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プレゼンター
プレゼンテーションのノート
Nonthermal particle seems to be easily generated in our universe in association with super relativistic outflow and magnetic field.  Such examples are pulsar & wind, extragalactic radio source, ….



Analogy of MTA

 Magnetic field : B 

electron : e- 

ion : e+ 
Velocity : v 

Induced electromotive 
 force : (q/c)v x B 

Electromagnetic induction



Colliding plasmas



Fields configuration

Center of 
collision



Basic equations
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Relativistic 
Equation of motion

Energy equation

Faraday’s law

Ampere’s law



Numerical calculations
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Attainable gain of particle around the center of collision

Magnetic field configuration

Phase parameters

parabolic



Attainable gains
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Attainable gain
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Particle trajectories & distributions Particle trajectories & distributions （ｙｚ（ｙｚ--planeplane））

Spiral motion on 
plasma surface

Particle acceleration Plasmoid

γ＞２Magnetic neutral sheet

Plasma inflow



γ＞２Spiral motion

acceleration

Particle trajectories & distributions Particle trajectories & distributions （（xyxy--planeplane））

Magnetic neutral sheet

Plasma inflow



Particle accelerationSpiral motion Plasmoid

γ＞２

Particle trajectories & distributions Particle trajectories & distributions （（xzxz--planeplane））



Current flow along wave front

Drifting motion

Wave front

First collision

JB
c
π4

=×∇

Induced magnetic field
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Electron-Positron Acceleration

Restoring force

Magnetic pulse

Electron trapping Positron trapping



Particle simulation

Hoshino PTP 2001, Nagata 2005“Current Sheet”
 

Shock Surfing

This can provide unlimited accelerationMagnetic pulse

High energy particles
by MTA

Magnetic neutral sheet



Summary

■■
 

magnetic neutral sheetmagnetic neutral sheet
■■

 
magnetic field reconnection   magnetic field reconnection   plasmoidplasmoid

■■
 

electronelectron--positron plasmapositron plasma
simultaneous acceleration of electron and simultaneous acceleration of electron and 
positron, in principle, unlimited accelerationpositron, in principle, unlimited acceleration

Magnetic Trapping Acceleration
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