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2003 (SPIE The International Society for
Optical Engineering) 48

> (Remote Sensing and Space Technology)

> (Astronomy)

> (Optical Systems Engineering)

> (Radiation Technologies)

> (Signal and Image Processing)

> (Organic Materials and Nanotechnol ogy)

(Remote and In-situ

Sensing)
> (Earth Observing Systems)
> (Polarization Science and Remote Sensing)
» Lidar (Lidar Remote Sensing for

Environmental Monitoring)

> (Ultraviolet Ground- and



Space-based Measurements, Models, and Effects)

> (Ocean Remote Sensing and Imaging)

> (Imaging Spectrometry)

> (Infrared Spaceborne Remote Sensing)

> (Ecosystems Dynamics,
Agricultural Remote Sensing and Modeling, and Site-Specific
Agriculture)

> (Optical Spectroscopic Techniques and
Instrumentation for Atmospheric and Space Research)
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MODIS (Moderate Resolution Imaging Spectroradiometer)
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36 250 1000 MODIS
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Zernike Polynomial

Raytheon

30

http://www.raytheon.com
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(Abrasive Water Jet)

Corning ULE

Corning
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Larry J. Sutton
Suttonlj @corning.com
North American Sales Manager, Speciaty Materials,

Corning Incorporated, http://www.corning.com

Hextek
CNC
(Fusion Bonding)
Hextek ( )
21120
Schott Borosilicate Zerodur

Michael Voevodsky,
mvoevodsky @hextek.com
Vice President, Business Devel opment

Hextek Corporation, http://www.hextek.com
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Instrumentation Marketing
Corporation (Photo-Sonics Mobile Optical
Tracking System)

30

CCD CMOS
CCD
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C. Newport

300mm Zerodur

Irvine Newport Newport

Mark Mailberger, Director of Operations, Newport Precision Optics
Patrick Frank, Sr. Engineer, Newport Precision Optics

Ronald C. Stearns, Sr. Staff Applications Engineering, International Sales
Chang H. Sun, Regional Sales Manager, International Sales

Zerodur
Newport
Newport Irvine 500
OEM
Newport 1999 Corning

(fillet) (chamfer)

3mm
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CNC

Newport

Typical Optical Components

* Lenses

= Pianha- -
Conve/Toncaye

— Bi-ConvexConcave -

- Achromatic Douablet -

= Beamsplitters

Cube

Plate
Polarizing
Mon-Polarizing

— Cylindrical Plano- « Windows
Convew'Concave — Wedped
= Asphenes — Parallel
= Mirrors * Filters
—=Flat - Meutral Density
— ConcavedConvex - Colored Glass
— Superpolished — Bandpass
= Prisms — Short and Long-
~ Right Angle Wave Pass
— Dispersing = Polarization Optics

Retrareflectors
- Penta

Newport 1999
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(MagnetoReological Finishing MRF) (

)
A20
CNC
Dielectric coating
Newport
Newport
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Common Optical Materials
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Newport

Fabrication Tolerances

Spherical Lenses

Focal Leagth Surface [rregularity Serface Quality
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Plano Surfaces Surface Flatmess Surface Quality |
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Newport
( XY Z )
Newport
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9. Tindey

10.
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Remote Sensing and Space Technology

Program on

Remote and In-situ Sensing

Program Chair: William L. Barnes, NASA Goddard Space Flight Ctr.

Sun-Wed 5151 - Earth Observing Systems VI11 (Barnes)

Sun-Tues 5158 - Polarization Science and Remote Sensing (Shaw, Tyo)

Sun-Mon 5154 - Lidar Remote Sensing for Environmental Monitoring 1V (Singh)

Mon-Wed 5156 - Ultraviolet Ground- and Space-based Measurements, Models, and

Effects 111 (Slusser, Herman, Gao)

Tues-Wed 5155 - Ocean Remote Sensing and Imaging 1l (Frouin, Gilbert, Pan)

Wed-Thurs 5159 - Imaqing Spectrometry IX (Shen, Lewis)

Wed-Fri 5152 - Infrared Spaceborne Remote Sensing Xl (Strojnik)

Thurs 5153 - Ecosystems Dynamics, Agricultural Remote Sensing and Modeling,

and Site-Specific Agriculture (Shaw, Gao)

Thurs-Fri 5157 - Optical Spectroscopic Technigues and Instrumentation for

Atmospheric and Space Research V (Larar, Shaw)

Program on

Atmospheric and Space Optical Systems

Program Chair: Jennifer C. Ricklin, Army Research Lab.

Mon-Wed 5160 - Free-Space Laser Communication and Active Laser lllumination 111

(Voelz, Ricklin)

Wed-Fri 5161 - Quantum Communications and Quantum Imaaqing (Meyers, Shih)

Wed-Thurs 5162 - Advanced Wavefront Control: Methods, Devices, and Applications

(Gonglewski, Vorontsov, Gruneisen)
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http://spie.org/Conferences/Programs/03/am/conferences/index.cfm?fuseaction=5151
http://spie.org/Conferences/Programs/03/am/conferences/index.cfm?fuseaction=5158
http://spie.org/Conferences/Programs/03/am/conferences/index.cfm?fuseaction=5154
http://spie.org/Conferences/Programs/03/am/conferences/index.cfm?fuseaction=5156
http://spie.org/Conferences/Programs/03/am/conferences/index.cfm?fuseaction=5156
http://spie.org/Conferences/Programs/03/am/conferences/index.cfm?fuseaction=5155
http://spie.org/Conferences/Programs/03/am/conferences/index.cfm?fuseaction=5159
http://spie.org/Conferences/Programs/03/am/conferences/index.cfm?fuseaction=5152
http://spie.org/Conferences/Programs/03/am/conferences/index.cfm?fuseaction=5153
http://spie.org/Conferences/Programs/03/am/conferences/index.cfm?fuseaction=5153
http://spie.org/Conferences/Programs/03/am/conferences/index.cfm?fuseaction=5157
http://spie.org/Conferences/Programs/03/am/conferences/index.cfm?fuseaction=5157
http://spie.org/Conferences/Programs/03/am/conferences/index.cfm?fuseaction=5160
http://spie.org/Conferences/Programs/03/am/conferences/index.cfm?fuseaction=5161
http://spie.org/Conferences/Programs/03/am/conferences/index.cfm?fuseaction=5162

Astronomy

Program on

Astronomical Optics and _Instrumentation

Program Chair: Oswald H. W. Siegmund, Univ. of California/Berkeley

Sun-Mon 5169 - Astronomical Adaptive Optics Systems and Applications (Tyson,

Lloyd-Hart)

Sun-Tues 5165 - X-Ray and Gamma-Ray Instrumentation for Astronomy XlI11 (Flanagan,

Siegmund)

Tues-Wed 5167 - Focal Plane Arrays for Space Telescopes (Grycewicz, McCreight)

Tues-Thurs 5168 - Optics for EUV, X-Ray, and Gamma-Ray Astronomy (Citterio, O'Dell)

Thurs-Fri 5171 - Telescopes and Instrumentation for Solar Astrophysics (Fineschi,

Gummin)

