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Which
parameters
are involved in
jet formation?
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Radio: types of jets

transient compact
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BH X-ray binaries



X-ray Intensity

X-ray Intensity

accretion disc instability

full cycle of an outburst
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spectra

Miliari et a. 2007

Flux density (mdy)
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spectra

Migliari et a. 2007

Flux density (mdy)
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Flux density (mdy)
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Flux density (mdy)
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Flux density (mdy)
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X-ray hardness
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Gallo et al. 2003



X-ray Intensity
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GRS 1915+105
GX 3394

4U 1543-47
XTE J1550-564
XTE J1650-500
GRO J1655-40
Cygnus X-1

X-ray Intensity

Swift J1753.5-0127

A 0620-00
GRO J0422+32
1E1740.7-2942
GRS 1758-258
GS 1354-64
XTE J1118+480
XTE J1720-318
V404 Cygni
H1743-322
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May 2009 H 1743-322

log(Radio brightness (m]y))
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2009 May 30
MJD 54981.4
0.2

2009 June 6 Compact
MJD 54988.3

Miller-dones et al.: JACPOT collaboration
http://www.astro.virginia.edu/xrb_jets/
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proposed Unified Scenario

Fender et al. 2004
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- is the ejection, an ejection of the corona?

- does the disk radius vary? ] ]
_ correlation slope? Y - does the core jet quench? when exactly during the outburst?
_ Lorentz factor? ' - at what hardness/the core jet reforms back?
: ' - - - - do subsequent ejecta vary speed?
- the jet incr incr tential well. )
does the jet speed increases as increases potential we - and what about QPOs and jets?

- is there a jet line? is it vertical?



Reactivation of radio

.. Reactivation compact jet Unclear
emission S->H

H jet slow, Transient nternal shocks Unclear: no compact jet
Jet fast speed measuerements
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X-ray Intensity

X-ray hardness
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X-ray Intensity

X-ray hardness
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IR - hard X-ray tail
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GX 3394
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XTE J1550

-2

-1

O
9]
80
—
O
>
Q
A2
S
—
%
n

Pk
?

[
[

X-ray likely dominated
by Comptonization

X-ray from disc

X-ray likely dominated
by Comptonization

X-ray likely dominated
by synchrotron jet

Hard state (PCA + HEXTE)

Low luminosity (Chandra)

Radio jet optically thin

Radio jet quenched

Radio jet optically thick |

NIR jet quenching/recovering
e NIR jet quenched |

X-ray partly from g “
arcmin discrete ejecta ‘

(). 6
Russell et al.2010



Where do we expect VHE emission in a ‘normal’ jet X-ray binary!?

_is the non-thermal hard X-ray tail coming from the jet and extending to VHE!?

Need the IR break contemporaneous to hard X-rays

Complete radiative jet model fitting the spectra w/ statistical test

_internal shock?
Transition H-->S: high time/spatial resolution multi-wavelength coverage

Problem: Infer the velocity of the compact jet.

_is the corona ejected in the jet?

X-ray, IR, radio rapid variability studies

_jet-ISM shock!?

More candidates? But based on known correlations between
jet and X-ray power in ‘normal’ X-ray
binaries, then you would expect these Y-

ray sources to be also clearly identified
with ‘normal’ X-ray sources...



Sco X-1

At least three components associated with the jet
1. Core flares

2. Invisible, highly relativistic (I'>2)

3. Lobes’ energised by beams at ~0.4c

Fomalont et al. (2001)



Cir X-1

Mildly relativistic
knots energised by
an ultrarelativistic
(I'>15) invisible
outflow following
each outburst

Oct 2000

Core

May 2001 Dec 2002

§ arcsec )
(0.6 light years)

4.3 8.6 GHz

Fender et al. (2004)



Binary
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Migliari et al. (2005)




Where do we expect VHE emission in a ‘normal’ jet X-ray binary!?

_is the non-thermal hard X-ray tail coming from the jet and extending to VHE!?

Need the IR break contemporaneous to hard X-rays

Complete radiative jet model fitting the spectra w/ statistical test

_internal shock?

Transition H-->S: high time/spatial resolution multi-wavelength coverage
Infer the velocity of the compact jet. (but How?)

_is the corona ejected in the jet?

X-ray, IR, radio rapid variability studies

_jet-ISM shock!?

More candidates? But based on known correlations between
jet and X-ray power in ‘normal’ X-ray
binaries, then you would expect these Y-

ray sources to be also clearly identified
with ‘normal’ X-ray sources...



