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Abstract:

The standard model of cosmology is built upon the assumptions of homogeneity and isotropy. Invoking backreaction of
inhomogeneities leads to an alternative model, the timescape cosmology. It is homogeneous and isotropic on a statistical level
but departs from average Friedmann-Lemaitre-Robertson-Walker evolution and replaces dark energy by kinetic gravitational
energy and its gradients.

In this talk, | will give an overview of the timescape cosmology and present a statistical analysis of the Pantheon+ Type la
Supernovae spectroscopic comparing the timescape and spatially flat ACDM cosmological models. This analysis is based on the
Tripp equation for supernova standardisation alone, thereby avoiding any potential correlation in the stretch and colour
distributions and finds very strong evidence (In B > 5) in favour of timescape over ACDM when considering the entire Pantheon+
sample.
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Cosmological models
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Cosmological models

Spatially flat ACDM ~ Timescape

e wall metric:

* same metric \\ e a s flat
everywhere Qe * void metric:
* flat negatively curved

* homogeneous & isotropic * not homogeneous
* model parameter: (ly * model parameter: f,,

metric(s) ds? = luminosity distance d;
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Bayesian Analysis

El P-+1690 data
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B P+1690 data
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Bl P-+1690 data
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Statistical Homogeneity

SHS,, = 0.075+3:3%7
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Statistical Homogeneity
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Conclusions

* Assumptions on the distribution of x; and c influences the
Bayesian evidence

* Analysis based on fit likelihood favours timescape cosmology
* Particularly important in low-redshift regime '
* Empirical SHS gives higher values than usually assumed

* Dependence on redshift-distribution of the sample:
see Lane et al. (arXiv:2311.01438)

* Future work:
* Likelihood with non-gaussian distribution
* Reanalysis with more SNe from DES 5Y sample
* |nvestigation of models to include more corrections

arxXiv:2412.15143
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