
PROCEEDINGS OF SPIE 
 
 
 
 
 

Volume 8545 
 
 

Proceedings of SPIE 0277-786X, V.8545 

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

 

Optical Materials and 

Biomaterials in Security and 

Defence Systems Technology IX 
 
Roberto Zamboni 

François Kajzar 

Attila A. Szep 

Editors 
 

 

26–27 September 2012 

Edinburgh, United Kingdom 

 

 

Sponsored by 

SPIE  
 

Cosponsored by 

SELEX GALILEO • THALES 

 

Delivered with the support of 

Scottish Development International • Scottish Enterprise 

 

Cooperating Organisations  

DSTL (United Kingdom) • IOP Instrument Science and Technology Group (United Kingdom) 

Scottish Optoelectronics Association (United Kingdom) 

Electronics Sensors and Photonics Knowledge Transfer Network (United Kingdom) 

 

Published by 

SPIE  

Optical Materials and Biomaterials in Security and Defence Systems Technology IX,
edited by Roberto Zamboni, François Kajzar, Attila A. Szep, Proc. of SPIE Vol. 8545

854501 · © 2012 SPIE · CCC code: 0277-786/12/$18 · doi: 10.1117/12.2014712

Proc. of SPIE Vol. 8545  854501-1



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 Optical Materials and Biomaterials in Security and Defence Systems 

Technology IX, edited by Roberto Zamboni, François Kajzar, Attila A. Szep, Proceedings of  SPIE 

Vol. 8545 (SPIE, Bellingham, WA, 2012) Article CID Number. 

 

ISSN:  0277-786X 

ISBN: 9780819492869 

 

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 © 2012, 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/12/$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 as 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. 

 

Proc. of SPIE Vol. 8545  854501-2



  Contents 

  

 
 vii Conference Committee 

 

 

  NONLINEAR OPTICS 

 
   

 8545 03 Influence of the geometric shape of silver nanoparticles on optical limiting (Invited Paper) 

[8545-2] 

  S. Dengler, Fraunhofer Institute of Optronics, System Technologies and Image Exploitation 

(Germany); O. Muller, French-German Research Institute of St-Louis-ISL (France); G. Ritt,  

B. Eberle, Fraunhofer Institute of Optronics, System Technologies and Image Exploitation 

(Germany) 

 

 8545 04 Mid- to long-wavelength infrared surface plasmon properties in doped zinc oxides [8545-3] 

  J. W. Cleary, M. Snure, K. D. Leedy, Air Force Research Lab. (United States); D. C. Look, 

Wyle Labs. (United States) and Wright Univ. (United States); K. Eyink, Air Force Research 

Lab. (United States); A. Tiwari, The Univ. of Utah (United States) 

 

 8545 05 Proposal of a novel method for all optical switching with MMI coupler [8545-4] 

  M. Tajaldini, M. Z. M. Jafri, Univ. Sains Malaysia (Malaysia) 

 
 

  NONLINEAR OPTICS AND SENSING 

 
   

 8545 07 Effects of the liquid-crystalline order on the light-induced deformation of azobenzene 

elastomers (Invited Paper) [8545-6] 

  V. P. Toshchevikov, Leibniz Institute of Polymer Research Dresden (Germany) and Institute 

of Macromolecular Compounds (Russian Federation); M. Saphiannikova, G. Heinrich, 

Leibniz Institute of Polymer Research Dresden (Germany) 

 

 8545 08 Two photon photosensitizers for PDT: molecular engineering towards understanding of their 

excited state photophysics (Invited Paper) [8545-26] 

  P.-H. Lanoë, T. Gallavardin, B. Mettra, C. Monnereau, C. Andraud, Lab. De Chimie, CNRS, 

Univ. Lyon 1, Ecole Normale Supérieure de Lyon (France) 

 
 

  APPLICATIONS I 

 
   

 8545 09 Spectroelectrochemistry as a strategy for improving selectivity of sensors for security and 

defense applications (Keynote Paper) [8545-9] 

  W. R. Heineman, C. J. Seliskar, L. K. Morris, Univ. of Cincinnati (United States); S. A. Bryan, 

Pacific Northwest National Lab. (United States) 

 

 

 

 

iii

Proc. of SPIE Vol. 8545  854501-3



 8545 0B Experimental design-based strategy for the simulation of complex gaseous mixture spectra 

to detect drug precursors [8545-23] 

