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DAILY SCHEDULES

SUNDAY

MONDAY

TUESDAY

Networking Events Daily Schedule

WEDNESDAY

THURSDAY

FRIDAY

Interactive Poster
Sessions (Confs. 9143,
9147, 9148, 9152),
18:00 to 20:00, p. 5

Plenary Presentation:
James Webb Space
Telescope: The Road
to First Science
Observations
(Clampin), 09:00, p. 7

Plenary Presentation:
Gaia: Scientific In-
orbit Performance
(Prusti), 09:00, p. 8

Plenary Presentation:
Highlights from he Multi
Unit Spectroscopic
Explorer (MUSE), a

2nd generation VLT
instrument for the VLT
(Bacon), 09:00, p. 9

Software Hack Day,
(Kendrew), All day
event, p. 5

Plenary Presentation:
The Square Kilometre
Array: a physics
machine for the 21st
Century (Diamond),
09:30,p. 7

Plenary Presentation:
ALMA Update (Cox),
09:30, p. 8

Plenary Presentation:
Canadian Space
Astronomy: Past,
Present and Future
(Hutchings), 09:30, p.9

Plenary Presentation:
Hyper Suprime-

Cam for Weak
Gravitational Lensing
Survey (Miyazaki),
09:00, p. 10

Lunch with the Ex-
perts—a student net-
working event, 12:30
t013:30,p. 5

All-Conference Dinner
and Presentation,
(Doyon), 19:00

to 21:30, p. 5

Interactive Poster
Sessions (Confs. 9145,
9146, 9147, 9148, 9151,
9153), 18:00 to 20:00,
p.5

Plenary Presentation:
Transiting Exoplanet
Survey Satellite

(TESS) (Ricker), 09:30,

p. 10

Interactive Poster
Sessions (Confs. 9144,
9145, 9147, 9148, 9150,
9154),17:30 to 19:00,
p.5

All-Conference
Welcome Reception,
19:00 to 20:30, p. 5

Interactive Poster
Sessions (Confs. 9144,
9146, 9147, 9148, 9149,
9151, 9153), 18:00 to
20:00,p. 5

Conference Daily Schedule

PROGRAM ON TELESCOPES AN EMS

9143 Space Telescopes and Instrumentation 2014: Optical, Infrared, and Millimeter Wave (Oschmann, Clampin, Fazio, MacEwen, Barto) p. 42

9144 Space Telescopes and Instrumentation 2014: Ultraviolet to Gamma Ray (Takahashi, den Herder, Bautz) p. 53

9145 Ground-based and Airborne Telescopes V (Stepp, Gilmozzi, Hall) p. 67

9146 Optical and Infrared Interferometry IV (Rajagopal, Creech-Eakman, Malbet) p. 78

9147 Ground-based and Airborne Instrumentation for Astronomy V (Ramsay, McLean, Takami) p. 86

9148 Adaptive Optics Systems IV (Marchetti, Close, Véran) p. 106

9150 Modeling, Systems Engineering, and Project Management for
Astronomy VI (Angeli, Dierickx) p. 124

9149 Observatory Operations: Strategies, Processes, and Systems V

(Peck, Benn, Seaman) p. 119

PROGRAM ON TECHNOLOGY ADVANCEMENTS

9151 Advances in Optical and Mechanical Technologies for Telescopes and Instrumentation (Navarro, Cunningham, Barto) p. 128

| 9152 Software and Cyberinfrastructure for Astronomy Il (Chiozzi, Radziwill) p. 137

9153 Millimeter, Submillimeter, and Far-Infrared Detectors and Instrumentation for Astronomy VII

(Holland, Zmuidzinas) p. 143

| 9154 High Energy, Optical, and Infrared Detectors for Astronomy VI (Hol/land, Beletic) p. 152

Courses Daily Schedule

RET scn39 systems
Engineering and
Large Telescope
Observatories
(Lightsey/Arenberg)
08:30 to 17:30

SC906 Introduction
to Visible and NIR
Spectrograph Design
and Development for
Astronomy (Sheinis)
08:30 to 17:30

SC1078 Advanced
Composite Materials
for Astronomical
Telescopes and
Optomechanical
Instruments (Zweben)
08:30 to 17:30

IE sc1120 Finite
Element Analysis of
Optics (Doyle, Genberg)
08:30 to 17:30

SC1001 Systems
Engineering for
Astronomy Projects
(Schnetler) 08:30 to
17:30

See Course descriptions p. 30-33




NETWORKING EVENTS

Enjoy in-depth conversations
with your peers at these social,
technical, and networking events.
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Interactive Poster Sessions
Location: Room 516

Sunday 22 June from 18:00 to 20:00
(Conference 9143, 9147, 9148, 9152)

Monday 23 June from 17:30 to 19:00
(Conferences 9144, 9145, 9147, 9148, 9150, 9154) followed by
the Welcome Reception

Wednesday 25 June from 18:00 to 20:00
(Conferences 9145, 9146, 9147, 9148, 9151, 9153)
Thursday 26 June from 18:00 to 20:00

(Conferences 9144, 9146, 9147, 9148, 9149, 9151, 9153)

Conference attendees are invited to attend the poster sessions.
See conference program for a list of the posters in the session.
Each poster session will include a different set of conference poster
presentations. Come view the posters, ask questions, and enjoy light
refreshments. Authors of poster papers will be present during the
Interactive Poster Session to answer questions concerning their
papers. As part of the technical program, poster sessions are for paid
registrants only. Attendees are required to wear their conference
registration badges to the poster sessions.

Lunch with the Experts—a student
networking event

Monday 23 June 2014 - 12:30 t0 13:30
Location: Room 524

Open to Student Attendees.

Enjoy a casual meal with colleagues at this engaging networking
opportunity. Hosted by SPIE Student Services, this event features
experts willing to share their experience and wisdom on career paths
in optics and photonics. Seating is limited and will be granted on a
first-come, first-served basis.

All-Conference Welcome Reception

Monday 23 June 2014 - 19:00 to 20:30
Location: Room 710

Relax, socialize, and enjoy the refreshments and all that this unique
venue has to offer. Please remember to wear your registration
badges. Dress is casual. Guest tickets are available for purchase
online or at the Cashier.

+1 360 676 3290 - #AstronomicalTelescopes -

All-Conference Dinner and Presentation

Tuesday 24 June 2014 - 19:00 to 21:30
Location: Le Westin Montréal, Fortifications Ballroom

All attendees are invited to attend the All-Conference Dinner and
Presentation on Tuesday at the Fortifications Ballroom, Westin Le
Montréal. Tickets for the dinner are sold separately. Space is limited.
Preregister by Sunday 22 June to guarantee your place. Le Westin
Montréal is located directly across the street from the congress
center within walking distance.

THE QUEST FOR LIFE OUTSIDE THE
SOLAR SYSTEM

René Doyon, University of Montréal (Canada)

More than a thousand exoplanets have been
confirmed so far including an increasing number
of Earth-size planets and super-Earths. The
astronomical community is actively engaged
in developing new powerful ground-based
instruments and dedicated space missions with
the goal of finding rocky, temperate planets, especially around low-
mass stars. One can anticipate that, within a decade, a significant
population of transiting planetary systems harboring potentially
habitable worlds will have been identified. This will set the stage
for the James Webb Space Telescope and the next generation of
giant ground-based telescopes, later in the next decade, to probe
their atmosphere, searching for water and even biomarkers. In
this presentation, | will highlight the main discoveries that have
marked the last 20 years of exoplanet research, emphasizing the
technologies and innovations that made these major advances
possible. | will also present an overview of on-going and future
projects aiming the detection and characterization of habitable
worlds. We live in an exciting time where humanity is on the verge
of reaching the technological maturity for detecting life outside
the Solar system.

René Doyonis a professor at the physics department of the Université
de Montréal and Director of the Mont-Mégantic Observatory. His
science interests focus on the search and study of exoplanets, young
stars and the development of infrared astronomical instrumentation.
He and his students led the development of differential imaging
techniques that contributed to obtain the first images of a multiple
planetary system outside our Solar system in 2008. He is principal
investigator of FGS/NIRISS, the Canadian-built science instrument
onboard the James Webb Space Telescope, co-investigator of the
Gemini Planet Imager and co-Pl of SPIRou, an instrument optimized
for the detection of Earth-like planets through infrared precision
radial velocity.

Software Hack Day

Thursday 26 June 2014 - All day event
Location: Room 520e

Session Chair: Sarah Kendrew, Univ. of Oxford (United Kingdom)

The SPIE Astronomical Telescopes + Instrumentation meeting will
host its first Hack Day in 2014. This will be an all-day open event in
conjunction with conference 9152, without formal presentations. The
goalis to bring creative minds and talented developers together to
share ideas, experiment, solve problems, explore or create new data
ininnovative ways. Software is an area where the right combination
of ideas and skills can lead to rapid results, so we hope that many
budding and experienced developers will join this inaugural event,
collaborate, write code, and make history.

Sarah Kendrew is an Astrophysicist at the University of Oxford,
where she works on instrumentation projects for the European
Extremely Large Telescope and the James Webb Space Telescope,
with aninterest in star formation studies from the Milky Way Galaxy
to high redshifts. She is co-organiser of the .Astronomy conference
series, which has hosted astronomy Hack Days annually since 2009.

help@spie.org 5
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PLENARY SESSIONS

Monday
23 June.

Monday 23 June - 08:50 to 10:00
Location: Room 517d

08:50

WELCOME

Luc Simard
National Research Council Canada (Canada)

09:00

JAMES WEBB SPACE TELESCOPE: THE ROAD TO
FIRST SCIENCE OBSERVATIONS

Paper Number 9143-501

Mark Clampin
NASA Goddard Space Flight Ctr. (USA)

The James Webb Space Telescope (JWST) is a
large aperture, infrared telescope planned for
launch in 2018. JWST is a facility observatory
that will address a broad range of science goals
covering four major themes: First light and Re-
lonization, the Assembly of Galaxies, the Birth of
Stars and Protoplanetary Systems, and Planetary
Systems and the Origins of Life. JWST embodies several major
technical challenges. With a 6.5 meter diameter mirror it will be
the largest space telescope ever flown. It is the first cryogenic
telescope to incorporate passive cooling, achieved by means of a
large sunshade, to reach its ~40 K operating temperature. Due to
the size of the Observatory, it must be stowed for launch, and then
deployed to its operational configuration on its way to an orbit
around the second Lagrange point.

JWST is well on its way from drawing board to sky. Much of the

flight hardware is already built and tested at the sub-system level.

In this talk we will focus on the remaining tasks on the road to

JWST’s first science observations on the sky. Prior to the launch,

the remaining work to integrate the observatory elements centers

around four major activities:

e Cryo-optical testing of the instrument complement

* Cryo-optical testing of the assembled telescope and instrument
complement;

* Integration of the observatory

» Full-scale testing of the observatory deployments.

We will discuss the design and philosophy underlying the cryo-
optical test program for the Observatory. Cryo-optical testing
begins with the instrument complement at the Goddard Space
Flight Center, and finishes with an end-to-end test of the assembled
telescope in the world’s largest cryogenic vacuum chamber at the
Johnson Space Flight Center. In the context of a detailed overview
of JWST’s deployment steps after launch, we will describe the final
stages of Observatory integration and the testing to verify these
deployments, ready for launch. Finally, we will discuss the post-
launch timeline to transition the stowed Observatory to the start
of science operations.

Mark Clampin is currently the James Webb Space Telescope
(JWST) Observatory Project Scientist at GSFC. He also advises
the Physics of the Cosmos (PCOS)/Cosmic Origins (COR) Program
Offices as Chief Technologist. He will serve as Editor in Chief of
SPIE’s New Journal of Astronomical Telescopes, Instruments and
Systems. Previously, Dr Clampin was ACS Group manager at the
Space Telescope Science Institute (STScl), where he supported
three Hubble Space Telescope (HST) Servicing Missions. Dr Clampin
is a Co-Investigator on the Transiting Exoplanet Survey Satellite
(TESS), and the Advanced Camera for Surveys (ACS) science team
where he served as the Detector Scientist. He is currently working
on the formation and evolution of planetary systems by means
of ACS coronagraphic observations of debris disks. Dr Clampin
has also designed ground-based telescope instruments including
adaptive optics systems, coronagraphs and detectors.

09:30

THE SQUARE KILOMETRE ARRAY: A PHYSICS
MACHINE FOR THE 21ST CENTURY
Paper Number 9143-502

Philip Diamond
SKA Organisation (United Kingdom)

The Square Kilometre Array is the next-generation
radio-telescope. It will be a true mega-science
facility. It is being designed and will be built by a
global consortium, headquartered in the UK. The
consortium currently has 11 member countries
but is open for additional members at any time.

The SKA Observatory will have sites in Australia
and South Africa, and will build on the two precursor telescopes,
ASKAP and MeerKAT, currently under construction on the sites. The
SKA is being designed as a physics machine for the 21st Century
and will address scientific questions such as the nature of gravity,
the origins of the Universe and the origins of life. | will describe the
scientific rationale for the SKA; the technologies selected to deliver
that science and the challenges posed in handling the massive data
volumes to be generated by the observatory.

The SKA is now in the detailed design phase. Funding exceeding
€120M has been committed by the partner nations to deliver
that design. The design will be complete at the end of 2016 and,
assuming construction funding is secured, the procurement process
will beginin 2017 and constructionin early 2018. The SKA will deliver
early science by 2020.

Philip Diamond is the Director-General of the SKA. He was
appointed in October 2012, and leads the team designing and
ultimately constructing the SKA. He received his PhD in 1982 from
the University of Manchester. He worked at Onsala, Sweden and
MPIfR, Germany before moving to NRAO, USA for 12 years. He was
Deputy Director of the VLA/VLBA before moving to Jodrell Bank in
1999 as the Director of MERLIN. In 2006 he was appointed Director
of the Jodrell Bank Centre for Astrophysics. From 2010-2012 he was
the Chief of CSIRO Astronomy and Space Science (CASS), which
operates all of the major radio astronomy facilities in Australia. He
has published ~300 research papers in astronomy.

+1 360 676 3290 - #AstronomicalTelescopes - help@spie.org 7



PLENARY SESSIONS

Tuesday
24 June.

