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Automated Alignment of Micro Lenses

• Automated	production	of
doublets	and	triplets

• Optimization	for	micro	lenses

• Alignment	to	optical	axis
allows	for	highest	precision

• Efficient	working	conditions
with	a	cycle	time	of	down	to
15	seconds	for	measurement
and	alignment

• Repeatable	positioning
accuracy	better	than	1	μm

OptiCentric® Cementing

Visit us at 
#A2-405

Recognizing the best new photonics products on the market Apply today: prismawards.org

Learn more at
Hall B2  
Booth #138

Messe München,  
Munich, Germany

26 - 29 June 2017

The International Trade Fair for Optical Technologies in 
Munich – Components, Systems and Applications:  
A source of momentum with a broad spectrum.
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$81M tranche released for construction and tool installation at test 
and packaging facility in Rochester. By Mike Hatcher

AIM Photonics at ‘inflection point’ 
as latest grant is approved 

Tool installation and staffing of the AIM 
Photonics test, assembly and packaging 
(TAP) facility in Rochester, New York, 
is set to begin in earnest – after state 
officials approved an $81 million grant 
to support operations at the former 
Kodak site.

Now owned by the Phoenix-headquartered 
image sensor manufacturer ON 
Semiconductor, the building at the Eastman 
Business Park is regarded as a cornerstone of 
the wider AIM Photonics effort, where state-
of-the-art photonic integrated circuits (PICs) 
will be produced in volume.

New jobs for old
New York State governor Andrew Cuomo 
said that the latest tranche of investment 
would create new photonics-related jobs in 
the region, a sentiment echoed by several 
local representatives.

“By attracting new investment in this 
burgeoning industry and convening 
leading photonics leaders [sic] from across 
the country, this federally designated AIM 
Photonics facility will accelerate the growth 
of Rochester and across the region,” Cuomo 
said in a state release.

The $81 million grant will be used to 
support capital purchases of key tools and 
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equipment, as well as the running costs of 
the TAP site.

According to AIM Photonics, the tooling 
portion will include the industry’s “first and 
only” open-access test facility for photonics 
devices produced on 300 mm diameter 
semiconductor wafers.

The latest tranche of cash is part of a $250 
million commitment from the state to 
support AIM Photonics, with additional 
funding in the form of a $110 million award 
from the US Department of Defense and 
$250 million in private support for a total 
investment of more than $600 million.

AIM Photonics video - TAP facilities in Rochester.

Now owned by US electronic chip and image sensor maker ON Semiconductor, this building at the Eastman 
Business Park in Rochester is set to become the central manufacturing hub of the AIM Photonics effort. Capital 
equipment purchases and operating costs at the test, assembly and packaging (TAP) facility are both being 
supported with an $81 million grant just approved by New York State representatives.
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It comes after an initial $78 million for 
tooling, equipment, technology licenses 
and operations, approved in July 2016, and 
a further $28 million to renovate, equip 
and operate the TAP facility announced in 
January.

Milestone
Bob Duffy, who chairs the AIM Photonics 
leadership council, described the latest 
release of funds as a “significant milestone,” 
adding: “We are now ready to begin the 
much-anticipated phase of tooling and 
staffing the TAP facility. This is truly a great 
day for Rochester, current and future 
AIM Photonics members, and all of the 

stakeholders who have helped to make this 
possible from the beginning.”

Howard Zemsky, CEO of Empire State 
Development, added: “Rochester’s photonics 
cluster is a fast-growing sector in which the 
state is making strategic investments that 
are spurring new growth in manufacturing 
and building on the region’s legacy of being 
home to cutting-edge optical and photonics 
technologies.”

Other recent developments at AIM Photonics 
include a patent licensing agreement with 
IBM, with the computing and chip giant 
now a member of the consortium, while a 
“proposers meeting” for 2018 funding took 
place in Rochester last week.

According to the organizers, more than 
100 members and partners participated 
in various working groups, with a special 
session on photonic integrated circuit (PIC) 
design for AIM’s multi-project wafers (MPW) 
approach to manufacturing.

Industry participants included Cadence, 
Synopsys, Mentor Graphics, Mosis, Analog 
Photonics, Lumerical, and PhoeniX Software. 
“This meeting helped guide individuals 
interested in submitting a proposal, while 
learning more about how to engage with 
the consortium to maximize business 
capabilities, as well as to learn about the 
benefits of becoming an AIM Photonics 
partner,” AIM said.

AIM Photonics chairman Tom Koch said that 
the meeting and the third call for proposals 
represented an “inflection point” in the 
evolution of the effort, and pointed out that 
five new “Tier 1” members have signed up 
to AIM Photonics so far this year. The closing 
date for the latest call for proposals is June 19.

http://optics.org/news/8/5/53
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The first Orbital Launch 

Question:
How long was it in space?

92 days 

Thermal sensors
• 100nw - 120KW & 15μJ - 4000J
• Power & single shot energy
• High damage threshold
• Apertures up to 200X200mm

Ophir Photonics Full Range of
Laser Power & Energy Sensors

Pyroelectric and
photodiode energy 
sensors
• 10pJ - 40J
• Laser energy at up to 25kHz
• High damage threshold

Photodiode sensors
• 10pW - 30W
• High sensitivity, high  
   accuracy power sensors
• Radiometric, photometric &  
   integrating spheres

Come see our newest products and live demonstrations at 
Laser Munich show, 26-29 June, Hall A2 - Booth 209

www.ophiropt.com/photonics  /  Toll Free 00800 67447678 /  Regular +49 6151 708-0

The True Measure of Laser Performance™

The first successful orbital launch was of the 
Soviet unmanned Sputnik 1 on October 4, 1957. 
The satellite is believed to have orbited Earth at a 
height of about 250 km (160 mi).

The 1st of its kind

http://www.ophiropt.com/photonics


5

optics.org:   Contact Rob Fisher, Advertising Sales  tel: +44 (0)117 905 5330   fax: +44 (0)117 905 5331   email: rob.fisher@optics.org

optics.org product focus Laser World of Photonics 2017 Edition

New Higher Accuracy 
871 Series Pulsed Laser 
Wavelength Meter 
Bristol Instruments’ new 871 Laser 
Wavelength Meter measures laser 
wavelength at a sustained rate of 
1 kHz, the fastest available. Now it 
also measures wavelength to an 
accuracy as high as ± 0.0001 nm. 

The system is automatically 
calibrated with a built-in 
wavelength standard to ensure 
accurate performance is maintained 
over time, providing the most 
reliable measurements needed for 
the most meaningful experimental 
results. 

Contact Details
Bristol Instruments, Inc.
50 Victor Heights Parkway
Victor, NY  14564
www.bristol-inst.com
info@bristol-inst.com 
Tel: +1 585 924-2620  

  Bristol Instruments, Inc. Visit us at Hall A2 Booth #300

ULO Optics 1kW Beam 
Expanders 
To complement our existing Compact 
Series for up to 500 Watts power, ULO 
Optics have launched a range of beam 
expanders http://www.ulooptics.com/
beam-expanders/ and beam delivery 
components capable of handling the 
larger beam diameters associated with 
the recently developed CO2 lasers with 
powers of up to 1000 watts.

The new range is called Compact2

•	� Suitable for low power CO2 lasers up 
to 1000 watts.•	� Water-cooling facility for optics.

•	� Double the aperture of the our 
Compact Series.

•	� Easy to assemble.

•	� Easy to order.

•	� High quality.

•	�  Affordable.

Contact Details
ULO Optics
Unit 2 Caxton Place, Stevenage  
SG1 2UG 
www.ulooptics.com
info@ulooptics.com 
Tel: +44 (0) 1438 767 500  

  ULO Optics Visit us at Hall B2 Booth #120

CODE V SpecBuilder and 
SpecEvaluator Tools help Optical 
Designers manage Design and 
Performance goals
Synopsys CODE V® version 11.0 optical design 
software includes the new SpecBuilder™ 
and SpecEvaluator™ tools to provide a 
streamlined, structured approach to defining 
and monitoring optical specifications and 
requirements. Optical system designers 
typically use a table of specs and goals 
to describe the requirements and design 
objectives for an optical system. In CODE V 
11.0, designers can use the SpecBuilder tool 
to create a comprehensive table of specs 
and goals tailored to their application. Then, 
at any point in the design cycle, designers 
can use the SpecEvaluator tool to instantly 
analyze the optical system and identify areas 
that do not meet performance requirements 
or other parameters.
To learn more about CODE V, visit 
https://optics.synopsys.com/codev/ 
or email optics@synopsys.com.

Contact Details
Synopsys, Optical Solutions Group
199 S. Los Robles Avenue
Suite 400
Pasadena, CA 91101
optics.synopsys.com
optics@synopsys.com

Synopsys Visit us at Hall B2 Booth #307

New Resolv4K Zoom 
lens system 
Navitar’s new Resolv4K Zoom lens 
system is designed to maximize the 
usage of modern sensors with higher 
pixel densities. 

The Resolv4K offers tremendously more 
resolving power over a traditional zoom 
imaging system - achieving a 400-600% 
larger field of view without any loss 
of detail. The cohesive design delivers 
superior visible wavelength axial color 
correction for all configurations and 
dramatically increased wavelength 
focusing ability with Visible, NIR and 
SWIR options.  

