Preprint Series in Particles and Cosmos Physics

n° IPARCOS- UCM-23-006

TDiff invariant field
theories for cosmology

by Antonio L. Maroto

January 2023
Plaza de las Ciencias, 128040 Madrid, Spain

www.ucm.es/iparcos/




Abstract

We study scalar field theories invariant under trans-
verse diffeomorphisms in cosmological contexts.

We show that in the geometric optics approximation,
the corresponding particles move along geodesics and
contribute with the same active mass (energy) to the
gravitational field as in Diff invariant theories.
However, for low-frequency modes, the contributions
to the energy-momentum tensor differ from that of Diff
invariant theories.

This opens up a wide range of possibilities for cosmo-
logical model building.

As an example, we show that the simplest TDiff invari-
ant scalar field theory with only kinetic term could drive
inflation and generate a red-tilted spectrum of density
fluctuations.

We also present a detailed analysis of cosmological per-
turbations and show that the breaking of full Diff invari-
ance generically induces new non-adiabatic pressure
perturbations.

A simple scalar field dark matter model based on a pure-
ly kinetic term that exhibits the same clustering proper-
ties as standard cold dark matter is also presented.




