PROCEEDINGS OF SPIE

International Symposium on Photoelectronic
Detection and Imaging 2011

Terahertz Wave Technologies
and Applications

X.-C. Zhang
Jianquan Yao
Cunlin Zhang
Zhenzhan Wang
Editors

24-26 May 2011
Beijing, China

Organized by

Photoelectronic Technology Professional Committee, CSA (Chinal)

Tianjin Jinhang Institute of Technical Physics, CASIC (China)

Science and Technology on Low Light Level Night Vision Laboratory (China)

Sponsored by
Chinese Society of Astronautics (Chinal)

Volume 8195

Proceedings of SPIE, 0277-786X, v. 8195

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

International Symposium on Photoelectronic Detection and Imaging 2011: Terahertz Wave
Technologies and Applications, edited by X.-C. Zhang, Jianquan Yao, Cunlin Zhang, Zhenzhan Wang,
Proc. of SPIE Vol. 8195, 819501 - © 2011 SPIE - CCC code: 0277-786X/11/$18 - doi: 10.1117/12.906842

Proc. of SPIE Vol. 8195 819501-1



The papers included in this volume were part of the technical conference cited on the cover and
titte 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 International Symposium on Photoelectronic Detection and Imaging
2011: Terahertz Wave Technologies and Applications, edited by X.-C. Zhang, Jianquan Yao,
Cunlin Zhang, Zhenzhan Wang, Proceedings of SPIE Vol. 8195 (SPIE, Bellingham, WA, 2011) Article
CID Number.

ISSN 0277-786X
ISBN 9780819488367

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 © 2011, 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/11/$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 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 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, OA, 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 digits of the six-digit CID number.

Proc. of SPIE Vol. 8195 819501-2



Xi
xiii
XV

Contents

Symposium Committee
Conference Committee
Infroduction

Cooperating Organizations

TERAHERTZ WAVE TECHNOLOGIES AND APPLICATIONS

819502

819503

8195 04

819505

819506

8195 07

819508

819509

8195 0A

8195 0B

Terahertz reflective spectroscopy feature exiraction without phase error [8195-02]
L. Zhang, H. Zhong, C. Zhang, Capital Normal Univ. (China)

Numerical study on terahertz-source-based on difference generation intra OPO cavity
[8195-03]
C.Yang, T. Ma, Q. Ye, Southeast Univ. (China)

Focadlizing of terahertz waves with a Fresnel lens [8195-05]
Y. Shi, W. Liu, Q. Zhou, C. Zhang, Capital Normal Univ. (China)

Collective vibrational spectra of a- and y-glycine studied by terahertz and Raman
spectroscopy [8195-06]
Y. Shi, W. Liu, Q. Zhou, C. Zhang, Capital Normal Univ. (China)

1.5 THz heterodyne receiver with waveguide superconducting NbTiN hot electron
bolometer mixer [8195-08]

L. Jiang, Nanjing Forestry Univ. (China); T. Shiino, S. Yamamoto, The Univ. of Tokyo (Japan);
W. Zhang, Purple Mountain Observatory, National Astronomical Observatories (China);

Y. F. Liu, Nanjing Forestry Univ. (China)

The research on teraheriz synthetic aperture detection arrays [8195-09]
J. Chen, B. Pei, Z. Niu, Z. Wang, DalLian Univ. (China)

THz time-domain spectroscopy imaging for mail inspection [8195-12]
L. Zhang, Z. Wang, Y. Ma, E. Hao, Jilin Univ. (China)

Numerical analysis of curved frequency selective surface by finite-difference time-domain
[8195-13]

X. Chen, J. Wang, G. Chen, G. Sun, J. Lu, Changchun Univ. of Science and Technology
(Chinaq)

A compact 500GHz SIS receiver developed for space observations [8195-18]

