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NCs and SMBHs: star clusters infall scenario
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NCs and SMBHs: star clusters infall scenario
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NCs and SMBHs: star clusters infall scenario

DF TF

v Dearth of NCs and/or SMBHs in
dwarf spheroidals;

v Dearth of NCs in massive galaxies
hosting very massive SMBHs;
v Acquire informations about dSph v" Computational challenge;
formation history;
v’ Strong dynamical feedback from
the central SMBH can:
v" enhance TDE:s,
v produce HVSs,
v" force stellar BHBs to merge,
v' enhance IMBH-SMBH
collisions

v Formation of NCs in starburst
galaxies;

v Formation of rotating NSD in
middle-weight galaxies;

Mgy = 108Mg
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The role of SMBHs on the
formation of a NC

v" Dynamical friction (DF): clusters
transfer some of its orbital energy to
field stars, thus moving on even
smaller orbits and reaching,
eventually, the galactic centre;

v" Tidal forces (TF): tidal forces exerted
from the galactic background and/or
the central SMBH can disrupt the
star clusters as they move on their
orbits.

10 Arca-Sedda et al., 2016, MNRAS, 456, 2457
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The MEGaN simulation:
N-body modelling of a massive
galactic nucleus

. . MQPC_3
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THE MEGaN simulation: results (1/4)

Does a nuclear cluster form?

—

2]
V

p M pc

10000

100 r
1Lk

0.01 | \
0.0001 | i1
1e-06 . \

1e-08
1e-10 +
1e-12
1e-14

1e_|6 " P— " Al al " " 1 P— ” PR P—
01 1 10 100 1000 10000 100000 1e+06
r(pc)

... the projected one does not!
We do not have any
‘observational’ evidence of a NC!

The spatial mass profile seems to
highlight the presence of a
nucleus that extends over 100 pc

\(it is not a NC), but ....
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THE MEGaN simulation: results (2/4)

Formation of high-velocity stars
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THE MEGaN simulation: results (2/4)

Formation of high-velocity stars

T (Myr) = 7.543
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THE MEGaN simulation: results (2/4)

Formation of high-velocity stars
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THE MEGaN simulation: results (2/4)

Formation of high-velocity stars

T (Myr) @ 7.729

100

— 1.0e+04
50 | 8.0e+03
= 6.0e+03

0
4.0e+03

-50
2.0e+03

= -100 0.0e+00



THE MEGaN simulation: results (2/4)

Formation of high-velocity stars
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THE MEGaN simulation: results (2/4)

Formation of high-velocity stars
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THE MEGaN simulation: results (2/4) _

Formation of high-velocity stars
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THE MEGaN simulation: results (2/4

Formation of high-velocity stars
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THE MEGaN simulation: results (2/4)

Formation of high-velocity stars
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2% of the total GCS stars are ejected
with v,; ~ 140 — 500km/s;
0.02% with v,; > 1500km/s .

Assuming a Kroupa IMF
((m) = 0.62 M) we estimate

~ 10* HVSs with v,; > 1500 km s~!
~ 10* with v,; > 200 kms™!



THE MEGaN simulation: results (3/4)

Production of coalescing stellar black hole binaries (BHBs)
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THE MEGaN simulation: results (3/4)

Production of coalescing stellar black hole binaries (BHBs)

Numerical approach: HiGPUs + ARGdf
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THE MEGaN simulation: results (3/4)

Production of coalescing stellar black hole binaries (BHBs)
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THE MEGaN simulation: results (3/4)

Production of coalescing stellar black hole binaries (BHBs)
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THE MEGaN simulation: results (3/4)

Production of coalescing stellar black hole binaries (BHBs)

A 5 cSa*(1—e?)7/? occ a \* (1— )7/
9% T 256 G3M My(M; + My) 2 \1076pc ;
i-th BH ejected
BHB breaks j-th BH bounded to
the SMBH ‘

wandering BHB
BHB ejected <
eccentricity

1.5% of the cases studied
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THE MEGaN simulation: results (4/4)

Implications for IMBHs and SMBHs interactions
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THE MEGaN simulation: results (4/4)

Implications for IMBHs and SMBHs interactions
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1. a GCinfalls, it contains an IMBH, decay
time tdf 0.8 M_O'67;

2. the GC disrupts, the IMBH orbitally decay
over a time-scale t;¢ o Mj;0p. An IMBH-

SMBH binary (ISBHB) form;
3. asecond GC infalls and disrupts;

4. its IMBH will orbitally decay toward the
ISBHB;

5. possibly, a swap leads to the formation of a
hard ISBHB




THE MEGaN simulation: results (4/4)

Implications for IMBHs and SMBHs interactions
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Conclusions
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