
How thick is a thin disk?
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For electron scattering,                     —>  h   is constant es = 0.4



What happens when h/R > 1 ?
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GMh
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aBH / 1/h2, for h/R � 1
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aBH / h, for h/R ⌧ 1
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So, aBH has a local maximum, aBH,max at hmax
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If   arad=Fk/c > aBH,max   —>  the gas escapes!

A static disk exists only at h/R<0.71



Supercritical Accretion Flows around Black Holes: Two-dimensional, 
Radiation Pressure–dominated Disks with Photon Trapping

(Ohsuga+05)

h/R = 1/
p
2

<latexit sha1_base64="UTOX2jw+ldLtXOYtkVxnlYTos4k=">AAAB9XicbVBNS8NAEJ34WetX1aOXYBE8tUkR9CIUvXisYj+gjWWz3bRLN5u4O1FK6P/w4kERr/4Xb/4bt20O2vpg4PHeDDPz/FhwjY7zbS0tr6yurec28ptb2zu7hb39ho4SRVmdRiJSLZ9oJrhkdeQoWCtWjIS+YE1/eDXxm49MaR7JOxzFzAtJX/KAU4JGuh+Uby/cckc/KEwr426h6JScKexF4makCBlq3cJXpxfRJGQSqSBat10nRi8lCjkVbJzvJJrFhA5Jn7UNlSRk2kunV4/tY6P07CBSpiTaU/X3REpCrUehbzpDggM9703E/7x2gsG5l3IZJ8gknS0KEmFjZE8isHtcMYpiZAihiptbbTogilA0QeVNCO78y4ukUSm5Tsm9OS1WL7M4cnAIR3ACLpxBFa6hBnWgoOAZXuHNerJerHfrY9a6ZGUzB/AH1ucPgbSR3A==</latexit><latexit sha1_base64="UTOX2jw+ldLtXOYtkVxnlYTos4k=">AAAB9XicbVBNS8NAEJ34WetX1aOXYBE8tUkR9CIUvXisYj+gjWWz3bRLN5u4O1FK6P/w4kERr/4Xb/4bt20O2vpg4PHeDDPz/FhwjY7zbS0tr6yurec28ptb2zu7hb39ho4SRVmdRiJSLZ9oJrhkdeQoWCtWjIS+YE1/eDXxm49MaR7JOxzFzAtJX/KAU4JGuh+Uby/cckc/KEwr426h6JScKexF4makCBlq3cJXpxfRJGQSqSBat10nRi8lCjkVbJzvJJrFhA5Jn7UNlSRk2kunV4/tY6P07CBSpiTaU/X3REpCrUehbzpDggM9703E/7x2gsG5l3IZJ8gknS0KEmFjZE8isHtcMYpiZAihiptbbTogilA0QeVNCO78y4ukUSm5Tsm9OS1WL7M4cnAIR3ACLpxBFa6hBnWgoOAZXuHNerJerHfrY9a6ZGUzB/AH1ucPgbSR3A==</latexit><latexit sha1_base64="UTOX2jw+ldLtXOYtkVxnlYTos4k=">AAAB9XicbVBNS8NAEJ34WetX1aOXYBE8tUkR9CIUvXisYj+gjWWz3bRLN5u4O1FK6P/w4kERr/4Xb/4bt20O2vpg4PHeDDPz/FhwjY7zbS0tr6yurec28ptb2zu7hb39ho4SRVmdRiJSLZ9oJrhkdeQoWCtWjIS+YE1/eDXxm49MaR7JOxzFzAtJX/KAU4JGuh+Uby/cckc/KEwr426h6JScKexF4makCBlq3cJXpxfRJGQSqSBat10nRi8lCjkVbJzvJJrFhA5Jn7UNlSRk2kunV4/tY6P07CBSpiTaU/X3REpCrUehbzpDggM9703E/7x2gsG5l3IZJ8gknS0KEmFjZE8isHtcMYpiZAihiptbbTogilA0QeVNCO78y4ukUSm5Tsm9OS1WL7M4cnAIR3ACLpxBFa6hBnWgoOAZXuHNerJerHfrY9a6ZGUzB/AH1ucPgbSR3A==</latexit><latexit sha1_base64="UTOX2jw+ldLtXOYtkVxnlYTos4k=">AAAB9XicbVBNS8NAEJ34WetX1aOXYBE8tUkR9CIUvXisYj+gjWWz3bRLN5u4O1FK6P/w4kERr/4Xb/4bt20O2vpg4PHeDDPz/FhwjY7zbS0tr6yurec28ptb2zu7hb39ho4SRVmdRiJSLZ9oJrhkdeQoWCtWjIS+YE1/eDXxm49MaR7JOxzFzAtJX/KAU4JGuh+Uby/cckc/KEwr426h6JScKexF4makCBlq3cJXpxfRJGQSqSBat10nRi8lCjkVbJzvJJrFhA5Jn7UNlSRk2kunV4/tY6P07CBSpiTaU/X3REpCrUehbzpDggM9703E/7x2gsG5l3IZJ8gknS0KEmFjZE8isHtcMYpiZAihiptbbTogilA0QeVNCO78y4ukUSm5Tsm9OS1WL7M4cnAIR3ACLpxBFa6hBnWgoOAZXuHNerJerHfrY9a6ZGUzB/AH1ucPgbSR3A==</latexit>



Where does the static solution break? 

F =
3

8⇡

GMṀ

R3,

at: (neglecting GR corrections  
+ zero viscosity at Rin) 

Outer dusty disk solution 
Baskin & Laor (2018)

what happens inwards? 
(where the dust is gone)



What is    in the inner accretion disk atmosphere?

Ferguson+ (2005)

The Planck mean opacity 

Is    really that large? 
(depends on density)

If yes,  then

in most AGN disks

What does it mean?



Implications

Likely mass loss, as 

Instead of F =
3

8⇡

GMṀ

R3 we get

For a constant opacity 
(and even flatter for opacity rising inwards)

Which implies a steep SED -  
(and even steeper for opacity rising inwards)

Are most disks in AGN not thin? 
Is it so easy to drive a wind? 
Is there an opacity driven variability?


