Appendix H

Perturbative Quantum Gravity

An open problem in quantum gravity is to compute particle scattering amplitudes from
the background-independent theory and recover the low energy physics.

Calculations should agree with low energy conventional field theory. Here we introduce
conventional scattering theory.

H.0.11 Renormalisability

In higher orders, when we allow bubbles and loops in the diagrams we infinities which
can be accounted for by any kind of physical argument.

H.1 Coupling of Scalar Matter and Gravity
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H.2 Expansion

Let A and B be matrices
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H.3 Graviton Propagator
The graviton propagator is obtained from the quadratic term in the field h;w
The Lagrangian, in this approximation, is
Ly= 4[ (0,h5,) + (0,h3)% = 20, 30, W" + 20,h,,. O B (H.6)
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We can make a gauge chooice by adding the term
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to the action.
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We derive the source equations
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in momentum space
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The propagator should have the form
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Implying

The propagator is then
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H.3.1 Lowest Order Vertex
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This leads to the equations of motion
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If
h(z) =e Veiq'$

then

W (p; —p,) = (27)*6* (¢ — p, + ;)

H.3.2 Harmonic Gauge

We choose the Harmonic gauge, where:

2a(a B2 (H.24)

is added to the action for arbitrary a. We calculate the graviton propagator, and the
Fadeev-Popov ghost term.
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AP Pi = 30,0 (07 —m3)]

Figure H.1: interaction.
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