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A lens measuring 1.57 meters across and 
thought to be the largest high-performance 
optical lens ever fabricated has arrived at 
SLAC National Accelerator Laboratory, a 
major step towards its eventual destination 
in a digital camera used by the Large 
Synoptic Survey Telescope (LSST).

The full camera lens assembly, including the 

SLAC takes delivery 
of world’s largest 
optical lens

large L1 lens along with a smaller companion 
L2 lens measuring 1.2 meters in diameter, 
was designed by Lawrence Livermore 
National Laboratory (LLNL) and built over five 
years by Ball Aerospace and subcontractor 
Arizona Optical Systems. A third lens, L3, 
72 centimeters in diameter, will also be 
delivered to SLAC within a month.

SLAC is managing the overall design, 
fabrication and final assembly of LSST’s 
$168 million, 3,200-megapixel digital 

camera, which is said to be now 90 percent 
complete and due to be finished by early 
2021.

“The success of the fabrication of this 
unique optical assembly is a testament 
to LLNL’s world-leading expertise in large 
optics, built on decades of experience in 
the construction of the world’s largest and 

Digital camera optics for Large Synoptic Survey Telescope leave LLNL 
ready for integration.

most powerful laser systems,” said Scot 
Olivier, who has been involved in Lawrence 
Livermore’s LSST project for more than a 
decade.

According to the LSST Corporation, the 
digital camera in the LSST is the largest 
digital camera ever constructed. The final 
structure will measure 1.65 x 3 meters and 
weigh 2,800 kg. It is a large-aperture, wide-
field optical imager capable of viewing light 
from the near ultraviolet to near infrared.

When assembled, the L1 and L2 lenses will 
sit in an optics structure at the front of the 
camera body; L3 will form the entrance 
window to the camera’s cryostat, containing 
its focal plane and associated electronics.

Precise focusing requirements
The CCD digital camera will record images 
seen by the telescope’s main optical system, 
itself a novel three-mirror design combining 
8.4-meter primary, 3.4-meter secondary and 
5-meter tertiary mirrors. First light at LSST 
is anticipated in 2020, with full operations 
commencing in 2022.

Designing a digital camera capable of 
meeting the LSST’s ambitious imaging 
goals has led LLNL to tackle a number of 
challenges, according to the project team. 
The final detector format employs a mosaic 
of 189 16-megapixel silicon detectors 
arranged on 21 “rafts” to provide the total 3.2 
gigapixels resolution.

The camera will take a 15-second exposure 
every 20 seconds, with the telescope being 
repointed and settling within five seconds, 
requiring an exceptionally short and stiff 
structure. This in turn implies a very small 
f-number, along with very precise focusing 
of the camera.

LSST documentation indicates that the 
15-second exposures are a compromise 
to allow spotting both faint and moving 
sources. Longer exposures would reduce 
the overhead of camera readout and 
telescope repositioning, allowing deeper 
imaging, but fast-moving and near-Earth 
objects would move significantly during 
an exposure. Each spot on the sky is to be 
imaged with two consecutive 15 second 
exposures, to reject cosmic ray hits on the 
CCDs.

“Any time you undertake an activity for the 
first time, there are bound to be challenges, 
and production of the LSST L1 lens proved 
to be no different,” commented Justin Wolfe 
of LLNL. “You are working with a piece of 
glass more than five feet in diameter and 
only four inches thick. Any mishandling, 
shock or accident can result in damage to 
the lens. The lens is a work of craftsmanship 
and we are all rightly proud of it.”

https://optics.org/news/10/9/29

LLNL engineer Vincent Riot and optical engineer Justin Wolfe in front of the LSST main lens assembly.
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Austria’s EV Group (EVG), which specializes 
in wafer bonding and lithography 
equipment, has teamed up with the optical 
glass giant Schott to help scale production 
of large glass wafer material intended for 
new applications in augmented and virtual 
reality (AR/VR).

