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Abstract. Narrow-line Seyfert 1 galaxies (NLS1s) host low black hole
massesNlgy < 10'M,) and are accreting at high accretion rates. These
properties make NLS1s ideal AGN to study the coupling betwibe ac-
cretion disks and hot corona by studying UV and X-ray vatigbiHere we
present UV and X-ray variability of the NLS1 1H 0707-495 whis well
known for its relativistically broadened iron K and L lineg/e found no
obvious correlation between the UV and X-ray emission ohtligrossing
time, implying absence of significant reprocessed emissidme lack of
reprocessing is most likely due to the strong bending of Xemission
from a compact corona onto the innermost regions, givirgtddroadened
iron lines but no illumination onto the intermediaiater disk where repro-
cessed UV emission is expected. We also found X-ray speetriability —
spectral steepening with increasing X-ray flux, which cartmeodue to the
variations in the seed flux as the UV emission is not corrdlati¢h X-ray
powerlaw shape. The observed spectral variability is mkesly intrinsic

to the hot Comptonizing corona.
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1. Introduction

Active galactic nuclei (AGNs) are the nuclei of galaxiesttb@an continuously gener-
ate unusually large luminosity (up to 4Gergs s') in a compact regiong 10 cm)
and over almost the entire electromagnetic waveband. AG&thaught to be pow-
ered by accretion of material on to a central supermassaekiiole Mgy ~ 10° —
10'°M,). The continuum emission from AGNSs in the X-ray, UV and ogtits be-
lieved to arise from the accretion flow. The broadband comtin emission from
radio-quiet AGN consists of three major components — tharefl bump arising from
reprocessing of the UV emission by the dust in a range of teatpes, the big blue
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bump (BBB) which is thoughtto be directly related to the a&tiom process, and X-ray
emission which is thought to consist of the high energy thithe BBB, a powerlaw
with high energy cut-fi and reflection of this powerlaw (see e.g., Koratkar and Blaes
1999). The X-ray powerlaw component is almost certainlyGbenptonization of the
BBB in a hot corona. The continuum emission ionizes the ameuclear gas giv-
ing rise to the observed broad emission lines from the bfiv&dregion and narrow
emission lines from the narrow-line region.

The nature of accretion disks in AGN is not well understoodréi¢kar and Blaes
1999). At present, the observation of relativistic irorebnin the X-ray spectra of
some AGN s is the only available proof of AGN disks (e.g., Tanet al. 1995; Miller
2007). OpticaglJV emission from AGN are not well described by the standask di
model though there are uncertainties due to the intrinsimetion and host galaxy
contribution (Koratkar and Blaes 1999). If the X-ray enmissirom a compact corona
is reprocessed into optighlV in the disk, then the opticAlV emission is expected to
lag behind the variations in the X-rays by light-crossimgds. Thus, the relationship
between the variability of reprocessed opticd and X-ray emission can be used to
probe the accretion disks in AGN (see Connolly et al. 201%)weler, the origin of
the opticalUV variability in AGN is not clearly understood. It is also gible that
the variations in the X-ray emission arising from a hot Coonjiting corona is caused
by the variations in opticAlV seed photons from the disk. In this case, X-rays are
expected to lag behind the optiddV emission by the light-crossing times.

2. Timescales associated with the emission from an accretialisk

Light-crossing time: This is the time delay between the optjt&V emission from
the disk and the X-ray emission from a central compact carésauming only vis-
cous heating of accretion disk, the emission froiffiedent radii of the disk can be de-
scribed as blackbodies withftkrent temperatures (e.g., Netzer 2013). Using Wien’s
law, the dfective wavelengthAes¢) of a filter bandpass can be converted to the tem-
perature of a blackbody which peaks in the band. Comparisgemperature to that

of standard accretion disk, one can calculate the disk sagitlh peak emission in the
observed bandpass, and the light-crossing time betweecethieal compact X-ray
source and the region of the disk peaking in the observed liitadpass (Smith and
Vaughan 2007). The time delay arising from the light-cnegsime can be derived to

be
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The light-crossing time is important in case of disk irrdiia. Other timescales
associated with the accretion disk are (e.g. King 2008) Bewe. The dynamical
timescale is the shortest characteristic timescale qooreting to the Keplerian fre-
guency.
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The readjustment to thermal equilibrium occurs on the tlaétimescalet, = %tdyn,
- . . ) 2
and the radial inflow of matter is governed by the viscous $icaée t,is ~ + (%) tayn,

(o2

wherer andh are disk radius and height, = GMgy/c? anda ~ 0.1 is the viscosity
parameter.

