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The 500 ks Suzaku 2013 long campaign observation was carried out during a period of lower X-ray flux 2.12

7Introduct|on x 1012 ergs cm2 s (by a factor of =3) compared to the largely unabsorbed 2007 and 2011. 5 X 100 ks XMM-
Itis now widely accepted that Active Galactic Nuclei (AGN) host an | Newton & NuSTAR simultaneous observation were carried out in September 2013 (obs 1-4) and February
accreting supermassive black hole (SMBH) at their centre (Lynden Bell | 2014 (obs 5) with a flux range of 1 x 101 ergs cm2 s (obs A) to 4.3 x 1012 ergs cm'2 51 (obs E)
1969; Rees1984). AGN are also known to produce X-ray emissions
characterized by a fluctuating spectral and temporal behavior and due 0 AT & co E F Gl n
to its complexity, its physical interpretation has been subject of -% ;v:’ _ G Note the huge Flgre
continuous debate in recent years. A plausible interpretation can be = = |; | 1
associated to variations in the line of sight covering fraction of a © E
partial covering absorber, favoring in particular the explanation of the % o E L 1
X-ray variability of several type | AGN where their low and hard = § |
absorbed broadband spectra is possibly due to partial occultation by i ; b |
absorbing clouds (e.g., Risaliti et al. 2005; Turner et al. 2009; Behar et al % o = W\‘w AWM
2010; Pounds & King 2013; Reeves et al. 2009, 2014). = W !
The luminous radio-quiet quasar PDS 456, discovered by Torres et al. ° 2 S<10° 10° 15x10°
(1997), is located at redshift z=0.184 and it has an observed bolometric B o Time (s)
luminosity of L,,=10%7 erg s (Simpson et al. 1999; Reeves et al. 2000}, - ~
making it the most luminous quasar in the local Universe (z<0.3). PDS ° : - F
456 is an important AGN as its high luminosity is more typical of T 1o .
quasars located at red shift z=2-3, considered the peak of the quasar z E +
epoch, where black hole feedback was thought to play a key role in o T o L
the evolution of galaxies. T wf E
° H 1 1 1 1 =1
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Figure 1: LeftﬁRatio spectra of the Suzaku slices in the Fe K region, 43

where a strong flare is detected at = 450 ks into the observation.
Top Right — Combined XIS 03 0.5-10 keV light-curves.
Bottom Right — Zoom of the ratio of slice G

Figure 3: EEm—)
XMM-Newton & NuSTAR simultaneous
observations.

A blue-shifted (=9 keV) iron-K absorption
trough is present in all five observations and
the addition of NuSTAR spectra gives rise to an
unmistakable P-Cygni profile .
Although no significant short term variability
has been detected within the five observations.

{ww=m Figure 2:
Fractional variability of
2013 Suzaku campaign.
Note how the presence
of the flare effects the

variability especially
between 2-5 keV
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In this work, the partial covering model is where the spectral variability throughout the observation is
accounted for by changes in the covering fraction in a dual partial covering absorber.
The Coronal changes model has a fixed covering fraction, but changes are due to relative variability in
the hard and soft continuum components.

Discussion
Short Term Iron K Variability due to a transiting Cloud * Rest—trame energy (kev)
The rest-frame 6-10.5 keV data/model ratio spectra of the slices with respect to this model are shown in Figure 1 (Left). Here we see a gradual ‘

increase in the strength of the absorption feature near 9 keV. The absorption feature increases through slices E and F, before reaching its
maximum depth during slice G, EW=600 eV, just towards the end of the observation where the absorption is strongest, indicating that the
continuum reaches almost zero flux at =8.6 keV . - ‘

Figure 4: )

Top Panel — Slice G spectrum fitted
Jos with both partial covering and Intrinsic
coronal changes both resulting in a
good fit. Bottom panel — Residuals over
the best fits for both scenarios for slice iIns: PN T

G. Although both scenarios give a good = *} Coronal Changes Model
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| | | | | | fit, the partial covering case does not > 66
|I| quite account for all of the depth of the 7 T T
iron K absorption feature whilst the
II|| |||||I coronal change does not quite account
for the emission in the soft.

; ; ; ; (= Figure s:
! Top Panel — Plots of the the softness ratio and the
| | “l | 0.5-10 keV lightcurve of the first 500 ks. Bottom 251
'||||||| | | I | | || | ||||| | Panel — plot comparing the behavior of the soft
||-|||||I|| ““ Ililli'|||||||“!|||||- .||||,|| N TTLL (0.5 -1 keV) and the hard (i.e. 2 -5 keV) X-ray
| . . il , , photons. - | I I I
o 10° 2x10° 3x10° 4x10° 5x10° . e . . . : 1 2 5 10
Time (s) Short Term Broadband X-ray Variability due to intrinsic changes Energy (keV)
Figure 5 (top panel) shows that the softness ratio (red) peaks =350 ks into the observation, leading the onset of the flare at =450 ks into the observation, possibly

indicating that the soft X-ray photons are responsible in setting off the flare. In Figure 2 (bottom panel) the soft X-rays 0.5-1.0 keV lightcurve (green) are appearing to lead
the hard X-rays band 2-5 keV (magenta) in the order of <100 ks corresponding to a light-crossing distance of <20R; in PDS 456 (10° solar masses).
There are two possible scenarios that can explain this delay:
-In the first scenario, the soft X-rays that originate quite close to the surface of the disc are Comptonised up into the hard X-ray band (>2 keV) by the coronal
electrons.
-The alternative scenario is associated with the propagating disc fluctuation model (Kotov et al. 2001) as accretion fluctuations propagate inward through the
accretion flows, changes are seen first in the softer band originating further out on the disc and the hard X-ray emitting regions see the perturbation later.
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