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Analysis of THz Electromagnetic Wave Output Character Based on
High Performance 85mm Short Cavity Optical Parametric Oscillator
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Abstracts: The THz wave output with the 85 mm FP single cavity optica parametric oscillator based on the
MgO LiNbOs crystal was reported. The Nd YAG Q-switched laser with 1064 nm was used as the pump source, and
the THz wave was tuned by changing the incident angle as well as the phase matching condition. THz wave frequency
can be detected with the THz interferometer and the Si bolometer, or by detecting the ide light frequency.
Experimental results indicate the THz wave is 0.9 3.0 THz tunable. The peak energy output is 102. 5 pJ/ pulse at
1.2 THz with the pump energy of 20 mJ/pulse, pulse width of 16 ns, repetition rate of 50 Hz. THz energy output
was increased when a Si-prism array was introduced to decrease THz wavés total reflection at the interface of crystal.
The THz wave beam pattern aong the horizonta was measured with a metal-slit-detector. The influence of
diffraction effect of the Si prism array on the THz wave beam spatial profile was discussed.
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Fig.2 Setup of THz parametric oscillator
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Table 1 Output character of 160 mm cavity and 85 mm cavity
. 0
Sngle (.:awty length / mm 160 85 0 15 50 35 0 .
Ogiillation threshold / (m)/ pulse) 23.8 18.5 Slit position at horizontal direction/mm
Tuning range / THz 0.5 2.4 0.9 3.0
Peak output / (pJ/ pul se) 51.0 102.5 5 THz
Line width / GHz 100 109 FHg.5 Detected THz wave beam pattern adong the horizonta



620

26

MgO LiNbOs ,

85mm
THz
THz Nd YAGQ
, 1064 nm,
50 Hz
0.9 3.0 THz,
1.2 THz
: S| :
THz ,

20 mJ, 16 ns,

102.5 PJ/pulse,

, THz

Takyu,T. Shoji

1 Ka Liu, Jingzhou Xu, X. C. Zhang. GaSe crystas for
broadband terahertz wave detection[J]. Appl. Phys. Lett.,
2004, 85(6) : 863 865

2 S Wang, X. C. Zhang. Pulsed terahertz tomography[J]. J.
Phys. D: Appl. Phys., 2004, 37: R1 R36

3 K. Suto,J. Nishizawa. Widdy frequency-tunable terahertz wave
generation and spectroscopic application[ C]. 2004 Joint 29th
I nternational Conf erence on Infrared and Millimeter Waves and
12th International Conference on Terahertz Electronics, 2004.
PLTU.2: 63 64

4 D. S. Gtrin. Terahertz nonlinearitiesin semiconductor quantum
wells[ C]. 2004 Joint 29th International Conference on Infrared
and Millimeter Waves and 12th International Conference on
Terahertz Electronics, 2004. PLF.1: 73 74

5LiyingLang, Qirong Xing, Shuxin Li & al.. Experimenta study on
terahertz radation[J]. Chin. Opt. Lett., 2004, 2(11) : 677 679

6 Shi Wei, Zhang Xianbin, Jia Wanli & al.. Investigation on
terahertz generation with GaAs photoconductor triggered by
femto-second laser pulse[J]. Chin. J. Semiconductors, 2004,
25(12) : 1672 1675 (in Chinese)

, , . GaAs
THz [J]. , 2004, 25(12) : 1672 1675

7 SunJinhai , Zhao Guozhong, Zhang Liangliang & al.. Efect of
applied electrica and magnetic field on THz radiation[J]. Chin.
J. Lasers, 2005, 32(2) : 192 195 (in Chinese)

[3]. , 2005, 32(2) : 192 195
8 P. Y. Han, X. G. Huang, X. C. Zhang. Direct characterization
of terahertz radiation from the dynamics of the semiconductor
surfacefield[J]. Appl. Phys. Lett., 2000, 77(18) : 2864 2866
9J. N. Heyman, P. Neocleous, D. Hebert. Terahertz emisson
from GaAs and InAs in a magnetic fidd[J]. Phys. Rev. B,
2001, 64(8) : 085202-1 085202-7
10 Xia Haiping, Wang Jinhao , Zhang Jianli & al.. Efect of ZnO on
the character and optical properties of Eu LiNbOs crystal [J].
Acta Optica Sinica, 2005, 25(8) : 1087 1090 (in Chinese)
, , . ZnO  Eu LiNbO3
[J]. , 2005, 25(8) : 1087 1090

11 LU Wei, Yu Yizhong, Ding Xin & al.. Wide range temperture
tunable MgO LiNbOz optica parametric oscllator [J]. Acta
Optica Sinica, 2001, 21(4) : 440 443 (in Chinese)

) , . MgO LiNbO3
[J]. ,2001, 21(4) : 440 443
12 Zhao Chaoying, Tan Weihan. Quantum fluctuation of the
nonlinear degenerate optical parametric amplification[J]. Acta
Optica Sinica, 2005, 25(8) : 1136 1142 (in Chinese)
, . [3].
, 2005, 25(8) : 1136 1142
13 Y. R. Shen. Nonlinear Infrared Generation [M]. New York:
Soringer-Verlag Berlin Heidelberg, 1977. 2 272

14 Kodo Kawase, Manabu Sato, Tetsuo Taniuchi @ al.. Coherent
tunable THzwave generation from LiNbOs with monolithic grating
ooupler[J]. Appl. Phys. Lett., 1996, 68(18) : 2483 2485



