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In semiconductor light-emitting devices and high-electron mobility transistors, the interaction
between lattice vibration quanta (phonons), which is the identity of heat energy, and the electronic
system determines the fundamental limits of device characteristics. In the future, as the amount
of information handled by IT-related equipment increases, it is expected that the high-current
and high-speed operation of devices will give rise to more and more heat energy release to the
atmosphere from devices. Therefore, there is a strong requirement in the future to take out the
energy inside of the device to the outside and effectively utilize it. However, evaluation of the
transport of this thermal energy in devices is at a preliminary stage. In particular, little attention
has been paid to longitudinal optical (LO) phonons, which are dominant in limiting electronic
and optical functional properties. We have proposed a method using two lasers for excitation
and Raman signal observation in Raman scattering spectroscopy. In this study, we examine
how the evaluation of phonon transport at interfaces and in films by this method can be applied
to group III nitride semiconductors used in LEDs and power devices. We show analyses of
phonon transport at film interfaces and in films by the phonon generation by ultraviolet light and
the Raman observation by ultraviolet to near-infrared light. The difference in state occupancy
between the LO phonon and other optical phonons is found to appear in the difference in mode
energy variation by the excitation. We found that it is possible to evaluate the spatial dependence
ofthe LO phonon decomposition process in the picosecond region. In nanosecond region, since
it is necessary to measure up to microseconds, there is an upper limit to the laser repetition rate.

Here, it is effective to perform Raman scattering observation before the PL signal rises.
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