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H0 tension

• CMB vs. distance ladder – 9% discrepancy, 4.4σ tension
• 67.36± 0.54 vs. 74.03± 1.42 km/s/Mpc
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Indications of a void in luminosity density data

35,000 galaxies over 0.01 < z < 0.2
• 2dFGS
• UKIDSS Large Area Survey
• GAMA Survey
• 2M++ catalogue

Suggested conservative void (KBC13):

zsize ∼ 0.08(∼ 300h−1Mpc)

δρm ∼ −30%
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Indications of a void in peculiar velocity field

250,000 galaxies
• 6dFGS
• SDSS
• GAMA Survey

Suggested void (WS14):

size ∼ {150, 300}h−1Mpc

δρm ∼ {−4,−40}%
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Lemâıtre-Tolman-Bondi (LTB) metric
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Inhomogeneous cosmic expansion

ds2 = c2dt2 − Rr (t, r)2
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Evidence for the void?

Fitting KBC13 data

3 parameters of k(r) and a
normalization factor.

Much stronger under-density
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Analysis on SN Ia datasets

• Dashed contours are for JLA (left) or Pantheon (right) SN samples
• Coloured contours are for SN using Planck constraint

Ωbg
m = 0.315± 0.007
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Analysis on SN Ia datasets

• Pantheon SN Ia vs. KBC13 are in ∼ 4σ tension
• Dashed contours are for modified KBC∗
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Constraints comparison

data zb.f .size z1σ
size δΩb.f .

0 [%] δΩ1σ
0 [%] δρb.f .0 [%] δρ1σ

0 [%] χ2 ∆AIC

KBC 0.082 0.079+0.012
−0.012 −51.1 −51.9+6.3

−6.3 −42.9 −43.8+6.0
−6.1 2.62

KBC∗ 0.082 0.075+0.015
−0.015 −39.7 −39.4+10.3

−10.3 −32.4 −32.1+9.0
−9.5 0.29

JLA 0.025 0.025+0.046
−0.015 −19.5 −14.6+19.7

−11.2 −15.1 −11.2+14.9
−9.0 678.30 1.35

JLA+P 0.025 0.025+0.033
−0.015 −19.6 −14.3+14.5

−11.6 −15.1 −10.9+11.0
−9.4 678.34 1.07

Pan 0.075 0.075+0.018
−0.032 −16.2 −12.6+11.7

−9.5 −12.4 −9.6+9.0
−7.6 1020.72 0.67

Pan+P 0.074 0.075+0.017
−0.030 −14.4 −11.6+8.4

−7.8 −11.0 −8.8+6.4
−6.2 1021.01 0.40
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Top hat analysis for H0 comparison

Revisiting Kenworthy et al. (2019)

> 4σ inference for |δρ0| < 20%
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Sky coverage

Kenworthy et al. (2019)
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Concluding remarks

Implementing a well formulated ΛLTB model with luminosity data from
KBC13, we find a density contrast of δρ1σ

0 = −43.8± 6.0%, a much
higher value than originally proposed δρ0 = −30%.

Using the most recent Pantheon SNe Ia compilation we do not find a
strong evidence for a void or otherwise, with δρ1σ

0 = −9.6+9.0
−7.6%,

corresponding to δΩ1σ
0 = −12.6+11.7

−9.5 % and a wide range for the redshift
size z1σ

size = 0.075+0.018
−0.032.

JLA likelihood is in a good overall agreement with Pantheon, except in the
range z ≤ 0.04.

The constraints from Pantheon dataset are at ∼ 4σ tension with our result
obtained from KBC13 data, but in excellent agreement with parameters of
the isotropic void proposed by WS14.
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Concluding remarks

Leave One Out analysis of KBC13 data reveals that the estimated
contrast is dominantly constrained by one stringent point. Removing this
only data point from 2MASS survey and using the remaining 9 points
from UKIDSS and GAMA surveys, relaxes the tension with SNe.

Our analysis of SN datasets does not find any evidence for a large isotropic
void that could resolve the 9% discrepancy between the two H0 estimates
in tension, leaving this local effect to be highly unlikely explanation alone.

Contrary to the findings of KSR19, our Pantheon constraints have no
tension and, therefore, allow for a void of e.g. zsize . 0.08 and
δΩ0 ≈ −25%, which would induce the expansion rate inside the void to be
higher by δH0 ∼ 3% than on the background. Hence, SN Ia data alone do
not exclude the possibility for a local matter density profile that can
significantly contribute to the systematic error budget in H0 measurement.
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