Problem Sets

1. Canonical Formalism

1. Find the energy momentum tensor of Maxwell Electrodynamics
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Derive the expressions of the Hamiltonian and the linear momentum and show that

they do commute in canonical quantization.

2. Find the energy momentum tensor of General Relativity without cosmological con-
stant. Derive the expressions of the Hamiltonian and the linear momentum upon

quantization on the ADM formalism and show that they do commute.

2. Covariant Formalism

1. Derive the expression of Feynmann propagator in General Relativity in a Minkowski

background by linearizing the Einstein action in the harmonic gauge
"D yyiap =0, " Dy = 0.
2. Derive the equation of motion of Stelle’s quadratic gravity theory
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3. Show that any vacuum solution of Einstein equations is a vacuum solution of the
equation of Stelle’s quadratic gravity
4. Derive the expression of Feynman propagator in Stelle’s quadratic gravity in a

Minkowski background by linearizing the Stelle action in the harmonic gauge.
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