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Can dissipative dark matter affect the growth of

supermassive black holes?



dissipative dark matter
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Motivated by small-structure

o
5A DDM —> M/, My, O/ Fan, Katz, Randall & Reece ‘13

95% CDM Ner = Ny > Ng’, Np/



growth of supermassive black holes?

Active galactic nucler (AGN)

Accretion dynamics
Observations

Event Horizon Telescope Collaboration



Active Galactic Nucler galaxtes that harbor supermassive black holes
(SMBHs) with Mgy ~ 10°M — 101°M

Krawczynski and Treister ‘13



Naxies that harbor supermassive black hols

Active Ga | .
RHs) with My ~ 10°M g — 10°M_

Accretion disk

and Treister ‘13



Accretion

Aun element SM from the disk falls wnto the black

hole and releases energy §E 1 form of radiation.
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The rest of the energy s
absorbed by the black hole

: 1 —7
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Accretion

What's the maxtmum (uminosity?
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Observations

A sample of 40 AGN

<ZBH> ~ 4.8
(Mpm) ~ 10" Mg

(Lr/Lgadq) ~ 0.8

f o Tsal 7] ( L >1IH(MBH>
B D 1- n LEdd Mseed

Black hole formation:

remnants of population Il stars

M4 ~ 10M, — 10°M
mergers of dense stellar clusters
Mseed ™~ 1O3M®

collapse of primordial gas clouds
Meed ™~ 106M®
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Trakhtenbrot, Netzer, Lira, Shemmer
arXiv: 1012.1871

Redshift— z D =0.5, n=0.1
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Solutions?

Change this: o
Super-Eddington accretion § D |
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mergers of dense stellar clusters :
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Mseed ~ 10 MQ

— Collapse of SIDM nto a BH

collapse of primordial gas clouds
Pollack, Spergel, and Steinhardt '15

Meed ~ 106M®
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Accretion of Dissipative Dark Matter

Assume: 5% DDM  — my, mp, o Fan, Katz, Randall & Reece ‘13
Ne' = Nyt > Mgy, N/
957 CDM ’ g S

Disstpative DM cools down by bremsstrahlung and Compton scattering of
dark CMB radiation.




Accretion of Dissipative Dark Matter

We need to satisfy:

Efficient accretion

Formation of a
bound substructure

Large duty cycles



Accretion of Dissipative Dark Matter

We need to satisfy:
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Results

What region of the parameter space may allow for dark accretion and could

help the baryonic accretion to account for the growth of our 40 SMBHs From
seed masses ~102 — 10 My
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Results

What region of the parameter space may allow for dark accretion and could
help the baryonic accretion to account for the growth of our 40 SMBHs From

seed masses ~102 — 10 My
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Results
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Early fast accrefion! Netzeretal '15
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Counclusions

Can dissipative dark matter affect the growth of supermassive black
holes?

Yes! Or maybe! Aud it may help SMBHs grow from standard (low)

seed masses.

We fiud that for some regions tn the parameter space, the accretion
history for our SMBHs 15 consistent with the observation of early
Fast accretion that slows down at later times

What needs to be done?
A (of!

Numerical stmulations, turbulences, maguetohydrodynamics, *-

Thank you!



