
159 
Accession number:20121414923164 
Title:Physical mechanism for detecting a terahertz wave from acoustic emission enhancement in a 
gas plasma 
Authors:Dai, Houmei (1); Liu, Jinsong (1); Wang, Shenglie (1); Wang, Kejia (1)  
Author affiliation:(1) Wuhan National Laboratory for Optoelectronics, School of Optoelectronic 
Science and Engineering, Huazhong University of Science and Technology, Wuhan 430074, China; 
(2) Hubei Province Key Laboratory of Systems Science in Metallurgical Process, Wuhan 
University of Science and Technology, Wuhan 430081, China  
Corresponding author:Liu, J.(jsliu4508@vip.sina.com) 
Source title:Journal of Modern Optics 
Abbreviated source title:J. Mod. Opt. 
Volume:59 
Issue:7 
Issue date:April 10, 2012 
Publication year:2012 
Pages:663-666 
Language:English 
ISSN:09500340 
E-ISSN:13623044 
CODEN:JMOPEW 
Document type:Journal article (JA) 
Publisher:Taylor and Francis Ltd., 4 Park Square, Milton Park, Abingdon, Oxfordshire, OX14 
4RN, United Kingdom 
Abstract:A physical mechanism is described for detection of a terahertz wave from acoustic 
emission enhancement in a gas plasma. First the air is ionized by an 800nm laser pulse, and 
collision processes are neglected during this pulse time. When the pulse is gone, 
electron-molecule and electron-ion collisions begin to be considered, and the energy transferred to 
the molecules and ions leads to the temperature rising, thus an acoustic pressure can be achieved. 
If irradiating the gas plasma with a terahertz wave after the 800nm laser pulse, the translation 
motion of electrons and molecules can be enhanced, thus heating the plasma to a higher 
temperature and achieving a larger acoustic pressure. The enhanced acoustic pressure &delta;p(t) 
whether or not with a terahertz wave has a dependence on the terahertz amplitude. Theoretical 
analysis shows that the terahertz field modulus can be obtained by |E<inf>THZ</inf>(t) 
&alpha;|d&delta;p(t)/dt|. &copy; 2012 Copyright Taylor and Francis Group, LLC. 
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