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Photonics West sees several thousand attendees, 
this highlights our technology’s contribution 
to biomedical research and instrumentation. 
The scope for, and indeed need for, ever more 
subtle imaging systems and precision diagnosis 
and treatment will continue to stimulate 
research, development, and critical application 
in the prevention, mediation, and treatment of 
disease.  
 Photonics has its role in the continuing 
development of our infrastructure. Fiber-

optic communications are 
one of the many serendipitous 
technological breakthroughs 
which brought together the 
Internet and all its benefits. 
As the demand for bandwidth 
increases, so will the demand 
for photonics in the system. Less 
obvious, but equally critical, is 
the role of photonics within 
the mechanical and physical 
infrastructure as a critical 
monitoring and evaluation 
tool. 
 This brief exploration is far 
from exhaustive. Our Society 

will play a critical role in this photonics evolution 
through facilitating the transfer of information 
among the communities and providing the 
stimulus through which people can meet and 
share ideas and concepts. 
 For this to be effective, the need for a 
multidisciplinary philosophy is apparent, and 
it is here that SPIE has an enviable record of 
innovation and excellence. We intend that this 
will continue and expand in the future through 
the enthusiasm and commitment of the many 
volunteers and staff who organize meetings, 
contribute to journals, stimulate discourse, and 
excite our communities. I enthusiastically record a 
“thank you” to this small army of contributors. 

Brian Culshaw
2007 SPIE President

J

Photonics Future
As optics and photonics evolve, opportunities for SPIE and  
its members will continue to expand.

January this year saw record numbers in San Jose at 
Photonics West. This emphasizes both the growing 
presence of photonics in our technological world 
and its increasing international importance. 
Indeed, we found groups from Asia and Europe 
meeting in California to take advantage of their 
collective presence in San Jose.
 We now see photonics as a separate line item 
in the next European Framework Programme, 
and numerous countries have produced optimistic 
reports for the future of the discipline. This 
optimism seems well founded. 
As we recognize the major issues 
which face our civilizations 
over the coming decades, we 
see an evident contribution 
which photonics will make to 
their mitigation and resolution. 
Energy, water, and disease 
remain highest on the list with 
cultural and economic stability 
close behind.
 All our energy, with the 
debatable exception of nuclear, 
originated from the sun and 
arrived here as electromagnetic 
radiation—photons. Solar 
energy then lies firmly in photonics, and our 
discipline will inevitably be a pivotal contributor 
to the evolution of energy technology and policy. 
We shall no doubt also have a part to play in 
carbon trading, which according to the World 
Bank will rapidly approach $25B a year, with 
CO2 measurements and monitoring remaining 
an intractable issue. Here lies another natural 
niche for optics and photonics. Couple this to the 
increased demand on environmental monitoring, 
meteorological predictions, and surveillance, and 
the opportunities abound.
 Assured water supplies are already the subject 
of heated international diplomacy. Water 
treatment and the possibility of water trading will 
require careful assessment and monitoring, and 
yet again in the role for remote monitoring as an 
input into a complex trading model naturally lies 
within the optical domain. Furthermore, water 
treatment and water quality monitoring already 
exploit photonic systems.
 Photonics has also made its mark in biomedicine. 
As the Biomedical Optics Symposium portion of 

Brian Culshaw presents 
Thomas J. Suleski, of 
the University of North 
Carolina at Charlotte, with 
his Fellows certificate at 
Photonics West in January. 
Twelve of this year’s 56 new 
Fellows were recognized 
at the event. See the full 
list of the 2007 Fellows on 
page 29.
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Intellectual Property in the 
Workplace
Because IP issues affect everyone in a high-tech business, companies need 
to establish a strategy and educate employees about their role.

By	Joseph E. Gortych

Intellectual property (IP) issues are increasingly 
at the forefront of high-tech business. Once 
exclusively the domain of lawyers, recent years 
have seen an increased emphasis on IP in high-
tech, causing it to expand into the business and 
technical domains. Consequently, more and more 
high-tech professionals deal with IP issues in their 
jobs. This requires the high-tech professional to 
have a modern view of IP and its evolving role 
in high-tech business.  

Common Workmen 
Adam Smith notes in his seminal work on 
economics, The Wealth of Nations, that “a great 
part of the machines made use of in those 
manufactures in which labor is subdivided, were 
originally the inventions of common workmen.” 
The same is true in today’s information age, where 
despite the fancy suits and modern equipment, 
most of us (however begrudgingly) fall into 
Smith’s category of “common workers.”
 It follows then that high-tech workers need 
to know something about the basic forms of IP 
and best practices for managing and leveraging 
IP in the modern high-tech environment. This 
knowledge is essential for workers to be informed 
participants in an organization’s IP process rather 
than bewildered bystanders. Every high-tech 
employee is a veritable point-source radiator of IP, 
and their collective knowledge, combined with 
an organization’s IP processes, determine whether 
the IP point-source radiators are incoherent 
or coherent—which in optics represents the 
difference between a light bulb and a laser.   

IP Management and Strategy
The ever-increasing emphasis on patenting in 
high tech calls for an IP management process 
that focuses on IP value and directed inventor 
involvement. This is virtually impossible to do 
with the all-too-common ad hoc IP management 
approach that waits for inventions to “bubble 
up” from below and then patents whichever 
inventions happen to show up. 

 At a fundamental level, a best-practice IP 
management system defines and drives invention 
generation, review, protection, and leveraging 
based on the organization’s IP strategy. An IP 
strategy, in turn, is based on an organization’s 
business objectives and an understanding of the 
IP space of the relevant technologies. There is no 
“one-size-fits-all” IP strategy. What works for large 
industry players won’t necessarily work for mid-size 
and small companies or tech transfer offices. Every 
organization has its own set of circumstances that 
need to be taken into account.  
 The IP strategy provides the institutional vision 
for what inventors should be inventing and why, 
and needs to be communicated to everyone in 
the organization. If you do not know what your 
organization’s IP strategy is, you are not alone. 
Many high-tech organizations do not have an 
articulated IP strategy, and many of those who 
do have a strategy fail to communicate it in a 
way that is useful. This is a disservice to the 
organization and to the inventors trying to work 
within the IP system.   

Focused Approach
In the IP days of yore, the vast majority of 
companies simply wanted freedom to make 
and sell their products. This was accomplished 
by owning relatively few “defensive patents” 
covering actual products. Such patenting is 
relatively straightforward. 
 Today, defensive patents are often not enough. 
Many high-tech IP spaces are “entangled”—
meaning that the IP space is densely packed with 
patents having overlapping claims. It is thus often 
easier for companies to establish freedom of action 
in dense IP spaces by having the ability to cross-
license tracts of IP space. Unlike the defensive 
patenting approach, this approach may require 
a company to create patent portfolios with a 
technological breadth greater than its product 
lines. It takes sound organization and a focused 
strategy to accomplish this in a way that provides 
IP value without breaking the bank.    

Joseph E. Gortych is 
president of Opticus IP 
Law PLLC (www.opticus-
ip.com), a law firm based 
in Sarasota, FL, special-
izing in IP matters relating 
to optics, photonics, and 
semiconductor technolo-
gies. You may contact him 
at jg@opticus-ip.com.
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High-Tech Licensing
For organizations involved in IP licensing—
particularly tech transfer offices of academic 
institutions—IP is the product. Unfortunately, 
most licensing-based organizations have the 
IP management process exactly backward. 
Rather than focusing on the industry needs 
of a given technology and directing inventive 
efforts accordingly, these organizations try to 
hock whatever inventions show up as invention 
disclosures. Ask yourself how well this “ready, fire!, 
aim” approach works for conventional products, 
and you immediately see the problem.        

The Obviousness Trap 
If a high-tech worker learned only one common 
IP pitfall, it should be to avoid deciding whether 
their own inventions are “obvious.” The United 
States Patent and Trademark Office (USPTO), 
the Federal courts, and the U.S. Supreme Court 
have been dealing with this issue for over 100 
years and still aren’t sure what makes an invention 
legally “obvious.”  
 There is presently a case before the Supreme 
Court on this very issue (KSR v. Teleflex). The 
most valuable inventions tend to be on the hairy 

edge of obvious, and appear obvious in hindsight. 
The IP-savvy high-tech organization lets the 
competition worry about whether its inventions 
are obvious and coaches their inventors to submit 
all of their inventions for internal review—
especially the so-called “obvious” ones. 
 The high-tech IP game has evolved in the 
last 20 years from IP checkers to IP chess.  
The current trend in high-tech business is to 
encourage more professionals to take an interest 
in IP and increase their level of IP awareness and 
involvement. High-tech professionals should 
consider IP education as an important part of their 
professional development, and take the initiative 
to learn about how IP is managed and leveraged 
in their own organization. 

IP Issues in 
Defense and 
Security
Joseph Gortych will co-
teach the course “Intel-
lectual Property Issues in 
the Defense and Security 
Industries” at the Defense  
& Security Symposium  
11 April. 

The course will provide an 
overview of the numerous IP 
issues and considerations 
related to doing business 
in the defense and security 
industries. Topics covered 
will include: the basic forms 
of IP and their relevance to 
the defense and security 
industries, government 
rights to inventions, and the 
specialized IP interactions 
defense contractors have 
with the government. Read 
more about the course at 
spie.org/events/dss.

Have Course, Will Travel
Bring Joseph Gortych to your organization 
with the SPIE In Company Program.  
Gortych’s courses address areas from 
a more general look at how intellectual 
property affects your high-tech business, to 
issues and strategies for specific industries. 
Check out the many In Company courses at 
spie.org/incompany.
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MMoving up the proverbial corporate ladder can 
be challenging, especially in a large company. 
Applying strategies and increasing skills will not 
only help your chances of being promoted, but will 
also help you in your current position.
 One piece of advice that may seem elementary, 
yet is often overlooked, is first to utilize your 
manager or superior. “As a manager we’re 
responsible for the development of our employees,” 
says Julie-Ellen Acosta, vice-president of leadership 
development at Boeing (St. Louis, MO). Making 
your intentions clear to your manager is vital. “A 
person really does need to raise their hand and say 
‘I’m interested in moving up.’”

Under Consideration
When considering an employee for promotion, 
an employer looks at the employee’s activity 
in their particular field and reputation among 
colleagues. This serves as an indication of their 
interest and capability in their current job, what 
they can do for the company, and therefore their 
transferability to a new position.
 “We’re looking for several things: patents, 
publications, are they a technical leader in the 
field, are they driving standards adoptions, are they 
known by their papers, what kind of reputation 
do they have in the technical industry,” says 
Sharron Rotty, vice-president of human resources 
at Mentor Graphics (Wilsonville, OR).
 “One of the key elements is how has this person 
demonstrated leadership in the jobs that they’ve 
had,” says Art Wong, human resources director 
at Lawrence Livermore National Laboratory 
(Livermore, CA). “That’s not just through 
management or supervision. It could be through 
things like how has this person inspired others, 
how have they influenced people, how have they 
made improvements, what new ideas have they 
championed.”
 Leadership is a skill that can be developed 
throughout a person’s career, and is not about 
managing others, but rather about taking initiative, 
setting an example, and learning to be prepared.
 “Managers look for people who can provide 
solutions. If Plan A doesn’t work, have a Plan B and 
be flexible and open minded with new ideas,” says 
Bernadette Cu-Todd, senior recruiter at Lawrence 
Berkeley National Laboratory (Berkeley, CA).

Broad Experiences
Contrary to the past, having a history of 

Quest for the Corner Office
Getting promoted is more straightforward than it may first appear.

responsibilities in different roles and varied 
experiences is seen as a plus rather than a 
drawback.
 “As you move up in a company, in order to go to 
the next level, or even to move into an executive 
position, we’re seeing more and more you’ve got 
to have a broader experience,” says Acosta. 
 Employees seeking a senior-level position must 
be knowledgeable about all aspects of running 
a business. They might not necessarily have 
accounting, shipping, or marketing in their job 
descriptions, but they must know basic business 
principles in these areas and how they fit into the 
organization. For example, learning to read and 
understand financial statements and reports, and 
understanding financial planning and budgets are 
key job skills for any senior employee. The ability 
to evaluate talent in others and assign proper 
responsibilities to people is also essential when 
managing at any level.
 A manager must also be able to realize their 
own limitations, and know when they need 
additional training or should ask for outside 
expertise. “As you move up you really need to 
become more humble,” says Acosta.
 One strategy for employees to learn more about 
their companies, practice job skills, and make 
connections is through volunteering. “When you 
volunteer, you get to develop and practice skills 
that you might not get to do in your current job,” 
says Wong.
 Volunteering on a committee at your company, 
with a local organization, or through a technical 
society can provide great experiences beyond those 
available in your current position. Opportunities 
through SPIE, for example, allow volunteers to gain 
organizational, technical, and financial skills. 
 In fact, not trying out new things can be 
detrimental to a career. Wong warns that if an 
employee doesn’t stay aware of the company’s 
trends and branch out their skills, their job might 
become obsolete.

