
PROCEEDINGS OF SPIE 

 
 
 
 
 

Volume 8796 
 
 

Proceedings of SPIE 0277-786-786X, V.8796 

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

 

2nd International Symposium on 

Laser Interaction with Matter 

(LIMIS 2012) 
 
 

Jingru Liu 

Jianlin Cao 

Stefan Kaierle 
Chairs/Editors 
 

 

9-12, September, 2012 

Xi'an, Shaanxi, China 

 

 

Organized by 

State Key Laboratory of Laser Interaction with Matter (China) 

Publication Department of CIOMP (China) 

 

Sponsored by 

Northwest Institute of Nuclear Technology (China) • Changchun Institute of Optics, Fine 

Mechanics and Physics, Chinese Academy of Sciences (China) • Chinese Optical Society 

(China) • European Laser Institute • The Optical Society (United States) • Shaanxi Optical 

Society (China) • Asian Core Program for High Energy Density Science Using Strong Laser 

Photons by the Japan Society for the Promotion of Science (Japan) 

 

Cooperating Organization and Publisher 

SPIE  

2nd International Symposium on Laser Interaction with Matter (LIMIS 2012), edited by 
Jingru Liu, Jianlin Cao, Stefan Kaierle, Proc. of SPIE Vol. 8796, 879601 · © 2013 

SPIE · CCC code: 0277-786X/13/$18 · doi: 10.1117/12.2029216

Proc. of SPIE Vol. 8796  879601-1



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 2nd International Symposium on Laser Interaction with Matter (LIMIS 

2012), edited by Jingru Liu, Jianlin Cao, Stefan Kaierle, Proceedings of SPIE Vol. 8796 (SPIE, 

Bellingham, WA, 2013) Article CID Number. 

 

ISSN: 0277-786X 

ISBN: 9780819496393 

 

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. 8796  879601-2



  Contents 

  

 
 xiii Conference Committees 

 xv Introduction  
 

 

 SESSION 1 LASER IRRADIATION EFFECT AND MECHANISM 

 
   

 8796 02 Investigation of performance and mechanism for chemical laser propulsion (Invited Paper) 

[8796-135] 

  Z. Tang, L. Li, Univ. of Science and Technology of China (China) 

 

 8796 03 Laser irradiation effects on metal or composite plates subjected to surface flow (Invited 

Paper) [8796-151] 

  H. Jiang, G. Zhao, M. Chen, L. Jiao, J. Li, National Univ. of Defense Technology (China) 

 

 8796 04 Laser working regime impact to damage effect of detectors [8796-19] 

  F. Yan, State Key lab. of Pulse Power Laser Technology (China) and Electronic Engineering 

Institute (China) 

 

 8796 05 Coupled thermal-fluid-structure behavior of airflow over target irradiated by high-power 

laser [8796-22] 

  Y. Huang, H. Song, C. Huang, Institute of Mechanics (China) 

 

 8796 06 Numerical simulation of laser-induced heating on multilayers [8796-29] 

  P. Hu, F. Chen, Institute of Applied Physics and Computational Mathematics (China) and 

Key Lab. of High Energy Laser Science and Technology (China) 

 

 8796 07 Experimental study of laser ablative process on man-made space debris [8796-33] 

  X. Jin, S. Shen, J. Ye, H. Chang, M. Wen, Academy of Equipment (China) 

 

 8796 08 Numerical study on propulsion properties of laser ablated polymer target [8796-36] 

  N. Li, Y. Hong, J. Wu, W. Zhou, J. Ye, Academy of Equipment (China) 

 

 8796 09 A criterion for threshold equivalence between static and scanning irradiation of laser 

beam [8796-41] 

  Y. Wu, Tsinghua Univ. (China) and Northwest Institute of Nuclear Technology (China);  

  Q. Wang, X. Ye, Northwest Institute of Nuclear Technology (China); C. Tang, Tsinghua Univ. 

(China); X. Lin, M. Zhou, Northwest Institute of Nuclear Technology (China) 

 

 8796 0A Research on absorption effects of laser energy due to plasma plume induced by laser 

ablation [8796-46] 

  H. Chang, X. Jin, J. Ye, M. Wen, Academy of Equipment (China) 

 

 8796 0B Numerical study on thermal load of laser reflecting focusing system [8796-47] 

  F. Q. Cheng, Y. J. Hong, Academy of Equipment (China) 

 

iii

Proc. of SPIE Vol. 8796  879601-3



 8796 0C Investigation on combustion of porous silicon nanoenergetic chips ignited by single pulse 

laser [8796-49] 

  S. Wang, R. Shen, Y. Ye, L. Wu, C. Yang, Nanjing Univ. of Science and Technology (China) 

 

 8796 0D Experimental research on femto-second laser damaging array CCD cameras [8796-56] 

  J. Shao, Changchun Institute of Optics, Fine Mechanics and Physics (China), and 

Graduate Univ. of Chinese Academy of Science (China); J. Guo, T. Wang, Changchun 

Institute of Optics, Fine Mechanics and Physics (China); M. Wang, Changchun Institute of 