D. Liu, Q. J. Yao, J. Li, S. C. Shi, Purple Mountain Observatory (China) and Key Lab. of Radio
Astronomy (China)

Investigation on terahertz property of single-walled carbon nanotubes [8195-19]

C. Wang, H. Su, J. Zhai, Shenzhen Univ. (China); S. Wang, Shenzhen Academy of Aerospace
Technology (China); Z. Chen, S. Ruan, Shenzhen Univ. (China)

Proc. of SPIE Vol. 8195 819501-3



81950C

8195 0D

8195 OE

8195 OF

8195 0G

8195 0H

81950l

81950J

8195 0K

8195 0L

8195 0OM

8195 0N

Numerical research on the response of Josephson junction with 0.14 THz nanosecond pulse
radiation [8195-20]

G. Wang, Tsinghua Univ. (China); J. Wang, Northwest Institute of Nuclear Technology
(China) and Xi'an Jiaotong Univ. (China); X. Wang, C. Tong, X. Li, Northwest Institfute of
Nuclear Technology (China)

Spectroscopy studies on the selected nitropolycyclic aromatic hydrocarbons compounds
in the teraheriz region [8195-21]
Y. Du, J. Liu, G. Hao, C. Guo, Z. Hong, China Jiliang Univ. (China)

Metallic meshes as biochemistry sensor chip in the terahertz region [8195-24]
B. Li, J. Shen, Capital Normal Univ. (China) and Key Lab. of Terahertz Optoelectronics
(China)

The effect of the antenna structure on electric field properties for THz generation [8195-26]
X. Chen, J. Liu, Y. Sun, L. Mq, S. Shi, Xidian Univ. (China)

Single-mode operation of terahertz quantum cascade lasers [8195-27]
J.Y.Chen, J. Q. Liu, F. Q. Liy, L. Li, L. J. Wang, Z. G. Wang, Institute of Semiconductors (China)

Light scattering effect of powder in terahertz subwavelength band [8195-28]
M. Zhang, J. Shen, Capital Normal Univ. (China) and Key Lab. of Terahertz Optoelectronics
(China)

Based on dual-energy transmission and low-energy scatter of explosives classification
[8195-29]
L. Sun, Northeastern Univ. (China)

Digital image processing algorithms to determining an object's true gray levels in x-ray
back scatter images [8195-30]
L. Sun, Northeastern Univ. (China)

Numerical simulation of terahertz generation and detection based on ultrafast
photoconductive antennas [8195-36]
L. Chen, W. Fan, Xi'an Institute of Opftics and Precision Mechanics (China)

Low-frequency vibrational modes of benzoic acid investigated by terahertz time-domain
spectroscopy and theoretical simulations [8195-39]
H. Yan, W. Fan, Z. Zheng, Xi'an Institute of Optics and Precision Mechanics (China)

Magnetic effects on THz superconducting tunnel junctions at different temperatures
[8195-40]

C. Zhang, Purple Mountain Observatory (China) and Key Lab. of Radio Astronomy (Chinal)
and Graduate School of CAS (China); Q. Yao, S. Shi, Purple Mountain Observatory (China)
and Key Lab. of Radio Astronomy (China)

Frequency calibration of terahertz time-domain spectrometers using absorption lines of

carbon monoxide [8195-41]
Q. Sun, Y. Deng, J. Yu, National Institute of Metfrology (China)

Proc. of SPIE Vol. 8195 819501-4



819500

8195 0P

81950Q

8195 0R

8195 0S

81950T

81950U

81950V

8195 OW

8195 0X

8195 0Y

8195 07

Search promising crystal of generating THz wave (Invited Paper) [8195-42]
B. Hou, Beijing Univ. of Technology (China); Y. Wang, Graduate Univ. of CAS (China);
W. Hao, G. Liu, Beijing Univ. of Technology (China); B. Yang, Graduate Univ. of CAS (China)

