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Full diffraction analysis

GLAD is the state-of-the-art in laser 
and physical optics analysis. GLAD 
can model almost any type of laser 
or physical optics system with a 
complete end-to-end 3D diffraction 
analysis.

GLAD uses a general description of 
intensity and phase to perform full 
diffraction propagation through the  
most complex systems including 
detailed treatment of laser gain, 
nonlinear optics, stable or unstable 
resonators, diffractive optics, 
waveguides, fibers and coupling, 
fiber lasers, photolithography, exci-
mers, optical integrators, etc.
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• Laser gain models
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• Nonlinear optics
• Interferometry
• Diode pumped lasers
• Stable, unstable, ring resonators
• Lens and mirror arrays
• Binary optics and gratings
• M-squared characterization
• 3D waveguides and fibers
• Selected vector diffraction
• Thermal modeling
• Optical integrators
• Partial coherence

Zigzag resonator in Q-switch laser 
showing amplification from top to bottom 
and self-interference at side mirrors.
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glad@aor.com.
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Economic Recovery: 
Science Education Is Key
 Scientific and technological innovation is being 
championed as a major driver for revitalization of 
the global economy, but a shortage of scientists 
and engineers, combined with a declining number 
of young people interested in studying science 
and engineering, could become a major restraint 
to economic recovery.
 SPIE, as an international society advancing 
an interdisciplinary approach to the science and 
application of light, has a long history of promoting 
scientific discovery and commercialization, and 
our members are in an ideal position to meet the 
challenges of these troubling economic times. 
 Solutions to the key problems facing the 
world—including economic problems—are found 
every day from within our diverse community 
in optics and photonics. From harnessing 
renewable energy from the sun, to discovering 
light-based treatments for diseases, to fostering 
global commerce and collaboration through fiber 
optic communication systems, SPIE members 
are promoting education and advancement of 
science every day and will be crucial players in 
the economic recovery.
 Some may ask: Will we need an increased 
number of trained professionals in optics and 
photonics in the future if private and public 
companies, government laboratories, and 
universities see their budgets reduced?
 I believe we definitely will need well-trained 
and motivated scientists and engineers in any 
economy. Optics is an enabling technology that 
gives solutions to many other fields of science 
and technology that advance the quality and 
comfort of life. Now is not the time to let up on 
this mission.
 Even before the current economic crisis, SPIE 
leadership has actively worked to promote science 
and engineering education.
 In addition to our scientific conferences, 
exhibitions, publications, Digital Library, and 
short courses at conferences and in the workplace, 
SPIE also expends considerable effort and 
financial support in educational outreach. In 
2008, the Society provided $1.9 million for 
scholarships, grants, and other activities that 
promote education and technological innovation 
around the world, all of which stimulate the 
economy.
 The SPIE Education Committee, chaired by 
Barbara Darnell, works with SPIE staff to develop 
educational products such as optics kits, posters, 
and DVDs that are distributed for free to bring 
optics closer to students and to society in general.

 In fact, a video for high school students 
exploring careers in optics was so successful 
that we are working on a new photonics DVD 
for students as young as 8 and 10. Watch for its 
availability later this spring.

Education
Outreach
Recent SPIE Presidents 
Kevin Harding and Brian 
Culshaw, among others, 
have worked to increase 
careers in optics and 
photonics.

Harding’s President’s 
Letter in the April 2008 
SPIE Professional re-
viewed SPIE-sponsored 
activities that support 
careers in optics and 
photonics and described 
efforts to collect ideas 
from our members and 
develop activities which 
can meet local needs. 

In October 2007, 
Culshaw wrote about 
how scientists and 
engineers have contrib-
uted to the enormous 
scientific and techno-
logical progress across 
the globe and the need 
to make that connection 
for young people and en-
courage them to choose 
a career in science and 
engineering.

 SPIE also supports the Winter College at the 
Abdus Salam International Centre for Theoretical 
Physics (ICTP) in Trieste, Italy, and I was proud 
to be a part of this annual event in February. 
About 100 students from developing countries 
spent two weeks there learning about optics in 
environmental science. The students I met were 
very motivated to learn cutting-edge science and 
technologies and to network 
with each other, the teachers 
of the College, and other 
scientists who attended. 
 I was particularly proud 
that support from SPIE has 
allowed the ICTP to start 
experimental research on 
optics in collaboration with 
Italy’s Istituto Nazionale di 
Fisica Nucleare. The Quantum 
Cascade Lasers project will include optics students 
from developing countries doing experimental 
research at the ICTP.
 I encourage you to be part of the economic 
recovery and work to increase opportunities for and 
the number of students in science and engineering, 
particularly in optics and photonics. Please send us 
your ideas c/o governance@spie.org. 

María J. Yzuel
2009 SPIE President

Biomedical optics students (left to right) Dimitris 
Gorpas, Kye-Sung Lee, Thomas O’Sullivan, Erik 
Sorenson, and William Warger received scholar-
ships from SPIE President María Yzuel at SPIE 
Photonics West in January.

SPIE President María Yzuel 
(left), Imrana Ashraf Zahid 
of Quaid-i-Azam University 
in Islamabad, Pakistan, 
(center), and Shamaraz 
Firdous of the National 
Institute of Lasers & Op-
tronics in Islamabad (right) 
with students attending 
the ICTP Winter College
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Innovations in Photonics
The inaugural Prism Awards for Photonics Innovation 
celebrated photonics products, processes, and technologies.

Prism 
Awards
The Prism Awards for 
Photonics Innovation 
attracted 130 nomina-
tions for innovative 
products, processes, 
and technologies for the 
photonics industry that 
were brought to market 
between September 
2007 and September 
2008.

The Prism Awards are 
open to SPIE members 
and non-members.

www.Photonics 
PrismAward.com

 A cylindrical solar photovoltaic system that 
captures more sunlight than traditional flat 
panels, a laser that promises to enhance the 
efficacy of photocoagulation as a treatment 
modality for wet-form 
macular degeneration, 
technology that enables 
manipulation of both 
photons and electrons 
on a single chip, and 
a wafer-level camera 
for mobile phones are 
among the honorees in the first annual Prism 
Awards for Photonics Innovation.

 Ten companies from Spain, 
Germany, and the United States 
who developed innovative 
products ,  processes ,  and 
technologies for the photonics 
industry received the Prism 
Awards at SPIE Photonics West 
in January.
 A distinguished panel of 28 
independent experts selected 
winners in nine categories 
from more than 130 entries. 
They also named Luxtera’s 
Blazar 40G Optical Active 
Cable, which enables direct 
fiber-to-chip connectivity, as 
the overall “Best in Show” 
winner as well as winner in the 

photonics systems category.
 The Prism Awards for Photonics Innovation, 
sponsored by SPIE and Laurin Publishing, 
is  a  global  competition for innovative 

products, processes, 
a n d  t e c h n o l o g i e s 
for  the  photonics 
industry. All of the 
lasers, light sources, 
and other photonics 
innovations in the 
award competition 

were brought to market between September 
2007 and September 2008.
 “These winning inventions demonstrate 
the remarkable creativity of the photonics 
community, the restless inventive energy that is 
what SPIE is all about,” said SPIE CEO Eugene 
Arthurs.
 The innovations will help many in the optics 
industry be more effective in contributing 
solutions “that will play an increasingly important 
role in a sustainable future,” he added.
 Indeed, many of the winning companies noted 
in their award applications the impact that their 
photonics innovations are having on making the 
world a better place.
 Both Coherent’s and Daylight Solutions’ lasers 
are used in medical applications, for instance.  
Solyndra’s cylindrical PV system is more efficient 
at converting solar energy to electricity and less 
costly to install than traditional systems.

Michael Mertin, president and CEO of 
Jenoptik AG, and SPIE President María 
Yzuel enjoyed the awards ceremony for the 
Prism Awards for Photonics Innovation. 
Yzuel noted that the award winners are  
producing positive change for our future,  
the economy, and the world.

These winning inventions demon-

strate the remarkable creativity 

of the photonics community, the 

restless inventive energy that is 

what SPIE is all about.
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Best in Show
Enabling the manipula-
tion of both photons and 
electrons on a single chip, 
Luxtera’s technology that 
earned it a “Best in Show” 
prize in the Prism Awards 
for Photonics Innovation is 
a pre-assembled, one-piece 
interconnect unit. 

The optically active 40G 
Blazar cable is thin, flexible, 
lightweight, and has two 
permanently attached op-
tical transceiver connectors 
at either end. 

The CMOS photonics 
product combines op-
tical modules and copper 
cables, and the optics are 
hermetically sealed within 
the package.

The Blazar cable is avail-
able in multiple lengths 
up to 300 meters. This 
can ease constraints on 
computer cluster design 
because its high density 
and extended reach en-
able computing and data 
centers customers to fully 
populate racks with servers 
and switches, potentially 
eliminating the need to 
expand physical facilities 
for increased capacity.

The Prism Award Winners 
And Their Award Categories
Aragon Photonics Labs (Spain, Analytical, 
Test, and Measurement) for its BOSA-C Compact 
High-Resolution Optical Spectrum Analyzer, 
with measurement resolution 1000 times greater 
than that of grating-based optical spectrum 
analyzers, offering new information about sources 
and modulators

Coherent (USA, Lasers, tie) for the OPSL 
577-3 Solid-State Laser, the first laser to exploit 
the wavelength and power 
scalability of optically pumped 
semiconductor technology 
and a device that is expected 
to significantly improve 
photocoagulation treatment 
in surgery for wet-form 
macular degeneration

Daylight Solutions (USA, 
Lasers, tie) for its Broadly 
Tunable, CW Mode-Hop-free 
Laser System that maintains 
a single spatial mode profile 
across the entire tuning 
range of 80 wave numbers in 
the mid-IR, eliminating the 
need for researchers in the 
fields of medical diagnostics, 
explosives detection, and 
environmental monitoring to 
build their own systems and 
conduct extensive calibration 
experiments

JPK Inst ruments AG 
(Germany, Life Sciences) 
for its JPK NanoTracker, a 
two-beam optical-tweezer 
and particle-tracking platform 
which can be used in single-
molecule force measurements, 
particle/cell interactions, and 
other applications

Luxtera (USA, Photonics 
Systems and overall Best in 
Show) for the Blazar cable that 
can manipulate photons and 
electrons on a single chip and 
reduce power consumption

NoblePeak Vision (USA, 
Detectors, Sensing, and  
Imaging) for its TriWave 
Camera,  a  ge rmanium-
enhanced CMOS imager 
that uses a natural SWIR (See 
page 6.)

Princetel (USA, Photonics 
Processes) for its FP180 Hand 
Polisher, a portable device 
built especially for no-spark 
environments and where 
power is unavailable 

S e n s o r  E l e c t r o n i c 
Technology, Inc., (USA, 
Other Light Sources) for 
its Deep UV Light Sources 
b a s e d  o n  I I I - N i t r i d e 
semiconductors, used in 
LEDs 

Solyndra (USA, Sustainable/
Green Technology), for its 
cylindrical solar photovoltaic 
system that converts direct, 
diffuse, and reflected sunlight 
into electricity (See page 7.)

Tessera Technologies 
(USA, Optics) for producing 
OptiML WLC, the first 
wafer-level camera for cell 
phones. The technology 
reduces manufacturing and 
development costs, enabling 
thousands of lenses to be built 
simultaneously at wafer level 
and reducing module size by 
up to 50%.

 More information about 
the winning entries can be 
found online in an extended 
article about the Prism Awards 
at spie.org/spieprofessional. 

 For an application for 
the 2009 awards and other 
information about  the 
Prism Awards, visit www.
PhotonicsPrismAward.com n

Coherent booth at SPIE Photonics West.

Aragon Photonics Labs

Daylight Solutions

JPK Instruments AG

Sensor Electronic Technologies, Inc.

Princetel

Tessera Technologies
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Entrepreneurs “Glow” in the Dark
NoblePeak Vision’s SWIR imager wins award

 SPIE members Clifford King and Conor 
Rafferty, who founded NoblePeak Vision in 
2002, received a Prism Award for Photonics 
Innovation in January for NoblePeak’s TriWave 
camera, a germanium-enhanced CMOS image 
sensor technology with sensitivity in the visible 
to SWIR region.
 NoblePeak Vision, which produces silicon-
based imaging products for military, security, and 
automotive applications, was among 10 firms from 
Spain, Germany, and the United States who won 
awards at SPIE Photonics West. 
 The global competition, 
w h i c h  r e c o g n i z e d 
innovative product s, 
processes, and technologies 
for the photonics industry 
that were brought to market 
between September 2007 
and September 2008, was 
open to SPIE members and 
non-members.
 NoblePeak Vision’s 
groundbreaking TriWave 
imager, which won in the 
detectors, sensing, and 
imaging category, solves 
the problem of outdoor 
night vision by capturing 
the Earth’s natural SWIR 
“night glow.” Night vision is especially important to 
the defense and security industry where detecting 

a n d  r e c o g n i z i n g 
objects 24/7 is critical. 
Germanium is sensitive 
in the visible to SWIR 
spectra because of its 
low band gap voltage. 
 “The Prism award is 
very special,” said Phil 
Davies, vice president 
of marketing and sales. 
“It’s a huge validation 
… from an independent 
source about what the 
technology can do.”
 NoblePeak Vision 
is the first company to 

grow thick, virtually defect-free germanium on 
silicon by solving the lattice mismatch problem 
and enabling a high-volume, low-cost, standard 
manufacturing process for surveillance cameras. 

