
PROCEEDINGS OF SPIE 

Volume 7476 
 
 

Proceedings of SPIE, 0277-786X, v. 7476 
 

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

Optics in Atmospheric Propagation 
and Adaptive Systems XII 

Anton Kohnle 
Karin Stein 
John D. Gonglewski 
Editors 
 
 
1–3 September 2009 
Berlin, Germany 
 
 
Sponsored by 
SPIE Europe 
 
Cooperating Organisations 
SPIE 
EARSC—European Association of Remote Sensing Companies 
EOS—European Optical Society 
RSPSoc—Remote Sensing and Photogrammetry Society (United Kingdom) 
German Society for Photogrammetry, Remote Sensing, and Geoinformation eV (Germany) 
 
Published by 
SPIE 
 



The papers included in this volume were part of the technical conference cited on the cover and 
title 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 Optics in Atmospheric Propagation and Adaptive Systems XII, edited 
by Anton Kohnle, Karin Stein, John D. Gonglewski, Proceedings of SPIE Vol. 7476 (SPIE, Bellingham, 
WA, 2009) Article CID Number. 
 
ISSN 0277-786X 
ISBN 9780819477811 
 
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. 

 
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 to 
each article at the time of the first publication. Utilization of CIDs allows articles 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 digits 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, 0B … 0Z, followed by 10-1Z, 20-2Z, etc. 

The CID number appears on each page of the manuscript. The complete citation is used on the first 
page, and an abbreviated version on subsequent pages. Numbers in the index correspond to the 
last two digits of the six-digit CID number. 



  Contents 

 
 v Conference Committee 
 
 
 SESSION 1 CHARACTERISATION OF THE PROPAGATION ENVIRONMENT I: MARITIME ENVIRONMENT  
 
 7476 03 Measurements of mixing layer height variability during the Ligurian air-sea interaction 

experiment (LASIE '07) [7476-01] 
  J. Förster, Bundeswehr Technical Ctr. for Ships and Naval Weapons (Germany) 
 
 7476 04 Influence of atmospheric propagation in the maritime boundary layer on the measured RCS 

of ships [7476-02] 
  H.-H. Fuchs, H. Essen, G. Lindquist, FGAN-Forschungsinstitut für Hochfrequenzphysik und 

Radartechnik (Germany) 
 
 7476 05 Comparison of distance dependence of ship signature and intensity of ship exhaust gas 

measured in both MWIR and LWIR transmission bands [7476-03] 
  A. D. van Rheenen, E. Brendhagen, L. T. Heen, Norwegian Defense Research Establishment 

(Norway) 
 
 
 SESSION 2 CHARACTERISATION OF THE PROPAGATION ENVIRONMENT II  
 
 7476 06 Millimetre wave propagation through vegetation [7476-04] 
  H. Essen, D. Nüßler, N. Von Wahl, S. Heinen, FGAN-Forschungsinstitut für Hochfrequenzphysik 

und Radartechnik (Germany) 
 
 7476 07 SWIR sky-glow cloud correlation with NIR and visible clouds: an urban and rural comparison 

[7476-06] 
  D. C. Dayton, Applied Technology Associates (United States); J. D. Gonglewski, 

C. St. Arnauld, Air Force Research Lab. (United States); I. Mons, D. Burns, Textron Defense 
Systems Kauai (United States) 

 
 
 SESSION 3 PROPAGATION AND IMAGING THROUGH OPTICAL TURBULENCE I  
 
 7476 09 Measurement and prediction of optical turbulence effects as function of altitude in the 

marine boundary layer [7476-08] 
  A. N. de Jong, P. B. W. Schwering, P. J. Fritz, TNO Defence, Security and Safety (Netherlands) 
 
 7476 0A Laser speckle and atmospheric scintillation dependence on laser spectral bandwidth 

[7476-09] 
  D. Dayton, Applied Technology Associates (United States); J. Gonglewski, C. St. Arnauld, Air 

Force Research Lab. (United States) 
 
 7476 0C Characterization of a laser beam propagating through the turbulent atmosphere [7476-11] 
  F. V. Shugaev, E. N. Terentiev, L. S. Shtemenko, O. I. Dokukina, T. A. Petrova, M. V. Lomonosov 

Moscow State Univ. (Russian Federation) 

iii



 SESSION 4 PROPAGATION AND IMAGING THROUGH OPTICAL TURBULENCE II  
 
 7476 0D Turbulence characterization by studying laser beam wandering in a differential tracking 

motion setup [7476-12] 
  D. G. Pérez, Pontificia Univ. Católica de Valparaíso (Chile); L. Zunino, Ctr. de Investigaciones 

en Ópticas A.C. (Argentina) and Univ. Nacional de La Plata (Argentina); D. Gulich, 
G. Funes, Ctr. de Investigaciones en Óptica, A.C. (Argentina); M. Garavaglia, Univ. Nacional 
de la Plata (Argentina) 

 
 7476 0E Statistical behavior of atmospheric turbulence at the Teide Observatory [7476-13] 
  B. García-Lorenzo, J. J. Fuensalida, Instituto de Astrofísica de Canarias (Spain) and Univ. de 

La Laguna (Spain); J. A. Castro-Almazán, Instituto de Astrofísica de Canarias (Spain); 
M. A. C. Rodríguez-Hernández, Instituto de Astrofísica de Canarias (Spain) and Univ. de La 
Laguna (Spain) 

 
 7476 0F Estimation of adaptive optics parameters from wind speed: results for the Teide Observatory 

[7476-14] 
  B. García-Lorenzo, Instituto de Astrofísica de Canarias (Spain) and Univ. de La Laguna 