The two firms say that they will demonstrate 
the readiness of 300 mm (12 inch) 
nanoimprint lithography (NIL) for high-
volume patterning of the high-refractive 
index (HRI) material at next week’s China 
International Optoelectronic Exposition 
(CIOE) event in Shenzhen.

The approach has been developed for 
manufacturing precision waveguides in up 
to 1.9 index material that will be used as 
light guides in the forthcoming generation 
AR, VR, and “mixed reality” (MR) headsets.

Economies of scale
EVG says that the partnership combines its 
proprietary “SmartNIL” process with Schott’s 
“RealView” HRI glass wafer technology, the 
latest version of which was launched earlier 
this year at the Display Week exhibition in 
San Jose, California.

Schott is set to showcase one of the 
patterned wafers at the Shenzhen event, 
with its head of AR Rüdiger Sprengard 
saying in a company release:

“Scaling up to 300-mm manufacturing of 
high-refractive index glass wafers is critical 
to achieving the production volumes at the 
economies of scale that our customers need 
to meet growing market demand for today’s 
and tomorrow’s leading AR/MR devices.

“Through this joint effort, EVG and Schott 
are demonstrating the equipment and 
supply-chain readiness for 300-mm HRI 
glass manufacturing today.”

EVG explains that, until now, use of the NIL 
technique to pattern glass substrates with 
structures for photonics applications has 
been limited to 200 mm-diameter glass. The 
migration to the larger format - the same 

Schott and EV Group 
team up on mixed-
reality wafers
Glass giant partners with lithography equipment firm to mass produce 
high-refractive-index material.
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Schott’s high-index glass wafers, shown here as a pair measuring 300mm and 200mm in diameter, are being 
patterned using a nanoimprint lithography method developed by the Austrian equipment firm EV Group. The 
companies say that the technology is now ready to be scaled up for the next generation of AR/VR/MR headsets.

size of material used to make most silicon 
semiconductor chips - is seen as a key step 
for bringing new AR/VR/MR headsets into 
mass consumer and industrial markets at an 
affordable cost.

The Austrian equipment firm adds that 
a key challenge with that migration was 
maintaining high substrate quality and 
process uniformity on the larger substrates, 
which demands advanced automation and 
process control capabilities.

Its SmartNIL approach is said to address the 
nanopatterning requirements, with its new 
“HERCULES NIL 300 mm” machine bringing 
the technology to the larger wafer format.

Innovation incubator
Markus Wimplinger, director of corporate 
technology development at EVG, said in a 
separate release that the partnership with 
Schott was an example of progress made at 
its open access innovation incubator.

The incubator has been set up to allow 
a diverse set of partners and companies 
across the NIL supply chain to collaborate 
with EVG, with the aim of shortening 
development cycles and time-to-market 
for innovative photonic devices and 
applications.

“We are excited to partner with companies 
like Schott to demonstrate the value of 
EVG’s NIL solutions in not only enabling 
the development of new technologies 
and processes, but also accelerating their 

introduction to mass markets,” Wimplinger 
said.

“This current work proves the maturity of 
NIL equipment and processes, and is laying 
the groundwork for 300 mm manufacturing 
for a variety of exciting new photonics-
based products and applications.”

The high refractive index of the latest Schott 
wafers is said to enable “deeply immersive” 
AR/VR/MR applications thanks to a wide 
diagonal field of view of up to 65 degrees – 
said to be far superior than any competing 
material currently on sale.

Having introduced the first generation 
of the material at last year’s Display 
Week event, Schott adds that it is already 
providing samples of the 300 mm-diameter 
glass to customers, and is ready to ramp up 
production as and when it is required.

https://optics.org/news/10/8/42
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More than many other car components, 
brake discs are subject to repeated 
mechanical loads. As a result of this 
continual abrasion, they produce 
fine particulate matter, which poses 
a substantial environmental threat. 
Now, however, a new coating process 
developed by the Fraunhofer Institute for 
Laser Technology (ILT) and RWTH Aachen 
University can significantly reduce this 
impact.