Germanium achieves good quantum efficiency 
and its absorption curve is close to that of 
lattice-matched InGaAs, often used for SWIR 
imaging.
 Dislocation trapping was used to grow thick, 
pure germanium with negligible defect density. 
The innovative growth technique integrates 
germanium islands with silicon transistors and 
metal layers using a standard, foundry-based 
CMOS process. 
 The germanium is then used as the photodiode 
structure in the CMOS image sensor in place 

of silicon photodiodes. 
The camera has a spectral 
response of 400nm to 
1650nm. Large imaging 
arrays up to mega pixel 
resolutions are possible 
due to the 10 μm pixel 
size.
 The Prism Award for 
Photonics Innovation 
is just the latest honor 
for the Massachusetts 
startup. In April 2008, the 
TriWave technology  won 
“Best of Show” honors 
at  the Internat ional 
Security Conference’s 
New Product Showcase, 

and the company was named the world’s best 
security startup in the Global Security Challenge 
in 2007.

Researchers and Entrepreneurs
 King and Rafferty received their PhDs in 
electrical engineering from Stanford University 
and were colleagues at Bell Laboratories before 
founding NoblePeak.
 King is NoblePeak’s COO and has 11 issued 
patents and 8 patents pending. His extensive 
experience in the semiconductor industry 
began with fabricating the world’s first silicon-
germanium heterojunction bipolar transistor 
using chemical vapor deposition in 1988 while at 
Stanford. This device innovation later became the 
focus of extensive development efforts at many 
organizations including IBM, Siemens (Infineon), 
NEC, and AT&T (Lucent/Agere).
 King, who has authored more than 60 
publications, led the team that developed silicon 
germanium BiCMOS technology at Lucent 

About  
NoblePeak 
NoblePeak Vision pro-
vides camera core and 
imager products that 
provide breakthrough 
night vision performance 
for the security, trans-
portation, automotive, 
and defense markets. 
Founded in 2002 by SPIE 
members Conor Raf-
ferty and Clifford King, 
NoblePeak Vision is a 
private company funded 
by Matrix Partners and 
North Bridge Venture 
Partners. The company is 
headquartered in Wake-
field, MA, and received 
$12 million in series B 
financing in March 2008.

NoblePeak representa-
tives will be at Booth 
641 at SPIE Defense, 
Security, and Sensing in 
Orlando in April.

Clifford King, left, and 
Conor Rafferty, with 
their Prism Award.

SWIR Imager: While thermal cameras can re-
veal the presence of people in the dark because 
of the heat humans emit, the TriWave camera 
captures reflected light and can produce images 
with enough detail for facial recognition. 
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Technologies, which later became Agere Systems. Working 
closely with marketing and manufacturing groups at Lucent/
Agere, King and his team transferred research innovations 
into critical technology used throughout Agere’s product 
portfolio. 
 King noted that while many other researchers have 
worked with germanium as a detector, none had used CMOS 
technology. “That was the innovation,” he said.
 Rafferty, NoblePeak’s CTO, is a leader in semiconductor 
process and device modeling. While at Stanford, he co-

authored the simulation tools SUPREM4 and PISCES, which 
have served for 20 years as the industry standard toolset for 
silicon technology modeling (TCAD). 
 At Bell Labs, Rafferty managed research in silicon process 
development and electronic design automation. He was at 
the forefront in promoting process and transistor optimization 
through TCAD over five generations of CMOS technology, 
enabling new technologies such as halo transistors and 
retrograde tubs. He has 100 publications and 9 patents to his 
credit.  n

Photonics Innovation Advances 
Adoption of Renewable Energy
 The tubular photovoltaic system that won a Prism Award for 
Photonics Innovation is a timely contribution from the optics 
community to the development of alternative energy. 
 Solyndra’s solar PV system, which won in the sustainable, 
green technology category, uses a patented cylindrical module 
that captures more sunlight and generates up to 25% more 
electricity than conventional flat panel systems.
 Its innovative design, energy efficiency, and low installation 
cost are solving two major barriers to large-scale adoption of 
solar energy: the need for efficient rooftop coverage and reduced 
installation cost. 
 The CIGS-based thin-film PV panels from the California 
startup, each consisting of 40 cylindrical modules, are mounted 
horizontally on a roof. 
 The system generates more electricity because the panels are 
suspended a foot above the roof, covering more of the roof’s 
usable surface than flat panels. And because of their shape, 
the tubes absorb and convert direct, diffuse, and reflected 
sunlight from every angle. Panels simply click together and 
can be installed much quicker than flat panels which require 
costly, tilted mounting devices to improve the capture of direct 
light only. 
 Solyndra’s system is especially popular in the commercial 
sector with its many flat and low-slope roofs. 
 “By eliminating the need for roof-penetrating mounts and 
wind ballasts, PV arrays with Solyndra panels can be installed 
with one-third the labor, in one-third of the time, at one-half 

the cost,” says Manfred Bachler, CTO at Phoenix Solar AG, 
one of the largest solar power integrators in Europe and a 
Solyndra customer. 
 “For commercial rooftops, PV module installation time 
can now be measured in days, not weeks. For flat commercial 
rooftops, this is game-changing technology,” Bachler says.
 With $1.5 billion in orders from Europe and the United 
States, Solyndra announced in January it would open a European 
headquarters near Munich in Holzkirchen, Germany.
 “The commercial rooftops of Europe are an immense 
opportunity for the generation of solar electricity and are of 
growing importance with favorable incentive support in many 
countries,” says Solyndra CEO and founder Chris Gronet.
 The panels have received International Electro Technical 
Commission (IEC) and product certifications as well as GSE 
qualification for Italy’s feed-in tariff system. The Fraunhofer 
Institute for Solar Energy Systems has independently validated 
the energy yield performance.  n

Tubular Solution
Solyndra stands to benefit from new “cool roof” laws that 
require all new commercial buildings in California to have 
white roofs to reflect sunlight and keep buildings cooler. 
Solyndra’s solar tubes can convert even more sunlight by 
capturing the increased reflectivity of a white roof.
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Imperial Innovations Chief Executive Susan Searle 
(front and center), pictured with Michael Damzen 
(front, right) and other inventors whose companies 
are part of Innovations’ portfolio
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Imperial Innovations in London uses a holistic approach to 
commercializing photonics and other technologies.
Imperial Innovations in London uses a holistic approach to 
commercializing photonics and other technologies.
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I Imperial College London, devoted entirely to 
science, technology, and medicine, is currently 
ranked the sixth best university in the world by 
the UK’s Times Higher Education. It has long had 
strong research in optics and optoelectronics; 
the inventor of holography, Dennis Gabor, 
spent much of his career there, as has John 
Pendry, who came up with the theory 
behind negative-refractive-index 
materials.
 Faculty and staff  who are 
commercially minded have even 
more reason to value the place. 
The college is home to the Imperial 
Innovations Group, a firm that, 
in just a few years, has become the 
UK’s only university-based technology-
transfer company with the resources to 
invest in its own portfolio. Its companies 
work in biomedical, engineering, energy, the 
environment, software, and/or information 
technology.
 Through three fund-raisings, Imperial 
Innovations (www.ImperialInnovations.
co.uk/) has raised £66m to invest in its 
technology portfolio. “These funds have 
enabled us to give our companies a financial boost 
whilst attracting funding from established venture 
capitalists and private equity companies and lead 
investments,” says Susan Searle, CEO.
 Chairman Martin Knight says that Imperial 
Innovations (aka Innovations) is still in the 
investment phase of its development. Operating 
income, he says, including licensing, royalty, and 
fee income, does not match its administrative 
costs, nor will it for the foreseeable future. 
However, he explains that this is because 
Innovations’ portfolio “is still dominated by early-
stage investments, when disappointments are at 
their most numerous.” 
 Major gains, he says, will only come when this 
phase has passed and its investments realize their 
net asset increase, as happened when Imperial 

Innovations sold its share of Ceres Power, a fuel-
cell company, last year.
 Nevertheless, Innovations is clearly a success 
so far. It has almost 200 licenses and intellectual 
property agreements, with fees totalling £2.5m.

It has 47 actively-managed companies in its 
portfolio—of which 18 are currently 

in incubation. It has less equity 
and oversight over an additional 
42. It also recently founded 
I2india, a company to replicate 
the Innovations model in India, 
and £1.5m in capital has already 
been raised for it.

Tech Transfer Formula
 According to Searle, what makes 

Innovations’ companies succeed is not 
just investment, but making sure the 
investment is used wisely. Investment 
funds come with ongoing advice, 
expertise, and access to networks 
of investors, entrepreneurs, and 
industrialists. 
 “We continue to support the 
companies through subsequent funding 

rounds working in partnership with founders, 
management, and co-investors to accelerate 
their development,” she says. “Since we started 
investing, the progress and the turnaround in our 
companies have been dramatic. With these funds, 
the companies are able to get the technologies off 
the ground much faster and allow their products 
to be sold much more quickly.”
 To this end, Innovations has developed a 
process that involves several important steps, the 
first and most obvious of which involves reaching 
out to researchers at Imperial College to find the 
most commercially viable new research. Being 
onsite helps, of course, but the company also 
publishes articles on its activities in a dedicated 
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Imperial 
Innovations
Imperial Innovations 
(www.imperialInnova-
tions.co.uk/) was es-
tablished as a separate 
business in 1997 and 
completed its transition 
from Imperial College’s 
Technology Transfer 
Department in 2008. 

The company combines 
the functions of tech-
nology transfer, company 
incubation, and invest-
ment in one organisation 
to accelerate commer-
cialization of photonics 
and other technologies.

Continued on page 10  
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Inventor’s Corner section of the college staff 
newspaper and works hard to create and exploit 
networking opportunities.
 Once promising ideas have been identified, the 
next stage is not only to carefully and systematically 
nail down the intellectual property (IP) for the 
Imperial invention, but to find complementary 
research—from whatever source—that will be 
necessary to produce a truly viable technology. 
Innovations then works with inventors to 
patent these ideas too, so creating a valuable, 
consolidated IP package. 

Administrative Help
 An important part of this process involves 
dealing with the reality that academics are 
generally overstretched, so, as far as possible, 
Innovations staff removes any administrative 
burden associated with the protection of IP. 
 Andrew Barber, deputy head of Engineering 
Technology Transfer at Imperial Innovations, 
points out that nailing down the IP involves more 
than just filing patents. 
 “In a number of cases, early stage technologies 
need development to prove the concept or to 
develop prototype devices,” Barber says. “This 
can sometimes be a lengthy process for which 
normal grant funding may not apply. Imperial 
Innovations is able to advise on sources of early-

stage funding and, in particular, has resources of 
its own to invest in projects that show a clear 
route to market.”
 Another crucial early step is to consider the 
reality of a new technology and its applications 
in the light of what industry and the marketplace 
generally really want and need, rather than what 
sounds like a cool idea.
 Innovations has two investment advisory 
boards with members chosen for their industrial 
experience: one for engineering-related 
technology, and one for healthcare. Board 
members use their networks to find the right 
people to shed light on the use of potential 
new products and to consider both internal and 
external market analyses. This step is ongoing 
and feeds into many others, including IP. As the 
application changes, so—potentially—does the 
IP required to make it work.
 Once the IP and market have been thought 
through, the next stage is to help start up a 
company. This is straightforward, but leads to 
the step that is the single thing that inventors 
mention most when praising Innovations: 
Helping to identify and recruit the right people 
to run the new ventures. 
 According to Michael Damzen, the professor of 
Experimental Laser Physics at Imperial who gives 
his name to Midaz lasers, “They played a vital role 

Midaz Laser
Midaz (founded in 2006 
with assistance from 
Imperial Innovations) 
claims to be the world’s 
only supplier of diode-
pumped solid state 
(DPSS) lasers with mega-
hertz pulse rates. Based 
on the bounce amplifier 
geometry concept devel-
oped at Imperial College 
London’s photonics 
group, the high-power (up 
to 25W) lasers are being 
pitched for applications in 
micromachining, particu-
larly to improve quality 
and throughput.

The DPSS lasers have the 
advantage, unlike con-
ventional DPSS lasers, 
of good thermal control. 
Also, the Midaz devices 
can provide a peak 
power up to two orders 
of magnitude higher than 
fiber-based competitors. 
Applications include 
silicon wafer processing 
and solar cells.

