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PDS 456 — 500 ks net exposure Suzaku campaign in early 2013
Total Duration = 20 days
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PDS 456 — 2013 lightcurve
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PDS 456 — Short time scale X-ray variability of
the Fe K absorption feature
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PDS 456 Broad-band Analysis — Partial Covering Variability
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PDS 456 - Properties of The Partial Covering

The global minima indicates that the pc layers are outflowing at
V,.= 0.25c at least 99.9% confidence level.

This suggests that the pc may be the less ionised and more

dense clumpy component of the same wind.

Mildly ionised Partial Covering
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PDS 456 — Fractional Variability
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The Fe K line flux is

less variable than
the continuum or is

not varying on the
same short timescale
i.e. =100 ks

| We tested two scenarios:
| (i) Fe K emission line flux

fixed

1 (ii) Fe K emission line flux

vary with constant EW

Scenario (ii) produced a
worse fit




PDS 456 - Can the Flare Drive The Outflow?

: L
PDw = Myvy =T ﬁa‘re, 7 ~ 1 when Ny ~ 10%* cm ™2

. C
where Dy is the momentum rate of the wind

M, is the mass outflow rate of the wind

Uw is the outflow velocity v, ~ (.25 ¢
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PDS 456 - Can the Flare Drive The Outflow?

. L
pw _ Mw'Uw — ﬁare, 7 ~ 1 when NH ~ 1024 cm 2
. C
where Dy is the momentum rate of the wind

M, is the mass outflow rate of the wind

Uw is the outflow velocity v, ~ 0.25 ¢
. 1 .. v (0
By = =M, 2 = (_w) Lgare, — (_w)
9 Uy 2 fl ﬁ Ey 9% Egare.
Ew ~J 0. 15 Eﬁare

oy 25 e s o i st oo,

From the best fit model we estimated Lg, .(1.1000ryq) = 10%° €rg s*
We assume the flare is symmetric with total duration = 100 ks

The Radiative energy of the flare is =10°! erg.




PDS 456 - Can the Flare Drive The Outflow?

M = Qm N,v R,

() = 21T Sr - from Nardini+15

NH =7.9x10%2 cm2? —the average column density between slices E— H
Ri» > 32 R, — launch radius (conservative)

VW = 0.25 C -the average outflow velocity between the observations.
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PDS 456 - Can the Flare Drive The Outflow?

M = Qm N,v R,

() = 21T Sr - from Nardini+15

NH =7.9x10%2 cm2 —the average column density between slices E— H
Ri» > 32 R, — launch radius (conservative)

VW = 0.25 C -the average outflow velocity between the observations.

We estimated that Mw 2 O-5MEdd

It follows that the kinetic luminosity of the outflow is > 1.5 x 10%° erg s!
At of the outflow is at least 700 ks

The mechanical energy of the outflow

is at least = 10°2 erg.




PDS 456 - Can the Flare Radiatively

Drive The Outflow?
The Radiative energy imparted by the
flare is = 10°! erg
The mechanical energy of the outflow is
at least = 10°2 erg

The mechanical energy deposited in the
wind in at least one order of magnitude
higher than the radiative energy imparted

by the flare.
Thus the answer is probably NOT!




PDS 456: Summary

Following an obscuration event in slice G, we could constrain the
size of the X-ray emitting region which cannot be larger than = 20

Re

The Fractional Variability suggest that the Fe K emission is less
variable compared to the continuum on short time-scale i.e = 100
ks implying that the origin of Fe K emission may be from the outer
disc or 2 100 R, if associated with the wind!

The model suggests that the pc may be the less ionised more dense
component of the SAME wind i.e. v, = v, = 0.25 c at 99.9% confidence level

We found that the radiative power from the flare may NOT be

sufficient enough to drive the wind, so other physical mechanism may
be also involved e.g., magnetically driven wind.

Thank you for listening!