Tuesday 24 June - 08:50 to 10:00
Location: Room 517d

08:50
SPIE FELLOWS AWARDS
presented by H. Philip Stahl

The following individuals will be recognized for their contributions
to SPIE and the scientific community.

Mark Clampin, NASA Goddard Space Flight
Center (United States) for achievements in
astronomical optics.

Gary Matthews, Exelis Inc. (United States) for
achievements in large optics and optical systems
for ground and spaced-based applications.

Larry Stepp, Thirty Meter Telescope Observatory
Corp. (United States) for achievements in large
astronomical optics, telescopes, and active optics.

09:00

GAIA: SCIENTIFIC IN-ORBIT PERFORMANCE
Paper Number 9143-503

Timo Prusti
European Space Agency (The Netherlands)

Gaia is a European Space Agency cornerstone
mission launched 19 December 2013 from French
Guyana. Gaia will map the sky down to the 20th
magnitude for point sources. Astrometry and
photometry is done for all detected objects and
spectroscopy down to magnitude limit 16. At the
moment of writing this abstract Gaia is being
commissioned. All subsystems have been successfully operated.
Gaia is in its operational orbit around L2 point. The attitude
control with use of the stars from the science instrument has been
successfully executed. The alignment of optical elements is on-
going with an iterative process involving focusing and spin speed
adjustments as well. The Focal Plane Assembly is fully functional with
all 106 CCDs operational and the Phased Array Antenna can transmit
all science data down. The commissioning phase is anticipated

to last till May 2014. The nominal operations are scheduled for 5
years. The scientific yield is expected to contain a billion stars with
positions, distances and proper motions based on astrometry. With
photometry the stellar properties of this sample can be deduced.
Finally from the spectroscopy Gaia allows extraction of some 150
million radial velocities for the brightest stars. This information will
allow addressing the main scientific goals of Gaia concerning the
structure, history and evolution of our Milky Way Galaxy. In addition
to Galactic structure, Gaia will allow addressing various other science
areas. For stellar astrophysics Gaia will provide the long awaited
distances and census of multiple star systems. Gaia is expected to
discover few thousand exo-planets. The main belt asteroid orbits
will be improved significantly. Eventually even fundamental physics
can be done with tests on general relativity. The presentation
will summarize the status of the spacecraft and provide updated
scientific performance estimates based on the in-orbit data from
the commissioning phase.

Timo Prustiis since 2007 the Gaia Project Scientist at the European
Space Agency. He graduated at the University of Helsinki 1987 and
defended his Ph.D. 1992 at the University of Groningen. He worked
as a postdoc at the Observatory of Arcetri, Florence before joining
ESA. In ESA he worked with the Infrared Space Observatory and
Herschel before taking up the Gaia duties. His scientific interests are
related to young stars especially in close-by clusters and with disks.

09:30

ALMA UPDATE
Paper Number 9143-504

Pierre Cox

Stuartt Corder, Joint ALMA Observatory
(Chile)

The Atacama Large Millimeter/submillimeter Array
is transitioning from construction to operations.
This connected element array currently operates
from wavelengths of 3-mm to 350-microns with
up to 66 array elements, 54 of 12-m diameter and
12 of 7-m diameter. While the antennas and most
of the hardware for the receivers are on site, array capabilities are
still expanding rapidly. In parallel with construction activities, early
science observations have been going on since October 2011. At
the time of the meeting, ALMA will be starting the third cycle of
observing with many exciting, fundamental results already obtained.
We will present the current status of the project and give an overview
of the trailblazing science results obtained so far. The potential of
the fully operational ALMA will be outlined as well as some of the
development projects that are considered. In summary, this talk
will address the past, present and future of ALMA, describe the
transformational science that is and will be produced with ALMA.

Pierre Cox is well known scientifically in the area of millimeter and
infrared observations of star-forming regions, evolved stars and
high-redshift galaxies, and has published over 200 papers with
more than 10,000 citations in total. Before taking his position as
ALMA Director in April 2013, he was previously working as Director
of IRAM (Institut de Radioastronomie Millimétrique). In the late
1990s, Pierre Cox was one of the founding ALMA Scientific Advisory
Committee and European Scientific Advisory Committee members,
who supported and promoted the project both with scientists and
funding agencies. Since then he has stayed in close contact with
ALMA through various committees. In 2007, he chaired the review
committee of the ALMA operations plan.

8 SPIE Astronomical Telescopes + Instrumentation 2014 - www.spie.org/as



PLENARY SESSIONS

Wednesday
25 June.

Wednesday 25 June - 09:00 to 10:00
Location: Room 517d

09:00

HIGHLIGHTS FROM THE MULTI UNIT
SPECTROSCOPIC EXPLORER (MUSE), A 2ND
GENERATION VLT INSTRUMENT FOR THE VLT

Paper Number 9147-506

Roland Bacon

Observatoire de Lyon (France) and the MUSE
consortium

The Multi Unit Spectroscopic Explorer (MUSE)
is a second-generation VLT panoramic integral-
field spectrograph. The instrument has been
designed to take advantage of the VLT ground
layer adaptive optics ESO facility using four laser
guide stars. MUSE couples the discovery potential
of a large imaging device to the measuring capabilities of a high-
quality spectrograph, while taking advantage of the increased
spatial resolution provided by adaptive optics. The MUSE hardware
is composed of 24 identical modules, each one consisting of an
advanced slicer, a spectrograph and a (4k)? detector. A series of
fore-optics and splitting and relay optics is in charge of derotating
and partitioning the square field of view into 24 sub-fields. With
its almost 7 tons of opto-mechanics, MUSE is one of the biggest
integral field unit ever built.

After a successful preliminary acceptance in Europe in fall 2013,
MUSE has been dismounted, shipped to Chile and re-integrated in
the Paranal new integration hall and finally installed on the Nasmyth
platform of UT4 late January this year. During the 2 commissioning
runs, hundreds of millions of spectra have been obtained in order
to validate the instrument and measured its achieved performance.
To demonstrate its power, a number of show-case and spectacular
observations have also been obtained. Preliminary results
demonstrate that MUSE is likely to become a new reference in
the field of integral field spectroscopy thanks to its large field of
view, very high throughput, excellent image quality, good spectral
resolution, wide simultaneous spectral range and state-of-the art
control and data reduction software.

I will review this success story, from the call of idea to the
deployment on the VLT, including the latest performances and
showcase observations.

Roland Bacon is directeur de recherche au CNRS. He has been for
ten years the director of the Centre de Recherche Astrophysique de
Lyon. He is an extragalactic astronomer and an instrumentalist. In
1987, herealized with G. Courtés and G. Monnet the first ever integral
field spectrograph named TIGER for CFHT. He has then led many
developments in that field, including the very successful SAURON
integral field unit mounted at WHT which he co-led with T. de Zeeuw
and R. Davies. Since 2001 he is the principal investigator of MUSE, the
2nd generation panoramic integral-field spectrograph for the VLT.

+1 360 676 3290 - #AstronomicalTelescopes -

09:30

CANADIAN SPACE ASTRONOMY: PAST, PRESENT
AND FUTURE
Paper Number 9143-505

John B. Hutchings

NRC - Herzberg Institute of Astrophysics
(Canada)

Canadian astronomers have participated in space
astronomy since the first OAO missions in the
1960s and 1970s. Individual Canadian scientists
have been members of HST instrument teams,
and advisory groups for IUE and HEAO missions,
as well as competing successfully for observing
time on NASA, ESA, and Japanese astronomy satellites. With the
formation of the Canadian Space Agency, Canada became partner
in the FUSE mission, the ISRO Astrosat, and the JWST, providing
hardware and science team membership. The Canadian Astronomy
Data centre was one of the three original world-wide archive
distribution centres for HST, and now is involved in many space
and ground-based data services. The MOST observatory is an all-
Canadian microsat that has operated for nearly a decade. Canada
is currently involved in partnership in a number of imminent space
facilities, as well as participating in teams defining future missions.
| will describe this history, and review the technical and scientific
capability that exist in Canada now. | will outline prospects for the
future, including a concept for a high resolution orbiting telescope
that will fill the gap in high resolution UV astronomy when HST
operations cease.

John Hutchings has worked as a research scientist at the DAO since
1967. His involvement in space astronomy includes Copernicus, IUE,
two HST instruments, the Einstein observatory, the FUSE mission,
Astrosat, and JWST. He has served on advisory panels for NASA,
ESA, ISRO, and has published extensive research based on space
observations. He has served as Canadian project scientist for
FUSE, UVIT, and JWST, and is on several teams for new projects
and partnerships.

help@spie.org 9
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PLENARY SESSIONS

Thursday
26 June.

Thursday 26 June - 09:00 to 10:00
Location: Room 517d

09:00

HYPER SUPRIME-CAM FOR WEAK
GRAVITATIONAL LENSING SURVEY
Paper Number 9143-507

Satoshi Miyazaki

National Astronomical Observatory of Japan
(Japan)

Hyper Suprime-Cam (HSC) is a next generation
wide field optical imaging camera built for 8.2 m
Subaru telescope. The field of view is 1.5 degree
in diameter and the nearly 50 cm image circle was
paved by 116 fully depleted CCDs (2k x 4k 15 micron
square pixels). To realize a seeing limit imaging at
Mauna Kea, the specification on the overall instrument PSF is set as
0.32 arc-second (FWHM). This is crucial for our primary scientific
objectives: weak gravitational weak lensing survey to probe dark
matter distribution. We started building the camera in 2006, had a
first light in 2012 and now in the final phase of the commissioning.
The delivered image quality is mostly seeing limit as designed and
we once observed the seeing size of 0.43 arc-second (median value
over the field of view) in Y-band with 300 seconds exposure. Our
300 nights observing proposal has been already accepted. The
program starts in March 2014 and continues over 5 years.

Satoshi Miyazaki was awarded doctor of science in 1993 from
University of Tokyo. From 1994 to 1996 he worked with Gerry Luppino
at University of Hawaii to build UH 8K mosaic camera. In 1996 he
joined NAOJ and has been working on optical instrumentations
(Suprime-Cam, HSC) and observational cosmology.

+1 360 676 3290 - #AstronomicalTelescopes -

09:30

TRANSITING EXOPLANET SURVEY SATELLITE
(TESS)
Paper Number 9143-508

George R. Ricker, Jr.
Massachusetts Institute of Technology (USA)

The Transiting Exoplanet Survey Satellite (TESS)
will discover thousands of exoplanets in orbit
around the brightest stars in the sky. In a two-
year survey of the solar neighborhood, TESS will
monitor more than 200,000 stars for temporary
drops in brightness caused by planetary transits.
This first-ever spaceborne all-sky transit survey will
identify planets ranging from Earth-sized to gas giants, around a
wide range of stellar types and orbital distances.

TESS stars will typically be 30-100 times brighter than those
surveyed by the Kepler satellite; thus, TESS planets will be far easier
to characterize with follow-up observations. For the first time it
will be possible to study the masses, sizes, densities, orbits, and
atmospheres of a large cohort of small planets, including a sample
of rocky worlds in the habitable zones of their host stars. Full frame
images with a cadence of 30 minutes or less will provide precise
photometric information for several million stars during observation
sessions of several weeks. The brighter TESS stars will potentially
yield valuable asteroseismic information as a result of monitoring
at a rapid cadence of 1 minute or less. An extended survey by
TESS of the Ecliptic caps will provide prime exoplanet targets for
characterization with the James Webb Space Telescope (JWST),
as well as other large ground-based and space-based telescopes
of the future.

TESS will serve as the ‘People’s Telescope,” with data releases every
4 months, inviting immediate community-wide efforts to study
the new planets. The TESS legacy will be a catalog of the nearest
and brightest main-sequence stars hosting transiting exoplanets,
which will endure as the most favorable targets for detailed future
investigations.

TESS has been selected by NASA for launch in 2017 as an
Astrophysics Explorer mission.

George R. Ricker’s research interests are focused on the
development of state-of-the-art photon detectors for astronomical
satellite missions. He is Director of the CCD Laboratory at the MIT
Kavli Institute. Dr. Ricker was the PI for the international High Energy
Transient Explorer (HETE) mission, a small satellite incorporating
instruments from France, Japan and the United States which
launched in October 2000. Built and integrated at MIT, HETE was
the first satellite mission entirely devoted to the study of gamma-
ray bursts. Dr. Ricker was also the PI for the CCD X-ray camera on
the Japan-US ASCA mission (launched in 1993), is Deputy-PI for
the Chandra ACIS instrument (launched in 1999), and was the US
Pl for the X-ray CCD Camera on the Japan-US Astro-E1 mission.
Dr. Ricker is the PI for the Transiting Exoplanet Sky Survey (TESS)
mission, selected by NASA for launch in 2017.

help@spie.org 11
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EXHIBITION

Visit the
Exhibition.