Conductivity of ZnO nanomaterials measured by teraheriz time-domain [8195-45]
Y. Yang. G. Zhang, Y. Pu, Minzu Univ. of China (Chinal)

Single-pixel terahertz imaging via compressed sensing [8195-46]

Y. Zhao, Beijing Institute of Technology (China) and Capital Normal Univ. (China); L. Zhang,
Capital Normal Univ. (China); G. Duan, Beijing Institute of Technology (China) and Capital
Normal Univ. (China); X. Liu, Beijing Institute of Technology (China); C. Zhang, Capital
Normal Univ. (Chinal)

THz transmission through cross metallic fractal slits by FDTD simulation [8195-47]
X. Wang, L. Liu, G. Zhao, C. Zhang, Capital Normal Univ. (China)

Terahertz reflected waves transmitted from GaAs measured by femtosecond
pump-teraheriz probe spectroscopy [8195-50]
Q. Zhou, Y. Shi, C. Zhang, Capital Normal Univ. (China)

Nonlinear free-carrier velocity induced by intense teraheriz pulse in photoexcited
semiconductor materials [8195-51]

F. H. Su, Key Lab. of Materials Physics (China); G. Sharma, F. Blanchard, Energie, Matériaux
et Télécommunications, INRS, Univ. du Québec (Canadal); L. Razzari, Energie, Matériaux et
Télécommunications, INRS, Univ. du Québec (Canada) and Univ. di Pavia (Italy);

A. Ayesheshim, Univ. of Alberta (Canada); R. Morandotti, T. Ozaki, Energie, Matériaux et
Télécommunications, INRS, Univ. du Québec (Canada); F. A. Hegmann, Univ. of Alberta
(Canada)

Transmission properties of terahertz metamaterial fabricated on isotropic and anisotropic
substrate [8195-52]
J. Liv, Y. Shi, Q. Zhou, L. Li, D. Zhao, C. Zhang, Capital Normal Univ. (China)

Single mode propagation through a terahertz kagome microstructured fiber [8195-53]
J. Anthony, R. Leonhardt, The Univ. of Auckland (New Zealand); A. Argyros, S. Leon-Saval,
The Univ. of Sydney (Australia)

The research of THz optical parametric oscillator based on ZnGeP: crystal [8195-57]
B. Wang, W. Hao, Beijing Univ. of Technology (China)

The design of frequency-drift insensitive terahertz transmission measurement system
[8195-59]
J. Liu, W. Ma, X. Fu, M. Zhang, Z. Hong, China lJiliang Univ. (China)

Transmission characteristics of teflon solid-core PCF for teraheriz region by using finite
element method [8195-62]
Z.Y.Chen, H. Su, C. Wang, Q.-Z. Chen, S.-C. Ruan, Shenzhen Univ. (China)

Determination of alcohol degree in Chinese spirit with terahertz time-domain transmission

spectroscopy [8195-63]
C. Guo, J. Liu, Z. Hong, China lJiliang Univ. (China)

Proc. of SPIE Vol. 8195 819501-5



vi

819510

819511

819512

819513

8195 14

819515

819516

819517

819518

819519

8195 1A

Determination of soluble solids content in apple products by terahertz time-domain
spectroscopy [8195-64]
G. Hao, J. Liu, Z. Hong, China lJiliang Univ. (China)

Research on bi-material MEMS detector arrays for THz imaging [8195-67]

G. Duan, Beijing Institute of Technology (China) and Capital Normal Univ. (China); B. Su,
Capital Normal Univ. (China); Y. Zhao, Beijing Institute of Technology (China) and Capital
Normal Univ. (China); X. Wang, Capital Normal Univ. (China); H. Sun, Beijing Institute of
Technology (China); C. Zhang, Capital Normal Univ. (China); W. Zhao, Beijing Institute of
Technology (China)

Research of polymer fibers for the terahertz frequency range [8195-68]
D. Wang, Capital Normal Univ. (Chinal)

