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- Nature of viscosity, inst
simulations

e Disk — hot medium interaction and its effect
on the time variability

* Hot medium origin




Flow geometry

magnetic loops -
nonthermal plasma

A




An example of disk-
dominated spectrum:
WLQ SDSS
J094533.99+100950.1

L™

146 14.8 15 15.2 154 156
v

Figure 3. The best fit of the Kerr black body disk to the spec-

trum, assuming M = 2.7 x 1095 m = 0.135 a = 0.46, I'ﬂ. . o 3
cost = (.97 (continuous line) and photometric points (dots with ( leww;l m p rep aratlon)

marked errors) for SDSS J094533.99+100950.1.
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GRS 1915+105 is
the only galactic
source showing
(occasionally) this
instability.
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May operate in
AGN



* interesting for
intermittent
etivity
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magnitude
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Figure 3. The light curves expected from the local MRI developments at Tin']_e [D a}!s]
10 Rsenw radius around a 107 Mg black hole for 36 (upper blue curve) and
360 (lower red curve) coexisting magnetic cells.




—

o
]
=1

—_
Q
w

—
T
E
3]
@
D
=
>
T
e




VISCOSIty

conditions. Example.

Instabi

16414320 1658.000 MHz
o

3156.21.0 B, radio-quiet QSO

—_—
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19.5

A, radio-loud QSO

19.0

DECLINATION (J2000)
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o A A T W W N XX

18.0

r_f
175 2 ~

|

X—r'éy emission detectedj

aa5 - —

T | | SR T |
o] 5x108 107 1.5=107 2x107
time [vrs]

1643 11.45 11.40 11.35 11.30 11.25 11.20
RIGHT ASCENSION (J2000)
greiscale flux range= -1.01 12.10 mJy/beam
peak flux density=12.10 mJy/beam, beam size=498 x 120 mas

L Kunert-Bajraszewska &
Janiuk, in preparation



o

X-ray irradiation of
the disk — variable X-
rays lead to variable
optical/UV flux

local disk fluctuations
- accretion rate
perturbation — variable

ptical flux leads to
X-ray band able X-ray flux
Jpagation model of
ky 1997)

NGC 4151; Czerny, Doroshenko et al.. 2003



Short
timescales:

X-rays, no optical X-ray
f_i irradiation

Gaskell

Figure 5. A schematic illustration of possible effects of directional emission

of X-rays and high-energy particles on short-term X-ray and optical variabil-

ity, The X-ray emission at the top happens to be towards the observer but p n
mostly misses the reprocessing surface. The emission on the left is aimed to- ADISOthplC
wards the observer, but also hits a reprocessing surface and produces enhanced d 2

optical emission. The X-rays on the right are not directed at the observer, emission

but do hit the reprocessing surface. The observer only sees the reprocessed

radiation in this case.
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Damping is very strong if
v (1) /P=1 the modulation timescale
e (1) /P=2 is shorter than the
b (1) /P4 viscous timescale.

=
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o (o ) /P=10

Amplitude A(r)

tuise (T ) /P=20

0.0001
0.0001 0.001 0.01

Radius 1/row

Figure 7. The amphtude of the steady-state periodic vanability of the
mass flow rate as a function of the radius, A(r), for a number of values of
toise (Fout)/ P. The parameters are # = 3/4, 7gut/7in = 10* and the amplitude
of the sinusoidal modulation 1s A(ryy) = 1.8.

Zdziarski et al. 2010



Faster propagation: accreting corona model

Process can be
modeled using
Markoff chain
(e.g. King et
al. 2004) but
considerable
arbitrariness is
involved.

Fig. 1. Power spectrum density for the radiation-pressure dom-
mated and gas-pressure dominated disk if the dynamo cells
scale with the disk thickness (models Aa-rad and Aa-gas from
Table 1).

Fig. 2. Power spactrumn density for the radiation-pressure dom-
mnated (dotted lustogram) and gas-pressure dominated (solid
histogram) disk if the dynamo cells scale with the disk radms.
Random location of cells (models Ab-rad and Ab-gas from
Table 1).
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Most advanced model: disk
evaporation/condensation
(Meyer & Meyer-
Hoffmeister 1994 +)

Rozanska & Czerny 2000
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Fig. 16. The relation between the accretion rate and the surface den-
sity of the disk/corona system at 10 Rscnw for the viscosity parameter
a = 0.1 in case of irreversible ADAT transition (continuous line) and
with secondary disk rebuilding (long dashed line). Short-dashed line
shows the standard Shakura-Sunyaev model supplemented with ad-
vection essential at high accretion rates. calculated for M = 10%M 4,
- slight wiggles of the gas dominated lower branch are caused by
bound-free opacities. Continuous line in the lower right part of the di-
agram shows solution for an optically thin flow (Narayvan & Yi 1995b.
Abramowicz et al. 1995), computed using the code of Zdziarski (1998).




Complete time evolution of
a disk with two-temperature
corona; disk
condensation/evaporation
due to conduction and
radiative processes; low
accretion rate.

Mayer & Pringle 2007
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http://sdo.gsfc.nasa.gov/gallery/gallery/assets/preview/HMI171_20100523.jpg

