WEDNESDAY

EDITION

WEDNESDAY, FEBRUARY 17, 2016

SPIE

PHOTONICS
o WEST

rfophcs.org

PHOTONICS

WEST.

SHOW DAILY

“We’ve been
slammed.”

Exhibition news
page 4

3D panel to discuss “major challenge” of IP theft

The remaking of manufacturing in the guise
of 3D printing or additive techniques has
captured the popular imagination and pro-
duced huge levels of media hype over the
past decade or so. More recently, the hype
has moderated, the prices of many 3D stocks
have fallen, and unrealistic expectations have
been recalibrated. Does this mean that real

growth of 3D printing revenues has slowed?

Nothing could be further from the truth,
according to John Hornick, author of 3D
Printing Will Rock the World and a 3D pan-
elist at Photonics West who says the com-
pound annual growth rate of 3D printing is
probably still about 30%.

Hornick, who is also an intellectual prop-
erty (IP) lawyer at Finnegan,
Henderson, Farabow, Garrett
& Dunner, is one of four panel-
ists sharing their expert insight
on 3D printing, its opportuni-
ties and challenges from 8-10
am Wednesday in Room 103 of
the Moscone Center. The pan-
el discussion is chaired by Bo
Gu, president of Bos Photonics,
chair of the laser applications
track at LASE, and chair of the
Laser 3D Manufacturing con-
ference.

The other 3D panelists are
Jyoti Mazumder (University of
Michigan), John Murray (Con-
cept Laser), and Rebecca Taylor
(National Center for Manufac-
turing Sciences).

While there seems little
doubt that the breadth of op-
portunities afforded by 3D
printing — from the manufac-
ture of turbine blades to fabri-
cation of biological tissue (bi-
oprinting) — will continue to
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as individual imaginations,
widespread adoption of enter-

prise-level digital-manufacturing technol-
ogies will raise some real-world structural
challenges.

Taylor, who specializes in cybersecurity
issues, notes that, as with any digital tech-
nology, storage and transfer of 3D designs
and processes will be at risk of being com-
promised — an especially important con-
sideration in the defense arena where data
sharing will likely require additional levels
of encryption.

Meanwhile, information technology re-
search company Gartner says that the rap-
id emergence of this technology will create
major challenges because of IP theft. The
company predicts that by 2018, 3D printing
will result in the loss of at least $100 billion
per year in IP globally. A loss that arises, for
instance, when stolen IP is used to 3D print
counterfeit products such as machine parts,
toys, or weapons. Besides the IP problem,
this scenario also raises potential prod-
uct-safety and liability concerns that “could
easily dwarf the IP issues,” Hornick says.

One of the driving elements of revenue
growth is the part played by systems manu-
facturers. As CEO of Concept Laser, Murray
will give a provider’s perspective on industry
growth and the general rate of penetration
at the enterprise level.

More broadly, the additive manufactur-
ing technology landscape is addressed by
Mazumder who, among other things, will
highlight smart additive-manufacturing
systems at the session.

The Laser 3D manufacturing conference
continues through Thursday.

STEPHEN G. ANDERSON

DON’T MISS
THESE EVENTS
TODAY

LASE PLENARY SESSION

10:20 AM-12:30 PM

ROOM 103, SOUTH

Philip Russell (Max-Planck Institute)
Satoshi Kawata (Osaka Univ./RIKEN)
Scott Keeney (nLight)

INDUSTRY EVENTS

3D printing panel

(8-10 AM, Room 103, South)
Great workplaces panel

(8-10 AM, Room 102, South)
SPIE Job Fair

(10 AM-5PM, South Exhibit Hall)
Executive perspectives panel
(1:30-2:30 PM, Room 103, South)
Getting hired panel

(1:30-3 PM, Room 102, South)
Conflict minerals workshop
(3-4:30 PM, Room 102, South)
Startup Challenge

(3:30-6 PM, Room 103, South)

Prism Awards
(6-10 PM, Marriott. Tickets required)

See the technical program and exhibition guide
for more details on daily events. Conference
registration may be required. Industry events
are open to all registration categories, except
where noted.

Read daily news reports from Photonics West
online: spie.org/PWnews
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Industry or academia?
You can have it both ways

Scientists who found fulfilling careers in
the photonics industry explored the re-
wards and opportunities gained from a
career outside of academia during a panel
Sunday.

The idea by some in academia and in-
dustry that working in the other realm of
photonics is inferior is “unfortunate,” said
panel moderator David Giltner, director
of field operations at Zolo Technologies.

Giltner and the four industry repre-
sentatives on his panel, Charting a Course
in the Photonics Industry, offered argu-
ments to dispel the notion that one part
of the optics and photonics field is better

Panelists, left to right were: Jason Eichenholz of Open Photonics;
Filipp Ignatovich, CTO of Lumetrics; Katie Schwertz, optical
research engineer at Edmund Optics; and Marc Himel of Jenoptik.
David Giltner moderated. Credit: Kathy Sheehan.

or more exalted than the other.

For example, Jason Eichenholz, founder
of Open Photonics, said that although he
has worked in industry his whole career,
he often feels like part of a research team
when a business he has worked for devel-
ops or designs products and technologies
that help academics with their research.

“If you are doing research with a prod-
uct that my team designed, then I'm do-
ing science” too, he said. “Without our
stuff, they wouldn’t be able to do their
research.”

Another panel member, Marc Himel,
business development manager of Jenop-
tik, agreed. “Optics is enabling everything
in this world,” and scientists in the pho-
tonics industry are helping to make that
happen just as much as those in academic
labs, he said.

Eichenholz, Himel, Filipp Ignatovich,
CTO of Lumetrics, and Katie Schwertz,
optical research engineer at Edmund
Optics, also had
some tips for grad
students or any-
one considering a
career in the pho-
tonics industry.

Their advice
ranged from a
basic admonition
to avoid typos in
your resume to the
all-important em-
phasis on building
“social capital” by
volunteering and
networking at
conferences or otherwise helping to solve
someone’s problem.

“The number one thing every single
one of you need to do is to build social
capital,” Eichenholz advised. “You do stuff
for other people without expectation of
getting something in return.”

KATHY SHEEHAN

US scientists from Duke, Purdue, and
Northwestern universities with prob-
lem-solving biophotonics technologies
using optical coherence tomography
(OCT) and photoacoustic tomography
earned research awards at the SPIE
Translational Research virtual sym-
posium at Photonics West.

All three award-winning health-
care solutions are “poised to move
from bench to bedside,” said Bruce
Tromberg, chair of the symposium
with Gabriela Apiou. “Hopefully they
will take off and improve the standard
of care for patients,” he added.

Tromberg, of the Beckman Laser
Institute and Medical Center and Uni-
versity of California, Irvine, and Apiou
of Harvard Medical School, Wellman
Center for Photomedicine, and Mas-
sachusetts General Hospital, said
that more than half of the 229 papers
submitted to Translational Research
this year, and two of those winning
awards, involve new techniques to
guide surgeons during operations.

The three winners presented their
latest work on Sunday.

ICefttolright attherTranslational ResearchiforumzOscarCarrasco-ZevallosyHao
ZhangyBrucelTrombergxGabrielatApiouyand RuLLi¥CreditsKathvaSheehan!

TRANSLATIONAL RESEARCH
POISED TO ENTER MARKET

Oscar Carrasco-Zevallos of Duke
University developed a 4D microscope
integrated with OCT to guide eye sur-
geons during delicate retinal surgery
and when measuring the depth of cor-
neal tissue.

Rui Li of Purdue’s Label-free Spec-
troscopic Imaging Group presented a
multimodal photoacoustic tomography
system for intraoperative assessment
of breast tumor margins.

Hao Zhang, director of the Func-
tional Optical Imaging Lab at North-
western University, developed a new
OCT technology to quantify retinal
oxygen metabolism in vivo.

SPIE Translational Research is
designed to facilitate the translation
of biophotonics research into clinical
practice with technologies that can
change patient outcomes.

At the forum, Tromberg invited sci-
entists involved in translational bio-
photonics research to submit papers
to a special section of the Journal of
Biomedical Optics. Submissions are
due 31 March, and the special section is
expected to be published in December.

US military looks to photonics to keep one step ahead

An OPTO conference keynote session con-
sidered quantum sensing, nano electron-
ics, and their application to the needs of the
military, with speakers from the US De-
fense Advanced Research Projects Agency
(DARPA) and Army Research Laboratory
bookending four talks on the subject.

DARPA program manager Jay Lewis,
from the agency’s Microsystems Technol-
ogies Office (MTO), told a packed con-
ference room: “Digital imaging devices,
which are now ubiquitous in consumer
products, have transformed society and
how we interact with one another. But ad-
vances in infrared imaging technology
have been slower due to market volume
and technological barriers.”

To remedy this DARPA has established
several imaging research programs cover-
ing the visible to LWIR spectral regions.

Advanced Wide FOV Architectures for
Image Reconstruction and Exploitation
(AWARE) has developed a multiscale
digital camera, which can image at once
the entire 110 meters of an American
football field but with enough detail to
show a player’s shoelaces. Initial military
applications are in boat identification at
up to 7 km from a US Navy ship.
DARPA’s “PIXNET” project is develop-
ing a low size, weight and power (SWaP)
soldier-portable digital infrared camera
that renders real-time single and multi-
ple-band imagery in both the thermal and
reflective wavebands. “The camera sought
by DARPA will provide single-band and
multiple-band fused imagery on demand,
and give troops enhanced situational un-
derstanding,” said Lewis. “A camera with
these features would eliminate limitations

posed by current assets to identify tar-
gets in low-light, no-light, or a cluttered
environment.”

“WIRED” is the latest DARPA MTO
project to be announced and is due to
start imminently. Lewis explained, “The
aim here is develop infrared sensors and
cameras for low-cost, large-format, and
high-performance imaging in the short-
wave, medium-wave, and long-wave in-
frared spectral bands.”

Reducing the historic high costs of
these technologies is a running theme.
Ultimately, DARPA wants high-quality
miniature IR detectors with the same kind
of affordability as high-quality digital cam-
eras for cell phones in the consumer elec-
tronics market. He concluded, “DARPA’s
mission is to create or prevent strategic
surprise — but at the same time we want

to create more with less, by getting more
useful information out of the same fun-
damental systems and starting materials.
The answer to this is based in new optics
and new ways of data processing.”

Philip Perconti, of the US Army Re-
search Lab based in Adelphi, Maryland,
then told the conference about his agen-
cy’s vision of the US Army in 2030. He
said: “We must be more agile and expe-
ditionary and will require new capabili-
ties to avoid technological surprise while
maintaining military superiority.”

Examples of the technologies under
investigation include quantum-enhanced
sensors for improved situational aware-
ness and nano electronics to reduce the
size, weight, and power demands of sol-

dier-worn equipment.
MATTHEW PEACH

Photonics West: The world’s largest marketplace for photonics, optics, imaging, and industrial lasers
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NECSEL SNAPS
UP PD-LD WITH
AN EYE ON
DIGITAL CINEMA

Active and passive laser component
maker PD-LD is set to become a
subsidiary of fellow Photonics
West exhibitor Necsel, after the
two firms announced the deal in
San Francisco.

Necsel’s parent company
Ushio dominates the market for
illumination bulbs used in cine-
ma projectors, with Necsel also
developing laser sources for new
digital projector units designed to
improve 3D cinema. The acquisi-
tion will give Ushio and Necsel
ownership of PD-LD’s patented
volume Bragg grating (VBG) tech-
nology, components that PD-LD’s
president Uri Abrams told Show
Daily are “mission critical” for
the frequency-doubled green laser
elements needed in those digital
projectors.

“This is not about the bottom
line, this is a strategic acquisition,”
Abrams added. He says that follow-
ing the acquisition, which should
be completed next month, PD-LD
will remain a standalone business
unit and keep its existing brand.
The New Jersey company also sells
into the medical device, telecom-
munications and defense markets,
which should help broaden Necsel’s
applications base.

Abrams said that Ushio is far
and away the market leader in cin-
ema projection currently, selling
systems to a blue-chip roster of
customers including the likes of
Sony, Dolby, IMAX, and its own
subsidiary Christie. The market for
digital systems is expected to grow
to around a billion dollars over the
next five years, with IPG Photonics
also looking to enter the fray as a
supplier of laser illuminators. The
fiber laser firm said last week that it
had recently delivered a prototype
RGB laser to a “top-tier” custom-
er, and that it would be shipping a
newer six-wavelength unit to the
same client shortly (see page 7).

Necsel CEO William Macken-
zie said of the deal to buy PD-LD:
“[This acquisition] augments and
strengthens our vertical integra-
tion strategy to continue to serve
the needs of our projection custom-
ers and enhance the global rollout
of laser cinema.”

MIKE HATCHER

Tomocube touts holographic analyzer

A new live-cell imager from South Ko-
rea that produces 150 frames a second of
“holotomographic” images is attracting
plenty of interest in San Francisco this
week. The HT-1 from Tomocube looks
cool: a snappy, handsome white device
not unlike a designer coffee maker.

Itis the first — and so far only - product
from the new company, based in Daejeon.
The high-technology area is sometimes
known as “Asia’s Silicon Valley.”

A cell or tissue sample, either on a
slide or in a petri dish, is placed under

the instrument’s 60x, 0.8 numercial ap-
erture objective, and the data - morphol-
ogy, chemical composition (including
dry mass), and mechanical properties
including fluctuation, deformability and
cytoplasmic viscosity - analyzed.