Long-Term Investment
Despite the speed at which today’s technology 
and jobs move, loyalty still counts, and getting 
a better job doesn’t have to mean leaving the 
organization. A Harvard study of Fortune 500 
companies in 2005 found that jumping from 
company to company was a good way to move 
quickly into an executive position in younger 
companies (founded less than 30 years ago), 
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Wiggle Room
Today, people are not always choosing to 
move up the corporate ladder.  Some are 
choosing to move down, around, to an-
other ladder, or stay put. Advancing your 
career without moving up is possible.

“Career advancement has to do with 
moving within an organization and being 
able to experience different types of 
roles,” says Margaret Quinn of Sandia 
National Laboratories (Livermore, CA). 
Some employees find their perfect job 
niche, or have time commitments outside 
of work, or maybe the timing is just 
wrong.

If you are offered a promotion you don’t 
want or can’t take, thank the manager 
and discuss with them why you currently 
do not wish to be promoted, and how this 
choice is beneficial to both you and the 
company. Let them know if you would be 
interested in the future, and remind your 
manager you are willing to help out and 
possibly take on more responsibilities.

but was not the case for long-standing 
organizations.
 “We have a lot of employees that 
have been here 15, 20 years or more,” 
says Amy Buck, senior director of global 
talent at KLA-Tencor (San Jose, CA). 
“Our CEO, for example, started here as 
an applications engineer.”
 Companies cite cultural fit, training, 
and reputation as the main reasons 
they’d rather recruit internally.
 “All organizations have a culture for 
how things are done. Knowing how to 
get things done in the organization and 
having built up credibility with others 
in the organization are strong positives 
for promoting from within,” says Roz 
Brown, media relations manager at 
Ball Aerospace & Technologies Corp. 
(Boulder, CO).
 National laboratories have especially 
unique cultures, and cultivate employees 
with the idea they will spend their 
careers at the lab. This doesn’t mean 
employees have the same job their whole 
career, however.

 “Even though I’ve been at Sandia 25 
years, I’ve actually rotated my position. 
In fact, almost every seven years I’ve 
moved to a different position,” says Wen 
Hsu, a manager in the remote sensing 
group at Sandia National Laboratories 
(Livermore, CA).
 In younger companies, “there’s so 
much of a focus on the here and now, 
both in terms of hiring and in some 
cases promoting, whereas at Sandia 
there’s a longer term view to things,” 
says Margaret Quinn of the staffing 
department at Sandia.
 Whether in a young or established 
organization, the overall strategy for 
employees who want to move up in 
a company is straightforward: take 
action. Ask questions, look for key 
assignments, take advantage of education 
opportunities, make connections, and 
volunteer. By doing these things, you 
will significantly improve your chance 
of advancement.

—Beth Huetter, SPIE Staff Editor
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Ken Barat is the laser 
safety officer (LSO) 
at Lawrence Berkeley 
National Laboratory 
(Berkeley, CA). He is 
a former LSO for the 
National Ignition Facility 
Directorate, a Laser  
Institute of America 
Fellow, an American  
National Standards 
Institute (ANSI) member, 
and chair of the new 
ANSI Z136.8 committee 
Laser Safety in R&D and 
Testing. You can reach 
Barat at Kbarat@lbl.gov.

Five Ways to Improve 
Laser Lab Safety
Using a few simple steps, you can reduce the likelihood of optical laser 
injuries in your lab.

By	Ken Barat

questions. Both parties need to be in agreement 
prior to letting new users work unsupervised.

Housekeeping
Numerous laser incidents can be traced to poor 
housekeeping. Laser housekeeping is not the 
childhood activity of hiding everything under 
your bed, or now optical table, but rather setting 
time aside to keep work spaces (optical table and 
work area) clean. By clean I mean free of unused 
tools, equipment, reflections sources, cleaning 
solvents, storage boxes, etc. Granted, space is an 
ever-present problem, as well as the time to clean, 
but organization tools such as storage lockers and 
shelves over the optical table can help. 
 Setting a dedicated day and time in your 
schedule to clean is a proven solution; waiting 
for that open afternoon in your schedule will 
never happen. Cleaning once a month is good, 
once a week is better, and the best solution is to 
incorporate housekeeping into your daily routine. 
Address problems as they arise. This will make 
housekeeping a less daunting task. 
 Your clutter—from things you might need 
one day to just excess optics on the table—sends 
a subliminal message to observers and funding 
sources. The message is: if they work in such a 
disorganized mess, how good can their science 
be, and how reliable are their results?

Look for Stray Reflections
In reviewing laser accident reports in 
the research and academic environment, 
the most common scenario is the lack 
of eyewear use during laser alignment. A 
number of these cases involve a failure 
to look for stray reflections. A 1 mW/cm2 

beam in the wavelength range of 400 to 
1400 nm equals 100 W/cm2 at the retina. 
This is about the maximum an eye can 
tolerate, and the typical 4% reflection off 
many optics could easily be above the safe 
threshold.

1

For those involved in research and development, 
laser safety is a real concern. Users access 
energized components and manipulate beams, 
therefore the potential for a stray reflection is 
always present; or users may work with homemade 
components or commonly split beams and change 
the plane of the beam. Put this all together with 
the lack of engineering controls, and the potential 
for injury is higher than most users think.
 Here are five steps to help reduce the odds of 
an injury.

On the Job Training
While every institution should and does require 
some fundamental laser safety training, on the 
job training (OJT) is critical. Effective OJT or 
mentoring is what is most likely to prevent, as 
opposed to set up, an accident. The mentor-
trainer needs to have the patience to explain 
the set up, the goal, and problems they have 
encountered.
 The trainer should also explain the sources of 
known reflections, non-beam hazards, and how 
to use safety tools such as viewers and eyewear. 
The trainee needs to be observed doing tasks, 
even if hired as the expert on the equipment, at 
the very least to evaluate his or her safety culture. 

The trainee also needs to 
feel encouraged to ask 
questions and receive 
supportive responses, 
not body language that 
discourages any further 

SPIE Professional     April 20078
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4
5 Remember, the macula/fovea portion of the 

retina where 400 to 1400 nm light is focused is 
the critical vision portion of your eye. Hence, 
as alignment is performed, you need to go optic 
to optic and check for stray reflections at each. 
Beam splitters have been involved in several 
accidents when the user forgot to block the 
unneeded split.

Contain Reflections
Following from step three, if stray reflections are 
identified or expected, containment or blockage 
of those reflections is critical to preventing laser 
accidents. Sometimes it is as simple as placing a 
card behind or above an optic in a mount. 
 I have encountered incidents where users have 
a known reflection that seems likely no one will 
be in front of, because the angle is too steep or 
the power is too low to cause injury. In each case, 
a circumstance arose that placed someone in 
danger, or the output was higher than believed. 
Beam blocks, perimeter guards, table enclosures, 
and beam dumps all add to your safety and those 
around you—use them!

Eyewear
Lastly, I would be banished from the U.S. laser 
safety community if I did not mention laser 
protective eyewear. It is fitting that eyewear be 
mentioned last, as they are not your first line 
of defense, but rather 
your last. The four steps 
above provide the real 
safety. Laser eyewear is 
like a seat belt: if all road 
rules and conditions are 
followed, it will never 
be needed, but if any 
fail, it might save your 
life. There are two types 
of eyewear:
• Full protection: This has a sufficiently high 

optical density to block any direct or stray 
beams and should always be used with invisible 
wavelengths. 

• Alignment eyewear: This should be used with 
visible beams when they need to be seen.

Today with new filters and styles of laser eyewear, 
one can be found for just about any application.

Beam	 blocks,	 perimeter	

guards,	 table	 enclosures,	

and	 beam	 dumps	 all	 add	

to	 your	 safety	 and	 those	

around	you—use	them!
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Test Subject
Optical metrology’s superior test and measurement capability has both 
expanding uses and growing challenges in industrial applications.

With a definition like “the science and technology 
of performing measurements with light” you can 
expect optical metrology to encompass scores 
of applications. Indeed it has a broad scope 
within optics, including a number of time-tested 
application areas. One of these is the use of optical 
metrology in industrial applications and settings, 
an area which is currently broadening.
 Optical metrology has traditionally been 
associated with testing optical components, 
and with other manufacturing applications such 
as measuring size, shape, and in-dimensional 
tolerancing. The science has also found application 
in mechanical ways such as whole-field optical 
methods for shape, deformation, strain, and stress 
measurement.
 “Optical metrology for manufacturing, especially 
for optical components, is well established and 
widely used in industry. Optical metrology for 
mechanics is slowly making its way into industry 
with aerospace, automotive, semiconductor, and 
now biomedical industries using these as better 
alternatives to conventional contact mechanical 
or electrical probes,” says Anand Asundi of 
Nanyang Technological University, Singapore.

Inspecting Metrology
While optical metrology continues to be the 
go-to method in these areas, it has found many 
other applications in industrial settings. Optical 
metrology is now used to measure such parameters 
as surface properties, material and thin-film 
properties, physical dimensions, chemical 
composition, image quality, temperature, and 
color and brightness. These factors are vital when 
inspecting anything from semiconductor wafers 
to electronics to packaging to food, as well as 
monitoring emissions and identifying packages 
from labeling.
 This laundry list of applications is evidence 
that optical metrology has several advantages over 
alternative testing and measuring methods. The 
greatest of these is its non-contacting nature.
  “For example, measuring the physical diameter 
of a fragile pipette or an optical fiber with a 
micrometer would damage or destroy the fiber. 
Laser dimensional gages do not contact the part 
under test,” explains Jay Kumler, president of 
Coastal Optical Systems Inc. (West Palm Beach, 
FL) and co-chair of Optifab 2007 (see sidebar).

 High sensitivity, compact size, immunity to 
electromagnetic interference, and especially fast 
throughput during online testing, are also very 
important characteristics of optical metrology. 
 “Thousands of parts per minute can be 
inspected in a production line with great certainty 
without slowing production,” says Kumler. “One 
hundred percent sampling is possible in most 
cases, as opposed to a technician sampling a small 
fraction of the product.”
 Being able to accurately measure size at high 
rates has commercial advantages beyond delicate 
parts, though. Commercial shippers such as FedEx 
use optical methods to measure the size of a 
package, and charge customers based not just on 
weight but also on “dimensional weight.” 

Emerging Applications
There are many emerging areas for optical 
metrology in industrial applications. For example, 
chemical industries, micro-electro-mechanical 
systems (MEMS), and microfluidics/bioMEMS 
constitute growing application areas for optical 
metrology.
 Precision distance measurement systems and 
pattern recognition for defect detection (see 
figure) are two technologies in particular that 
are taking off.
 “Another new area is multispectral metrology—
inspecting at two spectral bands simultaneously, 
[as in] dual-band or hyperspectral cameras,” says 
Kumler. “This can be visible and near-infrared, or 
visible and UV, or visible and midwave infrared. 
There is a lot of interest in image fusion—
superimposing imagery from two spectral bands. 
This requires new camera technologies: dual-band 
and wide-band cameras.”
 Line-scan cameras are used to inspect quickly 
moving items: food, fabric, paper, etc. By using 
different bands to monitor the objects, these new 
dual-band cameras achieve higher contrast images 
both in the visible and near infrared ranges.
 Beyond typical tech challenges such as cost, 
ruggedness, and reliability, this represents one of 
the crucial demands of optical metrology. That 
is, capturing an adequate amount of information 
to prevent identification or reconstruction 
problems.
 “To them belong the classification of internal 
material faults on the basis of surface displacement 

Optical  
Metrology 
Events
Optical metrology will 
be covered at two 
upcoming SPIE events. 
Optifab, the largest 
optical manufacturing 
product and supplier 
exhibition held in the 
United States, is set for 
14-17 May in Rochester, 
NY. The symposium 
covers many areas of 
optical fabrication, such 
as new developments in 
metrology, including all 
forms of interferometry, 
MTF measurement, ellip-
sometry, scatterometry, 
and surface/subsurface 
metrology.

Meanwhile, Optical  
Metrology 2007 will 
be held 17-21 June 
in Munich, Germany, 
and is colocated with 
Laser 2007 World of 
Photonics. The Optical 
Metrology symposium 
will address the role 
of lasers in optical 
measurement systems 
for industrial inspection; 
modeling aspects in 
optical metrology; and 
optics for arts, architec-
ture, and archaeology.

