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The Earth is surrounded by energetic charged particles. The population of the energetic charged particles is called radiatic
belts. The growth and decay of the radiation belt are critical issues because these particles are hazardous to artificial satellit
and human activities in space. To understand the growth and decay of the radiation belts, we need to understand two differe
processes. One is an adiabatic process in which adiabatic invariants of the particles are conserved. The other one is a nc
adiabatic process in which the adiabatic invariants are violated. The non-adiabatic process is thought to occur when the particle
interact with electromagnetic waves. The electromagnetic waves are excited when a certain condition of lower energy particle
is set up by the adiabatic process. Toward the understanding of the radiation belts, we used the global magnetohydrodynami
(MHD) simulation (Tanaka, 2015; Ebihara and Tanaka, 2015) together with the advection simulation called Comprehensive
Inner Magnetosphere-lonosphere (CIMI) model (Fok et al., 2014). By MHD simulation, we calculated the response of the
magnetosphere to the simulated solar wind change and by advection simulation, calculated the time evolution of the phase spa
of electrons. In MHD simulation, we imposed the following parameters to obtain steady state magnetosphere; the solar winc
velocity of 400 km/s, the density of 5 /cc, the y component of interplanetary magnetic field (IMF) of 2.5 nT and the z component
of IMF of 5 nT. To simulate an interplanetary (IP) shock, we changed the solar wind velocity to 980 km/s and the z component
of IMF to -5 nT. In advection simulation, we gave electron temperature and density inferred from MHD simulation at the outer
boundary. For an initial condition, we used AE8 model and kappa distribution. Using the velocity distribution function obtained
by the advection simulation, we calculated the linear growth rate of the whistler-mode chorus waves as a response to IP shoc
and subsequent southward IMF. When the IP shock arrives at the dayside magnetosphere, the following occur subsequent
An increase in the hot electron density results in the increase in the number of electrons near resonance velocity (eta). A
increase in the magnetic field results in an increase in the perpendicular temperature of electrons, giving rise to an increase
the temperature anisotropy of resonant electrons)(A he linear growth rate of the whistler-mode chorus waves increased. At
substorm expansion phase, the following occur subsequently. The enhanced electric field transports hot electrons deep inwal
giving rise to an increases in the hot electron density, the eta and’Be linear growth rate increases. We discuss the evolution
of the region where the whistler-mode chorus waves can grow in response to the arrival of IP and the substorm.
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