By using Extreme High-speed Laser 
Material Deposition, known by its 
German acronym EHLA, brake discs 
with an effective protection against 
wear and corrosion can be constructed 
in a procedure that is both fast and 
economical.

To date, say the partners, it has proved 
difficult to provide adequate protection 
for brake discs by means of conventional 
coating processes such as electroplating 
or thermal spraying. The problem with 
such processes is that they do not produce 
a metallurgical bond between the cast 
iron disc and the protective coating; 
moreover, they are expensive and use a lot 
of materials.

“The EHLA process is ideal for use in the 
automotive industry, especially for coating 
brake discs,” said Thomas Schopphoven, 
research fellow and team leader of 
Productivity and System Technology within 
the Laser Material Deposition group at the 
ILT.

“Conventionally, it’s very difficult to 
coat brake discs, because they have to 
withstand high loads, and there are cost 
and environmental considerations. But 
with EHLA, it’s now possible to apply 
coatings that from a metallurgical bond 
with the base material of the disc and 
therefore adhere very strongly. Unlike 
conventional coatings, these do not flake 
and chip.”

Laser coating process 
better protects car 
brake discs 
Fraunhofer ILT-developed EHLA technique is reliable, efficient, and 
greener. To be presented at Frankfurt Motor Show.

Coating a brake disc with the EHLA process. 

Advance on conventional 
processes
Coatings produced with conventional 
processes have pores and cracks. But with 
the EHLA process, the coating remains 
intact and therefore provides longer 

and more effective protection for the 
component. This process is suitable for a 
wide range of materials so it is possible to 
select an environmentally-friendly coating 
for each application.

The EHLA process is a new process 
variant on the established laser material 
deposition techniques, which have proved 
successful in areas such as the repair of 
turbine blades. EHLA does, however, have 
a number of decisive advantages.

With the EHLA process, the powder 
particles of the coating material are 

melted directly in the laser beam, rather 
than in a melt pool on the surface of the 
component. Since the melt pool now is fed 
by liquid drops of material rather than solid 
particles of powder, the coating process is 
much faster, rising from the 0.5–2 m/min 
with conventional laser material deposition 
to as much as 500 m/min.

This also substantially reduces the 
exposure to heat of the material being 
coated. Unlike conventional laser material 
deposition, where the heat affected 
zone can have a depth of one or more 
millimeters, thermal exposure with the 
EHLA process remains in the micrometer 
range. This enables the use of entirely new 
material combinations such as coatings for 
aluminum or – as with the brake discs – 
cast-iron alloys.

Firmly-bonded
The low heat input prevents the carbon 
to dissolve from the brake disc into the 
melt, otherwise resulting in brittle phases, 
pores, joining defects and cracks in the 
coating and bonding zone. In other words, 
it is now possible for the first time ever 
to provide brake discs made of gray cast 
iron with an effective coating that is firmly 
bonded with the base material.

continued on next page
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continued from previous page

Laser coating process 
better protects car 
brake discs 

With laser material deposition, the 
coating produced is usually at least half 
a millimeter in thickness. This consumes 
a lot of material and also makes finishing 
substantially more complicated. By 
contrast, the EHLA process produces 
very thin layers of between 25 and 250 
micrometers. As a result, the coating is 
both purer and smoother, with roughness 
reduced to around one-tenth of its 
previous value.

Moreover, the EHLA process uses as 
much as 90 percent of the fed powder 
material. It is therefore extremely resource-
efficient and more economic. The basic 
requirements for the use in an industrial, 
mass-production setting are at reach.