“It can tell you everything that’s going
on inside living tissue,” said CEO Kihy-
un Hong. He and his partners have been
working on the idea for ten years, but it
was only 18 months ago that they realized
they were ready to launch a company.

Before long, they had three systems at

work in hospitals in Seoul. At Photonics
West the company was seeking more “ear-
ly adopters”, as well as distributors for an
anticipated global market.

The company says there are only two
such devices on the world market current-
ly, and that the Tomocube specifications
are “far superior.”

Applications are expected to include
research in cell biology, biophysics, mi-
crobiology, immunology, and pathology,
as well as drug development.

FORD BURKHART

Nano-printer sets pace

You’ll barely see the devices built by Nanoscribe, because they're
just a few microns high. But the company’s much-lauded micro-nano
Photonic Professional GT 3D printer is making big news: it’s spread-
ing to global industry customers after quickly becoming a standard
tool in leading research centers.

Visitors to the Photonics West floor were stunned to see the kit
print tiny components in just hours. It is said to be 100 times faster
than earlier versions.

After winning a Prism Award for advanced manufacturing in
2014, and the World Technology Award in 2015, the Photonic Pro-
fessional GT appeared in nanoscience research labs including the
California Institute of Technology, Harvard and Carnegie Mellon. It
is now being used in more than 100 institutions, including London’s
Imperial College, ETH Zurich and Tokyo University.

“Science people are motivated by the combination of nano-scale
patterning and 3D,” said sales manager Wanyin Cui. “In the past,
you would need a diamond to rough-cut the features of a micro-lens,
and another diamond, and then a finer one, to polish it. It might take
weeks. With our machine it takes a day. You just print it.”

The new instrument includes an ultra-precise piezo mode for
arbitrary 3D trajectories, and a high-speed galvo technology mode
for fast layer-by-layer structuring (hence the “GT” in the name).

FORD BURKHART

Stratium debuts
QCLs for gas sensing

UK-based quantum cascade laser (QCL) start-up Stra-
tium made its debut at the Photonics West exhibition
yesterday. Commercial director Phil Cornish and col-
leagues at the University of Sheffield spin-out specialize
in short-wavelength versions of the emitters, thanks to
the incorporation of antimonide layers in their epiwafer
structures. The “Bruar” QCL offers a peak power of 50
mW and options for sensing ethanol, methane and am-
monia gas are now available.

Using expertise initially developed at Sheffield’s Na-
tional Centre for II1I-V Technologies, Stratium has since
moved south to Cardiff, where it will be able to take ad-
vantage of the
UK’s £50 mil-
lion “Catapult”
investment
in compound
semiconductor
materials and
devices in the
region.

Photonics West: The world’s largest marketplace for photonics, optics, imaging, and industrial lasers

SPIE. fophcs.org




& TRIOPTICS

See the Difference.

MultiCentric® Cementing Station
Multiplies the Efficiency of the Cementing Process

» | ens alignment and cementing process with
unrivaled productivity

= Short cycle time of less than 10 s

= SmartAlign Technology for best
lens centering:

= Alignment of the upper lens
to the optical axis of the
lower lens

= Alignment of lenses on arbor

= Alignment accuracy better
than 2 um

Visit us at
www.trioptics.com Booth #1133




Enter our
competition at
the booth and
take the oppor-
tunity to win a
high-quality
Swiss watch.

Innovators
in Photonics

FISB

FISBA
State-of-the-art and customized

micro systems, optical components
and systems

FISBA FISCam™
- High-resolution micro camera
- Extremely small diameter of
less than 2mm, including the
integrated illumination
- Outstanding optical performance
- Suitable for a wide variety
of customized applications
such as instrumental analytics
in life sciences

Optical Components for

Laser Diodes

- FACs, aspherical SACs and
FISBA Beam Twister™

- Customized and scalable

- Reproducible quality

- Broad experience

tel +4171282 3131
fax +4171282 3130

FISBA AG
St.Gallen, Switzerland

info@fisba.com
www.fisba.com

IR Lenses

- From SWIR to LWIR

- Molded chalcogenide glasses

- From prototype to high-quantity
serial production

- Cost-efficient technology for
aspheres and diffractives

Microlenses

- Ultra small dimensions

- Components and micro-assembly
- Ready-to-use

- Imaging and laser beam shaping

- High-end designs

For further info please visit
www.fisba-photonics-west.com



WEDNESDAY, FEBRUARY 17, 2016

| 07

IPG pushes UV power,
green efficiency

Fiber laser maker IPG Photonics has
announced new record-breaking figures
for its ultraviolet and green lasers in San
Francisco. In a busy Tuesday morning
keynote talk, Alexey Avdokhin said that
the Oxford, Massachusetts, company’s
engineers had now pushed the wall-
plug efficiency of a 715 W green source
to 25%, thanks in part to the extremely
high quality of its frequency-doubling

lithium triborate crystals — which IPG
grows in-house.

In the frequency-tripled UV range,
the emphasis has been on power, with
IPG setting what is claimed to be a new
world best with a 267 W output at 355 nm.
That represents a huge increase on the
160 W figure that the company reported
here last year. Avdokhin also described
progress with new red and orange lasers

that are based around a Raman-convert-
ed quasi-continuous-wave seed. Emitting
around 615 nm, the red laser delivers
53 W and has a bandwidth of 6 nm.

All that frequency conversion means
that IPG has now developed a pair of
red/green/blue commercial luminaires
aimed at the cinema projection market
— one with three lasers for conventional
2D movies, and a six-wavelength version
for 3D projectors. Last week, IPG’s CEO
Valentin Gapontsev told an investor con-
ference call that IPG was pursuing “a very
significant market opportunity” in large-
screen 3D cinema and light shows.

IPG is preparing to ship a pre-produc-
tion version of the six-wavelength unit
to its lead customer within weeks, and
is also showing off the illuminator at its
booth in the Moscone Center this week.
In April, the firm will head to the Cine-
ma-Con show in Las Vegas in a bid to woo
cinema operators, Hollywood studios and
the leading projector makers.

“We believe that IPG’s laser luminaire
will deliver the brightness and dynamic
range the industry is demanding for a new
generation of premium large-format 3D
cinemas,” Gapontsev said.

MIKE HATCHER

‘Inpho 2016’ investor event
to go beyond photonics

Inpho is the new identity of the biennial
investment conference and “battle of the
startups” competition, previously known
as Invest in Photonics. The refresh of the
event was announced at Photonics West
by Hervé Floch, director general of the
Route des Lasers cluster, based in Bor-
deaux, France.

This year’s event takes place October
6-7in the city’s grand Palais de 1a Bourse,
and will be broadened to include invest-
ment opportunities in a range of new
technologies — many overlapping with
photonics — such as naontechnology, the
Internet of Things, biotech and healthcare.

Route des Lasers is co-sponsoring the
event alongside CEA Leti and the Bor-
deaux Chamber of Commerce. Floch said,
“The new message for Inpho is ‘photonics
and beyond’. We are expecting to have
at least 20 high-tech companies from
around Europe presenting to a panel of

global investors, both venture capitalists
and corporates.”

He is seeking at least 100 candidate
companies to apply to be assessed by a
panel of experts and investors before being
shortlisted to the 20 that make “elevator
pitches” in Bordeaux. He is also inviting
potential speakers to take part in invest-
ment coaching and information sessions.
At the 2014 event, Netherlands-based
Effect Photonics, a developer of optical
modules for data centers, won the €5000
award for most promising company.

Explaining the broadened scope,
Floch explained: “We must consider the
real world, where investors are putting
money into a range of technology-based
businesses. So we came to the conclusion
that the best investment opportunities
often involve a cocktail of technologies
as well as photonics.”

MATTHEW PEACH
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Conflict mineral rules:
noble or nonsense?

Efforts to stem violence in Africa by tracing

Spot the difference: A minerals'dealer showsthe difference

between tin ore from a rebel-held mine and a'non-conflict mine.
-

Photo: Imagé‘Journeys/Sasha Lezhnev.

Where do the rules stand?
The SEC’s Conflict Minerals Rule was
challenged shortly after it was issued,
highlights Dynda Thomas, a conflict
minerals expert and partner at law firm
Squire Patton Boggs in Cleveland, Ohio,
and a speaker at this afternoon’s Pho-

the origin of key metals used in optoelectronics  tonics West panel session For Wherever

are ongoing, despite interruption from a

legal challenge.

The offices, cleanrooms and conference floors of the pho-
tonics industry seem a long way from metal mines and
murder in the Democratic Republic of Congo (DRC).
The link between optics and the 5.4 million-plus peo-
ple estimated to have died as a result of DRC’s ongoing
humanitarian crisis since 1998 may not be immediately
obvious. But they’re connected thanks to the global web
of trade, and since 2010, also the US Dodd-Frank Wall
Street Reform and Consumer Protection Act.

Dodd-Frank makes the US Securities and Exchange
Commission (SEC) respon-
sible for regulating disclo-
sures about key metals for
optoelectronics that might
originate from the DRC
or adjoining countries.
Specifically those metals
are tin, tungsten, tanta-
lum, and gold, collectively
known as 3TG in short. In-
tended to limit cash-flow
to armed groups in DRC,
the Act’s impacts reach far
beyond US borders, and not only because the Europe is
also considering similar regulations. The Dodd-Frank
requirements mean the entire industrial supply chain
must know where its metals come from. Publicly traded
US companies first had to comply with its requirements
in their 2013 financial reports. As firms are now prepar-
ing to include these details in their filings for the third
year, it’s time to ask questions. Where do the 3TG rules
stand? How do they affect optoelectronics companies?
And are they working?

“Optoelectronics
companies will need to
have visibility throughout
their supply chains in order

to qualify as suppliers.”

DYNDA THOMAS,
PARTNER AT SQUIRE PATTON BOGGS.

You Are in the Supply Chain. The rule, is-
sued in August 2012, required companies
whose products contain the 3TG metals to
make ‘reasonable country of origin inqui-
ries’. Then, in many cases, they would have to conduct
due diligence about the source and chain of custody of
their 3TG. Were any metals not shown to be from repu-
table sources, companies would have had to describe the
affected products as ‘not found to be DRC conflict-free’.
However, in April 2014, a panel of the District of Co-
lumbia Court of Appeals suspended this requirement
in response to a suit led by the US National Association
of Manufacturers. “The court concluded that compel-
ling companies to make that statement would violate
their First Amendment
rights,” Thomas says. But
the need to investigate the
supply chain remains, and
it’s still possible that an
effort to restore the state-
ment requirement will be
taken to the US Supreme
Court. “At this point, we
still don’t know whether
that First Amendment rul-
ing will be finally upheld,”
Thomas stresses.
Meanwhile, Europe is considering its own draft con-
flict minerals regulation. “The original proposed regula-
tion was issued in 2013 and was voted on by the Europe-
an Parliament in May of 2015,” Thomas notes. “We expect
that a final European Union conflict minerals regulation
will be issued around the middle of 2016.” That would in-
evitably raise the current awareness of the issue, Thomas
adds. “Companies outside of the US are more likely to
believe, sometimes not correctly, that the rule does not
continued on page 11
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Conflict Mineral
impact them. When the European Union adopts its own
conflict minerals regulation, that will greatly expand the
number of companies covered by a regulation and that
actively gather and provide information.”

continued from page 09

How do conflict minerals rules
affect optoelectronics companies?
Optoelectronics companies will increasingly be receiving
inquiries about the conflict minerals their products contain,
Thomas says. “Over time, more of their customers will prob-
ably have a ‘DRC conflict-free’ policy or goal, and optoelec-
tronics companies will need to have visibility throughout
their supply chains in order to qualify as suppliers.”

The rule’s relevance to optoelectronics can be seen
in the Conflict Minerals Reports from San Jose’s Avago
Technologies. Selling a variety of relevant products,
including LEDs and fiber-optic components and subsys-
tems, Avago’s Conflict Minerals Policy focuses on check-
ing its suppliers’ sources of 3TG
minerals. “We do not typically
have a direct relationship with
3TG smelters and refiners,” the
company writes. “Avago’s rele-
vant suppliers are required to
implement measures to prohibit
the purchase and use of conflict
minerals from the Democratic
Republic of Congo (“DRC”) and
its adjoining countries...that fund armed conflict in
those countries.”

In December 2013, that involved querying 188 sup-
pliers, who together made 3251 references to a total of
383 smelters and refiners. As of December 2014 that
had shrunk to 253 legitimate smelters and refiners,
132 validated as ‘conflict free’, and 53 being audited
for that certification. Avago wrote that it intended to
‘implement steps to further mitigate the risk that con-

Digging holes: The Luwowo tantalum mine is near Rubaya
in North Kivu, one of the most-conflict torn regions of DRC.
Photo: MONUSCO/Sylvain Liechti.

“Companies should
not dismiss these

issues as ‘soft stuff’.

DOUGLAS HILEMAN,
CONSULTING COMPLIANCE EXPERT.

flict minerals that are necessary to the functionality or
production of our products finance or benefit armed
groups in the DRC.

Leading applications of potential conflict metals in op-
toelectronics include gold coatings used on mirrors and
gratings, observes Rosemarie Szostak, senior analyst at
Tolland, Connecticut, research and advisory firm Nerac,
and chair of the Photonics West 2015 panel session. Tin
used as a solder in mounting devices and tantalum used
in capacitors are also important, as they are across the
electronics industry. Szostak has been working to help
companies meet the SEC’s regulations, and emphasizes
that full compliance would call for great vigilance and cost.

Are the rules working?