Optics, Fine Mechanics and Physics (China), and Graduate Univ. of Chinese Academy of 

Science (China) 

 

 8796 0E Diffuse characteristics study of laser target board using Monte Carlo simulation [8796-61] 

  P. Yang, Northwest Institute of Nuclear Technology (China) and Tsinghua Univ. (China);  

  Y. Wu, Z. Wang , M. Tao, Northwest Institute of Nuclear Technology (China); J. Wu, 

Northwest Institute of Nuclear Technology (China) and Tsinghua Univ. (China); P. Wang,  

  Y. Yan, L. Zhang, G. Feng, J. Zhu, G. Feng, Northwest Institute of Nuclear Technology 

(China) 

 

 8796 0F Analysis and simulation to excessive saturation effect of CCD [8796-64] 

  Z. Zhang, Y. Cai, J. Zhang, C. Wei, G. Feng, X. Ye, Northwest Institute of Nuclear Technology 

(China) 

 

 8796 0G Research on velocity of thin aluminum flyers formed by laser ablation [8796-69] 

  L. Wu, R. Shen, J. Xu, Y. Ye, Y. Hu, Nanjing Univ. of Science and Technology (China) 

 

 8796 0H Laser-induced damage degree assessment for filters based on static Bayesian network 

[8796-76] 

  M. Zhou, J. Zhang, D. Cheng, X. Lin, C. Wei, Northwest Institute of Nuclear Technology 

(China) 

 

 8796 0I Experimental study of the damage of silicon photoelectric detector materials induced by 

repetitively pulsed femtosecond laser [8796-80] 

  Y. Cai, Z. Ma, Z. Zhang, Northwest Institute of Nuclear Technology (China); G. Cheng, Xi'an 

Institute of Optics and Precision Mechanics (China); X. Ye, D. Cheng, Northwest Institute of 

Nuclear Technology (China) 

 

 8796 0J Influence of near-wall airflow traversing crater in target on thermal effects of laser 

irradiation [8796-84] 

  R. Xu, N. Zhang, Shenyang Aerospace Univ. (China); X. Lin, Northwest Institute of Nuclear 

Technology (China); C. Zhao, G. Li, Shenyang Aerospace Univ. (China) 

 

 8796 0K Experimental investigation of laser irradiation effects on thin aluminum sheets subjected to 

tangential flow [8796-90] 

  J. Li, G. Zhao, L. Jiao, C. Yuan, M. Chen, National Univ. of Defense Technology (China) 

 

 8796 0L Study on the laser irradiation effects on carbon fiber reinforced resin composite subjected 

to tangential gas flow loading [8796-96] 

  M. Chen, H. Jiang, L. Jiao, J. Li, Z. Liu, National Univ. of Defense Technology (China) 

 

 8796 0M Flight test of multi-pulses vertical laser propulsion in air breathing mode [8796-104] 

  M. Wen, Tsinghua Univ. (China) and Academy of Equipment (China); J. Wu, G. Wang, 

Academy of Equipment (China) 

iv

Proc. of SPIE Vol. 8796  879601-4



 8796 0N Large-scale numerical simulation of laser propulsion by parallel computing [8796-105] 

  Y. Zeng, National Univ. of Defense Technology (China); W. Zhao, Academy of Equipment 

(China); Z. Wang, National Univ. of Defense Technology (China) 

 

 8796 0O Laser coupling effects on structural material under different surface conditions [8796-108] 

  G. Feng, Xidian Univ. (China) and Northwest Institute of Nuclear Technology (China);  

  C. Wei, L. Wu, L. Chen, X. Lin, J. Zhang, Z. Ma, Northwest Institute of Nuclear Technology 

(China) 

 

 8796 0P Experimental investigation on the damage effect of steel structure by continuous laser 

under preloaded invariable stretching stress [8796-111] 

  Y. Zhu, X. Ye, X. Lin, C. Wei, L. Wang, D. Cheng, Northwest Institute of Nuclear Technology 

(China) 

 

 8796 0Q The simulation of behaviors of photodetectors under pulsed laser irritation [8796-112] 

  X. Zheng, National Univ. of Defense Technology (China); X. Cheng, National Univ. of 

Defense Technology (China) and Science and Technology on Electro-Optical Information 

Security Control Lab. (China); X. Yu, L. Qian, Sun Yat-Sen Univ. (China); T. Jiang, National 

Univ. of Defense Technology (China) 

 

 8796 0R Photoelectric performance degradation of millisecond laser-irradiated silicon photodiodes 

[8796-115] 

  Z. Li, C. Chen, X. Wang, Y. Zhang, H. Zhang, Z. Shen, X. Ni, Nanjing Univ. of Science and 

Technology (China) 

 

 8796 0S Laser irradiation effect on plasma sprayed YSZ coating [8796-123] 