Terahertz and mid-infrared tunable source based on difference frequency generation in
GasSe crystal [8195-69]
J. Lu, B. Wang, J. Huang, Z. Huang, X. Shen, Shanghai Institute of Technical Physics (China)

Terahertz broadband spectroscopic investigations of amino acid [8195-71]
D. Zhu, L. Zhang, H. Zhong, C. Zhang, Capital Normal Univ. (China)

Image enhancement techniques used for THz imaging [8195-74]
Y. Liang, W. Fan, B. Xue, Xi'an Institute of Optics and Precision Mechanics (China)

Terahertz wave detector based on glow discharge neon lamp [8195-76]
L. Hou, W. Shi, Xian Univ. of Technology (China)

Teraheriz spectroscopic study of benzodiazepine sedative hypnotics [8195-77]
F. Deng, Capital Normal Univ. (China) and Shanxi Datong Univ. (China); J. Shen, Capital
Normal Univ. (China); X. Wang, Shanxi Datong Univ. (China)

Far infrared / terahertz micromechanical imaging-array sensors based on nano-scale
optical measurement technology [8195-79]

X. Liv, Zhengzhou Univ. (China); B. Wang, Henan Univ. (China); X. Lu, E. Liang, Zhengzhou
Univ. (China); G. Yang, Zhejiang Univ. (China)

The research of THz optical parametric oscillator based on ZnGeP2 crystal [8195-80]
B. Wang, W. Hao, Beijing Univ. of Technology (Chinal)

Terahertz wave polarization extract with quariz crystal [8195-81]

C. Deng, Capital Normal Univ. (China) and Beijing Institute of Technology (China); L. Zhang,
Capital Normal Univ. (China); H. Zhong, Beijing Institute of Technology. (China); F. Yu,

C. Zhang, Capital Normal Univ. (China)

Proc. of SPIE Vol. 8195 819501-6



8195 1B

8195 1C

8195 1D

8195 1E

8195 1F

8195 1G

8195 1H

819511

8195 1J

8195 1K

8195 1L

Design and simulation of an antenna-coupled TES bolometer [8195-83]

J. Zhong, Purple Mountain Observatory (China) and Key Lab. of Radio Astronomy (China)
and Institut d'Astrophysique Spatiale, CNRS, Univ. Paris-Sud 11 (France) and Graduate
School of CAS (Chinay); S. Shi, Purple Mountain Observatory (China) and Key Lab. of Radio
Astronomy (China); F. Pajot, Y. Atik, Institut d'Astrophysique Spatiale, CNRS, Univ. Paris-Sud 11
(France); B. Belier, F. Gadot, L'Institut d'Electronique Fondamentale, CNRS, Univ. Paris-Sud 11
(France); S. Marnieros, Centre de Spectrométrie Nucléaire et de Spectrométrie de Masse,
CNRS, Univ. Paris-Sud 11 (France); M. Piat, Lab. AstroParticule et Cosmologie, CNRS, Univ.
Paris 7 (France)

Spectroscopy study of Yungang Grottoes weathered material in terahertz range [8195-84]
T.Meng, C. Yang, Y. Lu, Shanxi Datong Univ. (China); G. Zhao, Capital Normal Univ. (China)

Design and implementation of ASK heterodyne asynchronous demodulation receiver
[8195-85]
X. Xiao, M. Chen, X. Li, Guilin Univ. of Electronic Technology (China)

Analysis of relaxation in terahertz spectrum [8195-86]

J. Wang, State Key Lab. of Pulsed Power Laser Technology (China) and Key Lab. of IR and
Low Temperature Plasma of Anhui in Electric Engineering Institute (China); Y. Lu, Wuhan
Machine College, Hubei (China); J. Shi, D. Zhao, B. Xu, Z. Chen, State Key Lab. of Pulsed
Power Laser Technology (China) and Key Lab. of IR and Low Temperature Plasma of Anhui
in Electric Engineering Institute (China)

