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Particle motions around a Black Hole

oooooo L, o002
*Makiko Fujita!, Hitoshi Negoro?

Abstract : We can not directly observe black holes because even the light can not escape from them. Instead,

we observe X-rays emitted from an accretion disk formed by the plasma. To discuss the validity of the innermost

radius of the accretion disk obtained from observed X-ray spectra, we may need to consider not only general

relativistic effects but also the effect of the radial inflow motion of the accretion matter which is hardly taken into

account in current energy spectrum models. We are calculating energy spectra of the accretion disk by considering

these effects. Before investigating the inflow accretion, we report here results from numerical calculation of particle

motions around a black hole taking the relativistic effects into account.
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Table 1: 4th-order term of the Taylor expansion of

eq.(1),(2) at each step width h.
h [s] 01004000 [em]
107%  —1.08998199173818 x 10
1075 —1.08998199173818 x 1073
1076 —1.08998199173818 x 10~7
1077 —1.08998199173818 x 10~ 1!
1078 —1.08998199173818 x 10~1°
1079 —1.08998199173818 x 10~19

02004000 [rad]
2.98816041705680 x 1075
2.98816041705681 x 10~
2.98816041705680 x 10~13
2.98816041705680 x 10~17
2.98816041705681 x 10~21
2.98816041705681 x 10~2°
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Figure 1: Particle motions considering classical (blue)
and relativistic (red) mechanics. The black hole radius

is also shown (black).
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