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Recent RXTE observations of black-hole candidates reveal several phenomena, so-called very high state, that do not follow the standard accretion disk model. By
analyzing GRO J1655-40 and XTE J1550-564, Kubota et al.(2001,2003) found that these phenomena can be explained by

. Thisideaisimportant to consider the unified view of disk emission around the black-hole, but In addition, it isnot confirmed that the
idea remains successful about black-hole binaries which repeat outbursts. Therefore, , which isknown to exhibit X-ray
outburst in aperiod of about 650 days, and found to bein very high statein RXTE observations. We also found an additional different statein other outburst. By
considering the inverse Compton scattering and slim disk, we found these two very high states can be explained as Kubota et al.. The stateisdifferent in outburst by
outburst, although we find that all the outburst followsthe same L x-kT relation, indicating that all the outburst can be treated by the one basic physical picture.

1. Three States of Accretion Disk (Kubotaet al.) idate 4U1630-47

(1) Standard regime , (a-q). From past observation,
The by Shakura & Sunyaev. X-ray spectrum isreproduced by ‘ "’«' of Rin (Oosterbroek et al.1998)
sum of blackbody at each radiusand power-law, and :

(2) Anomalousregime compton cloud ght curv ) by Kasama.

§ Te~10kev | © Thecompanion star has been found

through inverse Compton scattering. The ® —mmmmy — theblack-holemassisnot identified
spectrum is hard and ; BGD model spectrum

Thisperiod is observed only

(3) Apparently standard regime Sandard disk | By, ; I diffuse emission from the
Luminosity is saturated and . Theradial temperature ‘ : Galactic plane. We modeled
gradient in the disk become flatter than (1). The disk must be the optically- these data as background
thick and advection-dominant : — (BGD) and

In very high luminosity, the solution of standard accr etion disk becomes (modée " bremss+ gaussian as Fe-line)
instability because of more dominant radiative pressure than gas pressure.
When the disk temperaturereachesacritical value Tin ~ 1.2 keV, the

Rin=5.8km

[ ~0.64Mg
l T Tin=2.0keV

i -] | -

| : : inver se Compton

standard model___
el il

: e Rin=29.8km
LT ~3.3Me
ratlo of power - ! - = e “
ﬂ.'_p = Iaw(a-g) x’ /v =1199/118 Tin=1.2keV x> /v =1199/118
- & " ¥ ard model, compar ed to standar d

= W e egime (~3M,). By considering the inverse Compton scattering,

¥ only datain a-d are displayed
T r— g

, respectively.

only power-law component Accordingly,
(Thisis consistent with theresults by Kasama)

me, but thefitting

spectral examplein (a) Tinvs Ldisk Tinvs. Rin

apparently ?
standard

-4

LLuminosity is high and Tinishigh Rin is constant
constant. very soft spectrum  Rin isvery small.

Results by considering the inver se Compton e apparently ?
OnIy anomalousregimeisshown results — scattering and slim disk o L Lt ' standard

consider ed inver se Compton scattering . - 15 15

: Tinvs. Ldisk Lai il —
= M. s apparently e : mis Thegradient is smaller

anomalous d : than standard regime
} standard T 3

38

Tin(keV) Ltot(10 erg/s)

tendency of R, O T.*

r

These propertiesfit theoretical slim disk reported in Watarai et al.(2000).
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4U1630-47 also exhibits three statesin the high state. & Rl dbirth @ hasmore and
(b), (c) were observed from rise of each outburst. I~ | Thisis consistent, for larger T,
riseof ¢ = standard regime » : ) - * the inver se Compton scattering becomes
, dthough it is considered theinverse only rise of outburst (b) strong.
Compton scattering In rise of anomalousregime,

tlmethat several outburstswer e analyzed by such a method, and the state is different in outburst by outburs dependently on
itsinner temperature of accretion disk. Observed 2 rises of outburst show the standard regime and the anomalous regime, respectively. That is,
when outbur st occurs, accretion disk is not always a specified state. After this, we will analyzed QPO and mor e samples.




