
Does IRS13 require an Intermediate-mass black hole?

Václav Pavlík1,2

collaborators: Vladimír Karas1, Bhavana Bhat, Florian Peißker3, Andreas Eckart3,4

1 Astronomical Institute, Czech Academy of Sciences, Prague, CZ (pavlik@asu.cas.cz)
2 Astronomy Department, Indiana University, Bloomington, IN, USA
3 I. Physikalisches Institut der Universität zu Köln, Germany
4 Max Planck Institut für Radioastronomie, Bonn, Germany

IAU Symposium 405
HaP Brno — May 20, 2026

mailto:pavlik@asu.cas.cz


No.



Origin of IMBHs

Growth (≫ 102M⊙)

• gas accretion

• multiple generation mergers

BUT…supernova kicks, gravitational-wave kicks

Possibly in globular clusters...

See also, e.g. Ziosi et al. (2014); Hong et al. (2020); Maliszewski et al. (2022); Aros et al.
(2021); Häberle et al. (2024)
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Origin of IMBHs

… but maybe also in the Galactic centre, originating from infalling star clusters –
candidate in IRS13?

At 0.4pc (3D), i.e. 0.13pc (2D) from Sgr A* (Tsuboi et al. 2020)

(Fig. from Peißker et al. 2023)

• 103M⊙ (Maillard et al. 2004)

• or 104M⊙ (Schödel et al. 2005)

• or ∼3.9×104M⊙ based on
velocity dispersion
(128.86± 0.14) kms−1

(Peißker et al. 2023, 2024)
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Issue #1: IMBH growth rate
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Hypki 2023

Gonzalez et al. 2024 Merging ≳104M⊙ IMBH requires
>108M⊙ pc−3 (Giersz et al. 2015)

Gas accretion growth to 104M⊙

possible but takes 20−40Myr,
even at Eddington rate (Vesperini
et al. 2010)

Age of IRS13 members ∼4Myr for
the 1st gen. (Peißker et al. 2023)
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Issue #2: IMBH in the Galactic centre?

(Gualandris & Merritt 2009)

Upper limit to themotion inGalactic lat-
itude (−0.4±0.9) kms−1, with 5 yr limit
on observable systems (Reid & Brun-
thaler 2004)

MIMBH ≳ 2 × 104M⊙ at 0.4pc from
SgrA*is inconsistent with observations
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Dynamical analysis: Orbiting clusters

• IRS13-sized N-body models

• IMBH with 1− 10M⊙ stars

• circular and eccentric trajectories
around SMBH of
MSgrA∗ = 4.297× 106M⊙(GRAVITY
Collaboration et al. 2022)
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Dynamical analysis: Orbiting clusters

All orbiting SCs expand and dissolve within
a fraction of Myr.

Even a massive point-mass object cannot
hold the cluster together. The opposite ef-
fect is seen.
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Dynamical analysis: Infalling clusters

• large-Nmodels

• mass spectrum

• various initial distances and
orbits

• external Galactic tidal field
(Bovy 2015) with SMBH and
IMBH
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Dynamical analysis: Infalling clusters
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Results: Infalling clusters
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Conclusions

• Key takeaway: “Missing” mass cannot be determined by simple dynamical
agruments in systems that are not relaxed.

• IRS13-like association is likely not a self-gravitating cluster, and even an IMBH of
4×104M⊙ cannot ensure its long-term stability.

• Arguments from the literature speak against the existence of such a massive IMBH
so close to SgrA*.

• If IRS13 is a remnant of a tidally disrupted SC, the velocity dispersion of its
members is mainly determined by the infall event and the SMBH. The effect of
a potential IMBH is negligible.

• For details, see Pavlík et al. (2024, A&A 692, A104; arXiv:2410.14541)
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Extra: Orbiting clusters
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