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“Gas-starved disk”’ (EXVLVHEE)
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MRI-Driven Turbulence in lonized Disks

3D global ideal MHD simulation

@ MRI drives strong turbulence:

Xgg 2, 0.01
(“>” holds when the imposed B-field is strong)
1 BrB¢
= — ( 00,00y —
=" < e 47Tp>

accretion stress normalized by gas pressure

Flock et al. (2011)
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RAREME vs RARERAR
AREMS RIS R
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TV U —E0BEMEF. REFE. FEREFAETHELNOSNTWS,
(Jin 96; Sano et al. 98; Sano & Miyama 99; Turner et al. 07, | |; Okuzumi & Hirose 11)
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Okuzumi & Hirose (201 )
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MRID R BFHF
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Toroidal Field Generation in Keplerian Disks
Turner & Sano (2008)
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The “Undead Zone”
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Undead Zones in Protoplanetary Disks

2 _
0~ 19G500) xo) (o)

IIIIIIIIIIII

llllll

]

9 “Undead Zone”

2

A<l 72H% 2K < 10
17()

.

| \

llllll

Y

ight (AU)

llllllllllll

He

@ “E D dead zone”

Turner & Sano (2008)

28



Undead Zones in Circumplanetary Disks

Canup & Ward (2002) 3%
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Undead Accretion
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Undead Accretion
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Undead Accretion
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Undead Accretion
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