Industrial application could soon be 
a reality. Initial investigations have 
demonstrated that the EHLA process is 

capable of reliably producing coatings – 
with different material combinations – for 
conventional brake discs made of gray cast 
iron. A system that is ready for use in mass 
production, including a modified grinding 

process for finishing the components, 
is currently under construction at the 
Aachen-based company HPL Technologies.

https://optics.org/news/10/9/7

Brake even: finished brake disc coated with the EHLA process.
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Meet Optical Design Goals Faster 
with CODE V

Synopsys’ CODE V® software helps optical designers meet their 
goals faster with:

•	� Unsurpassed optimization and tolerancing algorithms

•	� Built-in expert tools

•	� Advanced beam propagation analysis originally developed for 
NASA

•	� Cost-to-manufacture savings

•	� Exceptional tech support

•	� Over 40 years of delivering quality, accuracy, and reliability
Visit Synopsys in Booth 136 at SPIE Optifab 2019 to get a demo 
or contact us today for a free evaluation.
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Optical Solutions Group
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A growing number of applications, 
including smartphone cameras, depend 
on microlenses to boost performance. 
A newly-developed technology, called 
laser catapulting, could make it easier 
and less expensive to fabricate these 
miniature lenses with customized 
properties, such as shape or focusing 
power.

Researchers from Istituto Italiano 
di Tecnologia (Italian Institute of 
Technology), Genoa, describe their 
new laser-additive method for creating 
microlenses using a single laser pulse in 
a paper in Optical Materials Express. The 
technology can even allow microlenses 
and microlens arrays to be fabricated 
directly on cameras or solar cells.

Microlenses improve the performance of 
cameras and solar cells by concentrating 
light into the most sensitive areas of the 
devices. For example, they are widely 
used in the newest smartphone cameras 
to increase sensitivity and imaging speed 
in low-light conditions.

“Our fabrication approach simplifies 
the production of lenses while allowing 
more variety in the design and more 
flexibility in the environments where 
microlenses can be used,” said research 
team leader Martí Duocastella. “In 
addition to completely new applications, 
this method could lead to new cameras 
that acquire video under low light 
conditions, solar cells with improved 
efficiency and microscopes that are 
better at capturing fast processes.”

Cheap microlens 
fabrication 
method uses 
single laser pulse 
Simple technique developed at Italian Institute of Technology, Genoa, is 
“poised to expand microlens applications”, say developers.

Practical implementation and operational principle of laser catapulting. a) Scheme of the experimental setup 
used for catapulting polymeric disks with a UV pulsed nanosecond laser. b) Working principle of the LCP process. 
First, polymeric disks are transferred onto a receiver substrate and second, microlenses are formed by thermal 
reflow, namely the heating of the polymer above its glass transition temperature (Tg).

Catapulting with light
Although micro-optics are commercially 
available, they can be prohibitively 
expensive and hard to add to 
existing devices. Even with traditional 
microlens fabrication methods such 

as photolithography, it is difficult to 
integrate lenses or to make very densely 
packed microlens arrays.

The researchers developed catapulting 
to overcome these limitations. The 
method uses a laser pulse to remove 
and catapult a micro disk from a thin 
polymeric film and drop it onto a 
defined region of interest. The polymer 
in the microdisk is then heated so it can 
thermally reflow, allowing capillary forces 

to shape the microdisk into a round lens. 
Changing the shape of the laser beam 
allows fabrication of microlenses with 
different focusing properties or shapes, 
such as rectangular, triangular or circular.

“Laser catapulting connects the dots 
between existing laser-based fabrication 
methods to solve problems with current 
microlens fabrication strategies,” said 
Duocastella. “It fills the gap between 
the growing number of applications 
that require microlenses and the 
technologies capable of generating on-
demand customized micro-optics.”

After studying the relationship between 
the laser beam shape and the resulting 
microdisks, the researchers explored the 
reproducibility, precision and accuracy 
of their technique. Their analysis showed 
that the method could be used to 
reproducibly produce microlenses with 
radiuses between 50 and 250µm and 
high smoothness. Measuring the optical 
properties of the microlenses and the 
light collection capabilities of microlens 

arrays made with the technique showed 
that these micro-optics exhibited 
diffraction-limited performance.