The motivation to audit the supply chain is reduced by
the minor consequences of not complying with the regu-
lations, Szostak admits. “Right now, all companies have
to do is say ‘Oh, well, we tried and we didn’t find any-
thing’,” she told Show Daily. The
SEC has limited taxpayer funds
for monitoring and enforcement,
while the Court of Appeals rul-
ing made it easier for companies
not to do anything substantial,
Szostak emphasizes. “They do
not have to say ‘mea culpa’ to
their shareholders or custom-
ers. Best effort, the letter of the
law — that’s all the SEC can ask for. But some companies
are embracing the spirit of the law. They are spurred by
Dodd-Frank to clean up their supply chain.”

Szostak’s experience has led her to call Dodd-Frank’s
conflict mineral provisions ‘a can of worms’. At best it’s
unleashed problems that are not easily solved, and at
worst it’s not working at all. “They’re using a regulation
in one part of the world and expecting it to favorably
impact another part,” she says. It’s impossible to control
the outcome of such measures, Szostak adds. “The use of
in-country oversight, security forces, and assistance to

»I»n

continued on page 13
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Conflict Mineral continued from page 11
local miners has reduced the illicit mineral trade slight-
ly since the enactment of Dodd-Frank, as noted in the
November 2015 US Government Accountability Office
(GAO) Congressional testimony. But in the DRC there
are bad people and they’re not going to let up, no matter
how much you try to regulate their source of funding
away. Sadly the artisanal miners are ultimately hurt by
removing their source of income.”

Douglas Hileman, whose eponymous Los Angeles,
California, firm performs audits outlined in the SEC’s
conflict minerals rules, emphasizes that the measures
overall might be working. He points to an August 2015
GAO report mentioning two analyses by Fairfax, Virginia
consulting firm ICF International on sexual violence in
the DRC. It compares data from 2007 and 2013-2014,
finding a statistically significant decline in sexual vio-
lence. According to Hileman, who is also speaking on
today’s panel, this stands out from anecdotal evidence
on both sides of the debate over whether the rule is ef-
fective. “This is the only objective, published report of a
statistically based study I'm aware of,” he says.

The August 2015 GAO report also found that 1,321
companies filed ‘specialized disclosure’ conflict minerals
reports in 2014. This was substantially lower than SEC’s
original estimate of 6,000 companies that could possibly
be affected by the rule, though SEC officials said that
estimate was ‘intentionally overly inclusive’. The GAO
report also found that 67% of companies that did file
reports were unable to determine the country of origin
of the 3TG metals they had used. 24% said their metals
did not originate in the DRC or its neighbors, while just
4% said that they did. The remaining 5% either used re-
cycled material, or didn’t provide a clear determination.

More than money; more than law
Hileman notes that although the SEC is currently un-
likely to enforce 3TG rules aggressively, those companies

Back-breaking and barefoot: ‘Artisan miners’ in Kailo, DRC,
looking for tin and tungsten minerals. Photo: Julien Harneis.

Wolframite: A miner in Kailo, DRC holds up some
wolframite, the mineral source of tungsten. Photo:
Julien Harneis.

either not filing, ‘egregiously flouting’ requirements, or
making unsupported conclusions do risk SEC action.
“The quality of these submissions is also being reviewed
and analyzed by non-governmental organizations and
other parties,” Hileman adds. “They are getting more
sophisticated and more demanding. Consequences of
inadequate SEC filings can also include adverse public-
ity. For companies in their supply chain — including the
majority of affected companies in the photonics industry
— non-responses or inadequate completion of conflict
minerals reporting templates risk unwanted attention
from customers, or even losing customers.”

Furthermore, the consultant urges manufacturers to
consider the full societal context of the regulations. “It
is tempting to look at this rule as a single data point,”
Hileman says. “It is also tempting to look at a single
court decision or legal opinion as the defining answer
for conflict minerals, or to achieve legal compliance. As a
matter of practice and risk management, this is just one
of many drivers in the landscape of new, emerging, and
stricter requirements for management, oversight, and
reporting related to the supply chain. This one happens
to be very visible right now because it’s an SEC rule, and
because some of the requirements are in flux.”

Beyond Dodd-Frank, other non-financial infor-
mation is becoming important for companies to
provide. Areas involved include human trafficking,
forced labor, fair pay, gender equality, environmen-
tal preservation and degradation, energy efficiency
and greenhouse gas emissions. Some questions are
regulatory, such as on human trafficking in the UK
and California, and others are specific to industries
or customer requirements, Hileman explains — but
all should all be answerable. “Companies should not
dismiss these issues as ‘soft stuff’,” he warns. “They
warrant the same approach and rigor as any other
compliance or customer requirements.”

Lydia Hultquist will chair the Conflict Minerals: For
Wherever You Are in the Supply Chain panel session at
3pm today.

ANDY EXTANCE
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Thales is a world leader in the design and manufacturing of nanosecond
lasers as well as high intensity laser systems. Thales is committed to
satisfying the most demanding industrial applications by providing
reliable and easy-to-use lasers with exceptional technical performance.
Thales meets the industrial sector high production rates and 24/7
capability, benefiting from consistent delivery and experience across a
number of projects, including development of the world’s most powerful
laser for the ELI-NP Research Centre. So every moment of every day,
wherever technical capacity is critical, Thales delivers.
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More than skin deep: a wish list
for photonics in dermatology

Dialogue between clinicians and technologists is the key to fully exploiting
the advantages of photonics for imaging and diagnosis of skin conditions,
says dermatologist and BiOS session chair Kristen Kelly.

Photonics technologies have a long tradi-
tion of being put to work on the skin of hu-
mans and animals — not least because skin
presents such a readily accessible target.

In recent years the application of
photonics in dermatology for a range of
analytical and re-
medial purposes
has entered a new
phase of sophisti-
cation, thanks to
broad advances
in instrumental
platforms and
the beginnings of
a dialog between
developers and
clinicians about
the potential ben-
efits to be had.

Those mutual
discussions now hold the key to fully ex-
ploiting the developments that lie ahead.
According to Kristen Kelly of the Univer-
sity of California, Irvine, who spoke on
the subject during the Clinical Perspective
session of Saturday’s Photonics in Der-
matology and Plastic Surgery conference,
clinicians now need to make developers
more aware of what they require.

“The technology has made great prog-
ress, but from a clinical point of view the
conversation needs to move beyond a dis-
cussion of what we have available now
and start to consider how the tools we
have could be improved,” Kelly comment-
ed. “Which aspects don’t fit so well into
the work of the clinic, and what would
make them fit better? What would help
me the most?”

Imaging and therapeutics
One area where photonics has already
demonstrated significant potential is im-
aging of skin tissues showing malignant
dermatological conditions — with accurate
imaging of skin cancers representing the
number one concern.

“A variety of modalities have been used
to image skin cancers, but there are still
a number of problems with them,” said
Kelly. “Many do not image deep enough
into the tissue. Some can only analyze a
very small location, and so cannot image
a large enough area to see the entirety of
a skin cancer. In others, the resolution is
simply not good enough. There are a vari-
ety of reasons why we need to greatly im-

“We need much
better feedback
information than
we have now
about the effects
of photodynamic
therapy.”

prove these parameters, if we want to be
able to use the techniques for diagnosis.”

In an ideal world, that diagnosis would
not involve a conventional biopsy but in-
stead use photonics to scan a skin lesion
and confirm a clinician’s suspicions on the
spot. Biopsies,
although clearly
valuable, are not
without their own
risks and intro-
duce an unwel-
come time delay
into the process
while samples
are analyzed.
A way to avoid
them as much as
possible would
appear high on
a clinician’s wish
list for photonics in dermatology.

Exactly which modalities might best
serve this goal is a topic clinicians and de-
velopers should jointly discuss, according
to Kelly.

“Optical coherence tomography (OCT)
has definite advantages over some other
techniques, but there are
still issues with the res-
olution and exactly what
you can see with it,” she
noted. “At present, using
it is certainly not the same
as looking at a biopsy and
being able to see precisely
how individual cells ap-
pear. Other techniques,
such as multi-photon mi-
croscopy and multi-spec-
tral imaging, may well
have much to offer too.”

Treatment of birth
marks and similar vas-
cular lesions in the skin
would also benefit from
light-based techniques
able to image the tis-
sues quickly and without
side-effects. The ability
to rapidly ascertain the
precise size and depth of
blood vessels in a certain
area of skin is of obvious importance to
a clinician when determining which la-
ser settings are appropriate for effective
treatment.

From a therapeutic standpoint, im-

proved imaging regimes would help to
accurately track the progress of any treat-
ments and improve the generally too low
degree of feedback between diagnosis and
therapy — something that Kelly believes
may have held back the long-standing ef-
forts to use photodynamic therapy (PDT)
for both skin cancers and vascular lesions.
“We need much better feedback in-
formation than we have now about the
effects of PDT. Once a tumor is accurately
delineated, we need to determine wheth-
er we have adequately treated the entire
area without over-treating and risking
scarring. Plus some cancers are large and
difficult to completely remove by surgical
means, so a good light-based technique to
determine that no cancerous cells were
left behind would be very helpful.”
Aesthetic laser treatments, exploiting
the action of lasers on skin tissues and
potentially able to deliver a number of
improvements to both appearance and
condition, represent a substantial mar-
ket sector for photonics in dermatology.
Although slightly removed from the sur-
gical arena, there is plenty of scope for
these kinds of treatments to also benefit

from improved photonics techniques, as
Kelly noted.

“Treatment of scars is a very significant
issue across the world and affects the lives
of many people. The ability to image a scar

and immediately know exactly how deep
itis, prior to setting the parameters of our
laser treatments, would be very valuable.
Even a cosmetic application like tattoo re-
moval, which has advanced in recent years
through the use of picosecond lasers, could
be improved further in terms of getting
more rapid color removal for patients.”

More conversations

The kinds of conversations between clini-
cians and photonics developers that will
assist with all these improvements are
under way — especially at a meeting such
as Photonics West — but progress has to
date been somewhat fitful.

As ever, economics and the potential
for some significant cost-savings will pro-
vide a powerful motivating factor for this
situation to improve. History suggests
that once concepts for compact imaging
systems advance to the point where they
can reasonably fit into the work-flows
of clinics at a bearable cost, the process
will gather its own momentum. The cur-
rent interest in smaller and cheaper OCT
systems, much in evidence this week at
Photonics West, demonstrates that the
tide is moving in the right direction for
dermatologists to eventually reap the re-
wards. In the meantime, Kelly and her
colleagues intend to keep talking.

“I suspect that many people who could
both contribute and benefit from these
discussions are unaware of them at all,
and that meetings on the topic tend to
involve either far more clinicians than en-
gineers, or vice versa,” Kelly commented.

Clinicians Kristen Kelly (left) and Mihaela Balu using multi-photon microscopy based on JenLab laser
equipment for non-invasive imaging of suspected skin cancers. Copyright: Paul Kennedy.

“The more that we are able to bring scien-
tists and clinicians together to talk about
these issues and devise solutions to them,
the better off we will be.”

TIM HAYES

Photonics West: The world’s largest marketplace for photonics, optics, imaging, and industrial lasers

SPIE. fophcs.org
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DRS Technologies has pioneered the next generation of commercial uncooled thermal imaging
technology by engineering the smallest pixel pitch in the industry. With its release date
approaching, it's time to prepare for the future of thermal.

Visit booth #2801 or drsinfrared.com/RSVP to register for an advanced preview.
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With more than 1,250 companies, this exhibition continues
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Welcome to the optics.org Product Focus which we have published specifically for All this information and more can be found on the optics.org website.
Photonics West 2016 in partnership with SPIE and the Photonics West Show Daily. Simply go to www.optics.org for all the latest product and application news.
Here you will find an effective at-a-glance guide to some of the latest products available Alternatively, why not sign up to our free weekly newsletter
on the market with booth numbers if available making it easy for you to check out the (www.optics.org/newsletter) and get the information delivered direct.
products for yourself.
TRIOPTICS Visit us at Booth #1133 Voltage Multipliers Inc. Visit us at Booth #4324
TriAngle electronic autocollimators Optocouplers Just Got Better!
TriAngle electronic autocollimators measure angular The OC100/150 line of high voltage optocouplers
displacements of optical or mechanical parts with feature high gain, long-term gain stability, and high
highest accuracy. isolation voltage.
The versatile and modular design allows them to The optocouplers operate at 10kV or 15kV
be fitted with a wide selection of objective tubes, maximum reverse voltage, and generate small levels
different sensors, reticles and light sources. of leakage current that can be used as a control
With objective tubes of different focal lengths and signal in feedback circuitry.
apertures, the optimum measurement solution Optocouplers are useful in preventing ground
regarding angle resolution and measurement range is Contact Details loops, especially in noisy environments where Contact Details
easily found. TRIOPTICS GmbH instruments are used. Karen Spano, Sales Administration Manager

HafenstraBe 35-39 Voltage Multipliers, Inc.

22880 Wedel 8711 W. Roosevelt Ave,,

Germany Visalia, CA, USA 93291

www.trioptics.com VMI'is ISO9001:2008 registered. kspano@voltagemultipliers.com
www.voltagemultipliers.com

Tel: +1 (559) 651 1402

The TriAngle software provides many features to
simplify the daily use in the laboratory or in the
production environment.

Other applications include high voltage switches, or
as a high voltage op amp.

