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Equation (69) incorrectly used the canonical momentum πij derived from the gauge-fixed action in Feynman
gauge, rather than the canonical momentum derived from the ADM action. To linear order about flat spacetime, the
latter is given by

πijADM ¼ _hij − ∂ih0j − ∂jh0i − _hkkδij þ 2∂kh0kδij: ð1Þ

The corrected equation (69) should then read
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r2d2Ωr̂jð _hij þ ∂ih0j − ∂jh0i − _hkkδijÞ; ð2Þ

where we have used the identity
H
r2d2Ωr̂jð∂kh0kδijÞ ¼

H
r2d2Ωr̂jð∂ih0jÞ. The commutation relation (70) and the

remainder of the paper are unaffected by this change.
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