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The onset of most microquasar outbursts is characterizadtate transition between a Low/Hard
State (LHS) and a High/Soft State (HSS). Besides drastictsgdeand timing changes, this tran-
sition often shows a discrete ejection event detectabléenradio range. However, the exact
nature of the ejected material and the mechanisms that givetb these phenomena are yet to
be unraveled. Recent simultaneous radio and X-ray obsemgabn several sources point to a
coronal nature of the ejected material. First, in the cas€Td J1550-564, the hard X-ray tail,
usually attributed to an inverse Compton effect, disapppest before an ejection is detected at
radio wavelengths. Then, in the case of GRS 1915+105, theofiulke Compton component
decreases sharply just prior to an ejection. We interpiettbhaviour as evidence of the disap-
pearance of the corona, which is ejected under the form &fsblim the case of the 2002 outburst
of GX 339-4, the first radio detection occurs after a decreasiee disc flux, which may indicate
that the radio events are initiated by the disc. The peakeofdldio flare occurs several day after,
and in particular after a large decrease of the coronal flinally, in the case of XTE J1859+226,
drastic physical changes occurred in the corona just béfi@rstate transition, compatible with
the disappearance of part of this medium. Thus, a total ofetaguasars point in the direction
of an ejection of the corona, feature that is yet to be confirfoe infirmed) in the case of other
available sources.
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1. Introduction

Up to now, about 20 black-hole X-ray transients have beeerrobd, along with~20 more
candidate black-hole binaries (McClintock et al. [8]). §had to the identification of several spec-
tral states, depending both on the spectral and temporahaiesistics of the source. The onset
of a microquasar outburst usually occurs in a Low/Hard Sglait¢S, following the classification
by Homan et al. [5]), dominated by a hard X-ray emission fromelativistic jet and/or from a
so-called coronal component, combined with strong tempa@adability and Quasi-Periodic Os-
cillations (QPOs). The object then evolves, through a statesition, into a High/Soft State (HSS)
dominated by soft X-ray emission from the accretion disk 33 temporal variability. Another
state transition usually occurs at the end of the outbursenathe source goes back in the LHS.
This simple general picture is often complicated by the gmes of intermediate states, mixture of
the canonical LHS and HSS: the Hard InterMediate State (HIdf8 the Soft InterMediate State
(SIMS).

A key to fully understand the physics of these states magedsi deeper studies of the state
transitions. These phenomena involve fast and drastioggsain the system, and show strong con-
nexions between the relativistic jet and the accretion.didie first transition, between the HIMS
and the SIMS, often shows a discrete ejection event detedtathe radio range, simultaneous with
a rapid increase of the disk flux and a quenching of the jetsiams Thus, the use of simultaneous
radio and X-ray observations is necessary to monitor adelyuthe events happening during this
transition. Such simultaneous monitoring is availableaftwandful of sources only, but their study
may already lead to good constraints on the evolution of tiher@l part of the system, as we show
here.

2. XTE J1550-564 and GRS 1915+105: probable g ection of the corona

In 2000, the~ 70 day outburst of XTE J1550-564 was observed thoroughlyhbyRXTE
satellite. Corbel et al. [3] report the detection of radiossion, which they associated to the first
state transition (Fig. 1), although the precise date of thesgion could not be determined. In the
X-ray range, a power-law with an exponential cut-off adeglyadescribes the spectra before the
state transition. This feature is widely attributed to anme comptonization process, characteristic
of the so-called coronal medium. The evolution of this conmgrt is clearly correlated with the
state transitions: it disappeat® days after the first transition, on MJD 51662, and reapeftes
the second transition back to the LHS, on MJD 51682. In thes ddier MJD 51662, the disk-
blackbody flux remains approximately constant during atigihperiod, while the power-lax flux
decreases significantly. Given the relative constancy efotioton index on those days, this may
suggest that there is less Compton up-scattering of thepbotbons. In other words, part of the
Compton medium disappears at about the same time a radimajecdetected. It is thus tempting
to consider that the Compton medium may be blown away.

GRS 1915+105 is a very peculiar source, which shows a widgfaster range of behaviour
than the other microquasars. This source has also stayedhuarst at least for the last15 years,
giving a rare luxury of data to understand accretion andtieje@hysics. In its case, a joit-
TEGRAL andRXTE monitoring campaign follows the source since 2003. RX&@E observations
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Figure 1: Evolution of the spectral parameters of XTE 1550-564 owe2@00 outburst(a) 2-200 keV light
curve. (b) Power-law spectral indeiX. (c) Inner disk temperature (keV{d) Inner disk radius (assuming D
=6 kpc and i = 70.2). (e) Cutoff energy (keV)(f) Thee-folding of the cutoff (keV). The vertical dashed
lines represent the dates of state transitions, the firssitian being accompanied by a radio flare (from
Rodriguez et al. [10]).

allowed the identification of 12 separate classes (Bellomil.e [1]), which could be interpreted
as transitions between three basic spectral states: a Himminlediate one (State C) and two Soft
Intermediate ones (State A and State B). Among the 12 clasesg, 6, a andf3 classes show
X-ray cycles, corresponding to transitions between the AnB C states. In the radio range, they
show a strong radio variability, interpreted as discreget@ns of matter.