The researchers say that laser catapulting 
could be combined with fast laser beam 
shaping methods for on-the-fly control 
of optical performance and shape of 
individual microlenses within an array.

continued on next page
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Cheap microlens 
fabrication method 
uses single laser pulse

Microlenses preparation with laser catapulting. Optical images showing circular (a), triangular (b), and 
rectangular (c) polymeric microdisks (top row) and corresponding microlenses (middle raw) obtained with laser 
catapulting and subsequent thermal reflow. The bottom row shows 3D maps of some representative circular, 
triangular, and cylindrical microlenses.
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Capturing fast biological 
processes
The researchers are planning to use laser 
catapulting to fabricate microlenses 
on top of photodetector arrays so 
they can develop a high-speed 3-D 
microscopy system to characterize rapid 
biological processes, such as neuronal 
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communications or virus trafficking. 
The microlenses will increase the light-
collecting efficiency of the photodetectors 
and thus decrease imaging time.

“These novel photodetector arrays offer 
important advantages compared to 
confocal microscopy but can’t collect 
as much light as traditional single point 
detectors,” said Duocastella. “We believe 
that microlenses, and laser catapulting 
in particular, will help improve the 
performance of these photodetector 
arrays and expand their use among the 
microscopy community.”

Conclusions
The Optical Materials Express paper 
states: “Laser catapulting is a single-shot 

laser-additive manufacturing method 
that enables the rapid fabrication of 
microlenses with various geometries 
including circular, triangular, and 
rectangular by simply adjusting the beam 
shape. As experimentally demonstrated, 
LCP is a highly reproducible process 
capable of individually controlling the 
microlens optical power, curvature, and 
geometry.

“The deposition of solid microdisks 
enables, in a single laser shot, the 
preparation of 100% fill-factor uniform or 
multifocal MLAs. By combining LCP with 
fast beam shaping methods such as spatial 
light modulators or acusto-optofluidics, 

we anticipate the on-the-fly control of 
the individual geometries and optical 
performance of the microlenses within an 
entire MLAs.

“Various applications require micro-
optics to increase photon collection 
efficiency, but they come with particular 
demands that current fabrication 
methods cannot accommodate. The ease 
of implementation, in-situ fabrication, 
and high level of control offered by LCP, 
including the geometry of the microlenses, 
will help to fill this void and expand 
the usage of micro-optics to novel and 
fascinating industrial and scientific areas.”

https://optics.org/news/10/6/21

Fully Automatic Lens 
Centering and Beveling 
Machine
This machine features an integrated 
robot for loading and unloading of the 
workpieces.  This machine can process 
lenses, windows, filter glass to high 
precision and repeatable accuracy. 
Depending upon the workpiece size, up 
to 900 parts can be loaded for automatic 
processing. Once the processing 
parameters are set by the operator, 
the machine can run without operator 
intervention. 
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Donna Strickland: Girls just 
wanna have fun – in the lab
At the BiOS Plenary Session on Sun-
day, SPIE President Jim Oschmann 
welcomed Canadian optical physi-
cist Donna Strickland of University 
of Waterloo to the stage.

Less than two months earlier, 
in December 2018, Strickland had 
been led to the podium to speak at 
the Nobel Prize Award Ceremony in 
Stockholm, Sweden, and accept the 
Nobel Prize in Physics – the only 
women honored with the distinc-
tion since Maria Goeppert Mayer 

in 1963 and Marie Curie in 1903. 
In her PhD project that eventually 
led to the Nobel Prize, Strickland 
had cited Goeppert Mayer’s work in 
multiphoton physics.

In her opening remarks, Strick-
land noted that she was speaking on 
behalf of Arthur Ashkin, who was 
awarded half the prize for the inven-
tion of optical tweezers, and her “es-
teemed colleague” Gérard Mourou, 
with whom she shared the prize for 
the development of a chirped-pulse 

PHOTONICS
WEST•
SHOW DAILY

The right  
wavelength 

Brittany Speer, II-VI 
representative, presents  

the new 405 nm QOMO laser.
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Noise around AR, VR hits new peak
Standing room only at two-day conference on headsets, 
drones, and smart cars in the future “Photonic City.”
As the AR/VR/MR 2019 speakers noted, 
Sunday’s much-augmented Superbowl LIII 
was a timely case study. Its painted-on lines 
of scrimmage, first-down lines, replays and 
ever-present info boxes immersed millions 
in Augmented Reality.