Read more about  
Optifab at spie.
org/events/ofb, and 
further information about 
Optical Metrology is 
available at spie.org/
events/eom.
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measurements and the reconstruction of 
wavefronts and metrological data, respectively, 
from measured intensities,” explains Wolfgang 
Osten, Universität Stuttgart, chair of Optical 
Metrology 2007. “Active and multisensor/
multimodal inspection strategies, enhanced phase 
retrieval, and wavefront modulation techniques 
are promising approaches to overcome these ill-
posed problems.”

Small Challenges
As the inevitable migration to the nanoscale 
continues, optical metrology also faces interesting 
scientific challenges. 
 “Motivated by the continued miniaturization 
in micro- and nanotechnologies, the search 
for resolution enhancement techniques takes 
an important place in modern optics and 
metrology,” says Osten. “Here the investigation 
and understanding of the interaction of light with 
subwavelength structures plays an important role 
for the reliable measurement of critical dimensions 
in the nanoscale.”
 According to Osten, as the scale changes for 
applications, advances in microelectronics and 
modulator, light source, sensor, actuator, and 

software technologies 
will help to increase 
resolution and enhance 
measurements.
 “Just as industries 
push toward smaller 
wavelengths in the 
x-ray and extreme 
UV [EUV] to enable 
fabrication of these 
features, so too optical 
metrology aims to beat 
the diffraction limit by 
resorting in the first 
instance to shorter 
wavelengths,” explains Asundi. “X-ray and EUV 
metrology are developing rapidly. For this to 
happen, lasers at these wavelengths, as well as 
optical components and detector technologies, 
have to advance. We are approaching the border 
between physical and quantum optics, and 
optical metrology can then subsume these new 
technologies and expand its horizons.”

—Erin M. Schadt, Managing Editor

The deep ultraviolet (DUV) 
system illustrated here is 
an example of optical  
metrology for wafer 
inspection. Highly sensi-
tive defect detection is 
achieved with optics that 
use a 266 nm wavelength 
DUV laser, an illumination 
system, and high-resolu-
tion optics.
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Human factors and costs 
challenge biometrics’ 
commercial viability.

By	Kristin Lewotsky

Know thy enemy, Chinese general Sun Tzu said 
in The Art of War. Knowing thy friend is just as 
important. In fact, one of the most important 
capabilities in any security system is recognition, 
thus the appeal of biometrics.
 A biometric is a measurable physical 
characteristic that can be used to identify an 
individual. The process of biometrics involves 
automated methods to do exactly that, whether 
fingertip scanners to match prints or imagers 
for facial recognition or iris matching. Other 
examples of biometrics include hand geometry, 
voice, and signature.
 Not surprisingly, photonics has a role to 
play in this area. Currently, the most common 
technology for scanning the friction skin on the 
pads of the fingertips is frustrated-total-internal 
reflection imaging. The subject places a finger 
on a transparent glass or polymer platen, and 
the system produces what is essentially a binary 
image—dark where the ridges contact the glass 
and light where the valleys in between do not.
 All is not perfect, though. Oils and moisture 
on the skin, or even different skin textures, can 
present problems, as can variable environmental 
conditions. Optical coatings on the platen can 
improve imaging, but they can retain latent prints 
and require periodic cleaning, which may in turn 
compromise the coating.
 As a result of these concerns, as well as form 
factor issues, developers are turning toward solid-
state technologies.1 In one solid-state optical 
design, light guides transfer the image of an LED-
illuminated finger to a CMOS image sensor. Non-
photonic alternatives include arrays of capacitive 
sensors that image differently depending on 
whether they are in contact with a ridge or valley, 
arrays of piezoelectric pressure sensors, or even 
MEMS-based pressure or capacitive systems. 
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 The technology is advancing on all fronts. The 
problem is that these systems need to operate in 
the real world. Indeed, the single most important 
challenge faced by biometrics system designers is 
the human factor. “These are technologies that 
interface with human beings, and we’ve ignored 
the human part,” says Jim Wayman of the Office 
of Graduate Studies and Research at San Jose 
State University, and former head of the National 
Biometric Test Center (San Jose, CA). 
 The U.S. National Institute for Standards and 
Technology (Gaithersburg, MD) just released a 
study showing that the quality of prints captured 
by a fingerprint scanner varies considerably 
depending on its height from the ground.2 Part of 
the problem is getting people to use a biometric 
system properly. This would eventually be solved 
for, say, workers who had to figure out how to 
scan their fingers properly to get into work each 
day. In an airport screening scenario, though, the 
situation becomes more challenging. “The idea is 
you want somebody to come up to the device and 
inherently understand what to do, and we’re not 
quite there yet,” says Mary Theofanos, study co-
author and project leader for Biometric Human 
Usability. 
 Building a fixture that would position a subject’s 
hand properly for the scan might improve print 
quality but could ultimately backfire because some 
might be resistant to putting their hand inside 
an opening. If the platen surface is warm, even, 
Theofanos suggests, it can raise concerns of germs 
and contamination. 
 Iris mapping appears to be more effective, 
both in terms of mapping and its unlikelihood 
of returning a false positive. In the UK Passport 
Service’s eight-month biometrics enrollment 
trial of 10,016 subjects, the iris verification 
portion returned success rates of 91% to 96%, 
compared to 48% to 69% for facial recognition 
and 80% to 81% for fingerprint verification.2 Still, 
some subjects did encounter problems getting a 
successful scan. A new iris mapping system—Iris 
on the Move—is designed to eliminate those 
problems (see sidebar top).

Emerging Market?
The events of September 11 put a focus on 
security. As a result, biometrics must be the next 
hot market, right? Sort of. Actually, according to 
Wayman, biometrics has been the next hot market 
since the late 1960s. “We’ve had 40 years of these 
implementations and they haven’t caught on yet,” 
he says. “This is not an emerging technology. It’s 
a technology that hasn’t emerged.”
 “[Post 9/11] there was this big response in the 
biometrics industry,” says Maxine Most, principal 
of Acuity Market Intelligence (Louisville, CO). 

“People thought, ‘Now, this is a way we can 
actually protect ourselves in the future.’ But 
there’s not really a big correlation between 
biometrics and preventing terrorism.” A 
biometric system could, perhaps, screen out 
known terrorists, but only if it contained their 
biometric templates. In reality, biometric 
systems are far more often used to recognize 
friendlies—travelers enrolled in express 
screening programs, for example, or employees 
accessing a secured building. 
 And even for the government, the cost 
can be too high. Wayman points to the U.S. 
Immigration and Naturalization Service’s 
Passenger Accelerated Service System 
(INSPASS). With pilot systems deployed at 
six airports, processing as many as 146,000 
admissions per year in aggregate, the project 
cost a cool $18 million, a fact not lost 
on federal auditors. “We found that the 
facilitation benefits provided by INSPASS in 
FY1998 were insignificant because INSPASS 
accounted for less than 1% of the total 
admissions,” says a report from the U.S. 
Department of Justice’s Office of the Inspector 
General.3 The technology worked; the human 
factors didn’t.
 On the commercial side, biometrics is still 
in search of a value proposition. Acme Coffee 
might install a fingerprint reader so patrons can 
instantly charge their lattes to their account, 
but will it see a major upsurge in business that 
will offset the cost? Unlikely. If the recognition 
systems can reduce payment or check-cashing 
fraud, say, then there’s a compelling argument 
for return on investment. 
 Acuity’s Most cites a biometric system in 
place at an intermodal cargo transfer station 
(trucks to trains). As part of a larger driver 
authorization system that logs container 
number and vehicle license plate, the biometric 
system authenticates the drivers. “What they’ve 
done is increase throughput and decrease theft 
by controlling who comes in and out of these 
intermodal facilities,” says Most.
 This shows the technology is slowly finding 
niches where it is cost effective, but the killer 
app has yet to emerge.

—Kristin Lewotsky is a technology writer based 
in Amherst, NH.
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The Magic Scan
If human factors create the 
problems, then take human 
participation out of the loop. 
That’s the thinking behind 
the Iris on the Move project. 
James Matey and colleagues 
at Sarnoff Corp. (Princeton, 
NJ) developed the system, 
which requires the user only to 
look straight ahead and walk 
through a metal-detector-like 
portal—the system does the 
rest. 

The capture volume for a  
typical system is approximately 
3 cm × 3 cm × 10 cm. In con-
trast, the Sarnoff system’s cap-
ture volume is 15 cm × 20 cm × 
80 cm. An array of IR LEDs pro-
vides off-axis illumination, and 
a set of 2048 × 2048 electronic 
imagers captures the scene 
at 15 frames per second. By 
using strobed illumination and 
time-gating image capture, the 
system eliminates motion blur 
and much of the ambient light; 
narrowband filtering screens 
out the rest. 

An algorithm searches the 
image for a pattern of specu-
larities from the illumination 
to find the iris. It processes 
the resultant data to map the 
iris and check it against a 
template. It sounds complex, 
but the system can effectively 
identify as many as 20 subjects 
per minute.

–K.L.

Investigating  
Biometrics
Information on biometrics-re-
lated activities of the U.S. 
government is available at  
www.biometrics.gov.

The Biometrics Consortium 
website, www.biometrics.org, 
provides a number of helpful 
links to biometrics activities, 
resources, and organizations 
around the world.

The upcoming SPIE Defense 
& Security Symposium (9-13 
April; Orlando, FL) will feature 
the conference Biometric  
Technology for Human Iden-
tification IV, where the latest 
advances in the science and 
technology of biometrics will 
be presented. Read more at 
spie.org/events/dss.
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With India’s high-tech sector 
growing, the country looks to 
entrepreneurs and its young 
population to create the job 
opportunities the country 
needs.

By	Beth Huetter

India is seeing an amassment of locally grown 
high-tech companies take root and prosper, and 
the world is taking notice. With the fourth largest 
economy in the world and a GDP of $4.04 trillion1 
as measured by purchasing power parity, India 
could become a force in the global economy, but 
only if it can equip the next generation to do so. 
The Indian government and private industry both 
at home and abroad are creating opportunities 
through entrepreneurship and education to lead 
the way.

Slow Beginnings
Entrepreneurship in India was slow to take off for 
many reasons, one of them being lack of funding. 
Traditionally, startup money has been obtained 
through personal contacts.
 “In India typical financing is either by friends 
or family, by organic growth, or through banks 
and commercial lenders,” says Anu Shukla, serial 
entrepreneur and founder of Rubric Inc.
 In the past, the Indian government kept tight 
control over the private sector, which made 
success or even existence for small businesses very 
difficult. Through economic reforms starting in 
the early 1990s, India has opened up commerce 
and made getting grants and permissions to start 
a business easier.
 “I believe the economic liberty, relatively 
stable coalition government providing a favorable 
investment environment, and opening up of 
the market with eased entry forms is attracting 
investors,” says Rakesh Roshan of Sharp Labs of 
Europe (Oxford, UK). “The government’s policies 
are now relatively simple, transparent, and 
aim at promoting domestic and foreign private 
investment.”
 However, many complain government policies 
are still too complicated and that there is not 
enough money to go around.
 For many years, prevailing attitudes were also a 
significant challenge. Entrepreneurship was seen 
as risky in India, and it was considered safer, and 
therefore better, to get a job with the government 
or an established company.
 “Businesses tended to be dominated by big 
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Tech Support
There are an increasing 
number of ways to get 
support as an entrepre-
neur in India, and not just 
financial help. Societies 
and groups the world over 
are providing mentoring, 
support, and information to 
would-be entrepreneurs.

“There are many organiza-
tions such as entrepreneur-
based organizations here in 
[Silicon] Valley,” says Anu 
Shukla, Rubric Inc. founder. 
“There’s an organization 
called TiE—The Indus 
Entrepreneurs.”

Founded in 1992, TiE is a 
non-profit business group 
made up of a combination 
of successful entrepre-
neurs who hope to pass 
their knowledge and skills 
on to the next generation 
of entrepreneurs eager 
to learn and grow.  Its 
members now total more 
than 8000, with chapters 
all over the world, but 
concentrated mostly in the 
U.S. and south Asia. The 
group puts on seminars 
and workshops to help 
promote entrepreneurship, 
encourage startup business 
owners, and possibly pro-
vide venture capital.

