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NGC 5548: Fausnaugh et al 2015 
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Correlation between UV/optical and 

X-ray emission

Observed variability in  X-ray/UV/optical emission from 
AGN is in wide time range -- days to years.

Case-I : Delay in fluctuation in UV/optical radiation  
compared to X-ray implies X-ray reprocessing

Case-2 : Fluctuation in UV/optical band is independent 
of the X-ray band implies  implies fluctuations are 
local to the disc.

Case-3 : Rare rapid changes in optical band compared 
to X-ray band implies distinct regions of origin.

Correlation between UV/optical emission & X-ray emission

is complex. Hence, intensive exploration is required.



NGC 4593 

 NLS1, z=0.009 

 M = ~107 M
sun

 Variable in X-ray and UV/optical on long and 
short timescale 



X-ray spectroscopy

ObsID

 Powerlaw plus blackbody model modified by Galactic absorption
 No Intrinsic absorption required



X-ray spectroscopy - results

 Reduced χ2 is 
close to unity

 Photon index

does not vary

significantly-

no significant

Comptonization

There seems no variation in seed photon flux.



Swift XRT/UVOT light curve
After removing data-points of low sensitivity patches, bad tracking 
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Linear fit for soft band and hard band (y=mx+c)

Positive intercept C: Slowly variable component i.e. disk emission



Cross-correlation lags

ZDCF

Javelin : Zu et al 2011 ZDCF: Alexander 1997



X-ray reprocessing model

Timescale ~light travel time ~hours to days

Optical/UV emission lag  the X-rays (Krolik et. al 1991)

H R

T~R-3/4

T~viscous+X-ray repro.



Lag profile of standard disk

 Lag with respect to lambda0

 Functional form of the lag

 Gravitational heating + X-ray illumination on the 
disc (H<<R, R

in
<<R), temperature



Power law model ?  

Std. Disk model : dashed line Functional form of disk lag : Blue

Real disk seems larger than expected from standard disk



Other two examples of similar results  

Real disk seems larger than expected from standard disk

Fairall 9

NGC 5548

Pal, M. et al. 2017, MNRAS, 466, 1777 
Mchardy et al. 2014, MNRAS, 444, 1469 



Summary 

 Existence of slowly and highly variable components

 X-rays and UV/optical emission are strongly 
correlated

 Variability observed in the UV/optical emission is 
due to the reprocessing of X-ray emission

 Lags are longer than that predicted from standard 
disk theory

 Longer lags infer larger size of real accretion disk



Ongoing work on AGN with AstroSat

 NGC 4748 : Simultaneous X-ray/UV (AstroSat)
and Infrared (Mount Abu Telescope)
observations are over.

 Mrk 359, UGC 06728, NGC 424, NGC 4388,
NGC 4945

Thank you for Your Attention


