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BARIZ B AL E AL, 3R, BATERA UL ACHE B 5| T8 A 2, Ff CoCoNutA AR ML
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(The School of Physics and Astronomy, Beijing Normal University, Beijing 100875, China)

Abstract: Since the first successful detection of gravitational waves in 2015, gravitational
waves from stellar-mass compact binary mergers have been extensively observed. The next
novel gravitational wave source to be observed is likely to be supernova explosions. However,
our current quantitative understanding of the nature of gravitational waves from supernovae
remains insufficient. Analogous to the matched filtering method used in processing gravita-
tional wave data from compact binary mergers, this paper systematically investigates the fea-
sibility of constructing simplified gravitational waveform templates for supernova explosions.
Through quantitative comparative studies of numerous existing supernova explosion gravi-
tational wave simulations in the literature, we find that slow-rotating supernova explosion
gravitational waves exhibit stronger randomness compared to fast-rotating ones. Regarding
fast-rotating supernova explosion gravitational waves, the waveform matching of simulated
results obtained from different computational programs is not optimistic. Our analysis sug-
gests that the feasibility of constructing simplified gravitational wave theoretical templates
for fast-rotating supernova explosions is unlikely. The current numerical simulations in the

literature are still relatively less, insufficient to confirm this possibility.
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