
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 ?

aBH =
GMh

R3
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aBH / 1/h2, for h/R � 1
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aBH / h, for h/R ⌧ 1

<latexit sha1_base64="zF1r+er5sqUlmHfjBb1wi7hhyb8=">AAACIXicbVDLSgMxFL1TX7W+qi7dhBZBUOqMG7ssddNlFfuATimZNNMJzTxIMkIZ+isi+CtuXCjSnfgzZqYFtfWEwMk595J7jxNxJpVpfhq5tfWNza38dmFnd2//oHh41JZhLAhtkZCHoutgSTkLaEsxxWk3EhT7DqcdZ3yT+p0HKiQLg3s1iWjfx6OAuYxgpaVBsYoHiS18VG9M7UiEkQqRd2Gjn5O5biim2cu7vLM5R1ahMCiWzYqZAa0Sa0HKtZJ9/gQAzUFxZg9DEvs0UIRjKXuWGal+goVihNNpwY4ljTAZ4xHtaRpgn8p+km04RadaGaZj6BsolKm/OxLsSznxHV3pY+XJZS8V//N6sXKr/YQFUaxoQOYfuTFHOoc0LjRkghLFJ5pgIpieFREPC0yUDjUNwVpeeZW0ryqWWbFudRp1mCMPJ1CCM7DgGmrQgCa0gMAjvMAbvBvPxqvxYczmpTlj0XMMf2B8fQMnB6HN</latexit><latexit sha1_base64="xkd6nQmH55g/uwBMd2EsEnyYLRg=">AAACIXicbVBNS8MwGE7n15xfVY9ewoYgKLP14o5jXnac4j5gHSXN0jUsTUuSCqPsX3j24l/x4kGR3YZ/xrQbqNMnBJ48z/uS9328mFGpLGtuFNbWNza3itulnd29/QPz8Kgjo0Rg0sYRi0TPQ5IwyklbUcVILxYEhR4jXW98k/ndByIkjfi9msRkEKIRpz7FSGnJNWvITR0RwkZz6sQiilUEgwsHfp/c9SMxzV/B5Z3DGLRLJdesWFUrB/xL7CWp1MvO+eO8Pmm55swZRjgJCVeYISn7thWrQYqEopiRaclJJIkRHqMR6WvKUUjkIM03nMJTrQyzMfTlCubqz44UhVJOQk9XhkgFctXLxP+8fqL82iClPE4U4XjxkZ8wqHPI4oJDKghWbKIJwoLqWSEOkEBY6VCzEOzVlf+SzlXVtqr2rU6jARYoghNQBmfABtegDpqgBdoAgyfwAt7Au/FsvBofxmxRWjCWPcfgF4zPLzBxo1M=</latexit><latexit sha1_base64="xkd6nQmH55g/uwBMd2EsEnyYLRg=">AAACIXicbVBNS8MwGE7n15xfVY9ewoYgKLP14o5jXnac4j5gHSXN0jUsTUuSCqPsX3j24l/x4kGR3YZ/xrQbqNMnBJ48z/uS9328mFGpLGtuFNbWNza3itulnd29/QPz8Kgjo0Rg0sYRi0TPQ5IwyklbUcVILxYEhR4jXW98k/ndByIkjfi9msRkEKIRpz7FSGnJNWvITR0RwkZz6sQiilUEgwsHfp/c9SMxzV/B5Z3DGLRLJdesWFUrB/xL7CWp1MvO+eO8Pmm55swZRjgJCVeYISn7thWrQYqEopiRaclJJIkRHqMR6WvKUUjkIM03nMJTrQyzMfTlCubqz44UhVJOQk9XhkgFctXLxP+8fqL82iClPE4U4XjxkZ8wqHPI4oJDKghWbKIJwoLqWSEOkEBY6VCzEOzVlf+SzlXVtqr2rU6jARYoghNQBmfABtegDpqgBdoAgyfwAt7Au/FsvBofxmxRWjCWPcfgF4zPLzBxo1M=</latexit><latexit sha1_base64="N7IblWJmwIOeZpaDXtX1TuyPMhE=">AAACIXicbVC7TsMwFHXKq4RXgJHFokJiQCVhoWNVlo4F0VKpiSLHdRqrzkO2g1RF+RUWfoWFAYS6IX4GJ40EtBzL0vE598r3Hi9hVEjT/NRqa+sbm1v1bX1nd2//wDg8Gog45Zj0ccxiPvSQIIxGpC+pZGSYcIJCj5EHb3pT+A+PhAsaR/dylhAnRJOI+hQjqSTXaCE3s3kIO93cTnicyBgGFzb8OaXrxzwvX8Hlnc0YtHTdNRpm0ywBV4lVkQao0HONuT2OcRqSSGKGhBhZZiKdDHFJMSO5bqeCJAhP0YSMFI1QSISTlRvm8Ewp42IMdSMJS/V3R4ZCIWahpypDJAOx7BXif94olX7LyWiUpJJEePGRnzKocijigmPKCZZspgjCnKpZIQ4QR1iqUIsQrOWVV8ngqmmZTevWbLQ7VRx1cAJOwTmwwDVogy7ogT7A4Am8gDfwrj1rr9qHNl+U1rSq5xj8gfb1DRSIoEQ=</latexit>

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
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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
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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?


