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Space-time resolved measurement of magnetic diffusion region of magnetic re-
connection in laser-produced plasma
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Strong magnetic field is spontaneously generated in the interaction of high-power laser with a solid. By the interaction
between two ablation plasmas, anti-parallel magnetic field structure is formed. We investigated a magnetic reconnection
of these magnetic fields between two plasma plumes. In the present study, we performed experiment with a high-power
laser, Gekko, at Osaka University, and we measured plasma parameters in the diffusion region by using laser Thomson
scattering method. In the direction perpendicular to the magnetic field, ion-acoustic resonant peaks show different strength,
indicating different ion and electron drifts and current sheet formation formed in anti-parallel magnetic field. On the other
hand, asymmetric ion-feature with different width is detected in the direction parallel to the magnetic field. This asymmetry
can be explained with non-Maxwellian ion velocity distribution as the superposition of low-temperature and slow ions and
high-temperature and fast ions, indicating that ion thermalization and acceleration via magnetic reconnection.

In this talk, we will discuss the time and space resolved plasma measurement in the magnetic diffusion region of magnetic
reconnection in laser-produced plasma with optical diagnostics such as laser Thomson scattering and self-emission imaging.
Also, we will discuss a reconnection rate and energy conversion process from the magnetic field to ion and electron thermal
and kinetic energies.
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