Resolv4K’s higher NA, along with 
superior aberration correction, gives 
more precise measurement capabilities 
than ever.

https://navitar.com/products/imaging-
optics/resolv4k-zoom-system/

Contact Details
Navitar, Inc.
200 Commerce Drive
Rochester, New York 14623 USA  
www.navitar.com 
info@navitar.com
Tel: +1 585 359 4000

Navitar

USB 3.0 Line Scan 
Camera 
The range of the USB 3.0 
Superspeed line scan cameras 
includes monochrome, color or 
TDI sensors with 512 to 8160 pixels 
(monochrome) or up to 3x 7600 
pixels (RGB).
Pixel frequencies of up to 200 
MHz allow for high speed high 
resolution image acquisition 
for scan and measurement 
applications. Using connectors 
with screw locks and the robust 
casing ensures full suitability for 
industrial applications. 
The standardized USB 3.0 interface 
makes these cameras very easy 
to integrate into existing systems, 
while ensuring low system costs.

Contact Details
Schäfter+Kirchhoff GmbH
Kieler Str. 212, D-22525 Hamburg   
www.SuKHamburg.com
info@SuKHamburg.de
Tel: +49 (0)40-853997-0

USB 3.0

PM-AZ_S+K_USB3-Abb_06-2015.indd   1 04.06.2015   12:33:23

Schäfter+Kirchhoff GmbH Visit us at Hall B2, Booth #102

New extra stable SuperK 
COMPACT white light 
laser replaces lamps 
As the most cost-effective 
supercontinuum laser on the market, 
the SuperK COMPACT can already 
be found in numerous laboratories 
around the World. 

The new S-series COMPACT is aimed 
at lamp-replacement in the test & 
measurement market, where the 
excellent power-stability (down to +/- 
0.1%) and broad spectrum makes it an 
ideal light source for e.g. component 
characterization. 

The output spans 450-2400 nm 
and is fiber delivered through 
either a broadband collimator 
or connectorized SMF-28 fiber 
compatible with standard telecom 
equipment. See more at booth B2.323.

Contact Details
NKT Photonics
Blokken 84
3460 Birkeroed
Denmark   
www.nktphotonics.com
sales@nktphotonics.com 
Tel: +45 4348 3900	

NKT Photonics A/S Visit us at Hall B2, Booth #323
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Trump proposals slammed but space agency and others remain 
committed to some key optics-related developments, including 
LIGO and telescopes. By Mike Hatcher

NASA ditches Earth 
observation missions 
amid ‘troubling’ US 
science budget

Robert Lightfoot, the space agency’s acting 
administrator, said that he was pleased 
with a top-line budget figure of $19.1 
billion for fiscal year 2018, representing 

NASA is to pull funding for several Earth 
observation missions that were due to 
carry optics and photonics equipment, 
but remains committed to many 
other high-profile projects – including 
the James Webb Space Telescope 
(JWST), the Wide-Field Infrared Survey 

only a slight decrease in NASA’s current 
spend, but admitted that some tough 
decisions would be needed.

“The hard choices are still there. We can’t 
do everything, but we can certainly do 
a lot,” he said, as several other federal 
agencies detailed much larger cuts to 
science spending envisaged in the Trump 
administration’s proposals.

Support for laser comms
In his “state of NASA” report, Lightfoot 
confirmed that several Earth observation 
missions would be ditched. They include 
the Orbiting Carbon Observatory-3 
(OCO-3), Plankton, Aerosol, Cloud, ocean 
Ecosystem (PACE), Climate Absolute 
Radiance and Refractivity Observatory 
Pathfinder (CLARREO PF), and the Radiation 
Budget Instrument (RBI).

Optics-related equipment that had been 
due to fly on those missions includes three 
high-resolution grating spectrometers on 
OCO-3 that would have collected space-
based measurements of atmospheric 
carbon dioxide gas for climate studies. It 
was due to launch in 2018.

Kit on board CLARREO PF – another 
mission dedicated to climate studies 
– was to have included an infrared 
spectrometer and a reflected solar imaging 
spectrometer, and would have acted 
as a “NIST in space”, providing reference 
standards for other sensors in orbit.

PACE was to have used an industry-built 
multi-angle polarimeter to characterize 
aerosols – airborne particles that are 
central to cloud formation and another key 

continued on next page

Telescope (WFIRST), and direct 
exoplanet imaging.
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element of climate science and modelling 
studies.

On the other hand, Lightfoot confirmed 
plans to launch JWST - currently being 
prepared for cryogenic testing - next year, 
along with the future WFIRST mission, and 
the Transiting Exoplanet Survey Satellite 
(TESS).

In terms of space technology 
development, Lightfoot added: “The 
budget supports our diverse portfolio, 
which is creating a technology pipeline 
to solve the most difficult challenges in 
space - from solar electric propulsion to 
laser communications and cross cutting 
technologies that benefit our work across 
the board.”

NASA also announced that it would 
support “novel partnership opportunities” 
with commercial partners focused on small 
satellites (including CubeSats) to work on 
high-priority science goals, and – more 
specifically – the development of adaptive 
optics technology to detect exoplanets, 
look for signs of past or present life on Mars 
and other planetary bodies, and to “take 
the pulse of our planet.”

Science budget ‘troubling’
Lightfoot’s remarks came in response to 
the Trump administration’s overall budget 
proposal, which confirmed widespread 
expectations of a sharp decline in science 
and technology development funding: 
in that context, NASA appears to have 
escaped relatively unscathed.

Reacting to the wider budget, described as 
“dead on arrival” by some and potentially 
subject to major changes as it passes 
through Congress, optics.org publisher 
SPIE described the proposed cuts as 
“troubling”.

At just over $6.6 billion, the fiscal 
2018 budget for the National Science 
Foundation (NSF) would be 11 per cent 
below the fiscal 2016 level, and support 
8000 new research grants – down from the 
current 8800.

“At first glance this is a very troubling 
proposal, which calls for historic cuts to US 
research and development funding,” said 

SPIE’s CEO Eugene Arthurs. “For science 
and technology, it seems a turning away 
from investing in the future, from what 
has brought prosperity and health to our 
nation and to the world. The final say is 
with Congress, which we hope will have 
a different view of the path to a better 
future.”

The Optical Society (OSA) also weighed 
in, with its CEO Liz Rogan saying: 
“The proposed budget will cut critical 
investments in research and development 
at a number of science-related 
government agencies, including the 
National Institute[s] of Health, the National 
Science Foundation and the Department 
of Energy’s Office of Science.

“Reduced federal funding to these and 
other agencies will impact optics and 
photonics enabled innovation and 
hinder US competitiveness in [the] global 
marketplace.”

Looking on the bright side, NSF 
director France Córdova confirmed that 
construction of the Daniel K. Inouye Solar 
Telescope (DKIST), set to become the 
world’s largest solar telescope, would 
continue, alongside ongoing support for 
the Large Synoptic Survey Telescope in 
Chile.

In addition, the Laser Interferometer 
Gravitational Wave Observatory (LIGO), 
described by Córdova as NSF’s largest 
ever investment, will continue to 
receive backing. “We will continue 
commissioning planned upgrades to the 
laser interferometer systems for the LIGO 
experiment, which discovered gravitational 
waves in 2015,” she said. “These upgrades 
will allow improved sensitivity to cosmic 
phenomena at vast distances from Earth.”

BRAIN initiative protected;
DOE research slashed
Among other major administrative funders 
of optics-related technology development 
and applications, the National Institutes of 
Health (NIH) – key to high-profile projects 
like the Cancer Moonshot and the BRAIN 
initiative – could have its overall budget 
slashed by more than one-fifth.

At $26.9 billion, the 2018 request is $7.7 
billion below the fiscal 2017 total, with 
Science magazine reporting that the 
Trump budget envisages significant 
savings by cutting the overhead payments 
currently made to universities, on top of 
basic research grants.

continued from previous page

NASA ditches Earth 
observation missions 
amid ‘troubling’ US 
science budget

continued on next page
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continued from previous page

NASA ditches Earth observation 
missions amid ‘troubling’ US 
science budget

However, the budget proposal does at least protect planned 
support for the Cancer Moonshot and BRAIN initiative, and those 
projects should receive close to $500 million in 2018 funding, via a 
separate stream to the main NIH budget.

Also set to suffer major cuts is the Department of Energy’s Office 
of Science. At just under $4.5 billion, it would be down 17 per cent 
if enacted, and at its lowest level – in terms of absolute dollars, 
unadjusted for inflation – in a decade.

Those cuts appear to be heavily skewed towards environmental and 
biological work, which are braced for funding squeezes in excess 
of 40 per cent. The “ARPA-E” program, the energy equivalent of the 
defense department’s DARPA efforts, also appears earmarked for 
closure.

The DOE’s basic energy sciences program – which supports user 
facilities including synchrotrons – would also take a significant 
hit, with Science reporting that two of five nanoscience centers 
at the office’s ten national labs would close and that the Stanford 
Synchrotron-Radiation Lightsource would be mothballed after 
three months.

The National Oceanic and Atmospheric Administration (NOAA) 
is also looking at a dramatic cut in research spending, with the 
budget for its Office of Oceanic and Atmospheric Research (OAR), 
dropping from $514 million to $400 million under the proposal.

Now you can accurately predict the outcome of your 

experiment and get to your final results quickly with FRED – 

Photon Engineering’s leading optical engineering software.

FRED - From inspiration to final results in no time flat. 

What took Newton 
over a decade to prove 
could have been validated 
in hours...with FRED.

