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Why IMBHs?
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Tidal Disruption Event (TDE)
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 Connection to fast blue optical transient
(FBOT)
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M et h Od Name n Reg [PC] logq (—J\ J@ ) logq (E)
NGC 205 1.60  1.30 4.40 6.26

NGC 5102; 0.80  1.60 5.94 6.85 .
IMBH at galaxy nuclei
NGC 51022 3.10  32.00 5.94 7.76 Exact measurements
NGC 5206; 0.80  3.40 5.67 6.23
NGC 5206, 2.30  10.50 5.67 7.11
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Method

galaxies & clusters
| Dynamical measurements

Surface density profile

l Deprojection

mass density profile

l Eddington formula
stellar distribution function
l dECilzfn,B = — 87°GMpy % (), f(E),p)

TDE rate




Method

galaxies & clusters

l Dynamical measurements : )
ol
Surface density profile
1/n
l Deprojection p(l’) _ p0< r )_pe —bn(r/Reff)
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Mass density profile @
l Eddington formula
stellar distribution function
l dEcilzfnﬁ = — 87°GMpy % C(q(E), f(E),p)

TDE rate



Method

galaxies & clusters

l Dynamical measurements

Surface density profile
l Deprojectior .-l /E dp d
mass density profile " V8m2mdE Jy dYyE—1¢

\ Eddington formula

Stellar distribution function
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Method

galaxies & clusters
l Dynamical measurements Loss cone filling factor Stellar distribution function Penetration F;ilrameter
: : P(E)u(E Computed f
Surface density profile g(E) = (B)uL) through f=—
R\ .(E) PHASEFLOW I
l Deprojection
mass density profile d*T , r, )
= — 3" GMgy — S(q(E), [(E), p)
l Eddington formula dEd lnﬁ ﬁ
stellar distribution function
l dECilzfnﬁ - 8”2GMBH % ?(q(E),f(E),,B)
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TDE rates of IMBH

Large uncertainty in BH mass estimate

TDE rates of IMBH ranges from
1078 — 10™* gal~lyr™!

TDE rate follows different trend compare to
SMBH

Highest rate galaxies: NGC5102, NGC1493,
NGC5206
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Pinhole fraction f

Can have higher
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p affects shape of light curve near the peak
(Guillochon&Ramirez-Ruiz13)

High [ orbits —> less likely to have partial
disruptions

Extremely high # (~1000)
High compression —> Explosion?
(Rosswog+21)



Volumetric Rate

TDE rate per galaxy per year
7 / / Black Hole Mass Function
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Volumetric Rate
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Volumetric Rate

ZTF

Theoretical:

Observational: uncertainty in low mass regime of BHMF?

Selection effects? Instrumental bias?
Physical process hindering detection?

Uncertainty in BH mass?
Sample completeness?

— [ AT2020neh

3XMM J2150-0551

‘= f Off centre IMBH

10_9 | I | | I | | |
104 10° 10° 107 108

Mgy



Summary

« TDE rates around IMBHs is 1078 — 107 gal_lyr_l,

similar to the TDE rates of SMBHs. Making TDE a great
way to probe IMBHSs

* The volumetric rate of IMBH TDE is between
107 — 107" Mpcyr™!, in agreement with observations

 [DEs around IMBHs can be deeply plunging, hence less
likely to be partially disrupted. These IMBH-TDE can have

p as high as 1000

 IMBH-TDE rate observed in future can be used to
constrain the IMBH BHMF and occupation fraction
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Additional



Probing IMBHSs

Dynamical measurements

TDE

_____

Keck/UCLA Galactic
Center Group
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The Loss Cone

Tidal disruption radius

Rt:R*(

Critical angular momentum

Lt — \/QGM.R*C,

loss — c:o'x‘ne
Stars with L < L, falls into the loss cone, and will be
disrupted within an orbit

TDE rate = rate stars enter the loss cone

With a distribution of stars, they scatter among
themself, some will loss momentum end up in the loss
cone

., (a)

/" periapsis shift

(Stone+20)
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The Loss Cone

Tidal disruption radius

Rt:R*<

Critical angular momentum

Lt — \/QGM.R*C,

loss — cone

Stars with L < L, falls into the loss cone, and will be
disrupted within an orbit

TDE rate = rate stars enter the loss cone

With a distribution of stars, they scatter among
themself, some will loss momentum end up in the loss
cone

., (a)

/" periapsis shift

(Stone+20)
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The Loss Cone

Tidal disruption radius

Rt:R*<

Critical angular momentum

Lt — \/QGM.Rt,
Stars with L < L, falls into the loss cone, and will be
disrupted within an orbit

TDE rate = rate stars enter the loss cone

With a distribution of stars, they scatter among
themself, some will loss momentum end up in the loss p
cone e

o periapsis shift

, (@)

(Stone+20)

19



B IMBH-GN, MgH best
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TDE rates of IMBH "o s
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p affects shape of light curve near the peak
(Guillochon&Ramirez-Ruiz13)

Pinhole fraction

High [ orbits —> less likely to have partial disruptions
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Pinhole fraction

Diffusive (empty loss cone) regime:

* Stars diffuse into disru ption zone slowly /e 3 1

v " periapsis shift
* Associated with ff ~ 1

loss — cone

Pinhole (full loss cone) regime:

* lorbit > trelaxation
* Star can repeatedly enter and exit the

loss cone .
* Can have higher / b ",

(Stone+20)



Pinhole fraction

Diffusive (empty loss cone) regime:
* Lorbit < tr
* Stars diffuse into disruption zone slowly
* Associated with / ~ 1

elaxation

Pinhole (full loss cone) regime:
o (> 1

orbi elaxation

* Star can repeatedly enter and exit the
loss cone

* Can have higher f

loss — cone

., (a)

periapsis shift

(Stone+20)
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