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Observations
Observational data

Quasar RXJ1131-1231

@ Microlensing variability of
X-ray spectrum in lensed

image B 5
o Chartas et al. 2012, ApJ, 757, | :
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Models Self-lensing

Disk model (Dovciak et al. 2004)

o Kerr black hole (spin a) + thin disk, inclination i.

@ local emission: photon specific intensity
continuum: /0" = [§°"ES Fr—a

iron line: IE7e = Ier=95[E. — Er]
E....emitted photon energy

° observed photon energy  Eops = Eog
. Doppler + gravitational shift

° transformatlon disk (r,)g—1 = plane of the sky (o, )
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Models nsing Weak field lensing

Gravitational lensing
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Models Self-lensing Weak field lensing

Caustic model

Straight fold caustic

e Amplification of point source at (X, ) by caustic at y =0

for y<0

A(x,y)—A0+{ \/}7 for y>0

@ Ao — background amplification

@ yp — caustic strength

Observed flux

Fobs(c, o) = [ fobs(a, B)A(a — ao, B — Bo)dad3
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Simulation Numerical modeling

Decomposition of spectrum model
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Simulation a Analytical model

Peak modeling

Tk r r r
Caustic
orien- yo///\\ //\\ //\\ /f\\\ //\\
=, -
tation | /7N | ’?\\ | &\\ //_\\\ | /A
10 1 10 1 10 1 T 0 1 -1 0 1
xr T x xr x
o 1 1 1 1
i €4 | | | :
Llne. 423 \ : : : ‘
profile 2 3 : j /'—"/l
excess 0—4 —2 6 2 4 -4 -2 0 2 4 —4 -2 6 2 4 —4 -2 6 2 4-4 -2 0 2 4
(9 —90)/Ag (9= 90)/Ag (9 90)/Ag (9= 90)/Ag (9= 90)/Ag

Externally tangent contour to

Internally tangent contour to the
the caustic

caustic

2
log |[E—goEre| | AF(E) ~ Iy

XX8y gXX gy

H(E_gOEFe)

Q

AF(E) ~ —1y

Luka$ Ledvinal, David Heyrovsky!, Michal Dovéiak? Effect of Microlensing on the Quasar Iron-Line Profile



Summary

@ New method for studying central part of accretion disk

@ Demonstrated generation of peaks and edges on iron line profile

This research was supported by Charles University Grant Agency grant GAUK
2000314, Czech Science Foundation grant GACR 14-37086G, and Specific
Academic Research Project SVV-260320.

Thank you for your attention!
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Peak width maps — inclination 70°
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