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Why study the 
BNSs?
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3 main ingredients …

Milky-Way model Neutron Star 
evolution

Stellar evolution

3



Milky Way model

EAGLE Schaye et al. 2015
IllustrisTNG Nelson et al. 2019
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STELLAR EVOLUTION
Interpolation of 

precomputed stellar tracks

BINARY PROCESSES
Analytical and 

semi-analytical models
Spera and Mapelli 2017, Spera et al.
2015, Spera et al. 2019, Iorio et al. 2022

https://gitlab.com/sevncodes/sevn
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https://gitlab.com/sevncodes/sevn


Spin-up

Radio Selection 
EffectsSpin-down
PSRPOPPY

Lorimer et al. 2011
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▶ A. First NS

▶ B. Roche Lobe 
Overflow

▶ C. End of Roche 
Lobe Overflow

▶ D. Second 
Compact object
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Repeat 
with different parameters / prescriptions

BNSs
with SEVN

Milky-Way

Merger

Today
populate

evolution 
● Gravitational 

Waves
● NSs properties
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https://academic.oup.com/mnras/advance-article-abstract/doi/10.1093/mnras/stad2768/7273849


BNSs population Sgalletta et al 2023: 
      10.1093/mnras/stad2768
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https://academic.oup.com/mnras/advance-article-abstract/doi/10.1093/mnras/stad2768/7273849


Radio selection effects
Sgalletta et al 2023: 

      10.1093/mnras/stad2768
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https://academic.oup.com/mnras/advance-article-abstract/doi/10.1093/mnras/stad2768/7273849


Radio selection effects
Sgalletta et al 2023: 

      10.1093/mnras/stad2768
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https://academic.oup.com/mnras/advance-article-abstract/doi/10.1093/mnras/stad2768/7273849


Conclusions

Sgalletta et al 2023: 
      10.1093/mnras/stad2768

MERGER RATES

ORBITAL PROPERTIES

PULSAR POPULATION
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https://academic.oup.com/mnras/advance-article-abstract/doi/10.1093/mnras/stad2768/7273849


Future prospects
● New common envelope 

binding energies in SEVN

● Study and characterization 
of BNS systems with 
up-to-date prescriptions

SISSA Research Unit
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