
PROCEEDINGS OF SPIE 

Volume 6710 
 
  

Proceedings of SPIE, 0277-786X, v. 6710 
 

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

Quantum Communications and 
Quantum Imaging V 

Ronald E. Meyers 
Yanhua Shih 
Keith S. Deacon 
Editors 
 
 
26–28 August 2007 
San Diego, California, USA 
 
 
Sponsored and 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 Quantum Communications and Quantum Imaging V, edited by  
Ronald E. Meyers, Yanhua Shih, Keith S. Deacon, Proceedings of SPIE Vol. 6710 (SPIE, Bellingham, WA, 
2007) Article CID Number. 
 
ISSN 0277-786X 
ISBN 9780819468581 
 
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 © 2007, 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/07/$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 

 
 vii Conference Committee 

  
 
 SESSION 1 QUANTUM IMAGING I  
 
 6710 02 Modeling of classical ghost images formed using pseudo-thermal light sources [6710-01] 
  S. Crosby, S. Castelletto, A. Roberts, R. Scholten, Univ. of Melbourne (Australia) 
 
 6710 03 Ghost imaging with intense entangled fields [6710-02] 
  A. Andreoni, E. Puddu, CNR-INFM-CNISM, Univ. degli Studi dell'Insubria (Italy);  
  I. P. Degiovanni, Istituto Nazionale di Ricerca Metrologica (Italy); M. Bondani, CNR-INFM 

(Italy); S. Castelletto, Melbourne Univ. (Australia) 
 
 6710 04 Nonclassical mesoscopic twin-beam of light [6710-03] 
  M. Bondani, CNR-INFM (Italy); A. Allevi, CNR-INFM-CNISM, Univ. degli Studi dell'Insubria 

(Italy); G. Zambra, Univ. degli Studi dell'Insubria (Italy) and Univ. degli Studi di Milano (Italy); 
M. G. A. Paris, Univ. degli Studi di Milano (Italy); A. Andreoni, CNR-INFM-CNISM, Univ. degli 
Studi dell'Insubria (Italy); J. Peřina, Palacký Univ. (Czech Republic) and Joint Lab. of Optics, 
Palacký Univ. and Institute of Physics (Czech Republic); J. Křepelka, J. Peřina, Jr., Joint Lab. 
of Optics, Palacký Univ. and Institute of Physics (Czech Republic) 

 
 6710 05 CCD-based detection of quantum spatial correlation of twin beams for high-sensitivity 

imaging [6710-04] 
  O. Jedrkiewicz, NFM-CNR-CNISM, Univ. dell'Insubria (Italy); G. Molina Terriza, ICFO-Institut de 

Ciences Fotoniques (Spain); E. Brambilla, L. Caspani, A. Gatti, L. A. Lugiato, NFM-CNR-
CNISM, Univ. dell'Insubria (Italy); P. Di Trapani, NFM-CNR-CNISM, Univ. dell'Insubria (Italy) 
and Vilnius Univ. (Lithuania) 

 
 
 SESSION 2 QUANTUM IMAGING II  
 
 6710 09 New two-photon quantum ghost imaging experiments [6710-08] 
  R. E. Meyers, K. S. Deacon, Army Research Lab. (USA); Y. Shih, Univ. of Maryland, Baltimore 

County (USA) 
 
 
 SESSION 3 QUANTUM TECHNOLOGY I  
 
 6710 0B Development of a parametric down-conversion source for two-photon absorption 

experiments [6710-10] 
  T. B. Pittman, Univ. of Maryland, Baltimore County (USA) 
 
 6710 0C Why is the orbital angular momentum conserved in spontaneous parametric down-

conversion? [6710-11] 
  S. Feng, P. Kumar, Northwestern Univ. (USA) 
 

iii



 6710 0D The orbital angular momentum spectrum of photons generated via parametric down-
conversion [6710-12] 

  C. I. Osorio, ICFO-Institut de Ciencies Fotoniques (Spain); G. Molina-Terriza, ICFO-Institut de 
Ciencies Fotoniques (Spain) and ICREA-Institucio Catalana de Recerca I Estudis Avancats 
(Spain); J. P. Torres, ICFO-Institut de Ciencies Fotoniques (Spain) and Univ. Politecnica de 
Catalunya (Spain) 

 
 6710 0E Single-photon sources using two-photon absorption [6710-13] 
  B. C. Jacobs, Johns Hopkins Univ. Applied Physics Lab. (USA) 
 
 
 SESSION 4 QUANTUM TECHNOLOGY II  
 
 6710 0F Tunable control and use of the spectrum of photons in quantum optics applications 

[6710-15] 
  A. Valencia, M. Hendrych, X. Shi, N. Gonzalez, A. Cerè, ICFO-Institut de Ciencies Fotoniques 