Iridian Spectral Technologies Visit us at Booth #505 CILAS

Leader in Optical Filter Solutions CILAS new adaptive optics loop
Iridian Spectral Technologies, offers optical filters With the Monomorph deformable mirrors,

and coatings solutions addressing a wide range CILAS will provide a full adaptive-optics loop for
of applications from the UV (300 nm) to LWIR (10 high power lasers and astronomy applications.
um) including spectroscopy, bio-medical/medical Moreover, CILAS will achieve soon developments
devices, endoscopy, medical imaging, sensing, concerning larger apertures (>150 mm) and
telecommunication and 3D entertainment. high LIDT dielectric coatings optimized for future
Iridian now offers filters tailored for clinical chemistry Iarge—scale‘laser |nsta\!at|ons. Besides, the r\se'of
analyzers and point of care devices and instruments. the correction bandwidth (up to 2 kHz sampling

frequency) means they can ideally be used for

Our band pass, excitation, emission, dichroic, and edge Contact Details astronomy telescopes and give an affordable Contact Details

filters offer exceptionally high transmission/reflection, Iridian Spectral Technologies selluifien, CILAS

low ripple, steep edges, and deep blocking outside 2700 Swansea Crescent i 8 avenue Buffon, BP6319

pass bands all with the highest standards for durability Ottawa, ON, Canada Read more: http://www.cilas.com/brochure- 5053 Oleas Cadlos 2- Friee

and reliability. K1G6R8 optique-adaptative.pdf .
www.iridian.ca optics@cilas.com
inquiries@iridian.ca Tel: +33 (0)2 38 64 15 55

Tel: +1 (613) 741 4513

eagleyard Photonics GmbH Visit us at Booth #932

Thorlabs Releases Tunable Ti:Sapphire Laser

. R SENSE THE POWER

Thorlabs’ Laser Division is excited

to debut the Tiberius Femfosecond Brightness - beyond engineering.

Tunable Ti:Sapphire Laser. Designed 20 Watt Peak Power @ 808nm eagleyard’s new

for multiphoton imaying and in 808nm broad area semiconductor laserdiode

collaboration with Thorlabs® life delivers 20 Watt peak power under pulsed

science application specialists, the operation from a single emitter.

Tiberius leverages the company’s ® 10 us pulse width @ 25kHz Repetition Rate. Top

25+ years of experience in precision ~40°C to +80°C

manufacturing, our multi-disciplinary

team of design engineers, and the ® Upon request also available with fast axis Contact Details

substantial infrastructure of a vertically infegrated company. collimation (FAC) eagleyard Photonics GmbH

With a wide tuning range of 720 - 1020 nm, an industry-leading tuning speed of Its high plulse enefgy apd fast “S.e e . RUdowerC_haussee %

up to 200 nm in less than 100 ms, and full ThorimagelS™ inteyration, the Tiberius e 5 Fhls Iase‘r cleety |Qea!\y suA|ted for high 12489 Berlin, Germany

enables seamless and synchronized control for two-photon imaging experiments, resqlutlon sensing applications in extreme harsh www.eagleyard.com

photostimulation / uncaying, and live high-speed image acquisitions. EVITORITERES. info@eagleyard.com
Detailed information can be found under Tel: +49-30-6392-4520
http://www.eagleyard.com/products/ Fax: +49-30-6392-4529

multimode-laser-diodes/

SPI E. optics.org: Contact Rob Fisher, Advertising Sales tel: +44 (0)117 905 5330 fax: +44 (0)117 9055331 email: rob.fisher@optics.org y follow us on twitter @opticsorg



optics.org product focus

SPIE Photonics West 2016 Edition

ID Quantique SA

900-1700nm photon counter with
the best dark count rate: <200Hz at
20% quantum efficiency.

NEW: <100ps timing resolution!

The ID230 series is a major breakthrough for

single photon detection in free-running mode
(asynchronous detection) at telecom wavelength.
The avalanche photodiode working in Geiger mode
is cooled down to -100°C. A timing resolution below
100ps can be reached at 25% quantum efficiency.

Nanoscribe GmbH

Photonic Professional GT

Photonic Professional GT is the world's highest
resolution 3D printer for nano- and microfabrication.
It provides additive manufacturing and maskless
lithography in one device.

The two-photon polymerization driven turnkey
systems set new standards in a multitude of
applications like photonics, micro-optics, micro-
fluidics, MEMS, and life sciences. Prism Award Winner
2014 ("Advanced Manufacturing”) and WTN Award
Winner 2015 (“Materials”).

Spectrum Scientific Inc.

Spectrum Scientific Inc. (SSI)
introduces our family of HCR’s
Hollow Cube Retroreflectors

SSI's metal replicated retroreflectors are made from a
single piece of aluminum and can have mounting features

machined into the part. We offer standard and custom sizes
with a Return Beam Accuracy (RBA) as low as 2 arc seconds.

Sizes range from 10 mm to 65 mm in diameter. HCR's are
coated with aluminum for the VIS region or gold providing
high reflectance from the NIR through 10 microns.

Applications include FT-IR, laser tracking, environmental and
scientific. SSIis an 1SO 9001:2008 certified manufacturing
company and has been in business since 2004.

Contact us with your retroreflector or other gratings and
replicated mirror requirements.

Diverse Optics Inc.

Precision Injection Molding and Single
Point Diamond Turning of Custom
Polymer Optics

Diverse Opitics specialize in precision injection molding and
single point diamond turning of custom polymer optics.
Reduce cost, trim weight, improve performance, and simplify
your product design by implementing precision polymer
optics!

We do it all; prototyping to series production of free-forms,
spheres, micro-optics, aspheres, domes, convex/concave,
plano/convex, bi-convex, diffractives, Fresnels, prisms, light-
pipes, lens arrays, collimators, combiners, toroids, CPC’s, TIR's,
parabolics, off-axis, ellipticals, and more.

Whether its thousands of molded optics or a few diamond

turned prototypes, we'll show you how polymer optics are
perfected!

Visit us at BiOS Booth #8701

Visit us at Photonics West Booth #714

Contact Details

ID Quantique SA, Ch, de la Marbrerie, 3
1227 Carouge/Geneva, Suisse/Switzerland
www.idquantique.com
info@idquantique.com

Tel: +41 2230183 71

Visit us at Booth #431

Contact Details

Nanoscribe GmbH
Hermann-von-Helmholtz-Platz 1
D-76344 Eggenstein-Leopoldshafen
Germany

www.nanoscribe.de
info@nanoscribe.de

Tel: +49 721 60 82 88 40

Visit us at Booth #2719

Contact Details
Spectrum Scientific Inc.
16692 Hale Ave. Irvine, CA 92606

www.sssioptics.com
sales@ssioptics.com
Tel: +1 949 260 9900

Visit us at Booth #315

Contact Details
Letty Trevino, Sales Engineer

Diverse Optics Inc,, 10310 Regis Court,
Rancho Cucamonga, CA 91730

www.diverseoptics.com
info@diverseoptics.com
Tel: +1 (909) 593-9330
Fax: +1 (909) 596-1452

TOPTICA Photonics AG

Visit us at Booth #1023

New femtosecond fiber laser
FemtoFiber ultra NIR

TOPTICA's new femtosecond fiber laser FemtoFiber
ultra NIR delivers below-150 fs pulses with a central
wavelength of 780 nm and 80 MHZ repetition rate.

Although the laser delivers a powerful output of more
than 500 mW, it is still a compact turnkey system
without the need for watercooling.

Therefore the FemtoFiber ultra NIR is an excellent laser
for applications in biophotonics and microscopy, as well
as semiconductor inspection and surface analysis.

Contact Details
TOPTICA Photonics AG
www.toptica.com
sales@toptica.com

Visit us at Booth #4356

greenTEG AG

gRAY B0.5-SC

The gRAY B0.5-SC measures up to 500 mW on a
surface of only 2x2 mm2. gRAY B0.5-SC detectors
have no angle dependence (+ 30°) and measure in a
spectral range from 190 nm to 15 pm.

The detector is available as bare die component or
mounted on a PCB for easy OEM system integration.
With its small dimensions, the detector is especially
suited for measurements inside the laser source.

At higher volumes, the B0.5-SC is among the most cost
effective detectors.

Further information www.gray.greenTEG.com

Varioptic

AutoFocus Liquid Lenses and Modules

Varioptic Liquid Lenses enable Variable Focus and Variable
Astigmatism. The main features of these lenses are:

® No moving parts: unlimited number of cycles
Low power consumption

Unique resistance to vibration and shocks

No sensitivity to orientation

Fast

Wide dynamic range

Extremely compact format.

Varioptic lenses are today widely used in applications such
as Barcode reading, Machine Vision, Medical imaging,
Defense applications, instrumentation, consumer, etc.

Come and see our Product Demos on booth 5546,
North Hall!

LightPath Technologies

Fundamentals of Molded Optics
Wednesday 17 February 2016
8:30 AM - 12:30 PM

This course provides attendees with an overview of
the numerous optical molding technologies with an
emphasis on the fundamentals of the more dominant
fields of injection molded plastic optics and precision
glass molding.

A review of glass molding, plastic molding and
hybrid molding processes will be included. Some

of the course topics include description of the
manufacturing processes, tool design features,
materials properties, and design methods unique to
molded optical elements.

Contact Details
greenTEG AG
Technoparkstr. 1

8005 Zurich
Switzerland
www.greenTEG.com
info@greenTEG.com
Tel: +41 44 632 04 20

Visit us at Booth #5546

Contact Details
Varioptic - a BU of Parrot SA
24B rue Jean Baldassini
69007 Lyon

France

www.varioptic.com
sales.varioptic@parrot.com
Tel: +33 (0) 4 37 65 35 31

Visit us at Booth #722

Contact Details

LightPath Technologies

2603 Challenger Tech Ct Ste 100
Orlando, FL United States 32826-2716
www.lightpath.com

Tel: +1 407 382 4003
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Diamond SA Visit us at Booth #4568

Visit us at BiOS Booth #8922
Visit us at Photonics West Booth #1043

Ibsen Photonics

DiaLink Fiber Optic interconnect for
rotating medical applications

Optical fibers provide compact and flexible conduits, for light
or data transmission, utilized in diagnostic and interventional
medical applications. Fiber has become widely employed

in imaging, laser delivery systems, illumination, sensors and
equipment interconnects.

The DiaLink is designed to address these specific requirements.
It combines push-pull technology (for easy handling) and
protected end-faces (reducing the need for cleaning). Moreover,
the symmetrical small circular diameter design enables
integration, within high speed rotary joints, where a well-
balanced connector is needed (to avoid vibration forces).

The DiaLink is compatible with EtO-sterilization processes and
can be delivered meeting ISO class 7 packaging specifications. It

is available in PC and APC versions (for SM, MM standard and large

core fibers), and can be easily identified, thanks to colored fiber
or cable boots.

ALPhANOV Visit us at Booth #1223-J

MULTIBOARD, a set of electronic
cards dedicated to fiber lasers

ALPhANOV has been developing the ‘MultiBoard’
solution, a set of electronic cards dedicated to
control various fiber lasers architectures.

Thanks to its modularity, the ‘MultiBoard' series
gives fiber lasers the ability to reach a wide range
of features: CW or pulsed, Q —switched or mode-
locked operation, multistage MOPA, pulse-on-
demand... ALPhANOV offers fast integration of
these cards in compact and powerful OEM modules
with many combinations.

It allows laser designers and R&D teams to save
time during the design and prototyping as well as
to achieve original specifications in a cost-efficient
way.

Contact Details
Diamond USA Inc.
North Billerica, MA 01862

www.diausa.com
diamond@diausa.com
Tel: +1 978 256 65 44

Contact Details
ALPhANOV

Institut doptique d’Aquitaine
Rue Frangois Mitterrand,
33400 Talence, France
www.alphanov.com
info@alphanov.com

Tel: +33 524 545 200

EAGLE Raman-S

We introduce the EAGLE Raman-S spectrometer
which offers high sensitivity and resolution in a
compact form factor.

Due to the low f-number, tall input slit and
high resolution, the EAGLE Raman-S is ideal
for integration into high performance Raman
spectroscopy instruments.

The spectrometer is very flexible and can be used
with many different laser wavelengths and detector
systems. For instance, with a 785 nm laser 200 —
3650 cm-1 can be covered with a resolution of 5
cm-1.

URL: http://ibsen.com/products/oem-spectrometers/
eagle-spectrometers/eagle-raman-s/

CMOSIS

CSI2100 Image Sensor

CMOSIS introduces the CSI2000, featuring a 1440 x
1440 pixel array with 12 x 12 um2 black and white
global shutter pixels, running over 500 fps at 10
bits/pixel over 36 LVDS channels supporting row
windowing and X/Y mirroring.

With its full well capacity of 2 Me-/pixel the sensor is
optimized to detect small signal variations in bright
images captured at high-speed.

This enables medical, scientific and industrial
applications like FFOCT and welding inspection.

Arden Photonics Ltd

VFI-2000 End-face inspection for
large diameter fibers

The VFI-2000 is an interferometric system designed
for checking the quality and flatness of large diameter
fibers and rods, from 400-2000um diameter.

The 5Mpixel camera in the VFI-2000 helps to show
every detail and gives ample digital zoom capability up
to a diameter of 2000pm.

The two modes of operation - inspect and fringe -
allows users to check both the flatness and end quality
of a cleaved or polished fiber.

The VFI comes with an efficient software package
containing controls to switch between fringe and
inspect mode built in. It also allows users to grab and
save images for later use with just one insertion.

Please see the VFI-2000 at Photonics West 2016 —
Arden Photonics booth #5543.