  L. Lu, F. Wang, Z. Ma, Beijing Institute of Technology (China), and National Key Lab. of 

Science and Technology (China) 

 

 8796 0T Reflectivity and laser ablation of ZrB2/Cu ultra-high temperature ceramic [8796-127] 

  Z. Yan, Z. Ma, S. Zhu, L. Liu, Q. Xu, Beijing Institute of Technology (China), and National Key 

Lab. of Science and Technology (China) 

 

 8796 0U Investigation of long pulse laser induced flame on Al in air using optical interferometry 

[8796-141] 

  H. Zhang, J. Lu, Z. Shen, X. Ni, Nanjing Univ. of Science and Technology (China) 

 

 8796 0V Mathematical model of 30CrMnSi alloy steel absorptivity evolution under 1.07μm cw-laser 

irradiation [8796-142] 

  C. Wei, L. Chen, W. Liu, M. Zhou, Z. Zhang, Northwest Institute of Nuclear Technology 

(China) 
 
 
 SESSION 2 LASER PLASMA PHYSICS 

 
   

 8796 0W Reaching vacuum harmonic generation and the Schwinger limit with x-rays (Invited Paper) 

[8796-152] 

  A. B. Borisov, J. C. McCorkindale, S. Poopalasingam, J. W. Longworth, C. K. Rhodes, Univ. of 

Illinois at Chicago (United States) 

 

 

v

Proc. of SPIE Vol. 8796  879601-5



 8796 0X Laser interaction with nano-structured target and their applications in high energy density 

physics [8796-5] 

  J. Yu, Univ. of Electronic Science and Technology of China (China) and China Academy of 

Engineering Physics (China); X. Jin, Univ. of Electronic Science and Technology of China 

(China); W. Zhou, China Academy of Engineering Physics (China); B. Li, Univ. of Electronic 

Science and Technology of China (China); Y. Gu, China Academy of Engineering Physics 

(China) 

 

 8796 0Y Grating-assisted surface plasmons resonance in 2D microstructures induced by 

femtosecond vector fields [8796-12] 

  K. Lou, S.-X. Qian, Y. Li, C. Tu, Nankai Univ. (China); H.-T. Wang, Nankai Univ. (China) and 

Nanjing Univ. (China) 

 

 8796 0Z Development of streak camera with anisotropic focusing electron optical system [8796-17] 

  J. Tian, Xi’an Institute of Optics and Precision Mechanics (China); Y. Ding, China Academy 

of Engineering Physics (China); X. Cao, Xi’an Institute of Optics and Precision Mechanics 

(China); S. Liu, China Academy of Engineering Physics (China); X. Xu, Xi’an Institute of 

Optics and Precision Mechanics (China); X. Hu, China Academy of Engineering Physics 

(China); W. Wen, J. Wang, C. Wang, H. Liu, G. Dong, T. Zhang, Y. Lu, X. Wang, Xi’an 

Institute of Optics and Precision Mechanics (China); J. Liu, Xi’an Institute of Optics and 

Precision Mechanics (China), and Graduate Univ. of Chinese Academy of Sciences 

(China) 

 

 8796 10 Determination of radial structure of core temperature and density [8796-30] 

  J. Dong, Z. Cao, Z. Yang, B. Deng, Z. Yuan, China Academy of Engineering Physics (China) 

 

 8796 11 Characteristics of shock wave from nanosecond laser-produced aluminum plasma in air 

[8796-35] 

  T. Liu, X. Gao, Z. Liu, C. Sun, Z. Hao, G. Jin, J. Lin, Changchun Univ. of Science and 

Technology (China) 

 

 8796 12 Generation of double quasimonoenergetic electron bunches in the wakefield during the 

laser-plasma interaction [8796-38] 

  M.-P. Liu, Nanchang Univ. (China) and Beijing Normal Univ. (China); B.-B. Liu, X.-Z. Li, 

Nanchang Univ. (China) 

 

 8796 13 Spectroscopic, electrical diagnostics of dual-power electrodes atmospheric pressure 

argon plasma plume discharge characteristics [8796-44] 

  M. Qian, China Academy of Engineering Physics (China); L. Yang, Lanzhou Univ. (China); 

D. Jin, X. Tan, China Academy of Engineering Physics (China) 

 

 8796 14 Theoretical and experimental studies of directivity of sound field generated by pulsed laser 

induced breakdown in liquid water [8796-71] 

  Y. Shen, F. Zhu, L. Yu, Northwest Institute of Nuclear Technology (China) 

 

 8796 15 Generation of strongly coupled plasmas by high power excimer laser [8796-82] 

  Y. Zhu, J. Liu, Y. Zhang, Y. Hu, Northwest Institute of Nuclear Technology (China); J. Zhang, 

Z. Zheng, Research Ctr. of Laser Fusion (China); X. Ye, Northwest Institute of Nuclear 

Technology (China) 

 

 

vi

Proc. of SPIE Vol. 8796  879601-6



 8796 16 Analysis of the relationship between incident laser intensity and the parameters of LSDW 