Wednesday 25 June
Exhibition/Poster Reception - 18:00 to 20:00

Thursday 26 June
Exhibition/Poster Reception - 18:00 to 20:00

See the latest in:

» Devices and components for large
ground-based telescopes

* Ground instruments

» Astronomy information technologies
» Space telescopes and instruments

* Detectors

» Specialized optics materials and systems
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EXHIBITOR BOOTH INDEX

Booth # Exhibitor
1L Photonics Media
100 National Instruments

101 AVS - Added Value Industrial
Engineering Solutions, S.L.U. Y4l L

101 Compania Espafola de Sistemas

Aeronauticos, S.A. (CESA) N . . . E

101 ICEX Spain Trade and Investment
101 Instituto de Astrofisica de Canarias

101 LIDAX
101 SENER Ingeneria y Sistemas, S.A.
101 TTI

102 Hofstadter Analytical Services, LLC
104 Solmirus Corporation

106 Iris AO, Inc. 1
108 Alluxa Inc
109 CILAS
110 Media Lario Technologies Plenary Session
m Sagem REOSC

114  Vertex Antennentechnik GmbH
15 Cosine

N5  NOVA

115  Janssen Precision Engineering
Technology of Sens B.V.

115 SRON
N5 Technology of Sense, b.v.
15 TNO

N5 VDL-ETG Research

16  Optocraft GmbH

121 LZOS, JSC

122 ANU Advanced Instrumentation and

Technology Centre PIenary
124  Officina Stellare SRL M W | 1 Entry
124 Software Bisque, Inc. —I I—

126  Printech Circuit Laboratories Ltd.
128 ASA Astrosysteme GmbH

201 Fiberguide Industries, Inc.

203 Thales SESO

205 Nuviu Caméras Inc.

A "Eluutu

207 Apogee Imaging Systems 304 GMTO Corporation

208 ESDI 305 CeramOptec Ind. Inc.

209 Phytron Inc. 306 MT Mechatronics GmbH

210 HORIBA Jobin Yvon 307 KiwiStar Optics

211 EIE Group s.r.l. 309 Rayleigh Optical Corporation
215 First Light Imaging 310 e2v

217 Large Synoptic Survey Telescope 311 Thorlabs

219 Kogakugiken Corp. 314 Spectral Instruments

220 Cryoconnect, a division of Tekdata 315 AMOS

Interconnections Limited
221 DynaVac
222 Imagine Optic Inc.
223 TMT Observatory
224 Astro Haven Enterprises
300 PI
301 Kaiser Optical Systems, Inc.
303 Infrared Laboratories

316 Fibertech Optica

317 Iridian Spectral Technologies

318 New England Optical Systems, Inc.
319 Zygo Corporation

320 Sunpower

321 AdTech Ceramics

322 SCHOTT North America

323 New Scale Technologies
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4D Technology
Corporation
SPIES

3280 E Hemisphere Loop Ste 146, Tucson,
AZ, 85706-5024 United States

+1 520 294 5600; fax +1 520 294 5601

info@4dtechnology.com
www.4dtechnology.com

Featured Product: PhaseCam 6000
compact dynamic interferometer for shape
measurement of large focal & aspheric
optics

4D Technology designs and manufactures
dynamic laser interferometers for non-
contact metrology of optical quality
surfaces, even in the presence of vibration
and turbulence. 4D systems provide high
resolution acquisition of phase data in as
little as Tmicrosec, at wavelengths from
DUV through NIR. Applications include
astronomy, aerospace, general optics,
directed energy and more. Contact: Stephen
J. Martinek, Director of Worldwide Sales,
steve.martinek@4dtechnology.com; Don
Roberts, Eastern US Regional Manager, don.
roberts@4dtechnology.com

#416

AdTech Ceramics #321

SPIE::

511 Manufacturers Way, Chattanooga, TN,
37405 United States

+1423 755 5400; fax +1 423 755 5438

sales.department@adtechceramics.com
www.adtechceramics.com

Featured Product: Alumina and aluminum
nitride multi-layer ceramic packages,
precision injection molded ceramics.

AdTech Ceramics produces custom multilayer
co-fire microelectronic ceramic and metal
packages utilizing HTCC and AIN. HD alumina
is also available with 0.12um surface for

thin film applications. Applications include
Medical, Aerospace, Optoelectronics and

High Frequency. Capabilities include Design
Assistance and Microwave Modeling for high
frequency performance to 30GHz. Ceramic
injection molded and etched metal products
also available. Contact: Douglas Brown, Director
of Sales and Marketing, douglas.brown@
adtechceramics.com; Brian Bukovitz, Sales
Manager, brian.bukovitz@adtechceramics.com

+1 360 676 3290 - #AstronomicalTelescopes -

EXHIBITOR DIRECTORY

Alluxa Inc #108

SPIES:

3660 N Laughlin Rd, Santa Rosa, CA, 95403
United States

+1707 3316251

info@alluxa.com; www.alluxa.com

Featured Product: IR Narrowband
& Dualband Filters w/Low OH-Band
Absorption; Flat Top, Ultra-Narrow
bandpass filters.

Alluxa produces hard coated optical filters with
custom thin film coating equipment designed
and built by our team. The combination of our
state of the art automation, proprietary control
algorithms, and a patented plasma thin film
deposition process allows the world’s most
difficult filters to be created in a fraction of the
time required by other hard coating methods.
Contact: Ruth Gorham Houle, Director of Sales
and Marketing, r.gorham-houle@alluxa.com

ALPAO
SPIE:::
345 rue Lavoisier, Inovallee, Mont Bonnot,
38330 France

+33476 89 09 65

contact@alpao.com; www.alpao.com

Featured Product: Deformable mirrors,
adaptive optics systems, wavefront
sensors.

As a manufacturer of adaptive optics for the
research and the industry, ALPAO offers you

a complete range of adaptive optics products:
very rapid deformable mirrors with large
strokes and complete adaptive optics loops.
All of these products have been designed

and adapted according to the astronomy
application: wireless optical communications
and laser. Thanks to the unrivalled performance
of these products, users can recover very large
resolution images. Contact: Vincent Hardy,
Sales manager, vincent.hardy@alpao.fr

#519

AMOS

Rue des Chasseurs Ardennais 2, Liege
Science Park, Angleur Liege, 4031 Belgium
+32 4 3614040; fax +32 4 367 2007
info@amos.be; www.amos.be

Contact: Jean Pierre CHISOGNE, Sales &
Marketing Manager, jp.chisogne@amos.be;
Laetitia LABADIA, Project Assistant, laetitia.
labadia@amos.be

#315

Andover Corporation #425

SPIE:

4 Commercial Dr, Salem, NH, 03079-2800
United States

+1 603 893 6888; fax +1 603 893 6508
info@andovercorp.com
www.andovercorp.com

Andover manufactures high-quality optical
filters and coatings in the UV to Mid IR range.
We specialize in narrowband, image-quality
and space-qualified filters. We have over
1000 standard items in stock and can provide
custom parts in as little as one week. We are
ITAR and AS9100 registered. Contact: Rob
Pursel, Sr. Optical Coating Engineer, rpursel@
andovercorp.com; Phil Clark, Technical Sales,
pclark@andovercorp.com.

ANU Advanced Instrumentation
and Technology Centre  #122
SPIE::

Mount Stromlo Observatory Cotter Rd,
Research School of Astronomy and
Astrophysics, Weston Creek, ACT, 2611
Australia

+612 6125 0230; fax +612 6125 0233
aitc@mso.anu.edu.au; www.rsaa.anu.edu.au

Featured Product: ANU specialises

in the design, integration and test of
astronomical instruments and adaptive
optics.

The Advanced Instrumentation and Technology
Centre (AITC) is a national facility in Canberra,
Australia. It was established to support

the development of the next generation of
instruments for astronomy, including a first-light
instrument and adaptive optics sub-system

for the Giant Magellan Telescope. The AITC
offers an end-to-end capability with expertise
in the design, manufacture, integration and
test of precision instrumentation and complex
systems for astronomy and space. Contact:
Roger Franzen, GMT Program Manager, roger.
franzen@anu.edu.au; Naomi Mathers, Industry
Liaison Engineer, naomi.mathers@anu.edu.au

Apogee Imaging

Systems #207
425 Sullivan Ave. Suite 3, South Windsor, CT,
06074 United States

+1 860 290 9211; fax +1 860 290 9566
sales@ccd.com; www.ccd.com

Apogee has been manufacturing and supplying
cooled CCD cameras to astronomers around the
world since it was founded in 1993. Apogee’s
Alta camera series is designed to offer a broad
range of sensor options attractive to the
Astronomy community. The Aspen and Ascent
cameras further extends the Apogee portfolio
providing higher performance and better
affordability. In 2013 Apogee was acquired by
Andor Technology, adding further expertise

in camera development, manufacturing and
customer support. Contact: Tim Puckett, Sales
Engineer, t.puckett@andor.com; Megan Fish,
Marketing Coordinator, m.fish@andor.com

help@spie.org 17



EXHIBITOR DIRECTORY

Applied Surface
Technologies
SPIES:::

15 Hawthorne Dr, New Providence, NJ, 07974
United States

+1908 464 6675
co2clean@co2clean.com; www.co2clean.com

Featured Product: CO2 Snow Jet

We demonstrate the CO2 Snow Jet -- a simple,
yet novel surface cleaning process that can
remove particles of all sizes (down to 0.02
microns) and also organic residues. The CO2
snow cleaning process works well for many
substrates, ceramics, metals, wafers, optics,
fiber optics, analytical samples (AFM, XPS),
telescopes mirrors, diamond turned optics, and
many other applications. The Snow Jet process
is nondestructive, residue-free and has no
environmental limitations. Bring test samples.
Contact: Robert Sherman, RobertS@co2clean.
com

#422

ASA Astrosysteme GmbH #128
SPIE:

Galgenau 19, Neumarkt im Muhlkreis, 4212
Austria

+43 7942 7781760

office@astrosysteme.at
www.astrosysteme.com

Asahi SpectraUSAInc. #410

SPIE:

23505 Crenshaw Blvd Ste 229, Torrance, CA,
90505 United States

+1 310 530 5855; fax +1 310 530 1739
info@asahi-spectra.com
www.asahi-spectra.com

Featured Product: DECam 620mm VR filter,
PFS 400 x 350mm dichroic mirror, MKO
YJHKs filter, Broadband 0.4-1.8um AR

Asahi has provided astronomical filters

and dichroic mirrors to world’s well known
observatories for twenty years. Asahi is willing
to challenge with you and your science, and
continue to develop the coating technology. The
largest ever 620mm DECam VR filter, PFS 400 x
350mm dichroic mirror, Mauna Kea YJHKs filters
and broadband 0.4-1.8um AR will be displayed.
Stop by our booth #410 and let’s discuss about
the optics for your science ! Contact: Toshihiko
Kimura, Overseas Sales Manager, t-kimura@
asahi-spectra.co.jp

ASTELCO Systems GmbH #418
Fraunhoferstr 14, Martinsried / Muenchen,
82152 Germany

+49 89 8583 6650; fax +49 89 8583 6644
info@astelco.com; www.astelco.com
Featured Product: Telescopes and
Telescope Mounts

ASTELCO Systems is your partner for
professional astronomical telescopes and
related accessories of any kind. ASTELCO
designs, develops, builds and services
advanced mechanical and optical systems,
special instrumentation like spectrographs,
and dedicated software as well as enclosures,
domes and towers. ASTELCO is committed

to quality, reliability and close connection to
science. Contact: Peter Aniol, Director,
pa@astelco.com; Mario Costantino, Director,
mc@astelco.com

Astro Haven Enterprises #224
PO Box 3637, San Clemente, CA, 92672
United States

+1949 452 0050
domesales@astrohaven.com
www.astrohaven.com

Astronomical Consultants &

Equipment Inc. #325
PO Box 91946, Tucson, AZ, 85752-1946
United States

+1520 219 8722
purchasing@astronomical.com
www.astronomical.com

AVS - Added Value

Industrial Engineering
Solutions, S.L.U. #101
Pol Ind Sigma Xixilion Kalea 2 Bajo Pabellén,
10, Elgoibar-Gipuzkoa, 20870 Spain

+34 943 821841

avs@a-v-s.es; WWW.a-Vv-S.es

Boston Micromachines
Corp.

SPIES:

30 Spinelli PI, Cambridge, MA, 02138-1070
United States

+1 617 868 4178; fax +1 617 868 7996

moreinfo@bostonmicromachines.com
www.bostonmicromachines.com

Featured Product: The 4K-DM, installed
in the Gemini Planet Imager enabling new
images

Deformable mirror technology has paved the
way for Boston Micromachines to provide
MEMS mirrors for advanced optical control.
These miniature, precision light-shapers
empower the world’s top researchers to make
breakthroughs in astronomy, microscopy,
laser control, and retinal imaging. Leading
the industry in MEMS mirror development,
BMC is committed to driving medical
discovery and supporting national defense.
Contact: Boston Micromachines, moreinfo@
bostonmicromachines.com

#419

CEDRAT TECHNOLOGIES #520

59 Chemin du Vieux Chéne - Inovallée,
Meylan Cedex, 38246 France

+33 456 80400; fax +33 456 580401
actuator@cedrat-tec.com
cedrat-technologies.com

Featured Product: Smart actuators, motors
& sensors, mechatronic solutions for
demanding applications

CEDRAT TECHNOLOGIES offers a wide range of
standard off the shelve mechatronic products
including piezoelectric & magnetic actuators,
motors, mechanisms with corresponding drivers
& controllers. All these products carry one
common objective: to be compact, dynamic
and precise. Multi axis motion of mirrors or
lenses with high precision are realized using

for example tip tilts or motorized stages. Every
product is vacuum & cryogeny compatible.
Dedicated motion systems are also realized

on demand. Contact: Thomas MAILLARD,
International Sales manager, actuator@cedrat-
tec.com; Sandrine HUGI, Communication &
Sales Administration Manager, actuator@
cedrat-tec.com
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CeramOptec Ind. Inc. #305

SPIES:

515 Shaker Rd, East Longmeadow, MA,
01028-3126 United States

+1 413 525 0600; fax +1 413 525 1112
salesengineering@ceramoptec.com
www.ceramoptec.com

Worldwide provider optical fiber, fiber bundles,
assemblies & spectroscopic fiber accessories.
Producing stock/custom silica/silica, non-
circular core silica plastic-clad silica, hard
polymer-clad silica, silver halide optical fibers,
capillary tubing, low loss bundles & assemblies
for UV, VIS,& IR transmission. Products for
high(+380C) & (-190C)temperature, low - high
NA (0.12 - 0.53). Bundle/Assembly replacement
for most spectrometer systems & UV curing
systems. Custom Solutions/Competitive Pricing
Contact: Kevin Bakhshpour, V.P. of Sales and
Marketing, kevin.bakhshpour@ceramoptec.com;
Cheryl Provost, Industrial Sales Engineer, cheryl.
provost@ceramoptec.com

CILAS #109

600 Ave de la Roche Fourcade, Aubagne,
13400 France

+334 42 36 97 00

optics@cilas.com; www.cilas.com

Featured Product: Deformable mirrors,
coatings for 300nm to 2,5um spectral
range, diode-pumped solid state laser

CILAS is a French company subsidiary Airbus
Defence & Space Company group and Areva,
which employs 180 people. CILAS is an expert
in the design and manufacturing of Lasers,
Optical components and Thin Film coatings,
Deformable Mirrors, optronics and opto-
mechanical systems dedicated to Defence,
Space, Astronomy, Scientific, Solar and Industry
markets. Contact: Priscilla Viard, Engineer Sales
Rep, optics@cilas.com; Richard Palomo, Sales
Manager, optics@cilas.com

Compaiiia Espaiola de
Sistemas Aeronauticos, S.A.