  M. Calderisi, A. Ulrici, Univ. degli Studi di Modena e Reggio Emilia (Italy) and Consorzio 

INSTM (Italy); L. Pigani, Consorzio INSTM (Italy) and  Univ. degli Studi di Modena e Reggio 

Emilia (Italy);  A. Secchi, SELEX Sistemi Integrati S.p.A. (Italy); R. Seeber, Consorzio INSTM 

(Italy) and Univ. degli Studi di Modena e Reggio Emilia (Italy)  

 
 

  APPLICATIONS II 

 
   

 8545 0F Optical sensing: recognition elements and devices (Keynote Paper) [8545-16] 

  G. Gauglitz, Eberhard Karls Univ. Tübingen (Germany) 

 

 8545 0G Drugs and precursor sensing by complementing low cost multiple techniques: overview of 

the European FP7 project CUSTOM [8545-17] 

  A. Secchi, A. M. Fiorello, M. Dispenza, SELEX Sistemi Integrati S.p.A. (Italy); S. D'Auria,  

A. Varriale, Consiglio Nazionale delle Ricerche (Italy); A. Ulrici, R. Seeber, Univ. degli Studi di 

Modena e Reggio Emilia (Italy); J. Uotila, Gasera Ltd. (Finland); V. Venditto, P. Ciambelli, 

Univ. degli Studi di Salerno (Italy); J. C. Antolín, TECNALIA Research & Innovation (Spain);  

F. Colao, ENEA (Italy); T. Kuusela, Univ. of Turku (Finland); I. Tittonen, P. Sievilä, Aalto Univ.  

(Finland); G. Maisons, Alcatel-Thales III-V Lab. (France) 

 

 8545 0H Analysis and design of a multisensory array for explosive substances based on solid 

electrodes [8545-19] 

  M. Baron, R. Barrett, J.-G. Rodriguez, Univ. of Lincoln (United Kingdom) 

 

 8545 0I Drug precursor vapor phase sensing by cantilever enhanced photoacoustic spectroscopy 

and quantum cascade laser [8545-8] 

  J. Uotila, Gasera Ltd. (Finland); J. Lehtinen, T. Kuusela, Univ. of Turku (Finland); S. Sinisalo, 

Gasera Ltd. (Finland); G. Maisons, Alcatel-Thales III-V Lab. (France); F. Terzi, Univ. degli Studi 

di Modena e Reggio Emilia (Italy); I. Tittonen, Aalto Univ. (Finland) 

 
 

  APPLICATIONS III 

 
   

 8545 0J Integrated luminescent chemical microsensors based on GaN LEDs for security 

applications using smartphones (Keynote Paper) [8545-12] 

  G. Orellana, Univ. Complutense de Madrid (Spain); E. Muñoz, Univ. Politécnica de Madrid 

(Spain); L. K. Gil-Herrera, Univ. Complutense de Madrid (Spain); P. Muñoz, Univ. Politécnica 

de Madrid (Spain); J. López-Gejo, Univ. Complutense de Madrid (Spain); C. Palacio, Univ. 

Autónoma de Madrid (Spain) 

 

 8545 0K A feature selection strategy for the analysis of spectra from a photoacoustic sensing 

system [8545-18] 

  A. Ulrici, Università di Modena e Reggio Emilia (Italy) and Consorzio INSTM (Italy); R. Seeber, 

Consorzio INSTM (Italy) and Università di Modena e Reggio Emilia (Italy); M. Calderisi, 

Università di Modena e Reggio Emilia (Italy) and Consorzio INSTM (Italy); G. Foca, Univ. 

degli Studi di Modena e Reggio Emilia (Italy); J. Uotila, Gasera Ltd. (Finland); M. Carras, 

Alcatel-Thales III-V Lab. (France); A. M. Fiorello, SELEX Sistemi Integrati S.p.A. (Italy) 

 
 

iv

Proc. of SPIE Vol. 8545  854501-4



  POSTER  SESSION 

 
   

 8545 0M New side-chain azo-polymers for optical applications: synthesis and characterization 

[8545-7] 

  M. C. Spiridon, Costin D. Nenitescu Institute of Organic Chemistry (Romania) and 

Polytechnical Univ. of Bucharest (Romania); F. A. Jerca, Costin D. Nenitescu Institute of 

Organic Chemistry (Romania) and Illie Murgulesci Institute of Physical Chemistry (Romania);  

  V. V. Jerca, D. M. Vuluga, Costin D. Nenitescu Institute of Organic Chemistry (Romania);  

  D. S. Vasilescu, Polytechnical Univ. of Bucharest (Romania) 

 

