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STUDY OF ULTRAFAST PROCESS IN SEMICONDUCTOR

HUANG Shi-Hua, LI Xi, LIN Yan, LU Fang
(Surface Physics Laboratory, Fudan University, Shanghai 200433, China)

Abstract: The ultrafast process in semiconductor was studied by using femtosecond pulse laser. The momentum relaxation
of carriers excited by laser was detected by using ultrafast photo-voltage spectra. The time of momentum relaxation of carri-
ers in semiconductor Si is about 70 femtosecond, which is related to the probability of carrier-carrier scattering. In SiGe
quantum dot, it is about 130 femtosecond due to the decrease of carrier-carrier scattering. The energy relaxation and diffu-
ston processes can be measured by ultrafast reflection spectra. The time of energy relaxation of carriers excited by high en-

ergy laser is about several picoseconds, which is related to the probability of carrier-phonon scattering, and the diffusion

time of carriers excited by low energy laser is about several hundreds picoseconds.
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Fig. | Momentum and energy relaxation of carriers in semi-
conductor induced laser

v¥ ¢l

236 310 306100 (a) A=1.48 ym

1 ﬁuqn‘.l..h»w_
byA=1.11 pym

o ’\W—)—-‘— K

-2 1 1 1 I I | 1
-400 -300 -200 -100 0 100 200 300 400
Delay time/fs

Photovoltage/a.u.

B2 fEARBMARERTHEHR T ANBHRCESE Y
Fig.2 The ultrafast photo-voltage spectra in GeSi quantum
dot under different laser energy
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Fig. 3 The ultrafast reflection spectra under different wave-
length of laser (a; 400nm,b; 800nm)
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