Radiative Magnetohydrodynamic
Accretion Flows and |ets
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Contents of my talk

® Non-Radiative MHD Accretion Flows and Jets

® |aunching mechanism of Jets in MHD Accretion Flows

® Quasi-Periodic Oscillations in MHD Accretion Flows




Why we study
accretion flows and jets!?

® Formation and Evolution of Supermassive Black Holes
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: @ Structure formations
Star formations

® Formation of Astrophysical Jets

® |arge-scale structure

® Heating of IGM

® Radiative properties of Aé

Black Hole
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Launching Mechanism of Jets in
MHD Accretion Flows

® Caveats in previous studies on launching jets:

® |arge-scale strong magnetic field lines permeating |

accretion disks

® Origin of such magnetic field lines is out of concern
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Magnetic- lower Jets

(YK, Hayashi, Matsumoto 2004;YK, Mineshige, Shibata 2004)

Magnetized Accretion Flows
around Black Holes

Magnetosphere of Neutron Stars

ne TNayriCiiv tUWCIT JOL oUIULIVUI

A~ .)u ll‘?: g lJl‘l“jk.)lA‘_- ".\“x, A




Quasi-Periodic Oscillations (QPOs)
in MHD accretion flows (Yk 2004)

Time = 21600.00 [rsic) %S ~ 10"°Mgpu /Mg [sec]

Normalized Density




Twin Quasi-Periodic Oscillations

in MHD Accretion Flows
(YK 2004)

PSD as a function of radius PSD integrated over the radius
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Radiation Transfer in MHD Accretion Flows
(e.g., YK 2004; Ohsuga, YK, Mineshige 2005)

Time = 21800.00 [rsic) % ~ 10~ Mpn /Mg [sec]

bh/absorption, (Inverse-)Compton scattering
ption by thermal electrons
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Emergent SED of
MHD Accretion Flows

(YK, Ohsuga, Umemura, Mineshige in prep.)

po=20x10"1"g cm™3 Mgy = 3.6 x 10° M
Emergent SED (time-averaged)
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Spatial Distribution of the

Power of Escaping Photons
(YK, Ohsuga, Umemura, Mineshige in prep.)

One-temperature plasma model Two-temperature plasma model
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Summary

® Magnetic fields associated with stars and disks can produce jets:

® Magnetic loops connecting between differentially rotating
objects deform themselves into a magnetic-tower,

® The magnetic-tower can drive jets and outflows.

Resonant disk oscillations can be excited in MHD accretion flows
that can account for quasi-periodic X-ray brightness oscillations in
X-ray binaries including micro-quasars:
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