
Tutorial 1

The 1PN expression for the GW energy flux in terms of the mass quadrupole
(Iij), mass octupole (Iijk) and current quadrupole moment (Jij) is written
within the MPM-PN approach as
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Here the PN counting refers to powers of 1/c – 1PN refers to corrections of
the order 1/c2, 2PN of the order 1/c4 etc.

P1. Starting with 1PN expression for mass quadrupole (Eq. 4.4a) and
leading order expressions for mass octupole and current quadrupole
moment (Eq. 4.4b and Eq 4.4f) compute expressions for their re-
spective derivatives listed in Appendix C of Reference [2] – ideally
a Mathematica code utilizing tensor package although the computa-
tions can also be done by hand albeit may become lengthy for higher
order derivatives. Note that the notation xhiji ⌘ xhixji or STFij(xixj)
indicates that the the quantity xixj is symmetric and trace free in
the two indices.

P2. Use the above to construct squares – (I(3)
ij

)2, (I(4
ijk
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vided as Eqs. (C4a), (C4b) and (C4d) of Appendix C of Reference
[2].

P3. Use these in the equation above to obtain 1PN expression for the flux
given as
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Here m = m1 + m2 (total mass) and ⌫ = µm where µ a the reduced
mass.
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