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WFZER RO (3:30) : Plasmas, the fourth state of matter, are generated from neutral
medium through complex atomic/molecular processes and collisional/radiation processes.
In this research, we explored an integrated code, referred to as EPIC3D, which is based on
the plasma particle method but includes complex atomics and relaxation processes. Using
the code, we investigated the details of discharge and lightning process, and also the
ionization process of various material states irradiated high power laser. Through such
studies and also those of magnetic reconnection in fusion and astrophysics plasmas, we
investigated the underlying physical process of plasma phase transition which causes
sudden events and prominent structure formation.
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Fig.1 : Concept of plasma phase transition and the
related fundamental dynamics.
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Table 1 : Atomic and relaxation process installed
and/or planed atomic and molecular process.
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Fig.1. Two dimensional simulation of discharge
process of compressed helium gas using EPIC3D.
(a) ion charge density, (b) current Jy, and (3)
magnetic field at different three times are shown.

Fig.2. 3 dimensional
simulation of discharge
process of compressed
Neon gas using EPIC3D.
Electron density
distribution is shown at
the instantaneous time of
discharge.
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Fig.3. Electron density profiles after laser hits
the carbon film at each time of (a) 3.0<t<10.6, (b)
10.65<t<23.5 and (b) 23.5<t<34.62 23.5<t<34.6,
(d) 34.6<t<120. Dashed line represents the density
corresponding to the fully ionizaed Z=2, 4 and 6
plasmas. The initial carbon density is n=ny20.
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