Earlier, creators and critics of AR, and its 
cousins Virtual and Mixed Reality, sounded 
off on successes and misfires at Sunday’s 
second annual Industry Days, one of the 
best-attended events of Photonics West.

“If you’re a Superbowl fan, you came to 
right place,” said Bernard Kress, the event 
moderator. “We are making the Superbowl 
more fun, more immersive. We are going to 
provide the world with this new immersive 

display to allow millions of people to experi-
ence the Superbowl in ways they never have.”

But sharp criticism came from Thad 
Starner, a professor at Georgia Tech, who 
argued that the industry is ignoring what 
users actually do, and like. For example, 
users don’t want the widest field of view, 
don’t want to play “head ping pong,” moving 
left and right before a big screen. “Your eyes 
want to be watching within 30 degrees for 
the action.”

For videos, he said users prefer the small, 
portable screen in their pocket, like a smart 
phone, to a giant-size home theater screen. 
“Portability beats FOV.” And users don’t opt 
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8-9:30 AM, Rm. 9, So. Exhibit Level
MARKETING & SALES MODELS FOR 
SUSTAINABLE GROWTH
8-10 AM, Rm. 10, So. Exhibit Level
ESSENTIAL SKILLS WORKSHOPS
8:30 AM–5:30 PM, Marriott Marquis 
Hotel, Sierra B, 5th Fl.
SENSORS AND INSTRUMENTATION 
EXPORT CONTROL MEETING
9 AM-12 PM, Rm. 12, So. Exhibit Level
QUANTUM TECHNOLOGIES: 
CURRENT AND POTENTIAL 
APPLICATIONS AND MARKETS
9-9:45 AM, No. Exhibit Level
PHOTONICS WEST EXHIBITION
10 AM-5 PM, North and South Halls
SPIE JOB FAIR
10 AM-5 PM, Hall C, Aisle 1800
STARTUP CHALLENGE SEMI-FINALS
2-4 PM, So. Exhibit Level
SILICON PHOTONICS AND 
PHOTONIC INTEGRATED CIRCUITS: 
2019 INDUSTRY PERSPECTIVE
4:30-5:30 PM, Rm. 21, No. Exhibit 
Level
For the full schedule, see the technical 
program and exhibition guide or download the 
SPIE Conferences app. Some events require 
registration. Read daily news reports from 
Photonics West online: spie.org/PWnews
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DON’T MISS 
THESE EVENTS 
TODAY.

The Lasers & Photonics Marketplace Sem-
inar, hosted by Pennwell’s Laser Focus 
World, takes place on the Monday between 
SPIE BiOS and SPIE Photonics West. This 
year’s presentation by China specialist Dr. 
Bo Gu was of particular interest not merely 
because it was the eve of Chinese New Year 
– we have just entered the Year of the Pig: 
4717 – but because Sino-US relations have 
been sorely strained by trade sanctions and 
increasing mistrust between these two giant 
trading blocs.

Gu commented, “Political and trade ten-
sions between the US and China are much 
in the news, often obscuring the deep links 
and market relationships between China and 
US and European companies.” 

He said China’s GDP in 2018 was equiv-
alent to $13.5 trillion (or 16% of the world 
economy), compared to the US figure of  
$20.5 trillion (24%). But Gu pointed out that 
China’s growth rate was almost 7%, against 

the US figure of 3.5%, and furthermore that 
in 2019 the value of China’s economy will 
surpass that of the Eurozone. “So togeth-
er these big two markets account for 40% 
of world trade, which is why I think it’s so 
i mpor t a nt 
that these 
c o u n t r i e s 
learn how 
to deal with 
each other,” 
he said. 

“A c c e s s 
to finance in China is difficult, which is 
limiting the potential of Chinese SMEs to 
purchase laser equipment.”

