
e. Low metallicity. Giacobbo & Mapelli (2018)

important sidequest before investiagtion : Can we explain the
observed population of DNS in Galactic field ?

Double Neutron Star (DNS) - GW190425 has a
total mass of 3.4 M☉, which is a bit massive
compared to the observed DNS mass range in our
Galactic disk. The unusual mass indicates that
GW190425 might have formed differently than the
observed Galactic DNS mergers and GW170817. A
few alternate formation pathways have been
proposed to explain this.

My role? To test these formation channels and
determine which is more likely to give birth to such
heavy DNSs, under a self consistent framework!

What are these alternate channels?What are these alternate channels?
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How do we tackle this?

We can broadly! 

c. Massive He star
Vigna Gómez et al. (2021)
c. Massive He star
Vigna Gómez et al. (2021)

d. Massive NS1
Qin et al. (2024)

By evolving ~6000 He star-NS binary models using 1D
detailed stellar evolution code

He star (ZAMS) mass: 2.5 – 10 M⨀
NS1 mass : 1.1 – 1.9 M⨀ 
Orbital period : 1.5 hrs – 100 days
Metallicity : Z = Z⨀, Z = 0.1 Z⨀, Z = 0.01 Z⨀

b. Standard Channel
T. Tauris et al. (2017)

No MT

Case BB 
RLO MT

NS1 ≤1.6M⨀

He star ≥8.8 M_⨀

 a. Fast Mergers
Abbot et al.(2019)

Case BB/BC 
RLO MT

And we have a winner!!!
Formation through the ‘Standard channel’
dominates at solar metallicity!
We rule out ‘Fast Mergers’ at solar metallicity.
Massive He star and Massive NS1 are rare in
the Universe, they contributes insignificantly.
Heavy DNS formation is weakly dependent on
metallicity
Formation of GW190425 like system is rare.
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