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Are SNe Ia alone really unable to reveal the presence of 
Evolutionary Dark Energy and not discriminate its nature?



Theory part



What is the effective running Hubble constant?
A new diagnostic for Dark Energy:
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Dark energy created by the variation of cosmological gravitational field
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Dark energy models analyzed

● Particle creation mechanism

● Theoretical constrain
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Recap of models
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Model testing part



Method - Datasets
Binned SNe Ia datasets:

● Pantheon binned SNe Ia sample 

● Master binned SNe Ia sample: 
SNe Ia from DESY5, Pantheon+, 
Pantheon and JLA 
without duplicates 
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Method - Datasets

● Same priors as those used to obtain the binned data samples
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Method - Datasets

● MCMC performed with Cobaya

● Backy [Giarè, Fazzari, in prep.]

code interfaced with Cobaya for testing late-time modified cosmological 
models using background observables

mostly useful for Dark Energy and Hubble tension 
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Results

●       constrained with higher precision from binned SNe Ia compared to the 
full SNe Ia dataset
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Results
●              and DDE perform better compared to the CPL'

● CPL' model is significantly disfavored with respect to 

● PL model emerges as the favored one 
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Method - Datasets

Background analysis:

● Pantheon and Master SNe Ia

● DESI DR2 calibrated with Planck constraint on 

● Cosmic Chronometer 
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Results

● Statistical uncertainties 
larger than those 
obtained from the 
binned SNe Ia data 
alone

● No       discrimination 
between phantom and 
quintessence regimes 
for the               and 
DDE models
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Dark Energy EoS
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1.         is a useful tool able to discriminate between quintessence or phantom 
DE simply looking at its increasing or decreasing behavior with the redshift
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2. Among the DE models, binned data prefer phantom dark energy scenario

3. PL and                are the most favoured parametrizations from the SNe Ia 
binned data 
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