310 S. Williams Blvd. 
Suite 222      520.733.9557
Tucson, AZ 85711            www.photonengr.com

YEARS

Reaction: 
Congress should oppose ‘devastating’ cuts
Overall, the White House regime is calling for what amounts to a 13 
per cent cut in federal spending on basic research, equivalent to a 
decrease of $4.3 billion.

Among several organizations to slam the proposed spending 
plan – aside from optics-focused SPIE and OSA – was the American 
Association for the Advancement of Science (AAAS). Its CEO Russ 
Holt said that the double-digit cuts would “devastate America’s 
science and technology enterprise.”

The Washington, DC, based Science Coalition added: “The extreme 
funding cuts to science agencies and related programs included 
in the budget released today would harm America’s research 
enterprise and our nation’s leadership in scientific discovery.”

The American Physical Society (APS) joined the criticism, urging 
Congress to reject the proposed cuts and saying that they would 
“jeopardize the country’s standing as a global leader.”

“The president made his proposal, but it’s up to Congress to 
determine the budget,” said APS president Laura Greene. Referring 
to Congress’ prior rejection of Trump’s proposals for the fiscal 2017 
budget, she added: “Congress has already shown that it recognizes 
the crucial role that science plays in US competitiveness.”

SPIE’s government affairs director Jennifer Douris echoed those 
thoughts, noting that final decisions on funding levels for fiscal year 
2018 would ultimately be decided by Congress.

She pointed out: “Along that line, in the recently finalized fiscal year 
2017 omnibus spending bill, Congress provided for an increase in 
federal R&D by five percent above fiscal year 2016 levels – despite a 
request for significant cuts by the Administration.”

http://optics.org/news/8/5/47
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One of the world’s most powerful 
lasers – which can produce beams 
with a peak power of 350 terawatts 
for 25 femtoseconds and produce up 
to 14 Joules of energy per pulse at 5 
Hz – has been acquired by Scotland’s 
University of Strathclyde.

350TW pulsed laser from Thales will drive seven beam lines to research cancer treatments and particles.

Strathclyde acquires one of the 
world’s most powerful lasers

The £3.5 million device, supplied by 
Thales, can deliver peak powers with the 
highest repetition rate of any laser currently 
operational in a university laboratory, and can 
briefly recreate the physical conditions, such 
as the pressures and temperatures, found in 
stars.

The installation, which commenced in early 
2017, follows Thales winning the tender 
in 2015 from the Scottish Centre for the 
Application of Plasma-based Accelerators 
(SCAPA), which is based at the university.

SCAPA’s research is focused on the 
development of next-generation accelerator 
and radiation source technology. The SCAPA 
research centre is a major initiative within the 
Scottish Universities Physics Alliance project.
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SUPA powerful: SCAPA’s new 350TW laser system.

Once completed, the new laser facility 
will comprise three radiation shielded 
areas housing seven beam lines due to 
be completed at the rate of one every six 
months or so. Developing medical, industrial 
and scientific applications of laser-accelerator 
and radiation source technology is at the 
heart of SCAPA.

Cancer therapy
The laser has numerous scientific 
applications including medical imaging, 
radiotherapy and generation of radioisotopes 
for imaging and cancer therapy.

Dr Gregor Welsh, a Research Fellow in 
Strathclyde’s Department of Physics & Laser 
Manager of SCAPA, commented, “This is 
a world-leading laser for any university – 
indeed, we believe it is the highest average 
powered lab-based laser of its type anywhere 
in the world.

He said, “The new laser will act as a light 
source that drives the applications and 
produces X-ray pulses short enough to 

take snapshots of molecular or solid state 
processes.”

Professor Dino Jaroszynski, director of SCAPA, 
added, “Our acquisition of this type of laser 
reflects Strathclyde’s status as a world-leading 
centre of physics. Its important applications 
underline Strathclyde’s international 
reputation for significant research with 
impact. It also forms part of a valuable 
training facility for our PhD students.”

He added, “We innovate both in the science 
and in the way we do the science.”

The Research Excellence Framework 
2014, the comprehensive rating of UK 
universities’ research, ranked the University 
of Strathclyde’s Physics research first in the 
UK, with 96% of output assessed as world-
leading or internationally excellent.

Dr Welsh added, “We already have an older, 
smaller laser system producing 40TW pulses, 
which is still in use as part of the SCAPA 
project.”

http://optics.org/news/8/5/31

The new intelligent and highly configurable 
spectrograph platform for life and physical sciences.

The new Kymera platform builds on Andor’s rich pedigree 
of designing and manufacturing high performance, modular 
spectrographs, with improved optical performances and user-
friendly, differentiating features.

CATCH US AT LASER 2017

Stop by booth #A2.427

to find out m
ore...
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Three different Fraunhofer institutes 
involved in the European Union-
funded pilot line project known as 
“MIRPHAB” say that they are helping to 
transform the production of quantum 
cascade lasers (QCLs) for future 
industrial applications.

Short for Mid InfraRed PHotonics devices 
fABrication for chemical sensing and 
spectroscopic applications, MIRPHAB 
officially kicked off at the start of 2016, and 
is set to run for four years with a budget of 
€17 million.

The plan is to provide a reliable supply of 
photonic components operating in the 
mid-infrared spectral region – also known 
as the “fingerprint” region, where the highly 
wavelength-specific vibrations of chemical 
bonds can be used to identify molecules.

Rapid switching
While the pilot line project is co-ordinated 
by the CEA-Leti laboratory in France, the 
three Fraunhofer institutes are closely 
involved with the provision of QCLs to 

Quantum cascade devices for the EU-funded pilot line can be 
wavelength-tuned at a rate of 1 kHz.

MIRPHAB partners 
‘transforming’ QC 
laser production

optics.org product focus Laser World of Photonics 2017 Edition

provide the mid-IR light needed for the 
packaged sensor devices.

Team members at the Fraunhofer 
Institute for Applied Solid State Physics 
(IAF) in Freiburg and counterparts at 
the Fraunhofer Institute for Photonic 
Microsystems (IPMS) in Dresden have now 

Demonstrator of the miniaturized QC laser source, which features a MOEMS-based grating scanner for rapid 
wavelength tuning.
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developed a demonstrator version of a 
miniaturized source, comprising a QCL 
chip and a MEMS-based grating scanner 
that is able to switch wavelengths at a rate 
of 1 kHz.

“In this type of laser, the wavelength range 
in which the light is emitted is spectrally 
very broad and can be customized during 
manufacturing,” explain the Fraunhofer 
partners. “In order to select a specific 
wavelength within the wide spectral 
range, it has to be chosen via an optical 
diffraction grating and coupled back into 
the laser chip. By rotating the grating, the 
wavelength can be tuned continuously.”

Those gratings are made at IPMS, with 
more consortium members at the 

Fraunhofer Institute for Production 
Technology (IPT) in Aachen working 
on ways to optimize the production of 
both laser chips and gratings, with a 
view to series production and the kind 
of cost reduction that will be required 
for applications in industrial sensing, 
healthcare, or forensic science.

Automated process 
monitoring
Fraunhofer IAF points out that in such 
applications, for example to identify and 
monitor a specific chemical substance, 
a customer would typically have very 
individual requirements.

“This starts with the substances to be 
accounted for, [and] the number of 
required sensors, up to the speed of the 
production process,” it reports. “In most 
cases, a ‘one-size-fits-all’ solution is not 
sufficient, and several suppliers are needed 
in order to develop the optimal individual 
solution.”

With MIRPHAB, that changes – customers 
can access mid-IR sensor technologies 
tailor-made for their requirements, from a 
single source.

“Interested parties can address a central 
contact person, who then compiles 
the best possible solution from the 
component portfolio of the MIRPHAB 
members according to the modular 
principle,” say the Fraunhofer partners. “In 
addition, MIRPHAB gives companies access 
to the latest technologies, enabling them 
to gain an edge over the competition as an 
early adopter.”

With the ability to record up to 1000 
spectra per second now available, 
monitoring and control of chemical 
reactions and biotechnological processes 
is possible in real time - suggesting that 
future deployments in “Industry 4.0” 
applications are likely.

Other QCL partners involved in the pilot-
line effort include Switzerland-based Alpes 
Lasers, and the French company mirSense, 
which was spun out of the III-V Laboratory 
near Paris, previously set up by Alcatel-
Lucent and now operated by Nokia, Thales 
and CEA.

Cascade Technologies - now part of 
the giant US-headquartered industrial 
process technology firm Emerson - is also 
partnering at the demonstrator level.

By Mike Hatcher, Editor, optics.org 

http://optics.org/news/8/5/59
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Time Controller
ID Quantique’s Time Controller is 
designed for flexibility, it quickly 
solves a large number of problems 
encountered in the laboratory. 

Its core consists of 4 high-speed 
(<20 ps precision, 100 Mcps rate) 
inputs and 4 highspeed outputs, 
interconnected by reconfigurable 
logic. 

The Time Controller performs 
the functions of a number of 
devices: time-to-digital converter, 
coincidence counter, delay 
generator, pattern generator, 
counter and discriminator 
completed ted by a 10Gbps link 
to the host computer for fast data 
transfers.