Wuhan National Laboratory for Optoelectronics

Contact Details

Ibsen Photonics

Ryttermarken 15-21, DK-3520 Farum
Denmark

www.ibsen.com

inquiry@ibsen.dk

Tel: +45 44 34 70 00

Fax: +45 44 3470 01

Visit us at Booth #4241

Contact Details
CMOSIS
Coveliersstraat 15
Antwerp, Belgium
WWW.CMOsis.com
info@cmosis.com
Tel: +323 26017 30

Visit us at Booth #5543

Contact Details

Arden Photonics Ltd

Royston House, 267 Cranmore Boulevard,
Shirley, Solihull. B90 4QT. UK

www.ardenphotonics.com
sales@ardenphotonics.com
Tel: +44 121 733 7721

Fax: +44 1217337797

Visit us at Booth #8841

The only one national laboratory in Optoelectronics

invites applicants to strengthen its research and
application in such five key themes:

® Optoelectronic Devices and Intergration
Laser and TeraHertz Technology

Photonics for Energy

(]

® Bjomedical Photonics

[ ]

® |nformation Storage and Optical Display

Contact Details

Wuhan National Laboratory

for Optoelectronics,

1037 Luoyu Road Wuhan 430074,
PR. China

www.wnlo.cn
wnlo@mail.hust.edu.cn

Tel: +86 27 87793862
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Photonics: at the heart of
the neuroscience hurricane

Optical technologies occupy center stage as the

BRAIN Initiative gathers momentum.

The four-day BiOS program on neurophotonics, neuro-
surgery and optogenetics has a lot of ground to cover.
Chaired by Rafael Yuste of Columbia University, it com-
prises three individual conferences: neural imaging and
sensing; optogenetics and optical manipulation; and
finally clinical and translational neurophotonics.

Each of these areas is a major focus of attention right
now, not least because of the US government’s BRAIN
Initiative (Brain Research through Advancing Innova-
tive Neurotechnologies), which has positioned neuro-
science as one of the key scientific challenges of the age.

And photonics will be critical to that effort, by en-
abling many of the key analytical methods either already
in use or envisioned across the full breadth of the neu-
roscience agenda.

“The Photonics West program represents a wide set
of research areas, but in practice these disparate topics
have similar needs and requirements,” Yuste told Show
Daily. “Our agenda is broad, but clear-cut. The common
thread is neuroscience, and with the BRAIN Initiative
now drawing directly on optical technologies, the use of
photonics is becoming a very big deal.”

Despite the complexity of the subject, optical tech-
niques for neuroscience will continue to hinge on the
two relatively straightforward things that light can do
in the brain: either “read” the neural activity underway,
or “write” neuronal activity, compelling those neurons
to fire.

“Simply put, photonics can image the brain or stim-
ulate it,” Yuste said. “The Photonics West program is
designed to reflect that, through the two individual con-
ferences on neural imaging and optogenetics. The third
stream, on clinical and translational work, recognizes the
number of papers now appearing from clinical activities,
as these optical techniques start to leave the laboratory.”

Playing the piano

On the imaging side of the equation, many of the current
advances stem from a wish to image brain activity in
three dimensions, with a flurry of recent papers de-
scribing ingenious methods for doing just that. Yuste
said that these techniques, essentially turning a micro-
scope from a 2D machine into a 3D system, represent a
remarkable advance.

“Microscopy since Leeuwenhoek has almost always
been thought of as a two-dimensional method, and mi-
croscopists working together with neuroscientists are
now pushing it into the 3D arena,” he said. “What we
are witnessing here is a revolution.”

This revolution is built on a combination of new hard-
ware and novel experimental strategies, including light-
sheet and light-field methodologies, as well as hologra-
phy-based approaches. There has also been significant
progress in software development and the use of new
algorithms, arising from recent advances in computa-
tional optics. In some cases, progress in hardware and
software has gone hand in hand.

“The technique of light-field microscopy has emerged
from computational photography and the ability to ex-

tract 3D patterns from
photographs taken off-ax-
is,” Yuste noted. “Mean-
while the use of holog-
raphy has been greatly
complemented by the de-
velopment of algorithms
for non-negative matrix
factorization, or NMF.
This enables you to do something which would seem to
be impossible: take the photons emerging from a volume
of tissue and allocate them to their particular points of
origin among the layers of tissue present.”

Alongside these imaging breakthroughs, recent ad-
vances in optical stimulation and optogenetics have
made it increasingly feasible to reach neurons in the
middle of animal brains and activate them in arbitrary
spatio-temporal fashion — “playing the piano,” as Yuste
puts it. And the most critical development of all has been
an increased dialogue between all parties.

“In the past these fields have tended to operate inde-
pendently, but now there is starting to be a productive
back-and-forth discussion between them, and the creation
of teams that are genuinely interdisciplinary,” Yuste said.

Since 2013, the significant motor behind all these
developments has been the BRAIN Initiative — its
goal to understand how the human brain functions
and the implications of that knowledge. As one of the
Initiative’s original instigators, Yuste recognizes the
impact that it has already had on neuroscience and on
related photonics developments, along with the import-
ant questions now arising about how best the project
should proceed.

“The BRAIN Initiative is going forward very well,” he
said. “The federal funding agencies — the NTH, NSF and
DARPA - are all fully involved. And there are some new
kids on the block too. TARPA, the Intelligence Advanced
Research Projects Activity, which comes under the remit
of the US Director of National Intelligence, has not been
heavily involved in biomedical research in the past but
has now jumped in.”

Commitments from the private sector have also
continued. One example is the Kavli Foundation, which
along with its university partners committed $100 mil-
lion to neuroscience research and the BRAIN Initiative in
October 2015. Individual private companies are playing
a role too — notably Google, which has embarked on a
neuroscience research portfolio of its own. Although the
company’s efforts are taking place largely behind closed
doors, Yuste expects that there will be many significant
overlaps with the work already under way within the
BRAIN Initiative.

Google’s neuroscience interests were certainly vis-
ible in November 2015, when the Breakthrough Prize
awards ceremony recognized optogenetics pioneers Karl
Deisseroth and Ed Boyden in a celebrity-packed event
held in Mountain View, California, and put advanced
neuroscience squarely on the media’s radar. Sergey Brin,
co-founder of the search-engine giant, is a founding
sponsor of the prize, alongside other science and social
media entrepreneurs.

“All this is of course fantastic — music to our ears,”
commented Yuste. “But at the same time, I am conscious
that there are some elements currently missing from the
BRAIN Initiative.”

One problem is the current structure of the Initia-
tive’s research program, which allows a large number
continued on page 23
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Neuroscience continued from page 21
of relatively small laboratories and insti-
tutions to dip into the available funding
and resources. Although this approach
has served neuroscience well enough in
the past, Yuste believes that the goals
and scope of the BRAIN Initiative would
be better served by gathering the players
into a smaller number of large research
centers, or “brain observatories” — and
especially by involving the biggest player
of all.

“The logical thing to do, I believe, is to
encourage the US Department of Energy
to get involved in the BRAIN Initiative,”
Yuste said. “If it comes on board, that re-
ally could change the game.”

The national laboratories run by the
DoE are among the largest concentrations
of scientists in the world; and they are
mostly physical scientists — chemists,
engineers and mathematicians as well
as physicists. Their participation would
change the flavor of the BRAIN Initia-
tive significantly, and bring it closer to the
kind of “Big Science” projects that the DoE
labs have traditionally pursued.

“Right now, the Initiative’s work is
done by small groups of people in indi-
vidual labs working in isolation,” noted
Yuste. “But DoE involvement would turn
it into a project similar to those research
efforts around particle accelerators and
astronomical observatories, where the
science is carried out by large internation-
al teams. That’s why I have been pushing
to bring the DoE on board.”

Those discussions have inevitably
involved some conversations about poli-
tics. A 2015 meeting at Argonne National
Laboratory in Chicago brought many of
the players together and allowed Yuste
to make his case for transforming the
BRAIN Initiative in such a way.

“The Argonne meeting was intended
as a forum for discussion, with repre-
sentatives of the Initiative and the DoE
present,” he noted. “But my reading was
that there was a lot of goodwill and un-
derstanding of the issues on both sides
of the table.”

A second political dimension involves
the ethical implications of advanced neu-
roscience research, and the safeguards
needed to ensure that techniques to view
and even modify the workings of the brain
are applied appropriately.

“Naturally our intention is to ensure
that these methods are developed for the
right reasons and put to use in the right
way,” Yuste commented. “I am involved
in a committee created by the NIH to
provide ethical guidance to the BRAIN
Initiative, and that committee has started
working to bring that dimension into the
picture. We are today very far from the
point at which any form of brain influence
or control is on the table, but it’s not too
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early to start the discussions.”

In the meantime, the message to engi-
neers and photonics developers attending
Photonics West is for them to appreciate
the significance of the work being dis-
cussed in the neuroscience conferences,
and the profound implications it could
have. Yuste draws a parallel with genom-
ics, another federally backed science pro-

—__
ofs

A Furukawa Company ‘ Your Optical Fiber Solutions Partner®

WEDNESDAY, FEBRUARY 17, 2016 | 23

gram that has brought about a technolog-
ical revolution and created entirely new
industries — only this time, the effects
could be even bigger.

“This is not some obscure corner of sci-
ence and industry,” he commented. “This
is the kind of work that will revolutionize
neuroscience, neurology and psychiatry
— not to mention our understanding of

ourselves. My expectation is that fifteen
years from now we will see a whole new
set of industries that have grown out of
these optical imaging and optogenetics
techniques. The work is critical for man-
kind, and the photonics engineers and
developers at Photonics West are at the
heart of the hurricane.”

TIM HAYES
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Prism Award finalists show breadth
of photonics innovation

Pocket-sized laboratories based on miniature optics, stand-off bomb detectors
using Raman spectroscopy, and state-of-the-art laser cinema projection technology
are all in the running at this year’s awards.

Each year at Photonics West, the indus-
try recognizes the most innovative optics
and photonics products to hit the market
with the Prism Awards. The 2016 edition
represents the eighth in the series and
competition has been fiercer than ever.
Here we present the 27 products to make
the 2016 finals, across nine different cate-
gories. The nine winners will be revealed
at tonight’s gala dinner event taking place
at the Marriott Marquis hotel, with the
vast majority of the finalists exhibiting at
the Moscone Center this week. Check back
tomorrow to find out who won!

Biomedical
Instrumentation

Avotec — Real Eye Nano: eye-tracking
in MRI scanners: Florida-based Avotec
might not be a familiar name in the pho-
tonics industry, but it has been working
on products for magnetic resonance im-
aging (MRI) systems for more than two
decades. Based entirely on glass and plas-
tic materials, the company’s new “Real
Eye Nano” product is described as the
world’s only MR-inert eye tracking sys-
tem. Integrating a fiber optic illuminator
with an image guide for the mirror the
patient uses to view the projection screen,
Avotec claims an order-of-magnitude size
reduction compared with previous track-
ing technologies.

Biodesy — Delta: Aimed at applications
in drug discovery and protein analysis,
Biodesy’s ultrafast mode-locked Ti: sap-
phire laser system is able to measure
subtle structural changes in biomole-
cules that can have a profound influence
on their effect. “The Biodesy Delta is en-
abling the long-sought goal of detecting
protein conformational change in real
time,” explains the firm. Proteins are the
workhorses of the body, performing myr-
iad vital functions. “The system expands
our scientific understanding and our abil-
ity to find first-in-class medicines against
any protein target, and enables drug dis-
covery against protein targets previously
thought to be intractable.”

Convergent Dental — Solea: Afraid of
the dentist? You're not alone — accord-
ing to the American Dental Association,
as many as 90 million people in the US
avoid the dentist because of that fear.
Based around a novel 9.3 micron laser
developed in collaboration with Coher-
ent, Boston-based Convergent Dental’s

Solea system aims to replace the dreaded
drill with a painless procedure that can
even be performed without anaesthetic.
Said to be the first carbon dioxide laser
cleared by the FDA for the full range
of soft, hard and osseous tissue treat-
ments, the critical factor is that novel
wavelength. Tuned to the absorption
peak of hydroxyapatite, it translates to
high-speed, precise, pain-free and silent
drilling of enamel at a similar speed to
the traditional drill. Visits to the dentist
may never be the same again!

Detectors and Sensors
Alakai Defense Systems — Portable Ra-
man IED detector (PRIED): Described
by Alakai as the “first completely eye-safe
stand-off Raman instrument for sale”, the
key of the company’s improvised explo-
sive device (IED) detector is its employ-
ment of a deep-UV excitation wavelength
to create a much stronger scattering sig-
nal. Said to be capable of detecting some
explosives at a range of 50 meters in less
than 20 seconds — and far more quickly
at closer distances — PRIED means users
do not have to worry about ambient light-
ing, fluorescence swamping the signal, or
endangering innocent bystanders with
reflected laser light.

Hamamatsu Photonics — MEMS FPI
Spectrum Sensor: the photonics industry
stalwart has developed a miniature Fab-
ry-Perot interferometer that fits inside a
standard TO-5 metal can package. Based
around MEMS technology and an ava-
lanche photodiode detecting in the 1550-
1850nm range (which can be extended
for other applications if required), it is
set to find employment in any number
of handheld devices where infrared de-
tection is needed. See Hamamatsu Pho-
tonics at the Photonics West exhibition,
booth #1412.

Spectral Engines — Wireless IR anal-
yser: Another miniature interferometer
technology, the key element in Spectral
Engines’ tiny spectrometer is a novel
monolithic, off-plane Fabry-Perot MEMS
device enabling fast and stable operation
and resistance to shocks, vibrations and
wear. Described by the Helsinki, Finland,
company as “an infrared spectroscopic lab
in your pocket”, it has the added benefit
of a spectral range extending beyond 1.7
microns. See Spectral Engines at booth
#5269.

