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Motivations

I Dark Degeneracy [M. Kunz PRD 80 , 123001 (2009)]: Dark components in
the Universe are defined through

8πG T dark
µν = Gµν − 8πG T obs

µν

I Interacting models between dark energy and matter fields have
been proposed in order to amelliorate the Coincidence Problem.

I But, this interactions give rise to long range undetected new forces.
I Some screening mechanism have been proposed in order to evade fifth forces and

equivalence principle tests.[Khoury and Weltman PRD 69 , 044026 (2004)]

I In some interactions the continuity equation of baryonic matter is
preserved.
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Background Cosmology 2
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Supernovae Ia Fit

UNION 2 [R. Amanullah et al. (SCP), Astrophys. J. 716, 712 (2010).]
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Cosmological Perturbations

I Scalar perturbations on longitudinal gauge

ds2 = −(1 + 2Ψ)dt2 + a2(t)(1− 2Φ)δij dx i dx j

I Perturbed variables

ρ(~x , t) = ρ0(t)(1 + δ(~x , t))

φ(~x , t) = φ0(t) + δφ(~x , t)

uµ(~x , t) = uµ0 +
1
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Cosmological Perturbations 2
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Conclusions

I Interactions between dark energy and baryonic matter could be
an alternative to some of the dark matter in the Universe.

I Couplings to the trace of the energy momentum tensor are
suitable for this purpose:

I The interaction to the electromagnetic field and to relativistic matter become zero.
I The continuity equation of matter is preserved.

I The numerical analysis shows that these models are capable of
reproducing the observed background cosmology. Also, that
linear perturbations have an acceptable behavior.
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