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Terahertz generation with photoconductive antenna
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Abstract; The terahertz (THz) radiation properties of photoconductive antenna (PCA) were
studied. The radiation characteristics of photoconductive antenna were simulated using FDTD;
the results calculated were displayed on a computer in pseudo-color graphical. Using electric
dipole antenna model and taking 0.1 THz as an example, equatorial plane and the meridian plane
of the antenna pattern were obtained, the antenna radiation resistance is 790 ohm, and
directivity factor is 1. 5. The results show that photoconductive antenna can be calculated with
dipole antenna theory. Radiation resistance is increased by increasing the electrical length, and
the power of terahertz radiation is increased as well.
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Fig. 2 Photoconductive dipole antenna

radiation directional diagram

F ) 2 Ca) 0 7 7 A T Y 0= 90° oy 9 R 4%
U TP 7 1 B — A 35 (R R R A
ST P 1907 P BB S () = 5 T K 2 A
—. 2R AE TR HA (o HH—HHD
Hy R GAE T I 4 9 77 161 B 220 = 00— 180°H
ATH KA T 0= 90°RE A Y /L 4 4 7 o
DR B 5 A5 L B4 SR 5 18 R A 4
P 8097 1 B R 0 B TE 3K B B9 £ (0) = sing
O 4 AR — 3L

2.2 REMFRRY

B R J7 [ R EL D 48 R E PR
RER A Fr kL B ROSCRAR - i TREA T 1k,
{56 375 77 1) F) 58 S 2 3R JBE b 3% 53 A e 3 A o £
B R T 1) o AR OO R 07 [ P 5 . R

LI RERED MREAX A

D=S,,¢)/S. €D
K SO BEETT F RS RERE; S,
R 3550 B B I ) T R

FH O L5 R 8 B B 7 1] [T R I R o 1
Rk i AR R 2 B9 J7 1 1 R R A AT 58 3
LADES €
oo £

/

807[2( 7)

Ban A 43 DR s 7 [ M &R %, W o D= 10logD
=1.76,
2.3 REWESTBEMI)ER

BT RT3 ROt B R 4R AT Ak (AR R £k
JT 7= A2 58 5 T R SR P R A S Y RO T SR
FH LB R T R R AR 47 H ARt 2 B e (B AR
FRE M SMNEF BB RB R — A FRE
REL b= Fy 453 6, BV 2688 S 2 238 4 — 1 vl BEL B TR o » IR
T AT 1% FeL BEL A B I 55 T R 4k B Y R T PR MR L, T
PR RR N

P2=%12R2 1

Kt Ry WRATHRE; L, M FikIE.
Xt F R AR T LA O R LT R R

o e L)”
Ry =A% ,1) 12)

e, p A RIBSE R < HABAEG A

VUK (BB THRIE: | 3] Hos

K, 75 o2 B s A b T L f R
RZ=8On2(i)2 (13)

D=

=1.5 aom

A

XS RTHE A e SR, KE N3 mm, I
K 3 mm (0.1 THz), ff QD R+ 5 5 2] H 18 5
BB R =790 Q,

3 #ig

f& B Matlab [ F§ & 45, FI F FDTD 38 & 8
SEREEIA C B S Xt — e SER R LN E
SHREESEAT T U E 44T IR 7E TR B AR 6



REFIEZE 2010,31(3)

H o, % Db S RE R R BTT

¢ 399 -

BTG Gh T R A 75 T8 18 PR 7 47 T PN A9 R R
YiiE Ao i B A E AR UL R 2 B R,
H AR AR R 4k B B3 T 53 i B 400 SR 4k B T ) ek R
= 1.5, 5 BH A 790 Q,

SE X

(1]

2]

(3]

4]

(5]

DRAGOMAN D,DRAGOMAN M. Terahertz fields
and applications[J]. Progress in Quantum Electron,
2004,28(1) :1-66.

DARROW ] T,ZHANG Xi-cheng, AUSTON D H,
et al. Saturation properties of large-aperture
photoconducting antennas [J]. IEEE ]J. Quantum
Electron,1992,28(6):1607-1616.

TOSHIAKI H, KEIJI T, HIROKI N. Time-resol-
ved study of intense terahertz pulses generated by a
large-aperture photoconductive antenna[]]. Jpn. J.
Appl. Phys. ,2001,40(8) : 4907-4912.

DARROW ] T,Zhang X C, AUSTON D H. Power
scaling of large-aperture photoconducting antennas
[J]. Appl. Phys. Lett.,1991,58(1):25-27.

T, L TF L T, PAELKGaAs KR FFRTE
R %% 15 FEL 35 B ORI 9 — 4 Monte Carlo #£4([] .
P 2R ,2007,56(4) : 2042-2046.

JIA Wan-li, JT Wei-li, SHI Wei. Two-dimensional
Monte Carlo simulation of screening of the bias field

in terahertz generation from semi-insulated GaAs

L6]

L7]

(8]

9]

photoconductors [ J]. Acta Physica Sinica, 2007, 56
(4): 2042-2046.
abstract)

I, WER, HHm, % A LM E GaAs
JeH R A THz BB MBI [T ], 2 k240,
2004,25(12):1735-1738.

SHI Wei, ZHANG Xian-bin, Jia Wan-li,

Investigationon terahertz generation with GaAs

(in Chinese with an English

et al.

photoconductor triggered by femto-second laser
pulse[J]. Chinese J. Semiconductors,2004,25(12):
1735-1738. (in Chinese with an English abstract)
R, AR KBZEAESHEAR M b dbx
K AL, 2007.

XU Jing-zhou,ZHANG Xi-cheng. Terahertz science
and technology [ M ]. Beijing: Beijing University
Press,2007. (in Chinese)

BREK, EER. AR ANRERESTEIMI. 52
. TG %« 76 % R BB R 2 iR, 2005.

GE De-biao, YAN Yu-bo. Finite-difference time-
domain electromagnetic method[M]. 2nd ed. Xi’an:
Xidian University Press, 2005. (in Chinese)

FIBL. RSB EHRER ML BITR. L5
R ARAL , 2007.

WEN Ying-hong. Antenna and radio wave pro-
pagation theory [M ]. Revision. Beijing: Tsinghua
University Press, 2007. (in Chinese)



