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Publ. Astron. Soc. Japan 36, 71-85 (1984)

Viscous Transonic Flow around the Inner Edge of
Geometrically Thin Accretion Disks

Ryoji MaTtsumoTto, Shoji KATo, Jun FUKUE, ‘ --

and Atsuo T. OKAZAKI

Department of Astronomy, University of Kyoto, Sakyo-ku, Kyoto 606 7 5“/ 77'_\_) l/ ‘ :5& L \
(Received 1983 July 11; accepted 1983 December 5) ‘ﬁﬁﬁ,ﬁ 0) }:'-E ﬁﬁﬁ’&?}? &) T: o

Abstract

The effect of viscosity on the flow around the inner edge of an accretion disk
surrounding a black hole is studied. Geometrically thin disks are assumed and
the “alpha viscous law" is adopted. Transonic solutions which satisfy the
outer boundary condition of the Keplerian disk as well as the condition of
passing through a critical point are obtained numerically. It is found that in
the case of large viscosity (a=0.05) transonic solutions pass through a nodal-
type critical point outside the radius of the marginally stable circular orbit.

Key words: Accretion disk models; Black holes; Transonic flow. 19
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Global MHD Simulations of the
Hard-to-Soft Transition
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Include cooling term after quasi- Formation of cool, dense
steady disk is formed for simulations region after cooling

using (256,64,256) mesh points instability grows

58


mri1.wmv
mri1.wmv

29— ILEHRAETEHAISIND
f,sm,:ﬁi‘h_z@] (QPOs)

LFQPO HFQP

il

Power Density
i

00101 1 10 100 Hz 0.01 0.1 1 10 100 Hz
GX 339-4 XTE J1550-564

McClintock and Remillard 2004



Twin Peaks in HFQPOs
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Resonance Model of Twin QPOs
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Abramowicz and Kluzniak 2001, 2004
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Appearance of QPOs
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