Visit their website, www.tie.
org, for chapter locations 
and more information.

families that started the business a while ago, and 
then there’s multinationals and their ability to 
provide high paying employment,” says Shukla. 
With low funding and few employees, that left 
little opportunity for potential businesses.
 Venture capitalists (VCs) changed all that. 
Once unheard of in India, Americans and 
non-resident-Indians (NRIs) began to invest 
in promising startups in the late 1990s when 
the first technology boom occurred. Even with 
a downturn a few years later, Indians saw an 
opportunity—that technology entrepreneurship 
as a profession was not only possible, but could 
be very profitable. Indians began starting up more 
companies, and foreign investment expanded. 
Private equity funds in India grew from US$20 
million in 1996 to $1.75 billion in 2004, and 
were estimated to exceed $2 billion in 2006, 
according to a report by Ernst & Young (London, 
UK).2 Now many U.S. VC firms have offices in 
India to oversee investments and pick up on hot 
technology companies or trends.
 “There’s opportunity for entrepreneurship, 
there’s funding available and business available, so 
it’s really being encouraged and entrepreneurship 
is alive in India,” says Shukla.

Silicon Opportunities
This opening up of the Indian business world was 
also greatly influenced by the success of individual 
NRI entrepreneurs, especially in computer and 
information technology in Silicon Valley, who 
would then bring their skills and companies back 
to India.
 A report by the Indian National Association of 
Software and Service Companies (NASSCOM) 
estimated more than 35,000 expatriates returned 
to set up shop between 2001 and 2003 in 
Bangalore, India’s equivalent to Silicon Valley.3 
Multinational companies like General Electric, 
Hewlett-Packard, IBM, Intel, Oracle, Texas 
Instruments, and Sun Microsystems soon followed 
and now fill the Bangalore skyline, standing next 
to native Indian IT giants like Infosys and Tata 
Consultancy Services.  
 Successful NRI entrepreneurs all over the world 
have also organized and created networks and 
societies to support and mentor new entrepreneurs 
(see sidebar).
 Most of the original entrepreneurial focus in 
India was on developing or supporting information 
technologies, which caused a boom in fiber optics 
R&D in India, and an upsurge in many other 
technologies such as semiconductors and wireless 
technology, that could be devoted to making 
Internet connections faster, cell phones smaller, 
and computers cheaper. The biotechnology 
and optics manufacturing industries have also 
benefited from the rush of interest.

 In contrast, however, it has left a void of 
funding and energy for most other types of optics 
and photonics R&D. India invested US$3.7 
billion overall in science R&D in 2002-2003, 
compared with $15.5 billion spent by China, 
$124 billion spent by Japan, and $227 billion 
spent in the U.S.4
 And India is certainly still looking to IT as a 
leading sector of the economy. Prime Minister 
Manmohan Singh commented in February that 
the NASSCOM electronics and IT sector export 
target of US$60 billion by 2010 is not ambitious 
enough, saying “this target should be met by 2008 
and by 2010, we should be looking at a target of 
US$80 billion.”

Next Generation
“The possibilities for optics and photonics in India 
for young people is limited,” says Khyati Mohanty, 
2006 recipient of the SPIE Scholarship in Optical 
Science and Engineering. After graduating from 
the Maharaja Sayjirao University of Baroda, 
Mohanty decided to move to the United States 
to study biomedical optics, since she didn’t see 
enough opportunity in the field in India.
 With almost 60% of its 1.1 billion population 
under 25, India knows it will need to create more 
internal business and industry.5 In fact, it will need 
about 15 million new jobs every year to keep up 
with population demands.6 Government jobs and 
multinational companies alone will not be enough 
to support this need, leaving it up to entrepreneurs 
to create these new jobs.
 So where will all these entrepreneurs come from?
 The government and university systems are 
looking to that under-25 population as their pool 
of future entrepreneurs and job providers. This 
group of Indians is very tech-savvy and aware of 
global trends. According to a survey conducted by 
the Indian national newspaper The Hindu, 36% 
of the nation’s urban youth own cell phones, and 
39% nationwide believe there is nothing wrong 
with being ambitious and successful, a view 
that would not have been shared as broadly by 
their parents. And 65% are very anxious about 
employment and their career.7
 The government also realizes that in order to 
become entrepreneurs, this group needs training 
and support. Less than 15% of India’s school-aged 
population makes it to high school, and only 8% 
of those go on to attend college.8

Entrepreneurship Education
Along with increasing funding, the government 
and universities are founding programs and 
passing initiatives in order to educate and prepare 
these students to start their own businesses, with 
the largest focus on science and technology 
industries.
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India Inc.
A variety of optics- and 
photonics-based technolo-
gies are taking off in India, 
bringing billions of dollars 
annually into the country.

Much of the increased 
emphasis on these or related 
fields has been fueled by 
in-country demand. Fiber 
optics has long been the 
dominate technology in 
India, and now has a large 
local clientele. 

“Fiber-to-the-home tech-
nology, aiming at providing 
services such as Internet 
and telephones via optical 
fiber, have already cre-
ated demands for optics 
engineers,” says Rakesh 
Roshan of Sharp Labs of 
Europe (Oxford, UK). India 
has an approximate 50 mil-
lion Internet users, with that 
number expected to grow 
dramatically in the next few 
years.

Comparatively, there are 
more than 100 million cell 
phone users in India, adding 
fuel to the semiconductor 
industry’s fire. According to 
a Frost & Sullivan report, by 
2015 semiconductors are 
expected to generate direct 
and indirect revenue for India 
totaling US$33.59 billion, with 
Indians themselves predicted 
to be contributing 6.5% of 
that revenue. This growth is 
also expected to contribute 
2.96 million new jobs.

The biotechnology industry 
is just getting up and running 
in India, but it is already 
making a financial mark. The 
industry neared US$1.5 bil-
lion in revenues for the 2005-
06 fiscal year, and is set to 
bring in US$5 billion by 2010. 
There are almost 200 com-
panies with centers devoted 
to biotechnology R&D, and it 
is predicted to gain a share 
of 10% of the global industry 
over the next five years.

 Last year finance minister of India Palaniappan 
Chidambaram announced a grant of US$22.5 
million to the best science and technology 
university for 2005-2006—the Indian Institute 
of Science, Bangalore—and plans to increase 
investment in science to $21.5 billion in five years.
The 2006 India National Budget report included 
US$2.2 million allocated to upgrade universities 
as part of a skills development initiative. This 
past year the Indian Department of Science 
and Technology approved the establishment of 
an entrepreneurship development cell at the 
University of Kerala designed for science students 
and mid-career professionals. 
 Entrepreneurship-cell (E-cell) at the India 
Institute of Technology Bombay (IIT-Bombay) is 
a school-established program educating students 
on important and emerging technologies and 
helping them start their own companies in these 
fields. Comprised of many mini-programs, one 
of the most hands-on programs under the E-cell 
umbrella is the Summer Founder’s Program, a 
business incubation summer course inaugurated in 
2006 for students interested in entrepreneurship 
and running their own businesses. The 2006 class 
enrolled 40 students, and while the students gave 
up their traditional summer jobs, they were able 
to work on startup ideas within the safety of a 
university setting. So far the E-cell program has 
led to more than a dozen successful startups.
 Many other schools have developed their 
own programs, but are focused more on placing 
students in jobs and graduate programs that will 
provide them with the skills and experience they 
need to one day create their own businesses.
 The training and placement cell at International 
School of Photonics (ISP), Cochin University of 
Science and Technology, is very pro-active about 
exposing undergraduates to the real world.
 “The cell brings out the career profile of aspiring 

graduates to attract the necessary attention from 
industries and higher education institutions,” says 
Thomas Jony, student at ISP. “In India, photonics 
is a rapidly growing field. More students are 
interested in this field as the coming years have 
more opportunities.”
 In October 2006 Judge Business School 
(University of Cambridge, UK) and the Indian 
School of Business (ISB; University of Hyderabad, 
India) agreed to a three-year international 
student exchange program. The program will 
enroll selected students from ISB as full-time 
MBA students for one semester at Cambridge, 
while students from Judge Business School will 
visit ISB.
 India Institute of Management Bangalore 
launched their Management Programme for 
Entrepreneurs and Family Businesses in December 
2006, and Advanced Management Programme in 
January 2007.

Outside Investment
Traditionally universities and colleges were 
fully financed by the government, but now 
multinational companies are donating money 
and setting up cooperatives at colleges and 
universities.
 Intel India, already planning to invest a quarter 
of a billion dollars into a venture capital fund 
devoted exclusively to Indian-based technology 
startups over the next five years, teamed with 
University of California, Berkeley, in 2006 to 
implement a nationwide Technology Entrepreneur 
curriculum for college students. Qualcomm has 
established a Qualcomm Chair at IIT Madras as 
part of a US$175,000 grant to the university.
 This interest from multinationals has raised 
concerns for some, while others welcome the 
influx of funds into the cash-strapped higher 
learning institutions.

Right: Satellite view  
of Bangalore, India’s  

equivalent of Silicon Valley.
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 But in the end, education and 
training cannot do it alone. India also 
has socio-economic issues to overcome 
like poor infrastructure and continuing 
inequality. 
 “I think the real investment is in 
things that affect the consumer a lot 
more, and again optical engineering 
and photonics probably play a role in 
this, which is the infrastructure of the 
country,” says Shukla. “What are the 
things you need to really build a good 
highway system, water, energy, auto, 
food distribution?  I think that’s going 
to represent 85% of the opportunity.”
 “Enterprises have to be encouraged 
to face up to the social responsibility, 
e.g. sharing of their skills with the 
underprivileged sector, training and 
development of such people, as well 
as encouraging employees to become 
entrepreneurs. The focus must be on 
small and medium enterprises,” says 
Roshan.
 Indians overall are optimistic and 
confident about their future economic 
place in the world, and considering 
the investments venture capitalists 
and universities are making, the world 
agrees.

—Beth Huetter is an editor and writer 
at SPIE.
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Tenacity, passion, and patents set a young 
business on the right course.

By	William Yang

I was born and grew up in northeast China, and 
at 17 years old, I left my hometown to study 
lasers at Tianjin University, located in northern 
China approximately 100 km from Beijing. This 
was 1981, which was a new and exciting time to 
be studying lasers and optics. As a young man, I 
was lucky to be “chosen” for that, because at the 
time there were only two or three universities 
specializing in optics and lasers in China, 
and students were more or less picked by the 
universities.
 After receiving my BS and MS there, I went 
on a scholarship to Canada to continue studying 
laser spectroscopy at the University of Waterloo. 
Even in graduate school I was very interested in 
the practical side of engineering. I found that 
academia just wasn’t for me, and instead pursued 
the business side of optics.
 My career plan coming out of graduate school 
was to change jobs not too often, but not to stay 
very long at any one company. My goal was to 
learn new things, contribute enough, and then 
after three or four years, move to the next level 
at a new company.
 I started out on this path working for two 
Canadian companies. In my first job we made large 

William Yang is a founder and CEO of BaySpec 
Inc. (Fremont, CA). The company was founded in 
1999, and designs, manufactures, and markets 
advanced fiber-optic components, modules, and 
subsystems for optical networking. BaySpec has 
an impressive line-up of individual and corporate 
investors including Cisco Systems, Finisar, H&Q 
Asia Pacific, Intel, JDS Uniphase, and the KaiYuan 
Group.

An SPIE member, Yang is an electro-optics engi-
neer with more than 18 years experience in optical 
and electro-optical design and engineering. Be-
fore founding BaySpec, Yang worked in a range of 
high-tech optics businesses in the United States 
and Canada, including companies in semicon-
ductor metrology and biomedical optics.
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Keep it  
Complicated
At the beginning, when 
we chose our product, 
we knew that compe-
tition from China was 
a possible threat. We 
were very careful going 
into the market, and 
we felt that with robust 
intellectual property, a 
strong trade secret, and 
engineering know how, 
that it would not be easy 
for a company in China 
to commercialize the 
technology.

As a young company, 
we knew that given the 
lower labor costs and 
great number of good 
optical engineers in 
China, we had to do 
something technically 
advanced to compete. 

The device we make is 
so sophisticated that 
the labor only takes a 
few percentages of the 
product cost. Since we 
could semi-automate 
the production line here, 
labor is not an issue to 
us. That’s why I strongly 
encourage my fellow en-
gineers who want to start 
a company, to begin with 
something high-tech and 
highly sophisticated. This 
way basing the opera-
tions in the United States 
will not be a competitive 
disadvantage. 

