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Theoretical study of terahertz radiation through

InSb photoconduction
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(College of Optoelectronic Engineering, Chongqing University of Posts and Telecommunications , Chongqing 400065 , China )

Abstract ;: The photoconductive terahertz( THz) radiation theory is analysed,and the radiative process of photoconduc-

tion is deduced based on InSh. The parameters of near and far radiation field can be obtained. The approach of Finite

Difference Time Domain( FDTD)is used in the analysis to the airspace spread of THz waves,and the Terahertz sprea-

ding 3D effect graphs are obtained. The analysis results match the experiment data well which validate the correctness

of the research.
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Fig.2 the surface conductivity curves of InSb for

800 nm and 1550 nm pump lasers
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Fig.3 the power spectral curve of InSb for 1550 nm pump laser
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Fig.4 the simulation schematic diagram in combination

the PML boundary conditions with FDTD grids
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the propagation waveforms of THz wave

S 3k :

[1] Jia Gang,Wang Li,Zhang Xicheng. Terahertz wave scine-
ce and technology [ J ]. Science Foundation in China,
2002,2(4) :200 —204. (in Chinese)

BN VT KA T ROBR2E Rk S HOR LT ] o E R
#3545 ,2002,2(4) ;200 - 204.

[2] Zhang Chengguo, Yao Jianquan, Zhong Kai, et al. Tera-
hertz sources based on difference frequency generation in
quasi-phase-matched GaAs[J]. Laser & Infrared, 2011,
41(10) :1154 = 1159. (in Chinese)

SR, BhE BB, 5. A B AL GaAs Akt 2245
PR ZE AR ST R RS L) ] WO S 2041, 2011, 41
(10) :1154 - 1159.

[3] Jia Wanli. Experimental and theoretical analysis of THz
generated by GaAs photoconductive switches[ D]. Xi’an:
Xi'an Ligong University,2007. (in Chinese)

BERN. GaAs YA GIF 57 A Kb 2% FL G I 1) S50 I

(4]

(5]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

HEIHrL D] P92 PH 2 BT R, 2007

Marchetti S, Martinlli M, Simili R. The InSb uger recombi-
nation coefficient derived from the IR-FIR dynamical plas-
ma reflectivity [ J ]. Journal of Physics, 2001,68 (13) :
7363 -7369.

Chazapis V, Blom H A, Vodopyanov K L, et al. Midin-
fraared picoseconds spectroscopy studies of auger recom-
bination in InSb [ J ]. Physical Review, 1995,52 (4) .
2516 -2521.

Zudov M A, Mitchell A P,Chin A H,et al. Terahertz mag-
neto-spectroscopy of transient plasmas in semiconductors
[J]. Journal of Applied Physics, 2008, 94 (5):
3271 -3277.

Schoche S, Junxia S, Boosalis A, et al. Terahertz optical-
hall effect characterization of two-dimensional electron gas
properties in AlGaN/GaN high electron mobility transistor
structures [ J |. Applied Physics Letters, 2011,98 (9) .
1-3.

Bicunas A,Malevich Y V, Krotkus. Excitation wavelength
dependences of terahertz emission from surfaces of InSh
and InAs[J]. Electronics Letters,2011,47(21) :9 - 10.
Zhang Tongyi, Cao Juncheng. Study of the surface and far
fields of terahertz radiation generated by large-aperture
photoconductive antennas[ J ]. Chinese Physics,2004,13
(10) :1742 - 1747.

Nakajima H. Enhancement of terahertz emission from InSh
using a lens coupler and magnetic field[ C]//Proc. Quan-
tum Electronics Conference and Lasers and Electro-Op-
tics, Fukui, Japan, Sept, 2011, Fukui; [ s. n. ], 2011,
1274 - 1275.

Darrow J T,Zhang Xicheng, Auston D H, et al. Saturation
properties of large—aperture photoconducting antennas[ J ] .
Quantum Electron,1992,29(28) ;1607 - 1616.

Chung Y S, Cheon C,Son J H, et al. FDTD analysis of
propagation characteristics of Tera-Hertz electromagnetic
pulses[ J]. TEEE Transations on Magnetics,2000,36(4) :
951 -955.

Wang Binzhong. Computational electro-magnetics [ M ].
Beijing ; Science Press,2002. (in Chinese)

ERP A AR M. Jeat Bl L, 2002.
Xiao Jian,Gao Aihua. Terahertz generation with photocon-
ductive antenna[ J]. Journal of Applied Optics,2010,31
(3) :395 -399. (in Chinese)

A, el Ot S R AR R RE B AT S [T ]
R GA4,2010,31(3) 2395 —399.