Contact Details
ID Quantique SA         	  
Ch, de la Marbrerie, 3  	
1227 Carouge/Geneva          
Suisse/Switzerland   
www.idquantique.com
info@idquantique.com 
Tel: +41 22 301 83 71
Fax: +41 22 301 83 79 

ID Quantique SA Visit us at Hall B1, Booth #500

WE DELIVER 
PRECISION 

ASPHERICAL OPTICS 
CUSTOM MADE TO 

YOUR REQUIMENTS
PPPM 33011 CNNC poolishiing machine
• Optics up to Ø 300mm
• +/- 60 mm - oo

MMCG 2550 CNNC
• Optics up to Ø 400mm
• 5 Axis

OPTOTECH 
for all optics 

materials in high 
precision and 

fl exibility

Meopta - optika, s.r.o.
Kabelíkova 1  /  Přerov 750 01  /  Czech Republic  /  tel. +420 581 241 111  /  email: meopta@meopta.com   /  www.meopta.com

LLuphosccann
• Up to Ø 420mm

• MWLI technology

Fast 
non-contact 

3D form 
measurement 

of aspheric 

optics

Q22-XX/ddY
•  1 λ to λ/50 p-v
• Optics for instruments, lasers, medical 

devices and military applications

Q222-YY
• For square or rectangular 

mirrors, windows, prisms, etc.

AASI
• Up to 1.000 waves of departure

MRF 
POLISHING 

MACHINES  - 
fl at optics, 
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EUROPEAN
OPTICS 
since
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MP1 Pulse 
Picking System
EKSMA Optics presents the new MP1 
pulse picker that consists of built-in 
fast driver and a Pockels cell. MP1 is 
able to select pulses at 600kHz rate. 
In setup with pMaster 4.0H digital 
synchronization and delay pulse 
generator, MP1 can be synchronized 
for single pulse picking from max 
30MHz repetition rate laser pulse 
train.

MP1 has BBO Pockels cell and is set 
for quarter-wave voltage operation. 
On demand BBO cell can be changed 
to KTP cell for half-wave voltage 
operation.

Contact Details
EKSMA Optics
Mokslininku str. 11
Vilnius, Lithuania   
www.eksmaoptics.com
info@eksmaoptics.com
Tel: +370 5 272 99 00

EKSMA Optics Visit us at Hall B3, Booth #403A

Laser line generators 
with PC interface 
Schäfter+Kirchhoff provide laser line 
generators in the wavelength range 
405 to 1550 nm. 

They are available with fan angle 
or semi-telecentric beam and can 
have very thin lines (down to 10µm). 
Special macro laser line generators 
provide an extended depth of focus. 

The laser modules are encased in 
rugged full-metal housings with 
integrated control and power 
electronics, they are equipped with 
connections for external modulation 
and optionally with a PC-interface for 
data read-out and power control. 

Contact Details
Schäfter+Kirchhoff GmbH
Kieler Str. 212, D-22525 Hamburg   
www.SuKHamburg.com
info@SuKHamburg.de
Tel: +49 (0)40-853997-0

INTERFACE

RS232

PM-AZ_Laserlinien_06-2017.indd   1 30.05.2017   11:15:57

Schäfter+Kirchhoff GmbH Visit us at Hall B2, Booth #102

Supercontinuum goes 
industrial with new 
SuperK EVO line 
Optimized for reliability, footprint, and 
cost, the new SuperK EVO white light 
lasers from NKT Photonics is ideal 
for OEM integration in demanding 
commercial applications. 

The EVO can be configured with 
output power levels anywhere 
from 100mW up to 10W with MHz 
repetition rate. The output spectrum 
covers 400-2400 nm and comes 
fiber delivered through a broadband 
collimator. 

The EVO line is also available as 
cost-effective stand-alone lasers for 
laboratory use, where the first model 
is a 20 MHz, 3W laser aimed at lifetime 
applications.

Contact Details
NKT Photonics
Blokken 84
3460 Birkeroed
Denmark   
www.nktphotonics.com
sales@nktphotonics.com 
Tel: +45 4348 3900	

NKT Photonics A/S Visit us at Hall B2, Booth #323
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Meet our new AvaSpec-HERO!

• Ideal for Raman, Fluorescence and 

low light Radiometry

• Replaceable slit technology

• USB3/Ethernet communication

• Thermoelectric cooled detector

Why choose, 
if you can have both…

Check out our latest innovations 
at Booth A2 / 101
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Laser company says it will reveal way to combine ultrashort pulses with fiber delivery at LASER: World 
of Photonics event.

Trumpf teases ultrashort 
‘game-changer’ in Munich

Germany-headquartered laser and 
machine tool company Trumpf says 
that it will unveil a new way to integrate 
ultrashort-pulsed lasers with fiber 
delivery at next month’s LASER: World of 
Photonics show in Munich.

In a pre-show company announcement 
Trumpf Laser’s managing director Klaus 
Löffler said that the “game-changing” 
development promised a revolution in 
the field, by overcoming the problem 
that ultrashort pulses tend to ablate and 
damage the glass out of which optical 
fibers are typically made.

“In Munich, Trumpf will present a 
technology study that has the potential 
to revolutionize laser material processing 
with ultrashort pulse lasers,” teased the 
company, with Löffler adding:

“Some 30 years ago, the first laser light 
cable suitable for industrial use proved the 
breakthrough for solid-state lasers; our new 
beam guidance concept promises to do 
the same for ultrashort pulse lasers today.”

Thermal effects minimized
Because it transfers energy to a target 
material in such a short time, an ultrafast 
laser pulse generates only minimal thermal 
effects - offering enormous potential 
for extremely precise “cold” materials 
processing, without any distortion caused 
by melting.

However, the incompatibility with 
conventional glass fibers, coupled with the 
relatively high cost and less robust nature 
of the technology compared with other 
sources means that those advantages are 
yet to transfer to industry in significant 
volumes.

Trumpf’s current line-up of laser products 
includes the “TruMicro” series, which 
features nanosecond, picosecond and 
femtosecond pulse sources. Femtosecond 
versions of the “TruMicro 5000” laser offer 
up to 125 µJ energy with a 900 fs pulse, 
and an average output power of 120 W.

Trumpf’s Dira-branded scientific lasers, developed with ultrashort pulse pioneer Ferenc Krausz and colleagues, 
will be among many showcased on the company’s giant LASER World of Photonics stand in Munich next 
month.
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Attosecond pulses
Aside from the ultrashort pulse delivery 
technique, Trumpf says that it will debut a 
diode laser said to offer sufficiently good 
beam quality for industrial applications 
beyond soldering, hardening and 
deposition welding, as well as the second 
release from its new generation of disk 
lasers for industry.

The company’s disk-based “Dira” series of 
laser amplifiers for scientific applications 
will also be showcased on Trumpf’s large 
(600 m2) exhibition booth in Munich.

This technology, based on cutting-edge 
research by Ferenc Krausz and colleagues 
at the Max Planck Institute of Quantum 
Optics in Garching, delivers picosecond 
pulses with up to 200 mJ of energy – and 
can be used to generate so-called “few-
cycle” pulses in the attosecond regime.

Special models with a pulse energy up 
to the joule level or average powers of a 
kilowatt are also available upon request, 
says Trumpf, which set up the Scientific 
Lasers venture with Krausz and colleagues 
back in 2012 and showed initial products 
at the LASER 2013 event.

• The latest instalment of LASER World 
of Photonics will also include a “Start-up 
World” exhibit in Hall B3 of the giant trade 
show, enabling companies that are less 
than five years old to take part at reduced 
cost.

The founders of some of those new 
companies will also be taking part in the 
Photonics Award competition – won by 
the Swiss firms Nanolive and Femtoprint in 
2015, when it was held for the first time.

http://optics.org/news/8/5/32
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Fiber laser giant IPG Photonics 
has acquired the Florida company 
OptiGrate, saying that its volume 
Bragg grating (VBG) technology will 
be critical as it launches a new line of 
ultrafast pulsed lasers.

Spun out of the University of Central 
Florida back in 1999 and based in Oviedo, 
OptiGrate was majority-owned by the 
family of its founder Leonid Glebov. His 
son Alexei, currently general manager, will 
continue to run the business alongside 
CTO Vadim Smirnov following the deal.

Specialist maker of volume Bragg gratings (VBGs) span out of 
University of Central Florida in 1999.

IPG snaps up 
OptiGrate for 
ultrafast laser push

New ultrafast pulsed lasers on 
the way
IPG was already an OptiGrate customer, 
and says that VBG-based components 
enable a dramatic performance 
improvement, as well as miniaturization 
and cost reduction for ultrafast pulsed 
lasers used in micro materials processing 
and other applications, including medicine.

Felix Stukalin, IPG’s senior VP of operations 
for North America, said in a company 
release: “As the technology leader in 
volume Bragg gratings and thermo-

Thanks to profitable operation since spinning out of the University of Central Florida (UCF) in 1999, OptiGrate 
was able to self-finance its 2012 expansion in Oviedo, and remain majority-owned by the Glebov family. UCF 
had retained a small shareholding in the company but no venture backers were involved.
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refractive glass, OptiGrate will help IPG 
develop new leading-edge solutions 
and improve our current products and 
components.”

He added: “IPG is intensely focused on 
advancing the use of lasers around the 
world and the technology used in them. 
As such, the acquisition completes IPG’s 
internal set of core components for our 
revolutionary new ultrafast pulsed laser 
product lines that we are introducing to 
the market.”

Alexei Glebov told optics.org that 
OptiGrate’s approximately 40 employees 
would continue with the company as part 
of IPG, with the parent firm promising to 
honor all existing customer commitments 
while further expanding the market for 
VBGs.

