Accurate parameter inference of binary neutron stars in one second
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We condition the network on a chirp mass estimate. This
allows us to localize the posterior with event specific priors
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Binary neutron stars sweep the frequency range in a
simple way. We can take advantage of this to compress
the data by 100x. First, we use the mass estimate to
heterodyne [2] the data. Second, we downsample [3] the
data using coarse resolution at high frequencies.
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To ensure consistency with
traditional Bayesian inference, we
importance sample [4] the results.
With JAX and a GPU this is done in
250ms [3].
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Efficiency: 78.9%

Inference time: 1 s

e DINGO-BNS (full signal)
Efficiency: 10.8%

\ Inference time: 1 s

e LVK result [1]
Efficiency: 0.1%
Inference time: 0.5-2 h (SOTA)
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We can do inference before the merger and obtain the sky
map, SNR and evidence.
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Comparing to Bayestar, [5] we achieve smaller sky localization
before the merger. Most importantly, DINGO-BNS is fully
Bayesian. Note it does not take into account non-Gaussian noise.

T = —45 min
SNR = 82

T = —30 min
SINIE = 2h

T = —15 min
SNR = 664

We demonstrate DINGO-BNS on XG setups showing one
can constrain the sky map up to 45 min before merger.
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