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Motivation

● Verify beyond-GR theories
○ GR break down at some length scale
○ look for beyond-GR theories

● GW amplitude birefringence
○ suggested by some beyond-GR theories (e.g. Chern–Simons gravity)



Background

● Gravitational waves
○ 2 polarization (e.g. left and right-handed)
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GW Amplitude birefringence

● Property of space-time
○ enhance one polarization
○ suppress another

https://docs.google.com/file/d/1-KfOL1ycJfboy0MdVpoW6mmZXms1ZRWD/preview


Objective

● Constraining GW amplitude birefringence
○ how large this effect could be?



Parameter Estimation with Bilby

1. randomly pick a set of parameter (e.g. masses, spin, RA, dec, )

2. simulate a waveform based on a waveform model

3. calculate likelihood by comparing the simulated waveform with the interferometer data

4. calculate posterior probability with Bayesian Inference

5. pick another set of parameter which is slightly different from the original

6. do step 2-5 again and again



Method

● Modify the waveform

● Assumption
○ GW are generated as GR predicts

● Constrain 𝜅



What is new?

● More accurate modification on the waveform
● More data (GWTC-3)



Preliminary Result




