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Dark sector in the late universe
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e Equivalent fluid and field theory descriptions of interacting dark
sector.

@ Potential observational signatures of interacting dark sector.




f(R,X) model — interacting scalar fields Not all the models show this equivalence
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Fluid description of the interacting dark sector Background evolution and constraints
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Evolution of first order perturbations : Fluid description

e Evolution of dark energy scalar field and dark matter fluid
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Evolution of observables

JPJ.etal-2021]
@ Three perturbed quantities related to:

O Structure formation: 9,,
© Weak gravitational lensing: ® + W
© Integrated Sachs Wolfe effect: & + U’

@ Evolve the first order perturbations in the range 0 < z < 1500

e Study the effect of DE-DM interaction on the evolution of
perturbed quantities at different length scales
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Key points

e Interacting dark sector can be obtained from a classical field
theory action.

o Field theory action can be obtained from f(R,X) via conformal
transformation.

@ Energy-momentum of individual components of dark sector is not
conserved.

@ There is a one to one mapping between field theory description
and fluid description of interacting dark sector for a unique
interaction term Q).

@ Analysis of background evolution alone is not sufficient to
constrain the interaction.

e Cosmological observations related to the LSS, Lensing and ISW
effect can potentially detect the signatures of dark matter - dark
energy 1nteraction.