IPG added that it expected OptiGrate’s 
operational location to remain in Oviedo. 
Back in 2012, Optigrate completed a 
10,000 square foot expansion in the 
Orlando suburb, in response to fast-
growing demand for its products. VBGs can 
also be used to scale laser power through 
wavelength beam combining.

The expansion was entirely self-financed, 
with Alexei Glebov saying at the time: 
“Over many years we sustained organic 
profitable growth, and we always 
reinvested our profits in expanding 
our technology base and production 
capabilities.”

Record sales and stock price
Earlier this month IPG posted yet another 
record in its latest quarterly financial filing, 
as sales jumped 38 per cent year-on-year 
to $286 million and net income rose even 
more sharply, to $74.9 million.

The Oxford, Massachusetts, company’s 
strong competitive position – the 
company is highly vertically integrated, 
and produces critical high-brightness laser 
diode components internally – and the 
apparently insatiable demand for fiber 
lasers has seen its share price rocket to 
record levels in recent weeks.

Shortly after announcing the OptiGrate 
deal, the stock rose another 2 per cent 
in value, to stand at just over $139 on 
the Nasdaq exchange. At that current 
level, the company commands a market 
capitalization of around $7.5 billion.

http://optics.org/news/8/5/41
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     EXPLORING SCIENCE  
     OUTSIDE ACADEMIA  

WE’RE ON THE LOOKOUT FOR SMART, PASSIONATE PEOPLE 
If you’re thinking about a career outside academia, come and talk to us. 
We’re a leading developer of photonic and quantum technologies, harnessing 
the power of light to drive society changing innovation. We enable breakthroughs 
at the forefront of science and collaborate with some of the world’s leading 
universities, research facilities, and innovative manufacturers. 

VISIT OUR BOOTH
Drop by for a chat or join one of our 
careers sessions. Sign up at our booth:
B3.121

NO TIME TO MEET?
Reach out anytime via 
careers@m2lasers.com

RECRUITING NOW FOR: 
Innovation Project Managers
Scientific Product Specialists 
Quantum Technology Scientists
Commercial Scientists
Innovation Bid Co-ordinators 
Laser Engineers
Laser Scientists
Technical Marketing Specialists
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European Southern Observatory says 4.2 m-diameter secondary 
mirror will weigh 3.5 tonnes.

Schott casts giant mirror 
blank for Extremely 
Large Telescope

At 4.2 m in diameter, the giant optic 
will weigh in at 3.5 tonnes, and is set to 
become the largest secondary mirror 
ever employed on a telescope once the 
instrument is completed.

ESO adds that the secondary mirror 
is strongly curved and aspheric, and 

Opening of the ELT M2 blank mold containing the still extremely hot Zerodur glass, following first annealing at the Schott 4 meter blank annealing facility in Mainz, 
Germany, earlier this month. The completed mirror will weigh 3.5 tonnes, be the largest secondary mirror ever employed on a telescope, and also the largest convex 
mirror ever produced.
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therefore presents a major challenge to 
both make and test.

Exoplanet spectroscopy

Under early construction at the summit 
of Cerro Armazone in Chile, the optical 
and near-infrared telescope will feature a 
39.3 meter diameter segmented primary 
mirror, and use adaptive optics with a 
deformable quaternary mirror to correct 
for image fluctuations caused by the 
Earth’s atmosphere.

As a result, once operational the ELT 
should be able to generate even sharper 
images than the Hubble Space Telescope, 
despite being Earth-bound. Among other 

The European Southern Observatory 
(ESO) says that the casting of the 
secondary mirror blank for its 
Extremely Large Telescope (ELT) 
project – the largest convex mirror 
ever produced - has been completed 
by glass and optics provider Schott, 
in its signature Zerodur glass-ceramic 
material.

applications, it will be used to search for 
the spectroscopic signatures of water 
and organic molecules in exoplanet 
atmospheres.

The project, currently slated for “first light” 
in 2024, represents the largest telescope of 
its kind anywhere in the world. Alongside 
nearly 800 hexagonal segments making 
up the primary mirror, it will feature an 
unusual concave tertiary mirror weighing 
3.2 tonnes, and six laser guide stars for 
adaptive optics correction.

ESO executives signed the casting contract 
for the secondary and tertiary mirrors with 
Schott as recently as January, alongside 
deals for mirror support cells and edge 
sensors for the primary mirror segments.

continued on next page
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The German company has already 
delivered blanks for the thin, deformable 
shell mirrors that will make up ELT’s 
quaternary optic. The deformable elements 
will also feature a new type of piezo 
actuator under development between 
Physik Instrumente and the Fraunhofer 
Institute for Applied Optics and Precision 
Engineering in Jena.

“A new milestone has now been reached 
with the casting of the telescope’s 
secondary mirror (M2), which is larger 
than the primary mirror of many of today’s 
research telescopes,” announced ESO.

Zerodur

Schott used its proprietary “Zerodur” glass-
ceramic material to produce the blank. The 
lightweight material maintains its shape 
under extreme temperature variations, 
and has been widely used for astronomical 
telescopes - including for example the 
airborne “SOFIA” telescope on board an 
adapted Boeing 747.

The company has a long-standing 
relationship with ESO, and produced 
the 8.2 m-diameter main mirrors for the 
Very Large Telescope, part of the Paranal 
Observatory also based in Chile.

Following the high-temperature 
production process, the secondary mirror 
must now be cooled slowly, after which it 
will be subject to a sequence of machining 
and heat treatment steps over the next 12 
months.

After that, it will be ground and polished to 
ultra-high precision by French firm Safran 
Reosc. “The blank will be shaped and 
polished to a precision of 15 nm across the 
entire optical surface,” noted ESO.

Once installed, the secondary mirror will 
hang upside down above ELT’s primary 
mirror, forming the second element of the 
novel five-mirror optical system.

By Mike Hatcher, Editor, optics.org 

http://optics.org/news/8/5/39

continued from previous page

Schott casts giant 
mirror blank for 
Extremely Large 
Telescope

Transfer of the secondary mirror blank to Schott’s annealing facility in Mainz, Germany. The blank was cast 
out of Zerodur, a material originally developed for astronomical telescopes in the late 1960s. It has almost no 
thermal expansion - even when subjected to large temperature fluctuations - is highly chemically resistant, 
and can be polished to a high standard of finish.

Still from the ESO/Schott video showing hot blank transportation.
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www.toptica.com

Dr. Manfred Karlowatz, Sales

Play the perfect Laser Piano
A well-tuned instrument brings music to your ears! This is 

true for music and for leading edge science. 

TOPTICA‘s multi-laser engines have a lot in common with 

a piano: They „play“ staccato (pulsing), generate chords 

(several colors simultaneously) and provide everything 

from pianissimo (μW) to fortissimo (100 mW!). 

On top, they are always perfectly tuned because of 

TOPTICA’s unique COOLAC self-alignment technology.  

You don’t need to be a virtuoso to play the perfect  

laser piano! 

Multi Laser Engines @ TOPTICA
4 Laser lines (405 - 640 nm)

Up to 100 mW per line

COOLAC self-aligning system

Direct modulation up to 20 MHz
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Sales beat forecasts and profit up sharply as laser company reports its latest quarterly results; stock 
price soars 10% to all-time high.

Rofin deal paying off as Coherent 
reports ‘unprecedented’ demand

Laser giant Coherent has smashed sales 
forecasts in its latest financial quarter 
– the first to include a full set of results 
including 2016 acquisition Rofin-Sinar.

Long-time CEO John Ambroseo 
reported strong demand across the 
key application sectors of flat-panel 
display (FPD) production, semiconductor 
fabrication equipment, and materials 
processing, describing current demand 
as “unprecedented”.

As a result, Coherent has decided to 
accelerate its investment in internal 
capacity at key sites including its excimer 
laser system facility in Göttingen, 
Germany, and its large-optics fabrication 
center in Richmond, California.

Blowout quarter
At $422.8 million for the three months 
ending April 1, the Californian company’s 
sales revenues were more than double 
the $199.9 million figure reported a 
year earlier – although that was before 
the Rofin had been completed - and 
way above the anticipated high of $410 
million forecast in February.

All-time high: following the recent acquisition of Rofin-Sinar and the firm’s latest quarterly results, Coherent’s 
stock price soared more than 10% in value to set another all-time high of around $250. That represents a four-
fold increase in only 18 months.

While FPD and semiconductor production, along 
with materials processing applications, represent 
Coherent’s major sales opportunities, the bio-
instrumentation sector is also a significant one. The 
‘OBIS CellX’ laser, shown here, delivers up to four 
separate laser wavelengths from a single module, 
thereby lowering the complexity and overall cost of 
laser integration in multi-wavelength life sciences 
instruments such as flow cytometers.
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Net income for the latest quarter came 
in at $41.8 million, also more than 
double the year-ago figure. It means that 
Coherent has now posted a net income 

of $72.3 million over the first half of its 
current fiscal year – compared with $38.1 
million in the first half of fiscal year 2016.

“We are seeing unprecedented demand 
across many of our verticals as we 
capitalize upon market trends as well as 
research and development investments 
made over the last few years,” said 
Ambroseo, adding that the largest single 
opportunity remains in FPDs. Here, the 
general industry transition to organic 
LED (OLED) screens plays into Coherent’s 
hands, since it supplies large excimer 
laser systems that are used for a key 
annealing step in volume production.

As a result of demand from the FPD 
industry, Ambroseo told investors, 
Coherent is set to “pull in” investments in 
laser system and optics capacity to meet 
the requirements of its customers.