Imperial Innovations’ process for turning ideas into successful companies

t Continued from page 9 
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in the formation of the company, helping with the 
logistic and legal side but most importantly they 
introduced key individuals who now form Midaz’s 
strong management team.” 
 Keith Barnham is an emeritus professor in the 
Department of Physics and co-founder and CTO 
of QuantaSol, a company that boasts the most 
energy-efficient solar-cell to date. He says that 
Innovations’ most valuable contribution to his 
company was “finding QuantaSol an excellent 
CEO.”
 Eric Yeatman, a professor in the Electrical 
and Electronic Engineering Department and 
co-founder of Microsaic Systems, echoes this 
sentiment. “Our Innovations-appointed director, 
Peter Selway, has been with us from the beginning 
and has been a great asset to the board and the 
company. Innovations also put us in touch with 
various professional advisers, and our long-
standing lawyer came through this route.” 
 Yeatman also cites incubation as another 
important step in the Innovations process. 
Imperial’s onsite incubator provides office and 
laboratory space for early stage companies: It 
has 12 laboratories and 22 offices totalling 2400 

square feet. According to Yeatman, “The facility 
has been very valuable to us, as have opportunities 
to meet other early stage technology companies 
to share ideas and experiences.”

Financial Support
 And finally, of course, investment is critical. 
 Keven Arthur, the CEO of QuantaSol, says 
“Imperial Innovations has been supportive in 
many ways and plays an active role on our board 
of directors. But, if I had to pick one thing, it 
would be their financial support from their own 
investment fund and excellent connections to 
other investors.”
 Arthur says Imperial Innovations provided pre-
seed investment, “along with an angel investor 
that they introduced to us, then significant 
seed investment and follow-on …. This ability 
to quickly provide finance right from the very 
early days is crucial to technology startups like 
QuantaSol, and the credibility that Innovations 
delivers is immensely helpful when you are trying 
to attract other investors.” n

Microsaic  
Ionchip
Microsaic Systems 
(founded in 2001 with 
help from Imperial 
Innovations) has developed 
a micromachined mass-
spectrometer device 
called an Ionchip that 
can currently be bought 
as part of two systems, 
both of which are tiny 
compared to conventional 
mass spectrometers. One 
is essentially a computer 
peripheral. The Ionchips 
are plug-and-play modules 
that can be replaced 
immediately on failure.

The systems can be used 
as chemical sensors for 
security applications, in 
drug research, and for 
process analysis.
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Lasers have found uses in 
industry, communications, 
entertainment, medicine,  
holography, and other fields. 

By Jeff Hecht

 Theodore Maiman listed five major areas 
where he expected lasers to be used when he 
reported demonstrating the first laser at a July 
7, 1960 press conference organized by Hughes 
Research Laboratories. As we approach the 50th 
anniversary of the laser, his picks seem prophetic:
• Amplifying light
• Probing the nature of matter
• Communicating in space
• Increasing the number of communications 

channels
• Concentrating light for applications in 

chemistry, industry, and medicine
 The common thread behind his choices was 
the laser’s ability to generate coherent light. 
Previously coherence had been limited to the 
radio spectrum, where it was important for radar 
and communications.
 At the press conference, Maiman said that 
coherence at the much higher frequencies in the 
optical spectrum could vastly increase the number 
of communication channels and greatly enhance 
radar resolution and range.

SPIE Professional     April 200912
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 The Air Force quickly gave Hughes a contract 
for Maiman to build bigger and better lasers for 
optical radars. That launched the development 
of laser rangefinders, which fire a laser pulse at 
an enemy target, measure its distance by timing 
how long the pulse takes to return. The next 
step in military lasers was development of target 
designators, which mark targets with laser signals 
coded for recognition by smart bombs.
 Laser rangefinders and designators remain in 
modern military arsenals, although eye-safe lasers 
have replaced ruby to protect the vision of soldiers 
in training exercises, and remotely controlled 
robotic aircraft have begun wielding the latest 
designators. 
 Newer instruments based on laser radars are 
widely used to measure atmospheric properties. 
A recent National Research Council report 
recommended deploying laser radars at some 400 
sites around the United States to pinpoint the 
boundary between air circulation near the surface 
and at higher elevations, data vital for weather 
forecasts but hard to obtain otherwise.

Changing Communications
 Laser signals have become the backbone of 
the global telecommunications network, but 
the systems transmitting the light differ greatly 
from the 1960 vision of beams through the air. 
Months after Maiman’s announcement, Bell Labs 
scientists hauled their own ruby laser to the top of 
a radar tower in Murray Hill, NJ, and fired pulses 
toward another Bell tower on their line of sight 
in Crawford Hill, 25 miles away. The Bell team 
needed solar filters and sensitive detectors, but 
they did spot the red pulses.

 After transmission in open air proved 
problematic, Bell turned to confocal optical 
waveguides, hollow pipes with regularly spaced 
heaters that made air act as a lens to focus the 
light along the tube. It was a logical step from the 
hollow waveguides Bell had developed for long-
distance transmission of millimeter waves. But 
both technologies proved to be pipe dreams.
 Two landmark 1970 demonstrations changed 
the course of laser communications.
 Scientists at the Ioffe Physics Institute in what 
is now St. Petersburg (Russia) and at Bell Labs 
independently demonstrated continuous emission 
from semiconductor lasers at room temperature. 
The Corning Glass Works followed with the first 
low-loss optical fibers. Corning’s first fibers were 
too fragile for telecommunications, but within 
two years Corning had made more durable and 
even clearer fibers. A series of fiber-optic field 
trials blew away the waveguides, clearing the 
future for fiber.
 Optical communication boomed in the 
1980s, as MCI, AT&T, and Sprint laid fiber-
optic backbones for their telephone networks 
across America. Fiber transmission soared from 
45 megabits per second in the first commercial 
systems to 2.5 gigabits per second—a staggering 
32,000 simultaneous conversations—by the early 
1990s. In 1988, AT&T, with partners in Britain 
and France, laid TAT-8, the first fiber-optic cable 
to cross the Atlantic.
 Yet even as TAT-8’s crystal-clear signals were 
changing the course of global communications, 
David Payne at the University of Southampton 
and Emmanuel Desurvire at Bell Labs were 

Continued on page 14  

Do you or your company 
have an early laser?  
A story about the early 
pioneers to share? Or 
other artifacts from the 
invention and develop-
ment of this technolog-
ical achievement?

Share them with 
SPIE. Write to 
spieprofessional@spie 
.org.
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developing the all-optical amplifiers that would 
make it obsolete.
 To cross the ocean, TAT-8 needed repeaters 
about every 65 kilometers that converted the 
attenuated optical signal to electronic form, 
amplified it, then converted it back to light. But 
the new erbium-doped fiber amplifiers directly 
amplified the weak optical signals, avoiding the 
need for complex electronic repeaters. Better 
yet, erbium amplifiers can simultaneously boost 
the strengths of separate signals across a range of 
wavelengths, allowing each fiber to carry signals 
at many different wavelengths.
 Today, wavelength-division multiplexing is 
standard in the global telecommunication system 
that carries the Internet as well as telephone 
traffic.

Space Communications
 The space race was hot in 1960, so it was 
natural for Maiman to mention lasers for space 
communications. Indeed, NASA astronauts 
tested laser transmission from the ground to 
Gemini capsules in the mid-1960s. But the 
high directivity of the laser beam that initially 
seemed so attractive to span long distances in 
space wound up making it hard to point the beam 
reliably at the receiver.
 NASA and the U.S. Air Force struggled for 
long years with the problems, but the past decade 
has seen a series of successful demonstrations. 
 Lasers have sent signals between satellites and 
between the Earth and the Messenger mission 
to Mercury when it was 24 million kilometers 
away. NASA even planned a 1- to 30-megabit 
per second laser link to Mars until a 2005 
budget crunch forced cancellation of the Mars 
Telecommunications Orbiter.

Looking for a Problem
 Soon after Maiman demonstrated the laser, his 
assistant Irnee D’Haenens joked that the laser was 
“a solution looking for a problem.” Since then, 
lasers have found many unexpected problems 
to solve.
 One example is holography. Nobel laureate 
Dennis Gabor proposed the idea of recording the 
phase of light waves as well as their amplitude in 
1948 as a way to improve electron microscope 
imaging. 
 He and a small group of others spent several 
years afterwards trying to develop the idea, but 
they made only limited progress, and by the late 
1950s little work was being done in the field. 
 Emmett Leith independently came upon the 
same concepts in the mid-1950s while developing 
synthetic-aperture radar in a classified project 

at the University of Michigan’s Willow Run 
Laboratory. He made a crucial advance by devising 
a configuration that avoided the superposition of 
a pair of images that had limited Gabor’s early 
holograms to small flat objects. 
 When Leith tried to extend his work to three 
dimensions, he turned to a helium-neon laser for 
its long coherence length, and he stunned the 
optical community with fully three-dimensional 
reconstructions.

Medical Applications
 Although Maiman had predicted laser beams 
might be used for medical treatment, no one had 
anticipated the wide variety of laser treatments 
that would be developed. Charles Townes, who 
described laser theory with Arthur Schawlow in 
a pioneering 1958 paper, initially expected only 
limited applications. But he was soon pleasantly 
surprised by developments in eye treatment.
 “It’s very rewarding to know that my friends’ 
eyes have been saved by lasers,” he recalled in 
the 1980s.
 The first successful laser techniques saved vision 
by reattaching retinas and destroying abnormal 
blood vessels that caused diabetic retinopathy. 
Today the best-known laser eye surgery uses an 
excimer laser to reshape the cornea to correct how 
the eye focuses light. 
 Lasers also perform cosmetic treatments, 
ironing out wrinkles and removing unwanted hair. 
But some medical applications have not lived up 
to initial hopes, such as using laser beams to clean 
out clogged arteries.
 The most fascinating surprises have come on 
the research frontier. Developments including 
femtosecond spectroscopy, laser trapping and 
cooling of atoms, production of Bose-Einstein 
condensates (sometimes called “atom lasers”), 
and femtosecond frequency combs have earned 
Nobel Prizes.
 The high intensities of laser beams opened 
the door to nonlinear optics. Lasers can generate 
pulses lasting less than a femtosecond, produce 
pulses with peak energy of petawatts, and 
accelerate charged particles.
 Space scientists have even proposed using lasers 
to gently nudge asteroids away from potentially 
dangerous orbits that might hit the Earth.
 The first half-century of lasers has taken us a 
long way, and we can look forward to much more 
in the next half-century. n

–Jeff Hecht is a science and 
technology writer and author of 
“Laser Pioneers” and “Beam.”

Notable  
Prizes 
for Lasers
1964: American Charles 
Townes shared the Nobel 
Prize in Physics with Rus-
sian scientists Nicolay 
Basov and Aleksandr 
Prokhorov for the 1958 
invention of the maser. 

1981: Americans Nicolaas 
Bloembergen and Arthur 
Schawlow shared the 
Physics Prize for develop-
ment of laser spectroscopy.

1997: French scientist 
Claude Cohen-Tannoudji 
shared the Physics Prize 
with Americans Stephen 
Chu and William Phillips for 
development of methods 
to cool and trap atoms with 
laser light.

1999: Ahmed Zewail of 
CalTech won the Chemistry 
Prize for showing that it is 
possible with rapid laser 
technique to see how 
atoms in a molecule move 
during a chemical reaction.

2000: Russian Zhores 
Alferov and American 
Herbert Kroemer shared 
half the Physics Prize for 
developing semiconductor 
heterostructures used 
in high-speed and opto-
electronics and permit-
ting room-temperature, 
continuous-wave semicon-
ductor diode lasers.

2001: Americans Eric 
Cornell, Wolfgang Ketterle, 
and Carl E. Wieman shared 
the Physics Prize for the 
achievement of Bose-
Einstein condensation in 
dilute gases of alkali atoms, 
and for early fundamental 
studies of the properties of 
the condensates.

2005: Germany’s Theodor 
Hansch shared the Physics 
Prize with American John 
Hall for development of 
laser-based precision 
spectroscopy, including 
the optical frequency comb 
technique.
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Remote Sensing
An RIT research lab is advancing methods and technologies 
involved in remote sensing and hyperspectral imaging.