Displays and Lighting
Crystal IS — Optan SMD: Available in
a variety of package configurations and
wavelengths, these high-performance
UVC-LEDs from Crystal IS are based on
the company’s proprietary knowledge of
aluminum nitride semiconductor materi-
al. More specifically, the Optan products
are designed to prevent thin “biofilms” of
bacteria forming on anything with a wet
surface — from contact lenses and cath-
eters to pipes and medical instruments.
The upstate New York firm estimates that
damage from biofilm costs at least $200
billion every year in the US alone — and
that the market for equipment to combat
it is growing fast. See Crystal IS at booth
#40061.

Dolby, Christie, Necsel — Dolby Vision
Cinema Laser Projector: Photonics tech-
nologies from all three of the collabora-
tors, as well as Texas Instruments’ DLP
chipset, come together in the completely
new digital cinema projector archi-
tecture from Christie. Necsel
provides the lasers — with six
different wavelengths used to
produce two RGB images on
the screen to create immersive,
high-contrast 3D imagery in
combination with Dolby’s new
3D glasses. “This is the best the-
ater experience ever created,” reckons
Necsel. See Necsel at booth #4670.

QD Laser — Retinal Imaging Laser
Eyewear: a tiny laser projector inside the
frame of QD Laser’s Retinal Imaging La-
ser Eyewear is the key to providing digital
images directly to the wearer’s retina. A
combination of red, green, and blue la-
ser diodes and a MEMS mirror ensures
that the design also works for those with
reduced vision. See QD Laser at booth

#4946.

Imaging and Cameras

First Light Imaging — C-RED One: An
ultra-low-noise but fast short-wave in-
frared (SWIR) camera, First Light Im-
aging’s C-RED One captures more than
2000 images per second — and is the first
to offer that in combination with mercury
cadmium telluride (HgCdTe) avalanche
photodiodes (APDs) and “noiseless” am-
plification. Using HgCdTe also allows a
long cut-off wavelength of 2.5 microns,
well beyond the capability of InGaAs
APDs. The France-based start-up recent-

ly said that it had set a new record of 3500
images per second, and that C-RED was
the “fastest scientific low-noise infrared
camera in the world”. See First Light Im-
aging at booth #1123.

Rochester Precision Optics — CMOS
Night Observation Device (CNOD): In-
corporating lightweight plastic optics
and state-of-the-art sensors, CNOD
is aimed squarely at security applica-
tions. Combined with its spectral range
of 550-1080nm operators can recognize
facial features from up to 250 meters
away, and detect objects at more than
750m — at night. “Currently, there is no
image intensification night vision sight
or thermal sight on the market that can
perform all these functions,” says the
firm. See Rochester Precision Optics at
booth #635.

Stream Technologies — ColorFlow
Lens: “Upgrade any camera to hyperspec-
tral” is the claim for this recent launch
from Edmonton, Canada’s Stream Tech-
nologies. It physically segregates an im-
age into ten different spectral bands, and
hard-codes them into a custom “lens”.
Meanwhile users are able to define their
own application algorithms, the kind of
innovation that could open up applica-
tions across the commercial and agricul-
tural realm to hyperspectral imaging. See
Stream Technologies at booth #6053.

Using carbon

monoxide rather

than carbon dioxide

gas means that this variant of
Coherent’s Diamond J-3 series is able to
produce a powerful beam at the unusual
wavelength of 5 microns. In industry,
that is useful because it means the beam
can be delivered down an optical fiber,
and can exploit the higher absorption of
some plastic materials compared with
conventional lasers. Photo: Coherent.

Industrial Lasers

Coherent — Diamond J-3 Series 5 micron
laser: Operating at the unusual wave-
length of 5 microns, this new high-power
gas laser from Coherent is based on car-
bon monoxide (CO). Like the much more
familiar carbon dioxide sources that have
become ubiquitous for industrial machin-
ing applications, the CO variants have
been around for nearly 50 years — but un-
til now have always been limited by poor
lifetimes and operating characteristics.

continued on page 27
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Prism Finalists continued from page 25
Offering an average power of 200W, the
Diamond J-3 design is aiming to change
that perception, while taking advantage of
the stronger absorption of certain plastics
(and water) at 5 microns. See Coherent at
booth #1101.

LightFab — LightFab 3D Printer: Ad-
ditive manufacturing and glass process-
ing remain two of the hottest application
areas for industrial lasers, and this fem-
tosecond system from Germany’s Light-
Fab kills two birds with one stone. It is
aimed squarely at digital production of
3D glass parts, using both two-photon
polymerization for additive processes and
selective laser etching for subtractive ef-
fects. LightFab says that the printer can
be converted into a mass production tool
capable of making millions of identical
glass parts. See LightFab at booth #4629

Onefive — Katana 06 HP: Primarily
aimed at super-resolution microscopy ap-
plications, the picosecond source from
Onefive represents the first high-power,
alignment-free ultrafast laser to function
in the orange spectrum. Tunable between
556 and 660onm, the Katana delivers an
average power of 1W with pulse dura-
tions down to 30 ps. See Onefive at booth
#5254.

Materials and Coatings
Element Six — Diamond PureOptics:
Inspired by nature, the extraordinarily
robust MothEye optics technology from
Element Six is destined for applications in
EUV lithography and other laser systems
requiring extremely powerful beams.
The all-diamond-design offers 99%
transmission and 0.5%
reflectance, and the
windows are fabricat-
ed by etching patterns
in sub-micron flat and
ultra-low-roughness di-
amond substrates with
high uniformity. See
Element Six at booth
#4543.

Nanoco Technol-
ogies — CFQD (cad-
mium-free quantum
dots): LCD TVs featur-
ing quantum dots to
dramatically enhance their color repro-
duction quality are becoming increas-
ingly popular, but it’s probably not very
widely known that nearly all of those na-
no-scale dots are based on cadmium. UK-
based Nanoco has been developing a cad-
mium-free alternative using indium, and
is set to scale up production soon thanks

to a licensing deal with Dow Chemical
and a volume facility in Korea. A recent
collaboration with Marl sees the same
technology aimed at specialist lighting
applications.

Shasta Crystals — all-crystalline clad-
ded single-crystal fibers: Targeting the
fastest-growing segment of the industrial

Electron microscope close-up of the surface of Element Six’s
insect-inspired “MothEye” optics for ultra-high-power lasers.
Photo: Element Six.

laser sector, Shasta’s laser-heated ped-
estal growth method is able to produce
long and exceedingly thin single-crys-
tal fibers. Core diameters of 25 microns
are clad with crystalline materials via a
proprietary sol-gel process, with single-,
double- and triple-clad options all offered.
See Shasta Crystals at booth #6011.

Optics and Optical
Components
Boulder Nonlinear Systems — Liquid
Crystal Polarization Gratings: These new
lightweight and low-power beam scanners
from the Colorado company specializing
in liquid crystal optics are designed to
replace the bulky systems traditionally
based on galvos and gimbals. Boulder says
that its polarization gratings, capable of
steering light non-mechanically, will sup-
port an order-of-magnitude reduction in
scanner weight and an even more dra-
matic reduction in power requirements.
They are set to be aimed at applications in
defense, aerospace, automotive markets.
GLOphotonics — Kagome Hollow Fi-
ber: France-headquartered GLOphoton-
ics expects its flexible “Kagome” photonic
crystal fiber (PCF) to have a major impact
in the laser sector, predicting that more
than half of all ultrafast sources will be
equipped with the technology by 2018.
Micromachining and surgical applica-
tions are set to benefit, with the compa-
ny saying that the broadband, ultra-low-
loss guidance mechanism is both the only
one capable of handling millijoule-scale
bursts of energy, and represents the “first
photonic manifestation of [the] quantum

continued on page 28

Sponsored Editorial

Archer OpTIx

Optical Precision. Optimal Outcome.
SIVA (System Imaging Vision Assembly)
series of lenses for
electronicimaging and
machine vision

Archer OpTx SIVA (System Imaging Vision
Assembly) series of lenses for electronic
imaging and machine vision are an economical
solution for customers whose applications

demand better or more specialized
performance than mass produced lens sets.
Typical applications include automated

inspection, robot guidance, remote sensing,
and bio-medical imaging.

Archer OpTx’s family of machine vision SIVA
lenses are designed to provide near diffraction
limited performance, even at low f numbers.
They are custom matched to each sensor
for image size, field of view, resolution and
chief ray angle. Many of our customers use
our lenses in wavelength ranges beyond the

visible spectrum to increase the quality of the
data they gather.

When vyou have a specific requirement
outside of the capabilities of the catalog
SIVA lenses, Archer OpTx's in house design
team can customize a lens to meet your
needs. Our design team includes engineers
with decades of experience in the design of
optical systems, encompassing both optical,
opto-mechanical, and materials science
disciplines. Given that our design team is
integrated with our manufacturing team, we
are uniquely positioned to work with Archer
OpTx's manufacturing group to minimize cost
without sacrificing performance.

Areas of expertise include:

® Imaging systems

® | aser applications

e Fiber systems

e Systems for optical metrology
e Bio-medical imaging systems
e |llumination systems

Archer OpTx's design team works as an integral
part of your product development process,
working together to develop specifications,
explore  different  optical  architectures,
choosing the best solution for both
performance and cost, and conducting design
reviews with you at each step of the process.

We are not simply a design for hire organization;

Photonics West: The world’s largest marketplace for photonics, optics, imaging, and industrial lasers
- - -

the Archer OpTx team continues to
provide design support for our customers
throughout prototyping, production, and
over the full life of the product. We support
all our designs!

Contact

Archer OpT, Inc.

Tel: +1- 972-722-1064

eMail: sales@archeroptx.com
Web: www.archeroptx.com

Visit us at
Booth #3058

front doors of South Hall

SPIE. rfophcs.org
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Prism Finalists continued from page 27
mechanical concept of a bound or qua-
si-bound state in a continuum”. See GLO-
photonics at booth #1123.

OZ Optics — Directional Fiber Optic
Power Monitors: These power “taps”,
themselves produced by femtosecond la-
ser writing of waveguides directly inside
optical fibers, are another example of pho-
tonic crystal fiber innovation. Currently
used to provide power feedback inside
supercontinuum sources, they are said
to be the only commercial power monitors
capable of tapping light from a PCF. See
OZ Optics at booth #4529.

Other Metrology

Instrumentation

4D Technology — Flexcam: Weighing in at
just a single pound, the Flexcam modules
combine custom optics, ultra-high-bright-
ness LEDs, FPGA and ARM processors,
and additive manufacturing to meet the
extremely challenging needs of roll-to-
roll process metrology. 4D’s product
features a patent-pending optical design
that provides extremely good vertical and
lateral resolution, and the modules can be
deployed in arrays to ensure complete,
high-speed inspection of production lines
making organic photovoltaic material and

other flexible electronic devices. See 4D
Technology at booth #705.

Neaspec — nano-FTIR: Based solely
on reflective optics and featuring some
proprietary system design concepts, this
Neaspec kit can be deployed for various
optical measurements. Applications range
from microscopy to femtosecond-speed
infrared spectroscopy, with a remarkable
spatial resolution of just 10 nanometers.
See Neaspec at booth #4321.

Physik Instrumente (PI) — Fast Mul-
tichannel Photonics Alignment: The po-
sitioning specialist Physik Instrumente
sees optical communications as the key
market for its multi-channel alignment
“engine”, and silicon photonics applica-
tions in particular. Describing the tech-
nology as a “true enabler”, PI says that
there will no longer be any need for the
painstaking alignment and re-alignment
that has previously dogged on-chip pho-
tonics integration. See PI at booth #4829.

Scientific Lasers

KMLabs — High Harmonic Genera-
tion XUUS4: The University of Colo-
rado spin-out more properly known as
Kapteyn-Murnane Laboratories launched
its tunable EUV laser for semiconductor
metrology applications back in summer

2015. Since then, the com-
pany has won financial
backing from Intel Capi-
tal. The fourth-generation
Xuus (pronounced “Zeus”)
source features numerous
upgrades, including align-
ment cameras and active
4-axis stabilization of the
input beam, which the
company says represents
a “giant leap” towards the
industrialization of EUV
technology. See KMLabs
at booth #2301.

Lasertel — Megawatt-
class Laser Diode Module:
Developed specifically for one of the big-
gest laser projects in history — the ELI
Beamlines operation in Prague — Laser-
tel’s laser diode arrays provide the raw
power for the ground breaking laser cur-
rently under construction at the Lawrence
Livermore National Laboratory (LLNL).
The 60% efficiency, megawatt-class di-
ode modules are the laser’s initial pump
source, representing “first light” in the
amplifier chain for a high-repetition-rate
petawatt laser that will be shipped to the
Czech Republic within a couple of years.
See Lasertel at booth #706.

The bank of high-power laser diodes made by Lasertel that
produce a peak power of 3.2 megawatts for the High-Rep-
etition-Rate Advanced Petawatt Laser System (HAPLS)
under development at Lawrence Livermore National
Laboratory. This will be the world’s highest repetition rate
petawatt laser system when completed, and will be used at
the Extreme Light Infrastructure (ELI) Beamlines facility in
Prague, Czech Republic. Photo: Damien Jemison for LLNL.

Lytid — TeraCascade: Bordeaux-based
Lytid has built the compact and fully inte-
grated TeraCascade system around a 2.5
THz quantum cascade laser (QCL) devel-
oped at the Paris Diderot University. The
company says that it provides real-time
imaging with such a small system for the
first time in this most elusive of frequency
ranges. Described as disruptive both in-
side and outside the box, and “easier to use
than a smart phone”, it should allow many
more academic and industrial researchers
to explore the terahertz realm. See Lytid
at booth #1223.

