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THE 3+1 EINSTEIN EQUATIONS

These notes rework the calculation of the 341 equations as presented in Kinematics and Dy-
namics of General Relatimity, bv J. W. York. Jr., which itself is contained in the volume Sources of
(sravitational Radiation. edited bv L. Smarr. Manv calculational details omitted from that source

hre included here.
(Note: A colleague of mine, who will remain anonvmous this week, has used these notes to

lemonstrate the power of his symbolic manipulation software and has found at least one error
pmongst the many “intermediate” results that are derived below. There is a $234 Argentinian
peso reward for the PSI student who first identifigy such an error and who submits a hand-written
pxplanation of the gaffe, along with the corrected expression, to the tutor.)

L) Foliations and Normals

As before, we consider a spacetime M with metric g,; which is sliced into a foliation {¥} defined
w the isosurfaces of a scalar field 7 (the time parameter). Then the spacelike hypersurfaces are,
ht least locally, deseribed by a closed one-form (dual vector field), ,:

. =V,.T. (1)

IN cftre=: wobepues since (), is the gradient of a scalar function. and V, is torsion-free, we have Pagezoae
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