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Coupled Dark Energy
• We study a class of CDM model extensions: the Coupled Quintessence model  

• Dark energy takes on the form of a scalar field  

• Mediates interactions between dark matter particles — these particles feel a ‘fifth force’
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• In coupled dark energy models, we start by modifying the energy-momentum tensor: 

where β quantifies the coupling strength between the dark matter (DM) particles



• Here we propose a form of parametrisation for β, where it can vary with redshift: 

where       is the amplitude of coupling in each bin,  is the smoothing factor and  is the value of the bin edgesi zi
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• In coupled dark energy models, we start by modifying the energy-momentum tensor: 

where β quantifies the coupling strength between the dark matter (DM) particles

• We use an array of high redshift (CMB) and low redshift (BAO, SNe1a, cosmic chronometers, RSD, SH0ES) 
data, as well as Weak Lensing and Galaxy Clustering to constrain our model
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• There can be considerable variation in coupling strength at different epochs: looser constraints at low redshifts

• GC and 3x2pt: constraining power comparable with CMB!

• In a tomographic CDE framework, tension in  (between 3x2pt and CMB) reduces from ~  to ~  S8 2.8σ 1.3σ



Thank you!


