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has it’s uses..

2nd order

 Parameter space

e.g. fill in large-r, low e fluxes [C. Munna] / fevgzgzcgif’gﬁsiy

- PN/PM/EOB

) : : : : FULL 5pn (6pn?)
porting information back and forth [A. Antonelli] J Bin et 4l 2019/20]
-cross validation

* ‘Tool’

testing aspects of numerical codes ...probably
e.g. reqularisation, debugging

 Hybrid codes?
e.qg. this talk

part numeric, part PN



What do we actually know at 1st order

-local 1st order field only
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What do we actually know at 1st order

-local 1st order field only

2nd order EFEs
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need solutions everywhere
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2nd order scalar SF

Flat spacetime

Toy field equations o
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2nd order scalar SF

Toy field equations-modes
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Toy field equations-modes

Oy, = — 4moy, p =) e MUYl (17,6, p)
Im
pE = (P00, = SE LD, B

To do list:

 Construct gblil ‘everywhere’

Split domain- asymptotic matching

* Local 2nd order source- only needs local 1st order PN



Infinite mode coupling

Miller, Pound, Wardell arxiv:1608.06783 (MPW 2016)
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Each mode of the source involves
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NEITHER sum converges well near 1, so given a finite number of modes, how do you
compute Sl%n??



Infinite mode coupling

Figure 1 of MPW 2016
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Numerical solution: puncture method
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Figure 2 of MPW 2016

each [m mode:
2 ‘mode-coupling’ sums + numerical integral

- by far the most expensive
part of current 2nd order
codes




Numerical solution: PN method

Miller, Pound, Wardell arxiv:1608.06783 o
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Numerical solution: PN method
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Numerical solution

- PN method
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Numerical solution: PN method

| , , Infinite mode coupling:
! not a problem for PN
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Compute using high order 1SF

Use it as the source for the full 2nd order numerical code



Toy models

Local Sl%n in curved space -PN convergence?

Implement asymptotic matching — gbgn (flat + Schwarzschild)

GSF

Computing Sl%% for Teukolsky?
* radiation gauge PN solutions as a testing ground for HRG? [Spiers, Upton talks yesterday]

Lorenz gauge MST? [Durkan talk monday]
 Will PN be accurate enough to completely replace the source!

...Next Capra



Schwarzschild scalar source
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