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OUTLINE

1) Introduction
2) Toward a More Fundamental Model of Disk Winds
a) thermally driven winds and effects of different SEDs
b) line driven winds and MHD effects
d) from disk winds in binary stars to disk winds in AGN
3) Future Work
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Disks: Radiation and MHD are essential
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What can drive an outflow or
regulate accretion?
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Radiation momentum and energy source terms:
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Accretion Disks vs Stars
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Irradiation of a Disk

See Nick Higginbottom'’s talk
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Accretion Disks in Various Objects
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Thermal winds: effects of SED and flux
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Thermal winds: effects of flux
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Line Driven Disk Winds:
across various scales
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Line driven disk winds and their line profiles
(application to CVs)
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Line driven disk winds and their line profiles
(application to CVs)




Line driven disk winds and their line profiles
(application to CVs)
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Lower limit for the mass
accretion rate
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MHD-Line Driven disk winds
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The mass loss rate in MHD-LD winds
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The mass loss rate in MHD-LD winds
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Irradiation of a Disk Wind

s ?
1‘ T Optical | IR

m)’ ///////// ///Muuu tic Field //////////////////////////////

\/

A wind driven by UV photons,

similar to winds from OB stars or CVs

(main differences: the geometry and energy
distribution of radiation field).
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Radiation Driven Disk Winds

(Are they the BLRs?)

An Update:

new diagnostics and tests
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Line-Driven Disk winds (application to quasars)
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Line-Driven Disk winds (application to quasars)
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Computed profiles of UV resonant lines resemble
the observed profiles (strong single-peaked
emission lines for low and intermediate
inclinations; P-Cygni like lines for high inclinations).
BAL quasars should be X-ray weak because of the
shielding.
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Reverberation Mapping
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Disk Winds
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Multi-frequency Radiation-
Magnetohydrodynamics
(with photo»ionization)

Winds in AGNs and PPDs Inflows and Outflows in GRBs and AGNs
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— The inner and outer workings of accreting systems involve very many
processes (e.g., inflows and outflows, atomic/molecular/dust
processes, irradiation, reprocessing, radiative transfer, magnetic field
effects, energy generation, its release, transport and dissipation).

— We have atomic and molecular data, computers and numerical
methods that allow us to develop and observationally test direct ab
initio models of mass outflows (i.e., that will include the object where
the outflows originate from).

— Combed with present and future high-quality observations, numerical
R-MHD simulations will not only continue to provide us with
important insights about complex objects (test long-held assumptions
and assertions) but also allow to quantify various processes and
effects so that we can determine what is really most important (from
the theoretical as well as observational point of view).
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Monte Carlo photoionization and
radiative transfer calculations.
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Monte Carlo photoionization and
radiative transfer calculations.

The over-ionization is a major problem for all AGN
wind models, including MHD models.

can atfect the dynamics ot a line
“ driven disk wind, e.g., multiple
scattering as well as the EUV
photons from the inner most disk
can significantly increase the wind

ionization. So the problem is not
just the direct irradiation.

Sim, DP et al. (2010) and Higginbottom, DP et al. (2014)
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Are disk winds virialized?
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