(CESA) #101
Paseo de John Lennon, 4, Getafe Madrid,
28906 Spain

+349 162 40104
Contact: cesa@cesa.aero; Www.cesa.aero

Cosine #115
JH Oortweg 19, Leiden, 2333 CH Netherlands
+31715284962; fax +31715284963
info@cosine.nl; www.cosine.nl

Cryoconnect, a division of
Tekdata Interconnections

Limited #220
The Glades-Festival Way - Etruria, Stoke-On-
Trent Staffordshire, ST15SQ United Kingdom
+44 01782 254 700; fax +44 01782 254 701
sales@cryoconnect.com
WWwWw.cryoconnect.com

+1 360 676 3290 - #AstronomicalTelescopes -

EXHIBITOR DIRECTORY

DynaVac #221
110 Industrial Park Rd, Hingham, MA,
02043-4369 United States

+1 781740 8600; fax +1 781740 9996

sales@dynavac.com; www.dynavac.com

e2v #310
SPIES:

106 Waterhouse Lane, Chelmsford Essex,
CM12QU United Kingdom

+ 441245 493493; fax + 44 1245 492492
enquiries@e2v.com; www.e2v.com

EIE Group s.r.l. #21
Via Torino 151/A, Mestre-Venezia, AG, 30172
Italy

+39 0415317906; fax +39 0415317757
info@eie.it; www.eie.it

Featured Product: Ground-based
telescopes, radio-telescopes, radio
antennas, Astronomical observatories,
Green Energy.

EIE GROUP is an Italian engineering excellence,
specialized in the fields of Astronomy and
Astrophysics and the Big Science, with the

aim of producing machines, equipment and
integrated systems for the industry and

the scientific research field. EIE GROUP is
international leader in the production of
Telescopes, Radio-telescopes, Astronomical
Observatories and scientific equipment, with
focused engineering assets and solid know-
how in fabrication and assembly processes.
Contact: Gianpietro Marchiori, President & CEO,
gmarchiori@eie.it; Lisa Maretto, Marketing
Manager, Imaretto@eie.it

Energetiq Technology,

Inc. #423
SPIE:

7 Constitution Way, Woburn, MA, 01801
United States

+1 781939 0763; fax +1 781939 0769
info@energetig.com; www.energetiq.com

Energetig Technology is the world’s leading
developer and manufacturer of ultra-bright
broadband light sources for a wide variety of
advanced applications in life and materials
sciences, semiconductor manufacturing,

and R&D. Energetiqg’s Laser-Driven Light
Sources(LDLS™) are based on a revolutionary
technology that generates high brightness
across the spectrum, with high reliability and
long life. Energetiq will be introducing the

X Series LDLS, the new ultra-clean version.
Contact: Megan Echoff, North America Sales
Manager, mechoff@energetiq.com

ESDI

SPIE:
150 N Tucson Blvd, Tucson, AZ, 85716-4740
United States

+1520 296 3068; fax +1 520 296 2897
sales@esdimetrology.com
www.esdimetrology.com

Featured Product: Dimetior™ and
Intellium™ Fizeau Interferometers and the
world-renowned IntelliWave™ software.

ESDI is a globally recognized leader in
providing innovative solutions for astronomical,
aerospace, bio-medical, optical fabrication, data
storage & production metrology applications.
ESDI products are the Dimetior™ and Intellium™
Fizeau Interferometers, including vibration
insensitive and two-minute auto-alignment
Asphere instruments; the world-renowned
IntelliWave™ software; accessories & upgrades;
and custom metrology solutions. Contact: Jack
Schumann, Charman, jack.s@esdimetrology.
com; Steven Moore, Applications Engineer,
steve.m@esdimetrology.com

#208

Fiberguide Industries,

Inc. #201
SPIES S

1Bay St, Stirling, NJ, 07980-1529 United
States

+1908 647 6601
info@fiberguide.com; www.fiberguide.com

Fibertech Optica
SPIE::

330 Gage Ave, Ste 1, Kitchener, ON, N2M 5C6
Canada

+1 519 745 2763; fax +1 519 342 0128
info@fto.ca; www.fto.ca

Featured Product: Fiber optic array
assemblies for IFU

Designer and manufacturer of a broad range
of specialty fiber optic assemblies: Bundles,
patchcords, ruggedized industrial cables,
high power laser cables, fiber optic arrays,
feedthroughs, vacuum assemblies and fiber
optic probes. Custom design assemblies for
operation in extreme environments (high
temperature, cryogenic, high pressure).
Spectral range from Deep-UV (190nm) to MIR
(5500nm). Applications include spectroscopy.
Come and chat FRD in optical fibers with us.
Contact: Jeff Dupuis, VP Sales & Marketing,
jeffdup@fto.ca

#316
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Finger Lakes

Instrumentation #424
7298 W Main St, Lima, NY, 14485 United
States

+1 585 624 3760; fax +1 585 624 9879
sales@FLIcamera.com; www.FLIcamera.com

Featured Product: Cooled CCD Cameras,
High Speed Filter Wheels, Precision
Focusers, Gimbal Designs

FLI designs and manufactures cooled CCD
cameras, filter wheels, and focusers. Our

High Speed Filter Wheels are capable of filter
exchanges of 23ms even when fully populated.
The Atlas focuser is a thin and rigid design with
105,000 steps of movement (range of 0.35
inches). The CenterLine filter wheels feature a
centered aperture and dual internal wheels (2x5
or 2x10 positions). Camera cooling to 75C below
ambient; 1-, 2-, and 4-channel 16 bit readout up
to 24MHz throughput; CCDs to 4Kx4K. Contact:
Gregory Terrance, General Manager, greg@
flicamera.com; Gary McAnally, Sales Manager,
gary@flicamera.com

Conference Bag Pen Sponsor

First Light Imaging #215
SPIE::::

100 route des Houilleres, Meyreuil, 13590
France

+334 426129 20; fax + 334 426129 21
david.boutolleau@firstlight.fr
www.firstlight.fr

Featured Product: Fast Low Light Imaging
and Infrared Cameras and Wavefront
Sensors

We strive to build the best low-noise, low-light
fast cameras, both in the visible and infrared.
Since 2011, our Ocam2 camera has been
delivering sub-electron readout noise. The third
generation Ocam?2 offers full resolution speed
above 2000fps, now with Wavefront Sensor
options and an Electronic Shutter version

with apertures shorter than 300ns. Our next
generation of low-noise fast infrared cameras
will deliver unprecedented performance, with
\<2 electron noise for 2KHz rate. Come check it
out! Contact: Audrey BENVENUTI, Export and
administrative assistant, audrey.benvenuti@
firstlight.fr; David BOUTOLLEAU, Chairman,
david.boutolleau@firstlight.fr

GMTO Corporation #304
251S Lake Ave Ste 300, Pasadena, CA, 91101
United States

+1626 204 0500; fax +1626 204 0535
info@gmto.org; www.gmto.org

Featured Product: Giant Magellan Telescope

The Giant Magellan Telescope project is a
collaboration of international institutions to
construct a 25m telescope in Chile. The GMT
uses a segmented primary comprised of seven
8.4m mirrors, six of which are off-axis. Adaptive
optics is integral to the GMT and will be built
around a segmented adaptive secondary mirror.
As the project transitions from the design phase
to the construction phase, we are growing our
technical and managerial staff. First-light is
expected in 2021. Visit www.gmto.org.

HEIDENHAIN

Corporation #402
333 E. State Pkwy, Schaumburg, IL, 60173
United States

+1 847 490 1191; fax +1 847 490 3931
info@heidenhain.com; www.heidenhain.com

Featured Product: PWM 20 (diagnostic tool
for onsite encoder testing), Angle Encoders
ECA 4000 and RCN 8310

HEIDENHAIN Corporation is the North
American subsidiary of the German company
DR. JOHANNES HEIDENHAIN GmbH, a leading
international manufacturer of precision
measurement and control equipment. This
superior technology is utilized within high
precision motion control and machining systems
worldwide. The product lines include linear and
angle encoders, rotary encoders, length gauges
digital readouts (DROs), numerical controls
(TNCs), and touch probes for demanding
positioning tasks. Contact: Peggy Homuth,
Tradeshow Coordinator, phomuth@heidenhain.
com; Kevin Kaufenberg, Product Manager,
kkaufenberg@heidenhain.com

Hellma Materials GmbH #404
Moritz-von-Rohr-Str 1, Jena, 07745 Germany
+49 36412877 100; fax +49 36412877 200
infomaterials@hellma.com
www.hellma-materials.com

Featured Product: 440mm Calcium
Fluoride, 350mm Barium Fluoride,
Scintillation crystals: 3” x 3” CeBr3 and 1”
x1” Srl2

Hellma Materials produces large diameter optical
materials for broadband applications covering
deep UV, VIS, near- and mid-IR. Calcium
Fluoride and Barium Fluoride feature broad
band transmittance up to 12 microns, enabling
advanced applications in Microlithography, Laser
Optics, Analytical Instrumentation, Astronomy
and Defense. Hellma Materials radiation
detection materials(Scintillator crystals) enable
detection of high energy radiation and particles
with maximum resolution and sensitivity.
Contact: Gordon von der Goenna, gordon.
goenna@hellma.com; Dawn Jennings, dawn@
siliconsense.com

Hofstadter Analytical
Services, LLC
SPIES:::

10 N Norton Ave Ste 120, Tucson, AZ, 85719
United States

+1 520 747 3282; fax +1 520 622 1124
www.hofstadteranalytical.com

#102

HORIBA Jobin Yvon #210
Avenue de la Vauve-CS45002, Palaiseau,
91120 France

+33169 7472 00; fax +33169 3132 20
www.horiba.com/scientific

Featured Product: High-performances
holographic or ruled diffraction gratings
for astronomy or space-flight satellites
HORIBA Jobin Yvon SAS is a world leading and
pioneer company in the manufacturing of high-
performances holographic and ruled diffraction
gratings for astronomy and space applications.
Our 40 years experience allows us to propose
customized reflection or transmission, master
or replica gratings with various groove density
(from 30gr/mm to 5000gr/mm), different shape
(plane, spherical, toroidal), from XUV to Mid-
IR and in dimensions up to meter-size. www.
horiba.com/scientific/grating Contact: Arnaud
COTEL, Sales and Marketing Manager, arnaud.
cotel@horiba.com

ICEX Spain Trade and

Investment #101
Paseo de la Castellana 14-16, Madrid, 28046
Spain

+34 91349 6194
technologias.iniciativas@icex.es
www.icex.es

IDOM #401
Avda Zarandoa 23, Bilbao, 48015 Spain

+34 944797676; fax +34 944761804
info@idom.com; www.idom.es

Imagine Optic Inc. #222

SPIE:
One Broadway, 14th FI Cambridge Innovation
Ctr, Cambridge, MA, 02142 United States

+1 617 401 2198
www.imagine-optic.com
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Infrared Laboratories #303
1808 East 17th St, Tucson, AZ, 85719 United
States

+1520 622 7074; fax +1520 623 0765
www.irlabs.com

Since 1967, Infrared Labs has built a

strong reputation by helping to solve the
instrumentation challenges of the Astronomy,

Physics, Chemistry and Aerospace communities.

While collaborating with hundreds of scientists,
we have participated in the creation of
thousands of successful systems, ranging

from the simple to the complex. Our team of
talented individuals, along with our extensive
in-house manufacturing capabilities, uniquely
position us to bring your instrumentation needs
to fruition. Contact: Steven Zoltowski, Technical
Sales Manager, stevez@irlabs.com

Instituto de Astrofisica de

Canarias #101
C/Via Lactea s/n, La Laguna Tenerife, 38205
Spain

+34 922 605 200; fax +34 922 605 201
www.iac.es

Integrated Detector

Electronics AS #420

Martin Linges vei 25, Fornebu, 1364 Norway
+47 6741 4990
contact@ideas.no; www.ideas.no

Featured Product: NIRCA - Near Infrared
Readout and Controller ASIC

IDE4281 - X-ray Spectrometer Frontend
ASIC

IDEAS - Integrated Detector Electronics

AS - develops and markets integrated

circuits for radiation detection and imaging
applications. The company has a strong
background in applied physics, radiation
detector instrumentation and electrical
engineering. The headquarter is located near
Oslo, Norway. The products are application
specific integrated circuits (ASICs) for many
types of radiation detectors, which are used in
medical imaging, industrial scanning, nuclear
science and astrophysics. Contact: Dirk Meier,
Senior Scientist, dirk.meier@ideas.no; Gunnar
Maehlum, General Manager, gunnar.maehlum@
ideas.no

+1 360 676 3290 - #AstronomicalTelescopes -

EXHIBITOR DIRECTORY

Iridian Spectral

Technologies #317
2700 Swansea Crescent, Ottawa, ON, K1G
6R8 Canada

+1 613 741 4513; fax +1 613 741 9986
inquiries@iridian.ca; www.iridian.ca
Featured Product: Optics and Optical
Filters for Astronomy and Space
Applications

Iridian Spectral Technologies develops

thin film optical filters and associated
optical components for a wide variety of
applications including astronomy and space
applications. Iridian supplies custom filters,
with sizes as large as 200 mm x 170 mm, for
astronomical observations including a large
multi-peak bandpass filter used by the John
Hopkin’s University Group investigating the
physics of the accelerating expansion of the
universe. Contact: Robert Bruce, VP Business
Development, robert.bruce@iridian.ca

Iris AO, Inc.
SPIES::
2680 Bancroft Way, Berkeley, CA, 94704-
1717 United States

+1 510 849 2375; fax +1 510 217 9646
info@irisao.com; www.irisao.com

Featured Product: MEMS Deformable
Mirrors and AO Systems

Iris AO manufactures high-performance
MEMS deformable mirrors and adaptive-
optics systems. Our unique factory-calibrated
position controller enables easy use out of the
box. Dielectric coatings enable applications
with high-power pulsed and CW lasers from

spanning UV-NIR. Contact: Michael Helmbrecht,
President, michael.helmbrecht@irisao.com

