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Disc-Accretion in Compact Binaries
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Black-hole Low-Mass X-ray Binaries

dwarf

N
o

c
.'E ﬁlS ~da S -
o N O Yy d
H E
0 10
1 E
sHO
=1 3
1 ES
0
1 10! 102 104
Duration (days)
. [or multiple 7 single outburst
outbursts (lower limit)
) - dwarf g
M . novae |
o O o
o = “~weeks
(&) =6 -
c o
E \m4 .
S e
SH(O, |
oM =
o ol . M . SRR IR . .|
tlo 10? 103 »  10°
Recurrence Time-(days)—

UNIVERSITY OF

ALBERTA

Outburst

Quiescence

A w Hard State
'g, I:transition ~1-10 days
‘= A
o0 A——__\
% Intermediate States
: : @
[ 3
o o
c N
i t
g ﬁ Soft State
-l tyecay dEPENdS ON
- orbital parameters
.% and disc properties
L
X >
X-ray Hardness
< Spectral Shape Tetarenko+2016,
¥ Disc Dominated Power-Law Dominated Done+2010

“from quiescence to outburst: when micro-quasars go wild”
Porquerolles, France, September 2017




The Outburst of an Irradiated Disc Around a
Stellar-mass Black-hole
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The Outburst of an Irradiated Disc Around a
Stellar-mass Black-hole
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Characterizing an Irradiated Accretion Disc

Irradiated Disc
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Deriving disc properties from BH-LMXB X-ray light curves

sample a-viscosity in the hot disc RHOrS
: a
Bayesian hierarchical modeling ‘TIT’
4

A hierarchical model is a multi-
level statistical model that
allows one to estimate a
posterior distribution by
integrating a combination of
known prior distributions with
observed data.
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Application to the Black-hole Low-mass X-ray Binary
Population of the Galaxy
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The WATCHDOG Resource provides:

<> a catalog of BH and BH candidate
LMXB sources in the Galaxy

WJE;TCI:IAPOG <> a complete two-decade long outburst
‘ history

www.astro.physics.ualberta.ca/watchdog
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Applying the Bayesian Hierarchical Methodology to observed
BH-LMXB X-ray Light Curves

o-viscosity in the outbursting discs of BH-LMXBs
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»we sample
0.19<0<0.99 for
21 outbursts in 12
Galactic BH-
LMXBs

»high a-viscosity
derived for both
canonical and
failed outbursts
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Applying the Bayesian Hierarchical Methodology to observed
BH-LMXB X-ray Light Curves

o-viscosity in the outbursting discs of BH-LMXBs
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Applying the Bayesian Hierarchical Methodology to observed
BH-LMXB X-ray Light Curves

o-viscosity in the outbursting discs of BH-LMXBs
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Applying the Bayesian Hierarchical Methodology to observed
BH-LMXB X-ray Light Curves

o-viscosity in the outbursting discs of BH-LMXBs
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Applying the Bayesian Hierarchical Methodology to observed
BH-LMXB X-ray Light Curves
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Applying the Bayesian Hierarchical Methodology to observed
BH-LMXB X-ray Light Curves

disc-wind outflow
toy model

»Simulations with high a,
display strong mass outflows,
significantly altering the
outburst light-curve
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Applying the Bayesian Hierarchical Methodology to observed
BH-LMXB X-ray Light Curves

disc-wind outflow
toy model

»Simulations with high a,
display strong mass outflows,
significantly altering the
outburst light-curve

»mass loss term within
irradiated disc instability model
mimics effect high a, has on
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Applying the Bayesian Hierarchical Methodology to observed
BH-LMXB X-ray Light Curves

disc-wind outflow
»How significant are the toy model

outflows in BH-LMXB discs,
given our high a,,
measurements in BH-LMXB
discs?
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Applying the Bayesian Hierarchical Methodology to observed

BH-LMXB X-ray Light Curves
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Summary

» Applying a Bayesian hierarchical methodology to the
disc-instability picture, we derive a-viscosity in the
irradiated discs around stellar-mass black-holes.

» First time a-viscosity has been estimated in LMXB discs.

»high a measured requires large-scale B-field threads the
disc, with concurrent mass outflows shaping the outburst.

»These significant mass outflows that must exist
throughout the decay are likely magnetically driven.
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Important Announcement

| am currently looking for a
postdoc position. If you are
interested in giving me a job,
please let me know!
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