
Sixteenth Marcel Grossmann Meeting

Contribution ID: 69 Type: Talk in the parallel session

Quadratic curvature theories formulated as
Covariant Canonical Gauge theories of Gravity

Tuesday, 6 July 2021 08:10 (20 minutes)

The Covariant Canonical Gauge theory of Gravity is generalized by including at the Lagrangian level all pos-
sible quadratic curvature invariants. In this approach, the covariant Hamiltonian principle and the canonical
transformation framework are applied to derive a Palatini type gauge theory of gravity. The metric gµν, the
affine connection γλµν and their respective conjugate momenta, kµνσ and qαξβη
tensors, are the independent field components describing the gravity. The metric is the basic dynamical field,
and the connection is the gauge field. The torsion-free and metricity-compatible version of the space-time
Hamiltonian is built from all possible invariants of the qαξβη tensor components up to second order. These
correspond in the Lagrangian picture to Riemann tensor invariants of the same order. We show that the
quadratic tensor invariant is necessary for constructing the canonical momentum field from the gauge field
derivatives, and hence for transforming between Hamiltonian and Lagrangian pictures. Moreover, the theory
is extended by dropping metric compatibility and enforcing conformal invariance. This approach could be
used for the quantization of the quadratic curvature theories, as for example in the case of conformal gravity
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