The experimental research of leaf water content using terahertz time-domain spectroscopy
[8195-87]

J. Zuo, Z. Zhang, Capital Normal Univ. (China); J. He, Information Engineering Univ. (China);
L. Zhang, K. Mu, C. Zhang, Capital Normal Univ. (China)

Non-destructive examination of epoxy glass composites using time domain reflection setup
[8195-88]
N. Palka, D. Miedzinska, H. Oblocki, R. Panowicz, Military Univ. of Technology (Poland)

Coaxial transmission line for teraheriz wave guiding [8195-89]
W. Xiong, W. Sun, X. Wang, X. Wu, Y. Zhang, Capital Normal Univ. (China)

Analysis of waveguide mode in THz metallic cylindrical waveguide based on complex
Morlet wavelet fransform [8195-91]
H. Su, Q.-Z. Chen, H.-W. Liang, C. Wang, S.-C. Ruan, Shenzhen Univ. (China)

Spectroscopy studies on the Tuha crude oil in the terahertz range [8195-92]
R. Bao, L. Tian, K. Zhao, S. Zhu, China Univ. of Petroleum (China); L. Liu, G. Zhao, Capital
Normal Univ. (China)

A high sensitivity THz detector [8195-93]
B. Su, Capital Normal Univ. (China); G. Duan, Beijing Institute of Technology (China)

Phase correction for rapid en-face scanning with pulsed teraheriz radiation [8195-94]
S. Katletz, Recendt GmbH (Austria); N. Vieweg, B. Scherger, B. Heinen, Univ. of Braunschweig

(Germany) and Philipps Univ. of Marburg (Germany); M. Koch, Philipps Univ. of Marburg
(Germany); K. Wiesauer, Recendt GmbH (Austria)

vii

Proc. of SPIE Vol. 8195 819501-7



8195 1M

8195 1N

819510

8195 1P

81951Q

8195 1R

819518

8195 1U

81951V

8195 1W

viii

Analysis on the characteristics of biological tissues based on the terahertz time domain
spectroscopy system [8195-95]

C. Liu, E. Cui, W. Liu, Capital Normal Univ. (China); P. Sun, Beijing Normal Univ. (China); J. Li,
Capital Normal Univ. (Chinal)

Terahertz wide band-pass filter design based on double layer metal hole arrays [8195-96]
S. Xia, D. Yang, L. Rao, T. Li, Zhejiang Univ. (China)

Controlled synthesis of cadmium-free CulnS2/ZnS quantum dots [8195-99]

X. Wang, J. Chen, Capital Normal Univ. (China); J. Liu, J. Liu, Chinese PLA General Hospital
(China); H. Ding, Univ. at Buffalo, SUNY (United States); K. Yong, Nanyang Technological
Univ. (Singapore); L. Ye, Chinese PLA General Hospital (China); S. He, Capital Normal Univ.
(Chinaq)

Optical constants of some liquid crystals measured by terahertz time-domain spectroscopy
[8195-100]

H. Sun, Beijing Union Univ. (China) and Beijing Institute of Technology (China); Q. Zhou, Y. Shi,
J. Liv, D. Zhao, C. Zhang, Capital Normal Univ. (China)

A teraheriz stop band filter based on two parallel metallic surfaces textured with groove
arrays [8195-104]
T. Li, D. Yang, L. Rao, S. Xia, Zhejiang Univ. (China)

Measuring the phase shift and polarity reversal of terahertz pulse due to half-wave loss
[8195-105]
Z.Zhang, K. Mu, L. Zhang, C. Zhang, Capital Normal Univ. (China)

THz real time imaging based on air ionizing in two color laser fields [8195-106]
C. Meng, D. Zhang, Z. Lv, X. Du, Z. Zhao, J. Yuan, National Univ. of Defense Technology
(China)

