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Galactic Nuclel

¥ Black hole massesiMy | 10°B10° M,
¥ Stellar densities:n! r' (I 10°B10°pc 3 | | 1ER)

¥ Stellar elocities: ! ! r'' (! 100kms *; | ~0-1/2)

GMy

7

¥ Black hole spherof inBuence: ry, | (few pc)
¥ Dynamical time: ! 4 !

¥ Relaxation time: ! !




Disruption Criteria (1)

GM ~ GMWkR
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Tidal Radius

! R | My 5% 100R C (M 100M-) T
M R - (M /M)

For normal starsry ! I;

rsen ! 4.3(My/ 10°M, )R,

Star svalloved whole if My ! 10° M,




Dynamics of Disrupted Star

J< Ji ! (2GMr;)Y 2




OLoss Cona@yle

Angular momentum:
Ji = rvsinly ! rvl;

. ) I,2" 2

Disrupted stars hee: J< Ji, ! < Iy

Loss cone emptied on a dynamical timg !




Orbital Diffusion

¥ Stellar motion deRectedybweak scattering.

¥ Angle A underges a random walk.
U2
¥ In a dynamical timet 4! -°

¥ We expect:; ¢ 1,

Two regimes to consider ! 4/ ! !
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Remarks on Scaling

1EP) !t 0By 2)
Increasingdr r < rnand

decreasingdr r > rn

Decreasingdr all r

Increasingdr all r

e, 1 for solartype stars
" (decreasesdr smaller )




Full Loss Cone

¥ Stars scatter in and out of LC on a
dynamical time

¥ The LC isfull statistical:

¥ The disruption rate is prportional

to the solid angle ! 7

Local disruption rate per unitolume:

dR i1 | | Matters when r > ¢
av. " Vanishes as!r !




Empty Loss Cone

¥ Stars scatter in and out of LC on a
dynamical time

¥ The LC ismostly empty

¥ LC reblling is drien by diffusion on
atime: .

Local disruption rate per unitolume:

|
Rates equal wherid 11
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Total Rate

| dVv dinr | " B

Vanishes aslr O and "

Peaks neary

(Scaling witliMy owla crude aproximation.)