#106

ISP Optics Corp.
SPIES

50 S Buckhout St, Irvington, NY, 10533-2203
United States

+1 914 591 3070; fax +1 914 591 3715
sales@ispoptics.com; www.ispoptics.com
Featured Product: High-Contrast Infrared
Polarizers for 1.5-5 um, 3-5 um, & 8-12 um.
Contrast is \>10,000:1

ISP Optics is a vertically integrated
manufacturer of IR catalog and custom optics,
off-the-shelf and custom MWIR & LWIR,
Continuous Zoom, FFOV, DFOV and Athermal
Lens Assemblies for cooled and un-cooled
cameras. Our capabilities include a complete
range of in-house design and manufacturing

of diamond-turned and conventional optics,
optical coatings, opto-mechanical and IR

Lens Assemblies. From prototype to volume

#522

production, offering high performance, versatile

and durable solutions. Contact: Andrew

Housman, Sales Engineer, ahousman@ispoptics.

com

Janssen Precision

Engineering #115
Azielaan 12, Maastricht-Aiport, 6199 AG
Netherlands

+3143 358 5777, fax +3143 358 0036
www.jpe.nl

Featured Product: Cryogenic High
Resonance Positioning Stage

Precision engineering and mechatronic
solutions in ambient, vacuum and cryogenic

environment. Contact: Huub Janssen, Founder
& CEO, huub.janssen@jpe.nl

Kaiser Optical Systems,

Inc. #301
371 Parkland Plz, Ann Arbor, Ml, 48103-6202
United States

+1734 665 8083; fax +1 734 665 8199
sales@kosi.com; www.kosi.com

Kaiser Optical Systems, a world-recognized
leader in the production of instruments,
devices, and displays, with over 30 years’
experience designing and building volume
phase holographic optics produces state-of-
the-art VPH diffraction gratings for today’s
and tomorrow’s world-class astronomical
telescopes. Contact: Jim Arns, arns@kosi.com

KiwiStar Optics #307
69 Gracefield Rd, Lower Hutt, 5010 New
Zealand

+164 4 9313000
callaghaninnovation.govt.nz
www.kiwistaroptics.com

Featured Product: The KiwiSpec R4-100, is
a bench-mounted, fibre-fed and compact
astronomical spectrograph.

KiwiStar Optics, a business unit of Callaghan
innovation, is a world leader in the development
and manufacture of large, precision optics for
applications in astronomy, instrumentation,
defence and surveillance. KiwiStar Optics
provides a unique total system integration
package, with the ability to design and
manufacture the mechanical housing for

the optics and the assembly and precision
alignment of these optical systems. Contact:
Peter Connor, Manager KiwiStar Optics, peter.
connor@callaghaninnovation.govt.nz; Tom
Nicolle, Senior Business Development Manager,
tom.nicolle@callaghaninnovation.govt.nz
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Kogakugiken Corp. #219

135 Nurumizu, Atsugi-shi, Kanagawa,
243-0033 Japan

+81 462 24 2555; fax +81 46 224 8007
info@kogakugiken.co.jp;
www.kogakugiken.com

Featured Product: Various kinds of
waveplates - Large Aperture, Large
Aperture & Wideband, Wideband & Wide
Field Angle

Kogakugiken Corp. was established in 1978. The
company is located in Atsugi-shi, Kanagawa,
Japan. We are a leading company for high
precision optical components and processing
services. We provide wave plates, polarizers,
crystal products and advanced devices

for solid state lasers, optical systems and

other applications. Contact: Junichi Hayashi,
hayashi@kogakugiken.co.jp; Mitsuhiro Tanaka,
General sales manager, mituhiro@kogakugiken.
co.Jp

Large Synoptic Survey

Telescope #217
933 N Cherry Ave, Tucson, AZ, 85712-0009
United States

+1520 881 2626; fax +1 520 626 5028
contact@lsst.org; www.lIsst.org

LIDAX #101

C/ Antonio Alonso Martin 1, Paracuellos del
Jarama - MADRID, 28860 Spain

+34 91678 0805; fax +34 91656 39 01
comercial@lidax.com; www.lidax.com

Featured Product: Atmosphere and
Telescopes Simulators & Optical Ground
Suppor Equipment Development

LIDAX has developed a Laboratory Simulator
which can completely reproduce the optical
behaviour of an astronomical telescope when
observing stellar objects. This is achieved by
replication and control over each phase of

the light trajectory; From the light source to
the optical characteristics of the Telescope,
and passing through atmospheric turbulence.
Researchers have expressed the need for a
laboratory tool which could provide better and
cheaper accessibility than a real telescope.
Contact: Jesus Aivar, Business Development
Manager, jesus.aivar@lidax.com; Carlos Laviada,
Commercial Director, comercial@lidax.com

siteses
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Optics Engineer

a fast paced environment.
Required Qualifications

equivalent experience.

and instrument optics.

Preferred Qualifications
* Ph.D. level degree in optics.
* Previous experience in an observatory setting.

(e.g. Zemax).

astronomical discoveries in the world.

To learn more about this position and to apply, go to:
http://keckobservatory.iapplicants.com

e W. M. KECK OBSERVATORY

The W. M. Keck Observatory seeks an Optics Engineer. This position
leads engineering efforts in optimization, development, integration and
operations of the Keck | and Keck Il telescope optics. The optics engineer is
expected to have a sound knowledge of optical systems, to understand the
delivered image quality from a systems point of view and to collaborate
with other engineering disciplines to make improvements. A motivated,
self-starter is sought who can manage multiple tasks and priorities within

¢ Masters of Science level degree in optics, physics, or engineering, or

* Five (5) years’ experience in optical engineering with practical
experience in the alignment, testing, and optimization of telescope

Detailed expertise in the following areas: optical testing, opto-
mechanical alignment, observing techniques, surveying, data analysis
techniques and software, Unix and C programming, optical and
opto-mechanical design, optical coatings and coating performance
measurement, optics cleaning, and handling large optics.

Knowledge and experience with an optical design and analysis tool

The Observatory operates two of the largest, most scientifically productive
optical/infrared telescopes in the world. The twin 10-meter telescopes are
located at one of the premier sites for astronomy, set amidst several other
world class observatories at the 14,000 foot summit of Mauna Kea, on the
spectacular Big Island of Hawaii. The successful candidate will have the
opportunity to join a highly skilled, innovative and deeply committed team
of professionals who excel at enabling the most exciting and important

EEO Employer

Luxel Corporation #502

SPIE:

60 Saltspring Dr, PO Box 1879, Friday
Harbor, WA, 98250 United States

+1 360 378 4137; fax +1 360 378 4266
luxel@luxel.com; www.luxel.com

Luxel is the world’s leading producer of ultra-
thin freestanding filters used for soft x-rays
and extreme ultraviolet light. Luxel products,
including space flight filters, pressure windows,
and imaging sensor protectors, are assembled
in Class 5 cleanrooms. Filters are fabricated
from over 70 different materials, as thin as

30 nanometers. We offer extensive technical
support including: modeling, CAD design, and
measurement. Lead times can be as short as 1
week. Contact us at www.luxel.com. Contact:
Travis Ayers, President, travis.ayers@luxel.com;
Bruce Lairson, Chief Scientist, bruce.lairson@
luxel.com

LZOS, JSC #121
Bld. 1, Parkovaya Str, Lytkarino, Moscow
Region, 140080 Russian Federation

+7 495 552 32 95; fax +7 495 552 17 90
office@I|zos.ru; www.lzos.ru

Media Lario Technologies #110
Localita’ Pascolo, Bosisio Parini, LC, 23842
Italy

+39 31867 111; fax + 39 31876 595
info@media-lario.com
www.media-lario.com

MPB Communications

Inc. #503
SPIE::::

147 Hymus Blvd, Pointe-Claire, QC, H9R 1E9
Canada

+1 514 694 8751; fax +1 514 694 6869
info@mpbc.ca; www.mpb.ca

MT Mechatronics GmbH #306

Weberstrasse 21, Mainz, 55130 Germany
+49 6131 2777267; fax +49 61312777 205
www.mt-mechatronics.de

National Instruments #100
11500 N Mopac Expy, Scientific Research and
Big Physics Segment, Austin, TX, 78759-
3504 United States

+1 512 683 6218

info@ni.com; www.ni.com

Since 1976, National Instruments (www.ni.com)
has equipped engineers and scientists with
tools that accelerate productivity, innovation
and discovery. Global leaders in nearly every
industry rely on NI products to help them work
better, smarter, and faster to achieve their
goals from design to production. NI’s graphical
system design approach to engineering
provides an integrated software and hardware
platform that speeds the development of any
system needing measurement and control.
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New England Optical
Systems, Inc.
SPIE::::

237 Cedar Hill St, Marlborough, MA, 01752-
3004 United States

+1 508 460 0019; fax +1 508 460 0098
WWW.Neos-inc.com

Featured Product: NEOS is an engineering
and manufacturing company of
cryogenically cooled infrared optical
assemblies

New England Optical Systems (NEQS) is an
engineering and manufacturing company
specializing in infrared lens assemblies. They
have particular expertise in optical systems
exposed to cryogenic temperatures. Optical
analysis performed using Zemax, and opto-
mechanical design is done using Solidworks.
NEOS has worked with many of the astronomy
institutions to perform design studies and
provide hardware. They were recently awarded
Architect Status on the Sloan Digital Sky Survey
11l (SDCC-II). Contact: Peter Kornik, Director of
Business Development, pkornik@neos-inc.com

#318

New Scale Technologies #323
121 Victor Heights Pkwy, Victor, NY, 14564-
8938 United States

+1 585 924 4450; fax +1 585 924 4468
www.newscaletech.com

Featured Product: COBRA theta-phi fiber
positioner for astronomical telescopes:
piezo SCARA robot is only 7.7 mm dia.

New Scale Technologies develops small,
precise and smart motion systems for critical
adjustments of optics. We create compact
all-in-one micro motion systems for both
rotary and linear movement, applying our deep
expertise in piezoelectric motors, position
sensing, drive electronics, digital motion control
and micro-mechatronic design. No external
control board is necessary. You supply simple
serial commands using a standard 12C or SPI
interface. Contact: David Henderson, CEQ/CTO,
NSTsales@newscaletech.com; Heidi Quinlivan,
Sales, NSTsales@newscaletech.com

+1 360 676 3290 - #AstronomicalTelescopes -

EXHIBITOR DIRECTORY

NOVA #115
PO Box 9513, NOVA/JH Oort Bldg, Leiden,
2300 RA Netherlands

+3171527 5835

nova@strw.leidenuniv.nl; nova-astronomy.nl
Featured Product: The instrumentation
program of NOVA focuses on the European

Extremely Large Telescope, ALMA and CTA.

NOVA, the Netherlands Research School for
Astronomy, is a federation of universities

in the Netherlands focused on astronomy
(universities of Amsterdam, Leiden, Groningen
and Nijmegen). NOVA’s mission is to conduct
scientific research at the highest international
level and to train the next generation of
astronomers. Advances in astronomical
research are enabled by development of state-
of-the-art scientific instrumentation for the
world’s largest telescopes. Contact: Ramon
Navarro, Manager, navarro@astron.nl

Niivii Caméras Inc. #205
5155 Ave Decelles, Pavillon JA Bombardier,
Montréal, QC, H2T 3B1 Canada

+1 514 733 8666; fax +1 514 394 9452
info@nuvucameras.com
www.nuvucameras.com

Featured Product: LN2 and TEC EMCCD
cameras with the lowest background noise
for improved single photon imaging.

NUvU Caméras’ patented technology offers the
highest signal-to-noise ratios EMCCD cameras
(total background noise less than 0.001e/
pixel/sec and EM gain up to 5000), best image
quality (Charge Transfer Efficiency\>0.999993)
and the highest pixel readout rates (up to
20MHz for all standard scientific grade 1 EMCCD
detectors) for the most demanding low light
imaging applications. Increase your system’s
performances for more reliable data with

lesser exposure times, hence faster progress.
Contact: Felicien Legrand, Application Scientist,
flegrand@nuvucameras.com; Gabrielle Cretot-
Richert, Marketing Expert, gcretotrichert@
nuvucameras.com

Observatory Sciences
Ltd. #421

William James House, Cowley Road,
Cambridge, CB4 OWX United Kingdom
+44 1223 508257; fax +44 1223 508258
contact@observatorysciences.co.uk
www.observatorysciences.co.uk

Observatory Sciences is a leading developer
and supplier of software for the control of ‘big
science’ systems and instruments, including
large telescopes and synchrotrons. We have

a reputation for completing complex projects
on time and to budget. Meeting the needs of
scientific, research and technical clients across
the globe, Observatory Sciences is behind
some of the world’s high-profile astronomy and

physics projects. Contact: Philip Taylor, Director,

pbt@observatorysciences.co.uk; Chris Mayer,
Director, cim@observatorysciences.co.uk

Floor Plan Sponsor

Officina Stellare SRL #124
Via Marco Corner, 2, Thiene (VI), 36016 ltaly
+39 04451922219; fax +39 04451922009
info@officinastellare.com
www.officinastellare.com

Featured Product: Astronomical
Telescopes, SSA products, Fast IR Reflector,
Direct Energy, Custom Optical Systems.