[8796-107] 

  J. Wu, Academy of Equipment (China); M. Wen, Academy of Equipment (China), and 

Tsinghua Univ. (China); N. Li, Academy of Equipment (China) 

 

 8796 17 Temporal evolution spectroscopic investigation of metal hydride compound induced by 

pulsed laser [8796-109] 

  L. Yang, Lanzhou Univ. (China); M. Qian, L. Chen, D. Jin, X. Tan, China Academy of 

Engineering Physics (China) 

 
 
 SESSION 3 LASER SPECTRUM TECHNOLOGY AND APPLICATIONS 

 
   

 8796 18 Optical frequency modulation continuous wave coherent laser radar for spacecraft safe 

landing vector velocity measurement [8796-11] 

  X. Sui, S. Zhou, Science and Technology on Solid-State Laser Lab. (China) 

 

 8796 19 Retrieving the atmospheric aerosol properties over Beijing region by combining rotational 

Raman - Mie lidar and CALIPSO [8796-23] 

  Y. Zhang, D. Li, B. Chen, S. Chen, H. Chen, P. Guo, Beijing Institute of Technology (China) 

 

 8796 1A Experimental studies on plasma emission spectroscopy of laser ablation of hexahydro-

l,3,5-trinitro-l,3,5-triazine [8796-48] 

  W. Zhang, R. Shen, L. Wu, Y. Ye, Y. Hu, Nanjing Univ. of Science and Technology (China) 

 

 8796 1B Flow visualization of transverse jet in supersonic flow using planar laser-induced 

fluorescence technique [8796-52] 

  L. Li, Y. Wang, Y. Hong, Academy of Equipment (China) 

 

 8796 1C Detailed investigation of OH-LIF spectrum in methane/air flame [8796-73] 

  G. Li, J. Ye, Z. Zhang, Z. Hu, Northwest Institute of Nuclear Technology (China) 

 

 8796 1D Ns-shadowgraphy time resolved plume generation and expansion in the laser micro 

ablation [8796-89] 

  J. Ye, X. Jin, H. Chang, Academy of Equipment (China) 

 

 8796 1E Velocity measurements of high temperature high speed flow by hydroxyl tagging 

velocimetry [8796-93] 

  J. Ye, Z. Hu, Z. Zhang, S. Wang, G. Li, M. Huang, J. Liu, Northwest Institute of Nuclear 

Technology (China) 

 

 8796 1F Coherent anti-stokes Raman scattering thermometry applied to a supersonic combustor 

[8796-100] 

  L. Zhang, Z. Hu, J. Ye, Z. Zhang, S. Wang, J. Liu, Northwest Institute of Nuclear Technology 

(China) 

 

 8796 1G Laser-based measurements of temperature, species, and velocity in engine combustor 

[8796-101] 

  Z. Hu, J. Liu, J. Ye, Z. Zhang, B. Tao, L. Zhang, Northwest Institute of Nuclear Technology 

(China) 

 

 

vii

Proc. of SPIE Vol. 8796  879601-7



 8796 1H TDLAS for measurement of temperature in combustion environment [8796-113] 

  P. Liu, B. Huang, B. Yang, G. He, Northwestern Polytechnical Univ. (China) 

 

 8796 1I Experimental investigation on the effect of injection conditions on spray and atomization of 

a centrifugal nozzle [8796-124] 

  W. Fan, H. Song, Z. Fan, L. Zhao, Northwestern Polytechnical Univ. (China) 

 

 8796 1J Combined TDLAS and OES technique for CO concentration measurement in shock-heated 

Martian atmosphere [8796-126] 

  X. Lin, Beijing Institute of Technology (China) and Institute of Mechanics (China); X. Yu, F. Li, 

S. Zhang, Institute of Mechanics (China); J. Xin, Beijing Institute of Technology (China);  

  X. Chang, Institute of Mechanics  (China) 

 

 8796 1K Single-shot measurement of UV ultrashort pulse laser [8796-144] 

  Y. Xu, X. Tang, J. Zhang, X. Xi, X. Zhang, H. Zhang, China Institute of Atomic Energy (China) 

 
 
 SESSION 4 HIGH POWER LASERS 

 
   

 8796 1L Overview on the high power excimer laser technology (Invited Paper) [8796-95] 

  J. Liu, Northwest Institute of Nuclear Technology (China) 

 

 8796 1M Triggering and guiding of electric discharge by a train of sub-TW UV laser pulses (Invited 

Paper) [8796-134] 

  A. A. Ionin, S. I. Kudryashov, A. O. Levchenko, L. V. Seleznev, A. V. Shutov, D. V. Sinitsyn,  

  I. V. Smetanin, E. S. Sunchugasheva, N. N. Ustinovsky, V. D. Zvorykin, P.N. Lebedev Physical 

Institute (Russian Federation) 

 

 8796 1N High power semiconductor laser beam combining technology and its applications (Invited 

Paper) [8796-150] 

