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The Compton scattering describes the change of direction and energy of a photon interacting with an
electron. From a mathematical point of view, this interaction is modelled by a non linear Boltzmann
equation for photons [EMV]. For some applications, this equation is too costly to be discretized directly,
since it involves integrals over pre and post collision momentum for the two particles. Under some physical
assumptions, this Boltzmann equation can be approximated by the Kompaneets equation [KOM], which
is a non linear Fokker-Planck type equation. An original method for the derivation of this equation from
the Boltzmann equation has been proposed by Escobedo and co-authors in [EMV]. The main weakness
of their derivation is that they assumed that the distribution function of the photons is isotropic, which
may be problematic for our applications.

In this work we address the derivation of a hierarchy of anisotropic Kompaneets type equation describing
the Compton scattering, using the same method but without assuming any isotropy for the distribution
function. It leads to original models, which we couple to an equation describing the evolution of the
electrons’ macroscopic temperature. After proving some theoretical results for this coupled system, such
as an H-theorem (entropy dissipation), we study some angular moments models [DF, BRU] (P1 and M1).
Some numerical tests are performed in the context of these angular models to illustrate the influence of
the Compton scattering in comparison with the case of classical isotropic scattering.
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