By William Dube

 Technologies involved in remote sensing have 
become increasingly important in applications as 
diverse as medical diagnostics, homeland security, 
agriculture, human rights monitoring, satellite 
deployment, disaster management, and Google 
Earth. 
 Through its state-of-the-art research labs and 
partnerships with the world’s foremost imaging 
companies and institutions, the Digital Imaging 
and Remote Sensing Laboratory (DIRS) at 
Rochester Institute of Technology plays a major 
role in advancing this imaging science.
 The lab, housed in 
the Chester F. Carlson 
Center, collaborates 
with faculty and staff 
th roughout  RIT ’s 
eight colleges while 
also partnering with 
the National Science Foundation, Los Alamos 
National Laboratory, and Boeing Corp. on more 
than two dozen separate research projects. Results 
from these efforts have appeared in a host of 
journals and have been presented at international 
conferences hosted by SPIE and others. 
 One recent collaboration involved SENSIAC, 
the Military Sensing Information Analysis Center, 
to improve the rapid collection and processing of 
imagery using a multiband sensor. 
 “DIRS researchers were able to quickly collect 
the imagery, adjust its apparent resolution as 
needed, and segment the image for further 
processing and analysis,” says David Shumaker, 
SENSIAC’s director. “This type of rapid and 
innovative execution is very rare in the remote 
sensing field and showcases the lab’s tremendous 
expertise and capabilities.” 
 Remote sensing research activities currently 
being conducted at DIRS focus on both active 
and passive sensing techniques to develop new 
equipment, software, and processes. Three main 
areas are:
• Measurements and phenomenology
• Image analysis algorithm development
• Systems modeling and simulation

Phenomenology Research
 DIRS’s phenomenology research has included 

the development of a host of sensor system 
packages covering the visible and infrared regions 
of the electromagnetic spectrum. These devices 
have been implemented with algorithm-based 
software packages to enhance image capture, 
quality, and spectral range, allowing scientists and 
operators to obtain and analyze images in ways 
that have not previously been possible. 
 For example, DIRS developed the Modular 
Imaging Spectrometer Instrument (MISI) for 
use in hyperspectral imaging, which captures 
images beyond the sensitivity of the human 

visual system. The 
technique allows for 
image capture in up to 
200 single wavelength 
bands or colors and 
p r o v i d e s  g r e a t l y 
enhanced imaging 

accuracy, including the ability to better discern 
subtle material properties and differences between 
surface features. 
 DIRS projects have included a collaboration 
with NASA and Eastman Kodak to more 
accurately assess water quality utilizing orbiting 
satellites. DIRS researchers have worked to 
implement hyperspectral imaging in the related 
field of earth observation, using satellites to more 
properly monitor global anomalies such as climate 
change. 

Algorithm Development
 DIRS Laboratory Director and SPIE member 
David Messinger and Bill Basener, associate 
professor in the School of Mathematical Sciences 
at RIT, are combining the DIRS phenomenology 
and algorithm development research to improve 
hyperspectral imaging quality and increase areas 
of application. Here, mathematical models and 
algorithms are developed and implemented using 
imaging devices to locate areas where previously 
unknown human activity is taking place, as 
opposed to zeroing in on a specific object, such 
as a tank or a truck. 
 The DIRS team believes the process can 
be used to identify activity where it was not 
previously known to exist, which would then cue a 
higher resolution sensor to collect more data. The 

Lab at RIT
The Digital Imaging 
and Remote Sensing 
Laboratory at RIT was 
founded in the 1980s, 
thanks to the efforts of 
John Schott, who now 
serves as Frederick 
and Anna B. Wiedman 
Professor of Imaging 
Science. A leading in-
ternational expert in the 
field, Schott has written 
numerous journal articles 
and books on remote 
sensing, including 
Remote Sensing: The 
Image Chain Approach, 
2nd Edition.

“DIRS originally grew out 
of my own interests in 
remote sensing and the 
desire to more actively 
involve my students 
in hands-on research 
projects,” notes Schott. 
“RIT’s well-known exper-
tise in imaging science 
and its strong relation-
ships with a host of na-
tional and international 
imaging leaders made 
it a perfect fit for this 
type of applied research 
center.” 

DIRS students and 
researchers account for 
more than $2 million in 
annual funding at RIT. 

The Chester F. Carlson Center 

at RIT is named after the long-

time Rochester resident and 

inventor of xerography.



17April 2009     SPIE Professional    

technology could greatly increase the efficiency 
of satellite detection devices and have a major 
impact on the global war on terror.
 Messinger’s team was recently awarded a grant 
from the U.S. Department of Defense to test 
the technology and ultimately transition the 
capability to the government for further testing 
and evaluation. 
 “Hyperspectral imaging often requires 
incredibly complex data computations, which 
reduce the robustness of the system and its ability 
to pinpoint specific targets,” says Messinger. “The 
approach being developed here at RIT will utilize 
the best aspects of the technique in consort 

with advanced mathematical methods to greatly 
enhance the overall quality of imagery-based 
detection systems.” 
 Messinger is scheduled to present four papers 
at SPIE Defense, Security, and Sensing in April 
and will discuss some of the results of this research 
project.

Systems Modeling and Simulation 
 Similarly, DIRS researchers are making major 
advancements in the area of modeling and 
simulation, enhancing their use for sensor and 
algorithm performance evaluation techniques, 
which seek to increase the quality of sensor and 

Hyperspectral imaging 
provides greatly enhanced 
imaging accuracy beyond 
that of normal human vi-
sion. On David Messinger’s 
left screen is an image 
taken from a hyperspectral 
image cube of Cooke City, 
Montana. Vehicles were 
placed in the town to see 
if they could be located 
in the image. Hyperspec-
tral imaging also helps in 
discerning subtle material 
properties and differences 
between surface features. 
The image on the right 
screen is a colorized single 
band of the Cooke City hy-
perspectral cube highlight-
ing the different materials 
in the scene.

Hyperspectral 
Imaging
Researchers at RIT are 
working to implement 
hyperspectral imaging to 
monitor climate change 
and for defense and  
security applications. 

The images above show 
two sample views from 
their testing in Montana.

Continued on page 18  

Photos courtesy of John Myers Photography.
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image production while also enhancing training in 
the field. The lab has developed a state-of-the-art 
simulation tool, the Digital Imaging and Remote 
Sensing Image Generation model, or DIRSIG, to 
assist in assessing sensing performance. 
 John Kerekes, associate professor of imaging 
science, is utilizing DIRSIG in partnership with 
ITT’s Space Systems Division to analyze the 
quality of hyperspectral images. The work utilizes 
simulated images produced by DIRSIG and 
compares the quality predictions developed by the 
Forecasting and Analysis of Spectroradiometric 
System Performance (FASSP) spectral imaging 
model to the product produced by human analysts 
assessing the same image. 
 The process will enhance the performance 
of quality prediction modeling and assist in 
improving training of human image analysts. 
The work also is part of Kerekes’ larger effort to 
utilize DIRSIG to improve the overall quality of 
hyperspectral imaging systems. 
 “This research is designed to provide additional 
data for enhancing the success of imaging 
systems from both an equipment and an operator 
perspective,” adds Kerekes. “It also augments 
DIRS’s phenomenology efforts in hyperspectral 
imaging and will ultimately increase the uses of 
the technology in a host of applications.”  n

–William Dube is a senior news specialist with RIT’s 
University News Services. This article was excerpted 
and edited from Research at RIT, a Rochester 
Institute of Technology Research Report, Spring/
Summer 2008. 

WASP Is Multispectral
Mapping System
RIT, under the Integrated Sensing Systems 
Initiative sponsored by NASA, has devel-
oped an airborne multispectral mapping 
system called WASP, Wildfire Airborne 
Sensor Platform.

Covering multiple spectral bands in the vis-
ible and infrared, WASP provides real-time 
day-night mapping capability with high 
spatial resolution.

RIT has flown the instrument over wildfires 
in Montana and Idaho for the U.S. Forest 
Service, provided near real-time geo-
referenced imagery in support of a nuclear 
power plant disaster drill for the Monroe 
County Office of Emergency Preparedness, 
and delivered a near real-time flood plain 
map to a major utility company.

A hyperspectral image of 
the metropolitan Roches-
ter area collected by the 
Hyperion sensor on board 
the NASA Earth Observ-
ing-1 satellite. The image 
demonstrates the concept 
of a spectral image “cube.” 
Two spatial dimensions 
show the usual spatial 
content in the scene while 
the third “depth” dimen-
sion of the cube shows the 
spectral (or color) informa-
tion in each pixel.

t Continued from page 17 

Hyperspectral images 
(shown notionally being 
collected from an air-
craft) provide a unique 
way to characterize 
and identify materials 
on the ground.
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Satellites Sleuth
For Climate Change
 Despite the February launch failure of the Orbiting Carbon 
Observatory (OCO), NASA and other international space 
agencies continue to advance remote sensing technologies 
to help answer questions about the impact of human 
activities—particularly the release of carbon dioxide into the 
atmosphere—on climate change. 
 The Japan Aerospace Exploration Agency (JAXA), like 
NASA, the Indian Space Research Organization, the European 
Space Agency, and other organizations, has an active earth 
observation program to solve global environmental problems 
with international partners. 
 JAXA launched 
the world’s first 
satellite to measure 
the density of CO2 
in the atmosphere 
in January. The 
Greenhouse Gases 
Observing Satellite 
(GOSAT) called 
I B U K I  h a s  a 
Fourier Transform 
Spectrometer and a 
Cloud and Aerosol Imager aboard and is expected to be fully 
operational later this year. As was expected with OCO before 
its disappointing failure, measurements from GOSAT will help 
scientists improve climate models and better understand where 
CO2 comes from and where it goes.
 The ESA’s contribution to the global effort to observe 
and understand the Earth’s climate includes the European 
Remote Sensing (ERS) satellite and Envisat, the largest Earth 
observation spacecraft ever built. These satellites watch for 
symptoms of climate change in ice cover, sea level, and sea-
surface temperatures and have been called upon to monitor 
natural disasters in remote parts of the world. 
 In December, ESA released to the public a global land cover 
map 10 times sharper than any previous global satellite map. The 
map was generated from 19 months of data between December 
2004 and June 2006 from Envisat’s 
Medium Resolution Imaging 
Spectrometer instrument working 
in full resolution mode to provide a 
spatial resolution of 300 m.
 Another international player 
is the Instrument Technology 
Research Center in Taiwan, which 
has developed the Panoramic 
Observation System (POS), a 
Vegetation and Change Detection 
imager (VCDi), a microspectrometer 
for YamSat, and other instruments 
i n  i t s  R e m o t e  S e n s i n g 
Laboratory.  n
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ITRC’s POS is a ground-
based remote-sensing 
instrument with a 
Maksutov-Cassegrain 
telescope.
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Technologies  
for a better future
The Global Change Research Program (GCRP) 
is one of several multi-nation collaborations 
using remote sensing satellites to answer 
questions about climate change.

Partners in industry and academia from across 
the globe have designed instruments and 
spacecraft to make a large-scale examination 
from space of the relationship between air 
quality and climate change.

Pictured here is the Earth Observing System 
Afternoon Constellation, or A-Train, a series of 
remote sensing satellites that cross the equator 
shortly after noon every day to study water, 
aerosols, gases, and clouds in the atmosphere. 
Five of the six are operational so far, using cloud 
profiling radar, lidar, a tropospheric emission 
spectrometer, and other optical instruments. 

For free, full-size posters depicting optics in 
remote sensing, health care, metamaterials, 
nanotechnology, and other fields, visit spie.
org/posters.

www.spie.org
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Technologies  
for a better future
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OCO, the Orbiting 
Carbon Observatory, 
which failed to reach 
orbit shortly after its  
24 February 2009 
launch and landed in 
the ocean off Antarc-
tica, was to have made 
space-based measure-
ments of atmospheric 
carbon dioxide with 
three high-resolution 
grating spectrometers.

Aqua carries an imaging 
spectroradiometer (MODIS), 
a radiometer for measuring 
the Earth’s radiation budget 
(CERES), a microwave scan-
ning radiometer (AMSR-E) 
and various infrared and 
microwave sounders to 
establish temperature and 
humidity profiles of the 
atmosphere.

CloudSat’s Cloud Profiling Radar 
(CPR) allows for the most detailed 
study of how clouds regulate 
Earth’s climate.

Calipso’s observations from space-
borne lidar, combined with passive 
imagery, will lead to improved 
understanding of the role aerosols 
and clouds play in regulating the 
climate.

Parasol’s POLDER 
widefield radiometer 
measures the directional 
characteristics and 
polarization of light 
reflected by the Earth and 
atmosphere to further 
our understanding of the 
properties of clouds and 
aerosols.

Aura studies atmospheric 
chemistry, focusing on 
the distribution of key 
atmospheric pollutants 
and gases and how they 
change over time. Payload 
includes: High Resolution 
Dynamics Limb Sounder 
(HIRDLS), Microwave Limb 
Sounder (MLS), Ozone 
Monitoring Instrument 
(OMI), Tropospheric 
Emission Spectrometer 
(TES).
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SPIE Elevates 59 to Fellow
 SPIE’s 59 new Fellows include the first Danish, Belarusian, 
and African Society members to be so honored for their 
significant and technical contributions in the multidisciplinary 
fields of optics, photonics, and imaging.
 Jesper Glückstad is SPIE’s first Fellow from Denmark, and 
Sergey Maksimenko is the first SPIE Fellow from Belarus. Zohra 
Ben Lakhdar of Tunisia and Paul Buah-Bassuah of Ghana are 
the first representing Africa.
 Fellows are SPIE members honored for their technical 
achievement, for their service to the general optics community, 

and to SPIE in particular. They are 
recognized at SPIE meetings of their choice 
throughout the year. 
 “The annual recognition of Fellows 
provides an opportunity for us to acknowledge 
outstanding members for their service,” says 
SPIE President María Yzuel.
 For more information, including a Fellows nomination form 
and criteria see spie.org/fellows.