Optical Systems Engineering

Program on

Optical and Optomechanical Desian

Program Chair: José M. Sasian, Optical Sciences Ctr./Univ. of Arizona

Sun 5173 - Current Developments in Lens Design and Optical Engineering 1V

(Mouroulis, Smith, Johnson)
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http://spie.org/Conferences/Programs/03/am/conferences/index.cfm?fuseaction=5169
http://spie.org/Conferences/Programs/03/am/conferences/index.cfm?fuseaction=5166
http://spie.org/Conferences/Programs/03/am/conferences/index.cfm?fuseaction=5166
http://spie.org/Conferences/Programs/03/am/conferences/index.cfm?fuseaction=5165
http://spie.org/Conferences/Programs/03/am/conferences/index.cfm?fuseaction=5163
http://spie.org/Conferences/Programs/03/am/conferences/index.cfm?fuseaction=5167
http://spie.org/Conferences/Programs/03/am/conferences/index.cfm?fuseaction=5170
http://spie.org/Conferences/Programs/03/am/conferences/index.cfm?fuseaction=5168
http://spie.org/Conferences/Programs/03/am/conferences/index.cfm?fuseaction=5172
http://spie.org/Conferences/Programs/03/am/conferences/index.cfm?fuseaction=5171
http://spie.org/Conferences/Programs/03/am/conferences/index.cfm?fuseaction=5164
http://spie.org/Conferences/Programs/03/am/conferences/index.cfm?fuseaction=5173
http://spie.org/Conferences/Programs/03/am/conferences/index.cfm?fuseaction=5174

Mon-Tues AM100 - Tribute to Emil Wolf: Engineering Legacy of Physical Optics (Jannson)

Thurs-Fri 5176 - Optomechanics 2003 (Hatheway)

Program on

Optical Components and Systems Engineerin

Program Chair: H. Philip Stahl, NASA Marshall Space Flight Ctr.

Sun-Tues 5180 - Optical Manufacturing and Testing V (Stahl)

Wed-Thurs 5178 - Optical Modeling and Performance Predictions (Kahan)

Program on

Wave Optical Engineering

Program Chair: Frank Wyrowski, Friedrich-Schiller-Univ. Jena (Germany)

Sun-Mon 5182 - Wave-Optical Systems Engineering 11 (Wyrowski)

Tues-Wed 5184 - Physics, Theory, and Applications of Periodic Structures in Optics 11

(Lalanne)

Program on

IHlumination Engineering

Program Chair: lan T. Ferguson, Georgia Institute of Technology

5185 - Nonimaging Optics: Maximum Efficiency Light Transfer V11 (Winston)

Tues-Thurs 5187 - Third International Conference on Solid State Lighting (Ferguson,

Narendran, DenBaars, Carrano)
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http://spie.org/Conferences/Programs/03/am/conferences/index.cfm?fuseaction=AM100
http://spie.org/Conferences/Programs/03/am/conferences/index.cfm?fuseaction=5175
http://spie.org/Conferences/Programs/03/am/conferences/index.cfm?fuseaction=5176
http://spie.org/Conferences/Programs/03/am/conferences/index.cfm?fuseaction=5180
http://spie.org/Conferences/Programs/03/am/conferences/index.cfm?fuseaction=5179
http://spie.org/Conferences/Programs/03/am/conferences/index.cfm?fuseaction=5178
http://spie.org/Conferences/Programs/03/am/conferences/index.cfm?fuseaction=5177
http://spie.org/Conferences/Programs/03/am/conferences/index.cfm?fuseaction=5182
http://spie.org/Conferences/Programs/03/am/conferences/index.cfm?fuseaction=5183
http://spie.org/Conferences/Programs/03/am/conferences/index.cfm?fuseaction=5183
http://spie.org/Conferences/Programs/03/am/conferences/index.cfm?fuseaction=5184
http://spie.org/Conferences/Programs/03/am/conferences/index.cfm?fuseaction=5181
http://spie.org/Conferences/Programs/03/am/conferences/index.cfm?fuseaction=5181
http://spie.org/Conferences/Programs/03/am/conferences/index.cfm?fuseaction=5185
http://spie.org/Conferences/Programs/03/am/conferences/index.cfm?fuseaction=5186
http://spie.org/Conferences/Programs/03/am/conferences/index.cfm?fuseaction=5187

Program on

Advanced Metrology

Program Chair: Katherine Creath, Optineering

Sun-Tues

Sun-Mon

Mon-Wed

Tues-Wed

Wed

5188 - Advanced Characterization Techniques for Optics, Semiconductors,

and Nanotechnologies (Duparré, Singh)

5191 - Optical Diagnostics for Fluids, Solids, and Combustion 11 (Farrell, Chiang,

Mercer, Shen)

5190 - Recent Developments in Traceable Dimensional Measurements 11

(Decker, Brown)

5189 - Surface Scattering and Diffraction 111 (Gu, Maradudin)

5192 - Optical Diagnostic Methods for Inorganic Materials 111 (Hanssen)

Radiation Technoloqgies

Program on

X-Ray Systems and Technologies

Program Chair: Ali M. Khounsary, Argonne National Lab.

Mon-Wed

Mon-Tues

Tues

Wed-Thurs

Wed

Thurs-Fri

5196 - Laser-Generated and Other Laboratory X-Ray and EUV Sources,

Optics, and Applications (Kyrala, Gauthier, MacDonald, Khounsary)

5194A - Optics for Fourth Generation X-Ray Sources (Tatchyn)

5195 - Crystals, Multilayers, and Other Synchrotron Optics (Ishikawa,

Macrander, Wood)

5197 - Soft X-Ray Lasers and Applications V (Fill)

5194B - Ultrafast X-Ray Detectors and Applications (Chang, Kieffer, Hastings)

5193 - Advances in Mirror Technology for X-Ray, EUV Lithography, Laser, and

Other Applications (Khounsary, Dinger, Ota)

Program on

Hard X-Ray, Gamma-Ray., and Particles
Program Chair: F. Patrick Doty, Sandia National Labs.
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http://spie.org/Conferences/Programs/03/am/conferences/index.cfm?fuseaction=5188
http://spie.org/Conferences/Programs/03/am/conferences/index.cfm?fuseaction=5188
http://spie.org/Conferences/Programs/03/am/conferences/index.cfm?fuseaction=5191
http://spie.org/Conferences/Programs/03/am/conferences/index.cfm?fuseaction=5190
http://spie.org/Conferences/Programs/03/am/conferences/index.cfm?fuseaction=5189
http://spie.org/Conferences/Programs/03/am/conferences/index.cfm?fuseaction=5192
http://spie.org/Conferences/Programs/03/am/conferences/index.cfm?fuseaction=5196
http://spie.org/Conferences/Programs/03/am/conferences/index.cfm?fuseaction=5196
http://spie.org/Conferences/Programs/03/am/conferences/index.cfm?fuseaction=5194A
http://spie.org/Conferences/Programs/03/am/conferences/index.cfm?fuseaction=5195
http://spie.org/Conferences/Programs/03/am/conferences/index.cfm?fuseaction=5197
http://spie.org/Conferences/Programs/03/am/conferences/index.cfm?fuseaction=5194B
http://spie.org/Conferences/Programs/03/am/conferences/index.cfm?fuseaction=5193
http://spie.org/Conferences/Programs/03/am/conferences/index.cfm?fuseaction=5193

