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Background:

Quantum computers are actively discussed in terms of their impact. From the viewpoint of astrophysics, which is
my research field, there is research about the numerical simulation method considering the algorithms of quantum
computers (quantum algorithms). Based on this background and my interest, I participated in the research internship
program at Mitsubishi Electric Corporation from January to March 2023 and engaged in research on quantum
computers.

Details:

In the former half of the internship, I learned about quantum computers from the basics, and then I practiced



implementing the simulations method of quantum computation using a classical computer.

In the latter half of the internship, I examined how quantum computation can contribute to astrophysics.
The simulation of stellar evolution, which is essential in stellar physics, requires the numerical solution of
simultaneous differential equations. Through the Henyey method, the problem can reduce to the derivation of
numerical solutions to sparse linear equations. On the other hand, recent studies have suggested that the thin
structure of a star is fundamental in its evolution, and it is necessary to make both the time and space mesh of
calculation sufficiently fine. These calculations need many computational resources for classical computers.

In this respect, the derivation of numerical solutions to sparse linear equations has been found to be one
of the problems for which quantum computers are effective. We found that, when using a quantum algorithm such
as the HHL algorithm, the computational complexity is reduced exponentially, potentially making it possible to
simulate stellar evolution that resolves the detailed structure.

I have presented my research at the university and the achievement of this internship at the end of the
program.
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Mitsubishi Electric Corp. Final presentation at the end of the program
Information Technology R&D Center