Roger Appleby
QinetiQ Ltd, UK, for specific achievements 
in millimeter-wave imaging

Francesco Baldini
Istituto di Fisica Applicata Nello Carrara, 
Italy, for specific achievements in biological 
and chemical sensing

Zohra Ben Lakhdar
University El Manaur, Tunisia, for specific 
achievements in applied atomic and 
molecular spectroscopy

Steve Boppart
University of Illinois at Urbana-Champaign, 
USA, for  specif ic  achievements in 
biophotonics and biomedical optics

Julian Bristow
Honeywell Automation and Control 
Solutions, USA, for specific achievements 
in optoelectronics, optical interconnects and 
optical sensors

Paul Buah-Bassuah
University of Cape Coast, Ghana, for specific 
achievements in optical instrumentation 
and the advancement of optical sciences 
in Africa

David Cardimona
Air Force Research Lab, USA, for specific 
achievements in nonlinear and quantum 
optics

John Carrano
Carrano Consulting, USA, for specific 
achievements in micro-electro-mechanical 
systems

Franco Cerrina
University of Wisconsin, Madison, USA, for 
specific achievements in microarrays, EUV 
and x-ray lithography

Shaochen Chen
University of Texas at Austin, USA, for 
specific achievements in laser materials 
processing at nanoscale

Zhongping Chen
University of California, Irvine, USA, 
for specific achievements in biomedical 
photonics and optical coherence

Koen Clays
Katholieke Universiteit Leuven, Belgium, 
for specific achievements in hyper-Rayleigh 
scattering (HRS)
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Ralph Dammel
AZ Electronic Materials USA Corp, USA, 
for specific achievements in photoresist 
materials and processes

Kishan Dholakia
University of St. Andrews, UK, for specific 
achievements in optical manipulation and 
biophotonics

Thomas Dickinson
Washington State University, USA, for 
specific achievements in laser interaction 
with materials

Mostafa El-Sayed
Georgia Institute of Technology, USA, 
for specific achievements in solid-state 
spectroscopy and biophotonics

Charles Falco
University of Arizona, USA, for specific 
achievements in X-ray optics, optics and 
art history

Lee Feinberg
NASA Goddard Space Flight Center, USA, 
for specific achievements in large space optics 
and optical technology

Ian Ferguson
Georgia Institute of Technology, USA, for 
specific achievements in III-V materials and 
optoelectronic devices for solid state lighting, 
detectors, and solar cell applications

Joseph Geary
University of Alabama in Huntsville, 
USA, for specific achievements in optical 
engineering

Jesper Glückstad
Danmarks Tekniske Universitet, Denmark, 
for specific achievements in coherent optical 
control

Thomas Glynn
National University of Ireland Galway, 
Ireland, for specific achievements in laser 
materials processing

Brian Grenon
Grenon Consulting Inc., USA, for specific 
achievements in photomask advancement 
and development

Ruyan Guo
University of Texas at San Antonio, USA, 
for specific achievements in advanced optical 
materials

Sailing He
Zhejiang University, China, for specific 
achievements in micro- and nanophotonics

Glenn Healey
University of California, Irvine, USA, for 
specific achievements in multispectral and 
hyperspectral imaging

Ray Johnson
Lockheed Martin Corp., USA and SPIE 
Board of Directors, for specific achievements 
in optical defense technologies

Norbert Kaiser
Fraunhofer-Institut für Angewandte Optik 
und Feinmechanik, Germany, for specific 
achievements in optical coatings
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2008 SPIE Fellows
Aggelos Katsaggelos
Northwestern University,  USA, for 
specific achievements in image and video 
processing

Bruno LaFontaine
Advanced Micro Devices Inc., USA, for 
specific achievements in EUV and optical 
lithography

Keith Lewis
Sciovis Ltd., UK, for specific achievements in 
thin film optics for high power lasers

Lars Liebmann
IBM Microelectronics Div., USA, for specific 
achievements in VLSI Microelectronics

Sergey Maksimenko
Belarusian State University, Belarus, 
for specific achievements in carbon 
nanoelectromagnetics 

Claire Max
University of California Santa Cruz, USA, 
for specific achievements in astronomical 
and physical optics

Martin McCall
Imperial College London, UK, for specific 
achievements in complex structure optics

Alexis Mendez
MCH Engineering LLC, USA, for specific 
achievements in optical fibers and fiber 
sensors

John Merritt
Merritt Group, USA, for specific achievements 
in stereoscopic displays and applications

María Millán García-Varela
Universitat Politècnica de Catalunya, 
Spain, for specific achievements in image 
processing, optical pattern recognition, and 
optical applications to textile inspection

Risto Myllylä
University of Oulu, Finland, for specific 
achievements in laser pulse range finding 
and optical coherence tomography

Rajesh Naik
Air Force Research Lab, USA, for specific 
achievements in biophotonics

Kazuhiko Oka
Hokkaido University, Japan, for specific 
achievements in polarimetry and optical 
engineering

Boon Ooi
Lehigh University, USA, for specific 
achievements in semiconductor photonic 
integration

Jacobus (Jim) Oschmann
Ball Aerospace & Technologies Corp., USA, 
for specific achievements in astronomical 
telescope design and lasers

Andreas Ostendorf
Ruhr-Universität Bochum, Germany, for 
specific achievements in laser materials 
processing and nanotechnology
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Selim Shahriar
Northwestern University, USA, for specific 
achievements in static and dynamic volume 
holography

Stanley Pau
University of Arizona, USA, for specific 
achievements in micro-optics and MEMS/
NEMS

Jeffery Puschell
Raytheon Space & Airborne Systems, USA, 
for specific achievements in satellite optical 
remote sensing technology, laser-based 
systems, observational astrophysics

Henri Rajbenbach
European Commission Joint Research 
Center, Belgium, for specific achievements 
in optics in computing

Bernice Rogowitz
IBM Thomas J Watson Research Center, 
USA, for specific achievements in human 
vision/electronic imaging

Osami Sasaki
Niigata University, Japan, for specific 
achievements in laser interferometry

Azad Siahmakoun
Rose-Hulman Institute of Technology, USA, 
for specific achievements in optical signal 
processing devices and systems

Franky So
University of Florida, USA, for specific 
achievements in OLED technology

Larry Stotts
Defense Advanced Research Projects Agency, 
USA, for specific achievements in free space 
laser communications and systems

John Sturtevant
Mentor Graphics Corp., USA, for specific 
achievements in photolithography

Gary Sullivan
Microsoft  Corp.,  USA, for specif ic 
achievements in video and image compression 
technologies

Chi-Kuang Sun
National Taiwan University, Taiwan, 
for specific achievements in nonlinear 
microscopy and nano-ultrasonics

Alfred Vogel
University of Lübeck, Germany, for specific 
achievements in experimental and theoretical 
biophysics of linear and nonlinear pulsed 
laser interactions in living tissue, laser pulse 
applications for biophotonics and medicine, 
and laser bioeffects research

David Titterton
Defence Science and Technology Lab, UK, 
for specific achievements in high-power 
lasers

Shoji Tominaga
Chiba University, Japan, for specific 
achievements in electronic imaging
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Science Investment:  
New Focus in U.S. Congress

Holt and SPIE Fellow James Harrington discuss 
support for science, technology, and engineering 
at the 2008 Congressional Visits Day.

 U.S. Rep. Rush Holt (D-NJ) hosted a round-
table conference in December in which political, 
academic, and business leaders discussed the 
urgent need to increase America’s investment in 
physical science research.
 “House Speaker Nancy Pelosi summarized the 
discussion by noting that the way to move our 
nation forward was ‘through science, science, 
science, and science,’” said Robert Saunders, this 
year’s Arthur H. Guenther Congressional Fellow, 
who helped Holt plan the event. 
 Saunders has been working in Holt’s office 
as part of the fellowship program sponsored 
by SPIE and the Optical Society of America 
that enhances the optic community’s ability to 
effectively communicate with Congress about 
science policy issues.
 “I was pleased to see first-hand that our nation’s 
leaders are interested in scientific investment and 
look forward to seeing this translated into action,” 
Saunders added.

 Holt, one of only about a dozen 
scientists and engineers in the U.S. 
Congress, has a PhD from New York 
University and is a former assistant 
director of the Princeton Plasma 
Physics Laboratory.

SPIE Leaders in D.C.
 Holt is a strong supporter of federal 
funding for science, engineering and 
technology research. He will be one 
of several legislators who will meet 
with members of scientific societies—
including SPIE—at the annual 

Science-Engineering-Technology Congressional 
Visits Day 28-29 April in Washington, DC.
 The annual event brings together scientists, 
engineers, researchers, educators, and technology 
executives to explain first-hand to senators 
and Congressional representatives how policy 
influences development priorities, talent 
development, and investment choices.
 Congressional Visits Day also provides SPIE 
members an opportunity to generate support 
for the policies that will drive the future growth 
and long-term success of optics and photonics. 
To participate with SPIE, contact allisonr@spie.
org.
 More information on the Congressional Visits 
Day at www.setcvd.org.
 To get more involved with SPIE on public 
policy issues in the science community, go to spie.
org/contactcongress.

Membership Has Its Benefits
 SPIE’s Membership Committee, chaired by Richard Youngworth of Light Capture 
Inc., strives to keep SPIE membership relevant and meet the special needs of members. 
In addition to offering complimentary membership renewals for unemployed SPIE 
members (See page 28.), the committee created the Early Career Professional and 
Lifetime Membership options in the last year as well as the Senior Member recognition 
program. 
 SPIE’s monthly E-News to members lists the top downloads from the SPIE Digital 
Library and the SPIE Newsroom. This valuable list now includes a detailed breakdown 
of the most-frequently read articles from SPIE journals and the most-read papers from 
SPIE conferences. 
 In addition, SPIE members receive access to a free paper from the SPIE Digital Library 
with each edition of the E-News.
 Have a question or suggestion about SPIE membership? E-mail membership@spie.
org. For more information about the benefits of SPIE membership, go to spie.org/
membership. 

Zohra Ben Lakhdar, director 
of the Laboratory of Atomic-
Molecular Spectroscopy and 
Applications at the Univer-
sity of Tunis, right, receives 
congratulations on her elec-
tion as a SPIE Fellow from 
Katepalli Sreenivasan at the 
Winter College on Optics in 
Environmental Science in 
Italy last February. The Inter-
national Centre for Theo-
retical Physics sponsors 
the Winter College, which 
exposes young scientists 
from developing countries 
to recent achievements in 
optical science. SPIE is a 
major supporter.
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Members Brightening Our World
 University of Washington researchers, including Eric Seibel 
and Qin Miao, have helped develop a new microscope that 
visualizes cells in 3D, a technique that could be a big step 
forward in cancer detection. Seibel, an SPIE member, and Miao 
worked with others collaborating with VisionGate, a privately 
held company that holds the patent on the technology. 
 The technique involves rotating a cell under the microscope 
lens and taking hundreds of pictures per rotation, and then 
digitally combining them to form a single 3-D image. 
 The 3-D visualizations could lead to big advances in early 
cancer detection, since clinicians today identify cancerous 
cells by using 2-D pictures to assess the cells’ shape and size, 
researchers said.
 Members of our photonics community are making the world 
a safer, healthier, and cleaner place every day. 
 Help spread the word about how optics and photonics 
advancements are benefiting humanity. Tell us what you 
and your colleagues are working on. Send your news to 
spieprofessional@spie.org.
 Ten SPIE members and Fellows have been elected fellows 
of the American Physical Society. They are Nader Engheta, 
University of Pennsylvania; Shanhui Fan, Stanford University; 
George Kyrala, Los Alamos National Lab; Seth Marder, 
Georgia Institute of Technology; Carmen 
Menoni, Colorado State University; Fan 
Ren, University of Florida; James Ryan, 
University of New Hampshire; Gennady 
Shvets, University of Texas, Austin; Sunney 
Xie, Harvard University; and Xiang Zhang, 
University of California, Berkeley.
 SPIE Fellow Morley M. Blouke, a Ball 
Aerospace consultant who has played a key 
role in the evolution of scientific image 
sensors and CCD technology, received 
the 2009 Electronic Imaging Scientist of 
the Year award at IS&T/SPIE Electronic 
Imaging.
 Maya Gupta of the University of 
Washington and Brian Lail of the Florida 
Institute of Technology were among 67 
scientists honored with 2007 Presidential 
Early Career Awards for Scientists and 
Engineers in Washington, DC.
 SPIE Fellow Larry Hornbeck of Texas 
Instruments was inducted into the U.S. 
National Inventors Hall of Fame for 2009. 
Hornbeck is the inventor of the digital 
micromirror device used to create images 
in cell phones, movie projectors and other 
applications. 
 SPIE Fellow Kanti Jain of the University 
of Illinois has been elected to the 
National Academy of Engineering for 
his contributions to the development of 
high-resolution, deep-ultraviolet excimer 
lithography. 

