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Constraints on Macroscopic Gravity from Planck1
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We use the exact and covariant averaging framework of macroscopic gravity (MG) to study the relativistic corrections to
cosmology due to non-linear phenomena occurring at small scales. We present constraints on MG using the cosmic microwave
background (CMB) temperature anisotropy data from Planck, and other cosmological probes. For the MG model, the effects
of small-scale structure on the homogeneous and isotropic background and the evolution of large-scale structure can be
encapsulated by just one parameter (ΩA). We find that ΩA is close to consistent with zero and can be constrained to
−0.03 ≤ ΩA ≤ 0 (at the 95% CL). The strong correlation between ΩA and ΩΛ, σ8 and H0, leads to significant increase in
the error bars associated with those values.

1This material is based upon work supported in part by NASA and an award from the John Templeton Foundation. Part of
the calculations for this work have been performed on the Cosmology Computer Cluster funded by the Hoblitzelle Foundation.