5199B - Medical Applications of Penetrating Radiation 111 (Barber, Roehrig)

Thurs-Fri 5199A - Penetrating Radiation Systems and Applications V (Doty)

Signal and Image Processing

Program on

Algorithms, Architectures, and Devices

Program Chair: Bahram Javidi, Univ. of Connecticut

Sun-Mon 5206 - Photorefractive Fiber and Crystal Devices: Materials, Optical

Properties, and Applications IX (Yu, Guo, Yin)

Tues-Wed 5200 - Applications and Science of Neural Networks, Fuzzy Systems. and

Evolutionary Computation VI (Bosacchi, Fogel, Bezdek)

Tues-Thurs 5204 - Signal and Data Processing of Small Targets 2003 (Drummond)

Wed-Thurs 5201 - Photonic Devices and Algorithms for Computing V (Iftekharuddin,

Awwal)

Program on

Mathematical Methods

Program Chairs: Gerhard X. Ritter, Univ. of Florida; Mark S. Schmalz, Univ. of Florida

Mon-Fri 5207 - Wavelets X (Unser, Aldroubi, Laine)

Program on

Detectors and Imaqing Devices
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http://spie.org/Conferences/Programs/03/am/conferences/index.cfm?fuseaction=5199B
http://spie.org/Conferences/Programs/03/am/conferences/index.cfm?fuseaction=5198
http://spie.org/Conferences/Programs/03/am/conferences/index.cfm?fuseaction=5199A
http://spie.org/Conferences/Programs/03/am/conferences/index.cfm?fuseaction=5206
http://spie.org/Conferences/Programs/03/am/conferences/index.cfm?fuseaction=5206
http://spie.org/Conferences/Programs/03/am/conferences/index.cfm?fuseaction=5202
http://spie.org/Conferences/Programs/03/am/conferences/index.cfm?fuseaction=5200
http://spie.org/Conferences/Programs/03/am/conferences/index.cfm?fuseaction=5200
http://spie.org/Conferences/Programs/03/am/conferences/index.cfm?fuseaction=5203
http://spie.org/Conferences/Programs/03/am/conferences/index.cfm?fuseaction=5204
http://spie.org/Conferences/Programs/03/am/conferences/index.cfm?fuseaction=5205
http://spie.org/Conferences/Programs/03/am/conferences/index.cfm?fuseaction=5205
http://spie.org/Conferences/Programs/03/am/conferences/index.cfm?fuseaction=5201
http://spie.org/Conferences/Programs/03/am/conferences/index.cfm?fuseaction=5207
http://spie.org/Conferences/Programs/03/am/conferences/index.cfm?fuseaction=5208
http://spie.org/Conferences/Programs/03/am/conferences/index.cfm?fuseaction=5208

Program Chair: Randolph E. Longshore, Raytheon Systems Co.

Thurs-Fri 5210 - High Speed and Ultra High Speed Photography, Photonics, and

Videography (Snyder)

Fri 5209 - Materials for Infrared Detectors 111 (Longshore, Sivananthan)

Organic Materials and Nanotechnology

Program on

Organic Photonics and Electronics
Program Chair: Zakya H. Kafafi, Naval Research Lab.

Sun-Mon 5211 - Nonlinear Optical Transmission and Multiphoton Processes in Organics

(Yeates)

Sun-Mon 5217 - Organic Field Effect Transistors 11 (Dimitrakopoulos)

Mon-Wed 5212 - Linear and Nonlinear Optics of Organic Materials 111 (Kuzyk)

Mon-Wed 5214 - Organic Light-Emitting Materials and Devices V11 (Kafafi)

Tues-Wed 5213 - Liquid Crystals V11 (Khoo)

Thurs-Fri 5216 - Organic Holographic Materials and Applications (Meerholz)

Thurs-Fri 5215 - Organic Photovoltaics 1V (Kafafi)

Program on

Nanotechnology

Program Chairs: Ghassan E. Jabbour, Univ. of Arizona; Vicki L. Colvin, Rice Univ.

Sun-Mon 5225 - Nano- and Micro-Optics for Information Systems (Eldada)

Sun 5220 - Nanofabrication Technologies (Dobisz)

Sun 5219 - Nanotubes and Nanowires (Lakhtakia, Maksimenko)

Sun-Tues 5221 - Plasmonics: Metallic Nanostructures and Their Optical Properties

(Halas)

Mon 5222B - Organic and Hybrid Materials for Nanophotonics (Cartwright, Lee)

Mon-Tues 5218 - Complex Mediums IV: Beyond Linear Isotropic Dielectrics (McCall,
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http://spie.org/Conferences/Programs/03/am/conferences/index.cfm?fuseaction=5210
http://spie.org/Conferences/Programs/03/am/conferences/index.cfm?fuseaction=5210
http://spie.org/Conferences/Programs/03/am/conferences/index.cfm?fuseaction=5209
http://spie.org/Conferences/Programs/03/am/conferences/index.cfm?fuseaction=5211
http://spie.org/Conferences/Programs/03/am/conferences/index.cfm?fuseaction=5217
http://spie.org/Conferences/Programs/03/am/conferences/index.cfm?fuseaction=5212
http://spie.org/Conferences/Programs/03/am/conferences/index.cfm?fuseaction=5214
http://spie.org/Conferences/Programs/03/am/conferences/index.cfm?fuseaction=5213
http://spie.org/Conferences/Programs/03/am/conferences/index.cfm?fuseaction=5216
http://spie.org/Conferences/Programs/03/am/conferences/index.cfm?fuseaction=5215
http://spie.org/Conferences/Programs/03/am/conferences/index.cfm?fuseaction=5225
http://spie.org/Conferences/Programs/03/am/conferences/index.cfm?fuseaction=5220
http://spie.org/Conferences/Programs/03/am/conferences/index.cfm?fuseaction=5219
http://spie.org/Conferences/Programs/03/am/conferences/index.cfm?fuseaction=5221
http://spie.org/Conferences/Programs/03/am/conferences/index.cfm?fuseaction=5222B
http://spie.org/Conferences/Programs/03/am/conferences/index.cfm?fuseaction=5218

Tues-Thurs 5224 - Nanomaterials and Their Optical Applications (Cao, Xia, Braun)

Thurs-Fri  5222A - Linear and Nonlinear Optics of Nanocrystals (Andrews, Gaburro)
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1. 4D

PhaseGCam 4000

Dynamic Inte

Vibration can't shake the accuracy and
speed of 412 Technology's PhaseCam
dynamic interferometer system. Nor will

long paths, poor isolation, air turbulence,
or moving parts, Compact and reliable, only the

PhaseCam 4000 delivers high resolution accuracy in the most challenging
enwironments. This patented system incorporates an innovative technique 1o
acquire high spatial resolution phase data in as little as 30psec!
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PhaseCam 4000 Specifications

