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Carrier dynamics in InN investigated by

time-resolved excitation correlation spectroscopy

Student : Horng-Chang Liu Advisor : Dr. Wen-Hao Chang
Department of Electrophysis

National Chiao Tung University

Abstract

The effects of carrier concentration on the carrier dynamics in InN is
investigated by time-resolved excitation correlation. We know that the
band-filling and cross-correlation contribute to the excitation correlation
spectrum. We observe the cross-correlation effect in low carrier concentration
which is obvious than high carrier concentration. With the varying excitation
power, the hot carrier effect affects the broadening of cross-recombination in
low carrier concentration. We obtain the high/low localized energy due to
high/low concentration which is studied by the energy-dependent time-resolved
excitation correlation (TREC) spectra. With temperature-dependent PL and
TREC, we can analyze the radiative and non-radiative lifetime at different
temperature. The carrier localization at low temperature retards the radiative
lifetime which is compared with the simulation of band-to-band recombination
theory. And the increasing temperature will transform radiative lifetime into

band-to-band recombination.
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