Examples of the demand growth in 
terms of display area come from the 
recent launches of around half-a-dozen 
laptop PCs and a high-end Samsung 
tablet featuring OLED screens.

Stock at all-time high
Combined with strong increases in 
demand for high-power fiber lasers, 
where laser cutting and battery welding 
applications are providing market 

traction, and a semiconductor capital 
equipment industry said by the CEO 
to be “in high gear”, the blow-out 
performance and optimistic outlook saw 
Coherent’s stock price rise more than 10 
per cent in pre-market trading following 
the latest results call, to an all-time high 
of $248 when Wall Street opened for 
business.

Now equivalent to a market 
capitalization of close to $6 billion, the 
stock is up from around the $90 mark 
when the $942 million deal to acquire 
Rofin-Sinar was first announced.

The acquisition already appears to be 
paying solid dividends, with Ambroseo 
noting that the previously separate 
teams of workers have been able to 
combine their efforts with minimal 
impact on their customers.

And thanks to strong cash generation, 
Coherent has also begun paying down 
some of the debt finance used to acquire 
Rofin, and has renegotiated the terms of 
the debt to a significantly lower rate of 
interest.

By Mike Hatcher, Editor, optics.org 
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Films at a rate equivalent to 5 trillion frames per second to “freeze” highest-speed chemical 
reactions, such as combustion.

Lund researchers develop 
‘World’s fastest’ film camera

A research group at Lund University 
in Sweden has developed a camera 
that can film at a rate equivalent to five 
trillion (5 x 1012) images per second, 
meaning it can freeze events as short as 
0.2 trillionths of a second. This is faster 
than has previously been possible.

The new super-fast film camera will 
therefore be able to capture incredibly rapid 
processes in chemistry, physics, biology 
and biomedicine, that so far have not been 
caught on film. The work has been published 
in Light: Science & Applications.

To illustrate the technology, the researchers 
have successfully filmed how light travels 
across a distance corresponding to the 
thickness of a piece of paper. Typically, this 
transit only takes a picosecond or so, but on 
film the process has been slowed down by a 
trillion times.

‘Innovative algorithm’
Currently, high-speed cameras capture such 
images one by one in a sequence. The new 
Lund technology is based on an innovative 
algorithm, and instead captures several 
coded images in a single picture. It then sorts 
them into a video sequence afterwards.

The method involves exposing the subject of 
the filming (such as a chemical reaction) to 
light in the form of laser flashes where each 
light pulse is given a unique code. The object 
reflects the light flashes, which are merged 
into a single photograph. These images are 
subsequently separated using an encryption 
key.

The film camera is initially intended to be 
used by researchers who wish to gain better 
insight into many of the extremely rapid 
processes that occur in nature. Many take 
place at a picosecond and femtosecond 
scale.

Researcher Elias Kristensson commented, 
“Although this scale does not apply to all 
processes in nature, it does to quite a few 
notable scenarios, for example, explosions, 
plasma flashes, turbulent combustion, brain 
activity in animals and certain chemical 
reactions. We can now film such extremely 
short processes. In the longer term, this 
technology could also benefit industry and 
other areas.”

Happy snappers: Elias Kristensson and Andreas Ehn.
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Metamorphosis
For the researchers, however, the greatest 
benefit of this newly-developed technology 
is not that they set a new speed record, but 
that they are now able to film how specific 
substances change in the same process.

Kristensson commented, “Today, the only 
way to visualize such rapid events is to 
photograph still images of the process. You 
then have to attempt to repeat identical 
experiments to provide several still images, 
which can later be edited into a movie. The 
problem with this approach is that it is highly 
unlikely that a process will be identical if you 
repeat the experiment.”

The focus of Kristensson and Ehn’s research 
is on combustion – an area, which is known 
to be difficult and complicated to study. The 
ultimate purpose of their particular research 
are is to make next-generation car engines, 
gas turbines and boilers cleaner and more 
fuel-efficient; combustion is controlled by 
several ultra-fast processes at the molecular 
level, which can now be captured on film.

For example, the researchers will study 
the chemistry of plasma discharges, the 
lifetime of quantum states in combustion 
environments and in biological tissue, as well 
as how chemical reactions are initiated. In 
the autumn, there will be more film material 
available.

Paper conclusion
In their Light: Science & Applications paper, the 
Lund scientists conclude: “To our knowledge, 
the reported methodology, FRAME, is the first 
to enable ultrafast 2D-videography having 
spectroscopic compatibility with both high 
spatial- and temporal- resolution, down to at 
least femtosecond timescales. In contrast to 
existing image coding techniques that rely 
on translation/sweeping solutions, FRAME 
is entirely light-based; a boost in frame rate 
by more than two orders of magnitude is 
demonstrated herein.

“The simple yet unique ability of FRAME 
to acquire several laser images in one 
recording also enables new measurement 
opportunities. For example, combining 
FRAME with currently existing laser-methods 
for fluorescence lifetime imaging (FLI) of 
single events would allow all FLI data to be 
collected in one image recording. Finally, 
the ultimate purpose of single-event 
videography is to use existing knowledge 
of ultrafast dynamics gained from studies 
of reduced systems to understand evolving 
global systems; we believe FRAME can 
facilitate achievement of this endeavor.”

By Matthew Peach, Contributing Editor,  
optics.org 
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Customized Optical
Components, Systems
and Microsystems

Swiss precision, U.S. experts.
www.fisba.com | +41 71 282 31 31

FISBA RGBeamTM—Ultra-small laser modules
· proven usability for laser projection
· industrial and life sciences applications

Visit us at  

LASER World  

of PHOTONICS

Munich 

Hall B1

Booth 506
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systems test night vision, thermal imaging, 
heads-up displays and targeting systems—
including automated testing of targeting 
sensor systems in a production line with 
challenging optical requirements. 

Solutions include 
airborne, space, 
and ground-based 
sensor systems, 
heads-up displays, 
3-D visualization, 
hyperspectral 
imaging 

and millimeter wave testing as well as 
competitive costing exercises to identify 
capable suppliers and areas for product cost 
reductions.

Flexible and scalable resource for 
your engineering requirements

The diverse nature of our clients and their 
applications requires our engineers to have 
the ability to be able to adapt to the culture 
of each organization and quickly join a 
project at any phase of the development 
cycle—from conceptual work to improving 
product performance to moving products 
to market.

Optikos® Metrology and Design 

Optikos provides metrology products that 
assess and assure image quality; and we offer 
engineering services that provide a flexible 
and scalable resource for your design and 
manufacturing requirements. 

Our in-house IQ Lab™ Services are available 
for a wide range of optical testing needs. Visit 
optikos.com/optical-testing. 

To learn more about Optikos metrology and 
design for leading-edge applications, please 
call us at +1 617-354-7557

or email sales@optikos.com.

Visit us at  
Laser Munich, Hall A2, Booth 304

Optikos brings a strong track record of 
creative optical engineering to Camera 
Monitoring Systems that rely on strict 
measurement and characterization of image 
capture, processing and display to ensure 
safety. Examples include testing wide-
field lenses and cameras in a production 
environment; custom systems that assess the 
effects of windshields on the performance of 
forward-looking cameras; and use of LIDAR in 
self-driving vehicles.

Improving patient outcomes 
with optically-based solutions in 
medical devices and diagnostics

Leading-edge 
client medical 
applications with 
Optikos-enabling 
technologies 
range from 
fluorescence-based 
diagnostic and cell 

imaging systems to gene sequencing, dose 
measurement, minimally-invasive surgery 
and more.

Optikos also assists in bringing new devices 
to market, including navigating strict 
regulations such as FDA 510(k) submissions, 
clinical trials, and technological challenges 
associated with product prototyping and 
production manufacturing.

Exacting quality and performance 
requirements in aerospace and 
defense applications

Optics in imaging, remote sensing, weapons 
and communications are common in 
modern defense systems. 

Optikos OpTest® and I-SITE™ metrology 

Optical performance quality 
in virtual reality creates 
extraordinary experiences

Optikos has a long history designing virtual 
and augmented reality optics and metrology 
equipment, including an early patent for 
a Video Headset designed for maximum 
physical comfort of the headset and minimal 
eye strain, with advanced surround sound 
and customization options for the user. 

Our work with clients—and ongoing 
research and development in VR/AR—
reinforce the role that optics and testing 
play in differentiating the experience offered 
among the head-mounted displays currently 
on the market. 

Accurate camera systems drive 
safety in automotive industry

As new 
technologies 
emerge, stricter 
and more 
comprehensive 
regulations 
for safety and 
image quality 

are being issued by organizations such as 
the (US) National Highway Traffic Safety 
Administration (NHTSA), United Nations (UN 
Regulation No.46), and Autonomous Vehicle 
Safety Regulation World Congress. Many 
features now offered as vehicle options will 
become required life-saving technologies on 
new vehicles.

Sponsored Editorial

Optikos enables leading-edge technologies 
with expert optical design and testing

Throughout our three-and-a-half 
decades of optical product design and 
discovery, Optikos innovations have been 
far-reaching. And you’ll find us in some 
expected places…
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Polarization Analyzer 
for PM fiber coupling 
The polarization analyzer series SK010PA 
is a compact, comprehensive, universal 
USB2.0 measurement and test system 
for free beam applications and laser 
beam sources with polarization-
maintaining fiber optics. 