  L. Wang, C. Tong, H. Peng, Changchun Institute of Optics, Fine Mechanics and Physics 

(China); J. Zhang, Changchun Institute of Optics, Fine Mechanics and Physics (China) and 

Graduate Univ. of Chinese Academy of Sciences (China) 

 

 8796 1O Influence of the helium-pressure on diode-pumped alkali-vapor laser [8796-26] 

  F. Gao, Changchun Institute of Optics, Fine Mechanics and Physics (China) and Graduate 

Univ. of Chinese Academy of Sciences (China); F. Chen, J. Xie, L. Zhang, D. Li, G. Yang,  

  J. Guo, Changchun Institute of Optics, Fine Mechanics and Physics (China) 

 

 8796 1P Experimental study on non-chain electric-discharge pulsed DF laser [8796-27] 

  P. Ruan, Changchun Institute of Optics, Fine Mechanics and Physics (China), and 

Graduate Univ. of Chinese Academy of Sciences (China); L. Zhang, Changchun Institute of 

Optics, Fine Mechanics and Physics (China); G. Tan, Q. Pan, Changchun Institute of Optics, 

Fine Mechanics and Physics (China), and Graduate Univ. of Chinese Academy of 

Sciences (China); J. Xie, Changchun Institute of Optics, Fine Mechanics and Physics 

(China); F. Gao, Changchun Institute of Optics, Fine Mechanics and Physics (China), and 

Graduate Univ. of Chinese Academy of Sciences (China); Y. Geng, Changchun Institute of 

Optics, Fine Mechanics and Physics (China) 

 

 

 

 

viii

Proc. of SPIE Vol. 8796  879601-8



 8796 1Q Research of beam smoothing technology on the technical integration line [8796-28] 

  R. Zhang, China Academy of Engineering Physics (China) and Univ. of Science and 

Technology (China); J. Su, P. Li, Y. Zhang, J. Wang, J. Dong, D. Yang, F. Jing, China 

Academy of Engineering Physics (China); L. Xu, H. Ming, Univ. of Science and Technology 

of China (China) 

 

 8796 1R investigation of ISI excimer pulse shaping for inert confined fusion [8796-34] 

  Z. Gao, Z. Lu, H. Zhang, Y. Xiang, F. Hu, J. Li, X. Tang, China Institute of Atomic Energy 

(China) 

 

 8796 1S High efficient Q-switched Nd:YLF laser operating at 523.5nm with near-diffraction-limited 

beam quality [8796-42] 

  T. Lu, M. Huang, D. Liu, Y. He, X. Zhu, Shanghai Institute of Optics and Fine Mechanics 

(China) 

 

 8796 1T Comparison of high repetition rate Q-switched 355nm ultraviolet lasers with EOM and AOM 

[8796-43] 

  T. Lu, X. Li, H. Zang, X. Zhu, Shanghai Institute of Optics and Fine Mechanics (China) 

 

 8796 1U The research of Iodine pool pressure of chemical oxygen-iodine laser in non-equilibrium 

condition and its automatic control system design [8796-51] 

  S. Zhou, Northwest Institute of Nuclear Technology (China); P. Qu, Northwest Institute of 

Nuclear Technology (China) and Xi'an Jiaotong Univ. (China); W. Ren, Northwest Institute 

of Nuclear Technology (China) 

 

 8796 1V Short-length large-mode-area photonic crystal fiber laser operating at 978 nm [8796-54] 

  J. He, Z. Wang, Shanghai Institute of Optics and Fine Mechanics (China), Shanghai Key 

Lab. of All Solid-State Laser and Applied Techniques (China), and Graduate Univ. of the 

Chinese Academy of Sciences (China); W. Wu, Qufu Normal Univ. (China); S. Du, Shanghai 

Institute of Optics and Fine Mechanics (China), Shanghai Key Lab. of All solid-state Laser 

and Applied Techniques (China), and Graduate Univ. of the Chinese Academy of 

Sciences (China); Q. Lou, J. Zhou, Shanghai Institute of Optics and Fine Mechanics (China), 

and Shanghai Key Lab. of All Solid-State Laser and Applied Techniques (China); X. Li, 

Shanghai Institute of Optics and Fine Mechanics (China) 

 

 8796 1W Cross relaxation in Tm-doped fiber lasers [8796-59] 

  M. Tao, Northwest Institute of Nuclear Technology (China); Q. Huang, T. Yu, Shanghai 

Institute of Optics and Fine Mechanics (China); P. Yang, Northwest Institute of Nuclear 

Technology (China); W. Chen, Shanghai Institute of Optics and Fine Mechanics (China);  

  X. Ye, Northwest Institute of Nuclear Technology (China) 

 

 8796 1X Experimental study on laser beam diagnostics based on fiber array [8796-63] 

  Y. Wu, P. Yang, P. Wang, W. Liu, Z. Wang, J. Wu, X. Ye, Northwest Institute of Nuclear 

Technology (China) 

 

