
PROCEEDINGS OF SPIE 

 
 
 
 
 

Volume 8716 
 
 

Proceedings of SPIE 0277-786X, V. 8716 

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

 

Terahertz Physics, Devices, and 
Systems VII: Advanced Applications 
in Industry and Defense 
 
 
Mehdi F. Anwar 
Thomas W. Crowe 
Tariq Manzur 
Editors 
 
 
29–30 April 2013 
Baltimore, Maryland, United States 
 
 
Sponsored and Published by  
SPIE 
 

Terahertz Physics, Devices, and Systems VII: Advanced Applications in Industry and Defense, 
edited by Mehdi F. Anwar, Thomas W. Crowe, Tariq Manzur, Proc. of SPIE Vol. 8716, 871601 

© 2013 SPIE · CCC code: 0277-786X/13/$18 · doi: 10.1117/12.2029730

Proc. of SPIE Vol. 8716  871601-1



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 Terahertz Physics, Devices, and Systems VII: Advanced Applications in 
Industry and Defense, edited by Mehdi F. Anwar, Thomas W. Crowe, Tariq Manzur, Proceedings of 
SPIE Vol. 8716 (SPIE, Bellingham, WA, 2013) Article CID Number. 
 
ISSN: 0277-786X 
ISBN: 9780819495075 
 
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 © 2013, 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/13/$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. 8716  871601-2



  Contents  
 
 vii Conference Committee 
 
 
 SESSION 1 THZ GENERATION I 
 
   

 8716 02 Broadband photonic terahertz-wave emitter integrating UTC-PD and novel planar antenna 
(Invited Paper) [8716-1] 

  H. Ito, Kitasato Univ. (Japan); T. Yoshimatsu, NTT Corp. (Japan); H. Yamamoto, Kitasato 
Univ. (Japan); T. Ishibashi, NTT Corp. (Japan) and NTT Electronics Corp. (Japan) 

 
 8716 03 Palm-size and real-time terahertz imager, and its application to development of terahertz 

sources [8716-3] 
  N. Oda, T. Ishi, S. Kurashina, T. Sudou, M. Miyoshi, T. Morimoto, T. Yamazaki, T. Tsuboi,  

T. Sasaki, NEC Corp. (Japan) 
 
 8716 05 Antenna-coupled uncooled Nb5N6 microbolometers for terahertz imaging [8716-2] 
  X. C. Tu, Q. K. Mao, L. Xu, C. Wan, Z. L. Sun, L. Kang, J. Chen, P. H. Wu, Nanjing Univ. (China) 
 
 
 SESSION 2 THZ SPECTROSCOPY I 
 
   

 8716 07 Terahertz atmospheric attenuation and continuum effects [8716-7] 
  D. M. Slocum, T. M. Goyette, E. J. Slingerland, R. H. Giles, Univ. of Massachusetts Lowell 

(United States); W. E. Nixon, U.S. Army National Ground Intelligence Ctr. (United States) 
 
 8716 08 Detection of covered materials in the TDS-THz setup [8716-6] 
  N. Palka, Military Univ. of Technology (Poland) 
 
 
 SESSION 3 THZ IMAGING I 
 
   

 8716 0A Compact THz imaging detector [8716-9] 
  J. D. Newman, P. P. K. Lee, A. P. Sacco, T. B. Chamberlain, D. A. Willems, R. D. Fiete, ITT 

Exelis Geospatial Systems (United States); M. V. Bocko, Z. Ignotovic, J. L. Pipher,  
C. W. McMurtry, X.-C. Zhang, Univ. of Rochester (United States); D. B. Rhodes, ITT Exelis 
Geospatial Systems (United States); Z. Ninkov, Rochester Institute of Technology (United 
States) 

 
 8716 0B THz-vision system with extended functionality [8716-10] 
  J. Trontelj, A. Sešek, Univ. of Ljubljana (Slovenia); A. Švigelj, Ctr. of Excellence NAMASTE 

(Slovenia) 
 
 8716 0C Spectral lines dynamics as an effective tool for the identification of substance using 

reflected THz signal [8716-11] 
  V. A. Trofimov, Lomonosov Moscow State Univ. (Russian Federation) 
 
 

iii

Proc. of SPIE Vol. 8716  871601-3



 SESSION 4 THZ ADVANCED CONCEPTS I 
 
   

 8716 0D Response of plasmonic terahertz detector to large signals: theory and experiment  
(Invited Paper) [8716-12] 

  S. Rudin, G. Rupper, U.S. Army Research Lab. (United States); A. Gutin, M. Shur, Rensselaer 
Polytechnic Institute (United States) 

 
 
 SESSION 5 THZ GENERATION II 
 
   

 8716 0I Numerical analysis of terahertz plasmonic ring resonators [8716-17] 
  M. Karabiyik, C. Al-Amin, N. Pala, Florida International Univ. (United States) 
 
 8716 0J THz transmission and detection through glow discharge detectors [8716-18] 
  K. Çınar, H. Altan, Middle East Technical Univ. (Turkey); A. B. Şahin, Yıldırım Beyazıt Univ. 