Another trend he noted is that the types 
of lasers that the Chinese buyers import are 
going up in power as the capability of the 
domestic Chinese market to produce higher-
power lasers grows. He commented, “The 
only frontier left for international exports to 

China is what I call the 2kW 
laser and above, which are 
now under development in 
China. A factor limiting the 
potential here is still that 
above the 20kW level, the 
market is much smaller.”

Considering the potential 
resolution of the tensions 
between the US and China 
in relation to high-tech and 
laser trading, Gu presented 
results from several recent 
studies that showed the per-
sistence of what he called a 

“love-hate relationship – but still an import-
ant relationship.”

One of Gu’s key conclusions from his 
analysis of the Sino-US business landscape 
is that even though the Chinese laser in-

dustry en-
joyed a good 
2 0 1 8 ,  t h e 
slow down in 
the economy 
and uncer-
tainty due to 
the trade war 

“points to a bumpy 2019 – unless there is a 
resolution soon.” 

On the upside, he said that successful ne-
gotiation between the two countries “will 
result in a new landscape with more oppor-
tunities in China for US companies, and that 
Chinese companies will in turn be seeking 
US partners to access the US market.”

MATTHEW PEACH

INDUSTRY EVENTS
EXPORT CONTROL  
WORKING GROUPS
8:30 AM-12:30 PM, So. Exhibit Level

3D PRINTING AND INDUSTRY 4.0: 
AN INDUSTRY PERSPECTIVE
8-10 AM, No. Exhibit Level

PHOTONICS WEST EXHIBITION
10 AM-5 PM, No. and So. Halls

SPIE JOB FAIR
10 AM-5 PM, Hall C, Aisle 1800

MARKETING TIPS: DESIGNING  
FOR GROWTH. 
1-3 PM, So. Exhibit Level

THE QED-C CONSORTIUM  
AND ENABLING PHOTONICS 
TECHNOLOGIES FOR THE  
EMERGING QUANTUM INDUSTRY
1-2:30 PM, Room 21, No. Exhibit 
Level

STARTUP CHALLENGE FINALS
3-6 PM, No. Exhibit Level

PRISM AWARDS CEREMONY  
AND BANQUET
6-10 PM, Marriott Marquis Hotel

INCREDIBLES 2  
FREE VIEWING
8:00 PM-10:00 PM, No. Lower 
Lobby, Exhibit Level

For the full schedule, see the technical 
program and exhibition guide or download the 
SPIE Conferences app. Some events require 
registration. Read daily news reports from 
Photonics West online: spie.org/PWnews

Chinese New Year 
thrills the crowds at 

Photonics West.  
Photo: Adam Resnick
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Tensions between the  
US and China often obscure 

the deep links between 
these trading blocs.
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It’s a Breeze! 
Bayspec CEO William 

Yang (center) presents 
the Breeze Analyzer.
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Brit Berry-Pusey 
walks away with it 

Avenda Health wins  
Startup Challenge

Photo: George Nikitin

DON’T MISS 
THESE EVENTS 
TODAY.

Prism Awards celebrate the best of photonics 
The world’s first cloud AI-based handheld 
Raman spectrometer; a system that derives 
accurate 3D measurements from 2D images; 
a handheld defect gauge that sizes manufac-
tured parts as easily as taking a picture on 
a phone; and the first frequency-modulat-
ed continuous CW lidar for smart vehicles. 
These were just some of the technologies 
that are today the proud bearers of 2019 
Prism Awards.

The eleventh annual Prism Awards took 
place last night at a gala event at San Fran-
cisco’s Marriott Marquis Hotel.

Never before has the Prism Awards recog-
nized such a broad range of innovation from 
so many different companies from so many 

countries around the world. 
The 2019 finalists, from small companies 

to large, are advancing technologies in the 
areas of healthcare, security, transporta-
tion, manufacturing, scientific discovery, 
research, and more. 