System Canliguration

Bpiics Conligeraims
Aprigiinn
fmere

Beamn Dhaimelei
Pelaricatam
Sample Reecinily
Pupd Foos Rarge
Cameana

{nta errony
Cammnar Syslen

Sattmae

[lat@ Farmel Compstinliy
Pwuical Errvelpe
Wagst

Prmer masmmine
Warmmaly

| ik Fchides T teal
SATEAANT §RE HOTRTHN

| wanEl [#es irpt e
el LR A, [lese o iy
nkFund Helle ey it 85 Ron

A==

11 e gl

[HTT

1 i 1

= 110 mm

1M 0 1M g, B b

4110 5 430 ata anay

THE GHr Partim® 0 | Chyls RAM
B GHyln band éywn. COHN, 177 HWEA
Winies 17 | corgmunn|
legrl iR el inHeg

Figd J.'“_.i.'l'-Filll [T}
Baln mapusbee sid aakes

i it 1% phas poETEETE

A iy il [9TE TNT
¥rlvvern poeier mbmcar
fiLs mEERrg

41 asd 3 mriace R

PETE TR ET G el

|l ™ &l Diaargn™ shear
o« Thana Movs Mow (W W lll
L LT
< W] Wit

1y, i)

Configuralos Bjplien
Vanrem (peratinm

4 MeyaPuxi Camern

Agrrum Caseprien
Drpeyy liptics
Sperial kaalyss

Eyatem Perdlarmance
Cinglay Aata

Waaruim Eeposime
Leguiuhan Haln
M Bogeanabibly

RUS Procision

st

Mesats Yol paciam)

(] e orukeed wilh BT
o LR LT TR LR L
tata anay

o, 5, I ns
LR ALAR

Meda! Felyur

FR TR T BTt

{ mimfrrapoe/ kT

Hl mznr o

Uy b 3 procezed hided s

< [ETA (be of ron S |1 ik e
ek i vt i 10 spsssEenizl
< 102 A (Rerag ivm 0] 10 guin iy
with wioeees mlilsaded ek 6l 0
w penp o 1 noanisi
wwierpece = g po by el iveiage ol
10 myammrriz

4 D rechnology

PlmsmmaraTiasd o T Bpeseel of Lighi

1380 C Syrexyhess Lovp, Bale #1157 - Tiesan, &7 BSTTE
Pliave [0 7945600 - Fan (S0M0) 2945000
e A (1 Terbmg gy com + 08 et Lam

i dmvimm o e b R Bl WP
W g 1) | vy L b L g

-38-



2. AEH

Gimbal Stabilized Laser
Beam Expander

Orptical Analug™ modeling methisds were
used to incorporate the axial chief ray of a
lnser beam into the Anite element model of
thi beam expander and its stabilizing gimbal
system, Tl chicf rmy is shown inred ina
phot of the “undeformed” model.  The gim-
bal and the telescope’benam expander is
-4 photied in green, The twio-axis gimbal wes
" subject to o rendom vibration at its mounding
base at the lower right side of the plot.

-

PaSELINE. ES1TH RLTESATE BRI

£ e

Performance of the system H ._'_=m E
required sub-microradian rms LTOR T H
pointing stability of the Inser ot : Y
beam. mmtmmt : = ===c o
lnser"s chief ray directly inthe 2 : ' b
finite element model using SmEn N il i
Opilcal Analog methods .-'Ei_ i | At *_._-.- By i i
permitted rapid evaluation of
thie suitability of the stroctural

design and it wad possible 1o improve the beam stability by two onders of magnitude
{ Aliemate Design comparsd 10 Baseline Design).

Oiptienl Analog methods hove been used to cvalunte both image motion and imnge dete-
rioration doe 1o the mobion and defermation of the optical elements.

Alson E. Hatheway Incorporated

Suiie 46, 595 East Colorsido Bsulevand, Fassdons, Calilornia 11181

v (EREYPEAE1 4, B (G20 TUS-0THI, o2 aehiasechine com
“Uiptical Analog™ s o mdemark of Alsn E. Hathewiy o
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Optically Guided Ordnance

Ohpticsl Anabog™ modeling techniques were used i
a Unified Anslysis™ of an all-bery]liem telescope
designed for use in wided munitions. The telescope
wis required to operade after exposure to [0L000 o=
initial acceleration (launch). Plastic yielding of the
beryvilium had to be sufficiently small that the after-
Inunch spot size was amall with respect 1o the detector
elesients on the focal plane assembly,

Cylindrioal symmetry permitted the finite elerment
model to be g 207 sector of the telescope. The Diptical
Analog was used o incorpo-
rate 44 optical ryvs o the
sector, all controlled by the
optical law of reflection at
the mirror surfices. The
||'|1|:th Aonnlog was e 10
coleulnie the after-Launch
radis ol the hler circle on
the detector element ot the
optical pxis,

The rms rudius of the Blur
circle was used with the
Dhzsign Sensitivity Analysis
(DSA) routines of the finile
element code to minimine the
mass of the primary mirror. Monlnesr fnite element
methods were used 1o predict the residual strains
after lasnch.

Oiprical Annlog technigues tno Unified Analysis
environment provided relinble prediction of the
after-lnunch image quality (spot siee).

Unified anmlvsis meadel

Alson E. Hatheway Incorporated

Suite 4001, 395 East Colorado Boulevard, Pasaadena, Cali formia @1 181
Vo (A20)795-0514, & (62617950781, ¢: achiglachine com

“Oystical Andling™ aad “Uniified Sredyin™ are irsdemarks &lsen 11 sty 1



Airborne Spectrometer

AEH repachaged a laharatory
spectrometer and ruggedieed it for
alrbome research over the polar ice
durnng winler. The specirometer s
CIMTIPONETAE WeTS mminbed in on
environmeninlly sealed enclosure,
msulnged from the extreme cabd and
hested (o pesure stable opernting
temperatures. | bt eidine instrument
pocknge wns moenied on o bwo-axis
gimbial, The gimbal was, i turm,
muribed bo the outside of the
helicopter's pirfrume on specially sslectad “hind
patnts.” A low light level videa camern was
boresighied 1o the specimmeter in the [nstrs-
e P.',Il,!kllgt and |'|:rr|1ir.|:-|:|.1 Ehie operalor o
direct the spectrometer toward sclected ohjects
in the envimomment.

The praject sctivity included design, analy-
w1, munufeciuring, nasembly, integra-
tiom intm the helicopter and wequiring
FAA certification for Might. The system
survived the wanter's service and wns Iner
deployed to tropical climates for additional rescarch

TR AEH.
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Two-color Airborne Receiver

y

L = Cilodadl |- oodmlansses
Red = Local Conndinmies

The Cipiomes hanical Constraing
Equntinns™ were developed for
this optical system which is com-
prised of thirly-{our optical ele-
ments including two focal plane
arrays (one cryvogenically cooled)
and n shared all-reflective abjective
lens. The equadions were derved
from the phvsical prescription of
the u|'.r|.1|:u.| dulEr: (Codle™' ) and resd
inio a sprendsheet (Excel) for use.
Thete were 238 independant de-
grees of freedom (lens mastanms
controlling the seven registration
warinbbes al tse detectons.