 SPIE Fellow Chris Mack, known as the “Gentleman 
Scientist” and the “Litho Guru,” received the Frits Zernike 
Award at SPIE Advanced Lithography for development of 
the Prolith suite of lithography simulation software and for 
his many contributions as author and teacher. 
 Jacobus (Jim) Oschmann, a new SPIE Fellow, has been 
named vice president and general manager of Ball Aerospace 
& Technologies’ Antenna & Video Technologies group. 
Oschmann will lead the strategy, acquisition, and execution of 
programs for tactical defense needs that apply antenna, radio 
frequency, and video technology. 
 George C. Schatz, professor of chemistry at Northwestern 
University, has been named a winner of the 2008 Foresight 
Institute Feynman Prize in Nanotechnology. 
 Gary Sullivan of Microsoft, also a new SPIE Fellow, and a 
team of international experts won their second Emmy Award 
for developing the H.264/MPEG4-AVC video standard. 
 John Werner of the University of California Davis Health 
System Eye Center received the Lighthouse International 
Pisart Vision Award for his contributions to research on vision 
science. 
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 SPIE Elections
Electronic Voting 
1 June to 22 July

 The SPIE 2009 elections for officers and board directors will be 
held from 1 June to 22 July. Eligible members will receive an e-mail 
message with instructions on the electronic voting process. 
 On the ballot for the 2010 term are officer candidates who 
serve one year. 
• President-Elect: Katarina Svanberg, Lund University 

Hospital (Sweden)
• Vice-President: Eustace Dereniak, College of Optical 

Sciences, University of Arizona (USA)
• Vice-President: Christopher Progler, Photronics, Inc. (USA)
• Secretary/Treasurer: Brian Lula, PI (Physik Instrumente) 

LP (USA)
 On the ballot for the 2010-2012 term are eight director 
candidates for four seats:
• John C. Carrano, Carrano Consulting (USA)
• Katarzyna Chalasinska-Macukow, University of 

Warszawski (Poland)
• Min Gu, Swinburne University of Technology (Australia)
• Robert A. Lieberman, Intelligent Optical Systems Inc. (USA)
• Seung-Han Park, Yonsei University (South Korea)
• Holger Schlüter, Technolas Perfect Vision GmbH 

(Germany)
• Ralph P. Tatam, Cranfield University (UK)
• Bruce J. Tromberg, University of California Irvine 

(USA)
 The SPIE nominating committee i s  accepting 
recommendations for the 2010 election. To make a 
recommendation, or for more information, e-mail governance@
spie.org. Please include a paragraph stating why the person is 
qualified to serve.
 A candidate for SPIE officer or director must be a member 
in good standing of SPIE; normally have significant leadership 
experience with the Society (i.e., committee membership, 
chairing of conferences or committees, involvement in SPIE 
student activities, or a combination of these activities); or 
internationally recognized background in a technology area of 
significant interest to SPIE. Directors, who serve a three-year 
term, are expected to attend and participate in three board 
meetings each year.
 More information about leadership and governance of the 
Society: spie.org/leadership.

SPIE MEMBERSHIP

Join  for . . .
	Journals

SPIE Members can choose one of six online Journals:

• Journal of Biomedical Optics
• Optical Engineering
• Journal of Electronic Imaging
• Journal of Micro/Nanolithography, MEMS, and MOEMS
• Journal of Applied Remote Sensing
• Journal of Nanophotonics

	Substantial Discounts
Receive discounts on publications, conference and course 
registrations, and subscriptions to the SPIE Digital Library.

	Member Webcasts
Complimentary professional development webcasts.

	SPIE Professional
A complimentary subscription to SPIE Professional 
magazine featuring career trends and industry insights.

	Member Directory
Connect with your colleagues using our online directory. 

	Recognition
• Eligible for nomination to become an SPIE Fellow  

or Senior Member
• Participate on SPIE Committees
• Vote for  SPIE Officers and Directors 

(Except Student and Retired Members)

Make SPIE your resource.  
Join or renew online today.

spie.org/membership
customerservice@spie.org • +1 360 676 3290

Membership 
Regular/Fellow* $ 105

Regular/Fellow 3-year*  $ 297

Regular/Fellow Life*  $ 995

Early Career Professional* $ 55

Retired*  $ 45
Student* $ 20

*Complimentary Membership renewal  
available for unemployed SPIE Members.

SPIE Helps  
Unemployed Members
Can’t afford your SPIE membership dues because you lost 
your job? SPIE is committed to helping its members during 
good times and bad. 

SPIE will provide a free one-year membership renewal in the 
Society to anyone who has been an SPIE member within the 
last 12 months and is currently unemployed. 

Contact SPIE Customer Service at 888-504-8171 or 
customerservice@spie.org for more information about this 
special dues waiver. You can also post your resume and 
search for jobs free on SPIEWorks.com.
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Innovation at Work

2–6 August 2009 | Exhibition: 4–6 August 2009

San Diego Convention Center
San Diego, California, USA

spie.org/op
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Plan now to attend the leading event for those in the 
international scientific community who are building the 
future through discovery and innovation. Attend for 
the training, networking, and promotion of your research.

 NanoScience+Engineering

 Solar Energy+Applications

 Photonic Devices+Applications

 Optical Engineering+Applications

Connect with others in the field by attending SPIE 
Optics + Photonics 2009.
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Maximize your career options in optics 
and photonics by carefully considering all 
the possibilities that your skill set and the 
field have to offer.

By Richard N. Youngworth

 Many individuals enter the fields of optics and 
photonics due to a love of these sciences. Other 
people choose a career in optics because of their 
interest in the applications of these sciences. 
Still others enter the field because of a business 
opportunity, a company need, or just by chance.
Regardless of the reason you are in the field or are 
considering this as a field, careful consideration 
of all your available career options is a key factor 
in having a healthy, productive, and enjoyable 
career.
 Because people change jobs and careers often 
during their lifetime, it’s important to maximize 
your future career options and opportunities. 
Maximizing is accomplished best by recognizing 
what types of education and skills are needed in 
various technical areas and understanding your 
personal strengths and goals.

 The transitions up your career ladder become 
much easier if you have a wide breadth of 
knowledge about possible career paths and 
technical areas. This is true even though many 
people ultimately become specialists in certain 
areas.
 The important consideration in a change of 
career is to look at the options properly and make 
the best decision you can. Making good decisions 
early in your career that keep as many doors open 
as possible, such as determining the amount and 
type of education you need, can also aid in job 
changes in the future.

Step 1: Understand Yourself
 The first step in determining your optimal 
career choice is to understand yourself. What are 
your interests and goals? What are your greatest 
strengths and weaknesses? Where do you want 
to live in the world? How do you want to spend 
your day? 
 Is money a big driver in your life? Do you 
desire to further science? There are a plethora of 
questions that can help to determine your goals 
and priorities. Many are readily available from 
online sources and in career guidance texts. 
 Understanding your capabilities will go a long 
way in making the best choices. Additionally, 
recognize that constraints such as nationality, family, 
geographic considerations, funding opportunities, 
economic limitations, and timing can impede or 
facilitate your complete free choice. 

Step 2: Consider Job Paths
 The second step in optimizing career options 
is to understand the many different career paths 
in optics and photonics. Like many other science 
and industrial fields, optics and photonics offer 
many paths that are described in the table on the 
adjoining page.
 The types of jobs listed are not necessarily 
a progression. You may find yourself changing 
career paths down the road because of personal 
or professional reasons. 
 Skilled technicians can become entrepreneurs 
and later become passionate about teaching. 
Or they can make so much money on their 
innovative device or process that they decide 
to build a venture capital firm to finance other 
nascent entrepreneurs.

Continued on page 32  

It is possible to change your 

career choice a few times, 

for personal or professional 

reasons.
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Typical Career Paths in Optics
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Job Education Required Job Parameters, Duties, Values, Etc.
Skilled Laborer High School Works on specific, often repetitive tasks in manufacturing environments. The 

understanding of optics and photonics required, such as handling, craftsmanship, and 
cleanliness, is crucial, yet limited.

Technician High School; Usually 
Associate Degree

Operates and repairs optics at practical and hands-on level. Knowledgeable about 
their part of optics and brings great value and insight to an organization. Most 
hardware engineers want a skilled technician first and foremost to give them advice, 
help solve problems, provide expert craftsmanship, and to make things work properly.

Technical 
Management

High School; Usually 
Associate Degree

Uses personal skills to manage a productive group of people, protect the company’s 
interests, and balance a budget. Higher level managers have more experience, make 
key decisions, and are valued for their understanding of the technical and business 
end of an organization.

Entrepreneur High School Through PhD Has good ideas, technical and business acumen, a willingness to work long hours, and 
tolerance of risk. The core of a startup company, whether individually or in a group. A 
successful entrepreneur usually understands business and technical matters or finds a 
good partner who does.

Business High School Through PhD; 
Often MBA

Markets or sells products and services, analyzes business trends, or otherwise 
works on the “business” side of an organization. Many individuals use their technical 
background as a stepping stone to business positions.

Venture Capitalist Bachelor’s Degree Through 
PhD; Often MBA

Uses technical background and/or expertise in finance to assess technical viability 
of a venture. Expertise is in investing, usually with high risks and rewards. Should 
understand finances.

University Staff Bachelor’s or Master’s Degree Runs teaching labs, manages research labs, operates and develops specific 
equipment, and assists with research work. 

Engineer Bachelor’s Degree to PhD Designs, develops, and facilitates research and development of products, usually in 
industry. Bread-and-butter career in optics and photonics. There is a vast variety of 
hardware, design, theory, research, development, and manufacturing positions for 
engineers.

Technical Writer Bachelor’s Degree Minimum; 
Can Be in Non-Technical 

Field

Writes documentation, maps out publication strategy for organizations, and makes 
assessments of books and technical documents for publication. A technical 
background is an asset for a position in publishing and communications.

Teacher Bachelor’s Degree Minimum Teaches at many different academic levels, from primary school through college. 
These individuals have the core goal of teaching others either fundamentals of 
science, mathematics, and/or physics, or specifically optics or photonics.

Researcher Usually PhD Works in industry, government lab, and/or academic setting to do fundamental or 
applied research. Many professionals start as post-doctoral workers and continue as 
permanent research staff.

Professor Almost always PhD; Often 
a Post-Doctoral Experience 

Needed

Teaches at the university or college level while balancing research, service, and 
funding responsibilities. Esteemed faculty take management positions at the university 
level. 
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t Continued from page 30 

Step 3: Look Into Specialties
 The third step involves knowing the many technical 
specialty areas in optics and photonics. The field is constantly 
evolving and growing and abundant with opportunities. 
 Optics and photonics generally includes the fields of 
materials science, physics, chemistry, metallurgy, electrical 
engineering, mechanical engineering, astronomy, biology, 
biomedical engineering, and many others. 
 Optical applications are multifold and continually increasing: 
medical, astronomy, traditional optics, illumination systems, 
quantum optics, thin films, laser systems, manufacturing, 
photography, image processing, defense, devices, displays, 
telecommunications, materials, and many others. 
 Often people pick an area of specialty based on an available 

opportunity, such as a job or university offering. But there are 
many, many ways to optimize your career.
 Discover more about careers in optics and photonics by 
searching the Internet and investigating topics in professional 
societies. Such study can go a long way to understanding what 
is best for you. The fields of optics and photonics are great fields 
for the 21st century! n

– Richard N. Youngworth is the director of 
Optical Engineering at Light Capture Inc., a 
consumer product development company, and 
chair of the SPIE Membership Committee. 
He has a PhD in optics from the University 
of Rochester and has worked with many 
different professionals in a variety of roles in 
his career.

Leadership Series
This article is part of the Leadership Series, a collection of 
online and print articles about transitioning from student 
to career professional produced by SPIE Student Services 
and SPIE Professional magazine. 

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

To read more, go to  
spie.org/leaderseries

To comment on or contribute an  
article to the series, e-mail  
spieprofessional@spie.org
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Newport and Spectra-Physics Awards

 Eighteen young optics researchers were 
awarded Newport and Spectra-Physics Research 
Excellence Travel Awards in January to present 
their research at SPIE Photonics West. 
 The travel awards are designed to provide 
funding for university students presenting papers 
at SPIE conferences. Recipients are selected 
based on the quality of their original research 
and financial need. 
 Newport Corp. develops innovative products 
and solutions for lasers, opto-mechanical 
components and mounts, optical filters, photonics 
instruments, and other systems and devices. 
Spectra-Physics is a leader in laser technology. 
 Applications for a travel award for SPIE 
Optics+Photonics in August are due no later 
than 20 May. 