—W.Y.

laser-based instruments for use in research labs, 
which used lasers and spectrometers to measure 
compound semiconductors. The second job I had 
was related to using near infrared spectroscopy to 
measure blood non-invasively.
 Next, I moved to the United States to work for 
Leica in Buffalo, NY, where I designed lasers for 
optometry measurement devices. Then I took a 
job at Thermawave, making the move to Silicon 
Valley where I worked again in semiconductor 
metrology.
 As you can see, the areas I was working in had 
nothing to do with communications, which is the 
field of BaySpec’s products, but had a lot to do 
with applying optics in different fields. The idea 
was to learn from different businesses, allowing 
me to experience different aspects of various 
optics applications. Each new experience taught 
me another facet of the practical side of optics, 
which was very valuable.

The Call
I had been working at Thermawave for two years 
and was very happy, when out of the blue an old 
friend called. Jeff MacCubbin was in optics sales 
and marketing, and was working at the time with 
people at Bell Labs who were looking for a special 
type of grating-based WDM device. This grating-
based device didn’t yet exist, but Jeff knew this 
was an area of expertise for me, and that I might 
be able to help. He described what they were 
looking for, and it sounded possible. 
 Turns out that the Bell Labs team was looking 
for a multiplexer/demultiplexer (mux/demux) 
device based on a volume transmission grating. 
The device required large channel counts and 
performance under some wide temperature ranges 
without thermal compensation, which makes a 
highly efficient transmission grating ideal for that. 
No one had created this type of device before, 
but I felt that I could design one with my past 
expertise designing spectroscopic devices. 
 So I spent a couple days thinking, doing a little 
bit of estimation, then called up Bell Labs and told 
them I was confident it could be done. They were 
surprised, and invited me to their headquarters 
to discuss the device more; so I took two days off 
work, flew to New Jersey, and met with Bell Labs 
representatives.
 After just a two-hour presentation and 
discussion, they offered me $100,000 to make 
two or three prototypes. I was positive this was 
feasible, so of course I said yes.
 On the plane trip back, I thought a lot about 
the next steps I should take. First I thought it was 
really something that Bell Labs, who were always 
on the forefront of research, were interested in my 
ideas. Second, that after just one talk, they were 
willing to give me $100,000 for development.

 Even though I wasn’t in telecommunications, 
I did know the optics side of the story well, and 
realized that not only was this device interesting 
and potentially very valuable, but it must also 
be patentable. Right then and there, flying back 
to California, I made up my mind that I was 
going to patent this device and start up my own 
company.

Garage Work
Like many other businesses in Silicon Valley, 
BaySpec began in a garage. When I got the 
contract from Bell Labs, I called up my classmate 
from the University of Waterloo, Charlie Zhang, 
to see if he would be interested in working with 
me on this. He subsequently quit his job and drove 
out to California—coming to Silicon Valley was 
so tempting, he couldn’t resist!
 One of the keys to BaySpec’s growth and 
success has been frugality, which we demonstrated 
from the start. Equipment in the telecom industry 
is very expensive, and we needed to use the 
initial $100,000 very carefully. So I borrowed 
some equipment from contacts I had in the 
industry to outfit my garage lab. By starting simply 
and frugally, this gave us the time to build the 
prototypes, write up a business plan, and show 
different people the prototypes and how they 
worked. 
 My humble experience showed me that three 
things were helpful when attracting seed money: 
passion, patents, and prototypes. Investors and 
companies that invest often look at the founder’s 
enthusiasm as a first positive sign. Investors also 
often hire experts to examine the technology, and 
experts are amazed when they see a device really 
working. In this case, knowing the mux/demux 
device wasn’t available on the market and was a 
breakthrough was key.
 In January 2000, BaySpec had $2 million in 
seed funding, and by the end of 2000, our second 
round of funding closed at $18 million, which 
really made the company take off. At the same 
time, the market started to slow a bit.

Ups and Downs
The “boom and bust” of the telecom industry 
affected many companies. Even though we were 
young at the time, we made it through for a few 
reasons. First, the “boom” time brought us the 
funding to help us stand on our feet, and get the 
company out of the garage and into a good facility. 
When the downturn hit, we hung on because 
we continued to be frugal, we were tenacious, 
and we had intellectual property (IP) and very 
competitive technologies.
 We were persistent in pursuing this product, 
and we were frugal in managing our cash flow. As 
for intellectual property, in our first three years, we 
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were issued 18 U.S. patents, so we knew we had a 
corner on the devices we were making.
 Toward the start of the downturn, in December 
2001, Finisar—a minor shareholder of BaySpec—
began pursing a merger with us. After much 
discussion, the definite agreement was filed in 
March 2002. Unfortunately, the market started 
dropping after March, and since this was a stock 
deal, the appeal of merging withered. Their stock 
price dropped dramatically between March and 
May, when the government approved the merger. 
Our investors would not have made any money on 
the deal, so we mutually agreed, very amicably, not 
to merge. We still work together, and they are still 
investors, but we understood there was no reason 
for Finisar to buy us if there was no way to make 
money on the deal.
 I learned some important lessons from this 
experience. My humble two cents of advice is 
that if you are interested in merging, which can 
be a good thing for new entrepreneurs, make sure 
the company you are attempting to merge with 
is a good fit. In our case, Finisar was a great fit. 
The lesson I learned the hard way is to take the 
opportunity to use your influence to speed up the 
merger process. You have some control to make 
the closing procedure faster; this is not the time 
to take a wait and see approach.
 The silver lining of the non-merger is that 
I might have made a million dollars if we had 
merged, but the lessons I learned instead were 
worth much more than that.

Planning for the Future
As a small business, the plan is first to survive, 
then to grow, which means success. The strategic 
planning, then, is mainly to get the company to 
break even, and increase the valuation of the 
company. 
 When we began BaySpec, we considered our 
possible threats or challenges to our business (see 
sidebar, page 19). As time has gone on, these 
challenges have changed. Instead of a multitude 
of competitors creating similar devices, with 
technology changing so quickly, there is the 
possibility that a new technology will emerge to 
take our market. 
 If we do not do enough R&D, and open doors 
to new directions, our main product areas might 
suffer. So we commit some money—even though 
we are small—on R&D. We are constantly 
looking for new technologies to see if we can 
brand it in to our product area. I highly encourage 
every company to allocate some portion of their 
budget to R&D, because businesses have to evolve 
to survive and be successful. 
 The fact of the matter is, in this business, if 
you make a profit, there will be other people who 
try to enter your market. You have to use your IP, 

develop more IP, or look to new technology to 
fend off the threat.
 Over the years, BaySpec has modified our 
products to really fit the needs of the telecom 
market. We still have our initial product offering, 
but today we are the world leader in optical 
performance monitoring. So we’re still using the 
base technology, but we’ve adapted over time.

20/20 Hindsight
BaySpec has survived and is succeeding, but if I 
could go back there are so many things I would 
do differently. For example, I would have made 
some business decisions less emotionally. There 
are so many decisions to make in the first few 
years that are too easy to make and not separate 
the emotion. This includes hiring employees and 
legal consultants, making business decisions, and 
making product decisions. 
 I am a very passionate person, which is a major 
plus for attracting investment—to be passionate 
about the technology—but while running the 
business, you need to have a little cooler head.
 The main factors of BaySpec’s survival are 
tenacity, frugality, and teamwork. Those three 
factors have really contributed to our humble 
success.
 BaySpec has been a wonderful opportunity for me 
personally. I enjoy interacting with people; founding 
and operating BaySpec has given me the opportunity 
to meet many different people from all over the 
world. I’m very happy about the opportunity we’ve 
created here to meet different customers, to supply 
their demand, and to make them happy.
 Going from a working engineer to running my 
own company has been challenging, but very 
rewarding. At BaySpec I 
have some authority 
in that I can apply 
my research to real 
things .  I  have 
s o m e  f r e e d o m 
here to guide the 
company into the 
R&D areas that I 
personally enjoy and 
believe could become 
wonderful products. As an engineer, 
you do not always have the environment 
to do things beyond the boundaries of 
your job responsibilities. This is part of 
my dream, to control my own destiny, and 
I have enjoyed the freedom that BaySpec has 
afforded me.
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Prague—the City of a 
Hundred Spires—will host 
the cutting-edge International 
Congress on Optics and 
Optoelectronics.

and engineers on the latest in optics and 
optoelectronics.

Research Highlights
This year’s symposium chairs are Pavel Tománek, 
of Brno University of Technology, Czech 
Republic; Hugo Thienpont, of Vrije Universiteit 
Brussel, Belgium; Miroslav Hrabovský, of Palacký 
University, Czech Republic; and honorary chair 
Karel Jungwirth, of the Institute of Physics, 
Academy of Sciences of the Czech Republic.
 The symposium consists of nine conferences: 
• Metamaterials,
• Nonlinear Optics and their Applications,
• Photon Counting Applications,
• Quantum Optics and Quantum Cryptography,
• Adaptive Optics for Laser Systems and Other 

Applications,
• Optical Sensors,
• Damage to VUV, EUV, & X-ray Optics,
• Liquid Crystals and their Applications in 

Optics, and
• Photonic Crystal Fibres. 
 “One of the conferences that has expanded 

TThe SPIE Europe International Congress on 
Optics and Optoelectronics will showcase 
the latest advances in optics, optoelectronics, 
and photonics, from instruments and devices 
development to photonic manufacturing and 
emerging nanotechnologies.
 The event, held 16-19 April in Prague, Czech 
Republic, will also serve as the platform for new 
information updates on the European Commission 
Research Framework Programme.
 The event consists of nine conferences, a Hot 
Topics session, a LaserLab Europe Workshop, and 
a three-day exhibition, among other interesting 
activities.  
 The first international event in this series was 
held in 2005, a result of many years of successful 
regional optics and optoelectronics conferences 
organized by the SPIE Poland Chapter.
 This new symposium series seeks to encourage 
the open exchange of topical research information 
and discussion of novel concepts and fields 
of applications. The symposium offers many 
opportunities for questions, discussions, and 
networking among fellow researchers, scientists, 
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and grown is Optical Sensors, where 80 papers 
will be presented,” says Tománek. “After 
extensive research in laboratories during the last 
20 years, numerous sensor technologies have 
found applications in significant fields such as 
environmental monitoring, healthcare, food 
safety, and security.”
 The Hot Topics session starts off the week on 
16 April, featuring presentations by world-class 
researchers such as Sir John B. Pendry, of Imperial 
College London (UK), who will speak on the topic 
“Metamaterials Provide a Cloak of Invisibility.” 
Iam Choon Khoo, of The Pennsylvania State 
University (University Park, PA) will present 
“Liquid Crystalline Metamaterials with Low-Loss 
Tunable Negative-Zero-Positive Refractive Index 
in the Terahertz-Optical Region.” Concita Sibilia, 
of Università degli Studi di Roma Sapienza, Italy, 
will talk about “Nonlinear and Quantum Optics 
with Photonic Band Gap Structures.” 
 In addition, Ronan Burgess and Thierry Van 
der Pyl, both of the European Commission, will 
present current R&D photonic projects as well as 
the research policy and strategy of the European 
Commission in the area of photonics within the 
Seventh Framework Programme.
 Special guest Theodor W. Hänsch, recipient of 
the 2005 Nobel Prize in physics, will speak at the 
session as well. The Czech Academy of Sciences 
will present Hänsch with an honorary medal, De 
Scientia et Humanitate Optime Meritis, during 
the Monday evening welcome reception.

Bustling Week
Another feature of the symposium is the LaserLab 
Europe Workshop on 17 April. The workshop will 
feature talks from top industry players, providing 

LaserLab  
Europe
A highlight of the sym-
posium is the LaserLab 
Workshop set for 17 April. 
LaserLab Europe combines 
the majority of the largest 
national laboratories in the 
area of laser-based inter-
disciplinary research at the 
European level. 

Together they represent a 
comprehensive collection 
of modern laser technolo-
gies and laser research, 
and pursue applications in 
sciences and life sciences 
through in-house research 
and services to the relevant 
communities. They are 
complemented within the 
consortium by selected 
laboratories with special 
expertise and equipment 
which are crucial for the 
further development of the 
field. 

The workshop will feature 
presentations by the top 
industry players providing 
overview of the new laser 
technologies and LaserLab 
Europe’s present activities. 

an overview of new laser technologies and LaserLab 
Europe’s present activities (see sidebar). 
 That evening an interactive poster session will 
be held where you can review high-quality papers 
in an alternate format and interact and network 
with colleagues in your field.
 Another networking opportunity is the Women 
in Optics Dinner the evening of 18 April. All 
attendees are welcome, and more information will 
be available on site.
 The event’s exhibition will run Tuesday 
through Thursday and bring together regional 
and international exhibitors from the optics 
and photonics community. In an exhibition 
of a different sort, paintings by Jitka Brunova-
Lachmann will also be on display. Brunova-
Lachmann’s painting combines science and art 
with striking results.

