
Supernova explosions of massive blue-supergiant stars
triggered by the QCD phase transition
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SN1987Ae– capture supernovae

ApJ 821:38, 45 (2016)

MG,remnant < 1.65 M⊙
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Hot and dense phases of matter ?
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Working hypothesis:
“Quark matter exists in 
massive neutron stars.”
“1st – order phase transition”
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GW170817:

R1.5M⊙ = 12.2 km

MNS = 2.15 M⊙

MNS,max = 2.0− 2.3 M⊙
Margalit & Metzger (2017) ApJ 850, L19

Shibata et al., (2017) PRD 96, 123012
Rezzolla et al., (2018) ApJ 852, L25

Ruiz et al., (2018) PRD 97
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(proto)neutron star

core bounce hadron-quark 
phase transition
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MNi � 0.024 M⊙

SNIIp
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direct ejecta neutrino driven wind
S � 100− 300 kB

Ye � 0.3− 0.5

S � 50 kB

Ye � 0.49− 0.55

‘normal’ v-driven wind

PRELIMINARY
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∼ 2 M⊙

“The progenitor was so bright that it 
probably belonged to a class of stars 
called Luminous Blue Variables 
(LBVs)”

Novel road to explosions of 
very massive stars

∼ 2 M⊙remnants: massive neutron stars

r–process nucleosynthesis A ~ 195

∼ 50 M⊙
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