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In contrast to the recent saturation of computation speed improvement based on classical computers,
quantum computers can be massively parallelized using quantum mechanical superimposition state, so it is a
breakthrough to solve this problem. Among various quantum states such as spin and polarization,
photon-based systems are considered to be capable of operating at room temperature and are considered to
be suitable for quantum computation due to long relaxation times, but development of device implementation
method is still underway. In particular, quantum light sources capable of stably generating the quantum
entangled states, which are essential for realizing quantum mechanically superimposed states, become key
technologies for the commercialization of quantum computers. So in this research, we proposed a novel
guantum entangled photon pair light source suitable for implementation of highly integrated quantum
computation circuit operating at room temperature.

In this proposal, it is assumed that biexciton resonantly excited in nitride semiconductors are scattered to be
exciton polariton branch via resonant hyper parametric scattering process, generating quantum entangled
photon pairs. Firstly, the InGaN quantum well active layer was fabricated by the MOVPE method and the
stability of the biexciton was verified using the photoluminescence microscopy. As a result, in addition to the
local exciton emission, the ultra narrow line width biexciton emission narrower than meV was successfully
confirmed. Subsequently, EB-resist was patterned by an electron beam lithography, and triangular lattice air
hole photonic crystal pattern with a lattice constant of 160 nm was successfully transferred to SiO, hard mask
using reactive ion etching. In the future, we will expect to generate quantum entangled photon pairs by
resonant hyper parametric scattering by fabricating photonic crystal microcavities using nitride thin films
containing this active layer.




