Post-Newtonian A term
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Iterative solution of field egn
h? =% G™ hy”

n=1
Field equation holds at every n ... only terms
with m < n will act as sources at order Gn!

Consider solution in exterior, where Ta8 = (Q:

hP =0

Gives us the linearized theory solution we
worked out a few weeks ago.
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Example result

On an earlier pset, we derived the flux of
energy carried by GWs from a circular binary:
32G* M p=mimz/M , M =mi+ms

5 RP R = separation of masses

F =

Rewrite in terms of an observable:

Q:\/C;—]\g r=(GMM)Y3, v=pu/M

Leading order form we derived becomes
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Example result

Examine how this changes when we iterate in
the post-Newtonian expansion:
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Example result

Examine how this changes when we iterate in
the post-Newtonian expansion:
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New physics

Each body’s spin enters dynamics ... consistent
with idea that all forms of energy gravitate.




Dynamics directly imprint GWs

Post-Newtonian descriptions directly “flavor”
models are used to measure GWs today.
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: —_ Example 1:
Two non-spinning
black holes.
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Dynamics directly imprint GWs

Post-Newtonian descriptions directly “flavor”
models are used to measure GWs today.
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Example 2:
1 Two rapidly spinning
' ‘ black holes.




