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Spin determination from the 
continuum fiting

Image credit: 
NASA/JPL-
Caltech



  

Problem

McClintock, Shafee & 
Narayan 2006

Spin decreases with 
luminosity !

Fitted model:
Kerbb2 = kerbb + 
bhspec

GRS 1915



  

Attempts to solve the problem

Straub et al. 2011

Fitted model: slim disk + bhspec

LMC X-3



  

Attempts to solve the problem

Straub et al. 2011

LMC X-3
The best result is achieved 
when the complicated 
physics of the disk 
atmosphere is simply 
replaced with

f_h = const  !



  

So what could have gone wrong?

 Hardening factor is not well predicted by 
the disk atmosphere models (at least by 
BHSPEC)

 There is an outflow from the innermost 
parts of the disk



  

We try to check outflow idea

Outflow description:

dot M = dot M_o exp(-x)

x = A/(r/r_ISCO - B)

where 0 < B < 1 and A is positive.

We did the excercise for the specific numbers: 
A = 1.1, B = 0.15
and for the two values of the spin.

We do the exercise for a Novikov-Thorne model (no advection).



  

Outflow

Outflow does not change 
the normalization at low 
frequencies but cuts-off 
the spectrum at high 
frequencies

We now take the 
spectrum with an 
assumed outflow and fit 
a simple Novikov-Thorne 
model without outflow, 
in the 2 – 10 keV band.



  

Outflow

Outflow



  

Outflow



  

Outflow creates an illusion of a spin 
dropping with the luminosity

BUT

The effect requires significant amount of outflow

In our case

dot M_outflow = 0.7 dot M_0

Is this a problem? 



  

Outflows from the central parts of 
the disk

The flow becomes 
Compton thick. Disk 
photons are 
upscattered and we 
do not see the disk!

Thus we should not 
use such a spectrum 
for spin measurement 
at all!

King & Pounds 2003



  

Collimated outflows

King & Pounds 2003

But in this case at least the 
flow does not shield the disk 
and only a small fraction of 
photons gets  upscattered...

Why jest-like outflow should 
lead to considerable 
Comptonization ?



  

Summary

We can check broader parameter space for the  
model but  the solution of the problem lies more likely 
in the hardening factor.
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