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I am currently working on magnetic field amplification and particle acceleration in astrophysical
shocks, such as supernova remnants. The primary methods used so far have been theoretical
calculations and numerical computations with supercomputers like "Fugaku". However, due to the
disparity between the macroscopic scale of the astrophysical objects and the microscopic scale at
which magnetic field amplification occurs due to plasma instabilities, some approximations (such as
conducting 2D instead of 3D numerical simulations) are necessary with these methods. It is also
difficult to directly observe the physics at micro scales using telescopes. Therefore, laboratory
simulations of astrophysical phenomena using high-power lasers have been gaining attention in
recent years.

I went Instituto Superior Técnico, University of Lisbon, Portugal. We had fruitful discussions and
seminars on the theory, experiments, and simulations of laser plasma. I stayed with Professor
Frederico Fiuza’s group, who led the experiment at NIF, which is the world's largest laser facility
located in the United States. Through this stay, the I investigated methods to experimentally verify
magnetic field amplification in systems with a finite background magnetic field (or interstellar
magnetic field), which has recently been of interest. Preparations for actual experiments are planned
to proceed in collaboration with Professor Fiuza and other researchers.
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