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Definition of Time Lags
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Definition of Time Lags
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X-ray Emission
MM-eton Comptonization & Inverse Comptonization
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Previous Model

“Soft” photons escape first “Hard” photon escape takes longer

Source: Baughman & Becker (2022)
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Previous Model
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Model Review: Diagram
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Model Derivation
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Model Derivation

Fourier transform of X-ray light curve is given by
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Applications
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Discussion

* Local thermal instability = bremsstrahlung emission flash - Fe L-line and K-line
photons

* kyT,=9.71keV in 1H 0707-495 and kT, = 14.31 keV in Ark 564
* € ~ 0.7 keV for Fe L-line photons and € ~ 6.4 keV for Fe K-line photons
* Fe L-line photons produce time lags in the observational window (~ 0.3 - 4 keV)

* Fe K-line photons are outside the observational window but may illuminate the
outer cooler disk, creating the reverberation feature noted by Kara et al. (2013)
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Application to 1H 0707-495

Also known as PGC 88588

3l type | Seyfert galaxy

| RA: 07h 08m 41.488661470s
Dec: -49° 33" 06.308921700“
Magnitude: 15.70

Canopus
[ =

The Black hole mass: 2x10° <
M/Mg S 6.45 x 10°

e Distance: 181 Mpc

Source: simbad.u-strasbg.fr XMM-Newton Catalog Source: stellarium-web.org
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Application to Ark 564

B Also known as PGC 69553
type | Seyfert galaxy

RA: 22h 42m 39.3363009144s
Dec: +29° 43" 31.302092640 “
Magnitude: 14.16

The Black hole mass: 0.59x10° <
M/Mg < 5.88 x 106

Distance: 102 Mpc

Source: simbad.u-strasbg.fr XMM-Newton Catalog Source: stellarium-web.org
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