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l Single L, Eccentric merger

Close Encounters in brief

Samsing J. (2022)

BinaryT
» High eccentricity (e ~ 1): 5
— GW emission: Repeated Bursts at each periastron
= v ~ 0.7¢ - strong field regime / GR Tests
= f-modes excitation in Neutron Stars - Equation Of State constraints Waveform Example with EFB-T model (Loutrel N. (2020))

— Dynamical formation channel — Astrophysics

—> Possible e.m. counterparts — Multimessenger Astronomy
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e L.ow SNR with current sensitivities

o Burst-like signal with small frequency evolution
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Normalizing Flows
Papamakarios G. (2019)

> Key idea: parametrize an analytical function f: RY - RN to map A

> f

GW parameters into a simpler distribution

(s)
0 5y u~mn(u) = N(0,I)

must;
e be invertible and differentiable

e depend on parameters ¢ « NN output
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HYPERION: Model Overview De Santi et al, Phys. Rev. D 109, 102004 (2024)

> HYPer fast close EncounteR Inference from Obsetvations with Normalizing flows

Strain > Developed in Python + PyTorch
/ (3, 2048)

> Input: Strain Timeseries

Embedding
Network —
etwor > Output: HCE — {M, q, eo,po, dL, 6tp, Qa, 6}
\ Normahzmg ey » Core modules:
training Flow

- Embedding IN[Sav/e)d e CNN, extracts features

linference P Normalizing FIOW: coupling layers,
reconstructs posterior distribution

e ~ 180 M parameters

Ock




HYPERION Performances » Comparison with standard PE tools e.g. Bilby: ( Ashton G. etal (2018) ) :
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HYPERION Performances

1. Obtain posterior for 1024 events | N=1024, p-value=0.5168

—— M_tot (0.767)
from the test dataset — qT0.429)

= e0 (0.335)

= p_0(0.343)

= distance (0.493)
—— time_shift (0.345)

2. For each parameter compute the ©1 — s
= dec (0.139)

percentile score of the true value in
the marginalized posterior

3. Take the cumulative distributions

Fraction of events in C.I.

4., Kolmogorov-Smirnov Test (95%)

' Cumulative distributions lie
» Promising approach on simulations 7 on the diagonal




Conclusion & Future prospects

» Normalizing Flows for Close Encounters :

 CEs are interesting but challenging sources

o Likelihood — free approach

e ~ 10% times faster than traditional methods — low latency — e.m. follow-up
e To our knowledge, first application to CE

o Method papet: De Santi et al., Phys. Rev. D 109, 102004 (2024)

> Future work :

o Test detection capabilities on real data

 Perform systematic searches over O3
rention!

/
gse come and chat

for the at



