Black Hole X-ray Binaries

Accretion and ejection is an
ubiquitous feature, from young stellar
objects to active galactic nuclei.
Stellar mass black holes (<20M,),
final evolution phase of the most
massive stars, accrete matter from a
‘normal’ companion.

Most of the time in quiescent state
(low mass accretion rate), they also
undergo outburst phases (~1% of the
time).
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Outburst States

Accretion/outflow connections in black hole X-ray binaries reveal a few
distinct states of X-ray behavior (Fender & Belloni, 2012).
An outburst progresses through:

 ‘Hard’: thermal comptonisation
(+synchrotron emission) and a
powerful, quasi-steady compact
jet (radio; Fender et al., 2001).
Discrete ejections as the source
passes from the hard to the soft
state.
‘Soft’: weaker/absent core jet
(no radio) and strong accretion
disc wind.
Switch back to the hard state as
the outburst fades (at smaller X-
ray luminosity = hysteresis).
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Radio Observations with the VLA
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‘Universal’ radio/X-ray correlation

Campaign still ongoing (PI:
J. Tomsick).

Swift + VLA monitoring of the
BH transient GRS 1739-278
during its outburst.

—> understanding the
X-ray/radio correlation

Swift

Strong and ‘universal’ radio/X-ray correlation during the hard state (Corbel
et al. 2003 ; Gallo, Fender & Pooley 2003).
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