- Tidal Disruption: - "
A Probe for Understanding the Evolution of

* _Supermassive Black Hole Binary
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Evolution of ‘Supermassive Black Hole Binaries

A Hard Phase a; =~ (:',l.'/»lo’f ~0.1-10"" pc
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Tidal DlsrUpuon

BH’s tidal graV|ty conquer
star’s self gravity:
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| - Tidal Disruption
« Tidal Flare | |

_ " Mass distribution auring tidal
disruption (TD): |
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" — A probe of stellar dynamics in

Tldal Dlsruptlon

Flare in Observatlon B | 55T %

—  Peak in X-ray(~10* erg/s) flatter in
UV and opftical,

—  Some of them have relativistic jets:

- J1644+57, J2058+05

it More comp//caz‘ed than theoret/ca/
' pred/cz‘/ons '

Impllcatlons
& A probe of galactic core;
— A probe of jet formation,

_ galactic nucler,
— A lool for testing preo’/ctlons of GR,
—  Understand the growth of SMBH's;

—  Search for reco///hg SMBHs and
"SMBHBs ......




TD during Galaxy Merger

Model for galaxy merger:

* Stallar distribution:

" MEMETO e =2 -
y=0.5,1.0,1.5; | il
- N=50kx2, 100kx2, 250kx2,
500kx2; ! 2ty
; b i : 2 00 %
Tono=20,1,0=1, in parabolic orbit, ; 95
r=5x105 1046x10% . e ®Pde
_ ® ®
Large particle number direct N- L
body simulation (phi-
- GRAPE/GPU) with S/mp//ﬁed ID
scheme, .



TD during Galaxy I\/Ierger

Preliminary reSu‘I-ts' for tidal
disruption in merging galaxies:

" Boosted rate around the bound
~ system formation,

Hard Phase aj, ~ Gu/40? ~0.1 — 1077 pc
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TD during Galaxy Merger

« The last apoce’nt-e'r distribution of disrupted staré'_:;




Galaxy Merger
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TD in SMBHB Systems

A triple system is hierarchical and stable _ B
when (Mardling & Aarseth 2001): 2 N 0=90;

w=90"
T,=22.15 yr

Uout ',.J'r .- (in = :_)N (] =+ ¢ {out )h)lhJ ( 1 + e out ) -

X (1= €ous) ™" (1 = 0.30/180°)

The a._Ccretion interrupts at a time T, :
| 3/ 0-50"
w=90
T,=22.15 yr

' Y .3 3/2, a2 M B —-3/2
Thw =nTy, = 62yro Mq” [ (1+q) (0.25) (B)

B 0.27 in average theoretically. Our
Simulation results have n ~ 0.25.
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Tidal Disruption of Recoiling SMBH

Boosted TD evehts around |
density center in phase |:

Higher stellar density;

Ny [Dehnen]
o




. stationary SMBH and recoiling

Tidal Disruption of Recoiling SMBH -

10

Boosted TD evehts around |
density center in phase I:

Higher stellar density;

Moh'_otonic increasing_TD rates |
for recoiling SMBH in phase I: |

Constant TD rates for

BH in phase II:
~ 10 "M, yr-




Summary

The SMBHBS in nor'mal galaxms are har'd ’ro de’rec’r 3

TD can be a ver'y power'ful Tool To s’rudy SMBHBS in
qunescen’r galaxies;
- Boosted TD rates in merging galaxues

- - The truncation of TD light curve can be used to dls’rmguush .
| ‘SMBHB ’

- " — ~ Boosted TD rates for' recoiling SMBHB passing by galac’rlc
.cenTer _

Large scale survey like LS_ST IS very important;

“Long term follow up observation is very important.
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