Try this

SUPERCONTINUUM LASER cCheck it out booth #4368 Hall D

White Light Laser UV Visible NIR SWIR

www.leukos-systems.com
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aeroPULSE ultrafast
lasers for imaging
and material
processing

aeroPULSE is a portfolio of industrial-grade
mode-locked fiber lasers based on NKT
Photonics World-renowned Crystal Fibre
platform. Delivering up to 40W of output
power, the aeroPULSE line is designed

for applications within  semiconductor
inspection,  bioimaging and  material
processing.

The aeroPULSE series provides high power
quasi-CW output, perfect beam quality,
exceptional stability and 24/7 maintenance
free operation. As standard, aeroPULSE
is available with either 10W or 40W
output power emitting at 1035nm. Other
wavelengths, including green, are available
upon request.

The all-fiber platform enables NKT Photonics
to back the aeroPULSE line with a 24 month
warranty and the fully modular optical
solution ensures easy turn-key operation,
flexibility and maximum up-time.

The system configuration consists of a 19"
rack-mountable control unit and a very
low profile laser head that can be mounted
either horizontally or vertically. The complete

system can be either air-cooled for low
output power performance or water-cooled
for high output power performance.

® Up to 40W Average Power

® 5-20 ps Pulse Length

® txcellent Beam Pointing Stability

® Narrow Linewidth

® Compact and Rugged OEM Design
® | ow Cost of Ownership

® All-Fiber Design, Industrial Reliability
® Maintenance Free 24/7 Operation

® System Remote

Diagnostics
® No Warm-Up Time — Instant ON

The aeroPULSE systems are driven by NKT
Photonics' proven pulsed platform used in
the SuperK EXTREME supercontinuum lasers.
Consequently, the systems are completely
maintenance free and has an expected
lifetime of more than 20,000 hours.

Monitoring  via

Learn more at
www.nktphotonics.com/aeropulse

Visit us at Hall D, Booth #5262

Crystal Optics Engineering

There are many companiesin the world providing
engineering and development services for
custom linear optical systems that are in demand
for many applications. Still, lasers or systems
together with linear optics require modules,
which can generate or switch to desirable
wavelengths. For this task engineers need to take
advantages of other physical phenomenon, such

as population inversion, nonlinearity, Raman
scattering, etc, that can usually be exploited with
crystals only. Their appearances require rigorous
working conditions and limit the wide range of
usage, thus, one crystal can fit better for particular
applications than the others.

Due to such limited possibilities many material

development scientists work on new crystals'
research to solve problems or find better ways to
operate the required physical phenomena. In the
last 30 years a few hundred different crystals or
their isomorphs were developed. Some of them
are being widely used, others are only applied
to very specific areas, while few are completely
forgotten.When needing to find the best suitable
crystal and its configuration within many of these
materials with different mechanical, optical,
nonlinear properties and conditions, it would
be best to look for Altechna expert’s advice
and suggested solutions before investing into
expensive crystal optics. We provide technical
consulting services with no obligations saving
you time and resources. Get the most effective
solutions for various crystal applications, the
needed technical information, and appropriate
simulations with optimal optical setup advice
from the people who have seen it all.

We take everything into consideration and
prepare estimations of all important factors,

Photonics West: The world’s largest marketplace for photonics, optics, imaging, and industrial lasers

eg. birefringence, phase matching conditions,
conversion  efficiency, walk-off, short pulse
effects (dispersion lengths), angle and spectrum
acceptance bandwidths, laser induced damage
threshold (LIDT), thermal effects, linear or two
photon absorption losses, non-collinear phase
matching or non-critical phase matching
(NCPM), quasi-phase matching (QPM) conditions,
focusing conditions and influence to conversion,
cavity requirements, design of multi subsequent
stages, environment influence to life time, and
more.

Challenge us with your task or technical
questions to get a solution suggestion or
technical estimations without any obligations.

For more information visit www.altechna.com
or email us: sales@altechna.com

Altechna

SPIE. fophcs.org




Top Companies Now Hiring

CAREER
Visit the SPIE Career Center at booth #1100 to learn more about career advancement. s PI E e CENTER

4 2

e COHERENT.

As one of the world’s leading suppliers of laser and photonics-based solutions to a broad range
of commercial and scientific research customers, we design, manufacture and market lasers,
laser-based systems, and related accessories for a diverse group of customers.

With anincredible range of innovative medical, scientificand commercial lasers, Coherent is home
to the most talented professionals in the industry. We're searching for others to join the brightest
team in the business. For more information about Coherent, as well as a link to search available
jobs, go to www.Coherent.com/ads. Type in keyword HR to access our online job portal.

As a global company, we value the diversity of individuals, their ideas and experiences and we are focused on mutual trust, respect and team-
work in our work environment. Coherent is an equal opportunity employer that hires without regard to an individual’s race, color, religion,
sex, sexual orientation, national origin, age, disability, veteran status or other prohibited factors under applicable federal, state and local laws.

. J

Kngl'encor Calling the leap takers.
The ground breakers.

The paradigm shifters.

Calling the visionaries ready to use nanotechnology

to revolutionize our lives. At KLA-Tencor, we’re making
scientific advancements that are higger > <than
the semiconductor industry has ever seen. When you join MIT Lincoln Laboratory, you will work at the forefront of the field that is your
passion, developing real-world solutions that protect our troops, our country and our world.

Imagine it. Build it. Be the first.

MIT LINCOLN LABORATORY

We’re enabling the digital age by pushing the boundaries . .
of nanotechnology and making advancements in: Please meet us at booth JF-31 or visit our website at

> optics www.ll.mit.edu/employment

> high-speed data processing . L L . X
> precision motion control to view current opportunities and apply. All positions are located in Lexington, MA.

 atvanced alesti i | 7 LINCOLN LABORATORY

> electron optics
A MASSACHUSETTS INSTITUTE OF TECHNOLOGY

> image sensors
> computational lithography

MIT Lincoln Laboratory is an Equal Employment Opportunity (EEO) employer. All qualified applicants will receive
consideration for employment and will not be discriminated against on the basis of race, color, religion, sex,
sexual orientation, gender identity, national origin, age, veteran status, disability status, or genetic information.
Due to the unique nature of our work, we require U.S citizenship.

On our team, you’ll never run out of opportunities.
The future is calling. Will you answer?

© 2015 KLA-Tencor Corporation

Answer the call at kla-tencor.com/careers

Oxford Instruments

booth #1139
hr_admin@andor.com

andor.com/careers o[ in o] £ [w]a]



Sponsored Editorial

The Ultimate Visible to Near Infrared Tunable
Laser Source Based on Next Generation
Supercontinuum Fiber Lasers

High power Supercontinuum “white-light lasers” have proven to be popular and versatile light sources for research and
industry. The latest WhiteLase™ supercontinuum sources from Fianium, with over 20W optical output, provide around
three times more power than any other similar system available. In combination with the latest Laser Line Tunable Filter
(LLTF) technology you effectively have a high power picosecond laser tunable from 400nm to 2500nm.

Introduction

Fianium (Southampton, UK) released the first high
power supercontinuum fiber laser in 2004 and
have since supplied over 1800 WhiteLase™ systems
to customers around the world.

While the full broadband supercontinuum

spectrum is  sometimes used simultaneously,

in many applications only a single wavelength
is required at any one time and the rest of the
spectrum needs to be blocked. To achieve this a
tunable bandpass filter can be used converting
the source into a cost-effective wide range tunable
picosecond laser.

The amount of tunable power available from such a

sourcedependsonthetype offilterandtheavailable
power from the supercontinuum laser itself. The
new Whitelase™ SC-400-20 supercontinuum fiber
laser provides an unprecedented average power
density of more than 10mW/nm, making it the
brightest supercontinuum laser available today.

High performance “Laser Line” Tunable Filters

Grating based filters are used with supercontinuum
lasers because of the exceptionally high out-of-
band suppression that can be achieved. Using
holographic volume Bragg gratings, out-of-band
blocking of 70dB can be realised while maintaining
the spatially single-mode output. This technology
is now available in the LLTF Contrast™ compact
plug-and play filter from Fianium.

In combination with the WhiteLase SC-400-20
supercontinuum laser, output powers exceeding
10mW can be achieved in a bandwidth of 2nm
giving laser-like performance. As all Fianium lasers
are picosecond pulsed sources, the system is ideal
for both steady-state and lifetime measurements.
Another unique benefit of this type of filter is the
extended tuning range with just two LLTF filter
modules able to cover an impressive tuning range
from 400nm to 2500nm.

Figure 2: Plug-and-play LLTF Contrast™
tunable filter from Fianium

Summary

Supercontinuum white light fiber lasers are
versatile light sources where the potential
range of applications is defined by both the
performance of the tunable filter and the light
sources itself. The combination of the latest
generation WhitelLase™ supercontinuum fiber
lasers with high performance LLTF Contrast™
filter can provide greater than 10mW output, in
a narrow 2nm bandwidth, creating the ultimate
tunable laser source.

Find out about special offers on WhiteLase
Supercontinuum plus LLTF Contrast Filter
packages at Photonics West booth #2417

Fianium Limited
Southampton, UK

Email: info@fianium.com

Web:  www fianium.com

Versatile Measurement
Systems for Objective Lenses
and Camera Modules

TRIOPTICS offers customers maximum
versatility with a combined test
system for objective lenses as well
as for camera modules. The system
is based on the ImageMaster® HR
technology - the industry standard for
testing the image quality of objective
lenses. An additional ProCam® object
generator converts the ImageMaster®
HR into a test system for measuring
the image quality of camera modules.
The exchange of the object generator
is quick and wuser friendly giving
customers the flexibility to use either
the ImageMaster® HR or the ProCam®
Test R&D functions alternately.

ImageMaster® HR for testing
image quality of objective
lenses

The ImageMaster® HR is a fully
equipped quality test station for
medium sized sample lenses. Its
modular and upgradeable design
enables the measurement of the

image quality (MTF) and a wide range
of other optical parameters for today
and future needs. The instrument is
used in R&D labs as well as in quality
assurance or in production. The unique

vertical setup of the ImageMaster® HR
is space saving and ensures the most
convenient and accurate positioning
of the sample lens mounts. With the
collimator on the precise swinging
arm an ultra-wide field angle of £ 105°
can be measured for infinity conjugate
samples. An upgrade for finite testing
can easily be adapted to the system
with an additional motorized stage and
object generator.

ProCam® Test R&D for camera
module testing

The ProCam® Test R&D is a versatile
measurement device for testing various
image quality parameters of camera
modules. It does not only feature on-
axis but also a wide off-axis angle
range of up to +£110°. The computer-
controlled test target distance can be
freely selected from finite distances
to infinity using a focusing collimator.
The ProCam® Test R&D can be used
for many different types of camera
modules. This high flexibility makes the
test instrument an ideal solution for
comprehensive measurement tasks in
R&D environment.

Both systems the ImageMaster HR
as well as the ProCam® Test R&D are
available for various wavelength
ranges.

Photonics West: The world’s largest marketplace for photonics, optics, imaging, and industrial lasers

Measurement parameters

The ImageMaster® HR and the ProCam®
Test system measure the following
parameters of visual and infrared
lenses:

® MTF on-axis and off-axis

® Effective Focal Length (EFL)
® Distortion

® Field curvature

® | ateral and longitudinal chromatic
aberrations

® fFtC.

Additional functions for
camera modules:

assembled

® Determination of shift
® Tilt and defocus of the sensor

Please visit www.trioptics.com or
contact us at sales@trioptics.com for
more information about our product
range.

Visit us at Booth #1133

SPIE. rf;:phcs.org




Extremely compact 100mJ, <10ns compact pulsed
Nd:YAG laser sources from MONTFORT Laser

The M-NANO product series provides up
to 100 mJ, <10 ns laser pulses from an
extremely small foot print, based on a
patent pending diode-pumping scheme
optimized for compactness, enabling
handheld and space-constrained appli-
cations. The footprint of the laser head
measures only 120 mm x 56 mm and has
a weight of 0.65 kg, based on a patent
pending diode pumping and laser
scheme optimized for compactness. The
all-in-one system includes the controller
and laser diode driver electronics in the
laser housing and has a foot print of 132
mm x 140 mm with a total system weight
of <2 kg.

The compactness and low weight enable
applications not achievable with existing
flash-lamp pumped technologies, inclu-
ding portable applications and other
applications with critical space and/or
weight constraints. Besides scientific
uses, applications of such compact laser
sources include laser analytics, LIBS (Laser-
induced break-down spectroscopy), op-
tical component damage testing (LIDT),
PIV (Particle image velocimetry), LIDAR
(Light detection and ranging), Defense,
etc.

In contrast to existing flash-lamp-
pumped Nd:YAG technologies, this laser
is diode-pumped and the conductively
cooled laser diode is included in the laser
head. Not only the compactness but also
lower electrical power consumption,
lower weight, maintenance-free opera-
tion and improved beam quality, diver-
gence and focussability are achieved and
result in improved application results.

