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Photoluminescence due to exciton-electron scattering processes  
in a lightly-alloyed InGaN thin film  

H. TanakaA, R. KitanoA, M. AndoB, T. UemuraB, and M. NakayamaA

Department of Applied Physics, Osaka City UniversityA

Optoelectronics Technology Division,. Toyoda Gosei., Co. Ltd.B

We have investigated the photoluminescence (PL) properties of a lightly-alloyed In0.02Ga0.98N
thin film under intense excitation conditions in the temperature range from 10 to 300 K. It is 
found that there are two types of PL band peculiar to intense excitation conditions. In a low 
temperature region below 80 K, a PL band originating from exciton-exciton scattering, which 
is called P emission, appears with a low threshold-excitation power. The P emission is now 
well established in various materials. On the other hand, in a high temperature region above 
~120 K, another PL band appears under intense excitation conditions. The energy spacing 
(�E) between the PL band and the A exciton linearly increases with an increase in temperature. 
The value of �E is estimated to be zero at 0 K by extrapolation of the temperature dependence. 
This fact suggests that the PL band in the high temperature region is due to exciton-electron 
scattering, which is called H emission. Furthermore, we have confirmedE the existence of 
optical gain leading to stimulated emission in the energy region of the H band by using 
transmission-type pump-probe spectroscopy. 
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