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Dominant quadrupolar mode, but also higher multipoles
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Complete description
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Fundamental mode (1,m) = (2,2)

For this test (I, m) = (2,1) and (I,m) = (3,3) modes used
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Example of posteriors

Measure €21 and €33 together with the other parameters

A ~ Mismatch B
0.000 0.003 0.013 0.030 0.054 0.086 0.126




Injections study

How well can we recover deviations if

Simulations with parameters like
GW190814 and GW190412
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How well can we recover deviations if

Simulations with parameters like
GW190814 and GW190412

Simulate gravitational wave signal
from different binaries

e Total mass m; +ma: 65,120 M,
® q=—m /m2 . 3959799
e SNR=25
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Mismatch = 'how different' a waveform is
with respect to GR case

Choose ¢ and cm values to give
mismatch of 3%, 5%, 8% and 12%
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Injections study - parameter recovery
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Injection study - model selection
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% NonGR __ prob(nonGR|data)
Recovery both with GR and non-GR model: GR ~ prob(GR|data)
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% NonGR __ prob(nonGR|data)
Recovery both with GR and non-GR model: GR ~ prob(GR|data)

compare Bayes factors

C33, 1\[ = 120 ]\[;, C215 1\[ = 65 ]\[,

Percent Mismatch Percent Mismatch

non-GR model preferred v




Real events results-GW190412

Posterior shape <—> correlation with iota




Real events results-GW190814




Conclusions

e New method to test GR with Higher Order Modes
e Strong correlation with some binary parameters, like inclination
e Injections study showed that if GR violation, our model would
o 1) recover deviation value quite well
o 1ii) have higher Bayes Factor than GR model
e Apply to real events (GW190412, GW190814): no GR violations found

e Hopefully more unequal-mass detection in the future
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