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! Profile,described,
analy)cally,with,a,
modified,version,of,the,
“classic”,King,&,RiQer,
formalism,

! Five,parameter,
analy)cal,model,fit,to,
observed,X%ray,light%
curves,using,,a,,
Markov%Chain,Monte,
Carlo,algorithm,Tetarenko+2017,(submiQed),
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Characterizing,an,Irradiated,Accre)on,Disc,
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Deriving,disc,proper)es,from,BH%LMXB,X%ray,light,curves,

Bayesian,hierarchical,modeling,,

A,hierarchical,model,is,a,mul)%
level,sta)s)cal,model,that,
allows,one,to,es)mate,a,
posterior,distribu)on,by,

integra)ng,a,combina)on,of,
known,prior,distribu)ons,with,

observed,data.,
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The,WATCHDOG,Resource,provides:,

" ,a,catalog,of,BH,and,BH,candidate,
LMXB,sources,in,the,Galaxy,

" ,a,complete,two%decade,long,outburst,
history,,
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Applica)on,to,the,Black%hole,Low%mass,X%ray,Binary,
Popula)on,of,the,Galaxy,

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

α;viscosity(in(the(outburs6ng(discs(of(BH;LMXBs((

! we,sample,
0.19<α<0.99,for,
21,outbursts,in,12,
Galac)c,BH%
LMXBs,

! high,α%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,,

α;viscosity(in(the(outburs6ng(discs(of(BH;LMXBs((

H/I/S,state,
reached, Typically,

simula)ons,of,
the,MRI,in,

shearing,boxes,
yield,αh~0.02,

H,state,only,,

αh(≈(0.02((((no(magne6c(flux(or(convec6on(
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Applying,the,Bayesian,Hierarchical,Methodology,to,observed,,
BH%LMXB,X%ray,Light,Curves,,

α;viscosity(in(the(outburs6ng(discs(of(BH;LMXBs((

H/I/S,state,
reached,

Convec)on,
can,enhance,
this,transport,
to,αh~0.2,

H,state,only,,
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Applying,the,Bayesian,Hierarchical,Methodology,to,observed,,
BH%LMXB,X%ray,Light,Curves,,

α;viscosity(in(the(outburs6ng(discs(of(BH;LMXBs((

H/I/S,state,
reached,

Convec)on,
enhanced,
transport,

consistent,with,
αh~0.1%0.2,
inferred,in,

,non%irradiated,
dwarf,novae,

discs,

H,state,only,,
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(0.2(
dwarf,novae,discs,
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Applying,the,Bayesian,Hierarchical,Methodology,to,observed,,
BH%LMXB,X%ray,Light,Curves,,

α;viscosity(in(the(outburs6ng(discs(of(BH;LMXBs(( ! When,net,
magne)c,flux,
threads,shearing,
box,,simula)ons,can,
reach,αh~1,

! high,α%viscosity,
measured,in,BH%
LMXBs,indicates,
presence,of,a,large%
scale,field,in,the,
disc,,origin,
unknown,

Tetarenko+2017,(submiQed),
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reached,

H,state,,
only,,
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Applying,the,Bayesian,Hierarchical,Methodology,to,observed,,
BH%LMXB,X%ray,Light,Curves,,

disc%wind,ouhlow,
toy,model,
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! Simula)ons,with,high,αh,
display,strong,mass,ouhlows,,
significantly,altering,the,
outburst,light%curve,

Tetarenko+2017,(submiQed),
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Applying,the,Bayesian,Hierarchical,Methodology,to,observed,,
BH%LMXB,X%ray,Light,Curves,,

disc%wind,ouhlow,
toy,model,
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! Simula)ons,with,high,αh,
display,strong,mass,ouhlows,,
significantly,altering,the,
outburst,light%curve,

! mass,loss,term,within,
irradiated,disc,instability,model,
mimics,effect,high,αh,has,on,
the,light%curve,profile.,,

Tetarenko+2017,(submiQed),
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! How,significant,are,the,
ouhlows,in,BH%LMXB,discs,,
given,our,high,αh,
measurements,in,BH%LMXB,
discs?,

! A,measurement,of,,αh,~1,
from,an,observed,light%curve,,
would,require,εw~0.8,for,the,
disc,to,have,an,intrinsic,αh,
~0.2!!,
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Applying,the,Bayesian,Hierarchical,Methodology,to,observed,,
BH%LMXB,X%ray,Light,Curves,,

Lack,of,correla)on,
observed,between,αh,and,
accre)on,state,reached,
implies,the,ouhlow,
mechanism,is,likely,

magne)cally%driven,,rather,
then,thermally%driven,

disc%wind,(mass),ouhlows,
detected,during,LMXB,outbursts,

Pon)+2012,



Summary,

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

! First,)me,α%viscosity,has,been,es)mated,in,LMXB,discs.,

! high,α,measured,requires,large%scale,B%field,threads,the,
disc,,with,concurrent,mass,ouhlows,shaping,the,outburst.,

! These, significant, mass, ouhlows, that, must, exist,
throughout,the,decay,are,likely,magne)cally,driven.,
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