A complementary finite element model was used o caleulste the independen degrees of

frecdom that were then copied ino the spreadsheet. This technigue permiited thie rapid
ol repeated evaluation of the registration amors (between the images and the detecton )
cased by environmentnl variables such as vibration, gravity and heating.

The Uptnmechanbeal Constraint Edqguatkens were used during the design o,

Oiptimize mass and stiffiness of the optical bench

Devise plignment plans and size alignment mechanksms
Stabilize the imoges on the deteciors ﬁEH.
“Upiomechmizal Crmsirnmi Poealioni™ m e imcdenark of Alesn B Hatheway T [ rag—
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Fiber Optic Spread-spectrum
Encoder

¥
r
F
"
¥
"
L]
L,
@
-
L
L}
a
@
=
a
"
L}
w

..... [ et 1 : -
o ; v
~ :E‘,!:i r% P
;'ﬁ‘ﬁ?'l
P
L
ossisies Bipsrtions of 3 Lass
S = I The optemechanleal constiatil diguition: wene used to
=L simulaiz the behavior of a fiber optic spread-spectrum
llll -\\ - = encoder. The encoder had exhibited high losses in el-
- L% _r‘ evited temperature testing and the conatroint equations
S i identified the contributors to the loss of coupling effi-
o i - ctency &l elevated (and reduced ) temperatures,
== = =

The mechanical dexign was simulated in o simple finite
element thermal and elastic modsl. The oplommechumcel
consiraind equeations were used 1o couple 96 elasthe dis-

placements
of the finke element model pnd 12 propeny .
changes (due 1o temperatisre) of the optical Ted m ﬂ-""“%_
clements to the position of the fecused ow- ik 2 S r
put beam with respect to the cutput fiber. ol o iy

From these registration emors the coupling s
efficienicy could be caloulated. The results He— § =
agreed well with engineering tesl (see chart) o 5 us P
and the major contribidors 1o coupling bnss et 1

werne (dentified.

Alson E. Hatheway Incorporated

Saite 4000, 595 Enst Colorade Boulevard, Pasodens, Califormis 51181
v (2607950514, [ (626)7T05-0TH], & achillachine.com



3. Corning ULE

LINEAR OCOEFFICIENT OF THERMAL EXFANSION (CTE) - The guaramiesd meximum briis for CTE pad Optieal
Hetmrdaizen are i follows:

e  Forall prades, CTE shall be 0 + prhl“['unrluq:ﬂlhmr_lﬂﬂ-h]!"ﬂ.nﬂlﬂ'ﬁmﬁdﬂtlhﬂl.

s Dedm CTE = Varation of CTE messurements within o part ay messured w the midial and miml drection.
INCLUSION QUALITY - The gusmmieed meomm s for sesde. biibbdes, and opague inclusions are as (ollows

Duality Grade Salection Chart

3
o4

00 f0 @0 0 100 " MO /0 IM -100 <00 -80 «I0 <20 O 20 &0 60 87 W0 |
Tamparsture (deg ©) | Tamparstins {dag C)

5 =r=

« WO maasirabla mmmmmﬂmeﬂmmmwm

|
;
:
%
E

# o mmdual figune crange whon taking & miror from 350°C 10 5 water qoench,
»  Dakayesd Elaatic EHeed - Thers has baen ro messurotio deloyed elosiic ofec in ULE. The i an imporan
consiteraiion whan g BN & presant Suring fbisaion of when enveecmantal cading |5 prasenl, suck as during
QP eity TObsasE O GYAMIC COMIT] of Bolive opdcs



M=an Coefficient of Theeal expansion ju) “'m Waen Speclic Haal (Te) pﬁ* ;:‘-EH

+ 3 104N 1 wims =L
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quiie e Bt 10 SUBGTIET ETATE.
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Ikamiom Silicale Glass

ULEs unique characteristics
have made it the matenal

of choice in applications
ranging from machine

oo reference blocks to
solid and Iightwaighit

mirror blanks for large
astronomacal ieliescopes and
space satellite applications
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Characieristics ol ULE™

Caeflizient al Thermal
Expanuian (CTE)
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Applications for Zero Expansion ULE”

Malarial for nngisearing amsd design
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Mirrar Applications
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ULE™ Zero Expansion Glass

Coefficlent of Thermal
Expansion (CTE)
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ULE™ At A Glance

— aete | Mt P
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4. HEXTEK

Gas-Fusion™

Technology

Stiffer than a Solid
Lightweight

Rapid Thermnal Stability
Flexible Shape Design
Near Net Shape Slumping
Easy to Mount

Robust Structural Integrity
Guaranteed 100% Fused

L . . . . . . .

ExperdeneE  Over 17 pears of manufaciiving expenonoe i svpe optics. FLll mange of
capahiites including Swhping, genamling and suboonimcing polshing/ ooating

Optical

Accuracy Daocumenied opdica) acturacy betfer ifan amibds 270 o-v wlthoud it thmough,
Sizes Custormized geormetrias ranging fom 8 fo 55 inches (0.2 to 1.4 Meters) — Larger
&.El'ﬂmi possive.  Plang, serabolc, spherical elipho and ssphenc - as fast as (0.5
Weight Tipical ightweighting of Up o 755 for terrestnial and airbome appications. Arpal
Savings densities for space based applications ranging fom 10 - 20 kgint

Dedivery Hextew 5 5af up o rmeet guisk deleny Bming for cusiom suibsEiraies.

Applications Hestek: Gas-Fusion™ Subsirstes have been selectod for 2 wide ange of
ANDNCAINS Py TAor ind PN and OOoVeENTITIENT JENIEES, TR, e ek

APPLICATIONS CLISTOMERS
& Asionomiol Ressch Metoral Loy Soscspome | Arbome UG A memakanal Taksoopes
= Arborme Cigelosl Byvioms o i® MASA Coddms & LET !.Hmélm.li:l T ehire Ot |
i Famds iy = Lo Al W MASHA el & Sloan Digls Sy Surey
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$5p HEXTEK comoration

Bai-Fudied™ Subiranss

Mounting Solutions
Mounting Bosses

Monbing bisyses sme platies, fusad inko the rib sbruchees
ol the blank alowing Be= mirde [0 D2 held at the oenier
of grandity jplanee.

MirTors o now ke moutied e e cenier of gravty
{o3) plane mather than by the adge.  This approach i
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e rify simocture of B mirre Blask, Hedbek mounting 117 3] gl e (e il CESis OF gresiy
ot ane 0% fused nio the b strustune growiding {011 P3G FIE D M 118 (N rareer

secire pfipchment poinls.  These bosses oan B

placed st &% many poinls a5 secessany for the user  applicabon. O mounting within the mirms
mecranical netral plane Sl mondmiee Slaction of The opical sumace.

