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BRST Charge in Einstein Gravity with a Scalar Field
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Because gravity is described by a diffemorphism invariant gauge theory, the Becchi-Route-Stora-
Tyutin (BRST) formalism is employed to quantize gravity. In the classical theory of gravity, the
BRST formalism is useful for finding the relations between the correlations of the perturbations.
In this work, we use the BRST approach to investigate the structure of the dynamical equations
of a flat Friedmann-Lemaitre-Robertson-Walker (FLRW) background spacetime in Einsein gravity
with a scalar field. Given the gauge conditions for the lapse function, we construct the extended
Lagrangian and the extended Hamiltonian by introducing Faddeev-Popov ghost fields. Then, we
calculate the BRST charge and obtain the BRST transformation rules for the conjugate variables.
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