 8796 1Y Offset-central-wavelength multilayer films reflector for high energy laser beam diagnosis 

[8796-67] 

  S. Chen, C. Yuwen, Y. Wu, P. Wang, M. Tao, F. Liu, Northwest Institute of Nuclear 

Technology (China) 

 

 

ix

Proc. of SPIE Vol. 8796  879601-9



 8796 1Z A compound detector array for the measurement of large-area laser-beam intensity 

distribution [8796-75] 

  F. Wang, Y. Xie, Y. Ji, L. Duan, X. Ye, Northwest Institute of Nuclear Technology (China) 

 

 8796 20 Discharge pumped non-chain repetitively pulsed HF laser [8796-78] 

  K. Huang, A. Yi, Y. Tang, F. Zhu, L. Ma, L. Yu, Y. Shen, C. Huang, X. Huang, H. Qian, J. Liu,  

  X. Ye, Northwest Institute of Nuclear Technology (China) 

 

 8796 21 Far-field beam quality evaluation of high-power unstable resonators TEA CO2 Laser  

  [8796-83] 

  R. Guo, Changchun Institute of Optics, Fine Mechanics and Physics (China), and State Key 

Lab. of Laser Interaction with Matter (China); N. Chen, K. Shi, B. Wang, Changchun Institute 

of Optics, Fine Mechanics and Physics (China) 

 

 8796 22 High power excimer laser image relay system analysis using Delano diagram [8796-86] 

  Y. Zhang, J. Zhao, X. Zhao, Y. Hu, D. Wang, Q. Xue, J. Liu, Northwest Institute of Nuclear 

Technology (China) 

 

 8796 23 Study on the technology of the high power XeF(C-A) laser with repetition mode [8796-88] 

  L. Yu, L. Ma, A. Yi, C. Huang, F. Zhu, X. An, Y. Shen, H. Qian, X. Huang, K. Huang, Y. Tang,  

  X. Ye, J. Liu, Northwest Institute of Nuclear Technology (China) 

 

 8796 24 ASE suppression of XeCl excimer laser MOPA system using UV electro-optical switch  

  [8796-116] 

  Y. Hu, X. Zhao, Q. Xue, D. Wang, G. Zheng, H. Hua, Y. Zhang, Y. Zhu, W. Xiao, L. Wang, 

Northwest Institute of Nuclear Technology (China) 

 

 8796 25 Automatic alignment of double optical paths in excimer laser amplifier [8796-117] 

  D. Wang, X. Zhao, H. Hua, Y. Zhang, Y. Hu, A. Yi, J. Zhao, Northwest Institute of Nuclear 

Technology (China) 

 

 8796 26 An optical parameter oscillator for alkali vapor lasers high intensity pump experiment 

[8796-129] 

  L. Li, W. Li, H. Wang, Z. Yang, X. Xu, National Univ. of Defense Technology (China) 

 

 8796 27 Research on a middle infrared and long infrared dual-band laser based on energy 

transferring from DF (v) to CO2 (0000) [8796-133] 

  W. Zhong, S. Yuan, X. Sun, National Univ. of Defense Technology (China) 

 

 8796 28 High power diode-side-pumped Nd:YAG laser on the low gain three lines near 1.1 μm 

[8796-139] 

  Z. Wang, D. Cui, Y. Bo, S. Xie, Y. Xu, F. Yang, J. Xu, Q. Peng, Z. Xu, Technical Institute of 

Physics and Chemistry (China) 

 

 

 

 

 

 

 

 
 

x

Proc. of SPIE Vol. 8796  879601-10



 SESSION 5 NONLINEAR OPTICS 

 
   

 8796 29 Proposal on a single-shot correlator for measuring contrast ratio based on optical 

replication [8796-8] 

  S. Yuan, Xi'an Institute of Optics and Precision Mechanics (China), and Graduate Univ. of 

Chinese Academy of Sciences (China); L. Gao, Xi'an Institute of Optics and Precision 

Mechanics (China); J. Zhao, Xi'an Institute of Optics and Precision Mechanics (China), and 

Graduate Univ. of Chinese Academy of Sciences (China) 

 

 8796 2A Taxonomy, chemical bonding relations and nonlinear optical properties of 

noncentrosymmetric sulfide crystals [8796-31] 

  L. Zhang, Changchun Institute of Optics, Fine Mechanics and Physics (China); V. Atuchin, 

B. Kidyarov, A.V. Rzhanov Institute of Semiconductor Physics (Russian Federation);  

  Y. Andreev, Institute for Monitoring of Climatic and Ecological Systems (Russian Federation) 

 

8796 2B Optical parametric amplifier at 1572nm wavelength using KTiOAsO4 crystal [8796-40] 

  H. Li, S. Li, X. Ma, J. Wang, X. Zhu, Shanghai Institute of Optics and Fine Mechanics (China) 

 

 8796 2C Q-switched and mode-locked erbium-doped fiber laser based on graphene saturable 

absorber [8796-92] 