Officina Stellare is specialized in the design
and manufacturing of instrumentation for
professional applications: astronomical
observatories, airborne astronomical research,
SSA, Aerospace and Defence, Astroimaging,
CCD imaging cameras. Headquarters are

in Thiene (Italy) whit R&D, manufacturing,
assembly and quality control. The Optical
Design and Manufacturing Unit is based

in Occhiobello (Italy) whit the design/
manufacturing of optics up to 80cm. Customers
include Cerro Tololo, Mit, Nasa. Contact:

Gino Bucciol, Sales Manager, gino.bucciol@
officinastellare.com

Ohara Corporation #400

SPIE:

50 Columbia Rd, Branchburg, NJ, 08876
United States

+1908 218 0100; fax +1 908 218 1685
sales@oharacorp.com; www.oharacorp.com

Manufacturer of precision optical glasses
available as strip/slab, cut/molded blanks, high
homogeneity blanks, fine gobs and polished ball
lenses, near UV transmitting i-Line glasses, glass
ceramic substrates, CaF2, UV & IR materials,
Quartz, Fused Silica (standard and excimer
grade). Ohara ClearCeram-Z ultralow expansion
glass with excellent CTE uniformity. Supplier

of double side polished substrates (excellent
flatness/low surface roughness). Contact: Brion
Hoffman, President, brionhoffman@oharacorp.
com; Chris Ghio, Director of Sales, chrisghio@
oharacorp.com

OPTOCRAFT GmbH #116
Am Weichselgarten 7, Erlangen, 91058
Germany

+149 913169 15 00; fax +149 913169151
marketing@optocraft.com
www.optocraft.de
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Photonic Cleaning
Technologies

SPIES

1895 Short Ln, Bldg 1, Platteville, WI, 53818
United States

+1608 467 5396; fax +1 608 467 5397
sales@photoniccleaning.com
www.photoniccleaning.com

Featured Product: First Contact Polymers™.
Only no-residue strip coat available to
clean & protect sensitive surfaces

Manufacturer of First Contact Polymers™. THE
Cleaning and Protection System. Apply liquid
polymer and peel the dried film leaving the
surface nearly atomically clean. Independent
XPS/ESCA and Laser Damage Threshold
testing shows no residue to the molecular level!
Safe with high power laser optics. Remove
Dust & Fingerprints. Reduce waste: non-

toxic inert polymers. Clean Nanostructures,
Gratings & Phase Masks! Protect and clean
microscope objectives & CCD Sensors. Safe.
Low Adhesion. No residue. Contact: David
Giesen, Technical Sales and Manufacturing
Manager, davidg@photoniccleaning.com; James
Hamilton, Chairman and CEO, hamiltonj@
photoniccleaning.com

#500

Promotional Partner

Photonics Media #1L
SPIE:

100 W St, 2nd FI, Pittsfield, MA, 01202-4949
United States

+1 413 499 0514; fax +1 413 442 3180
info@photonics.com; www.photonics.com

Featured Product: Photonics Media - The
Pulse of the Industry - latest industry news
in print and online.

Photonics Media - The Pulse of the Industry

- latest industry news in print and online.

Stop by the Photonics Media table and pick

up a free copy of our latest publications.
Subscription forms also available to begin your
free subscription to the photonics industry’s
leading publications. Contact: More Info, info@
photonics.com

Phytron Inc. #209
600 Blair Park Rd Ste 220, Williston, VT,
05495 United States

+1802 872 1600; fax +1 802 872 0311
info@phytron.com; www.phytron.com

Featured Product: Stepper Motors and
Controls

Established in 1947, Phytron is a leading
manufacturer of stepper motors and controls.
Phytron offers stepper motors for use in
extreme environments such as Vacuum (10-11
Torr), Radiation (10”8 Rad), Cryogenic (4.2K)
and Space. Unparalleled quality, innovation, full
in-house testing and qualification and flexibility
in custom design combined with motors as
small as 19 mm in diameter are just some of the
reasons that have put Phytron in the forefront
of stepper motor technology.

Pl #300
SPIE::

16 Albert St, Auburn, MA, 01501-1304 United
States

+1 508 832 3456; fax +1 508 832 0506
info@pi-usa.us; www.pi-usa.us

Pl designs & manufactures hexapods for
astronomical telescopes and the fastest

& highest precision piezo-driven steering
platforms for secondary mirror stabilization
& beam steering. Active Pl-mirrors to 12”

dia. are used in all leading telescopes along
with high-load Hexapod parallel-kinematics
alignment systems. New: High-force sub-nm-
precision piezo ceramic linearmotors. Long-
travel precision linear actuators (273 channel
system delivered to SALT). Ultrareliable ceramic
insulated piezo stacks. Contact: Sales Dept,
info@pi-usa.us

Polymicro Technologies, A
Subsidiary of Molex #406
SPIES:

18019 N 25th Ave, Phoenix, AZ, 85023-1200
United States

+1 602 375 4100; fax + 602 375 4110

polymicrosales@molex.com
www.polymicro.com

Featured Product: FBP series of optical
fibers used for focal refraction degradation
(FRD).

Polymicro Technologies, an FDA registered
leading manufacturer of value added optical
fiber as well as fused silica capillary tubing,
fiber assembilies, fiber bundles and more. We
are a vertically integrated facility that secures
all steps in the process; from raw material
manufacturing to packaging and sterilization.
Polymicro offers optical fibers that work with
wavelengths ranging from UV - IR and custom
applications. Tell us how we can help with your
project. Your resource in optical fiber. Contact:
Teodor Tichindelean, Global Fiber Product
Manager; Kevin O’Connor, Director of Sales and
Marketing.

General Refreshment Sponsor

Printech Circuit Laboratories

Ltd. #126
31-35 Haltwhistle Rd, S Woodham Ferrers,
Chelmsford Essex, CM3 5ZA United Kingdom
+441245 323244

space@rfpcbs.com; www.rfpcbs.com
Featured Product: Bump Plated Flexible
Circuits

Printech manufacture the widest range of

PCB products. These include RF & Microwave
circuits, Flexible PCB’s, Curved and Formed
Antenna’s, Moulded Circuits. Contact: Nick
Potts, Managing Director, nick.potts@rfpcbs.
com; Oana Lovin, International Business
Development, oana.lovin@rfpcbs.com

Rayleigh Optical

Corporation #309
3730 Commerce Dr Ste 1117, Baltimore, MD,
21227-1638 United States

+1 410 247 6666

info@rayleighoptical.com
www.rayleighoptical.com

redlogix GmbH #427
Talhofstr 32a, Gilching, 82205 Germany

+49 810577 77 9 0; fax +49 810577 77 9 20
info@redlogix.de; www.redlogix.de

Featured Product: Generic camera,
instrument and telescope controller

Redlogix provides software and system
engineering services for astronomical
observatories. This includes development of
instrument and telescope control software, data
reduction software, graphical user interfaces or
simulations, as well as system engineering for
embedded and realtime control systems. Our
generic instrument controller product provides
a compact, reliable and integrated platform for
instrument or telescope control applications.
Contact: Norbert Fiebig, Managing Director,
fiebig@redlogix.de

General Refreshment Sponsor

Richardson Gratings #518
705 Saint Paul Street, Rochester, NY, 14605-
1730 United States

+1 585 248 4100; fax +1 585 248 4111
gratings@newport.com
www.gratinglab.com

Featured Product: Holographic & ruled
gratings for astronomical instrumentation:
including grisms, echelles & mosaics

Founded in 1947, Richardson Gratings designs
and manufactures standard and custom
diffraction gratings for use in analytical
instrumentation, lasers and tunable light
sources, fiber-optic telecommunications
networks and photolithographic systems,

as well as for researchers, astronomers and
educators. Contact: Sarah Shepard, Scientific
Sales Engineer, sarah.shepard@newport.com;
Christopher Palmer, Senior Director & General
Manager, chris.palmer@newport.com

Sagem REOSC #1M

Ave de la Tour Maury, Saint Pierre Du Perray,
91280 France

+3316989 72 00; fax +33169 89 76 50
reosc@sagem.com; WWWw.reosc.com

Founded by Henri Chrétien and Charles Fabry,
Reosc has developed its activity in optics for
earth-based astronomy based on know-how
unique the world over. Ranging from research
and design to production and integration,
Reosc currently offers a complete range of
high-performance optics and high-precision
opto-mechanical equipment. Contact: Slimane
DJIDEL, Sales Manager, slimane.djidel@reosc.
com
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SCHOTT North America
SPIES:

400 York Ave, Duryea, PA, 18642 United
States

david.schimmel@us.schott.com
www.us.schott.com

Featured Product: ZERODUR®, High
Homogenous Optical Glass, Optical Filters

SCHOTT Advanced Optics, with its deep
technological expertise, is a valuable partner
for its customers in developing products and
customized solutions for applications in optics,
lithography, astronomy, opto-electronics,
architecture, life sciences, and research. With
a product portfolio of more than 120 optical
glasses, special materials and components, we
master the value chain: from customized glass
development to high-precision optical product
finishing and metrology. Contact: info.optics@
us.schott.com

#322

SENER Ingeneria y Sistemas,
S.A. #101

Creu Casas i Sicart 86-88, Electronics and
Astronomy Section, Cerdanyola del Vallés,
08290 Spain

+34 932 283 300; fax +34 932 283 316
info@sener.es; www.sener.es

Featured Product: Custom-made solutions
for precision positioning & pointing
systems

The engineering company supplies custom-
made solutions for precision positioning and
pointing systems for optical and electro-optical
instruments and equipment in the astronomy
field. The company’s activities range from
conceptual studies to the production of high
performance systems and instrumentation for
terrestrial astronomical facilities and space
missions. The main services and products

are focused on positioning systems for
telescope mirrors and mechatronics for optical
instruments. Contact: Joan Manel Casalta,
Product Manager, joanmanel.casalta@sener.es

Sigmadyne #408

SPIES:

803 West Ave Ste 311, Rochester, NY, 14611-
2447 United States

+1 585 235 6892; fax +1 585 235 6931
www.sigmadyne.com

Featured Product: SigFit is a software
product enabling engineers to link
mechanical analysis with optical analysis.

Sigmadyne is an engineering consulting firm
specializing in optomechanical analysis services
and software. Our specialty is integrating
mechanical predictions with optical predictions
for photonic applications in a wide array of
industries. Contact: Gregory Michels, Vice
President,

+1 360 676 3290 - #AstronomicalTelescopes -

EXHIBITOR DIRECTORY

SKA Organisation #523

Lower Withington, Jodrell Bank Observatory,
Macclesfield, SK11 9DL United Kingdom

+44 161306 9613
enquiries@skatelescope.org
www.skatelescope.org

Featured Product: Presentation of the
Square Kilometre Array (SKA), to be the
world’s largest radio telescope

The Office for the SKA Organisation (SKAO)

is responsible for coordinating the global
activities of the SKA project. This includes
engineering, science, site evaluation, operations
and public outreach. The Square Kilometre
Array (SKA) project is an international effort

to build the world’s largest radio telescope,
with a square kilometre (one million square
metres) of collecting area, to be co-hosted in
Africa and Australia, with a start of construction
in 2018 and early science in 2020. Contact:
William Garnier, Communications and Outreach
Manager, w.garnier@skatelescope.org; Mathieu
Isidro, Deputy Communication and Outreach
Manager, m.isidro@skatelescope.org

Software Bisque, Inc. #124
862 Brickyard Cir, Golden, CO, 80403-8058
United States

+1 303 278 4478; fax +1 303 278 0045
frontdesk@bisque.com; www.bisque.com

Solmirus Corporation #104
3532 Spruce Rd, Woodland Park, CO, 80863-
9521 United States

+1719 964 3838

www.solmirus.com

Wi-Fi Sponsor
Spectral Instruments
SPIE::

420 N Bonita Ave, Tucson, AZ, 85745 United
States

+1520 884 8821; fax +1 520 884 8803
www.specinst.com

Spectral Instruments specializes in the
development and manufacture of cooled CCD
cameras for demanding low-light applications.
We provide the finest low noise \<3e-, high
sensitivity, -110C cooling, 16-bit CCD cameras
that current technology can offer. Optical inputs
can include windows with custom coatings
through fiber optic tapers or faceplates.
Readout options are designed to be flexible
and customized to the application. Custom
CCD designs and OEM camera production

are available. Contact: Kevin Toerne, Systems
Specialist, ktoerne@specinst.com

#314

SRON

Sorbonnelaan 2, Utrecht, 3584 CA
Netherlands

+3150 3634074; fax +3150 3634033
www.sron.nl/

#115

Sunpower #320
2005 E. State Street, Athens, OH, 45701
United States

+1740 594 2221; fax +1 740 593 7531
info@sunpowerinc.com
WWww.sunpowerinc.com

Featured Product: The CryoTel GT
cryocooler with ACS technology.

Sunpower’s CryoTel® cryocoolers are the result
of over thirty years of technical leadership,
innovation, and evolution in free-piston Stirling
technology. Our cryocoolers are cost effective,
exceptionally quiet, low in vibration, and
extremely efficient. Stop by our booth and look
at our two new products; the CryoTel Cube and
our Active Cancellation System, for applications
that require extremely low vibration. Contact:
Jimmy Wade, Sales Manager, jimmy.wade@
ametek.com

Symetrie #524
10 allee Charles Babbage, Nimes Cedex 1,
30035 France

+334 66 29 43 88; fax +334 66 29 54 47
info@symetrie.fr; www.hexapod-system.com

Featured Product: SYMETRIE specialized
in hexapods, 6DOF precision positioning
systems mostly used for alignment.

The hexapod kinematics enable extremely
precise motion with high resolution and
stiffness. SYMETRIE has more than 10-year
experience in providing complete ready-to-use
systems with ergonomic control software. Our
hexapods are particularly adequate to position
mirrors or subreflectors on ground-based
telescopes and during mounting and testing
phases of space telescopes. Experience: ARIES,
OAJ and Pan-STARRS-2 telescopes, JWST, Gaia
and BepiColombo satellites. Contact: Anne
DUGET, Sales manager, contact@symetrie.fr

Technology of Sense b.v. #115
Capitool 26, Enschede, 7521PL Netherlands
+3153737 0292
info@technologyofsense.com
www.technologyofsense.com/
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EXHIBITOR DIRECTORY

Teledyne Imaging

Sensors #501
1049 Camino Dos Rios, Thousand Oaks, CA,
91360 United States

+1 805 373 4545; fax +1 805 373 4775
www.teledyne-si.com

Featured Product: Imaging Sensors
Teledyne Imaging Sensors is a leading
manufacturer of high performance imaging
sensors that detect light in x-ray, ultraviolet,
visible and infrared wavelengths. Teledyne’s
sensors enable cutting edge research in
astronomy, Earth science and planetary
exploration, and are a critical technology for
national defense. Contact: Juli Hotchkiss, Senior
Manager - Communications, juli.hotchkiss@
teledyne.com

Thales SESO #203
305 rue Louis Armand Cs 30504, Pole
d’Activités d’Aix-en Provence Les Milles,
Aix-en-Provence Cedex 3, 13593 France
+334 4216 85 00; fax +33 4 4216 85 85
info.tseso@fr.thalesgroup.com
WWW.5€50.cOm

Promotional Partner

The Optronics Co., Ltd.