Golden City
One of Europe’s most popular tourist destinations, 
the event location of Prague alone is enough 
reason for a trip. Prague is considered to be one 
of the most beautiful cities in the world with 
its many spires, bridges, cathedrals, towers, and 
church domes. A city with a blend of Roman, 
Gothic, Renaissance, baroque, art nouveau, 
and cubist architecture, in 1992 it was listed 
in the UNESCO World Cultural and Natural 
Heritage Register. With a population of 1.2 
million inhabitants this city is a living and 
vibrant metropolis.
 For further details on the program or the venue, 
visit the International Congress on Optics and 
Optoelectronics’ website at spie.org/events/eec.

—Erin M. Schadt, Managing Editor 
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Balanced Priorities
Working together may be the best solution to reconcile the sometimes tense 
relationship between government policy and scientific research. 

By	Tim Holt

The world is such a complex environment with a 
multitude of interconnections, that there can be 
few research scientists who are able to ignore the 
effects of government policy on their research. 
Possibly those who are working in areas such as 
quantum gravity may be able to claim a certain 
amount of detachment, but even here their 
funding via a “fundamental science” stream is 
subject to political whims.
 Robert Boege, the SPIE Washington, DC, 
representative agrees, “while the general plight 
of science funding is problematic, it remains 
under-funded when compared to need; in the 
U.S., both Congress 
and the administration 
are making significant 
moves to improve the 
situation. Congress 
reached a bipartisan 
consensus on increasing 
funding for the physical 
sciences and engineering, and the administration 
re-introduced its American Competitiveness 
Initiative to inject significant funding into three 
key agencies: the Department of Energy’s Office 
of Science, the National Science Foundation, 
and the National Institute of Standards & 
Technology.” 
 There can be no doubt that scientists and policy 
makers have to communicate and understand 
each other’s aims, objectives, and constraints in 
order for science to remain relevant to the needs 
and demands of the public. 
 “Putting a human face on science spending 
for R&D has been daunting, particularly for 
adequate funding for the physical sciences and 
engineering,” says Boege. 
 “It’s more difficult for people to understand 
the role of these disciplines in their daily lives 
when compared to the health-related life 
sciences. Elected officials and their staffs need 
to understand how funding various types of 
scientific research can ultimately result in quality 
jobs, improved innovation and competitiveness, 
a higher standard of living, enhanced security, 
and broader opportunities for succeeding 
generations.”

 The relationship between scientists and policy 
makers must be circular with an embedded 
feedback loop. 
 Policy makers gather information from several 
sources: from scientists about what might be 
possible; from society about what is required; 
from other specialists across different markets, 
e.g., medical, military, industry; and from what 
is going on elsewhere in the world. 
 Policy is then proposed in terms of priorities 
and weightings for the R&D agenda. Funds are 
allocated based on these priorities and weightings. 
If scientists aren’t aware of changes in emphasis by 

the policy makers, they 
can find their research 
leading down a funding 
blind alley.
 One example of 
changing policy in 
the United Kingdom 
has been the recent 

emphasis by government on knowledge transfer 
(KT). Previously, universities specialized in 
teaching and research. Where that research 
went after the universities had finished with 
it was not part of the university’s concern, as 
there were insufficient funds to attract their 
attention into this space. The analogy was that 
the research outcomes were “thrown over a wall” 
for someone else to pick up—typically institutions 
and companies not based in the UK. 
 As government started to get concerned about 
the disappearance of the D from R&D in the UK 
and the subsequent loss of production capability, 
they started to place more emphasis on KT—and 
emphasis means money. 
 A third funding stream for universities opened 
up (to join the teaching and research streams), 
specifically to fund KT. Soon universities weren’t 
just undertaking teaching and research, they were 
doing “knowledge creation” and “knowledge 
transfer.” 
 While there will always be a need for the very 
fundamental research (e.g. quantum gravity 
again), there is no doubt that government in the 
UK has its sights firmly set on funding research 
whose outcomes benefit the UK economy. Large 

Tim Holt is chief execu-
tive at the University of 
Strathclyde’s Institute of 
Photonics/Wolfson Center 
in Strathclyde, Scotland, 
UK. He is also a member 
of the SPIE Engineering, 
Science and Technology 
Policy Committee.

First-Hand 
Experience 
If you want to become 
more involved in U.S. 
policy concerning 
science and technology, 
consider the SPIE/OSA 
Congressional Fellow-
ship program.

Congressional Fellows 
spend one year working 
in the office of a U.S. 
Senator, Representa-
tive, or with a Congres-
sional Committee to gain 
first-hand knowledge of 
congressional operations 
and to contribute to the 
policymaking process.

Additional information 
about the fellowship is 
available at spieworks.
com.

The	 relationship	 between	

scientists	and	policy	makers	

must	 be	 circular	 with	 an	

embedded	feedback	loop.
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In Memoriam: James M. Palmer
James M. Palmer, research professor emeritus 
at the University of Arizona College of Optical 
Sciences (Tucson, AZ), died in January after a 
battle with cancer.
 A member of SPIE for 30 years, Palmer was 
instrumental in bringing the study of radiometry 
into mainstream optics education. A leader in 
the undergraduate optics program at the College 
of Optical Sciences, Palmer was widely regarded 
for his work in radiometry and calibration, with 
research results in sensor system calibration 
significantly advancing the state of the art in 
that field.
 His research reflects a broad base of knowledge 
and expertise, ranging from self-calibrating 
and quantum-efficient detectors to radiometric 

properties of the Moon. In addition to presenting 
and publishing many technical papers, Palmer 
was known and admired throughout the optics 
community for his popular SPIE courses that were 
enthusiastically received by students, colleagues, 
and optics professionals.
 Palmer was named a Fellow of SPIE in 2003 
for outstanding achievement in radiometry 
and education. In 2006 he received the SPIE 
Educator Award “for his substantial and sustained 
contributions to education in the critical area of 
radiometry.” Palmer also received the University 
of Arizona Tau Beta Pi 1992 Teacher of the Year 
Award and the University of Arizona 1993 Non-
Traditional Student Teaching Award.

parts of the scientific community in the UK have 
taken note of this and are shifting their research 
emphasis accordingly. 
 Eleanore Edson, the SPIE/OSA Congressional 
Fellow who is working, as a staffer in Senator 
Hillary Clinton’s office, says that communication 
is a fundamental part of the process. 
 “I was keenly interested in learning why 
and how policy makers either dismiss or heed 
scientific findings,” says Edson. “Although 
politics has a powerful influence in the legislative 
process, scientists should never underestimate 
the importance of making personal visits to 
representatives to advocate for greater attention 
to an issue or increased research funding. As a 
trained scientist who now meets with hundreds 
of stakeholders a year, I know that a scientist 
must be prepared to deliver a clear and succinct 
explanation of an issue, a cogent argument for 
its importance, be able to explain how it will 
affect the lawmaker’s district and be aware of 
relevant legislation.” 
 In my view, it is vital that scientists and policy 
makers have an extremely close interaction. 
Scientists have to ensure that the policy makers 
have sufficient facts to make sensible policy and 
to really understand the implications of the 
resulting policy on their research so that they 
can move their research in a direction that 
meets the policy. Policy makers must ensure that 
they listen to the scientists and create a sensible 
balance of policy priorities which keeps scientists 
on their side. 
 In the words of Stephen Hawking from 
the track by Pink Floyd, we have to “Keep 
Talking.”

‘Keep Talking’  
at CVD
Washington, DC, is about to get a 
lot more high tech. More than 300 
scientists, engineers, researchers, 
educators, and technology execu-
tives will gather on 1-2 May for the 
annual event Congressional Visits 
Day (CVD) to raise visibility and 
support for science, engineering, 
and technology. 

If you are interested in joining the 
SPIE team for this event, please 
contact us at policy@spie.org. 
Presentations by DC insiders will 
educate you and prepare you for 
office visits with your Representa-
tives on Capitol Hill.  

Details are on the web at www.
setcvd.org.

James M. Palmer

Stay Informed on Policy
Regular policy updates, tools, resources, and sample letters on key issues 
are available in the new policy section of the SPIE website. 
 According to Ralph James of Brookhaven National Lab. (Brookhaven, 
NY) and the chair of the SPIE Engineering, Science and Technology 
Policy Committee, the group’s focus for 2007 will include:
• funding for energy R&D, health care, security and defense, space 

sciences and technology, and the translation of basic research into 
applications;

• science, technology, engineering, and math education; and
• increased communication with government about science and 

technology. 
Keep abreast of the latest developments in science policy by visiting the 
policy section on the SPIE website at spie.org/policy.
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Top Notch Research
The SPIE Digital Library and SPIE Newsroom are two great sources for the 
latest research and information. Here are some of the most-read papers and 
articles on the respective sites.

SPIE Digital Library
The SPIE Digital Library (spiedl.org) is the place 
you can download and read SPIE proceedings 
papers from 1990 to the present, as well as all issues 
of the Society’s six journals, also going back as far 
as 1990. Currently there are more than 230,000 
proceedings and journal papers available either to 
purchase individually or with a subscription.
 Here are a selection of the most frequently 
downloaded papers on the Digital Library in the 
most recent month data is available.
 “Diffuse optical imaging of the whole head,” 
Maria Angela Franceschini, Danny K. Joseph, 
Theodore J. Huppert, Solomon G. Diamond, 
and David A. Boas, J. Biomed. Opt. 11, 054007 
(2006).
 “Sober view on extreme ultraviolet 
lithography,” Burn J. Lin, J. Microlith., Microfab., 
Microsyst. 5, 033005 (2006).
 “Lens design: global optimization of both 
performance and tolerance sensitivity,” Masaki 
Isshiki, Douglas C. Sinclair, and Seiichi Kaneko, 
Proc. of SPIE Vol. 6342, 63420N (2007).
 “Three-dimensional reconstruction of an 
object using three-planar homography of a single 
image,” Yong-In Yun, Sang-Hoon Kim, Seok-Han 
Lee, Dae-Hyun Kim, and Jong-Soo Choi, Opt. 
Eng. 45, 103201 (2006).
 “Terahertz interferometric imaging of a 
concealed object,” Alexander M. Sinyukov, 
Aparajita Bandyopadhyay, Amartya Sengupta, 
Robert B. Barat, Dale E. Gary, Zoi-Heleni 
Michalopoulou, David Zimdars, and John F. 
Federici, Proc. of SPIE Vol. 6373, 63730K 
(2006).
 “Near-field solid immersion lens microscope 
with advanced compact mechanical design,” 
Tao Chen, Tom Milster, Sang-Ki Park, Brendan 
McCarthy, Dror Sarid, Christian Poweleit, and 
Jose Menendez, Opt. Eng. 45, 103002 (2006).
 “Design of a novel LED lens cap and 
optimization of LED placement in a large area 
direct backlight for LCD-TVs,” Paul C.-P. Chao, 
Lun-De Liao, and Chi-Wei Chiu, Proc. of SPIE 
Vol. 6196, 61960N (2006).
 “Survey over image thresholding techniques 
and quantitative performance evaluation,” 
Mehmet Sezgin and Bulent Sankur, J. Electron. 
Imaging 13, 146 (2004).

SPIE Newsroom
Another resource for technical content is the SPIE 
Newsroom: newsroom.spie.org. The Newsroom 
consists of 13 technical communities (TCs), 
covering the latest news and breakthroughs in the 
many areas of optics and photonics. 
 The TCs are: Astronomy, Biomedical Optics 
& Medical Imaging, Communications & 
Networking, Defense & Security, Electronic 
Imaging & Signal Processing, Illumination & 
Displays, Industrial Sensing & Measurement, 
Lasers & Sources, Micro/Nano Lithography & 
Fabrication, Nanotechnology, Optical Design 
& Engineering, Remote Sensing, and Solar & 
Alternative Energy. 
 For the month of January, here are 10 of the 
most viewed articles on the site.
 “The nature of light: what are photons?” by 
Chandrasekhar Roychoudhuri at newsroom.spie.
org/x5251.xml.
 “Standoff detection of bioaerosols from 
laser-induced fluorescence” by Sylvie Buteau, 
Jean-Robert Simard, Jim Ho, and John McFee at 
newsroom.spie.org/x5273.xml.
 “Hand-held device detects chemical and 
biological warfare agents” by Chein-I Chang at 
newsroom.spie.org/x5237.xml.
 “Hyperspectral imaging: A video interview 
with David Bannon” at newsroom.spie.org/x5360.
xml.
 “Diode-pumped single-frequency UV laser 
for wind Doppler lidar” by Ting Yu and Weibiao 
Chen at newsroom.spie.org/x5384.xml.
 “A free online reference library for 
hyperspectral reflectance signatures” by Jelle G 
Ferwerda, Simon D. Jones, and Marcus Reston at 
newsroom.spie.org/x5275.xml.
 “Chemical and biological detection using 
ultrahigh-Q toroidal microresonators” by Andrea 
Armani and Kerry Vahala at newsroom.spie.
org/x5337.xml.
 “Designing solar collectors and optical fibers 
for daylighting” by Franco Francini at newsroom.
spie.org/x5253.xml.
 “Compact, low-cost synthetic aperture radar” 
by David Long at newsroom.spie.org/x5085.xml.
 “High-frequency enhanced multichannel 
carbon nanotube transistors” by Henri Happy 
at newsroom.spie.org/x5327.xml.

