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Stimulated emission due to exciton-exciton scattering in an InGaN thin film
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We have investigated the photoluminescence (PL) properties of a lightly-alloyed
Ino.02GagesN thin film under intense excitation conditions. The InGaN thin film was grown on
an Al,O; substrate by metal organic vapor phase epitaxy. A PL band (P band) peculiar to the
intense excitation condition is clearly observed. The excitation-power dependence of the
P-band intensity exhibits an almost quadratic nature, accompanying with a threshold-like
appearance. At the threshold excitation power, the energy of the P band is lower than the
energy of the n=1 A free exciton by the energy difference between n=1 and n=2 exciton
energies. The P-band energy gradually shifts toward a low-energy side with an increase in
excitation power. Furthermore, we have confirmed that the P band has the optical gain of about
40 cm™ at the excitation power of 200 kW/cm? by using a variable-stripe-length method. The
results described above demonstrate that the P band is caused by the stimulated emission due
to an exciton-exciton scattering process. It is noted that the threshold excitation power (~3
kW/cm?) for the P band in the InGaN thin film is much lower than that in a high quality GaN
single crystal.
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