Fig. 2 shows radio and X-ray lightcurves of GRS 1915+105 {iwpopanels). On these curves,
X-ray dips (I) are followed by a spike (Il) and;0.3 hour after the spike, by a radio ejection. In a
broader study, including more spectral classes, we haeatigginpointed the strong similarities
between every spectral classes characterized by X-ragsyiicluding thel class), thus gener-
alizing this behaviour for wider parts of this source’s exmn (Rodriguez et al. [11]). In these
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Figure 2: Three cycle lightcurves, corresponding to theA and 3 spectral classes of GRS 1915+105.
From top to bottom, the panels represent respectively the ByGHz, thed NTEGRAL/JEM-X 3-13 keV,
the INTEGRAL/ISGRI 18-50 keV lighcurves, and the 3-13 keV/18-50 keV Hhass Ratio (from Rodriguez
etal. [11]).
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Figure 3: Left: Spectral evolution of GX 339-4 at the beginning of its 200houst. From top to bottom,
the panels represent respectively BTE/PCA 9-20 keV lightcurve, th&XTE/ASM 1-3 keV lightcurve,
the disk flux, the Compton component flux and the high-enenggftvalue. The vertical dot-dashed line
marks the detection of a radio ejection. The forth and fifthgie mark the coronal parameters: the coronal
flux starts to fadev- 6 days before the ejection, and fall below the detectionllev® days before the
ejection. Right: Spectral evolution of XTE J1859+226 over its 1999 outbufatom top to bottom, the
panels represent respectively tRETE/PCA lightcurve, the Comptonization parameyes kTemax(T, 72)
and the optical depth.

observations, we showed that each spike is indicative dfigeppearance of the Compton compo-
nent from the X-ray spectra. This again points to an ejeatfofpart of) the corona, which is then
detected in the radio range.

3. Two more candidates; GX 339-4 and XTE J1859+226

3.1 GX 339-4: disappearance of the corona suspected in two outbursts

GX 339-4 is a well-known X-ray binary, which underwent atded0 outbursts since its dis-
covery in 1972 (Kong et al. [7]). The two outbursts that ocedrin 1998 and 2002 were followed
by simultaneoudsRXTE observations and radio observations. The strong antletioe between
the radio and hard X-ray fluxes in 1998 have already led Fegidar [4] to suspect a reduction of
the coronal medium at the beginning of the HSS. At that tinmgy BXTE/ASM observations were
available, which did not permit any precise spectral amgalgkthis state transition.

The 2002 outburst was followed WBRXTE/PCA (e.g. Homan et al. [6]), from which some
spectral results are reported on Fig. 3, left. A radio flare detected on MJD 52408, which is
indicated by a vertical line on the plot. The coronal flux {fiopanel starting from the top) started
to fade~6 days before this outburst, until MJD 52412 when no cut®ffiétected anymore. In
other words, the Compton medium fainters drastically a faysdefore a strong ejection of matter
is detected at radio wavelength: the corona may be gradejeltyed just before the state transition.

3.2 XTE J1859+226: major changein the coronal material
The candidate back-hole binary XTE J1859+226 was obseryd&KDE during its 1999 out-
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burst. On Fig. 3, right, we report from top to bottom the etiolu of the RXTE/PCA count rate,
the Comptonization parametei] kTemax(t,72) (Rybicki & Lightman [9]), and the optical depth
7. The parameters plotted here correspond to the period ata tsansition between a HIMS and
a SIMS, at the beginning of the outburstis a measure of the efficiency of the Comptonization
process, whiler is proportional to the product of the density of the medionand its typical size
R: 1 O pR. Thus, a diminution of either corresponds to a diminution of the density of the galo
medium, or to a diminution of its size. In both cases, this inmadooses matter just prior to the
state transition. Moreover, this evolution occurred attime of a radio ejection, detected on MJD
51468 (Brocksopp et al. [2]). This shows that, again, in theecof XTE J1859+226, the state
transition is characterized by a major change in the consralium, which may indicate that part
of this medium is ejected by the system.

4. Conclusions

In the cases of the 4 sources studied here, a similar behiagidetected. An increase of the
soft X-ray spectrum and a softening of the X-ray flux leadsrepection that occurs-1-3 days
after, detected in the radio range. Spectral fits show thet fur this ejection, the coronal medium
parameters change drastically, until this component besammdetectable. It is thus tempting to
link the coronal changes to the ejection of matter. Note #hfifth source, XTE J1748-288, may
also show a similar behaviour, and is still under study.

This interpretation still needs to be confirmed by a detagledlysis of the spectral behaviour
of more back-hole binaries, in the vicinity of state traiosis: the coronal emission lies in the high-
energy end of the available X-ray spectra, which rendeiifficalt to detect and monitor. However,
if this phenomenon is confirmed, it will put strong consttaian disk accretion models and, ulti-
mately, provide a new insight on the interplay between tiffergint components that surround an
accreting compact object.
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