Stay Tuned
Keep an eye out for the 
newly redesigned SPIE 
Member Newsletter in 
your email inbox. Among 
other features, the monthly 
newsletter will feature an 
updated list (like the one 
printed here) with some of 
the most downloaded Dig-
ital Library papers and the 
most viewed Newsroom 
articles.

Handy links will take you 
right to the abstract of the 
Digital Library paper; and 
if you’re interested in a 
Newsroom article, you’ll 
be directed straight to the 
article itself.
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Members in the News
Members Make Discover Magazine List
Each year Discover magazine chooses their 
“Top 100 Science Stories” of the previous 
year. Of course a plethora of the 2006 science 
breakthroughs involved optics and photonics, 
and undoubtedly many participants in the 
breakthroughs were SPIE members, but this year 
three members were called out by name.
 A team of researchers from Intel Corp. (Santa 
Clara, CA) and the University of California, Santa 
Barbara, demonstrated the world’s first electrically 
pumped hybrid silicon laser, earning Number 89 
on the magazine’s list. The device successfully 
integrates the light-emitting capabilities of 
indium phosphide with silicon. The hybrid silicon 
laser is a key enabler for silicon photonics, and 
will be integrated into silicon photonic chips that 
could facilitate the creation of optical “data pipes” 
carrying terabits of information. The Discover 
article called out SPIE Member John Bowers, 
of UC Santa Barbara, as the co-inventor. Other 
SPIE members on the team are Mario Paniccia 
and Oded Cohen, both of  Intel.
 Number 87—slowing light so far to send it 

backwards—is credited to SPIE Member Robert 
Boyd and his team at the University of Rochester 
(Rochester, NY). Boyd designed the experiment 
that sent a pulse of light through a single optical 
fiber doped with erbium, and before its peak even 
entered the fiber, it was exiting the other end. 
Through experiments he was able to see that 
the pulse inside the fiber was actually moving 
backward, linking the input and output pulses.
 Coming in at 83 was the creation of a 
microscopic device that can create an electrical 
connection to an individual neuron, which could 
possibly lead to synthetic substitutes for damaged 
nerve cells. SPIE Member Charles M. Lieber, 
Harvard University (Cambridge, MA), led the 
research to create the 20-nm-wide device, which 
can record, stimulate, and modulate signals from 
individual dendrites to axons on a neuron. This 
creates a natural interface between biological 
systems and nanoelectronic systems, mimicking 
the way brain cells communicate. Read the rest 
of the “Top 100 Science Stories of 2006” at www.
discover.com.

Boppart Named Mills Breast Cancer Institute Director

Stephen A. Boppart, an SPIE member and 
associate professor at the University of Illinois 
at Urbana-Champaign, has been named director 
of the Mills Breast Cancer Institute. Set to open 
in spring 2008, the institute will include clinical 
services provided by Carle Clinic Association 
physicians and research conducted in partnership 
with the University of Illinois. 
 Boppart, an associate professor of electrical 
and computer engineering, bioengineering, and 

medicine, is currently conducting research at 
Carle Foundation Hospital. He and his team 
of scientists have developed a new approach to 
imaging that, using optical coherence tomography, 
could help doctors find tumors in the operating 
room or during biopsy procedures. 
 While director of the new institute, Boppart 
will continue his role as associate professor at the 
University of Illinois as well as his research into 
new imaging techniques.

SPIE Members Team Up for Optics DVD

A dozen SPIE members have joined together on a 
DVD for children produced by SPIE with support 
from the OSA. “Optics: Light at Work” is a DVD 
aimed at children ages 12 and 13 to generate 
awareness of, and interest in, the field of optics 
and the career opportunities it offers.
 The 15-min. video features comments from 
members Richard Hoover, Nkorni Katte, Elka 
Koehler, Tanya Kosc, Carlos López-Mariscal, 
Ducan Moore, Marc Nantel, Gloria Putnam, 

Yana Williams, Kateryna Yablochkova, Rich 
Youngworth, and Maria Yzuel, interspersed with 
footage of real-world applications. The goal for 
this DVD is to provide a very general overview of 
what can be done with optics and to encourage 
kids to explore the possibilities.
 The DVDs are available free from SPIE. If you 
are interested in receiving a copy, email Pascale 
Barnett at pascale@spie.org.Gloria Putnam

Stephen A. Boppart

John Bowers
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56 New SPIE Fellows Elected
SPIE will honor 56 new Fellows of the Society this year. Fellows 
are members of distinction who have made significant scientific 
and technical contributions in the multidisciplinary fields of 
optics, photonics, and imaging. They are honored for their 
technical achievement, for their service to the general optics 
community, and to SPIE in particular. More than 480 SPIE 

members have become Fellows since the Society’s inception 
in 1955.
 “The annual recognition of Fellows provides an opportunity 
for us to acknowledge outstanding members for their service 
to the general optics community,” says Brian Culshaw, SPIE 
President. 

Sos S.  
Agaian

University of Texas at San Antonio, 
USA, for specific achievements in 
image processing, target detection and 
recognition, and multimedia security.

Jan P. 
Allebach

Purdue University, USA, for specific 
achievements in electronic imaging.

Moeness G. 
Amin

Villanova University, USA, for specific 
achievements in radar and microwave 
imaging.

A.F. Mehdi 
Anwar

University of Connecticut, USA, for 
specific achievements in modeling of 
quantum-size-effect optical devices. 

Jaakko T. 
Astola

Tampere University of Technology, 
Finland, for specific achievements 
in electronic imaging and image 
processing.

David J.  
Brady

Duke University, USA, for specific 
achievements in novel methods for optical 
sensing, imaging, and spectroscopy.

Timothy J. 
Bunning

Air Force Research Lab., USA, for 
specific achievements in organic-based 
photonic materials and components.

Edward M. 
Carapezza

Defense Advanced Research Projects 
Agency, USA, for specific achievements 
in air, ground, and ocean sensors and 
sensor networks.

Britton 
Chance

University of Pennsylvania, USA, for 
specific and pioneering achievements in 
biomedical optics.
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Chang Wen 
Chen

Florida Institute of Technology, USA, 
for specific achievements in electronic 
imaging and visual communications.

Wei R. 
Chen

University of Central Oklahoma, 
USA, for specific achievements in laser 
applications for cancer research and 
biomedical imaging.

Carol J. 
Cogswell

University of Colorado, Boulder, 
USA, for specific achievements in 
optical microscopy and digital image 
processing.

Willard E. 
Conley

Freescale Semiconductor Inc., USA, for 
specific achievements in photolithography 
materials and processes.

Anna 
Consortini

Università degli Studi di Firenze, Italy, 
for specific achievements in classic and 
modern optics, quantum physics, and 
nonlinear physics.

Henri-Jean M. 
Drouhin

École Polytechnique, France, for 
specific achievements in spin filters 
and spin-polarized electrons in solids, 
photocathode physics, and technology.

Colleen 
Fitzpatrick

LightWorks Optics Inc., USA, for specific 
achievements in optical diagnostic 
techniques and devices.

Donis G. 
Flagello

A S M L  U S ,  U S A ,  f o r  s p e c i f i c 
achievements in photolithography 
materials and processes.

Ari T.  
Friberg

Kung l i ga  Tekn i ska  Högsko lan , 
Sweden, for specific achievements in 
electromagnetic coherence, near-field 
optics, and nanophotonics.

James G. 
Fujimoto

Massachusetts Institute of Technology, 
USA, for specific achievements in 
biomedical optics and biophotonics.

Guillermo C. 
Gaunaurd

Army Research Lab. ,  USA, for 
specific achievements in direct and 
inverse electromagnetic and acoustic 
interactions with matter.

G. Charmaine 
Gilbreath

Naval Research Lab., USA, for specific 
achievements in nonlinear optics, 
laser ranging, sparse apertures, and 
atmospheric effects.
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Gary G. 
Gimmestad

Georgia Institute of Technology, USA, 
for specific achievements in atmospheric 
remote sensing in the area of lidar.

William A. 
Goodman

Schafer  Corporation,  USA, for 
specific achievements in silicon mirror 
technologies for high-power and 
lightweight optics.

Claire  
Gu

University of California, Santa Cruz, 
USA, for specific achievements in 
information photonics.

Robert C. 
Guyer

BAE Systems, USA, for specific 
achievements in optical instrumentation 
for military, aerospace, and commercial 
applications.

Naomi J.  
Halas

Rice University, USA, for specific 
achievements in nanophotonics and 
plasmonics.

Juergen  
Jahns

FernUniversität Hagen, Germany, for 
specific achievements in micro-optics 
and micro-optic systems integration.

Ivan  
Kadar

Interlink Systems Sciences Inc., USA, 
for specific achievements in sensing 
systems design, information fusion, and 
image processing and recognition.

Yehoshua Y. 
Kalisky

Negev Nuclear Research Centre, Israel, 
for specific achievements in laser physics, 
laser spectroscopy, solid-state and diode-
pumped lasers, electro-optics, and 
nonlinear optics.

Satoshi  
Kawata

Osaka University, Japan, for specific 
achievements in nanophotonics and 
near-field optics.

Yuri N. 
Kulchin

In s t i tu te  f o r  Automat ion  and 
Control Processes, Russia, for specific 
achievements in optics, laser physics, 
optical measuring, and information 
processing techniques.

Charles Y.C. 
Lee

Air Force Office of Scientific Research, 
USA, for specific achievements in next-
generation photonics materials. 

Qingming  
Luo

Huazhong University of Science 
and Technology, China, for specific 
achievements in biomedical optics and 
medical imaging.
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Gabriel G. 
Marcu

Apple Computer Inc., USA, for specific 
achievements in electronic imaging.

Seth R.  
Marder

Georgia Institute of Technology, USA, 
for specific achievements in nonlinear 
optical properties of organic and metal-
organic materials.

John C. 
Mather

NASA Goddard Space Flight Center, 
USA, for specific achievements in optics 
instrumentation for space science and 
cosmology.

Robert A. 
Norwood

University of Arizona, USA, for specific 
achievements in organic and polymeric 
materials for photonics and electronics.

Scot S.  
Olivier

Lawrence Livermore National Laboratory, 
USA, for specific achievements in 
adaptive optics.

Thrasyvoulos 
N. Pappas

Northwestern University, USA, for 
specific achievements in electronic 
imaging.

Seung-Han 
Park

Yonsei University, South Korea, for 
specific achievements in nonlinear optics 
and laser spectroscopy.

Eli  
Peli

Schepens Eye Research Institute, USA, 
for specific achievements in image 
understanding and perception, visual 
psychophysics, and physiological optics 
for the visually impaired.

James F.  
Riker

Air Force Research Lab., USA, for 
specific achievements in laser tracking, 
laser radar, and adaptive optics for 
astronomical applications.

Timothy J. 
Schulz

Michigan Technological University, 
USA, for specific achievements in blind 
deconvolution methods for optical 
imaging.

Ali 
Serpengüzel

Koç University, Turkey, for specific 
achievements in micro-photonics, 
nanophotonics, biophotonics, eco-
photonics, nonlinear optics, and laser 
diagnostics.

Bruce W. 
Smith

Rochester Institute of Technology, USA, 
for specific achievements in optical 
micro- and nanolithography.
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Morley O. 
Stone

Air Force Research Lab., USA, for 
specific achievements in bio-organic 
materials and device research for 
photonics applications.

Thomas J. 
Suleski

University of North Carolina at Charlotte, 
USA, for specific achievements in 
diffractive and micro-optics.

Bruce J. 
Tromberg

University of California, Irvine, USA, 
for specific achievements in biomedical 
optics.

Walter J. 
Trybula

The Trybula Foundation Inc., USA, 
for specific achievements in emerging 
optical lithography technologies.