Finxibile Mounting Configuration

Centar 3 Poant & Point

Bize & Geomairy Capabilities

Hexiek offers s unkee o mounting festure on the fofowing
Gas-Fusion™ [Harka:

¥ Plarg, concasn and o up to (0.5

#  Diameters fram 17 o 500

b GEOmENC Nats up o 507

HY 5 TV s with § mamning AT ‘mm"
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Producl
Information

SCHOTT

BOROFLOAT™ Borosilicate Float Glass
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Chamical Diata
* Hydmiplic Resistance  (IG0-T18-HGE}
» Hydmlyic Ressianeg (350 T20-HEGA)
+ Aod Aesisance (150 1778
+ Alali Rossianos (150 BRE-A|
Machanical Properties
* Deraity (g 35"CTTF)
+ Modulus of Elashicity

» Knoop Hardneas HE 0120
{arcording o E D050 SEas)

« Poizaon's Rain

Electrical Proparties
+ Dhalectric Conatani @ 1 MHz 8 250} 48
+ Loas Fangent (g 1 MHz & 35°C) I ain’
= Dimlnckns Streng®is 50 He & 25°C) 16 Kvimm

« Elncirie Volume Rosistivity jlog 1 )
& 250°C 50
@ Isa°C a5

273 plom’
83 KNemm’
AB0

.2

asan
gt A e Sk
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Physical Impact

Tha mssiancs of BOROFLOAT® o physical
impac dapands on e type ol inssallation, the
nipm and Mhickress of e gless panel, te type ol
prrysical impac, in addilan o olhaer peramalan.

Optical Proparties
+ Refpci indsx (r.) 1472
+ Disporsion |ry - ncl a0t
Tharmal Propaniss
+ Linear Thesmal CosMigent of Expansion 1
(20-300"C) BB-ATIE) 138 1 10K
= Trarsformatdon Temperaiure T,  S30°CGSE"F
« Apewaling Point (10" dPa-s)  SEOTCHMMOCF
» Golerirg Poini (10'" dPa=s)  B1S'CHIS0EF
» Tharmiil Conduciily 1
B U0°C 1.12 Wit K]
8 184°F 0,55 Burfih=h""F
+ Maan Spactlic Thermal Capacty &
2-100°C 0,B3 il i)
BE-212°F 16 Blutn"F
. wcm-:‘l_g?nw
iConsidering
Shor lanrm BOOFCENTF
Long ferm A50r BT F

= Rassiones 1o Temperaiune Dfermnoes (ATO"
Eruat lerm axponurs

(1 hiour) VIR KITO0R
£1-100 howrra| GCKMEI"R
Lang Brm aspoaire
{100 hoirs) BOFR144°R
+ Resisance (o Thomal Shock [RTS"
Thacknass <4 mm 1TE AR
Thickrs=ss 4-6 mm 18r=2aE"
Trechkressg 6-15 mm 1S H
Thicknass =15 mm Bl fr v o
Sahott Corporstion
Techaics Glass Dhasion
2 ool PLati
Voarkim, MY BT 140
Frve 1014 TSRO
Faus {B-E) BGD-4472
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Shoot Sizes and Tolarancas

Brceck WiFan {standard) £0.2 mm
433 233.5n) [0T 2% mmj
1700 & 1300 mm (BE9x §1.2n} [16-21 mmj

1180 x BS0 mm

2900 u 1700 e B B2 BE.B in) |31

Fggminil TPecknaus {mim)

b

Standard Thickness

o7
11

20
40 1
1.3
#1323
0.2
#{a2
#H.2
)2
Hl.2
2
2
i)
#1.3
§03
203
$#H13
k-]
05
i &

EOAOFLSATE Tomewminsspa Dur

wui Th

18 mmj

Tolerance (mmj
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Image Intensifier, Generation 3 18-mm
E‘” 769 (F9815 Series)
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MX-117865 (F9815 Series)

Pariormanes Lesels = e - - e e
s s A RN
T "I B ] [ BRI ] WE-CIa M1 R G
ey § Ormss B Trm B Oy, =2 0] Ll
Moted b wh Edwnad Pkl [T =1 ] Baagir
Fapsdnn e (Mmwwei 1 1l W ¥ a i
Pz rias sy
-I.J“m = i Rk 15 <0 .1 4]
# D, r'W L] 1] 13 =] w ix
Eganibbie B ileius uE (18] np R il k]
EBL 1)’ iy’ fllisemurs | 1] 24 it Ik 5 1
L] LE- ] 1 ELT 5 ¥ [ 1]
Lursans Gun, Lt
A - TparT | 3080 - WD 4500 - TN | DOPd - THORTT | DA0E - TROGE™ | e - e
AR 15080 - B0 | 4080 - R 19080 - B0 | 18080 - e’ womm - feea | voae - peart
Dt B g f
LAF + 11 i0-ar TR -4 IEEL] i FERE T I -4
':-Iq‘—-' i i ir m 11 L
e ) i it 1 14 [t
urr I
FLE LI L s oy % ] b+ ]
w15 e m o a, i =
FE ki it 12 15 % L1
-1 1% i . e Y L 1
rwda e arwin . am Brewrr 170 7k 75 TR & BT
Rpantiry, ere MO ] 1D 1] 7] VI L 7]
B g (] L] i | £
Maniin Epn Aivwnd o Back o ey o ] Dl Lew
Smwim| H 1k} le!: LI N E_I'_I
- i a.0F L] Bl a Y | '!'I'i
B |G| Lin | HEE | ree | pd | g
‘30 -0 130 B (BRI B ain g
B - 1&§ 14§ F &3 F11 R TEl

o ot sk eTTisn. posian]

e @1 ITT Industries

Tetephdmm (R0 553 501 v Soan wadand |
Yoz (00 MBI 1 Enganerred Ko fifi
i AR H e

e BT L

-62-



Image Intensifier, Generation 3 18-mm
MX-10130 (F9810 Series)
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MX-10130 (FE810 Geries)
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eEAITT PERROALLARNCE

Night Vision Goggles/image Intensifier Set
AN/AVS-9 (F4949 Series)
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Night Vision Gogagles/image Intensifier Set, AN/AVS-9 (F4949 Series)
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Eapi Y B e

Night Vision Goggles, Gen 3
AN/PVS-7D (F5001 Series)

ITE ki Waghi VWsmm, e vkl
ARLPS. T g e
TR L TP

8 leibng e e ol Devieidtes el 1 st swmn o
N sty mrE aamia ey opliom - @l desgoed wosert sl s

ven, piler Hie pobe
Dol Wow o i Tt v

dEatares anp Penp s

sk lem bregh gam, gl s
sihwrai

I T T

il dor harels desa opsrmnmn

®  Lgpriommghi - L] guerees

& e sl auplyile “H5°
faiteren

LI T s s ]

N wavich

A ranmctarad &eresaneisy

* Hapal Mgy A iy
. A S T e Balaarl P ma e
#1 HiF T S e
* il e s Tk ey Pasin
-l-l'l-\.l-‘-il-rl.' BPTTE L el L
= Wpe Cupe
Py b vkl ® ! @iy B0 G Piecd =4 Lin
T Ehibei i Wby