(Turkey) 
 
 
 SESSION 6 THZ SPECTROSCOPY II 
 
   

 8716 0M Employing phase modulation and second harmonic nulling to eliminate the interference 
fringes from the spectrum of a portable coherent frequency-domain THz spectrometer 
[8716-21] 

  J. R. Demers, B. L. Kasper, EMCORE Corp. (United States) 
 
 8716 0N Sub-terahertz resonance spectroscopy of biological macromolecules and cells [8716-22] 
  T. Globus, A. Moyer, B. Gelmont, T. Khromova, I. Sizov, J. Ferrance, Vibratess, LLC (United 

States) 
 
 
 SESSION 7 THZ ADVANCED CONCEPTS II 
 
   

 8716 0P Graphene active plasmonic metamaterials for new types of terahertz lasers (Invited Paper) 
[8716-24] 

  T. Otsuji, T. Watanabe, A. Satou, Tohoku Univ. (Japan) and Japan Science and Technology 
Agency (Japan); V. Popov, Kotelnikov Institute of Radio Engineering and Electronics 
(Russian Federation) and Saratov State Univ. (Russian Federation); V. Ryzhii, Tohoku Univ. 
(Japan) and Japan Science and Technology Agency (Japan) 

 
 8716 0Q Micromachined probes for characterization of submillimeter-wave on-wafer components 

(Invited Paper) [8716-25] 
  R. M. Weikle II, N. S. Barker, A. W. Lichtenberger, M. F. Bauwens, Univ. of Virginia (United 

States) 
 
 8716 0R Low-loss waveguides and devices for compact THz systems (Invited Paper) [8716-26] 
  B. M. a. Rahman, M. Uthman, A. Quadir, N. Kejalakshmy, C. Markides, C. Themistos, City 

Univ. London (United Kingdom) 
 
 

 
 

iv

Proc. of SPIE Vol. 8716  871601-4



 SESSION 8 THZ IMAGING II 
 
   

 8716 0T Heterodyne detection at 300 GHz using glow discharge detectors with efficient  
quasi-optical design [8716-28] 

  A. Aharon Akram, Ben-Gurion Univ. of the Negev (Israel) and Ariel Univ. (Israel); D. Rozban, 
Ariel Univ. (Israel) and Ben-Gurion Univ. of the Negev (Israel); A. Levanon , Ben-Gurion Univ. 
of the Negev (Israel); A. Abramovich, Ariel Univ. (Israel); N. S. Kopeika, Ben-Gurion Univ. of 
the Negev (Israel) 

 
 8716 0V Terahertz 3D imaging with a CW source and phase-shifting interferometry [8716-30] 
  Y. Sasaki, C. Otani, H. Kasuga, H. Ohmori, RIKEN (Japan); M. Suga, T. Yuasa, Yamagata 

Univ. (Japan) 
 
 
  POSTER SESSION 
 
   

 8716 0X Polar synthetic imaging [8716-31] 
  J. K. George, The George Washington Univ. (United States) 
 
 8716 0Y Terahertz spectra of materials measured by the OPO-based system [8716-32] 
  M. J. Walczakowski, N. Palka, P. Zagrajek, M. Szustakowski, Military Univ. of Technology 

(Poland) 
 
 
 

  Author Index 

v

Proc. of SPIE Vol. 8716  871601-5



Proc. of SPIE Vol. 8716  871601-6



Conference Committee 
 
 
Symposium Chair 

Kenneth R. Israel, Major General (USAF Retired) (United States) 
 

Symposium Cochair 

David A. Whelan, Boeing Defense, Space, and Security  
(United States) 

 
Conference Chairs 

Mehdi F. Anwar, University of Connecticut (United States) 
Thomas W. Crowe, Virginia Diodes, Inc. (United States) 
Tariq Manzur, Naval Undersea Warfare Center (United States) 

 
Conference Program Committee 

Giles Davies, University of Leeds (United Kingdom) 
Gottfried H. Döhler, Max Planck Institute for the Science of Light 

(Germany) 
Achyut K. Dutta, Banpil Photonics, Inc. (United States) 
M. Saif Islam, University of California, Davis (United States) 
Hiroshi Ito, Kitasato University (Japan) 
Peter Uhd Jepsen, Technical University of Denmark (Denmark) 
Edmund H. Linfield, University of Leeds (United Kingdom) 
Amir Hamed Majedi, University of Waterloo (Canada) 
Taiichi Otsuji, Tohoku University (Japan) 
Azizur Rahman, The City University (United Kingdom) 
Victor Ryzhii, University of Aizu (Japan) 
Ashok K. Sood, Magnolia Optical Technologies, Inc. (United States) 
Sigfrid K. Yngvesson, University of Massachusetts Amherst  

(United States) 
Weili Zhang, Oklahoma State University (United States) 

 
Session Chairs 

1      THz Generation I 
Thomas W. Crowe, Virginia Diodes, Inc. (United States) 
Tariq Manzur, Naval Undersea Warfare Center (United States) 

 
2      THz Spectroscopy I 

Mehdi F. Anwar, University of Connecticut (United States) 
Taiichi Otsuji, Tohoku University (Japan) 

vii

Proc. of SPIE Vol. 8716  871601-7



3      THz Imaging I 
Tariq Manzur, Naval Undersea Warfare Center (United States) 
Mehdi F. Anwar, University of Connecticut (United States) 

 
4      THz Advanced Concepts I 

Thomas W. Crowe, Virginia Diodes, Inc. (United States) 
Ashok K. Sood, Magnolia Optical Technologies, Inc. (United States) 

 
5      THz Generation II 

Mehdi F. Anwar, University of Connecticut (United States) 
Azizur Rahman, City University London (United Kingdom) 

 
6      THz Spectroscopy II 

Azizur Rahman, City University London (United Kingdom) 
Tariq Manzur, Naval Undersea Warfare Center (United States) 

 
7      THz Advanced Concepts II 

Mehdi F. Anwar, University of Connecticut (United States) 
Tariq Manzur, Naval Undersea Warfare Center (United States) 

 
8      THz Imaging II 

Thomas W. Crowe, Virginia Diodes, Inc. (United States) 
Tariq Manzur, Naval Undersea Warfare Center (United States) 

 
 

 

viii

Proc. of SPIE Vol. 8716  871601-8