5-5 Shin Ogawamachi, Sanken Bldg,
Shinjuku-ku Tokyo, 162-0814 Japan

+813 3269 3550; fax +81 3 5229 7253
intl@optronics.co.jp; www.optronicsjp.com

#322

#526

Thorlabs
SPIE S
56 Sparta Ave, Newton, NJ, 07860-2402
United States

+1 973 300 3000; fax +1 973 300 3600
sales@thorlabs.com; www.thorlabs.com

Featured Product: Adaptive Optics Kit and
Software for Out-of-the-Box Wavefront
Measurement and Control

Thorlabs designs, develops, and manufactures
building blocks for the Photonics industry,
including optomechanics, motion control
electronics, nanopositioning stages, fiber and
optical components, laser diodes, tunable
lasers, and vibration isolation systems.
Headquartered in Newton, NJ, our portfolio
includes system-level solutions, including
complete OCT, multiphoton, confocal, and
adaptive optics systems.

Conference Bag Insert Sponsor

TMT Observatory #223
1111 S Arroyo Pkwy Ste 200, Pasadena, CA,
911051 United States

+1 636 3951602

inquiry@tmt.org; www.tmt.org

Featured Product: TMT - Astronomy’s
Next-Generation Observatory

A team of scientists, engineers, and project
specialists is planning and designing what

will become the most advanced and powerful
optical/near-infrared telescope on Earth. When
completed, the Thirty Meter Telescope (TMT)
will enable astronomers to study objects in our
own solar system, stars throughout our Milky
Way and neighboring galaxies, and forming
galaxies at the very edge of the observable
Universe, near the beginning of time. TMT will
begin construction in the summer of 2014.
Contact: Gordon Squires, Communications
Lead, squires@tmt.org; Magnolia Ycasas, Sr. HR
Specialist, magnolia@tmt.org

TNO #115
Stieltjesweg 1, Delft, 2628 CK Netherlands

+ 3188866 20 00; fax +3115 269 2111
Organisatie-lenT-SecretariaatHPE@tno.nl
www.tno.nl

TOPTICA Photonics, Inc. #503
SPIE::

1286 Blossom Dr, Victor, NY, 14564-1402
United States

+1 585 657 6663; fax +1877 277 9897
sales@toptica-usa.com; www.toptica.com

TOPTICA is the world leader in diode laser

and ultrafast technology for industrial and
scientific markets. We offer the widest range
of single mode tunable light in the 190 to
2900nm and 0.5-2.5THz spectral region with
various accessories to measure, characterize,
stabilize and analyze light. With our Passion for
Precision, TOPTICA delivers!

TTI #101

C/Albert Einstein 14, Parque Tecnologico de
Cantabria, Santander, 39011 Spain

+34 942 291212; fax +34 942 270139
comercial@ttinorte.es; www.ttinorte.es

Featured Product: Cryogenic Low Noise
Amplifiers, Cryostats, Geodetic VLBI
Receivers

TTI works in the technological forefronts of
radioastronomy, space, telecommunications
and science sectors. TTl develops equipment

to operate at cryogenic temperatures (down

to 4K): Cryogenic Low Noise Amplifiers based
on GaAs, InP HEMT or hybrid technologies,
extremely stable and highly reliable; Laboratory
type (reconfigurable) and specific type
(customised) Cryostats; and turnkey VLBI
Receivers (including design, manufacturing,
onsite installation and training). Contact: Miguel
Pefa, Commercial Manager, mpena@ttinorte.
es; Cristina Barquin, Business Development,
cbarquin@ttinorte.es

VDL-ETG Research #115
High Tech Campus 07, Eindhoven, 5656 AE
Netherlands

+31402748328; fax +31 402925050
info@vdlgroep.com; www.vdlgroep.com

Vertex Antennentechnik

GmbH #114
Baumstr 46-50, Duisburg, 47198 Germany
+49 2066 2096 0

info@vertexant.de; www.vertexant.de

Featured Product: Radio Telescopes,
Precision Ground Station Antennas

VERTEX ANTENNENTECHNIK (VA) builds
turn-key precision ground station antennas

/ radio telescopes with modern servo&drive
and control systems, complete ground stations
with all transmit/receive electronics including
M&C for nearly all frequency bands up to
terahertz in the fields of astronomy, satellite
communications, TT&C, remote sensing,
geodesy, deep space missions. VA is certified
according to ISO 9001, ISO 14000, BS OHSAS
18001. Contact: Klaus Duespohl, Director Sales/
Marketing, kduespohl@vertexant.de

Winlight System #414
135 rue Benjamin Franklin ZA St Martin,
Pertuis, 84120 France

+33490077860; fax +33 490777631
info@winlight-system.com
www.winlight-system.com

Zygo Corporation #319

SPIES:

Laurel Brook Road, Middlefield, CT, 06455-
1291 United States

+1 860 347 8506; fax +1 860 347 8372
inquire@zygo.com; Www.zygo.com

Zygo Corporation is a worldwide supplier of
optical metrology instruments, precision optics,
and electro-optical design and manufacturing
services, providing productivity and yield
improvement solutions for manufacturers

of precision components for a variety of
industries. Zygo Corporation provides a wide
range of inspection, surface analysis, precision
displacement measurement, and automated
solutions. Contact: David Melton, Director Sales
& Support, dmelton@zygo.com; Marc Tricard,
Director Optics Division, mtricard@zygo.com
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EXHIBITOR PRODUCT LISTING

ASTRONOMY

4D Technology Corporation

AdTech Ceramics

AMOS

ANU Advanced Instrumentation and
Technology Centre

Apogee Imaging Systems

Applied Surface Technologies

Asahi Spectra USA Inc.

ASTELCO Systems GmbH

Boston Micromachines Corp.

CEDRAT TECHNOLOGIES

CILAS

EIE Group s.r.l.

ESDI

Fibertech Optica

First Light Imaging

Hellma Materials GmbH

HORIBA Jobin Yvon

Integrated Detector Electronics AS

Iris AO, Inc.

Janssen Precision Engineering
Technology of Sens B.V.

KiwiStar Optics

Kogakugiken Corp.

LIDAX

Luxel Corporation

New Scale Technologies

NOVA

NUvi Caméras Inc.

Observatory Sciences Ltd.

Officina Stellare SRL

Photonic Cleaning Technologies

PI

redlogix GmbH

Richardson Gratings

Sagem REOSC

SCHOTT North America

SENER Ingeneria y Sistemas, S.A.

Sigmadyne

SKA Organisation

Sunpower

Symetrie

TMT Observatory

TTI

Vertex Antennentechnik GmbH

Zygo Corporation

BASIC RESEARCH,

SCIENCE

ANU Advanced Instrumentation and
Technology Centre

EIE Group s.r.l.

Integrated Detector Electronics AS

Kogakugiken Corp.

Luxel Corporation

NOVA

Symetrie

TMT Observatory
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BIOMEDICAL, MEDICAL
IMAGING, HEALTH CARE
Asahi Spectra USA Inc.

Boston Micromachines Corp.
CEDRAT TECHNOLOGIES

First Light Imaging

Iris AO, Inc.

New Scale Technologies

NGvu Caméras Inc.

Photonic Cleaning Technologies
PI

Richardson Gratings

SENER Ingeneria y Sistemas, S.A.
Sunpower

Zygo Corporation

CAMERAS AND IMAGING
SYSTEMS

4D Technology Corporation
AdTech Ceramics

Apogee Imaging Systems
ASTELCO Systems GmbH
CEDRAT TECHNOLOGIES

First Light Imaging

KiwiStar Optics

NOVA

NGvi Caméras Inc.

Officina Stellare SRL

Photonic Cleaning Technologies
redlogix GmbH

SENER Ingeneria y Sistemas, S.A.
Spectral Instruments

CHEMICAL AND
BIOLOGICAL ANALYSIS
Applied Surface Technologies
New Scale Technologies
Richardson Gratings

COMMUNICATIONS &
NETWORKING
TTI

COMPUTING SYSTEMS,
DATA PROCESSING
redlogix GmbH

COMPUTING, DATA
PROCESSING HARDWARE
redlogix GmbH

CONSULTING SERVICES
EIE Group s.r.l.

KiwiStar Optics

Observatory Sciences Ltd.
Sigmadyne

DEFENSE, SECURITY, LAW
ENFORCEMENT

AdTech Ceramics

Boston Micromachines Corp.
CEDRAT TECHNOLOGIES
CILAS

First Light Imaging

KiwiStar Optics

Kogakugiken Corp.

New Scale Technologies
Officina Stellare SRL

Photonic Cleaning Technologies
Pl

Symetrie

DETECTORS, SENSORS

AdTech Ceramics

ANU Advanced Instrumentation and
Technology Centre

CEDRAT TECHNOLOGIES

Energetig Technology, Inc.

NGvi Caméras Inc.

Photonic Cleaning Technologies

TMT Observatory

DISTRIBUTOR, RESELLER,
INTEGRATOR
TTI

EARTH SCIENCES,
ENVIRONMENTAL
MONITORING, CLIMATE
HORIBA Jobin Yvon

New Scale Technologies

NGvi Caméras Inc.

Officina Stellare SRL

SENER Ingeneria y Sistemas, S.A.

EDUCATION AND

TRAINING

ANU Advanced Instrumentation and
Technology Centre

Boston Micromachines Corp.

NGvi Caméras Inc.

Symetrie

TMT Observatory

ELECTRONIC
COMPONENTS

AdTech Ceramics

Integrated Detector Electronics AS
TTI

ELECTRONIC, DIGITAL
IMAGING

AdTech Ceramics

Luxel Corporation

SENER Ingeneria y Sistemas, S.A.

SPIE Astronomical Telescopes + Instrumentation 2014 - www.spie.org/as

FIBER OPTICS AND
ACCESSORIES
CeramOptec Ind. Inc.
Energetig Technology, Inc.
Fibertech Optica
Kogakugiken Corp.

New Scale Technologies

Pl

Polymicro Technologies, A Subsidiary
of Molex

INDUSTRIAL SENSING
AND MEASUREMENT
4D Technology Corporation
AdTech Ceramics

First Light Imaging
Kogakugiken Corp.

LIDAX

Richardson Gratings

Symetrie

INFORMATION
PROCESSING AND
COMPUTING

NGvi Caméras Inc.

LASER COMPONENTS
AND ACCESSORIES
Boston Micromachines Corp.
CILAS

Iris AO, Inc.

Kogakugiken Corp.

Photonic Cleaning Technologies

LASER INDUSTRY
Boston Micromachines Corp.
CILAS

First Light Imaging

Photonic Cleaning Technologies
Sigmadyne

LASERS AND SYSTEMS

ANU Advanced Instrumentation and
Technology Centre

CILAS

Energetiqg Technology, Inc.

LED, OLED, NON-LASER
LIGHT SOURCES
Energetig Technology, Inc.

LIGHTING AND
ILLUMINATION
Asahi Spectra USA Inc.

LITHOGRAPHIC

EQUIPMENT

CEDRAT TECHNOLOGIES

Janssen Precision Engineering
Technology of Sens BV.

Sagem REOSC

Zygo Corporation



MACHINE VISION,
FACTORY AUTOMATION
CEDRAT TECHNOLOGIES

MATERIALS
PROCESSING, LASERS IN
MANUFACTURING

Iris AQO, Inc.

MATERIALS, ABRASIVES,
CHEMICALS

AdTech Ceramics

Hellma Materials GmbH

Ohara Corporation

MICROSCOPES
Applied Surface Technologies
Boston Micromachines Corp.
Pl

Zygo Corporation

MICROTECHNOLOGY
Boston Micromachines Corp.
ESDI

Iris AO, Inc.

MISC CONSUMABLES AND
EQUIPMENT
Applied Surface Technologies

MOUNTS, TABLES,
VIBRATION ISOLATION
LIDAX

NANOTECHNOLOGY
PRODUCTS

CEDRAT TECHNOLOGIES
ESDI

Luxel Corporation

OPTICAL COATINGS, THIN
FILMS

Asahi Spectra USA Inc.

Boston Micromachines Corp.

CILAS

Kogakugiken Corp.

Luxel Corporation

Sagem REOSC

SCHOTT North America

OPTICAL COMPONENTS -
FILTERS, MIRRORS, OTHER
Asahi Spectra USA Inc.

ASTELCO Systems GmbH

CILAS

Hellma Materials GmbH

HORIBA Jobin Yvon

Iris AO, Inc.

Kogakugiken Corp.

Officina Stellare SRL

Ohara Corporation

Photonic Cleaning Technologies
Richardson Gratings

Sagem REOSC

SCHOTT North America

TMT Observatory

OPTICAL COMPONENTS -
LENSES

AMOS

Asahi Spectra USA Inc.

ASTELCO Systems GmbH

Ohara Corporation

Photonic Cleaning Technologies
Sagem REOSC

Zygo Corporation

OPTICAL DESIGN AND

ENGINEERING

ANU Advanced Instrumentation and
Technology Centre

CILAS

EIE Group s.r.l.

HORIBA Jobin Yvon

KiwiStar Optics

Kogakugiken Corp.

LIDAX

NOVA

Polymicro Technologies, A Subsidiary
of Molex

Sagem REOSC

SENER Ingeneria y Sistemas, S.A.

Sigmadyne

TMT Observatory

Zygo Corporation

OPTICAL FABRICATION
EQUIPMENT

Applied Surface Technologies
HORIBA Jobin Yvon

OPTICS MANUFACTURING
AdTech Ceramics

AMOS

ASTELCO Systems GmbH
CILAS

Energetiq Technology, Inc.
HORIBA Jobin Yvon
KiwiStar Optics

LIDAX

Luxel Corporation

NOVA

Officina Stellare SRL

PI

Sagem REOSC

Zygo Corporation

OPTOMECHANICAL

COMPONENTS, DEVICES

ANU Advanced Instrumentation and
Technology Centre

KiwiStar Optics

LIDAX

New Scale Technologies

NOVA

Pl

Sagem REOSC

SENER Ingeneria y Sistemas, S.A.

