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Fig. 1. Schematic of GaAs PCSS with the electrodes

on different planes.
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K2 GaAs PCA 256K LB
Fig. 2. Experimental test circuit of GaAs PCA.

3 GaAs PCA % il {341 1 8 (y/div 500 mV,
z/div 5 ns)

Fig. 3. The output waveform of the GaAs PCA with
avalanche multiplication mode (y/div 500 mV, x/div
5 ns).
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FIT 75 B AR 26 A1, A 2 TR 5 A 4 A8 = gk
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THRESR R SR DG, S T H 0B R (0 B .
GaAs PCA KGRI ZBPET e 3, IXFOLlUK
L i W PR KA 3, A3 0 5 20507 (1) 4 e B 1) i /)
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HL 5 R IR LT AR KX X R gt vT DL AR AE
80 MHz [1)5 B G AR, X2 B A S 5
HLFEH) GaAs PCA.

SEHG HAT SRS FH FEAR AT BECA 0.55 mm (1) GaAs
PCA, fil & K FBEOLIE KA 800 nm, ik 4 100 fs.
WAl %, 1 GaAs PCA MRS KAV B ik
REEE N 3.5 nJ, SLIn A Rk Rl &l 2. seis ik
EMAE R A R, BRI R RO Bk ot R
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GaAs PCAfi 3 TE. “imE B E/NT 3.41 kV I,
GaAs PCA # TAEAEL MR, Y & iR K T4
F3.41 KV I}, GaAs PCA i £ C BRI, HEANT
IR, BB i 8 2 2% FELAT R I/, A TR
JEIGE R %, 84 GaAs PCA #0155 i s it 72
S5O, I SEZH GaAs PCA [R5 A A5 88 K TAFRR
i, ERPE 3 LA 53] GaAs PCA fy i BE A
AR, SOEZRME TAERE M BIE. Bl 42 mE
BN 3.8 KV I, GaAs PCA Ho# e, HAk s
N1.25 ns, LAY A 658 ps.

xKiMEAE, B 4AFRREIEITF G2 GaAs PCA
2 MR, (B THE GaAs PCA WIS fil &
TR i F bk ) LTS, R GaAs PCA
W — AN TFA Y T2 E T 41087 -2 0K
X, ML T R RN, g — D 3 i L
FEEEFE T, LT A RONORE 3 K

L BT LY S L P U PR

4 GaAs PCA Ty jj i 3 7 S8 2k th 0% (y/div
500 mV, z/div 2 ns)
Fig. 4. The output waveform of the GaAs PCA
with avalanche multiplication quenching mode (y/div
500 mV, z/div 2 ns).
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Abstract

GaAs photoconductive switch illuminated by a femto-second laser has been widely used in a terabertz (THz) time
domain spectroscopy system as a THz wave emission antenna. Now, all of the GaAs photoconductive switches are used
in linear mode. However, when the GaAs photoconductive switch operates in an avalanche multiplication mode, the
power capacity of output ultrafast electric pulse is much higher than that in a linear mode. So far, nobody has proposed
the idea of generating THz waves by using the GaAs photoconductive switches in the avalanche multiplication mode. In
this paper, we report the feasibility and research progress of using the GaAs photoconductive switches in the avalanche
multiplication mode as the THz sources. By theoretical analysis and experimental research, some results are obtained
experimentally as follows. 1) The GaAs photoconductive antenna can operate in an avalanche multiplication mode when
illuminated by a femto-second laser pulse with an energy on the order of nJ. 2) The maintaining time of the avalanche
multiplication mode, i.e, lock-on period, can be reduced by the quenching mode of photo-activated charge domain. These
results lay the foundation for generating the high intensity THz emission by the GaAs photoconductive antenna with

the avalanche multiplication mechanism.

Keywords: GaAs photoconductive switch, photoconductive antenna, photo-activated charge domain,

avalanche multiplication
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