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• Probability distribution from MCMC sampling

Hubble Tension
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Riess et al. (2022)
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ΛCDM - 6 parameter cosmology
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Credit: ESA/Planck Collaboration

Interactions between dark matter and dark energy

Planck Collaboration et al.  (2021) 

 

• Potential solution to tensions via DM-DE energy transfer



Interacting Dark Energy model can offer a solution

● Energy conservation equations:

with energy density transfer rate: (ξ < 0)
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Interacting Dark Energy model can offer a solution

Zhai et al. (2023) arXiv: 2303.08201 5



Can we achieve similar observational performance 
with more minimal phenomenological modification 
to the theory?
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Interacting Dark Energy model (IDE)

The Einstein Equations are:
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de Cesare and Wilson-Ewing (2022) arXiv: 2112.12701



Stability & Theoretical Insights

8de Cesare and Wilson-Ewing (2022) arXiv: 2112.12701



Methodology

• Datasets:
o Planck 2018 CMB temperature and 

polarization power spectrum with 
CMB lensing

o DESI 2024 BAO
o Pantheon+ (1550 SNIa)

• Tools:
o Modified CLASS for IDE dynamics
o Bayesian analysis with COBAYA 

• Flat priors:
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CMB constraints
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Theoretical CMB TT prediction
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CMB constraints

• Peaks are precisely measured
• CMB data show no evidence for DM-DE 

interaction
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DESI 2024 BAO constraints
• CMB data show no evidence for 

DM-DE interaction

• The preference for such 
interaction comes from DESI BAO 
measurements
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Sound horizon at drag epoch
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Conclusions
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Conclusions
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Thank you!



Perturbations
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