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(*) Wavelorm approximants
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Approximants of approximants
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Wavetorm systematics
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How to deal with wf systematics: Mezzasoma+25, Pompili+24, Hoy+24, Khan+24, ...
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Wavelorm systematics USPHN

- Calibrated to NR for spin-aligned
Effective-one-body
Spins evolved numerically
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How to deal with wf systematics: Mezzasoma+25, Pompili+24, Hoy+24, Khan+24, ...
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PE with NR?
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Potentially inaccurate
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oBl comes n...

Bayesian inference Simulation-based inference
. . Prior Simulated Inference Posterior
Parameter Simulation Observation data network estimate
. A1 P\
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p(0]x,) ~— — ? Train on simulated data,
Inference 0 ~ p(0) x ~ p(x|0) then evaluate at x,,. q4(0]x,)
Deistler+25

Applications: Dax+21, Dax+23, Wildberger+23, Chatterjee&Wen23, Gupte+24, De Santi+24, Pacilio+24, Dax+25, Anselmo+25....
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oBl comes n...

Training

NPE

= f \ q(0]x) = qy(w; ()| det d;
— by

Inference

q(0]x) ~ p(0]x)

Prio
P
Simulator
p(x|0)
r(f]z) —s MCMC —> \
NR
p(0 Posterior distribution

Inference LNPE — _QNP(H) _pr(xle) log Q(H ‘ x)

I J |

Training
B O rior
— p(6)

Sin(lulhagt)or_ T > ’
plz
e 8 OO 8 @f\

OO

Lig HQ&WQ ﬂ925 Training Inference

BiCoQ Conference/\/\/\NW

——M. Boschini



Detector PSD
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~.and challenges

. Simulations are already done

« “Only” ~4k simulations to train the
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. Sample extrinsic parameters for free
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Waveforms database

- 3776 IMR simulations from SXS catalog
Scheel+25, Boyle+19

 Quasi-circular BBH with 1250M-long
inspiral

- Prepocessing & standardization

- Frame rotation & spin evolution
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Waveforms database
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Frame rotation to account for spin definition
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[Ntrinsic prior

« Ny, My ~ U[l(), 80] M@ — antOt
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[Ntrinsic prior

« Ny, My ~ U[l(), 80] M@ — antot
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[Ntrinsic prior

« Ny, My ~ U[l(), 80] M@ — antot
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Not inference (yet)!

The Beauty...
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_and the Beast

Embedding network Normalizing flow
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Preliminary results - 3.
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Preliminary results - /.
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GW1o0914
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GW1o0914
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oummary

- Waveform systematics can impact PE (and science) Y Aasal A
i ’ n “"‘ : __________
» SBI with NR simulations b T e
8 1 v A
- Easy to span extrinsic parameters space =T kT
- The net requires fine-tuning of hyperparameters L
"y é" [“@8@ o0 om0 &
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- Real signal requires more detailed preprocessing - r

. Alternative to standard technique, can help leveraging or
understanding systematics
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NR coverage

Combined NR Coverage - 7D Posterior
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