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1he structure

. Importance of accuracy: The global picture

e

(58







I'he global picture

Parameter estimation
what is important?




The importance of accuracy

Inaccurate Waveforms — Biases in Parameters
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Goal: Identify parameters @ that best match the waveform

Monte Carlo




Parameter Estimation

o |dentified “best” location in parameter space
» Now sample @ ~ p(@|d) and explore posterior!

. Make statements on @ given observed data d

logic (@) = —20.2987467+3 8533352

Trace plots
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INfrastructure

 FastEMRIWaveforms — GPU accelerated waveforms — Fast Katz, et al 2021)

- Circular Schwarzschild Waveform Models with OPA + (full) 1PA. (Pound, et al 2019)




1PA vs 1PA wavetorm

Inject waveform 1PA, Recover with 1PA

Quite loud: SNR ~ 62,
Strong field: ¥ — rigeg ~ 0.3M

Parameters: M = 10°M, u = 10M,, r, = 10.605M

Unbiased. As expected.




OPA vs 1PA wavetorm

. _ - o — 1PAvs 1PA
Inject wavetorm 1PA, Recover with OPA  EEENN —— OPA vs 1PA

Quite loud: SNR ~ 62,

Strong field: ¥ — rigag ~ 0.3M

Parameters: M = 10°M, u = 10M,, r, = 10.605M

L argest bias ~ 4o from truth




leeny-tiny perturpations to parameters
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Can we do better with PN?
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Decrease mass-ratio?

Parameters: M = 10°M, u = 2M_,, r, = 8.32M, SNR ~ 21

Two year long inspiral
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-inal thoughts + musiNgs

logi10(M) = 5.9999948*+3-93938914

Neglecting post-adiabatic =— Biases!

* |[mpact on tests of GR + astrophysics”

 Work only possible through Self-force community + FEW
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(Credit: Nils Fischer) .
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Why?

|
B Posterior i
-- True value i

0 (hPAByue) OB ue) ) = 0.203
A¢ = max |t — pOFA | ~ 3 rads

indblom = (h“ 0 0BA) L LIEA) h(ODA)) ~ 3900
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A = max | g — pPD | % 3. 107 rads

Lindblom = (h“ AL lOPALLLIEA) . h(OPA)) ~ 0.17




