Problem Set 3

Problem 1: Newtonian tides

In Newtonian gravity, show that the tidal acceleration between two
freely-falling bodies separated by the displacement vector ( is given

by
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is the tidal tensor field.

Compute the tidal tensor field in Cartesian coordinates at some po-
sition r = (0,0, z) above the North pole of the Earth.

Problem 2: The TT Gauge
Let 1,3 = hop(t — z/c) be a plane wave solution in the Lorenz gauge
in which 3
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Let {* = ¢*(t — z/c) be a vector field that genrates a gauge transfor-
mation that preserves the Lorenz gauge by virtue of the fact that

0g* =0.
Find the form of ¢* that brings us into the TT gauge via

0Ca _ 95 9u

i = Hap = 56 ~ e T

in which ki, = 0 (spatial), &j; = 0 (transverse), and #*h, = 0
(trace-free).



