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Electrodynamical Study on Particle Acceleration and High-Energy Emission in Pulsar
Magnetosphere
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Electrodynamical Study on Particle Acceleration and High-Energy Emission in Pulsar
Magnetosphere
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We study acceleration of particles and <-ray emission in pulsar magnetosphere.
Polar-cap model and outer-gap model, the accelerations of which are, respectively,
located near the stellar surface and in the outer magnetosphere, have been proposed
up to now.

Romani & Yadigaroglu (1995) demonstrated that the three-dimensional geometry
of the outer-gap explains main features of the observed light-curves. However, this
geometrical model has not solved electrodynamics in the gap.

Hirotani & Shibata (1999) solved the accelerating electric field self-consistently
with the radiation and pair-creation processes. This electrodynamical model has
explained observed y-ray spectrum. However, because the model is one-dimensional
along a magnetic field line, the model can not calculate the light-curve.

To obtain a more plausible model, in this thesis, we extend the one-dimensional elec-
trodynamical model into a two-dimensional one with trans-field structure. Specifi-
cally, we consistently solve the electrodynamics with taking into account the emission
direction of the v-rays and the pair-creation position in the meridional plane.

We obtained following results.

1) The strength of the acceleration field decreases as the current increases because
of a screening effect of the particles.

2} Position of the inner boundary of the outer-gap shifts toward the stellar surface

as the current increases.
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