Alignments and measurements 
are performed rapidly. A real-time 
interactive display shows the state of 
polarization on a Poincaré sphere as well 
as the degree of polarization. Special 
routines that determine polarization 
extinction ratio of fiber-coupled sources 
allow the evaluation of the alignment of 
polarization-maintaining fibers. 

The polarization analyzer is available for 
375nm-1600nm with for four different 
wavelength ranges. 

Contact Details
Schäfter+Kirchhoff GmbH
Kieler Str. 212, D-22525 Hamburg   
www.SuKHamburg.com
info@SuKHamburg.de
Tel: +49 (0)40-853997-0

PM-AZ_Polarimeter-Abb_solo_06-2015.indd   1 04.06.2015   12:34:12

Schäfter+Kirchhoff GmbH Visit us at Hall B2, Booth #102

VIS-I Automated Visual 
Inspection Station
The VIS-I is a fully-integrated inspection 
station that attaches to production lines 
to perform in-line automated inspection 
with greater accuracy and repeatability 
than human inspectors or traditional 
machine vision systems. Using photometry-
based CCD imagers (engineered for light 
measurement), the VIS-I offers the highest 
resolution and dynamic range available for 
detecting the most subtle, low-contrast 
defects in complex assemblies.

•	� High Resolution:  
Up to 29 megapixels•	� Superior Dynamic Range:  
Up to 73.4 dB (single exposure, per 
pixel)•	� Fully-integrated:  
Photometry-based camera, bright field 
lighting, programmable inspection 
software

Contact Details
Radiant Vision Systems
22908 NE Alder Crest Drive, STE 100
Redmond, WA 98053 USA   
www.RadiantVisionSystems.com
Info@RadiantVS.com
Tel: +1 (425) 844-0152 

Radiant Vision Systems

Large optical coatings 
CILAS optical department provides 
optical coating expertise and 
manufactures catalog and custom 
complex optical components and large 
optical coatings up to 2 meters by 2 
meters, for astronomy, space, large 
scientific equipments and high tech 
industry markets.

With the use of dense coating 
technologies such as magnetron 
sputtering, CILAS coatings show 
outstanding durability in their 
operational environments. 

A wide range of optical coatings are 
available, from AR coatings, dichroics, 
black coatings, Aluminum and Silver 
coatings to interference filters.

Rely on CILAS high quality and high 
performance optical components to 
ensure the success of your projects!

Contact Details
CILAS
8 Avenue Buffon
CS16319
45063 Orléans Cedex 2
France   
www.cilas.com
optics@cilas.com
Tel: +33 (0)2 38 64 15 55

CILAS Visit us at Hall B3, Booth #240/6

Cobolt Skyra™ 
The new multi-line laser 
Cobolt AB proudly introduces the 
Cobolt Skyra™, a revolutionary 
multi-line laser platform. 
Offering up to 4 laser lines in a 
box that can fit into the palm of 
your hand (70 x 144 x 38 mm) and 
requiring no external electronics, 
the Cobolt Skyra™ will enable 
the next generation of compact 
and easy-to-use analytical 
instrumentation for the life science 
market.
Visit Cobolt, together with HÜBNER 
Photonics, at B2:214.

Contact Details
Cobolt AB
Vretenvägen 13
SE-171 54 Solna
Sweden   
www.cobolt.se	
info@cobolt.se
Tel: +46 8 545 912 30

Cobolt AB Visit us at Hall B2, Booth #214

Beam Quality M² 
System - CinSquare	
CINOGY’s CinSquare is a compact and 
fully automated tool to measure the 
beam quality of cw and pulsed laser 
systems from 350nm to 1150nm for 
up to 50W input power. The CinSquare 
system is characterized by an easy 
operation, short measurement time 
(<2 minutes / 30s - fast scan) and 
highest accuracy. Its robustness 
and reliability ensures continuous 
operation in different applications. 
According to ISO 11146-1/2 the 
system measures the beam caustic 
and determines M², K, BPP, waist 
position and diameter, divergence, 
etc. Based on the XML-RPC interface 
the user can remote control the tool 
with external applications and allows 
also the integration into existing 
production lines. 

Contact Details
CINOGY Technologies GmbH
Max - Naeder - Strasse 15
37115 Duderstadt
Germany   
www.cinogy.com
info@cinogy.com 
Tel: +49 5527 8483770

CINOGY Technologies GmbH
Visit us at Hall A2, 

Booth #321

SuperK MIR brings 
supercontinuum into 
mid IR 
Based on NKT Photonics proven 
supercontinuum technology, the new 
SuperK MIR infrared supercontinuum 
laser delivers more than 450 mW 
of continuous diffraction-limited 
light from 0.9 to 4.2 µm. The all-fiber 
architecture ensures stability and 
maintenance-free operation and the 
collimated fiber delivery offers great 
flexibility. The laser is compatible with 
FTIR spectrometers for fast detection 
and short integration time over the 
entire spectrum. Applications of this 
unique source range from component 
characterization, mid-IR microscopy, 
gas and combustion spectroscopy to 
environmental sensing and standoff 
detection.

Contact Details
NKT Photonics
Blokken 84
3460 Birkeroed
Denmark   
www.nktphotonics.com
sales@nktphotonics.com 
Tel: +45 4348 3900	

NKT Photonics A/S Visit us at Hall B2, Booth #323
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Innovative, High-
Performance 
Spectroscopy System
High-performance spectroscopy 
can be easy! Simply plug in the 
new Princeton Instruments 
FERGIE™ and start your work right 
away. No calibrating. No aligning. 
No guessing. Visit the Princeton 
Instruments booth to demo 
the new FERGIE™ spectroscopy 
system - a compact, fully integrated, 
aberration-free spectrograph with a 
built-in, low-noise, cooled detector. 
Its ecosystem includes lasers, 
fiber optics, calibration sources, 
light-coupling CUBES and powerful 
software that allow researchers 
and educators to set up complete 
experiments in minutes.

Contact Details
Princeton Instruments
15 Discovery Way, Acton, MA 01720 
USA
www.princetoninstruments.com

Princeton Instruments Visit us at Hall A2 Booth #109

New AvaSpec Mini:  
Very Compact,  
very Complete
We have upgraded our AvaSpec-Mini 
to the next level! The new generation 
Avantes Avaspec-Mini spectrometers 
are developed with the new CMOS 
detector with 4096 pixels enabling the 
optimal resolution. 

Only the size of a deck of cards 
though excellent temperature and 
wavelength stability!  Easy to take 
anywhere you like, so very well suited 
for hand held applications.  

Multichannel capabilities and DLL 
package available, this is the next step 
for your OEM application! 

Find out at booth A2.101 what this 
instrument can do for you.

Contact Details
Avantes BV
Oude Apeldoornseweg 28
7333 NS  Apeldoorn
The Netherlands
www.avantes.com
info@avantes.com
Tel: +31 313 670 170

Avantes BV Visit us at Hall A2 Booth #101

Photonic Professional GT:  
High Precision  
3D Printing
Nanoscribe´s Photonic Professional 
GT is the world’s highest resolution 
3D printer. Based on two-photon 
polymerization, it allows for additive 
manufacturing and maskless 
lithography with the same device.

Submicrometer resolution printing 
with feature sizes down to 200 nm 
and optical quality surface finishes 
are characteristic key features. 

This award-winning system sets 
new standards in a multitude of 
applications like photonics, micro-
optics, micro-fluidics, MEMS, and life 
sciences. 

Contact Details
Nanoscribe GmbH 
Hermann-von-Helmholtz-Platz 1
D-76344 Eggenstein-Leopoldshafen
www.nanoscribe.com
info@nanoscribe.com
Tel: +49 721 981 980 0

Nanoscribe GmbH Visit us at Hall A3 Booth #327

F-SMA PSi Connector 
Power Solution injection
Driven by the growth of laser market 
Diamond has developed two new 
F-SMA connector types based upon 
free standing fiber technology capable 
of withstanding optical powers of up 
to several hundreds of watts, to be 
deployed in industrial, medical, military, 
an d telecom environments.
The two options are offered in a mode-
guider and in a mode-stripper version 
each one applicable to fibers from 100 
µm up to 1000 µm core diameter.
The mode-guider version allows all 
the modes (incl. cladding modes) to 
propagate with minimum attenuation 
leading to a higher power transmission 
and a lower heat dissipation. 
The mode-stripper version removes the 
unwanted cladding modes from the fiber 
that may be detrimental to other fiber 
optic elements present along the line. 

Contact Details
Diamond SA
CH-6616 Losone
www.diamond-fo.com
info@diamond-fo.com
Tel: +41 91 785 45 45  

Diamond SA              Visit us at Hall B1 Booth #515

High-performance 
optical filters for 
discerning OEM 
customers
Customized OEM filters from Delta 
Optical Thin Film are designed and 
manufactured to adhere to any 
customer requirement or specification 
for use in the customer’s application. 
This has become increasingly 
important as the market for advanced 
imaging or diagnostic technologies 
incorporating optical filters is growing.
Delta Optical Thin Film manufacture 
unique customized OEM filters. Highly 
efficient manufacturing processes 
and rapid turnaround ensures that 
customer service is of a high standard, 
with excellent OEM and technical 
support assisting the smooth running 
of the whole process.

