
Methodology
❖ Changing magnetic flux: as the orbital separation 

between two compact objects decreases, the magnetic 
flux changes rapidly which leads to particle bunching 
→ emission of coherent curvature radiation. The FRB 
is emitted up to 2 hours before the GW. (Dokuchaev 
and Eroshenko 2017)

❖ Magnetic braking: during coalescence, the merger 
spins down. Material is captured by the magnetic 
field and thrown out away from the system, 
generating coherent radiation. The FRB is emitted 
around the same time as the GW. (Totani 2013)

❖ Magnetar collapse: two neutron stars collide to form 
a magnetar. This magnetar then collapses into a black 
hole and emits an FRB. The FRB emission timescale 
is dependent on the NS’s equation of state and can be 
15+ hours after the GW. (Zhang 2014)

Results Thus Far

Fast radio bursts (FRBs) have been one of the most 
exciting mysteries in modern astronomy since the 
discovery of the Lorimer burst in 2007. Their 
brightness, brevity and large dispersion measure 
suggest a possibly cataclysmic and extragalactic 
origin. Many proposed FRB progenitor theories 
involve mergers of compact objects, i.e. neutron stars 
and black holes. Compact object mergers produce 
gravitational waves (GWs) - minuscule ripples in 
space-time that are detectable by gravitational wave 
interferometers such as LIGO. By searching for FRB 
and GW signals that are coincident in time, sky 
direction and distance, we test the viability of compact 
object merger progenitor theories.

We conduct a sub-threshold search through all FRB/
GW data to date. Our search is unmodelled and utilises 
a wide asymmetrical time window (demonstrated in 
the diagram to the right) to account for all progenitor 
theories. FRB and GW data are fed into a function that 
excludes signals that are not coincident in time. 
Remaining candidates are then passed into another 
function that checks if the FRB coordinates lie in the 
90% credible region of the candidate GW event’s 
localisation. Surviving candidates are then further 
analysed to assess the viability of them being 
coincidences.

Our search for FRB/GW coincidences using public FRB data yielded a null 
result, with our most promising candidate eventually being vetoed due to the 
GW signal’s high probability of being a glitch*. Using our null result, we 
aimed to use signal injections and a Monte Carlo recovery method to set an 
upper limit on the strain of the gravitational wave, assuming it was associated 
with the candidate FRB. 

However, our project has recently changed course with the release of 
CHIME’s first FRB catalog on June 8th 2021. This catalog included 196 
FRBs that overlapped with the first half of LIGO’s O3a observing run in 
2019. 152 of these are (as of yet) non-repeaters. We found 3 FRBs coincident 
with actual GW events, and are currently in the process of analysing these 
coincidences. Our main caveat is that, due to the high frequency of CHIME 
FRB detections and the wide time window we are utilising, our sample of 
FRBs overlaps with ~75% of the time we are searching over. Thus, the 
probability of finding coincidences in time is very high. The next goal of our 
project is to produce a detection statistic that quantifies the significance of 
our coincidences. So far, a brief analysis of the distributions of our FRB and 
GW samples has revealed our findings are consistent with that of a random 
coincidence.

* Figures currently unavailable due to LSC privacy laws.
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