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   Animazione video di GW170817/GRB 170817/AT2017gfo
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http://www.youtube.com/watch?v=e7LcmWiclOs


Multi-messenger Observations of 
a Binary Neutron Star Merger

B. P. Abbott et al 2017 ApJL 848 L12

La Nascita dell’astronomia multimessaggera!

GW170817/GRB170817/AT2017gfo (NGC4993)



This animation is based on a series of spectra of the kilonova in NGC 4993 

observed by the X-shooter instrument on ESO's Very Large Telescope in Chile. 

They cover a period of 12 days after the initial explosion on 17 August 2017. The 

kilonova is very blue initially but then brightens in the red and fades.
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http://www.youtube.com/watch?v=EuAwNRtW26E


Localizzazioni di sorgenti di onde 
gravitazionali

1. Come mapparle? 3. Come interagire con i database?2. Come effettuare confronti?



Studi sulle popolazioni e conseguenze astrofisiche
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Virtual Observatory: software e librerie standard (HEALPix, MOC maps… )
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IVOA and VO



Esercitazioni con il software Aladin, Topcat and Jupyter notebook in python
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Possibilità di tirocini e periodi di 
studio  presso il VO dell’Osservatorio 
Astronomico di Strasburgo.
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Tesi triennale: plugin per Aladin Desktop
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Tesi presentata a Astronomical Data Analysis 
Software and Systems 



Tesi magistrale: cosmologia con le onde gravitazionali
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https://virgo.pg.infn.it/gladenet/catalogs/
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Spatial and Temporal MOC: ST-MOC

At a given Time range we obtain the corresponding Spatial coverage.



18GW credible regions in Space and in Time

In  PlaneID   a credible region is selected.

In  Time    the merger time is added. 

To search for any electromegnetic

emissions before or after the compact binary 

coalescence, the time values can be

modified accordingly producing a new 

ST–MOC.

Generation of a ST–MOC from a 
gravitational-wave sky localization

using Aladin Desktop (beta version).



https://virgo.pg.infn.it/maps/
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A practical example: an ideal observation 
campaign

 Multi-messenger team:
1.  Haleakala  Observatories  in  

Hawaii,  USA 
2.  Paranal Observatory in Chile 
3. Siding Spring Observatory (SSO) in 

Australia

 With astroplan we define three Observer  
classes.  Observer is an astroplan  
container class for information about an  
observer’s site

 Observation of  GW190425.  The signal  has  been  observed  on 2019 April 25, 08:18:05 UTC,  during  the  third  observing    
run  (O3)  of  the  LIGO–Virgo  network.   The network consists of two Advanced LIGO interferometers in Hanford,  
Washing-ton,  USA  (LHO)  and  Livingston,  Louisiana,  USA  (LLO)  and  the  Advanced Virgo  interferometer  in  Cascina,   
Italy.   At  the  time  of  GW190425,  LHO  was temporarily offline with only LLO and Virgo taking data.  
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ST-MOC application: 
EM-followUP

Schematic 
kilonova 
light-curve

Electromagnetic 
follow-up 
campaign

Associated 
coverage in 
each time 
range 



 Einstein Telescope Observatory
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Italia candidata ad ospitare ET

Tesi sull’astrofisica multimessaggera con 
ET e sulla gestione del sistema di invio di 
allerte.


