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Dynamical Motivations

Cylindrical coordinates (R, θ, z).

Accretion speed −Vr � Vθ ≡ RΩ ≈
√
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R .

Steady Accretion:
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Coronal MRI

• inverse cascade to larger flux tubes

• Bmax ∝ tube length

• HB ∼ largest tubes; � Hρ ?



Evidence for Coronae

• Comptonized (?) X-ray spectra

– τc ≡
∫

neσT ds ∼ 1

– Te � Tdisk

– hard X-rays lag soft

• Signs of reflection

– continuum bumps

– Fe Kα fluorescence

• Jets and winds
Spectra of Cygnus X-1.∗

Notional soft state.∗ Notional hard state.∗

∗Zdziarski et al., ApJ 578, 357 (2002)



Ideal, force-free, MHD

• Field lines open after ∆θ ∼ 1 rad

• Current sheet forms (green)

• Torque ends

• Aly; Boily & Lynden-Bell; . . .

Reconnection across current sheet restores torque



Some scalings for BH accretion

Dimensionless parameters:

ṁ ≡
Ṁc2
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ṀcσT

4πGMmp
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, τc ≡ neσTHB ,
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R
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Peroration: Why study disk coronae?

1. They seem to exist, sometimes

2. Likely consequence of MRI

3. May ameliorate some problems with accretion

• α > 1

• Q > 1

4. Connects AMT to post-MHD physics

• β . 1

• λmfp & L

• reconnection