  J. Wu, Tsinghua Univ. (China), and Northwest Institute of Nuclear Technology (China);  

  M. Tao, Y. Wu, Northwest Institute of Nuclear Technology (China); P. Yang, Tsinghua Univ. 

(China), and Northwest Institute of Nuclear Technology (China); X. Ye, Northwest Institute 

of Nuclear Technology (China); Q. Wang, Tsinghua Univ. (China) and Northwest Institute of 

Nuclear Technology (China) 

 

 8796 2D Interaction of high intensity optical pulses with modified nonlinear GaSe crystals (Invited 

Paper) [8796-94] 

  J. Guo, J. Xie, L. Zhang, K. Jiang, F. Chen, Changchun Institute of Optics, Fine Mechanics 

and Physics (China); Y. M. Andreev, Changchun Institute of Optics, Fine Mechanics and 

Physics (China), and Institute of Monitoring of Climatic and Ecological Systems (Russian 

Federation); V. V. Atuchin, A.V. Rzhanov Institute of Semiconductor Physics (Russian 

Federation); K. A. Kokh, Institute of Geology and Mineralogy (Russian Federation);  

  G. V. Lanskii, Changchun Institute of Optics, Fine Mechanics and Physics (China), and 

Institute of Monitoring of Climatic and Ecological Systems (Russian Federation); V. F. Losev, 

Institute of High Current Electronics (Russian Federation); A. V. Shaiduko, Changchun 

Institute of Optics, Fine Mechanics and Physics (China) and Institute of Monitoring of 

Climatic and Ecological Systems (Russian Federation) 

 

 8796 2E Research on quasi-phase-matched mid-infrared optical parametric oscillator [8796-137] 

  Z. He, C. Jiang, K. Huang, Y. Ji, Y. Shen, X. Ye, Northwest Institute of Nuclear Technology 

(China) 

 

 8796 2F Pulse contrast measurement of femtosecond lasers using chalcohalide glass [8796-148] 

  D. Wu, J. He, H. Guo, Xi'an Institute of Optics and Precision Mechanics (China); C. Zhu, 

Xi’an Polytechnic Univ. (China); Y. Wang, W. Zhao, Xi'an Institute of Optics and Precision 

Mechanics (China) 

 

 

 

 

 

xi

Proc. of SPIE Vol. 8796  879601-11



 SESSION 6 LASER PROCESSING 

 
   

 8796 2G Laser guided and stabilized gas metal arc welding processes (LGS-GMA) (Invited Paper) 

[8796-149] 

  J. Hermsdorf, A. Barroi, S. Kaierle, L. Overmeyer, Laser Zentrum Hannover e.V. (Germany) 

 

 8796 2H Laser writing of periodic nano-structures on solid surfaces (Invited Paper) [8796-74] 

  J.-H. Klein-Wiele, J. Bekesi, J. Ihlemann, P. Simon, Laser-Lab. Göttingen e.V. (Germany) 

 

 8796 2I Numerical simulation of melt ejection during the laser drilling process on metal by 

millisecond pulsed laser [8796-20] 

  Y. Zhang, Z. Shen, X. Ni, Nanjing Univ. of Science and Technology (China) 

 

 8796 2J A general high-speed laser drilling method for nonmetal thin material [8796-50] 

  Z. Cai, Soochow Univ. (China); G. Xu, Z. Xu, Z. Xu, Suzhou Bohai Laser Technology Co. Ltd. 

(China) 

 

 8796 2K Improve performance of long period fiber gratings (LPFGs) fabricated by femtosecond 

laser [8796-79] 

  X. Y. Sun, Central South Univ. (China) and Nankai Univ. (China); P. Huang, J. F. Zhao,  

  N. Zhang, X. N. Zhu, Nankai Univ. (China) 

 

 8796 2L Calculation of transmittance of diode pumped alkali laser in atmosphere propagation  

[8796-131] 

  Y. Que, W. Hua, H. Wang, Z. Yang, X. Xu, National Univ. of Defense Technology (China) 

 

 8796 2M Deformation behavior of single crystal silicon induced by laser shock peening [8796-140] 

  Y. Liu, X. Wu, X. Wang, Y. Wei, C. Huang, Institute of Mechanics  (China) 

 
 
   Author Index 

xii

Proc. of SPIE Vol. 8796  879601-12



Conference Committees 

 

 
Conference Honorary Chair 

Bingkun Zhou, Tsinghua University (China) 

 

Conference Cochairs 

Jingru Liu, State Key Laboratory of Laser Interaction with Matte (China) 

Jianlin Cao, China Ministry of Science and Technology (China) 

Stefan Kaierle, Laser Zentrum Hannover e.V. (Germany) 

 

International Advisory Committee 

Cochairs 

Chengwei Sun, China Academy of Engineering Physics (China) 

Kazuo Tanaka, Osaka University (Japan) 

Marcus Alden, Lund University (Sweden) 

 

Members 

Andrey Ionin, P.N. Lebedev Physical Institute (Russia) 