Symetrie

TMT Observatory

+1 360 676 3290 - #AstronomicalTelescopes -

EXHIBITOR PRODUCT LISTING

POSITIONING EQUIPMENT,

MOTION CONTROL AND

ACCESSORIES

Boston Micromachines Corp.

CEDRAT TECHNOLOGIES

Janssen Precision Engineering
Technology of Sens BV.

LIDAX

New Scale Technologies

Pl

redlogix GmbH

SENER Ingeneria y Sistemas, S.A.

Symetrie

Zygo Corporation

SEMICONDUCTOR
MANUFACTURING

AdTech Ceramics

Integrated Detector Electronics AS
Photonic Cleaning Technologies

Pl

Sigmadyne

SOFTWARE

4D Technology Corporation
ASTELCO Systems GmbH
EIE Group s.r.l.

ESDI

NGvi Caméras Inc.
Observatory Sciences Ltd.
redlogix GmbH
Sigmadyne

Symetrie

TMT Observatory

SOLAR & ALTERNATIVE
ENERGY

Asahi Spectra USA Inc.

EIE Group s.r.l.

Luxel Corporation

Sigmadyne

SOLAR AND ALTERNATIVE
ENERGY TECHNOLOGY

EIE Group s.r.l.

Luxel Corporation

Officina Stellare SRL

SPECTROSCOPY DEVICES

AND EQUIPMENT

ANU Advanced Instrumentation and
Technology Centre

Asahi Spectra USA Inc.

Fibertech Optica

HORIBA Jobin Yvon

Integrated Detector Electronics AS

KiwiStar Optics

Kogakugiken Corp.

LIDAX

NOVA

NGvi Caméras Inc.

SENER Ingeneria y Sistemas, S.A.

help@spie.org

STRUCTURAL AND
INFRASTRUCTURE
SENSING

EIE Group s.r.l.

SENER Ingeneria y Sistemas, S.A.

TEST AND MEASUREMENT,

METROLOGY

4D Technology Corporation

AMOS

ANU Advanced Instrumentation and
Technology Centre

ESDI

Fibertech Optica

HORIBA Jobin Yvon

KiwiStar Optics

LIDAX

NOVA

Ohara Corporation

Pl

Zygo Corporation

VACUUM, COOLING, GAS
HANDLING EQUIPMENT
AMOS

Luxel Corporation

NOVA

NGvi Caméras Inc.

Sunpower

TTI
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COURSES
FROM SPIE

SPIE STUDENT MEMBERS GET 50% OFF

COURSES—SEE DETAILS ONLINE

Take advantage of direct instruction from some of the
biggest names in research and industry—learn from
recognized experts

Make the most of your time—get training and access to professional development courses to stay competitive
and advance your career. Earn CEUSs to fulfill ongoing professional education requirements. See detailed
descriptions and register for courses onsite.

 RELEVANT TRAINING
- PROVEN INSTRUCTORS
- EDUCATION YOU NEED TO STAY COMPETITIVE IN TODAY’S JOB MARKET

WWwWWw.spie.org/education
. - |

MONEY-BACK GUARANTEE CONTINUING EDUCATION UNITS

We are confident that once you experience an SPIE course for yourself you will mmeEmmmm SOPIE has been approved as an authorized provider of CEUs by
look to us for your future education needs. However, if for any reason you are I’ACEI' IACET, The International Association for Continuing Education and
dissatisfied, we will gladly refund your money. We just ask that you tell us what you oEmraan  Training (Provider #1002091). In obtaining this approval, SPIE has
did not like; suggestions for improvement are always welcome. demonstrated that it complies with the ANSI/IACET Standards

which are widely recognized as standards of good practice.
SPIE reserves the right to cancel a course due to insufficient advance registration.

SUNDAY MONDAY TUESDAY WEDNESDAY THURSDAY FRIDAY
Courses Daily Schedule
REE SC1139 SC906 IET SC1120 Finite  SC1001 Systems
Systems Introduction to Element Analysis Engineering fo;:
Engineering and Visible and NIR of Optics (Doyle, Astronomy Projects
Large Telescope Spectrograph Genberg) 08:30 to (Schnetler) 08:30 to
Observatories Design and 17:30 17:30
(Lightsey/Arenberg)  Development for
08:30 to 17:30 Astronomy (Sheinis)

08:30 to 17:30

SC1078 Advanced
Composite
Materials for
Astronomical
Telescopes and
Optomechanical
Instruments
(Zweben) 08:30 to
17:30




Systems Engineering and Large Telescope
Observatories New

SC1139

Course Level: Introductory
CEU: 0.65 $525 Members | $635 Non-Members USD
Monday 8:30 to 17:30

Modern astronomical observatories are becoming larger and more complex
with many components working together to achieve the common goal of
gathering useful information for astro-scientists. Successful engineering of
these observatories is enabled by following a systems engineering viewpoint
of looking at the whole.

This viewpoint requires a multidisciplinary breadth and the ability to find a
balance among 1) the system user’s needs and desires, 2) the manager’s
funding and schedule constraints, and 3) the capabilities and ambitions of
the engineering specialists who develop and build the system. The system
engineer is sometimes described as the person on the program who should
know the partial derivative of every parameter of the system with respect
to every other parameter.

This course introduces the concepts and models that are used to evolve
a system from an abstract vision to the final validated and verified opera-
tional system. Examples are given that provide insight into the variety of
engineering disciplines and typical subsystems found in observatories for
optical astronomy observatories (X-ray through IR).

LEARNING OUTCOMES

This course will enable you to:

e explain the stages within a System Engineering Life Cycle Model

* create a context diagram for the system, identifying both internal and
external interfaces

e construct an iterative process for flowing from Science Mission
goals to system level functional and physical requirements down
to component level requirements within the constraints of the
development process

¢ demonstrate how to evaluate trades and analyses of alternatives

e conduct maturity, risk assessment and tracking analyses to identify
and manage technology development and risk mitigation activities

® explain the role of technical budgets for managing requirements and
the mathematics behind them

e determine the basics of probabilistic risk assessment

e provide examples of Technical Performance Metrics monitoring as a
tool in requirements management

¢ describe the use of integrated modeling as a tool for design
development and system verification

INTENDED AUDIENCE

Scientists, engineers, or managers who wish to learn more about system
engineering as applied to mission definition and engineering development
of large telescope astronomical observatories. The focus will be on space
based observatories, but with relevant overlap with ground based systems.
Undergraduate training in science or engineering is assumed.

INSTRUCTOR

Paul Lightsey has 40+ years’ experience in Physics, Mathematics, and
Engineering, much in the area of optical systems analysis and design. He
has worked on JWST since 1997 and is currently the Chief Engineer for the
James Webb Space Telescope program at Ball Aerospace & Technologies
Corp., and is in NASA/GSFC Mission Systems Engineering Optical Leads
team. He has contributed to all phases of development from new business
through design, fabrication, alignment, test, calibration, and on-orbit op-
erations while at Ball. Dr. Lightsey worked on several of the Hubble Space
Telescope (HST) instruments built by Ball and before that, the Relay Mirror
Experiment (RME) and the Retroreflector Assisted Imaging Laser Experiment
(RAILE). He is a Lecturer in the Whiting School of Engineering for Profession-
al Programs at Johns Hopkins University, teaching in the Master of Science
in Systems Engineering program. He received his BS with High Distinction
in Physics from Colorado State University in 1966, and his Ph.D. in Physics
from Cornell University in 1972. He has received the William H. Follett, Jr.
Award for Excellence in System Engineering at Ball, and the Distinguished
Public Service Medal from NASA for his work on HST and JWST.

+1 360 676 3290 - #AstronomicalTelescopes -

COURSES

Jonathan Arenberg is currently the Chief Engineer for the James Webb
Space Telescope at Northrop Grumman Aerospace Systems and has been
with the company since 1989. He started his career at Hughes Aircraft
Company. His work experience includes optical, space and laser systems.
Dr. Arenberg has worked on such astronomical programs as the Chandra
X-ray Observatory, James Webb Space Telescope and helped develop
the New Worlds Observer concept for the imaging of extra-solar planets.
He has worked on major high-energy and tactical laser systems, laser
component engineering and metrology issues. He is a member of the ISO
sub-committee charged with writing standards for laser and electro-optic
systems and components, SPIE, American Astronomical Society and AIAA.
Dr. Arenberg holds a BS in physics (1983) and an MS (1985) and PhD (1987)
in engineering, all from the University of California, Los Angeles. He is the
author of over 100 conference presentations and publications, and holds
1 European and 11 U.S. Patents in a wide variety of areas of technology.
Dr. Arenberg is a member of the SPIE Distinguished Speakers program.

Finite Element Analysis of Optics New

sC1120

Course Level: Intermediate
CEU: 0.65 $585 Members | $695 Non-Members USD
Wednesday 8:30 to 17:30

This course presents the use of finite element methods to model and predict
the behavior of optical elements and support structures including lenses,
mirrors, windows, and optical mounts in the presence of mechanical and
environmental loads. Students will learn general FEA modeling strategies
and guidelines specific to optical systems including how to develop low-fi-
delity models to quickly perform optomechanical design tradeoffs as well
as the creation of high-fidelity models to support detailed design.
Emphasized will be the application of FEA techniques to meet optical
system error budget allocations including mounting tolerances, alignment
errors, optical surface distortions, image stability, and wavefront error. In
addition, use of FEA to ensure structural integrity requirements including
yield, buckling, and fracture will be discussed.

LEARNING OUTCOMES

This course will enable you to:

e develop optical component and system level finite element models

¢ model conventional and lightweight mirrors including evaluating the
impact of optical coatings

¢ analyze optical mounts including kinematic, flexure, and optical bond
designs

® predict optical alignment errors due to mechanical, assembly, and
environmental loads

¢ perform optical surface error analyses using Zernike polynomials

¢ predict optical system image motion due to thermal and dynamic
environments

¢ evaluate the effects of temperature and stress on optical performance

INTENDED AUDIENCE

This course is intended for mechanical engineers interested in learning about
the application of finite element analysis in the mechanical design of optical
systems. An interest in optomechanical engineering and/or familiarity with
finite element software is recommended.

INSTRUCTOR

Keith Doyle has over 25-years experience in the field of optical engineering,
specializing in opto-mechanics and the multidisciplinary modeling of optical
systems. He is the co-author of the book titled Integrated Optomechanical
Analysis and has authored or co-authored over 30-publications in this field.
He is currently employed at MIT Lincoln Laboratory as a Group Leader in
the Engineering Analysis and Testing Group. Previously he served as Vice
President of Sigmadyne Inc. and as a Senior Systems Engineer at Optical
Research Associates. He received his Ph.D. in engineering mechanics with
a minor in optical sciences from the University of Arizona.

help@spie.org 31



COURSES

Victor Genberg has over 40-years experience in the application of finite
element methods to high-performance optical structures and is a recognized
expert in opto-mechanics. He is currently President of Sigmadyne, Inc. and
a Professor of Mechanical Engineering at the University of Rochestor where
he teaches courses in optomechanics, finite element analysis, and design
optimization. He is the co-author of the book titled Integrated Optomechan-
ical Analysis has over 40 publications in this field including two chapters
in the CRC Handbook of Optomechanical Engineering. Prior to founding
Sigmadyne, Dr. Genberg spent 28-years at Eastman Kodak serving as a
technical specialist for military and commercial optical systems.

COURSE PRICE INCLUDES the text Integrated Optomechanical Analysis,
2nd Edition (SPIE Press, 2012) by Keith Doyle, Victor Genberg, and Gregory
Michels.

Systems Engineering for Astronomy
Projects

SC1001

Course Level: Introductory
CEU: 0.65 $525 Members | $635 Non-Members USD
Thursday 8:30 to 17:30

This course provides an introduction to lean systems engineering for the
development of telescopes, facilities and instruments for astronomy. A
primary goal of this course is to illustrate how the rigor of the systems
engineering process can help us to build better astronomy products more
quickly and cheaply.

The course will be exercise-driven, using an example of an actual instru-
ment. During the course we will explore the various analysis methods that
can be used to ensure performance budgets are partitioned and allocated
correctly. This will be followed by working through an example to show the
interaction between allocations and performance estimations.

LEARNING OUTCOMES

This course will enable you to:

e describe the various roles of a project Systems Engineer and list the
activities for each of the following participants in a project: Project
manager, Project Scientist/Instrument Scientist, Systems Engineer and
Discipline Lead Engineers

e describe the typical life-cycle of an astronomy product

capture and write user requirements and derived the technical product

requirements

e perform a functional analysis

® prepare solutions to implement each functions

e allocate functions to physical items and then to partition these into
systems, sub-systems, modules and assemblies

e evaluate the overall system performance

INTENDED AUDIENCE

All project managers and systems engineers in astronomy who wish to learn
more about the application area. Engineers and Project/Instrument scientists
who wish to learn more about systems engineering and specifically how
to write good science requirements. Undergraduate training in engineering
or science is assumed.

INSTRUCTOR

Hermine Schnetler has been a Systems Engineer for more than 25 years,
initially working in the Defence industry on products such as inertial naviga-
tion systems for aircraft, helmet sighting systems and helicopter mounted
sighting systems. She has joined the United Kingdom Astronomy Technol-
ogy Centre (UK ATC) nine years ago and is the Head of Group: Systems
Engineering. She tailored and successfully introduced systems engineering
for astronomy and was also involved in a number of instrument studies.
She has a first degree in Electronics Engineering and an MSc in Systems
Engineering. Both of these were obtained from the University of Pretoria
in South Africa. She followed this with a PhD in Software Engineering from
Cranfield University, UK. Dr Schnetler is a member of the International
Council on Systems Engineering (INCOSE) and a member of the Institute
for Engineering Technology.

Advanced Composite Materials
for Astronomical Telescopes and
Optomechanical Instruments

sC1078

Course Level: Intermediate
CEU: 0.65 $525 Members | $635 Non-Members USD
Tuesday 8:30 to 17:30

Advanced composite materials have been used successfully in optome-
chanical systems since the 