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Observational data

Quasar RXJ1131–1231
Microlensing variability of
X-ray spectrum in lensed
image B
Chartas et al. 2012, ApJ, 757,
137
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Chandra texp = 4.71 ks
Image B
Date: Feb 13, 2007

Chandra texp = 4.70 ks
Image B
Date: Jan 1, 2007
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Disk model (Dovčiak et al. 2004)

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

local emission: photon specific intensity
continuum: Icont

E ,e = Icont
0 E−Γ

e r−q

iron line: IFe
E ,e = IFe

0 r−qδ[Ee − EFe]
Ee. . . emitted photon energy

observed photon energy Eobs = Eeg
g . . . Doppler + gravitational shift

transformation disk (r , ϕ)B−L ⇒ plane of the sky (α, β)
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Gravitational lensing

Deflection angle α̂

Lens equation

β = θ − Dds

Ds
α̂(θ)

Typical deflection scale: Einstein
radius

θE =
√

4GM
c2

Dds

DdDs

In quasar microlensing
θE ≈ 1 μarcsec

β

θ

α̂

(β1 , β2)
(α, β)

Galaxy plane

Quasar plane

Disk plane
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Observer

Ds

Dd

Dds

≪ Dd,dsi
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Caustic model

Straight fold caustic
Amplification of point source at (x̃ , ỹ) by caustic at ỹ = 0

A(x̃ , ỹ) = A0 +
{

0 for ỹ ≤ 0√
ỹ0/ỹ for ỹ > 0

A0 – background amplification
ỹ0 – caustic strength

Observed flux
Fobs(α0, β0) =

∫
disk Iobs(α, β)A(α− α0, β − β0)dαdβ
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Decomposition of spectrum model
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Peak modeling

g-factor: g(x , y) = g0 + gy y + 1
2gxx x2

Caustic
orien-
tation

Line
profile
excess
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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 GAČR 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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(F (g)− Fm(g))2d g∫

F (g)2d g
, Fm(g) = C + Dg − P log |g − g0|
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