 For an SPIE application form and more 
information on other award criteria: spie.org/
scholarships.
 Winners for travel to SPIE Photonics West 
2009: 
• Ishan Barman, Massachusetts Institute of 

Technology 
• Maysamreza Chamanzar, Georgia Institute 

of Technology 
• Yi-Chen Chuang, University of North 

Carolina at Charlotte 
• Clara Dimas, Lehigh University 
• Qiaoqiang Gan, Lehigh University 
• Matthew Keller, Vanderbilt University 
• Mohammad Khan, Old Dominion University 
• Lu Lu, Kent State University 
• Gregory Michalak, Louisiana Tech University 
• Daniel Muffoletto, Roswell Park Cancer 

Institute 
• Priyaveena Puvanakrishnan, University of 

Texas at Austin 
• Jinze Qiu, University of Texas at Austin 
• Theresa Sands, Roswell Park Cancer 

Institute 
• Jennifer Shum, Friedrich Miescher Institute 
• Kelly Sry, Beckman Laser Institute and 

Medical Clinic 
• Tianyi Wang, University of Texas at Austin 
• Mark Winkler, Harvard University 
• Raiyan Zaman, University of Texas at Austin 

Optical Compadres Travel the World

ALOP
Post-secondary physics 
teachers from Cameroon 
learn innovative ways to 
teach their students about 
optics and photonics at an 
Active Learning in Optics 
and Photonics (ALOP) 
workshop in December. 
ALOP workshops around 
the globe are sponsored 
by UNESCO, SPIE, ICTP, 
Essilor, and other organiza-
tions. Workshops are to 
be held in Peru and Nepal 
this year.

 Some of the best research—and friendships—
begin at photonics conferences. Four young 
researchers who call themselves the “Time-
Domain Optical Compadres” are enjoying both 
activities.
 Lázaro Padilha, Álvaro Casas-Bedoya, Carlos 
López-Mariscal, and Víctor Lysiuk (pictured left 
to right at a 2008 gathering in Cali, Colombia) 
have met at more than a dozen international 
optical conferences and SPIE Student Chapter 
events since meeting in 2004, despite living in 
different countries and time zones. 
 Their meetings, on three continents, and the 
close contact they maintain in between have 
created a perfect opportunity to find research 
groups of interest as well as funding opportunities 
for their graduate degrees and their current 
positions. The four friends first met while students 
attending the 2004 Frontiers in Optics conference 
in Rochester (USA).

 Padilha, a former visiting student at CREOL 
in Florida (USA), is currently a postdoctoral 
researcher in the same institution. Casas-Bedova 
is finishing his MSc at IMEC in Belgium and 
plans to move to Scotland for his PhD. López-
Mariscal is working as a guest researcher at NIST 
in Maryland (USA). And Lysiuk is a researcher 
at the V. Lashkaryov Institute of Semiconductor 
Physics in Kiev (Ukraine).

Online
Communities
SPIE and its members 
are active on Facebook, 
LinkedIn, and other online 
communities, sharing news 
about technological ad-
vancements in photonics, 
job opportunities, busi-
ness and social events, 
and other information. The 
LinkedIn community has 
more than 1200 members 
associated with SPIE, 
and the SPIE Lounge on 
Facebook has some 500 
members.

You can also use book-
marking and online sharing 
tools on SPIE.org to share 
articles from SPIE Profes-
sional, SPIE Newsroom, 
and other SPIE pages.
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Seeds of Knowledge
Optipedia and a new SPIE Press book provide accessible 
information on optics.

 Accessible references and information on 
beginning and intermediate optics can be hard to 
come by, but SPIE is providing two new resources 
for educators, students, engineers, and anyone 
who needs to brush up on a topic. 
 Launched in 2008, Optipedia is an open-
access (i.e., free) glimpse into the most popular 
books published by SPIE 
Press. Optipedia is an online 
collection of pages from 
Field Guides and other SPIE 
Press books with equations, 
definitions, and key concepts, 
providing an easily searchable 
online reference guide.
 Key words are hyperlinked 
and connect to other pages 
within Optipedia, creating a 
potentially endless circuit of 
information.
 University professors are 
already using Optipedia as a 
tool in their classes. William 
T. Rhodes, associate director 
of the Imaging Technology 
Center at Florida Atlantic 
University and the editor of the forthcoming 
journal SPIE Reviews, says he discovered its 
usefulness by sheer coincidence.
 “The Optipedia announcement from SPIE 
arrived the morning I was seeking material for my 
optical engineering course. The announcement 
showed a diagram of the human eye from John 
Greivenkamp’s Field Guide to Geometrical Optics 
that contained focal length information I 
happened to need,” says Rhodes. 
 “Perhaps more significant, later in the day in 
a Google search, I found an image of a Keplerian 
telescope that was incorrectly identified as a 
Galilean telescope. My students suffer enough 
confusion without unchecked science on the 
Web adding to it.” 
 Don O’Shea, former Tutorial Text series editor, 
knows firsthand just how useful this material can 
be and believes that Optipedia is a great way to 
showcase this variety of knowledge to professional 
engineers and students. 
 “The items are written by a variety of authors, 
ensuring that the searcher is exposed to a wider 
number of teachers of optics than he or she could 
possibly encounter in a lifetime,” O’Shea says. 

“Because the choices are based on the researcher’s 
curiosity and not a teacher’s lecture, they will be 
more meaningful and memorable.”
 Optipedia launched at spie.org/optipedia 
with more than 100 pages and is growing 
quickly. It will soon expand to include pages 
by SPIE course instructors written specifically 

for Optipedia. In the future, 
Optipedia will begin soliciting 
other contributors and include 
previews of upcoming books 
before they are published.

Lighter Side of 
Learning
 A second SPIE resource is 
more light-hearted but provides 
just as definitive information. 
 The Lighter Side of Adaptive 
Optics, written by Robert Tyson, 
was published in January. 
This tongue-in-cheek look at 
adaptive optics has no equations 
or technical jargon, just basic 
concepts and a brief history 
about the subject. 

 It is meant for an introductory audience of 
undergraduates, or even family members of optics 
engineers as Tyson originally envisioned it. 
 However, “for people with a background in the 
science, it’s still a fun read,” according to Josh 
Cobb of Corning Tropel Corp. who reviewed 
the book. 
 Tyson, associate professor at the University of 
North Caroline, Charlotte, is a 25-year veteran 
in the field of adaptive optics. He has published 
several books, including the Principles of Adaptive 
Optics and Introduction to Adaptive Optics, and he 
is co-author of Field Guide to Adaptive Optics. 
 An SPIE Fellow, Tyson was a senior systems 
engineer with United Technologies Optical 
Systems from 1978 to 1987 and a senior scientist 
with Schafer Corp. until 1999. The Lighter Side of 
Adaptive Optics is the first book published in what 
will eventually become a new series of books for 
SPIE Press, joining the Field Guide, Tutorial Text, 
and Press Monograph series.
 The book is $24 for SPIE members, $27 for non-
members, and is available at spie.org/x648.xml. 

–Beth Kelley

Optipedia
Needs You
Take Optipedia for a spin 
and let SPIE know what 
you think. 

The Optipedia team at 
spie.org/optipedia is 
looking for suggestions 
on what future topics to 
cover or if there are any 
gaps in the information 
provided.

Contact optipedia@spie.
org and comment on 
what you see and would 
like to see.

Bright Idea?
Got an idea for a “Lighter” 
look at an optics or pho-
tonics topic? Submit your 
ideas to Timothy Lamkins 
at timl@spie.org. 
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W
Manufacturers Seeking  
Cost-Conscious Solutions
 With the recent economic downturn, 
companies are more conscious than ever of 
tightening their belts and making fabrication and 
manufacturing more cost-productive. Richard 
N. Youngworth, director of Optical Engineering 
at Light Capture Inc., is teaching a course at 
SPIE Optifab, 11-14 May, that addresses just 
those issues.
 The goal of “Cost-Conscious Tolerancing of 
Optical Systems,” Youngworth says, “is to give 
the attendees a strong mindset and methods to 
most effectively tolerance optical systems.” Topics 
in the course apply to all volumes of systems 
being developed, from single systems to millions 
of units.
 Youngworth adds that he has completely 
revised the course since last year and has made 
sure the course material is completely up-to-date. 
“There are now more examples to help students 
use the material in their day-to-day work.” 
 James C. Wyant, Robert E. Fischer, and Paul R. 
Yoder, Jr., will also be teaching courses at Optifab, 
looking at the proper fabrication, mounting, and 
testing of optics.
 Being more cost-effective and improving 

efficiency is highlighted throughout SPIE Optifab 
this year. 
 On Thursday, 14 May, teams from RAPT 
Industries (USA) and Cranfield University (UK) 
will present their research, cost effective fabrication 
of meter class optics. They will discuss the Reactive 
Atom Plasma (RAPTM) process, which has 
demonstrated high material removal rates and 
elimination of sub-surface damage. 
 Papers will also be presented on improved 
polishing processes for fused silica, designing cost-
effective systems that incorporate high-precision 
aspheric optics, and new developments in edging 
technology.
 SPIE Optifab is an international showcase for 
production of all sizes, from the biggest machines 
to microfabrication. More than 1700 attendees 
and 175 exhibitors are expected, with hands-on 
demonstrations scheduled at the exhibition. The 
event is co-sponsored by the American Precision 
Optics Manufacturers Association and held in the 
Rochester-Ithaca-Corning triangle, an area full of 
companies involved in high-tech, light-driven 
technologies, including Xerox, Eastman Kodak, 
Bausch & Lomb, ITT, and Corning.

May 2009
For information on 
SPIE Optifab, including 
courses, technical pro-
gram, and registration, 
which are discounted 
for SPIE members, go to 
spie.org/ofb.

Innovation at Work

spie.org/ofb
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The only event of Its kind—Attend Optifab, North America’s only 
optical fabrication event. Optifab mixes researchers presenting 
technical results and industry presenting product breakthroughs with 
the premier optical fabrication exhibition. All of which makes Optifab 
the place to be.

11–14 May 2009 | Exhibition: 12–14 May 2009

Rochester Riverside Convention Center
Rochester, New York, USA

EVENTS
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Security and Sensing Experts 
Address R&D Issues, Funding
By Beth Kelley

 In this time of economic turmoil, everyone 
wants to know where funds for research and 
development are headed. For the sensing and 
security industries, a special session at SPIE 
Defense, Security, and Sensing (DSS) in April 
will address just that.
 U.S. government program experts John M. 
Pellegrino, Walter F. Jones, and Brendan B. 
Godfrey from Army, Navy, and Air Force research 
labs, respectively, will discuss the future direction 
of U.S. government funding for research and 
development in this sector. The three panelists 
will also present information about technical 
problems that program managers at their labs are 
trying to solve and how to tie your organizational 
strategy into potential solutions.
 DSS is the largest international symposium for 
sensing and related technologies for industrial, 
commercial, and defense applications. It is 
being held 13-17 April at the Orlando World 
Center Marriott Resort & Convention Center 
in Florida. 
 Industrial and commercial sensing conferences 
from the former SPIE Optics East join the DSS 
program this year, providing an even more 
complete, in-depth look at the latest defense, 
security and sensing technologies. The addition 
also reflects synergy among the technologies, as 
devices and systems developed for the military find 
applications in industry, and industry-developed 

sensors are finding applications in defense and 
security.
 Norman R. Augustine, retired 
CEO from Lockheed Martin 
Corp., is the symposium-wide 
plenary speaker with a talk titled 
“Re-engineering Engineering,” 
on Tuesday 14 April. The current 
breakneck pace of change of 
modern technology means that 
the engineering profession needs 
to reinvent itself, from language to technology to 
brainstorming solutions. Augustine will address 
these 21st century challenges and possible 
solutions.
 The banquet keynote speaker 
is Kazuo Hotate of the University 
of Tokyo (Japan), a Lifetime 
Achievement awardee, discussing 
his current photonic sensing 
research, Fiber Optic Nerve 
Systems for Safety and Security, 
on Wednesday 15 April. 
 Other plenary speakers and their topics are:
• Manfred G. Bester, director of operations at 

Space Sciences Lab, University of California 
Berkeley, “Flight Operations at U.C. Berkeley: 
Earth Orbit and Beyond” 

• David Irvin, Space Based Infrared System 
(SBIRS) Systems Engineering Division, Space 
and Missile Systems Center, Air Force Space 
Command, Los Angeles Air Force Base, “A 
History of U.S. Infrared Capability in Space”

 The Hot Topic Session this year focuses on 
cyber sensing and will be chaired by Stephen Mott 
of the Air Force Research Lab. Cyber sensing 
seeks to exploit any part of the electromagnetic 
spectrum in order to provide the necessary 
information for that situation, so that the integrity 
of information assets and the networks that bind 
them can be better maintained and defended. 
Invited speakers will discuss recent advances, 
current challenges, and opportunities within 
the field. 

