PROCEEDINGS OF SPIE

Advances in Optomechanics

Alson E. Hatheway
Editor

5-6 August 2009
San Diego, Cadlifornia, United States

Sponsored and Published by
SPIE

Volume 7424

Proceedings of SPIE, 0277-786X, v. 7424

SPIE is an international society advancing an inferdisciplinary approach to the science and application of light.



The papers included in this volume were part of the technical conference cited on the cover and
fitle page. Papers were selected and subject to review by the editors and conference program
committee. Some conference presentations may not be available for publication. The papers
published in these proceedings reflect the work and thoughts of the authors and are published
herein as submitted. The publisher is not responsible for the validity of the information or for any
outcomes resulting from reliance thereon.

Please use the following format to cite material from this book:
Author(s), 'Title of Paper,” in Advances in Optomechanics, edited by Alson E. Hatheway,
Proceedings of SPIE Vol. 7424 (SPIE, Bellingham, WA, 2009) Article CID Number.

ISSN 0277-786X
ISBN 9780819477149

Published by

SPIE

P.O. Box 10, Bellingham, Washington 98227-0010 USA
Telephone +1 360 676 3290 (Pacific Time) - Fax +1 360 647 1445
SPIE.org

Copyright © 2009, Society of Photo-Optical Instrumentation Engineers

Copying of material in this book for internal or personal use, or for the internal or personal use of
specific clients, beyond the fair use provisions granted by the U.S. Copyright Law is authorized by
SPIE subject to payment of copying fees. The Transactional Reporting Service base fee for this
volume is $18.00 per article (or portion thereof), which should be paid directly to the Copyright
Clearance Center (CCC), 222 Rosewood Drive, Danvers, MA 01923. Payment may also be made
electronically through CCC Online at copyright.com. Other copying for republication, resale,
advertising or promotion, or any form of systematic or multiple reproduction of any material in this
book is prohibited except with permission in writing from the publisher. The CCC fee code is
0277-786X/09/$18.00.

Printed in the United States of America.

Publication of record for individual papers is online in the SPIE Digital Library.

SPIE
Digital Library

SPIEDigitalLibrary.org

Paper Numbering: Proceedings of SPIE follow an e-First publication model, with papers published
first online and then in print and on CD-ROM. Papers are published as they are submitted and meet
publication criteria. A unique, consistent, permanent citation identifier (CID) number is assigned fo
each article at the time of the first publication. Utilization of CIDs allows arficles to be fully citable as
soon they are published online, and connects the same identifier to all online, print, and electronic
versions of the publication. SPIE uses a six-digit CID article numbering system in which:
= The first four digits correspond to the SPIE volume number.
= The last two digifs indicate publication order within the volume using a Base 36 numbering
system employing both numerals and letters. These two-number sets start with 00, 01, 02, 03, 04,
05,06, 07,08, 09, 0A, OB ... 0Z, followed by 10-1Z, 20-2Z, etc.
The CID number appears on each page of the manuscript. The complete citatfion is used on the first
page, and an abbreviated version on subsequent pages. Numbers in the index correspond to the
last two digifs of the six-digit CID number.



Contents

vii Conference Committee
ix Optical design dependence on technology development (Plenary Paper) [7428-01]
I. A. Neil, ScotOptix (Switzerland)
SESSION 1 MECHANICS OF SYSTEMS |
7424 02 Optomechanical engineering education at University of Arizona (Invited Paper) [7424-01]
J. H. Burge, R. Parks, College of Optical Sciences, The Univ. of Arizona (United States)
7424 03 Optimizing the frequency response of a steering mirror mount for interferometry
applications [7424-02]
F. E. Penado, Northern Arizona Univ. (United States); J. H. Clark Ill, Naval Research Lab.
(United States)
7424 04 Cooling flow requirements for the honeycomb cells of the LSST cast borosilicate
primary-tertiary mirror [7424-03]
D. R. Neill, National Optical Astronomy Observatory (United States)
SESSION 2 MECHANICS OF SYSTEMS II
7424 06 Monolithic interferometer for high precision radial velocity measurements [7424-05]
X. Wan, J. Ge, J. Wang, B. Lee, Bryant Space Science Ctr., Univ. of Florida (United States)
7424 07 Performance prediction of the LSST secondary mirror [7424-06]
M. K. Cho, M. Liang, D. R. Neill, National Optical Astronomy Observatory (United States)
7424 08 Engineered spacecraft deployables influenced by nature [7424-07]
D. Pohl, Northrop Grumman (United States); W. D. Wolpert, Bio-Optics (United States)
SESSION 3 MECHANICS OF MOUNTING |
7424 09 Tensile stresses in ring-mounted glass lenses [7424-14]
A. E. Hatheway, Alson E. Hatheway, Inc. (United Stafes)
7424 0B Optical mounts for harsh environments [7424-10]
M. E. Mimovich, J. C. Griffee, J. C. Goodding, CSA Engineering, Inc. (United States)
SESSION 4 MECHANICS OF MOUNTING I
7424 0C Mirror deformation versus contact area in mounted flat mirrors [7424-11]

J. H. Clark lll, Naval Research Lab. (United States); F. E. Penado, Northern Arizona Univ.
(United States); F. Cornelius, Interferometrics, Inc. (United States)