Waclaw 
Urbanczyk

Politechnika Wroclawska, Poland, for 
specific achievements in fiber optics and 
fiber-optic sensors.

Valentin I. 
Vlad

National Institute for Lasers, Plasma, and 
Radiation Physics, Romania, for specific 
achievements in photorefractive crystals,  
holography, and interferometry.

Ge  
Wang

University of Iowa, USA, for specific 
achievements in bioluminescence 
tomography and x-ray computed 
tomography.

Jinxue  
Wang

Raytheon Santa Barbara Remote 
Sensing, USA, for specific achievements 
in satellite optical remote sensing 
technology.

C. Grant 
Willson

University of Texas at Austin, USA, for 
specific achievements in semiconductor 
photolithography.

Shin-Tson  
Wu

University of Central Florida, USA, for 
specific achievements in liquid crystal 
optics and electro-optics.

Cynthia Y. 
Young

University of Central Florida, USA, for 
specific achievements in laser propagation 
through random media, in particular 
Earth’s atmosphere.
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From Student to Teacher
Many current students will soon be instructors themselves. Here is advice on 
how to make that transition smoother for all involved.

By	Andres Diaz

 From my experience, entry-level college 
courses usually need to be very well organized and 
structured in order to appeal to and be understood 
by an audience with varying levels of preparation. 
On the opposite end, senior and graduate level 
courses can be more open ended, with students 
more prepared (and willing) to tackle problems 
on their own. Being organized really pays off when 
teaching a course for a second or third time. It will 
be easier to reference and change the material, 
build upon previous exams, improve the quality 
of the homework, and add semester-long projects, 
for example. 

Don’t Take it Too Seriously
Teaching means putting on a show every day. No 
matter how prepared you are, it is just a matter of 
time before something unexpected will happen. I 
have had my laptop freeze just when I was starting 
to give a presentation, or have discovered the 
overhead projector is not working in the middle 
of the class period. Take these things in stride. 
Feeling nervous when you teach is normal; I know 

I still do when I walk 
into a classroom. Have 
fun while you teach, 
while you interact with 
students, and even when 
doing the unavoidable 

grading, which can be a challenge. 
 Enjoying teaching not only helps me feel 
passionate about it, but more importantly it 
encourages students to keep their interest in the 
subject matter, to learn more, and to give more. 
By not taking things too seriously I am also giving 
myself permission to make mistakes and show my 
students that like them I am also human, with 
my own qualities and shortcomings. It makes 
me focus more on the message I am transmitting 
and worry less about what students think of me. 
 This mindset also helps me to accept a certain 
degree of subjectivity in the course, to put in 
perspective any feedback I get from my students, 
and to recognize there is a limited amount of 
time I can actually spend on my teaching duties. 
It also allows me to be flexible and “experiment” 
a bit in class by trying out new things that may 
not always work.

YYou made it! You are done with your PhD and are 
now ready and very excited to start a promising 
career as an educator and a researcher. Your 
role has suddenly changed, and now you are the 
one doing the teaching. Here is some advice 
on making this transition, and my experience 
as an instructor in the Electrical Engineering 
Department at Penn State since finishing my 
PhD two years ago. I can say that although it has 
not always been easy, it has definitely been a very 
rewarding and enriching experience. 

Care about Your Students
Caring about those you teach is perhaps what 
teaching is all about. It is not only about 
transferring some knowledge, but about creating 
an environment that is favorable for learning and 
encouraging to the student. Remember how much 
easier and pleasurable it was to take a class from 
someone who knew your name and who patiently 
answered any question you asked; someone who 
respected you as a person and made you feel 
important and unique, and who encouraged you 
to do your best? 
 When you become 
a teacher you will find 
yourself at the giving end, 
and it is in your best interest 
(and in your students’ best 
interest) to care about those you teach. This 
attitude will allow you to treat each student 
with the utmost respect, to have the patience to 
answer the same question 10 times, to recognize 
the potential of your students, and to trust them. 
They will instinctively know if you care about 
them and are not just repeating an endless litany 
of boring pieces of information. Furthermore they 
will respect you and occasionally they will even let 
you know what a good job you are doing. 

Be Responsible and Prepare
Part of caring about those you teach is preparing 
and organizing your course in a logical way that 
is easy to present and to digest. Remember the 
course is about them, not about you. Prepare as 
much as you can (especially when giving a course 
for the first time), and consider the level of the 
course you will be teaching. 

Andres Diaz received 
BS degrees in phys-
ics and electrical 
engineering from 
the National Univer-
sity of Colombia and 
Javeriana University, 
Colombia, an MS de-
gree in physics from 
the National University 
of Colombia, and MS 
and PhD degrees in 
electrical engineering 
from The Pennsylvania 
State University. He is 
currently an instruc-
tor and researcher at 
Penn State and the 
faculty advisor for 
the Penn State SPIE 
Student Chapter.

Caring	 about	 those	 you	

teach	 is	 perhaps	 what	

teaching	is	all	about.
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Chapters Reach Out  
to Communities
Through innovative optics programs, SPIE Student Chapters 
have affected thousands of people in the last year alone.

What can 1600 enthusiastic optics students 
do in a year? SPIE student chapter members 
have led an incredible number of outstanding 
outreach projects in the past year, affecting 
their institutions, their communities, and their 
peers. One benefit of the chapter program is the 
ability to connect and share ideas with other 
knowledgeable and resourceful student members 
all over the world.
 By far, the most amazing aspect of the SPIE 
Student Chapter Program is the wide-ranging 
impact on optics and physics education in the local 
community. More than 2800 young students and 
educators have taken part in programs designed 
or supported by student chapter members in the 
past six months alone. Programs ranged from basic 
introductions to optics principles for elementary 
students to advanced optical communications 
experiments for early undergraduate students.   
 In León, Mexico, students at the Centro de 
Investigaciones en Óptica created workshops to 
introduce optics to local teachers. The program 
was so successful that every science teacher in 
León and surrounding areas has since received 
this training.  

 In 2006, many chapters took up the challenge 
of hosting large public outreach projects.  Student 
chapters in Poland participated in the annual 
“Festivals of Science” where hundreds of students 
enjoyed innovative demonstrations and hands-
on learning experiences. In Mexico, chapters 
organized several after-school science clubs 
that now serve more than 400 pre-university 
students.
 There is no concrete method for spreading 
interest in optics; outreach programs are as varied 
as the chapters themselves, and are bolstered still 
further by the ingenuity and creativity of dedicated 
members (see sidebar).
 Each year student chapters design graduate-
level curricula, build relationships with schools, 
and serve as optics pioneers in their local 
communities. Through well thought-out, scalable 
programs, students are leaving their mark on local 
communities as they bring optics and photonics 
to a new generation of scientists.

—Dirk Fabian, SPIE Student Services Lead

Best Ideas 
2006
Thousands of young 
students, teachers, and 
community members 
benefited from optics and 
physics outreach activities 
put on by student chapter 
members in 2006. Planning 
these activities requires 
hard work, dedication, and 
enthusiasm. 

If you are looking for ideas 
to jump-start or expand 
outreach activities at your 
institution, the student 
chapter reports are an 
excellent resource. Avail-
able online at www.spie.
org/studentchapters, these 
reports detail the outreach 
being done by current 
chapters, and can serve 
as idea generators for your 
own projects.  

Ask for Help
When I first started teaching I did not want to 
look like the new guy who had to be told what to 
do, and I tried to do everything myself. My advice 
is to get over that feeling and ask for help. 
 Talk to the departmental course coordinator 
and to previous instructors of the courses you will 
be teaching. They will help you with material, 
previous syllabi, online resources, tips, etc. You 
will be showing you are interested and will 
also be doing very important networking with 
your colleagues. Improve your teaching and 
presentation skills and find out what courses on 
teaching are offered by your college or university. 
These are often offered to new faculty, and you 
may even be able to take some as a graduate 
teaching assistant. 
 These courses will save you time by giving you 
tips on creating a syllabus, structuring a class, 
using different teaching styles to foster learning, 
employing assessment strategies, obtaining 

feedback, etc., and will make you aware of specific 
tools and resources your institution may have. 
 You may also want to check useful resources 
when trying to balance the different responsibilities 
you will have, such as teaching, research, service, 
departmental duties, and your own personal 
and family life. Find out what related work/life 
programs are offered by your office of human 
resources, join a gym, start to meditate, find a 
hobby, or simply spend some quiet time alone. 
These are ways I have found that reduce my stress 
levels and increase my focus and productivity. 
Although I sometimes struggle to put everything 
together, I believe the effort is worth it. 
 If you are considering going into academia, 
teaching may be one of the most rewarding 
activities you will encounter. I have learned to 
enjoy it, to value the interaction with those I 
teach, to learn from them, and to be thankful 
about this opportunity to be of service to my 
community. 

Teaching  
Resources
W. J. McKeachie.   
McKeachie’s Teaching 
Tips: strategies, research, 
and theory for college and 
university teachers. College 
Teaching Series. Houghton 
Mifflin. 11th Edition. 2002.

A list of Centers for Teaching 
Excellence is available 
on the website: www.cte.
ku.edu/cteInfo/resources/
websites.shtml. 

Tomorrows-Professor mailing 
list, run by Richard M. Reis, 
PhD from Stanford Univer-
sity, is a weekly e-newsletter 
with articles on education. 
Subscribe at mailman.stan-
ford.edu/mailman/listinfo/to-
morrows-professor.
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SPIE events at spie.org/
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SPIE
Defense and Security 
Symposium
9–13 April 2007 Orlando, FL

With more than 1800 technical presentations, 
more than 60 educational courses, and a sold-
out exhibition, this is the largest, unclassified, 
international symposium covering imaging, 
sensors, displays, intelligent and unattended 
systems, signal processing, and communications 
and networking in defense and security. This year’s 
symposium includes a new evening networking 
Executive Forum featuring Mark Mills, best-
selling author and venture capitalist.

International Congress on 
Optics and Optoelectronics
16–20 April 2007 Prague, Czech Republic

This biennial event based in burgeoning central 
Europe is an important forum on physical 
phenomena used in optics, optoelectronics, and 
photonics. See page 22 for more information.

Microtechnologies for the New 
Millennium
2–4 May 2007 Maspalomas, Gran Canaria, Spain

Attendees will hear about the latest advances on 
biosensors, sensory information processing, GHz 
data communications, molecular electronics, and 
applications to living tissue. Five conferences—
VLSI Circuits and Systems; Smart Sensors, 
Actuators, and MEMS; Nanotechnology; 
Bioengineered and Bioinspired Systems; and 
Photonic Materials, Devices, and Applications—
make up this cutting-edge event.

Optifab
14–17 May 2007 Rochester, NY

Optifab is the largest optical manufacturing 
product and supplier exhibition held in the 
United States. With a unique technical focus on 
classical and advanced optical manufacturing, 
Optifab also includes commercial presentations 
as well as technical papers and a series of courses. 
Optifab offers the fabrication industry a venue to 
meet key suppliers in the photonics-rich area of 
the U.S. Northeast.

Fluctuations and Noise
20–24 May 2007 Florence, Italy

In just four years the SPIE Fluctuations and 
Noise symposium has become the largest 
meeting worldwide on noise and fluctuation 
processes. Explore topics from circuits to finance 
to biological systems to communications at the 
only event that encompasses global developments 
in the field.

European Conferences on 
Biomedical Optics
17–21 June 2007 Munich, Germany 

Co-sponsored by OSA and SPIE; colocated with 
SPIE Europe Optical Metrology at Laser 2007

This event is attended by scientists, engineers, 
and clinicians in a variety of disciplines who are 
involved in the development and application 
of optical science and photonic technologies to 
biomedicine. Topics will address basic research 
and instrumentation engineering to translational 
research and clinical studies.

Optical Metrology
17–21 June 2007 Munich, Germany 

Colocated with European Conferences on 
Biomedical Optics at Laser 2007

This symposium provides the opportunity to learn 
about the latest solutions to practical problems 
in industrial design and production engineering, 
as well as applications in metrology, art, and 
archaeology conservation, and how to use optical 
technologies to preserve cultural heritage.

Optics and Photonics
26–30 August 2007 San Diego, CA

Join your colleagues for the world’s largest 
technical event for optics and photonics. Four 
different symposia will cover optical engineering, 
nanoscience and engineering, photonic devices, 
and solar energy. More than 270 exhibitors will be 
on hand to display the latest trends and commercial 
developments in optical engineering, remote 
sensing, signal and image processing, materials 
and devices, nanotechnology, astronomical 
instrumentation, and more.






