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The need for Proca surrogate models

NR is 
very costly

We need
surrogates



  

Two possible approaches for a surrogate
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Many possible approaches for a surrogate

Two-Stage Monolithic

1. Singular Value 
Decomposition (SVD)

2. Empirical Interpolant
Representation (EIR)

3. Deep Convolutional 
Autoencoder (DCA)

+

Cubic Spline
Translator

Fully Connected 
Neural Network

+

Cubic Splines 
for t0, A



  

Pre-processing: Aligning and scaling the data



  

Model 1: Singular Value Decomposition



  

Model 2: Empirical Interpolant Representation



  

Model 2: Empirical Interpolant Representation



  

Model 3: Deep Convolutional Autoencoder



  

Model 3: The Latent Space



  

Model 4: Fully Connected Neural Network



  

Model performances on the test set



  

Injections in zero noise



  

Injections in zero noise



  

Parameter estimation on GW190521



  

Parameter estimation on GW190521



  

Discussion

● We have constructed several surrogate models that generate 
waveforms of head-on collisions of equal-mass Proca stars.

● All four models have proven to be accurate, but the model 
based on singular value decomposition is the most precise.

● We have tested the SVD surrogate model within the task of 
Bayesian parameter inference through the recovery of 
numerical relativity injections in zero noise, obtaining excellent 
results.

● We have performed parameter estimation on GW190521 
data, finding strong agreement with the results obtained 
directly using numerical relativity templates.
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Thank you for
your attention!
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