Conferences Draw Top Experts
 Conferences covering unmanned, robotic, and 
layered systems; imaging, sensors, and displays; 
homeland security and law enforcement; and 
chemical biological radiological nuclear and 

Fast Facts
• 13-17 April

• 6,000+ attendees

• 500 exhibitors

• 2100+ technical  
presentations

• 57 professional 
development courses 
and workshops

Air Force personnel 
protect against computer 
attacks.

Augustine

Hotate
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explosives (CBRNE) provide insight into 
breakthroughs and the latest technologies. 
A workshop on active and passive signatures 
Thursday 16 April, will explore how signature 
science can address the challenges of the changing 
world of detection and identification of events.
 Special sessions in the conference on Infrared 
Technology and Applications will mark the 50-
year anniversary of HgCdTe detector technology. 
Speakers have been invited from the United 
Kingdom, France, Germany, Russia, Poland, 
the United States, Israel, Japan, Korea, China, 
Australia, and India. The conference also includes 
a session on uncooled FPAs, with papers from 
BAE systems, L-3, DRS Infrared Technologies, 
Toshiba, and others.
 Crossover of sensor technology between 
security and industrial applications is the topic of 
a number of papers in the Fiber Optic Sensors and 
Applications conference, 
including an invited 
presentation by Marc 
Nikles of Omnisens on 
“Long-distance fiber 
optic sensing solutions 
for pipeline leakage, 
intrusion, and ground 
movement detection.” The conference also 
will include a panel discussion on business 
and development issues associated with 
commercialization and deployment of the 
technology. 
 The conference on Next-Generation 
Spectroscopic Technologies includes a session 
on imaging spectroscopy with papers from a 
broad range of photonics industry players such 
as HORIBA Jobin Yvon, Lockheed Martin, 
OPOTEK, Light Light Solutions, Specim Spectral 
Imaging, ATK Mission Research, VTT Optical 
Instruments, and Infotonics Technology. 
 In the conference on Terahertz Physics, 
Devices, and Systems, SPIE Fellow Federico 
Capasso of Harvard University will give a keynote 
presentation on terahertz quantum cascade lasers, 
which will be followed by an invited paper on 
noninvasive mail inspection by Hiromichi 
Hoshina and others from RIKEN and Nagoya 
University.

Special Programs, Exhibits
 In addition to the roster of technical short 
courses on topics such as imaging and sensing 
devices and systems and data processing, three 
professional development workshops will be 
offered. A workshop on compliance with ITAR, 
the International Traffic in Arms Regulations, of 
crucial importance to the defense sector, is featured, 
as well as classes on product innovation and 
engineering project leadership. Technical courses 

are offered at beginning through advanced levels, 
and discounts are available for SPIE members. 
 A germ-free mobile laboratory will be on 
display at the DSS exhibition as part of The 
Robotics and Unmanned Systems Displays 14-
16 April. The mobile laboratory was developed 
in collaboration with the Edgewood Chemical 
Biological Center (U.S. Army), and is designed 
to safely analyze potentially hazardous biological 

and chemical specimens. 
The laboratory supports 
n e w l y  d e v e l o p e d 
analytical equipment, 
including Raman and 
FTIR. Other robotic 
and unmanned displays 
i n c l u d e  a  D A R PA 

Challenge vehicle, aerial vehicles currently being 
used in Iraq and Afghanistan, and other real world 
applications of IR imagers, sensors, and optics. 
 The DSS exhibition serves as a global shopping 
center for defense, security, industrial, and 
environmental technology, with IR imaging 
equipment, optics, and sensors topping the 
list and nine of the top 10 global defense 
contractors. Qualified buyers are abundant, 
and the range of exhibitors stretches from the 
largest defense contractors in the world to 
highly specialized niche suppliers, such as BAE 
Systems, General Dynamics, Lockheed Martin, 
L-3 Communications, NASA, NIST, Raytheon, 
Rochester Institute of Technology, QinetiQ, 
Thales Group, University of Central Florida, 
The Boeing Company, and the U.S. Army, Air 
Force and Navy. 
 A key synergy at DSS is the ability of prime 
contractors to access potential suppliers; in fact, 
it’s not uncommon for business relationships to 
hatch at DSS and then progress across many years 
and multiple projects. 
 Other special events include an SPIE Women 
in Optics presentation and reception Tuesday; 
SPIEWorks Career Fair Tuesday and Wednesday; 
a networking social for early career professionals 
Wednesday evening; and a student Lunch with 
the Experts on Monday.
 Find out more at spie.org/dss.

–Beth Kelley is an SPIE editor.

Student
Lunch 
Lunch With the Experts

12:30 Monday 13 April

Seating is limited, and 
tickets are required. 
Students receive one 
complimentary ticket with 
registration. 

The mobile laboratory was 
developed to safely ana-
lyze hazardous biological 
and chemical samples. It 
supports newly developed 
analytical equipment, in-
cluding Raman and FTIR.

Presentation
A Women in Optics pre-
sentation will be held at 
4:30 pm Tuesday 14 April, 
with Frances Ligler, U.S. 
Navy Senior Scientist for 
Biosensors and Bioma-
terials, Naval Research 
Laboratory, discussing 
“How to explore the 
cracks between the 
disciplines without falling 
through them.” 

Devices and systems devel-

oped for the defense and 

security sector are finding 

applications in industry and 

vice versa.
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High Tech Prominent
At SPIE Europe Spring Meetings
 EUV, VUV, and x-rays are experiencing 
a renewed, or even re-renewed, interest as 
researchers find new applications for these 
technologies, from semiconductors to optics 
manufacturing to the defense and security 
industry.
 “X-ray light sources have advanced presently 
to the third generation, and perhaps this year 
or next, the world will have fourth generation 
light sources via the X-ray Free Electron Lasers,” 
says Toshiki Tajima of Japan Atomic Energy  
Agency, KEK Institute (Japan) and Ludwig 
Maximilian University (Germany). However, 
Tajima points out that there is a need to explore 
and develop new sources, as the machines that 
power these processes can be large and very 
expensive.
 “Novel radiation sources we investigate may be 
as effective, but [are] an order of magnitude (or 
even two) less expensive 
and smaller,” he says.
 Tajima is a featured 
p re sente r  a t  a  new 
symposium, EUV and 
X-ray Optics: Synergy 
Between Laboratory and 
Space, at SPIE Europe Optics+Optoelectronics, 
20–24 April in Prague.
 Tajima will discuss Harnessing Novel Radiation 
Sources from THz to X-rays and Beyond with 
Relativistic Engineering. His talk will provide 
an overview of breakthrough techniques such 
as the relativistic flying mirror for ultrashort 
and intensive x-rays. “Lasers of today are of 
extraordinary capacity to push the envelope of 
the future technology,” Tajima says.
 SPIE Europe Optics+Optoelectronics also 
features conferences on metamaterials, nonlinear 
optics, and holography, as well as two timely 
workshops. The workshop Emerging European 
Laser Facilities: Beyond Petawatt will focus on the 
status and progress of high-power laser facilities 
such as the High Power laser Energy Research 
facility (HiPER), the Extreme Light Infrastructure 
(ELI), and the European X-Ray Free Electron Laser 
(XFEL). The CESLAB: Challenges in Optics and 
Optoelectronics workshop will provide an inside 
look at the new Central European Synchrotron 
Laboratory due to open in 2015. 
 SPIE Europe is hosting a number of other events 
on major optics and photonics issues this spring.

Microtechnologies
 Microtechnologies for the New Millennium 
will take place 4–6 May in Dresden, Germany, 
a major hub of the European semiconductor 
industry. SPIE Europe is collaborating with VDI, 
the largest engineering association in Europe, to 
put this forum together. The meeting is also being 
supported by the magazine mstnews. 
 In the Nanotechnology conference at the 
symposium, special attention will be given to 
nano-bio hybrid systems, bio-inspired sensory-
processing-actuating circuits and systems, 
electronic and electromechanical prosthesis, and 
other biological or soft material integration with 
nanotechnologies.
 Nanotechnology has moved well past its 
infancy, and researchers are developing novel 
fabrication techniques and hybridization of 
different materials, revealing a wealth of new 

applications and findings 
and learning from past 
missteps .  Nanotech 
researchers are finding 
applications to repair 
biological damage caused 
by neurodegenerative 

diseases like Parkinson’s or Alzheimer’s and to 
improve fuel efficiency. They’re also opening new 
avenues for analyzing or contact-free mapping of 
strain-engineered electronic devices. 
 Four other conferences–Smart Sensors, 
Actuators and MEMS; VLSI Circuits and Systems; 
Bioengineered and Bioinspired Systems; and 
Photonic Materials, Devices, and Applications– 
touch upon all of the recent discoveries and 
industry trends in microtechnologies.

Munich Meetings
 In a truly collaborative effort, both the SPIE 
Europe Optical Metrology and the European 
Conferences on Biomedical Optics (ECBO) are 
collocated again this year with the 2009 World 
of Photonics Congress, Europe's longest-running 
event in optics and photonics, in Munich, 
Germany, 14–19 June. 
 Three conferences, Optical Measurement 
Systems for Industrial Inspection VI, Modeling 
Aspects in Optical Metrology, and O3A: Optics 
for Arts, Architecture and Archaeology, will be 
held at SPIE Europe Optical Metrology. 
 Optical metrology has become crucial in 
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Innovation Starts Here
The world’s largest collection of optics and 

photonics research

SPIEDigitalLibrary.org

industrial settings and for defense and security 
purposes. The design and implementation of 
robust optical systems for these applications 
will be addressed in the conference Optical 
Measurement Systems for Industrial Inspection. 
 Another opportunity to learn about the latest 
technologies is the joint session Metrology of 
Advanced Optics, which will be co-organized 
with the European Optical Society’s conference, 
Manufacturing of Optical Components.
 Christopher Dainty, head of the Applied Optics 
Group of the National University of Ireland, will 
give a plenary talk on adaptive optics. Dainty 
serves on the board of the European technology 
platform Photonics21 and is on the external/
scientific advisory boards of The Center for 
Adaptive Optics (University of California Santa 
Cruz, USA) and The Institute of Photonic 
Sciences (Barcelona, Spain).
 SPIE Europe Optical Metrology will be chaired 
by SPIE Fellows Wolfgang Osten, Technical 
University Stuttgart, Germany; 2005 SPIE 
President Malgorzata Kujawinska, Politechnika 
Warszawska, Poland; and Pietro Ferraro, Instituto 
Nazionale di Ottica Applicata, Italy. 
 The European Conferences on Biomedical 
Optics (ECBO), co-sponsored by SPIE and the 
OSA, brings together scientists, engineers and 
clinicians working to solve problems in medicine 
and biomedicine. Those problems are particularly 
important to the quickly aging population in Europe 
and the United States, as more citizens will need 
medical care and life-saving medical intervention. 
The over-65 population in the EU is anticipated to 
rise from 15% in 1995 to 22% by 2025.1 Biomedical 
breakthroughs happening today can ensure baby 
boomers experience a happy, healthy retirement. 
 Conferences at ECBO include Advanced 
Microscopy Techniques, Clinical and Biomedical 
Spectroscopy, Diffuse Optical Imaging, and 
Molecular Imaging. General chairs for the event 
are Mary-Ann Mycek, University of Michigan, 
USA; and Wolfgang Drexler, Cardiff University, 
UK. Program chairs are Christoph K. Hitzenberger, 
Medical University of Vienna, Austria; and Brian 
W. Pogue, Dartmouth University, USA.
 The Laser World of Photonics, an international 
trade fair for optical technologies including 
components, systems and applications, will also 
be collocated with SPIE Europe Optical Metrology 
and ECBO.  n

Reference:
1. World Population Prospects: The 2004 

Revision, Datasets in Excel and PDF Formats, 
Extended Dataset, United Nations, 2005.

 –Beth Kelley
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Education and Training in Optics and Photonics
 ETOP is a biennial conference that brings together educators 
from around the world to share information about teaching optics 
at all levels, from kindergarten to college. This year ETOP is being 
hosted at the Opto-electronics Technology and Incubation Centre 
(OpTIC) in Wales. 
 The Technium OpTIC center incubates startup companies and 
runs a photonics academy through local schools. See “Industry 
Pipeline” (spie.org/x30153.xml) from SPIE Professional.
 ETOP is chaired by K. Alan Shore, Bangor University (North 
Wales, UK). Through presentations, panel discussions, workshops 
and exhibits, information about teaching optics and photonics 
for the future will be disseminated to students, teachers, and 
professional trainers.
 Past proceedings of ETOP conferences are free at spie.org/etop.

5-7 July 2009
St. Asaph,  
North Wales, UK
www.etop.org.uk

Education & Training 
in Optics & Photonics
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