(Spain); A. Eff-Darwich, Univ. de La Laguna (Spain); J. J. Fuensalida, Instituto de Astrofísica 
de Canarias (Spain) and Univ. de La Laguna (Spain); J. A. Castro-Almazán, Instituto de 
Astrofísica de Canarias (Spain) 

 
 
 SESSION 5 MITIGATION OF ATMOSPHERIC EFFECTS AND SYSTEM PERFORMANCE I: SYSTEMS  
 
 7476 0H Wavefront modifier with integrated sensor [7476-16] 
  M. Griffith, L. Laycock, D. Rowe, L. Cairns, BAE Systems (United Kingdom) 
 
 7476 0I Progress on the development of a zonal bimorph deformable mirror [7476-17] 
  M. Griffith, L. Laycock, N. Archer, I. Sardharwalla, BAE Systems (United Kingdom); R. Myers, 

Durham Univ. (United Kingdom); P. Doel, Univ. College London (United Kingdom) 
 
 7476 0J Adaptive optics concepts and systems for multipurpose applications at near horizontal line 

of sight: developments and results [7476-18] 
  G. Marchi, C. Scheifling, FGAN-FOM (Germany) 
 
 7476 0K Two-channel wavefront sensor arrangement employing moiré deflectometry [7476-19] 
  S. Rasouli, Institute for Advanced Studies in Basic Sciences (Iran, Islamic Republic of); 

A. N. Ramaprakash, H. K. Das, C. V. Rajarshi, Inter-Univ. Ctr. for Astronomy and Astrophysics 
(India); Y. Rajabi, M. Dashti, Institute for Advanced Studies in Basic Sciences (Iran, Islamic 
Republic of) 

 
 
 SESSION 6 MITIGATION OF ATMOSPHERIC EFFECTS AND SYSTEM PERFORMANCE II: TECHNIQUES 

AND APPLICATION  
 
 7476 0L Wavefront sensors for adaptive optical systems (Invited Paper) [7476-20] 
  V. P. Lukin, Institute of Atmospheric Optics (Russian Federation) and Tomsk State Univ. 

(Russian Federation); N. N. Botygina, O. N. Emaleev, P. A. Konyaev, Institute of Atmospheric 
Optics (Russian Federation) 

 
 

iv



 7476 0M Modal phase correction for large-aperture ground-based telescope with multiguide stars 
[7476-21] 

  L. A. Bolbasova, V. P. Lukin, Institute of Atmospheric Optics (Russian Federation) and Tomsk 
State Univ. (Russian Federation) 

 
 7476 0N Reliability of detecting optical vortex with a Shack-Hartmann wavefront sensor in a 

scintillated vortex beam [7476-22] 
  M. Chen, C. Dainty, National Univ. of Ireland, Galway (Ireland) 
 
 7476 0O Experimental detection of phase singularities using a Shack-Hartmann wavefront sensor 

[7476-23] 
  K. Murphy, R. Mackey, C. Dainty, National Univ. of Ireland, Galway (Ireland) 
 
 7476 0P Study of the rationality upon adopting a two-level model to deal with interaction between 

a long-pulse, circularly-polarized laser and sodium atoms [7476-24] 
  L. Ke, Y. Li, Institute of Applied Physics and Computational Mathematics (China) 
 
 
  POSTER SESSION  
 
 7476 0Q Development of an adaptive optics system for fast automatic control of laser beam jitters in 

air [7476-25] 
  S. Grasso, Univ. degli Studi di Roma Tre (Italy); F. Acernese, R. Romano, F. Barone, Univ. degli 

Studi di Salerno (Italy) and INFN (Italy) 
 
 
  Author Index 

v





Conference Committee 

 
Symposium Chairs 

Steven P. Neeck, NASA Headquarters (United States) 
Karin Stein, Forschungsgesellschaft für Angewandte 

Naturwissenschaften e.V. (Germany) 
 

Conference Chairs 

Anton Kohnle, Forschungsgesellschaft für Angewandte 
Naturwissenschaften e.V. (Germany) 

Karin Stein, Forschungsgesellschaft für Angewandte 
Naturwissenschaften e.V. (Germany) 

John D. Gonglewski, Air Force Research Laboratory (United States) 
 

Program Committee 

David C. Dayton, Applied Technology Associates (United States) 
Denis Dion, Jr., Defence Research and Development Canada 

(Canada) 
Stephen M. Hammel, Space and Naval Warfare Systems Center,  
   San Diego (United States) 
Vladimir P. Lukin, Institute of Atmospheric Optics (Russian Federation) 
Charles L. Matson, Air Force Research Laboratory (United States) 
Sergio R. Restaino, Naval Research Laboratory (United States) 
Jennifer C. Ricklin, Defense Advanced Research Projects Agency 

(United States) 
Jim F. Riker, Air Force Research Laboratory (United States) 
Marc J. F. Séchaud, ONERA (France) 
Mikhail A. Vorontsov, Army Research Laboratory (United States) 

 

Session Chairs 

 1 Characterisation of the Propagation Environment I: Maritime 
Environment 
Karin Stein, Forschungsgesellschaft für Angewandte 
   Naturwissenschaften e.V. (Germany) 
 

 2 Characterisation of the Propagation Environment II 
Anton Kohnle, Forschungsgesellschaft für Angewandte 
   Naturwissenschaften e.V. (Germany) 
 
 

vii



 3 Propagation and Imaging through Optical Turbulence I 
Marc J. F. Séchaud, ONERA (France) 
 

 4 Propagation and Imaging through Optical Turbulence II 
Marc J. F. Séchaud, ONERA (France) 
 

 5 Mitigation of Atmospheric Effects and System Performance I: Systems 
David C. Dayton, Applied Technology Associates (United States) 
 

 6 Mitigation of Atmospheric Effects and System Performance II: 
Techniques and Application 
John D. Gonglewski, Air Force Research Laboratory (United States) 

viii


