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Motivation

Cosmological Principle: Homogeneity 
& Isotropy

Is H₀ truly uniform across the sky? 

Contradictory claims of either anisotropy 
or isotropy 

Anisotropy directions vary amongst works

Main question: 
can SNe Ia samples reveal a robust directional dependence of H₀?
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Hubble Tension: SNe Ia Twins 
independent H₀ determination

  (Ruiz-Lapuente et al 2026)

H₀ = 72.38 ± 1.54(stat)
      ± 1.33(sys) km s ¹ Mpc ¹⁻ ⁻

(anchors Cepheids + JAGBs)



Pantheon+
Data and directional methods
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Region Fitting (RF) & 
Hemisphere Comparison (HC)

• Divide the sky into regions of 60°– 90° size

• Fit H₀ independently in each patch/half-sky subsample

• Estimate the significance of the maximum anisotropy direction

CSPIntrinsic limitation of the SNe Ia light curve method:
 

~ 4 km s ¹ Mpc ¹⁻ ⁻

Point to point variation in H₀: in SNe Ia  samples is 
of the order 8-9 km s ¹ Mpc ¹ due to additional ⁻ ⁻
factors: peculiar velocities, anchor in Cepheids...

Quintana-Estellés & Ruiz-Lapuente, arXiv:2605.18470



Results

Local Cepheids only: an apparent preference can 
reach ~2.8σ

All 42 Cepheids: the signal falls below 1σ and the 
preferred direction shifts
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Quintana-Estellés & Ruiz-Lapuente, arXiv:2605.18470

Limited Cepheids number: selecting Cepheids subsamples 
may introduce artificial anisotropy due to statistical fluctuations



Results

Quintana-Estellés & Ruiz-Lapuente, arXiv:2605.18470 5

The directions identified by the RF and HC 
methods are not stable in front of intrinsic 
scatter uncertainties, typically of +/-0.11 mag



Conclusions
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No evidence for a preferred direction in the Hubble parameter H₀ 
with current SNe Ia samples.

The 2σ anisotropy signal disappears once all Cepheid calibrators ∼
and systematic uncertainties are included.

RF and HC directional methods are not robust, since intrinsic SNe Ia 
scatter (σint ≈ 0.11 mag) can generate arbitrary anisotropy directions.
 
Reliable isotropy tests require larger, more uniform SNe Ia samples 
with lower systematic uncertainties.
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