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MHD EFFECTS IN DEVELOPMENT OF THE ACCRETION FLOW
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Abstract:: Accretion is quantitatively and qualitatively more efficient in the presence of a magnetic field,
since appeared more quickly and develop more diverse type instabilities.

In series of papers we have developed MHD model of non-stationary accretion disc. Studying the
structure of the accretion flow in magnetic flux by constructing phenomenological models to interpret the
observations, allows to obtain information about the physical processes in the object.

Numerical modeling of the disks in the CBS and AGNs for investigation the influence of the magnetic
field of accretion process will allow the construction of an adequate addition to the developing model for
magnetized advective disk and so we will have a instrument for complete analysis of the development of the
system disk — corona.
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Pe3rome: AKkpeyusima e KOMUYECMBEHO U KadyecmeeHo [10- eghekmusHa 6 rpucbcmeuemo Ha
Maz2HUMHO rose , rnosieseam ce rno-6bp30 u ce pasguseam ro-pasHoobpasHu murnoee HecmabuaHocm.

B nopeduya om cmamuu Hue cme pa3pabomunu MX[ moden Ha HecmayuoHapeH akpeuyuoHeH OUCK.
lpoyysaHemo Ha CmMpyKmMypupaHemo Ha akpeyuoHHOMO meYeHuUe 8 MagHUMeH MOMOK , Ype3 usgpaxoaHe Ha
¢heHomeHono2u4yHU Modenu 3a uHmeprnpemauyus Ha HabnwdeHusima , no3eossiea 0a ce rosyqu UHgopmayus 3a
gusuyeckume rpoyecu 8 obekma.

YHucneHo modenupaHe Ha duckoseme 8 CBS u AGNs 3a uscnedsaHe Ha 81uUsiHUEMO Ha MagHUMmMHoOmo
rone Ha rpoueca Ha akpeyus we no3sonu usepaxdaHemo Ha adekeamHo OombiiHEHUEe KbM paspabomeaHusi
moden 3a MazsHemus3upaHusi adsekmuseH OUCK U maka we umamMe UHCMPYMeHMm 3a Mb/eH aHanu3 Ha
passumuemo Ha cucmemama OUCK - KOPOHa .

Introduction

In a series of articles we built a model of non-stationary accretion disk, which evolving in the
terms of the magnetic field. In the accretion disk in the process of evolution to create the conditions for
the emergence of other major components - corona and jets [6], which are genetically related to him.
Each of these mega- structures has its own energetics, which is part of the total, but in some objects
can be autonomous for the subsystem. This is important because the equation of balance of energy in
research object, whose expression in this case is the heat balance (HB), looks different in both cases.

When modelling the system disk - corona with total energetics, the corona is directly affected

by disk's balance and the HB is represented by an equation or a system of two closely related
equations, which cannot be seen individually.
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When modelling the system disk - corona with individual energetics, this means that HB in the

corona is influenced indirectly by the distributions of leading parameters on limit of the disk from disk's
balance and then each component has its own heat balance, which can be considered individually.
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Magnetic field effects over flow

For rotating stars with magnetic field electrodynamics force plays the role of the flow collimator
[9], concentrated the flow in the equatorial plane.

The case of spherical accretion is realized only if the magnetic star is not rotating.

Efficiency of the accretion varies from 10% for spherical to 30% for the disc accretion, by
mass at rest of the material. The interaction of the disc with the magnetic field increases the
efficiency to 50%.

The interaction of the field with the plasma creates conditions for the occurrence of corona.

Advective hypothesis — advective term

We developed new model for MHD of accretion disk based on our specific advective
hypothesis.

Most authors of advection [1-3, 6, 8] in its proceedings suggest some deformation of the flow -
in the form of rotation of the velocity vector or orbital advection [5].

In contrast to these models we provide advection in the form of full advective term, naturally
produced in the equations describing the dynamics of the flow.
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In this type of advective term shows that no individual variation of some components of the
velocity, but total shift of middle stream, with speed v; in some direction.

In our considerations advection is not the dominant mechanism and therefore has no atypical
deformations of the stream. The general interpretation is that the decision as a whole is
transferred to smaller radii.

For the dipole field normal to the disc plane, the term B,B,, in equation of motion leads to radial
advection [4] - that determines the direction of shift of middle stream uniquely.

Based on feedback of the instabilities with physical characteristics of the stream we introduced
modification in major perimeters, which retains the non-linearity of the investigated processes.
Obtained as a result in the local model, math expression of the direct relationship of the
instabilities with energetics disc, gives fullness to development of our concept.

Based on the results of self-structuring in the hot advective disk [7] and their interpretation
(fig.1, 2), we conclude that he developed a magnetic corona.
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Figure 1: a) The velocity vector field is unidirectional; b) gradient of the entropy in the inner disk's regions is
negative; c) the local warming there, surpasses the equilibrium value 1; d) and the condition of stratification is
impaired in the same areas.

e The model allows us to: observe the evolution of the disc; investigate the emergence of
instability in it; study the generation of its corona.
e The model is complete but open to future numerical modeling.

Observations

The presence of corona in observations registers from periodic replacement of hard and soft
x-rays in the spectrum of the source.

The source Cyg X-1 is a close binary system, there thermal radiation from the standard disk
with a maximum temperature of 10°-10°K, but therein are registered Te~ 10°K in the inner regions —
corona.

Microlenses are suitable for the study of the compact region in the nuclei of galaxies. Passage
of the microlens helps detailed investigated of the rotation of the disks and mapping those areas with
high effective temperatures and non-thermal radiation. Quasars there are hot virial discs with T>10"°K
and corona with T>5.10" 7K.

Questions

How the corona was born in the absence of vertical convection?

Is it possible vertical convection can be substituted only by the Parker and Rayleigh-Taylor
instabilities or there is something else?

How much Compton scattering in the innermost regions of the disk supports the process of
formation of the corona?

Future

e To answer these questions in the future we can be applied developed model to a large
number of sources, divided into groups with similar physical parameters and characteristics.

e Furthermore, the model opens up opportunities for the construction of naturally addition in the
vertical direction, model which is suitable for describing the disk corona.

e By suitably selected initial condition of the surface of the disc we can be sewed decision even
in the case when with the corona they not sharing energetics.

Conclusion

In conclusion we should note that the discussed method has the following important
advantage: equations remain nonlinear; but has not yet been fully studied whether it is applicable in
the new conditions:

Do we have significant changes in the approach; because restriction V2Ic® ~ 4.10% << 1 shall
not act Newtonian approximation in the conditions of corona is not applicable.

At the same time the density falling sharply and we can no more ignored quantum effects in
radiative process.
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