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Fig. 1 Time-resolved far-infrared magneto- FObR LT T EHP [/ 8 gh iy 8 25,
absorption of photo-excited thin Ge sample, ZEE K H Voigt I, Eipfp h¥yik
EHP is intervalence band transition of (111D jj ﬁﬂijﬁﬂﬂ & 3 4 5 9_“»%%% ,

holes and E,, is exciton Zeeman absorption
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Fig. 2 Far—infrared magneto—absorption Fig. 3 Effect of uniaxial stress on far—infrared
of photo—excited thin Ge sample at magneto—absorption of photo—excited Ge

different temperature
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Fig. 4 PL spectra from semi—insulating GaAs Fig. 5 Luminescence spectra of EHP in semi—
under low and high excitations at 4.2K insulating GaAs under different intensities

of excitation at 4.2K
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under different excitation intensities at 2K
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Fig. 8 Luminescence spectra from highly Fig. 9 Renormalized band gap energy plotted
photo—excited ZnSe epitaxial layer, against reduced electron—hole distance r, ,
the sample is excited by pulsed N, laser the solid line is the result calculated by a

simple model
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Fig. 10 Electron cyclotron resonance peaks for bulk and epitaxial layer of ZnSe
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SPECTROSCOPY OF PHOTO—-EXCITED SEMICONDUCTORS

H. Nakata

(Department of Physics, College of General Education. Osaka University,
Toyonaka, Osaka 560, Japan)

Abstract: Electron—hole plasma is observed in highly photo—excited Ge, GaAs and ZnSe.
Two kinds of experimental methods, i.e. far—infrared magneto—absorption and photolumi-
nescence have been applied to investigate the spatial expansion of plasmas. A low magnetic
field peak in the far—infrared magneto—absorption of Ge is assigned to the intervalence
band transition of holes in fast spreading electron—hole plasma. The results of time and
space resolved measurements are explained by the model of magnetic field limited diffusion.
The electron—hole plasma in a semi—insulating GaAs expands with the excitation intensity
dependent diffusion constant. It suggésts that the expansion is driven by phonon wind.
Homogeneous plasma in a ZnSe epitaxial layer grown by the MOVPE method has been
observed by the author. The photoluminescence lineshape is well fitted by the no—k—selec-
tion rule. The bandgap shrinkage due to many—body effect is analogous to that observed in
other [I —VI compounds. Electron cyclotron resonance has been first observed in the ZnSe

epitaxial layer.

Key words: photo—excited semiconductors, electron—hole plasma, far—infrared magneto—

absorption, photoluminescence.