 8545 0N Durability evaluation of DLC coating through the enhanced environmental tests [8545-21] 

  J. Choi, S. K. Lee, C. J. Yoon, S. E. Oh, Samsung Thales Co., Ltd. (Korea, Republic of);  

C. H. Lee, Defense Agency for Technology and Quality (Korea, Republic of) 

 

 8545 0P Some technical methods to study the roughness of some surfaces generated into metallic 

targets by laser micro piercing in determined conditions [8545-24] 

  C. Bokor, Univ. Lucian Blaga in Sibiu (Romania); I. Rau, Polytechnical Univ. of Bucharest 

(Romania); I. Isarie, C. Isarie, Univ. Lucian Blaga in Sibiu (Romania); W. Kappel, National 

Institute for Research and Development for Electrical Engineering (Romania); D. Mortoiu, 

Aurel Vlaicu Univ. of Arad (Romania); S. Tiaisan, S. Itu, Univ. Lucian Blaga in Sibiu (Romania) 

 

 8545 0Q Optical third-harmonic generation measurements in biopolymer complexes [8545-25] 

  A. M. Manea, A. Tane, R. Zgarian, Polytechnical Univ. of Bucharest (Romania); J. G. Grote, 

Air Force Research Lab. (United States); F. Kajzar, Polytechnical Univ. of Bucharest 

(Romania) and Angers Univ. (France);  I. Rau, Polytechnical Univ. of Bucharest (Romania) 

   
 

   Author Index 

v

Proc. of SPIE Vol. 8545  854501-5



Proc. of SPIE Vol. 8545  854501-6



Conference Committee 

 

 
Symposium Chairs 

David H. Titterton, Defence Science and Technology Laboratory 

(United Kingdom) 

Reinhard R. Ebert, Fraunhofer-Institut für Optronik, Systemtechnik und 

Bildauswertung (Germany) 

 

Conference Chairs 

Roberto Zamboni, Consiglio Nazionale delle Ricerche (Italy) 

François Kajzar, Université d'Angers (France) 

Attila A. Szep, Air Force Research Laboratory (United States) 

 

Conference Programme Committee 

Chantal Andraud, Ecole Normale Supérieure de Lyon (France) 

André-Jean Attias, Université Pierre et Marie Curie (France) 

Carrie M. Bartsch, Air Force Research Laboratory (United States) 

Werner J. Blau, Trinity College Dublin (Ireland) 

Fabrice Charra, Commissariat à l'Énergie Atomique (France) 

Larry R. Dalton, University of Washington (United States) 

Manfred Eich, Technische Universität Hamburg-Harburg (Germany) 

Patrick Feneyrou, Thales Research & Technology (France) 

Barrett Flake, European Office of Aerospace Research and 

Development (United States) 

Marina Saphiannikova Grenzer, Leibniz-Institut für Polymerforschung 

Dresdene e.V. (Germany) 

Emily M. Heckman, Air Force Research Laboratory (United States) 

Charles Y. C. Lee, Air Force Office of Scientific Research  

(United States) 

Antoni C. Mitus, Wroclaw University of Technology (Poland) 

Dieter Neher, Universität Potsdam (Germany) 

Robert L. Nelson, Air Force Research Laboratory (United States) 

Fahima Ouchen, Air Force Research Laboratory (United States) 

Ullrich Pietsch, Universität Siegen (Germany) 

Ileana Rau, Polytechnical University of Bucharest (Romania) 

Niyazi Serdar Sariciftci, Johannes Kepler Universität Linz (Austria) 

Renato Seeber, Università degli Studi di Modena e Reggio Emilia 

(Italy) 

Kenneth D. Singer, Case Western Reserve University (United States) 

 

 

vii

Proc. of SPIE Vol. 8545  854501-7



Session Chairs 

 1 Nonlinear Optics 

Ileana Rau, Polytechnical University of Bucharest (Romania) 

 

  2 Nonlinear Optics and Sensing 

  Isabelle N. Ledoux-Rak, École Normale Supérieure de Cachan 

(France) 

 

 3 Applications I 

  Roberto Zamboni, Istituto per la Sintesi Organica e la Fotoreattività 

(Italy) 

 

  4 Biomaterials 

  Francois Kajzar, Polytechnical University of Bucharest (Romania) 

 

 5 Applications II 

  Attila A. Szep, Air Force Research Laboratory (United States) 

 

 6 Applications III 

  Attila A. Szep, Air Force Research Laboratory (United States) 

 

 

 

viii

Proc. of SPIE Vol. 8545  854501-8


