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Fig. 1  Photoluminescence spectra of sample at 13 K
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Table 1  Physical constants of InP and InAs for calculation
A(eV) B(eV)

InP -8.0M% -1.700]
InAs —6.901% —~1.80(15]
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Fig.3 Peak position of lh emissioin under different tempera-
ture, A represents experimental data of lh emissioin,
the solid line represents theoretical calculation re-

sults.
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Fig.4 The ratio of recombinations between conduction to the

split valence bands. I" represents the recombination
between conduction band to the light-hole state at the
top of the valence band and I"" represents the recom-
bination between conduction band to the heavy-hole
state at the top of the valence band, the solid line is

obtained from fitting experimental data.
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Lattice Mismatch Effect on Photoluminescence from
InAs, P, _./InP Heterostructuer

YAN Da-wei'*, SONG Hang’, MAO Guo-ging”, YU Shu-zhen'?,
JIANG Hong®, LI Zhi-ming”, LIU Xia'?, CAO Lian-zhen'”, GUO Wan-guo'*, SUN Xiao-juan’
(1. Key Laboratory of Excited State Processes,Changchun Institute of Optics, Fine Mechanism and Physics,
Chinese Academy of Sciences, Changchun 130033, China;
2. Graduate School of the Chinese Academy of Sciences, Beijing 100049, China)

Abstract; The variable-temperature photoluminescence spectra of strained InAs P, /InP heterostructuer were
experimentally determined in the temperature range 13 ~300 K. A theoretical calculation was presented that
takes into account the temperature-induced variations in band gap and biaxial strain to explain the PL spectra.
The results showed that strain which is induced by lattice mismatch between epitaxial layer and substrate
removes the degeneracy between the light- and heavy-hole states at the top of the valence band, and with
temperature under 100 K, the recombinations from the conduction band to the split valence bands are both

observed in the photoluminescence spectra. As temperature is raised,it results in an increasingly larger light-
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hole population than that of heavy-hole due to thermalization, so when temperature is beyond 100 K only the
recombination from the conduction band to the light-hole state can be observed. We also find that the energy of
the recombination between the conduction band and the light-hole and heavy-hole state changes as a function

of temperature.
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