
MMA-ESCAPE activities:
 update

   B. Patricelli1,2,3 

on behalf of the MMA-ESCAPE team:
E. Cuoco, A. Iess, F. Morawski, B. Patricelli, P. Chanial, S. Vallero

ESCAPE - FG3 telecon, February 12, 2021

1European Gravitational Observatory
2INFN - Pisa

3INAF- Osservatorio Astronomico di Roma

1



Real time multi-messenger analysis 
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The project 

For real time analysis of gravitational wave (GW) data we have Wavefier: a prototype for a 
real time pipeline for the detection of transient signals and their automatic classification 
(E. Cuoco et al., https://repository.asterics2020.eu/content/wavefier)

Idea: extension of Wavefier to other messengers (e.g., photons)

First step (ongoing): create a “realistic” synthetic database of GW and electromagnetic 
(EM) coincident signals from transient astrophysical sources, to be used to test the pipeline

● Astrophysical sources: Compact Binary Coalescence (CBC) events
● GW signals: inspiral and merger phase
● EM signals: short Gamma-ray Bursts

3

https://repository.asterics2020.eu/content/wavefier


Astrophysical sources

We developed a pipeline that simulates a realistic population of CBC merging systems; the 
output is a csv table with all the relevant parameters of the systems
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GW data

We developed a pipeline that simulates the GW strain associated with CBC mergers, 
based on the sensitivity of 2nd generation interferometers (LIGO, Virgo, KAGRA); the 
output is a HDF5 file.

5



EM data 

We are considering two different scenarios:

1. EM follow-up of GWs:

2. Independent EM observations

(see, e.g., Fermi-GBM observation of GRB 170817A)
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EM data - scenario 1

We developed a pipeline to model the gamma ray emission associated with CBC mergers and 
simulate the high-level EM data collected by the Cherenkov Telescope Array (CTA); the outputs 
are fits file containing the list of events for each CTA observation. 

Example: 

RA=107.71°, Dec=-15.12°

dL=438 Mpc

CTA South

Time delay: 160 s

Observing time: 60 s
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EM data - scenario 2

We are currently extending the simulations to the Fermi satellite, in collaboration with  
Massimiliano Razzano and Nunziato Sorrentino (University of Pisa).

● large Field of View (Fermi-GBM: 9 sr) 

● high duty cycle (Fermi-GBM: 50 %)

⇒ Continuous monitoring of the entire sky 
(unocculted by the Earth)

● Simulation of continuous sets of data, to be 
analysed jointly with GW data
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