(Spain); G. Molina-Terriza, ICFO-Institut de Ciencies Fotoniques (Spain) and ICREA-Institucio 
Catalana de Recerca i Estudis Avancats (Spain); J. P. Torres, ICFO-Institut de Ciencies 
Fotoniques (Spain) and Univ. Politecnica de Catalunya (Spain) 

 
 6710 0H Cavity QED with chip-based toroidal microresonators [6710-17] 
  B. Dayan, T. Aoki, E. Wilcut, S. Kelber, W. P. Bowen, A. S. Parkins, J. R. Petta, T. J. Kippenberg, 

E. Ostby, K. J. Vahala, H. J. Kimble, California Institute of Technology (USA) 
 
 
 SESSION 5 QUANTUM COMMUNICATIONS I  
 
 6710 0I Quantum hacking: attacking practical quantum key distribution systems [6710-18] 
  B. Qi, C.-H. F. Fung, Y. Zhao, X. Ma, Univ. of Toronto (Canada); K. Tamaki, NTT Corp. (Japan); 

C. Chen, H.-K. Lo, Univ. of Toronto (Canada) 
 
 6710 0K 10 Gbps quantum stream cipher by Y-00 for super HDTV transmission with provable security 

[6710-20] 
  O. Hirota, T. Shimizu, Tamagawa Univ. (Japan); T. Katayama, Soft Bank 

Telecommunications Ltd. (Japan); K. Harasawa, Hitachi Information and Communication 
Engineering Ltd. (Japan) 

 
 6710 0L Quantum networking with quantum dots coupled to micro-cavities [6710-21] 
  E. Waks, D. Sridharan, Univ. of Maryland, College Park (USA); J. Vuckovic, Stanford Univ. 

(USA) 
 
 6710 0M Quantum effects of a partially coherent beam propagating through the atmosphere 

[6710-22] 
  G. P. Berman, Los Alamos National Lab. (USA); A. A. Chumak, Institute of Physics (Ukraine) 
 
 
 SESSION 6 ENTANGLEMENT I  
 
 6710 0N Compact sources of correlated and entangled photons [6710-23] 
  M. Fiorentino, S. M. Spillane, Hewlett-Packard Labs. (USA); T. D. Roberts, AdvR, Inc. (USA);  
  R. G. Beausoleil, Hewlett-Packard Labs. (USA) 
 

iv



 6710 0O Bell states within the linewidth of SPDC and applications [6710-24] 
  M. Genovese, G. Brida, V. Caricato, INRIM (Italy); M. V. Chekhova, M.V. Lomonosov 

Moscow State Univ. (Russia); M. Gramegna, L. Krivitsky, A. Meda, INRIM (Italy); E. Predazzi, 
Teorica Univ. Torino (Italy) and INFN (Italy); P. Traina, INRIM (Italy) 

 
 6710 0P Can gravitational curvature induce decorrelation of optical entanglement? [6710-25] 
  T. C. Ralph, G. J. Milburn, T. Downes, Univ. of Queensland (Australia) 
 
 6710 0Q Reliability of photon NOON-state production schemes [6710-26] 
  A. Garuccio, Univ. degli Studi di Bari (Italy) and Instituto Nazionale Di Fisica Nucleare (Italy); 

V. Tamma, M. D'Angelo, Univ. degli Studi di Bari (Italy) 
 
 
 SESSION 7 QUANTUM COMMUNICATIONS II  
 
 6710 0R Quantum communications over optical fiber networks [6710-27] 
  T. E. Chapuran, Telcordia Technologies (USA); R. J. Runser, Lab. for Telcommunications 

Sciences (USA); P. Toliver, N. A. Peters, M. S. Goodman, Telcordia Technologies (USA);  
  S. R. McNown, J. T. Kosloski, Lab. for Telcommunications Sciences (USA); R. J. Hughes,  
  C. G. Peterson, K. P. McCabe, J. E. Nordholt, K. T. Tyagi, P. A. Hiskett, N. Dallmann, Los 

Alamos National Lab. (USA); L. Mercer, H. Dardy, Naval Research Lab. (USA) 
 
 6710 0S A novel switched interferometric quantum key distribution system [6710-28] 
  P. A. Hiskett, C. G. Peterson, D. Rosenberg, Los Alamos National Lab. (USA); S. Nam,  
  A. E. Lita, National Institute of Standards and Technology (USA); A. J. Miller, Albion College 

(USA); R. J. Hughes, J. E. Nordholt, Los Alamos National Lab. (USA) 
 
 6710 0T Quantum stream cipher: Part V. On the optimal modulation scheme and the 

implementation of deliberate signal randomization [6710-29] 
  K. Kato, National Tsing Hua Univ. (Taiwan); O. Hirota, Tamagawa Univ. (Japan) 
 