WA ANLE P FEAC . W [ ] Tl i e me Fer

B ILEL AT B

Optional Accesnoriey
® Heymal Woum Esasrilip
IR S LF sl L

i Dompes

Fismiry s g #1358 byl Lo
R ®  Teithws ruy Lol

Bfamery e P00 Y GErTPT] CEED R B IREREIEE ~ = .
L Paps sreparntanmye Lo

frwad T by CET e I ECTRE M BpEes B LAk

wet Fidd

ITT Industries

Enpisaarcd A iy

-67-



AN/PVS-7D Night Vision Goggles (F5001 Series)
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preey PERIT@ALYIT

Gen 3 Intensified CCD Camera with Auto-Gating
ISA-JBO/1180

1T Indixtrie Might Vedon, e wond’s wading peaduom ol Generahon (G} 3 night wsion dsvicey, affer
B 154 TR Y RBIE, & Gemy 3 in|emiled CCD Camerd with @jin-gating |1 srpeesends (lw kst @ bergilsg
Iredighideeel technoboge  The Ba-T0001 1080 m aeally suied for uae in mditary operations, survedinos and
SR At ivelieh e bevsed i cegul ied 1o djwr ste dunng Bedl Kes Tight anil nigetinee caitidiions

Features and Beneffls

= lwepfina Dirs-| gphi-Dessl lmapng Pecbormanre
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Description

Wirih a feceplain sovsilBy of 1 8 10 ® Ir, the 54-TRO
TG0 camesia defivers usshie oragery unde adverss
ighting condifions.  Dywnamic range & [mprosed
Eraouth he use of a0 scaided gam anil gating fa-
s c Hngdr neess Coervirol 400 ) bo cesraer R gph- gunat by
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6. Kodak

CCD

Kodak
IMAGE S ENSOR SO0LUTIONS
POel GIE
Davica MV HxVpm) |Fealres
FULL-FRAME
KAF-4202 [ 20482048 [ 23 | <1 0ipAicr dark current {26°C); MPP
BLUE PLUS FULL-FRAME
KAF-D2R1E §1Zx 512 |20a20 <3phicnt dark curvent (25°C);MPP; Selsciable amplfier
RAF-CMOZEIME] | TES & 512 Bud =1 {pAler dark current (25°C);MPF; LE" option svailable
KAF-0401LE wilh arfiblooming, Microlens Option (ME]
RAF-1001E 1004 104 | 24add = 3phie dark cument (25°C1MPP; Seleciable ampifier
KAF-1301E Saries [ 1280 1024 | 1616 <30pAicn? dark curent (25°C); MPP; "LE” oplion availstis
with anliblooming
KAF-140ZEME] | 132021035 | 6.AxEA =1{{ipAicr dark current (257C); MPF, Micriens Option (ME)
EAF-1G02E Semes | 153601004 [Gx9 ‘etipAlem’ dark current (25°C1; MPP; "LE” option avalisbie
withs anfiblsaming
KAF-XOOEIMEY | 2tB4x 1510 | BAxAA <{DpAfent dark curent (25°C); MPP; Microlens Oiption {ME)
KAF4I01E 2084 x 2084 | 24nd (30pAdent dark current (25°C)MPP; Solectable amplifier
KAF-B301E 0652055 | G2 <10pAien? dark currant (26°C1;MPP; “LE” option available
EAF-SINILE with antiblaoming
BAF-16501E Sarlas | 4056 x 4066 | Bx 8 <{{pAicr dark current {25°CMPP; "LE" oplion svaisble
it antibiiaming
BLUE PLUS COLOR FULL-FRAME ,
EAF-510CE 281988 |GAxEA Caalor; anliblooming; <10pAdery dark current (25°C); MPP-
KAF-1E6B02CE 4080 4080 |Bx@ [Calor; antiblooming; <10pAlom® dark curent (25°C); MPP
hr:u—mu-ﬂi A0 » §440 | Bxd Cplor; anliblooming; «<10pAlom” dark currant (25°C); MPP
SUPPORT CHIPS
[ |Emr|lmﬂlh1mrl:n-gnpi:-md.ﬂmﬂ3¢h
NEW «ac-1000 [Programmatiée liming generaior

Maw = Samgks available: Consull Eastman mgcjwyfunm.m BEhedule and product upcains

OTD&TS
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Hew kL4104

Pugls Piuel Size
Dervica fH 2 ¥ Hx¥pm) | Feahumss
INTERLINE
KAMHI3300 Seres | 648 x 484 ixg Color or monochroms;slectionic shufler, progressive sLET Mo
HALIZIOS Seres lerrseas; B0 s (MAIDI30S) & 120 Tps |KAIEEN0K fast ling dump
HAKIITIM Sarips | TGO x 404 118x 138 | Colof or moncchrome, elecionic shulier; progmssive scam,
mcrolensns
KARIDDIM 1024 5 1024 | 128x128 | Monotheome, secion: shuler, progiessve sCan
microlenses: Figh dynamic ranga
FALDI0M Series | 1008 x 101B) 9xd Color or monochrome, elecironic shulter; progressive scang
microlanses; 11 framesissc, sl ling dump
FAR1020M Seres | 1000 x 1000 74474 Caler of Monoehvome; Or-chip G0S, venical clock drivers,
alscimnic shutler drivar; 50 (ps; fast lina dump
EALFMINM Sares | 1600 k1200 T4x74 Calor or monocivome; elecironic shuller, progressive scan,
microlanses; 30 framesiuss, sl e dumg
EA2083M Seres | 15201 1080 74574 Color or monnchenme; electronic shutlar; interiacad or
progresEve scan; microlenges; Hl framesisec; fasd Ane dumg
Mew KAILO10M Sorips | 2048« 2048] T4xTd Color o Manochrame; elecironic shuller, progressive scan,
KAI-4C20M Series microkeng; last lve dump
NEW KAL11000M Senes| 4008 s 28672 G259 Color or Manochroma; siecironic shufter; prograssive scan;
microlend; 1asl ne dump
LINEAR
KL-2113 2088 x 3 1dx 14 Eﬂﬂwhm;mﬂmﬂmerﬁﬂ
B160 2 1 5l 4 Channels (RGE, Monochromal;
408D %3 10 %10 High Dala-Fisa {I0MHioutpul)
KLI-500T SO0 = 1 TzT Manachmme, dual synchronous aulpuls; an-chip COS
HLI-6013 GKE xd 12x12 RIGB colaf Channels; ndependent slactons agxsurs oontel
KLLB023 Bi2ad 4x9 AGH color charrels; independan alsctonic axposurs ool
HL-ARY BBOD =1 Tal Monochmmn, 4 oulpubs [J08e sach)
KLH0203 10200 x 3 Tal RGE colef Croarrels; independant slectonic mposure ool
FL- 14403 1480d A LR RGA coltr charrels; independent efectronic arpoiurs coniiml
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7. Ohara ccz

cCZ

Ohara's CLEARCERAM-Z (CCZ) is an Ulra
Lo Expansian plass-ceramic lhal is suilable
for use over A wide Temparsiure fange. Tha
Coefficient of Tharmal Expansion (CTE) af
CCE I8 rsar 2em Fom -80 o =160 °C and
tha matanal praovidas axcellsn] machanical
s¥renglh and chemical resistance. CGE s
suitnble for machming mnd can be poished
0 athieve ultra low surface roughness and
Ratrass valuss CLE plan has beller inlemal
trmnsmittance valises than corveniions low
expanson matanials 1

