3T 3 H oot Vol. 37,No. 3
2010 4F 3 A CHINESE JOURNAL OF LASERS March, 2010

XEHS: 0258-7025(2010)03-0658-05

b 55 N HL T 28 Tl B0 5 RS I B8 £
BE B B IHR RAB WA KR4

¢ BRI RFEE R SN LR BE . B 200093 32 K% M0 72 b L 200240)

FE iz H T 8RR 2% B ik AR (10 KO M3 T AR A AL 85 b 32 A O Ik v 80U& B He - BT R 5 HR 0% KOk 2%
D2 e A ) Ok o DA vl A S % R R /U BE R T B 1 R 2% R U 36 I A B R .
AIAT A AL T S L A R 2% I A R AR i R S0 AR IR ER A T B Ak B N B R A DDA T S 1R 1
B g BRI, AT LA B2y 750 GHz(10 KD, [7] B 3 gk 0 42 A% PR AR AR BE I 0 R R IR IR R 2 i 2
DGR TN LA B T A 1 U0 68 A it B0 2 i 5 2 1) B T 2 1 o 3 ek O T B30 H T A T A8 A ST L v 1 A [
HCHT AL T 28 R PO P 7 7 SR TR T A 0 B8 55 5k 2 1 1) B) 45 1 1 34 45 AR FRUAS 2 15 S B0 (E W) 5 15 5007
KR GG B s A TR 5 38 45 5 I 3O 2 D 9 2% 5 JR S A 20 T

HESES 0473 XEktRIRAS A doi: 10.3788/CJL20103703.0658

Electrons Intervalley Transfer Gain in Bulk GaAs
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Abstract By using time-domain terahertz (THz) spectroscopy, the THz waveforms emitted from bulk GaAs
photoexcited by femtosecond laser pulses under very high electric fields at 10 K have been recorded. It is clearly seen
that the THz emission waveforms show a bipolar feature i.e. , an initial positive peak and a subsequent negative dip.
Terahertz intervalley transfer gain under step-function-like input electric fields F' has been obtained by calculating
Fourier spectrum of the measured THz trace under various hiased electric fields. We found it can reach 750 GHz for
F> 50 kV/cm at 10 K. Furthermore, from the temperature dependence of the cutoff frequency for the gain, it is
found that the cutoff frequency is governed by the energy relaxation process of electrons from L to I" valley via
successive longitudinal-optical phonon emission. The estimated cutoff frequencies, at 10 K by considering the time
for electrons ballistic acceleration in I" valley, intervalley transfer, relaxation in I" valley via longitudinal-optical
phonon scattering match the experimental results very well.
Key words spectroscopy; GaAs; electrons intervalley transfer; gain; time-domain terahertz spectroscopy;
nonequilibrium carriers
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