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Supercritical accretion process can be one of the candidates of the
formation process of supermassive black hole. In order to understand this process, it is essential
to solve the photon Boltzmann equation with radiative processes of emission, absorption and
scattering. In this study, we newly develop the ARTIST method by which the photon Boltzmann equation

can be numerically solved in black hole spacetime with effects of radiative processes. By this
method, we can solved the basic test problems in Kerr spacetime and check that the results obtained
by this method can perfectly reproduce the general relativistic ray-tracing results. These results
were published in the academic journal (Takahashi & Umemura, 2017, MNRAS, 464, 4567). After this, we

next try to establish the method to treat the relativistic photon multiple scattering precisely by
the semi-analytic calculations and to extend the ARTIST code in three dimension in Kerr spacetime.
These attempts are still under development.
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