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Relativistic Effects
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BHBs In Outburst—

Soft State Hard State
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The RXTE Archive of BHBs ’

NASA ADAP16: ~15,000 RXTE spectra with PCA (3-45 keV) and
EXTE (20- 250 keV) for ~30 BHB with ~1 ks exposures
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The Hard State of (X 33.9—4

/

Hallrd S’gate

T | T I T l ; :
1000 - A _
- B -
= | C
(C I 1.25 S | . ] D -
I ' le | _
- _ 1.20 - 70/: LLEE:: B I Fe K emission line | )
Q o oo 10 | E
O g 115 | 2%les ]
ZE) 100 = 2 110 i CEed” J F E
q - ey :
L] : g 1.05 I .'1-1 4 1) # j
a aa ’ _
; — 1.00 %"““""é“"" ----------------- tw R
0.95 ‘ - | | | I‘-I
4 10 20 \ 45
1 O - Energy (keV) |Compion l-lumpl -
i \ | \ | ! | \ |
0 0.2 0.4 0.6

Garcia et al. (2015)

X-ray Hardness




Disk and Corona Evolution ’

Relativistic reflection fits of the black hole binary system
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Disk and Corona Evo\u’r[on
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Controversy on the Disk.Trunccuﬂon
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Controversy on the Disk Truncaffon
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The 2017 Failed Outburst of GX 339-4
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Current Inner-Radius vs. Luminosfty
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The RXTE Archive of | - ' ey
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Controversy on the Disk Truncaffon

T T I—I_I_I_I'j T T T r 1 1.1 | T
— Rt GX 339-4 @
% ‘; H1743-322
Timing sighatures g 0.1 \
provide © —&
independent — | ~10x
L . Spectral-Timing
_] — e \
. : ~ ‘ : Mahmoud et al. 2018
> But require = \ 3 ( )
careful i . .
interpretation! = —e- * — A
-
-
.
0.01
1 10 100 1000

Disk Inner Radius (Rg)



The Fe K line Profile across Statek

Sridhar et al. (2020)
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Fits with Relativistic Reflection 4
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Fits with Relafivistic Reflection 4
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The Fe K line Profile across States

“Simple” Modeling:
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The Fe K line Profile across States
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The RXTE Archive of BHBs ’

NASA ADAP16: ~15,000 RXTE spectra with PCA (3-45 keV) and
EXTE (20- 250 I<eV) for ~30 BHB with ~1 ks exposures
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The Hard-State in XTE J1752—223 #
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Orientation of the Inner—D.isk ’

J Inner-Disk Inclination

Reflection Spectroscopy of XTE J1/52—223 with
different geometries for the illumination of the disk

show consistent parameters, except for the
Garcia et al. (2018)
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Coronal Geometry 4

Gradients of ionization in the disk can explain
steep emissivities (Svoboda et al. 2012) o
But differences are ~5% (Kammoun et al. 2019) oo
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The RXTE Archive of BHBs ’

XTE J1550-564.
Infermediate spin
(0~0.5) from
continuum fitting
method

Connors et al., (2019)

NASA ADAP16: ~15,000 RXTE spectra with PCA (3-45 keV) and
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XTE J1550-564 - LOW INCLINATION DISK?2
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rradiation of Flared Disks ’

Obscuration effects:

Under an inclination of 78.5°, part of the
disk Is covered, affecting both the line
orofiles and the fime lags
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State Transitions in XTE J1 550-564
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State Transition in ’

Since Mdof keeps Rin~ISCO, Mdot up by ~10%

increasing, the disk Disk reaches ISCO (or close)

temperature also before the transition
increases

Rin=ISCO

Mdot decreases
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Summary

X-ray Reflection Speciroscopy provides one of the most powerful tools to study

accreting black holes, with which one can study:

*The Evolution of Disk and Corona: changes in the corona and accretion disk

appear to be correlated. This indicates a connection in the physics that governs
the evolution of both structures.

*The Truncation of the Disk: All current reflection spectroscopy analysis indicate
small or no fruncation even at the initial phases of the outbursts. Difference with

€S

fimates from timing studies need to be revisited.

*The Inclination of the Inner Accretion Flow: The inclination derived from X-ray

reflection do not always agrees with the binary orbit. This suggest possible disk
warps, or perhaps more complicated, such as obscuration of the inner regions
(only important in high inclination systemes).