Winners, categories
CloudMinds’ XI

 
AI Raman Spectrometer 

(Detectors & Sensors category) is the world’s 
first cloud AI-based handheld Raman spec-
trometer with 785nm laser excitation.  

Double Helix Optics’ SPINDLE 
(Diagnostics & Therapeutics) provides un-
paralleled precision 3D imaging and track-
ing, breaking through limitations in visibili-
ty to allow unprecedented study of inter- and 
intra-cellular interactions.  

Leica’s BLK3D (Imaging & Cameras) 
looks like a smartphone, but under the hood, 
it is a 3D measurement and documentation 
machine designed to deliver accurate 3D 
measurements derived from 2D images. 

nLIGHT’s Corona (Industrial Lasers) 
is a fiber laser with rapidly tunable beam 
quality. The Corona provides optimum beam 
characteristics for an unprecedented variety 
of processes and materials, addressing a key 
limitation of conventional fixed-beam lasers. 

Smart Vision Lights’ NanoDrive 
(Light Sources) is an embedded technology 
that allows tens of amps to reach the LEDs 
of a light in 500 ns or less, resulting in a 
light that reaches its full LED power/light 
intensity when strobing. 

Modular Photonics’ OMPlex (Optics & 
Optomechanics) devices are based on pas-
sive silica chips that increase data trans-
mission rates and reach in optical fiber net-
works. The chip multiplexes a data signal 
into one mode in highly multimode fiber.

Toptica Photonics’ DLC TOPO 
(Scientific Lasers) builds on years of com-
pany innovation to deliver wide tunability, 
narrow linewidth output, and hands-free 
digital control over the 1.45μm to 4.00μm 
spectral range. 

4D Technology’s 4D InSpec XL (Test 
& Measurement) is a handheld, non-contact 
part defect gauge that measures manufac-
tured parts as easily as taking a picture on 
a phone. The device makes instant, quali-
fying, 3D measurements of surface features 
on manufactured parts being evaluated. 

Blackmore Automotive’s Doppler 
Lidar System (Transportation) is the world’s 
first frequency-modulated CW lidar for au-
tonomous vehicles. It gathers instantaneous 
velocity and long-range measurements of 
every detected point. 

QD Laser’s  Retissa Display (Vision 
Technology) is a retinal projection laser eye-
wear—an optical see-through, head-mount-
ed display device using a miniature laser 
projector to draw images directly to the 
wearer’s retina.

MATTHEW PEACH

INDUSTRY EVENTS
KEY LEGAL ISSUES: HAVE YOUR 
QUESTIONS ANSWERED, SIGN UP 
FOR A FREE SESSION
8 AM-12 PM, So. Exhibit Level

PHOTONICS INDUSTRY AND 
PUBLIC POLICY UPDATE
9:15-9:45 AM, Rm. 21, No. Exhibit 
Level

PHOTONICS WEST EXHIBITION
10 AM-4 PM, North and South Halls

STARTUP ALLEY
11 AM-12:30 PM, Hall E, Demo Area

For the full schedule, see the technical 
program and exhibition guide or download the 
SPIE Conferences app. Some events require 

registration. Read daily news reports  
from Photonics West online:  

spie.org/PWnews

 04 Cassini’s success
 13 Hillenkamp winners
 23 Industry report
 25 Lasers in space

Winners all. Wilhelm Kaenders, Toptica; Scott Keeney, nLIGHT; Alexandra Yang, CloudMinds.

THURSDAY, FEBRUARY 7, 2019

Soft LED  
implants
p.33

IN THIS ISSUE.

Expert design and manufacturing
brought to you every day by >>

BOOTH 2151

Vi
su

al
 re

pr
es

en
ta

tio
n 

of
 th

e 
m

ag
az

in
e.

NEW FOR 
PHOTONICS
WEST 2020

To book your space, contact 
Rob Fisher, Advertising Sales  

tel: +44 (0)117 905 5330  

email: rob.fisher@optics.org

•	�extensive distribution during the Show

•	latest news from the Show floor

•	�over 20,000 attendees and 1,300 
exhibiting companies 
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