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-Different representations of the same theory:

Jordan frame: fields and curvature couple directly, but matter only 
involves the metric.

Einstein frame: the gravitational Lagrangian has the Einstein-Hilbert 
form  but the matter sector is affected by fields, which mediates an 
additional force.
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-Anisotropic Scalar Field Dark Energy with a Disformally 
Coupled Yang-Mills Field (Gómez et. al. arXiv:2103.11826 
[gr-qc]):
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-Energy momentum tensor:

-Cold dark matter sector:
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-Source term:

-Continuity equations:

-Proca theory with a potential:



Background Cosmology:

-FRW Metric: 

-Temporal ansatz:

-Field equations:  

-Effective equation of state:   



-Continuity equations:

  with 

 Interacting term:



Dynamical system analysis:

-Autonomous system:



Conformal case:

-Model 1:

 -Model 2:



Disformal case:

-Model:



Cosmological background evolution:



Conclusions and perspectives:

-We have proposed a novel coupling between vector fields and CDM  at the 
level of the action through a general disformal transformation.

-Several critical points arise in comparison to the uncoupled case, leading to 
interesting cosmological solutions: stable attractor solutions, scaling solutions.

-The effects of the disformal coupling can affect both the early and late-time 
universe, leaving some imprints that can be contrasted with observational data 
at different redshifts. 

-Study disformal coupling for spatial vector fields: Muti-fields, non-Abelian 
vector fields.

-Involve the field strength in the disformal transformation or its dual in order to 
make the structure of the group explicit.

-Constrain the background dynamics,  matter density perturbations:  spherical 
collapse, number countst, the growth rate and the redshift-space distortion.
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