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How can we quantify the bias?

Fisher matrix approach
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Errors in
parameter estimation

Set of parameters: {6}
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Errors in
parameter estimation

Set of parameters: {6}
Fisher matrix: e 8h, 8h.
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Errors in
parameter estimation
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Systematic errors

Consider two templates: hGr, hap
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Systematic errors

Consider two templates: hGr, hap

AGWYE = (1) (9jhap | har — har) |
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M = max (harlicr) :
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Systematic errors
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The ringdown
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Quasi-Normal Modes

Schrodinger-like equation:
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The ringdown waveform
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The ringdown waveform

h o Z Apmn €xXp (—t/Tomn) €08 (27 fomn + Pomn)

mn

“True” GR waveform has ideally
infinite number of modes

In practice we include 13
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The ringdown waveform

h o Z Apmn €xXp (—t/Tomn) €08 (27 fomn + Pomn)

mn

“True” GR waveform has ideally

infinite number of modes  Compute the bias for
approximate templates with
In practice we include 13 N<13 modes

 Order modes by SNR
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The minimum
number of modes

’A(Sys)ei < Ay 1— M < D/(2p?)
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Conclusions

Studied the hierarchy of modes for different events

Applied CV and mismatch criteria to the ringdown

Studied the minimum number of modes across parameter space

Nottingham University, 10/04/2025

21



Thank you for
your attention!
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How does the bias
change if we add
modes?
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