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Testing General Relativity (GR)
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Waveform Calculation

Inspiral Merger Ringdown
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Peak Luminosity
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NR Simulations Compared to Current Models




Current Approach: Phenomenological Fits
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Gaussian Process Regression (GPR)

Prior (kernel: 1**2 * RBF(length_scale=1))

Posterior (kernel: 0.89**2 * RBF(length_scale=1.78))
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Aligned and Precessing BBH Models
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Results: Aligned System
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Smoothing the Parameter Space

{(Ausoulwnt)bo

2.25 2.25
° ® 0.0016 ¢
* o ® o ®
.00 2.00
2.00 L 0.0014 ®
° °
L X ] ] ® @ ®
| o . o
1.75 . 0.0012 1.75
1504 © ] E 1.50 ®
. ° ° 0.0010 g - °
] 2 a ®

1.25 1 S o . . 0.0008 % 1.25 7 o® @

.: ® ™ = ®

Y ] e ® o [ ]

! ¢ ] o ] b

LN L] ®
0.75 - 0.75 -
. s ® ° ° 0.0004 ° e * °
] ® 0y ] ® 0,0
| e L ® L] z 1= @ ®

050 o .’ > ° e | ® 0.0002 0509 o .3 ® ° ° <

| | | | | | | | ! | | | | | |

1 2 3 4 5 6 7 8 1 2 3 4 5 6 7

Mass Ratio Mass Ratio

Fitting to L pea¢

Fitting to log(L yeqx)



Results: Aligned System, Smoothed Parameter Space
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Results: Precessing System
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GW150914 Peak Luminosity Calculation
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Summary

e Order of magnitude increase of accuracy in peak luminosity model
o GPRvs current models
e Error of current models comparable to the statistical error of peak luminosity
of GW150914

Possible improvement in peak luminosity measurement of GW150914
Future Work:

o Create surrogate models for other “peak” values
o Runon all GWTC-1 catalog events
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Summary

e Order of magnitude increase of accuracy in peak luminosity model
o GPRvs current models
e Error of current models comparable to the statistical error of peak luminosity
of GW150914

Possible improvement in peak luminosity measurement of GW150914
Future Work:

o Create surrogate models for other “peak” values
o Run GPR model on all GWTC-1 catalog events




