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GROUND-BASED DETECTORS
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IMBH-IMBH MERGERS  
AT COSMOLOGICAL DISTANCES
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THE SCENARIO
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RUNAWAY TIDAL ENCOUNTERS
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Rizzuto et al. (2022), 2211.13320
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BLACK HOLE HEATING
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MICROPHYSICS

MACROPHYSICS
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CLUSTER MODEL
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CLUSTER EVOLUTION
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PARAMETER ESTIMATION
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BILBY [Ashton et al. (2019)], IMRPhenomXPHM [Pratten et al. (2021)], ET + 2 CE 
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MERGER POPULATION

10 K. KRITOS, AUGUST 23, 2024

0.0 2.5 5.0 7.5 10.0 12.5 15.0

z

10°3

10°2

10°1

100

p(
z)

isolated

tidally limited

cluster formation

fs = 0.03

low-z
high-z

MODEST-24, WARSAW



LIMITATIONS
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Alternative IMBH growth models:  

Pop. III remnants  

Runaway stellar collisions  

Repeated BH mergers 

Gas accretion 

Comparison with N-body                 
[Rizzuto et al. (2022), 2211.13320]:           
we overestimate  by factor of ~5 

Spin asymptotes to zero (signature)

MBH

MODEST-24, WARSAW



CONCLUSIONS
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Cluster structural parameters: poorly 
measured (due to model degeneracy) 

Redshift of cluster formation: more 
narrowly constrained 

Future work: how well can we infer the 
cluster formation history? (Population 
analysis) 

Contact: kkritos1@jhu.edu, or Slack me!
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