Contact Details
Delta Optical Thin Film A/S 
Venlighedsvej 4              
2970 Hørsholm
Denmark
www.deltaopticalthinfilm.com  
info@deltaopticalthinfilm.com 
Tel: +45 70 70 71 46

Delta Optical Thin Film A/S               Visit us at Hall B1, 
Booth #639

Optical Thin Film  
Filter Solutions 
IRIDIAN Spectral Technologies is a 
professional experienced resource 
for your Thin Film Optical Coating 
requirements. Iridian provides optical 
thin film filter solutions and coating 
services to a wide variety of industrial 
and research sectors. The company is a 
leading global supplier for applications 
in machine vision, telecommunications, 
spectroscopy (Raman, fluorescence, and 
flow cytometry), biomedical imaging, 
endoscopy imaging, sensing, display and 
entertainment (glasses for 3D cinema, 
display coatings). Our optical filters and 
coatings cover the spectral range from 
UV 300 nm to LWIR 10 μm. Our products 
include color filters, narrow band-pass 
filters, steep edge long pass or short 
pass filters, dichroic edge filter, notch 
filter, multi-zone filter and other special 
coating filters.

Contact Details
Iridian Spectral Technologies
2700 Swansea Crescent
Ottawa, ON, Canada
K1G6R8   
www.iridian.ca
inquiries@iridian.ca
Tel: +1 (613) 741 4513

Iridian Spectral Technologies
Visit us at  

Hall B1/Booth #563B
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Massachusetts-based industrial 
machine vision company Cognex 
has acquired the Switzerland-
headquartered software startup ViDi 
Systems, establishing a foot-hold 
in the emerging area of artificial 
intelligence (AI) in doing so.

The latest of several recent acquisitions 
by the fast-growing Cognex, the deal was 
completed on April 4. ViDi claims to be the 
commercializing the first such software 
solution to be dedicated to machine vision 
applications.

Deep learning
According to the two companies, the “deep 
learning” algorithmic approach developed 
by ViDi founder Reto Wyss and colleagues 
uses AI techniques to improve image 
analysis in applications where it is difficult 
to predict the full range of image variations 
that might be encountered.

Using feedback loops, the software is said to 
be able to “train” the system to distinguish 
between acceptable variations in images 
and genuine defects.

Cognex CEO Robert Willett said in a 
company announcement: “The ViDi team is 
at the forefront of applying deep learning 
techniques to the real-world challenges of 
industrial machine vision.

“We are excited to bring this expertise 
to Cognex to broaden the scope of 
applications that can be addressed at a 
world-class level with Cognex vision.”

The deal sees Wyss and his engineering 
team become part of Cognex’s “vision 
products” business unit, where the software 
will be integrated into Cognex products and 
further developed.

While specific transaction terms were 
not released, Cognex said that the deal 
would likely have no material impact on its 
financial results for the next couple of years.

Machine vision specialist buys provider of artificial intelligence 
techniques for improved image analysis.

Cognex acquires 
Swiss software 
firm ViDi

CSEM pedigree
Based in Villaz-St.-Pierre, near the high-
tech cluster region of Neuchâtel, ViDi 
Systems was co-founded in 2012 by Wyss, 
a computational neuroscientist by training 
who spent six years as a senior research 
engineer at the Centre Suisse d’Electronique 
et de Microtechnique (CSEM) following 
post-doctoral work at Caltech.

He started the company in collaboration 
with the CPA Group, a Swiss industrial 
holding company and business incubator. 
Cognex says that it will maintain ViDi’s 
operations at the company’s current site in 
Switzerland.

ViDi says that it has field-tested its “ViDi 
Suite” software successfully in applications 

The ViDi software is said to have proved its utility across numerous key machine vision markets, from 
pharmaceuticals to the automotive sector.
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including pharmaceuticals, textiles, printing, 
logistics and the Swiss specialty area of 
watchmaking.

Last year the software was one of five 
technologies short-listed for the “Vision 
Award” at the agenda-setting VISION Show 
held in Stuttgart, Germany.

“ViDi Suite enables computers, machines 
and robots to understand images so that 
they can meaningfully interact with the real 
world,” said the Swiss firm at the time. “It 
bridges the gap by allowing machine vision 
companies across multiple industries to 
create ground-breaking inspection systems 

[able] to tackle otherwise impossible-to-
program [challenges].”

Those include both functional and aesthetic 
anomalies for inspection and classification.

Cognex, whose sales topped half a billion 
dollars for the first time in 2016, is one of the 
biggest systems companies in the machine 
vision sector, and is also highly profitable.

Its strong cash generation has enabled the 
firm to stack up hundreds of millions of 
dollars to support acquisitions and further 
expansion. Over the past year Cognex 
acquired no fewer than three smaller firms 
specializing in 3D vision technology, as well 
as another focused on barcode verification.

http://optics.org/news/8/4/7
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Qioptiq’s high-performance iFLEX Lasers now 

feature integrated Closed-Loop Modulation 

(CLM) for ultra-stable performance with very 

low periodic noise. CLM enables analog, 

digital and dual-mode modulation and 

maintains consistent output during both CW 

and modulated operation over the lifetime 

of the laser.

www.qioptiq.com  •  lasers@excelitas.com

Closed-Loop 
Modulation

Now Standard on iFLEX 
iRIS and Gemini Lasers

•	 No recalibration required to ensure 
data reliability

•	 Digital, analog and dual-mode  
modulation

•	 Exceptional stability from 0.1% – 100% 
for maximum repeatability 

An Excelitas Technologies Company

2017_06 Optics-ORG 1-2pV4c Qioptiq iFLEX-CLM-FINAL.indd   1 6/9/17   12:19

Former director of Stanley Black & Decker and 
decorated veteran takes over in June, to replace 
outgoing leader Andy Teich, retiring after 33 years. 

Flir Systems appoints 
James Cannon new 
president and CEO

Cannon previously served 
for more than 16 years in a 
variety of senior leadership 
positions at toolmaker 
Stanley Black & Decker, 
most recently as President 
of Stanley Security North 
America & Emerging 
Markets. Prior to that, he was 
President of the company’s 
Industrial & Automotive 
Repair business unit, in 
locations worldwide, before 
then serving as President of 
Stanley Oil & Gas.

He also served in the US 
Army for 10 years as an 
infantryman and armor 
officer in a variety of 
assignments, including Operations Desert Shield and Desert Storm in Iraq, 
where he learned to truly appreciate Flir’s technology and was awarded a 
Combat Infantryman’s Badge. He later oversaw key security missions as part 
of the Army’s peace enforcement operations in Bosnia.

“We are delighted to appoint a chief executive of Jim’s caliber,” said Earl 
Lewis, Chairman of the FLIR Board of Directors. “Jim’s proven track record 
of achieving strong results in both business and the military make him 
uniquely well qualified to serve as Flir’s next CEO.

Lewis added, “We’re confident Jim is the right person to lead Flir. On behalf 
of the Board, I’m pleased to welcome Jim as we continue to leverage the 
attributes of the brand and product portfolio to deliver increased value to 
our shareholders.”

‘Lifesaving technology’
Cannon commented, “The opportunity to join this team and serve 
alongside over 3,000 employees worldwide as the Company’s next CEO is a 
great honor. The Flir brand is synonymous with continuous innovation and 
delivering value to customers around the world.

”From my own personal experience having relied on FLIR technology as 
a combat veteran, I’ve seen firsthand the powerful, life-saving impact the 
company’s portfolio of solutions can have for our customers. Andy Teich 
and the team have done a great job building out Flir’s’s business, and I’m 
excited to build on that success and drive furthergrowth.”

Cannon serves on the board of directors of engineering and materials 
company Lydall. He holds a Bachelor of Science degree in Business 
Administration/Marketing from the University of Tennessee in Chattanooga. 
He will be based out of the company’s Wilsonville, Oregon headquarters.

http://optics.org/news/8/5/48

Flir-bound: Jim Cannon.

Flir Systems has announced that Jim Cannon has been appointed 
president and Chief Executive Officer, effective from June 19, 2017. 
He will succeed Andy Teich, whose retirement after 33 years of 
service was previously announced in February.
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Hamamatsu Photonics, leading in cutting edge photon detectors and light sources for LIDAR and measurement applications

Short Range (10 m) Mid-Range (150 m)

 Near Infrared LED 
  Si PIN Photodiode with 
COB Package

 Si PIN Photodiode Array
  CMOS Distance Linear 
Image Sensors

 Pulsed Laser Diodes 
 Si APD + TIA
 Si APD Array + TIA
   SiPM / MPPCs (Ceramic, Plastic 
and TSV package types)

 Si APD
 IR Enhanced Si APD

Consumer Automotive Industrial 

Long Range (300 m plus) 

 Pulsed Laser Diodes 
 InGaAs APD + PIN Photodiode
 SiPM / MPPCs

www.hamamatsu.com Hall A2, Booth 303

CONNECTING MINDS. ADVANCING LIGHT.

Sign up to the free weekly newsletter 
and we’ll send the news to you. 

optics.org/newsletter 

Get the latest industry news.

They’ve got it.
Shouldn’t you?
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RHEA SPECTROMETER SERIES 
 •  High-end cooled 2D CCD sensor
 •  Dark current compensated, virtually zero over entire 
     integration range
 •  All calculations done inside
 •  ND filter wheel for large dynamic range (incl. shutter)
 •  USB, RS232, Ethernet, ext. in/out trigger interfaces

THE ONLY THING LOW ABOUT 
THE RHEA IS THE PRICE

ADVANCED MEASUREMENT SYSTEMS

admesyadmesy www.admesy.com
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