Simulations of massive star exlplosians driven by a first-order QCD phase transition

Neutrino sighal and gravitational wave mode analysis
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The convective region
must overcome this
pressure to launch

an explosion

Young, P. Nat Astron 5, 434-435 (2021)



Bastian, Phys. Rev. D, 103, 023001 (2021)
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Black-hole formation: Two distinct scenarios

:IIIII | [T T 1T 11 | [T T 1T 11 | ||||||| a E||||| | [T T T 11 | [ T T 11 | [ T 1T 11 E
0.75 Delayed — ) (1) £ E
0.5 ;_ _; _0.2 ;/4 ' _§
— 1 Q = E /l =
~ 0.25 o L0357 E
0.25 = E 82 |\ E
0.5 4 TTE E
?_ o — RRERnll —H——
B ——-t — tcollapse =3 01 ms| | B = ’/,/'/— —-—-1 — tcollapse = 0.42 ms |
0.8 —1.13 ms B 0.8 | P ——0.62 ms B
0.6 :— - — 1.18 ms _: 0.6 ;_ | — — 0.65 ms _f
e id ] B ]
0.4 - 041 -
y | // _
O:|||||| | ||||||| | ||||||| | ||||||| : O:|||||| | ||||||| | ||||||| | ||||||| :

10" 107 10° 10* 10’ 10 10 10*

R [km)] R [km)]

Jakobus et al., MNRAS, 516, 2554 (2022)

Khosravi Largani et al., Ap] (under revision) (2023)



Fischer et al., Nature Astron. 2, 980 (2018)
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Kuroda et al., Ap] 924, 38 (2022)
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Kuroda et al., Ap] 924, 38 (2022)
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Khosravi Largani et al., Ap] (under revision) (2023)
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Khosravi Largani et al., AP], (under revision) (2023)

Progenitor EOS  tpurst L5, peak (Ep ) FEexpl
RDF S| 10°° erg s™1']  [MeV] [10°! erg]
s25a28 1.9 0.345 6.36 38.59 4.21
s30a28 1.2 1.056 4.80 H0.21 1.93
s30a28 1.8 0.833 .64 42.21 2.66
s30a28 1.9 0.030 8.30 43.49 3.28
s40a28 1.2  0.895 4.15 38.60 1.59
s40a28 1.8 0.717 2.00 30.77 1.23
s40a28 1.9 0.491 4.28 39.94 3.31
s40.0 1.8  0.694 .61 43.03 2.32
s40.0 1.9 0.443 8.52 48.69 3.79
ub0 1.1 1.227 3.90 26.55 2.3
ub0 1.2  0.819 5.37 36.19 3.8
s75.0 1.2  1.803 3.06 34.35 1.0




Khosravi Largani et al., AP], (under revision) (2023)
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Khosravi Largani et al., AP], (under revision) (2023)
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Khosravi Largani et al., Mon. Not. Roy. Astron. Soc., 3, 515 (2018)
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