Jialing Le, Aerodynamics Research & Development Center (China) 

Jiaqi Wang, Changchun Institute of Optics, Fine Mechanics and Physics  

   (China) 

Yijun Zhao, Defense Science & Technology Information Center (China) 

Tiechuan Zuo, Beijing University of Technology (China) 

 

Program Committee 

        Chair 

Zunqi Lin, Shanghai Institute of Optics and Fine Mechanics (China) 

 

Members 

Yury Andreev, Institute of Monitoring of Climatic and Ecological Systems  

    (Russia) 

Yongkun Ding, China Academy of Engineering Physics (China) 

Jin Guo, State Key Laboratory of Laser Interaction with Matter (China) 

Ryousuke Kodama, Osaka University (Japan) 

Jingru Liu, State Key Laboratory of Laser Interaction with Matter (China) 

Zejin Liu, National University of Defense Technology (China) 

Yueguang Lv, North Institute of Electronic Equipment (China) 

xiii

Proc. of SPIE Vol. 8796  879601-13



Charles Rhodes, University of Illinois-Chicago (United States) 

Zhonghua Shen, Nanjing University of Science and Technology (China) 

Victor F. Tarasenko, Institute of High Current Electronics (Russia) 

Lijun Wang, State Key Laboratory of Laser Interaction with Matter (China) 

Xisheng Ye, State Key Laboratory of Laser Interaction with Matter (China) 

Xiaodong Zeng, Xidian University (China) 

Wei Zhao, Xi’an Institute of Optics and Precision Mechanics (China) 

 

 

Organization Committee 

Cochairs 

Xisheng Ye, State Key Laboratory of Laser Interaction with Matter (China) 

Gang Zhou, Northwest Institute of Nuclear Technology (China) 

Tao Chen, Changchun Institute of Optics, Fine Mechanics and Physics  

   (China) 

 

Members 

Yuhong Bai, Changchun Institute of Optics, Fine Mechanics and Physics  

    (China) 

Nan Li, Northwest Institute of Nuclear Technology (China) 

Hui Wang, Changchun Institute of Optics, Fine Mechanics and Physics  

    (China) 

Aiping Yi, State Key Laboratory of Laser Interaction with Matter (China) 

 

Secretariat 

Meisheng Huang, State Key Laboratory of Laser Interaction with Matter  

   (China) 

Hui Wang, Changchun Institute of Optics, Fine Mechanics and Physics 

   (China) 

Jingfeng Ye, State Key Laboratory of Laser Interaction with Matter (China) 

Jianmin Zhang, State Key Laboratory of Laser Interaction with Matter 

   (China) 

Laiming Zhang, Changchun Institute of Optics, Fine Mechanics and 

   Physics (China) 

 

xiv

Proc. of SPIE Vol. 8796  879601-14



 

 

 
 

Introduction 
 

 
The second International Symposium on Laser Interaction with Matter (LIMIS 2012) 

was successfully held in Xi’an, China, in September, 2012. Many prestigious 

experts, from eight different countries and regions, attended this symposium to 

present their latest researches and innovations. Nearly 150 presentations were 

selected from 216 abstracts presented in the symposium and about 90 papers 

were accepted for publishing. They are distributed over 6 sessions: 

 

• Laser irradiation effect and mechanism session focuses on the theoretical and 

experimental study on laser interaction with various materials including metal, 

silicon, composites, germanium, multi-layer films and so on. Laser propulsion is also 

one part of this topic, attracting special interests. 

• Laser plasma physics session collects papers on high energy density physics and 

the generation, properties and applications of laser plasmas. Laser-induced 

breakdown in liquid water, breakdown spectroscopy in air and Electron 

acceleration in laser wake field are also discussed. 

• Laser spectrum technology and applications mainly covers many different 

laser-based diagnostic technologies, such as CARS, TDLAS, LIF, PLIF, HTV, LIBS and 

so on. These technologies, widely used for the measurement of velocity, 

temperature, and species of combustion, are getting more momentum these 

days. High power lasers session presents many new achievements in gas lasers as 

excimer lasers and CO2 lasers, as well as conventional Nd-doped solid state 

lasers. Many new lasers including photonic crystal fiber lasers, diode-pumped  

Alkali-Vapor lasers and ceramic lasers are most eye-catching. Related high 

power laser technologies are also covered, as of forth harmonic generation, Q-

switching and high power laser beam diagnostics. 

• In the nonlinear optics session, new nonlinear materials are presented and their 

unique properties are studied: Besides, nonlinear technologies as DFWM, OPO 

and OPA are of enormous academic value. 

• Laser processing is developing very fast recently. As one of the most fascinating 

sessions, it highlights the industrial micromachining on various materials. 

 

All these papers will benefit not only the participants of this international 

symposium but also other researchers engaged in related fields. 

 

At last, I would like to express my gratitude to all the reviewers of this proceeding 

and the editors of SPIE for their pains taking effort and generous support. 

 

 

Jingru Liu 
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