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Particle Acceleration and Heating by the Turbulence in the Interstellar /
Intracluster Gas and Nonequilibrium Radiation due to Quasi-Thermal Electrons
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Particle acceleration by the turbulence is investigated with a Fokker-Planck

code which calculates the advection and diffusion in the momentum space, and applied to the
intracluster gas of galaxy clusters. We have developed the code considering higher-order terms due
to small-angle scattering into the advection and/or diffusion coefficients, intending to describe
heating as well as acceleration. For the turbulence of 500 km/s decaying to less than 170 km/s in 1
Gyr through inverse cascade, it is found that the cool core of a cluster is heated to about twice
the temperature before, and accelerated electrons emit synchrotron radio as intense as observed from
radio halos. Also found is that while the radio emission lasts for a long time, hard X-ray emission

declines quickly after the turbulence decay.

2 Fermi Fokker-Planck
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