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Eexpl = 3× 1051 erg
MNS � 2 M⊙
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Black-hole formation: Two distinct scenarios
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Kuroda et al., Astrophysics. J., 924, 38 (2022)  

Zha et al., Phys. Rev. L., 125, 051102 ( 2020)

GRAVITATIONAL WAVES
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MODE ANALYSIS

Torres-Forne et al. (2019), Mon. Not. Roy. Astron. Soc. 

Torres-Forne et al. (2018), Mon. Not. Roy. Astron. Soc.
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[ZX, Wu, Largani, et al., PRD 112, 063024 (2025)]



[ZX, Wu, Largani, et al., PRD 112, 063024 (2025)]

Two scenarios for FFC: 
• Fluxes in electron flavor reduced by a factor of 3 

-  decreases by ~0.01 
- enhance the produced abundance for  within one order of magnitude 

• Assuming flavor equilibration between electron and heavy-lepton flavors 
- enhancement on neutrino mean energy & change the equilibrium  

-  increases by ~0.01 
- reduce the produced abundance

Ye
Z ≳ 55

Ye
Ye



BEYOND A MAXWELL CONSTRUCTION PHASE TRANSITION
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Table 1: Excluded volume parametrisation.

v (fm) ncut (fm
→3) ωaonset (fm

→3) ωbend (fm→3)
2 0.149d 0.268 0.412

a onset density for the phase transition at T = 1 MeV and Yp = 0.3
b end density for phase transition at T = 1 MeV and Yp = 0.3

S. Typel (2016) European Physical Journal A 52, p. 16


Typel & Blaschke (2018) Universe 4, id. 32
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