WikE

- P

ADVANTAGES

Adaall (Ma, K) Fras

High inernal ransmittanos

Excelleni aptical homogenaily

Mear Zevo Coalicient of Thermal Expansion (CTE)
Sultable or use cvar & wids lErgheralus rangs
Excellen! mechanical sirenglh & chesmicad reslaiance
Saiilwhle for machning mnd optical bonding

Enables uira low surfase roughness and flainess valuas

APPLICATIONS N
| Optical Components - mirors, windows, aptical #ats, cavilies, alaians & spacars

E Microliifegraphy - slapper siagas, §quid crystal stappers, pracislon scales & lenglhs
B Availeble 85 cut Banks, podshied subsirates & machined parls

MONARNA CRIRFINEATIOS

Wi aharacorp. com
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ccz

Uhera's CLEARCERAM-Z (CCE) |5 an Lira
Low Expansion glass-oecemic (hal = suilabis
for im0 over o wide lenperalude ranga. The
Cosficen of Thermal Expansson (CTE) of
COF 18 near 20 fram <60 a =160 *C and
thia matarial providas ouoolion mechanical
strangth and chomical msistancs. DEE &
suitable for machining and can be polishad
1o nchiove Uk low sulface Il.l-l.lﬂl'l[‘ﬁEE- aned
Nbness values, CEL also has babier imlemal
iranamitience values than comvantional o
sApAnsion mserips

ADVANTAGES

Alkal {Ma, K} Frae
High intarnal framsmiftanca
Eazallant opfcal homogeneity

dil  wild

Suitatile lor use over & wits emparsbure rangs
Excallent mechanical sirengih & chamical ressiance

Salimble Tor machning and opical bondng

4y e P e T

| |
| |
| |
B Noar Lo Coofficent of Themal Expansion {TTE)
[
||
u
u

Oetn L/ L Daim for Varois Baladals

R

Enables uiira low surface mughness and Sainess values

APPLICATIONS

B Opticad Components - minoms. windoss, oplical flats, caviias. etalons & spacers

B Mecraliihography - stepper siages, iquid crystal steppars. precision scales & langihs

B Available as cul blanks, pelished subsirates & machined paris

OE&RL CONFORATION

-73-



Tharmal | Tharrrsl Conduriely | (#m K1 | 172
Propiien | Thews Diffgsnity | o' | n0omEd
Spreric Henl | g )| 0TS
Fisags boskibis | (GP%) =
Hm [GPEI 1h
Fremor 8 Fs o |
Wschanical | Mnoop Haimess Hi Mo |
Properiss | yigkers Herdesss Hy B |
s L] L]
Banibeg Snesgh | [Wmm'| 1
St Ceanty L | =
Harakss Inla :.'. 166
Al Minbaat A
Prpuies | Wwmar | 8000w | o0
Trowwribuees (%] | 60 e L]
10 thick nSimn | b
= Wriee Fesmowcs | BWPY | 1
Actd s asance A 1
ipapeail
r_m; Weaallwiineg T 1
= EHARA Fasrtaros
Acidflassienie | SRIE0 | iU
Dhwcyis Crnslsm e i
Elmcirial ki
leopartes ‘Wnime (Reandihy |
Dteryth 2c . B i=i0 y
Prrpearbas mubijeci n chengs sitoil nokbrs
Ballicd Heageeaai o) B rrsgs) (L S = P

Piscgin conlac] us lo discuan piaul apesihe pegunmsnis

501 Columbia Rood

Beanchbuig, MY OERATE
AR CEEE Tmi -:I:H;ﬁ;,l':ﬁﬁ.q_'ﬂl:l_'
L e P Fax: reO8] 278-16805

!: I
i
i
P ¢

— e g

23141 Amesgn Visin @2 K
Raresha Santa Magania, CA 2268
Tel [Ga0] BEE-ETINO

Far [940) BE3-54E5

-74-




8.

SBSI

SBSI™ - Small Beam Shear Interferometer

Collimation and Wawelfront Analysis in Real-time

Tha Smigl Besm Shas imsrismmeler [SBSI™) allows quick adjustman @ anabal ol feciis,. oo e Al gmalam and
sphandal absrrabions in lnser opical $ysiems and colfimated beer diodes, Modes are avelstle or Eaee baam disrsssiem
Irem .25 10 & mm and wewslenging from the mid-UY o neae IR, In a38tion, SRS mieriaces wilh intsliiyse Solteams
Bl § camers sllowing complets guanitalivie anatam ol the abeirabens in yours beam

The SESI & a amall tsam alenl ahisd imerisnmaled ol gses an &r gap heween
plass ploles &0 sPsar tha Beam and then proects & megrehed riederence fnge
pallom on & Camana o Nuoridces viewing scresn Qiplce sberpions cin be
idanthed and comecing whis veeng the SES frngs pallem. For axample, coma
can ba comaciad by changng the it of & colimaing lens n 8n opbcal sysiem so the
fringas on tha 3ES] changs from cunved fo siraighl. A relerencs line oo the SBS)
acraen indceiss e bee foom oolimaton) ange for the finges. Whan & tinges
ard paralisl o the SBS reference lne, all cpbical abamations ore micimized. Beams
cin be cheched drsctly or in reflection wsing o rolatng team-spitier cube mounted
an the front of the 585

Focus alignmen sensitwviy is approximaiedy 130 miceo radans of been dkorgenca,
comesponding o X' rolmion of ne iringes for 3% fringes. Enoh S85] s opfimizesd o

3% fringas for & apachic wavelength and baam dameler, bul evsry SESI can b used I ohiack Dasirs Dvild & DarlEn
rangh of wavelangihs and damelen. Piaaze inguine aboct spocisl SB3| dellgrs el arn oplimoed & your applcaion

L

L}

Lagrenl Applicalions Coming Soon
‘Winvalron el oollimalian keesing *  Phate stfting for waweionl analysis usng the popusar
Tkl lasie dicsfas il winrnisngthe rom below: 200 rm o rinliWave software inislfiVasve B o powetul
1700 Fem inisemomalnic dain acguision and analyss soffsarn
Tl wrall bwame from 0.25 mmn o 8 mm dismeier. Or paciage ihad can ininface wih wiualy any
ke with bapm aspander il aremala fod Skt & Pdarkasomal e Anasas
Abgremed and colbmation of Nber opic SySIRme Using thia SEET arad Inlalidvaen's Sreanng Acvlyes
Lipscal algnmeant of holographe sioraga & ok capatiiles, complets abarmabon and slatishcal

mAFerTy ST

anabyian San be performed on e wavelonli ol a

Abgrmescd of laser maEsh Dalterm Qo Syl Eadm, A5 eplical phass map diflpranes .:_":F‘LI: can b

Chamcierizaion of optics

genemisd and displayed n 10

Heduos algnmeni s o misiss

SRS 1B with Caiiers

SBEI-LA- Flunrescerd Screen Tewi L".':n_'l'lEJrJ.l.:rrrh.

m
A s
(Y e

t 4+
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SB5I™ Images
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