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GW231123: 
Í ρσχὓṩȟά ρπσὓṩ
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CHE Pop III AGN disc

Costa G., et al., arXiv:2311,15778 
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Cosmological tensions and anomalies

Tensions υ„:

a) Hubble tension Ὄ  

b) Growth tension Ὓ ʎ
Ȣ

Ȣ

Anomalies/Curiosities σ υ„:

Å BBN Lithium anomaly

Å Core-Cusp problem

Å Χ

Freedman, Wendy L., APJ  2021, 919, 1

Pantos, I., Perivolaropoulos, L., Phys.DU 2026 52
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evolve with redshift 

ᵼ 
! ǎǘŀƴŘŀǊŘ άǊǳƭŜǊέ ǘƻ ŜȄǘǊŀŎǘ 

redshift information indirectly

Recent work from Agapito A., De Renzis V., Mancarella M. arXiv 2026 suggest a 
weak redshift evolution (systematic effect) within the current redshift reach.

יִ יִ ρ Ú

Chen, H-Y., Ezquiaga, J.M., Gupta I., CQG 2024 41 12
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Motivations:
a) Test hints of redshift 

dependence
b) Progenitor-Remnant relation 

across the history of the 
Universe

c) New Physics?

Hall Evan D., Evans M., Classical and Quantum Gravity 2019, 36, 22
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1. SFRD computed with empirical relations from latest galaxy 

survey data (more flexible than cosmological simulations and 
consistent with recent JWST data)

2. Refined time delay distributions using simulations 
      (used SEVN but other pop synth codes can be used)
3.   High speed population model computation with JAX
      (necessary for population inference)

2time delay

Merger efficiency: varies with 
metallicity (e.g. winds) and 
with common envelope 
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Einstein Telescope detection function: selects 
parameters that can produce detectable events
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