 6710 0U Optimal eavesdropping strategies in quantum cryptography using photonic quantum 

control [6710-30] 
  S. D. Bartlett, Univ. of Sydney (Australia) 
 
 
 SESSION 8 QUANTUM TECHNOLOGY III  
 
 6710 0W Rapid measurement of atomic clock-state qubits for violating Bell inequalities [6710-33] 
  R. Stock, Univ. of Toronto (Canada) and Univ. of Calgary (Canada); N. S. Babcock, Univ. of 

Calgary (Canada); M. G. Raizen, The Univ. of Texas at Austin (USA); B. C. Sanders, Univ. of 
Calgary (Canada) 

 
 6710 0X Gradient echo quantum memory for light using two-level atoms [6710-34] 
  J. J. Longdell, Univ. of Otago (New Zealand) and Australian National Univ. (Australia);  
  G. Hétet, A. L. Alexander, P. K. Lam, M. J. Sellars, Australian National Univ. (Australia) 
 
 
 
 
 
 

v



 SESSION 9 QUANTUM TECHNOLOGY IV  
 
 6710 0Y Einstein-Podolsky-Rosen correlations in entangled macroscopic quantum systems 

[6710-35] 
  F. De Martini, E. Nagali, Univ. di Roma La Sapienza (Italy); F. Sciarrino, Ctr. di Studi e 

Ricerche Enrico Fermi (Italy) and Univ. di Roma La Sapienza (Italy); C. Vitelli, Univ. di Roma 
La Sapienza (Italy) 

 
 6710 13 Review of quantum optical communications and future device evaluations [6710-41] 
  Y.-T. Kuo, H.-Y. Chang, N.-S. Liu, J.-L. Chiu, N.-T. Chen, Z. Wu, S.-L. Tsao, National Taiwan 

Normal Univ. (Taiwan); Q. Wang, L. Hoglund, B. Noharet, Acreo AB (Sweden); M. Oane,  
  F. Scarlat, A. Scarisoreanu, National Institute for Laser, Plasma and Radiation Physics 

(Romania); W.-M. Cheng, H.-W. Tsao, National Taiwan Univ. (Taiwan) 
 
 
  POSTER SESSION  
 
 6710 14 Fast and power-efficient infrared single-photon upconversion using hot-carrier 

luminescence [6710-42] 
  H. Finkelstein, K. Zhao, M. Gross, Y.-H. Lo, S. Esener, Univ. of California, San Diego (USA) 
 
 6710 15 Improve the efficiency of a practical quantum key distribution system [6710-43] 
  B. Qi, Y. Zhao, X. Ma, H.-K. Lo, L. Qian, Univ. of Toronto (Canada) 
 
 6710 16 Variation of the ground state properties of trapped Bose-Einstein condensate due to 

localized impurity [6710-45] 
  S. P. Tewari, P. Silotia, A. Saxena, L. K. Gupta, Univ. of Delhi (India) 
 
  
  Author Index 

vi



Conference Committee 

 
Conference Chairs 

Ronald E. Meyers, Army Research Laboratory (USA) 
Yanhua Shih, University of Maryland, Baltimore County (USA) 
Keith S. Deacon, Army Research Laboratory (USA) 

 

Program Committee 

Stefania A. Castelletto, The University of Melbourne (Australia) 
Richard J. Hughes, Los Alamos National Laboratory (USA) 
Yoon-Ho Kim, Pohang University of Science and Technology (South 

Korea) 
Todd B. Pittman, University of Maryland, Baltimore County (USA) 
Barry C. Sanders, University of Calgary (Canada) 
Alexander V. Sergienko, Boston University (USA) 
Dmitry V. Strekalov, Jet Propulsion Laboratory (USA) 
Shigeki Takeuchi, Hokkaido University (Japan) 
Zhi Zhao, Oak Ridge National Laboratory (USA) 

 

Session Chairs 

 
 1 Quantum Imaging I 

Ronald E. Meyers, Army Research Laboratory (USA) 
 

 2 Quantum Imaging II 
Milena D'Angelo, Università degli Studi di Bari (Italy) 
 

 3 Quantum Technology I 
Keith S. Deacon, Army Research Laboratory (USA) 
 

 4 Quantum Technology II 
Todd B. Pittman, University of Maryland, Baltimore County (USA) 
 

 5 Quantum Communications I 
Ronald E. Meyers, Army Research Laboratory (USA) 
Keith S. Deacon, Army Research Laboratory (USA) 
 

 6 Entanglement I 
Keith S. Deacon, Army Research Laboratory (USA) 
 
 

vii



 7 Quantum Communications II 
Milena D'Angelo, Università degli Studi di Bari (Italy) 
 

 8 Quantum Technology III 
Todd B. Pittman, University of Maryland, Baltimore County (USA) 
 

 9 Quantum Technology IV 
Ronald E. Meyers, Army Research Laboratory (USA) 
 

  
 

viii


