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Perturbations in vacuum - general setup

Consider Rµν [g] = 0

Let gµν = ḡµν +δgµν , with being ḡµν an exact solution

Now in Einstein equations δRµν [δg] = 0 expand δgµν = ∑i ε ih(i)µν itself and
get the hierarchy of perturbative Einstein equations (expression for δRµν

contains all powers of δgµν ):

∆Lh(i)µν = S(i)µν

Thus, we trade nonlinearities of Einstein equations for an infinite system of
linear inhomogeneous equations (the sources S(i)µν are constructed from

metric perturbations h(j)µν , with j < i). To solve it one needs:
1 a general solution of a principal (homogeneous) part
2 a particular solution of inhomogeneous part
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