Quasi-phase matching analysis of the teraheriz generation in CdTe pumped by 1064nm ns
laser [8195-110]
J. G. Huang, B. B. Wang, J. X. Lu, Z. M. Huang, Shanghai Institute of Technical Physics (China)

Research on heavy metal ions detection in soil with terahertz time-domain spectroscopy
[8195-111]

B. Li, M. Wang, China Agricultural Univ. (China); W. Cao, Oklahoma State Univ. (United
States); Z. Zhang, Capital Normal Univ. (China)

An influence of the absolute phase of THz pulse on linear and nonlinear medium response
[8195-112]

V. A. Trofimov, S. A. Varentsova, Lomonosov Moscow State Univ. (Russian Federation);

N. Palka, M. Szustakowski, T. Trzcinski, Military Univ. of Technology (Poland); S. Lan, H.-Y. Liu,
South China Normal Univ. (Chinal)

Author Index

Proc. of SPIE Vol. 8195 819501-8



Symposium Commitiee

Symposium Chairs

Guofan lJin, Tsinghua University (China)

Liwei Zhou, Beijing Institute of Technology (China)

Jingshan Jiang, Center for Space Science and Applied Research
(China)

Jianquan Yao, Tianjin University (China)

Shouhuan Zhou, North China Research Institute of Electro-optics
(China)

Lianghui Chen, Institute of Semiconductors (China)

Dianyuan Fan, Shanghai Institute of Optics and Fine Mechanics
(China)

Junhao Chu, Shanghai Institute of Technical Physics (China)

Qifeng Yu, National University of Defense Technology (China)

Erqgi Liu, Academy of Chinese Aerospace Science and Industry
Feihang Technology (China)

Organizing Committee

Jinxue Wang, Chair, Raytheon Vision Systems (United States)

Yuping Cui, Chair, Academy of Chinese Aerospace Science and
Industry Feihang Technology (China)

Zhixin Wu, Chair, Tianjin Jinhang Institute of Technical Physics (China)

Xiaopeng Wang, Chair, Xi'an Institute of Applied Optics (China)

Weibiao Chen, Shanghai Institute of Optics and Fine Mechanics
(China)

Haimei Gong, Shanghai Institute of Technical Physics (China)

Yuelin Wang, State Key Laboratory of Transducer Technology (China)

Zhaojun Liv, Beijing Institute of Space Mechanics and Electricity
(China)

Bo Liv, Beijing Huahang Radio Measurement and Research Institute
(China)

Nianjiang Chen, North China Research Institute of Electro-optics
(China)

Guangjun Zhang, Beihang University (Chinal)

Jiancheng Fang, Beihang University (China)

Qian Chen, Nanjing University of Science and Technology (China)

Ping Wei, Beijing Institute of Technology (China)

Pu Wang, Beijing University of Technology (China)

Kecong Ai, Xi'an Institute of Applied Optics (China)

Heguang Liv, Key Laboratory of Microwave Remote Sensing (China)

Jindong Fei, Beijing Simulation Center (China)

Proc. of SPIE Vol. 8195 819501-9



Program Committee

Guofan Jin, Chair, Tsinghua University (China)

Jingshan Jiang, Chair, Center for Space Science and Applied
Research (China)

Jianquan Yao, Chair, Tianjin University (China)

Junhao Chu, Chair, Shanghai Institute of Technical Physics (Chinal)

Qifeng Yu, Chair, National University of Defense Technology (China)

Zhihong Wang, North Night Vision Technology Company, Ltd. (China)

Yuelin Wang, State Key Laboratory of Transducer Technology (China)

Pu Wang, Beijing University of Technology (China)

Jin Lu, Tianjin Jinhang Institute of Technical Physics (China)

Kecong Ai, Xi'an Institute of Applied Optics (China)

Feng Liv, Tianjin Jinhang Institute of Technical Physics (Chinal)

Nanjian Wu, Institute of Semiconductors (China)

