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Black hole X-ray binaries
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Variability of BH transients
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Wang et al. 2022



The flip-flop transition
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Timescale: hours

HXMT observation on 2021-04-01(02)



GX 339-4: the 2021 outburst
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Observations on the HID
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About the source: GX 339-4

7

Ø Low mass X-ray binary

ØBlack hole mass: 2.3-9.5 !⊙ [Heida+2017]

ØDistance: > 5 kpc

ØSpin: > 0.95 [Parker+2015]

Ø Intermediate inclination



Divide the data by flux levels
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Spectra in the two flux states

9Differences are only in the hard X-ray band
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Relativistic reflection
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LE
FPMA

A powerful tool to probe the geometry of the accretion disk



The disk inner radius
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a=0.95

Tbabs*(diskbb+nthcomp+relconv*reflionx)



The evolution of parameters
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The spectral components
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The power spectra
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Other instruments
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Summary
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Ø Rapidly alternating flux states of GX 339-4 on a timecale less 

than hours.

Ø The flux change is confined in the hard X-ray band (> 4 keV) 

and is regulated by the power-law emission and the reflected 

emission. 

Ø The strength of the disk thermal emission and the inner radius 

of the accretion disk do not change with the flux. 



Thank you!
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