Please find us to discuss your specific
pulsed laser needs at booth #5065 (Aus-
trian cluster). www.montfortlaser.com

NANEO Precision IBS Coatings GmbH NANEO Precision IBS
Coatings GmbH
Heuriedweg 31a
D-88131 Lindau

Germany

GDD-Mirrors

kW-Beam-Combiner

AR-Coatings

range from 500-1500nm
up to -5000fs?
up to >1 Octave

range from 500-1500nm
edge steepness <10nm
45° for s+p Polarization

ARR<0,01%

Broadband AR R<0,05%
Absorption e.g. <3ppm@1030nm
LIDT >1J/ecm2@780nm, 180fs

WwWww.naneo.com

Logitech understands the need for accuracy in
Optic and Photonic materials processing

Our adaptable high precision cutting, lapping and
polishing systems are extremely effective on the
most fragile of materials used in optics and phonotics
processes. Applications our equipment are currently

in use:

- Fibre Optics

- Opto-electronics
- Laser Materials

- Fabry Perot Etalons

- Micro Lenses & Micro Optics

- Semiconductors

For product information, technical whitepapers and
processing knowledge visit our website or contact:

www.logitech.uk.com
e: enquiries@logitech.uk.com

Akribis-air
Automated lapping & polishing system

UK: +44 (0)1389 875444

US: +1 800 490 1749
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Optical contrast agents pave the way
for targeted cancer treatments

Optical contrast agents that fluoresce
when illuminated with laser energy
are not new to clinical research and
medical diagnostics. But combining
these agents with enzymes or pep-
tides that can bind to specific can-
cer cells and illuminate those cells
during tumor surgery is.

As a result, optical imaging is
gaining traction in image-guided
surgery, especially
when coupled with
near infrared fluo-
rophores that can be
targeted to help spare
healthy tissue.

Two BiOS presen-
tations in the Preclin-
ical Applications and
Clinical Translation
conference described
R&D efforts that ad-
dress the challenges that must be met
before these tools can make their way
into the surgical suite.

Developers are in the early stages
of animal and human clinical trials
to demonstrate safety as well as effi-
cacy, and how the US Food and Drug
Administration eventually classifies
these agents could impact the regu-
latory landscape. It is also uncertain
whether these products are better

Heather Franklin. Credit:
Courtney Rambo

suited for use by surgeons or pathol-
ogists, which could influence work-
flow and product design.

Defining a way to objectively as-
sess tumor margins during surgery
plays a key role in diagnostic preci-
sion. Traditionally, surgeons deter-
mine the tumor resection margin
based on their experience, submit the
specimen to the pathology lab, and
wait for the results to
determine next steps.

“The problem is
interpretation and
sample error,” said
Jason Warram of
the University of
Alabama School of
Medicine, which is
conducting a clinical
trial of IRDye800
from LI-COR for im-
age-guided surgery of head and neck
cancer. “Manual sampling of tumors
evaluates only a small percentage of
the margin, and misinterpretation
and sample error can lead to inac-
curate diagnosis and recurrence. De-
tection of close or positive margins
in real time is required to improve
outcomes.”

Blaze BioScience, which has
coined the phrase “tumor painting”

for the process of illuminating can-
cerous cells, is developing its own
agent for image-guided surgery and
tumor pathology. BLZ-100 compris-
es a fluorescent dye (indocyanine
green) attached to a peptide derived
from scorpion toxin that latches onto
cancer cells’ receptors. BLZ-100 is
administered via injection, and a
NIR camera images the cancerous
tissue in real time.

BLZ-100 was specifically de-
signed for intraoperative fluores-
cence-guided surgery, said Heather
Franklin, Blaze co-founder. “It also
has some extended benefit in the pa-
thology setting.”

Preclinical utility of BLZ-100 has
been demonstrated in a wide range
of cancer types, including brain,
breast, prostate, lung, colorectal,
skin, and sarcomas. Blaze has also
completed a dose-escalation study
for adult glioma and a Phase 1 human
trial for skin cancer that found no
dose-limiting toxicities. The compa-
ny is now enrolling patients in three
additional Phase 1 studies.

“This is a real-time practice appli-
cation, with minimal image process-
ing on the fly. But we need to keep the
needs of the surgeon, operating room,
and hospital in mind,” she said.

WEBINAR
MARCH 2ND ON
ITAR UPDATE

SPIE will host a webinar 2 March for in-
dustry and research universities to learn
about the updated, proposed changes to
US regulations on the export of technolo-
gies and commodities covered by the In-
ternational Traffic in Arms Regulations

(ITAR).

Two industry sessions this week cov-
ered the regulations, including an interim
update to the Category XII of the US Mu-
nitions List (USML), which could affect
non-military uses of photonics products

and technologies everywhere.

This update has been drafted and
will be released in the coming days. The
2 March webinar will cover how it may
affect you and how you can participate in

the 45-day comment period.

More information and to register for
the webinar: spie.org/industry-resources/

export-information

Dream it, imagine it

and it will happen

David Sampson of the University of Western Australia, known

human cells.

for his advances in the development of microscopes-in-a-nee-
dle, dreams of the day that someone will find the “holy grail” of
biomedical imaging: a new optical technique for imaging live

Speaking at the SPIE Fellows lunch on Monday, Sampson
summarized the advantages and drawbacks of optical coherence

microscopy, reflectance confocal microscopy, and multiphoton

in vivo.

microscopy and concluded that what is still left to accomplish is
imaging through scattered
media using methods that
could be adapted clinically

While this technology is

a long way down the road,
Sampson said he is certain
it will be available some day.
“Ilike to dream,” he told the

gathering of SPIE Fellows.

happen.”

“If you can imagine it, and
if you can’t prove physics
won't allow it, then it will

David Samson.
Credit: Stacey Crockett

OPTICAL TWEEZERS:
NEW CELL BEHAVIOR
INSIGHTS

While one of the most “common and beautiful”
uses of light is imaging, Halina Rubinsztein-Dun-
lop from the University of Queensland in Aus-
tralia prefers to expand its potential and exploit
the properties of light to physically move objects.

That concept is at the heart of optical trapping,
and Rubinsztein-Dunlop covered the state of the
art in optical tweezers research at her nano/bio-
photonics plenary talk Tuesday.

Optical tweezers, a tightly focused beam of
light capable of holding microscopic particles
stable in three dimensions, can trap and move
materials noninvasively at length scales ranging
from tens of nanometers to tens of micrometers,
Rubinsztein-Dunlop noted. As a result, they have
provided unprecedented access to physical, chem-
ical, and biological processes at the microscale.

“Optical tweezers are incredibly sensitive and
simple in principle, but also a very powerful tool
to look for measurements in biological and bio-
medical applications,” Rubinsztein-Dunlop said.

Since a light beam can carry angular momen-
tum, it is possible to use optical tweezers to exert
torques to twist or rotate nano and microscopic
objects, Rubinsztein-Dunlop noted. These “op-
tical rotors” can be used to map the mechanical
properties of cells. Rotating particles could also
be used to build optically driven micromachines
for applications such as studying mechanotrans-
duction in cells, Rubinsztein-Dunlop added.

Other research efforts are focused on much
larger particles, about tens of microns in diameter.

“It is very difficult to trap large objects, but
with optical macro-tweezers, we can construct
the trap in such a way that it can capture highly
motile and very large organisms and keep them
still for experiments,” she explained.

Toward this end, optical tweezers have been
used to study the neural mechanisms of vestibular
perception, with particular emphasis on otoliths,
calcium carbonate crystals 30-50 microns in di-
ameter located in the inner ear. In experiments
with zebrafish, which have some brain regions
similar to mammals, researchers have been able
to study the balance system to learn more about
mammalian brain behavior.

“We are interested in using optical tweezers for
trapping large objects. What we are trying to do is
show how the optical trap can be used also for very
deep penetration and manipulation and provide
enough force to change acceleration,” she said.

Many studies have looked at otoliths in terms of
the proteins involved and exterior factors, but it is
difficult to study acceleration encoding, she added.

“So we want to use optical manipulation to
move them and see what acceleration is actually
taking place,” she said. “What we have found is
that otoliths are birefringent particles and optical
tweezers provide a force sufficient to manipulate
them — enough force to see what reaction the
zebrafish would have to the manipulation.”
KATHY KINCADE AND JACQUELINE ANDREOZZI

Photonics West: The world’s largest marketplace for photonics, optics, imaging, and industrial lasers

SPIE. fophcs.org




34 |

WEDNESDAY, FEBRUARY 17, 2016

BRAIN partners highlight
industry opportunity

Industry has a huge role to play in the
fast-growing and high-profile areas of
neurophotonics and optogenetics, with
the potential to imitate the success of
companies like Illumina and Affymetrix
in the field of genome sequencing.

That was the message from Kunal
Ghosh, a biomedical imaging expert who
is the co-founder and CEO of Inscopix.
Ghosh said that the Palo Alto compa-
ny, spun out from Stanford University’s
world-leading neural imaging research
activity, intends to extend its optical
brain-mapping technology platform be-
yond the current use in mice to other an-
imals and eventually humans.

“There is a market here,” Ghosh told
an overflowing conference room hosting
the US National Photonics Initiative (NPI)
BRAIN Hot Topics session, held for the
first time at Photonics West on Sunday.
“Look at genomics: when it started a cou-
ple of decades back, an entire new sector
was born.”

Short for Brain Research through Ad-
vancing Innovative Neurotechnologies,
the BRAIN Initiative is being heavily
funded by the National Institutes for
Health (NTH) and the National Science
Foundation (NSF).

In a session designed to bring together
key partners from government, academia
and industry, the NIH, NSF and White
House Office of Science and Technology

Policy were all represented — and joined
by leading researchers from Stanford and
five industry partners.

Speaking on behalf of NTH, neuro-
scientist and program director Edmund
Talley illustrated why there is a pressing
need to better understand disorders of
the brain, pointing out that they have al-
ready become the most costly of chronic
diseases in the US, beyond even cancer
and cardiovascular disease.

“We don’t know enough about the
brain to meet this challenge,” he said.
“[but] the tools we have, including pho-
tonics tools, are starting to look extremely
promising.” Among the seven key goals of
the BRAIN Initiative are the creation of a
“census” of all different brain cell types,
first in a rodent brain and then in a hu-
man — which would contain 1000 times
more than the rodent. Photonics can play
arole in that and, particularly, in provid-
ing the tools and technology for another
crucial goal, so-called “circuit mapping”
and functional manipulation.

Stanford researcher and Inscopix
co-founder Mark Schnitzer highlighted
technologies like the company’s own nVis-
ta “optical helmet” that can image some
of the neurons firing in a mouse brain in
real time. What he and Stanford colleague
Michael Lin said are needed now are new
optical reporters of voltage changes in-
dicating neural activity — indicators that

Inscopix CEO Kunal Ghosh, speaking at Sunday’s special Hot Topics session on the BRAIN

Initiative. Photo: Adam Resnick/SPIE.

need to act within just a few milliseconds.
Lin added that there had been huge prog-
ress with optical hardware in the past
three years, but that faster two-photon
systems were still needed to image hun-
dreds of neurons.

Providing some of those technologies
are the likes of laser firms Spectra-Phys-
ics and Coherent, microscopy giant Zeiss
and photodetector maker Hamamatsu
Photonics, as well as relative newcom-
er Inscopix. They are already partners
in the BRAIN Initiative, and Schnitzer
called for a wider discussion to improve
academic-industrial interactions further

to help speed future research.

Among the related developments on
the exhibition floor at Photonics West this
week are new femtosecond lasers from
both Spectra-Physics and Coherent that
extend further into the infrared spec-
trum, and deliver more power for deeper
imaging and three-photon techniques.
Hamamatsu, whose key contribution is
scientific CMOS detectors, has also de-
veloped a new “virtual test camera” that
neurophotonics researchers can use to
simulate the performance of detectors and
see how they meet their requirements.

MIKE HATCHER

INTERFEROMETRY SET FOR “GOLDEN AGE”

With perfect timing, interferometry delivered global head-
lines with the detection of gravity waves at the Laser Inter-
ferometer Gravitational-Wave Observatory (LIGO) on the
eve of Photonics West. And in a keynote talk Sunday, an
excited James C. Wyant reviewed the history and evolution
of the technique.

“There has been nothing else in my life in interferometry
that brought me this much excitement,” Wyant said. “I would
compare this with landing on the moon.”

“Interferometry measured just ten to the minus nineteen
meters of movement,” Wyant reiterated. “I have worked 50
years or so in this field, and I am still amazed we could detect
something so small.”

A professor emeritus and founding dean of the University
of Arizona’s College of Optical Sciences, Wyant has been at
the center of much of the evolution of interferometry. In that
time he has founded a half dozen companies including Wyko
and 4D Technology, with the technology used to manufacture
hard disks. One of his companies made equipment used to
test the mirrors of the James Webb Space Telescope.

Shifting from his awe at measuring tiny warps of space-
time during a few milliseconds of gravity wave action, Wy-
ant emphasized more down-to-earth breakthroughs in the

science of ultra-fine metrology, spotting angstrom-level dif-
ferences in a smooth surface. The lessons learned are being
applied in fields like biomedicine, optical fabrication, data
storage, machine tools, and semiconductor fabrication.

A dramatic video showed a single-shot holographic po-
larization dynamic interferometer with a laser and beam
splitter. A holographic element split two beams into four
beams, creating four phase-shifted interferograms that de-
tected the heat from a cup of hot coffee.

“The nice thing is, it is possible to make good wire grid
polarizers now,” Wyant said, showing how they can be used
as a phase shifter to reveal interference patterns.

“It’s a very exciting time,” he told his capacity audience.
“You can apply all this to biological specimens. And if his-
tory repeats, while the hardware is important, the really
important part is the software to analyze the fantastic data
we will get.

“If I were 20 years younger, I would jump into this area
myself,” Wyant said. “There’s a tremendous future in apply-
ing interferometry to biomedical applications.”

“With a brilliant history of discovery behind it, interfer-
ometry seems poised for a new golden age,” he concluded.
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