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Multi-messenger NS mergers: 
using GWs and photon light-curves 

to understand their properties



Binary Neutron Stars: Multimessenger events.
Input from NS physics: EoS
EM Waves+GW: Kilonova properties and Modeling
Conclusions
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Outline
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Outline

courtesy of B. Metzger



BNS: Multimessenger events
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•Theoretically we expect multimessengers: 
GW+EM+neutrinos+X

•One previous event associated to GW170817: EM band
•Other KN (involving NS): no EM counterpart  e.g.
190814, GW200105, GW200115
and many other.

GW170817+AT2017gfo+GRB2017A
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Historical event: GW170817



Impact of EoS on simulated spectra

• We use: 
• a) a set of nuclear EoS:DD2, SFHo, LS220 and NR simulations Radice et 

al 2018 and Nedora et al 2021
• b) spectra generated with POSSIS (Bulla 2019)

Pérez-García et al, arXiv:2204.00022 [astro-ph.CO]
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KN emission from radioactive decay of  ejecta

0,1l =

Compstar Coimbra 7



Orientation of KN: from polar to equatorial
observer
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:

Pérez-García et al, arXiv:2204.00022 
[astro-ph.CO]



Tidal polarizability and KN ejecta
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Disk mass seems correlated to 
tidal polarizability.
GW170817 constrained it to less
than about 720-800, Abbott et al 
2017,2019.

Pérez-García et al, arXiv:2204.00022 [astro-ph.CO]



Optical observations: MAAT @GTC
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•Will display capabilities for observation 
IR-O-UV  of next KN and possibly check 
complementary 
information regarding GW+EM.

Additional interest for H0 determination

•White paper: F Prada et al, 
arXiv:2007.01603 [astro-ph.IM]

Expected operation in mid 2024.

http://maat.iaa.es

https://arxiv.org/abs/2007.01603


Binary Neutron Star detection in GW+EM will bring 
additional constraints on the nuclear EoS.

We have simulated spectra and synthetic light curves 
with  state of the art code POSSIS using Monte Carlo 
radiative transport with input from NR codes using a set of 
3 EoS.

Dynamical and disk masses being stripped off the binary 
are responsible for luminosity curves .

Orientation effects may bias the peak quantities if not 
properly accounted for.

Compactness for q⁓1 events shows correlation to peak 
luminosities and signals limit radius for the NS provided 
individual mass is known.
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Conclusions



Thank you.
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