7424 0D Laminar linear weak-link mechanisms with sub-centimeter travel range and
sub-nanometer positioning resolution [7424-12]
D. Shu, J. Maser, Argonne National Lab. (United States)

7424 OE Lens barrel design of the NIRST IR Camera [7424-13]
P. C6té, M. Leclerc, F. Chateauneuf, INO (Canadal); H. Marraco, Comision Nacional de
Actividades Espaciales (Argentina)

SESSION 5 MECHANICS OF ELEMENTS |

7424 OH Advancements in linear piezoelectric actuator mechanisms [7424-18]
H. Marth, Physik Instrumente GmbH & Co. KG (Germanyy); B. Lula, Physik Instrumente (United
States)

7424 0l Developing a new generation of optomechanical derotator for analysis of the dynamic
behaviour of rotating components [7424-19]
S. Mirzaei, O. Abo-Namous, Leibniz Univ. Hannover (Germany); G. Beichert, Holo Support
(Germany); T. Fahlbusch, E. Reithmeier, Leibniz Univ. Hannover (Germany)
SESSION 6 MECHANICS OF ELEMENTS I

7424 0K Optomechanical analysis of a high stability multi-channel vehicle sight [7424-21]
K. D. Ball, Qioptig Ltd. (United Kingdom)

7424 0L Low-cost large-angle steering mirror development [7424-22]
S. R. Wassom, Space Dynamics Lab. (United States)

7424 OM Optomechanical design of a prompt gamma reaction history diagnostic [7424-23]
M. 1. Kaufman, R. M. Malone, B. C. Frogget, T. W. Tunnell, B. Cox, D. K. Frayer, Z. Ali, National
Security Technologies, LLC (United States); H. Herrmann, Los Alamos National Lab. (United
States); W. Stoeffl, Lawrence Livermore National Lab. (United States)

7424 00 An inverse kinematics approach to hexapod design and control [7424-25]
F. A. DeWitt IV, CVI Melles Griot (United States)

7424 0P Bulk optics for seismological applications [7424-26]
S. Olivier, D. Ponceau, P. Millier, N. Brebion, CEA/DAM/DIF (France)

7424 0Q Optical and mechanical design advantages using polymer optics [7424-31]
V. Doushkina, E. Fleming, Qioptig Polymer, Inc. (United States)
POSTER SESSION

7424 OR A novel combined laser tracking mechanism [7424-27]

A. Li, X. Jiang, Y. Bian, Tongji Univ. (China); Y. Liang, Shanghai Ocean Univ. (China); Y. Zhu,
Tongji Univ. (China)



7424 QS Development of a compact tool for sealing the compensator group in final stages of
alignment [7424-28]
J. Arasa, Univ. Politécnica de Catalunya (Spain); E. Oteo, P. Blanco, SnellOptics (Spain);
S. Royo, Univ. Politecnica de Catalunya (Spain); A. Cifuentes, ServiceVision (Spain)

7424 0U Rapid prototype lens mount [7424-30]
T.S. Rowe, Rowe Technical Design, Inc. (United States)

Author Index






Conference Committee

Program Track Chair

H. Philip Stahl, NASA Marshall Space Flight Center (United States)

Conference Chair

Alson E. Hatheway, Alson E. Hatheway, Inc. (United States)

Program Committee

Anees Ahmad, Raytheon Missile Systems (United States)

Joseph Antebi, Simpson Gumpertz & Heger Inc. (United States)

Patrick A. Bournes, MicroMeasure, Inc. (United States)

John M. Casstevens, Dallas Optical Systems, Inc. (United States)

Robert G. Chave, RCAP Inc. (United States)

Patrick A. Coronato, Raytheon Missile Systems (United States)

John G. Daly, Vector Engineering (United States)

Keith B. Doyle, Sigmadyne, Inc. (United States)

Robert C. Guyer, BAE Systems (United States)

Mark J. Hegge, Ball Aerospace & Technologies Corporation
(United States)

Anthony B. Hull, L-3 Communications Tinsley Laboratory Inc.
(United States)

William J. Lees, Johns Hopkins University (United States)

John J. Polizotti, BAE Systems (United States)

Santiago Royo, Universitat Politecnica de Catalunya (Spain)

Ann F. Shipley, University of Colorado at Boulder (United States)

Deming Shu, Argonne National Laboratory (United States)

David M. Stubbs, Lockheed Martin Space Systems Company  (United
States)

Daniel Vukobratovich, Raytheon Missile Systems (United States)

Paul R. Yoder, Jr., Consultant (United States)

Carl H. Zweben, Consultant (United States)

Session Chairs

1

Mechanics of Systems |
Alson E. Hatheway, Alson E. Hatheway, Inc. (United States)

Mechanics of Systems |l
Alson E. Hatheway, Alson E. Hatheway, Inc. (United States)

vii



viii

Mechanics of Mounting |
Alson E. Hatheway, Alson E. Hatheway, Inc. (United States)

Mechanics of Mounting |l
Deming Shu, Argonne National Laboratory (United States)

Mechanics of Elements |
Mark J. Hegge, Ball Aerospace & Technologies Corporation
(United States)

Mechanics of Elements I
Alson E. Hatheway, Alson E. Hatheway, Inc. (United States)





