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Introduction

▸ This work we study the interaction between dark matter
and dark energy.

▸ The interaction between dark energy and dark matter can
arise from the modified theories of gravity through frame
transformations.

▸ The general frame transformation is disformal
transformation1,

ḡµν = C(φ,X)gµν +D(φ,X)φ,µ φ,ν (1)

1J. D. Bekenstein, 10.1103/PhysRevD.48.3641, arXiv:gr-qc/9211017
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Disformal coupling

▸ To study the coupling between dark energy and dark
matter, we write the action as

S = ∫ d4x[
√
−g( R

16πG
+ P (φ,X)) +

√
−ḡL̄(ḡµν , ψ)] (2)

▸ We obtain the EoM for scalar field φ as

φ,α;α − V,φ = Q, (3)
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−ḡL̄(ḡµν , ψ)] (2)

▸ We obtain the EoM for scalar field φ as

φ,α;α − V,φ = Q, (3)



Disformal coupling

▸ To study the coupling between dark energy and dark
matter, we write the action as

S = ∫ d4x[
√
−g( R

16πG
+ P (φ,X)) +

√
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Cosmological Dynamical Analysis

▸ To understand the evolution of the background universe we
now calculate fixed points using dynamical systems.

▸ We have found new fixed points dubed “disformal fixed
points”.
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▸ Nevertheless, the disformal fixed points exist when
disformal coefficient depend on kinetic terms of the scalar
field.

▸ The disformal fixed points can be stable at late time of the
universe
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