3. The case of 1H 0707—495

1H 0707-495 is an extreme NLS1 willtg; of 2.3 x 10°M,, (Zhou and Wang 2005).
It is well known for its broad relativistic iron K and L linesnd the soft delay of
~ 30 s which is interpreted as reverberation delay (Fabiah 2089). The detection
of strong relativistic reflection features have already destrated the role of strong
illumination in the inner accretion disk of this AGN. It ishdrefore, interesting to
study disk reprocessed emission from this AGN. We have stuftiur longXMM-
Newton observations performed in 2008 (Pawar et al. 2015, in préys.extracted
time-resolved X-ray spectra in strict simultaneity witletdM UVWL1 exposures,
fitted absorbed blackbody for the soft excess (SE) plus dawegiPL) model, and
calculated flux of the soft X-ray excess and the powerlaw camepts. We examined
the variability of the UV emission in the UVW1 band, soft Xyraxcess and the
powerlaw flux. The intrinsic variability of a source can beagqtified in terms of
the fractional root mean square (rms) variability ampl@daughan et al. 2003, and
references therein) which is given by

S? — O-grr
Far = |~ (3)

whereS? is the sample variance, = & Y 02, is the mean squared errofe,

is uncertainty in the measurements We found strongest variability in the PL com-
ponent E,o ~ 70%), and the weakest variability in the U% & ~ 10%) for the four
observations in 2008. The most rapid variability is obsdrivethe PL component

(a factor of 11 change in just 3 ks), the doubling timescakoimparable to the dy-
namical timescaléy,, ~ 170 s at last stable orbit around a Schwarzschild black hole
of massMgy ~ 2.3 x 10°M,. Weak UV variability at a level of 4% is observed on
timescales as short as 3 ks, much shorter than the dynamiesdale fq,n ~ 90 ks,

for the UV emitting region.

We also found that while the SE and PL components are pdyitigerelated,
the UV emission is not well correlated with the X-ray emissidhus, the variabil-
ity arising from the inner and outer regions are not coreglah 1H 0707-495. The
absence of UYX-ray correlation with a lag of light-crossing time{, ~ 9000 s for
M/Mgdgg ~ 0.1, Mgy ~ 2.3 x 10PMy, UVWI Aer¢ = 2910 A) implies that the UV
emission is not dominated by the reprocessed emission.eTiesslts can be under-
stood in terms of strong light bending model in which the @ignX-ray emission
from a compact corona is focused onto the inner accretidaatiyy causing strong
blurred reflection as observed by (Fabian et al. 2009) buligibkp illumination in
the outer opticgUV emitting regions of the disk. The time-resolved X-ray cipal
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Figure 1. Spectral variability of 1H 0707-495. X-ray power law photodex as a function of
power law flux (left) and UVW1 count rate (right).

analysis also revealed spectral variability with the pdawisteepening with increas-
ing X-ray flux (see Figure 1). Such trends have been obsemadaqusly (see e.g.,
Zdziarski and Grandi 2001) and have been interpreted ingerirthermal Comp-
tonization models in which increased seed flux cools ther@ausing in steeper
powerlaw. The simultaneous UV and X-ray observations of THM-495 have pro-
vided an opportunity to test this model. We found no positivgrelation between the
powerlaw slope and the UV flux suggesting that the observedts variability is
not caused by the variations in the seed flux. We attributXtheey spectral variability
intrinsic to the corona.
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