Guangijun Zhang, Beijing University of Aeronautics and Astronautics
(China)

Cunlin Zhang, Capital Normal University (China)

Jianfeng Yang, Xi'an Institute of Optics and Precision Mechanics
(China)

Weibiao Chen, Shanghai Institute of Optics and Fine Mechanics
(China)

Qian Chen, Nanjing University of Science and Technology (China)

Jiancheng Fang, Beijing University of Aeronautics and Astronautics
(China)

Chunging Gao, Beijing Institute of Technology (China)

Haimei Gong, Shanghai Institute of Technical Physics (China)

Rong Shu, Shanghai Institute of Technical Physics (China)

Tianyu Xie, Peking University (China)

Proc. of SPIE Vol. 8195 819501-10



Conference Committee

Conference Chairs

John C. Zarnecki, The Open University (United Kingdom)

Carl A. Nardell, Raytheon Company (United States)

Rong Shu, Shanghai Institute of Technical Physics (China)

Jianfeng Yang, Xi'an Institute of Optics and Precision Mechanics
(China)

Yunhua Zhang, Center for Space Science and Applied Research
(China)

Program Committee

Rene Beigang, Fraunhofer Institute for Measuring Techniques and
University of Kaiserslautern (Germany)

V.Trofimov, Lomonosov Moscow State University (Russia)

Chao Zhang, University of Wollongong (Australia)

Masashi Yamaguchi, Center for Terahertz Research, Rensselaer
Polytechnic Institute (United States)

Juncheng Cao, Shanghai Institute of Microsystem and Information
Technology (China)

Shengcai Shi, Purple Mountain Observatory (China)

Wenhui Fan, Xi’'an Institute of Optics and Precision Mechanics,
CAS(China)

Tiejun Cui, Southeast University(China)

Suqing Duan, Institute of Applied Physics and Computational
Mathematics (China)

Yutong Li, Institute of Physics(China)

Biaobing Jin, Nanjing University (China)

Li Wang, Institute of Physics (China)

Proc. of SPIE Vol. 8195 819501-11



Proc. of SPIE Vol. 8195 819501-12



Infroduction

We have had the great honor to organize the 4th International Symposium on
Photoelectronic Detection and Imaging in Beijing; it follows ISPDI2009 held also in
Beijing in 2009. More than 1000 participants attended ISPDI 2011. The symposium
provided a forum for the participants to report and review ideas and up-to-date
comprehensive progress and developments and to discuss the novel approaches
to application areas in the field of photoelectronic detection and imaging.

There were 720 papers accepted for presentation at ISPDI 2011, confributed by
over 1,200 authors from nearly 20 countries, including: United States, Canada,
Russia, United Kingdom, Germany, Ireland, Belgium, Poland, Czech Republic,
South Africa, Australia, Korea, Japan, India, Malaysia, Singapore, China, and so
on. We have nearly 100 international famous scientists and experts as invited
speakers. The invited papers covered ftopics such as sensor and micromachined
optical device technologies, laser sensing and imaging, infrared imaging and
applications, imaging detector and applications, terahertz wave technologies
and applications, space exploration fechnologies and applications, and related
technologies and applications. It is sincerely hoped that the research and
development in photoelectronic detection and imaging will be promoted, and
the international cooperation sharing the common interest will be enhanced.

| would like to heartily to thank our sponsors and cooperative organizations for all
they have done for the symposium. Thanks also to all the authors for their
contributions to these proceedings, to all of the participants and friends for their
interest and efforts in helping to make the symposium possible, to the organizing
committee and the program committee for their effective work an valuable
advice, especially the ISPDI2011 Secretariaf, and to the SPIE staff for their fireless
effort and outstanding service in preparing and publishing the conference
proceedings.

Again, we extend our warmest greetings to you and hope you have had a

rewarding and exciting stay during ISPDI 2011.

Guofan Jin
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