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Fig. 9 The left hand panel shows a selection of states taken from the 2005 outburst of GRO J1655-40.
The right hand panel shows the proposed accretion flow changes to explain these different spectra, with
differing contributions from the disc, hot inner flow and its associated jet, active regions above the disc and
a wind

(Belloni et al. 1996), so here we will treat them both together as very high state (but
see Gierliński and Newton 2006).

Figure 9 shows a selection of spectra seen from the BHB, GRO J1655-40, at dif-
ferent mass accretion rates, showing examples of these states (hard, soft, soft with
extremely weak tail, sometimes called ultrasoft, and an extreme example of the very
high state). As can be seen from this figure, these states are not a unique function of
mass accretion rate as measured by bolometric luminosity. The hard state seen on the
rise is as luminous as the soft state seen later in the outburst (see e.g. XTE J1550-564
in Fig. 3). This lack of one-to-one correspondence between spectral state and L/LEdd
is termed hysteresis and is probably due to non-stationary behaviour of the accretion
flow associated with the dramatic rise in transient outbursts (see Sect. 6.1). Since the
IS is seen during the transitions, then this likewise can occur over a wide range of
luminosities.

However, despite this severe complication, the general picture is now clear that
soft and very high states are typically high luminosity states, while the hard state is
seen at lower luminosities. Comprehensive reviews of the observational properties of
these spectral states are given by e.g. Tanaka and Lewin (1995) and Remillard and
McClintock (2006).

Thus while we have two theoretical stable accretion flow models, a disc and an
optically thin, hot (messy) flow, there are (at least) three different types of spectra to
explain. As outlined in Sect. 3.4, the hot flows plus a truncated disc can generically
match the hard state properties (see also Sect. 4.1), while the spectra seen at high
L/LEdd show clear signs of being dominated by the disc. At these high luminosities
the disc is likely to extend down to the last stable orbit (see Sect. 5), but even the
soft-state spectra are always accompanied by a high-energy tail. This shows that there
must be some sort of optically thin dissipation which can co-exist with the majority
of the accretion flow being in the form of a disc. This could be due to some small
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