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Introduction

The Induced Gravitational Collapse (IGC)

Ruffini, et. al, ApJ 2001, Rueda & Ruffini, ApJ 2012, Ruffini et al, ApJ 2016
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Introduction

Induced Gravitationul Collapse IGC
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SPH

Smooth particle hydrodynamic (SPH) of the IGC scenario

SNSPH-Fryer et. al., ApJ 2006
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Initial set up

SPH-Initial set up

1D core-collapse code: Fryer et. al ,ApJ 1999
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Mzams Mrem Me; Rcore Rstar Egrav mgj
Mg Mg Mg 10%cm  10°cm 10 erg 107 Mg
15 1.30 1.606 8.648 5.156 0.2149 02—-44
25 1.85 4.995 2.141 5.855 1.5797 22-114
30¢ 1.75 7.140 28.33 7.751 1.7916 1.9 - 58.9
30° 1.75 7.140 13.84 7.830 1.5131 1.9 - 58.9
40 1.85 11.50 19.47 6.529 4.4305 2.3 -172.3
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Results

Referece simulation

SPH Simulations I

COcore Progenitor (Mzams):
Total energy:

Ejected Mass:

v-NS Mass:

NS Mass:

Orbital Period :
Orbital Separation:
Number of particles:

tho
1.371e+07
147
Se+6

— 2046

Eme

—ses5

jrete; SPhEimuzan'ons

25 Mo
1.57 x 10°! ergs
5.0 Mg

1.85 Mg

2.0 Mo

~ 5 minutes
1.35 x 1010
1 millio

November 3, 2021

6/ 17



y[xle-1Rsun]

z[x le-1 Rsun |

Results  Referece simulation

Snapshots IGC scenario

L. Becerra, C. Ellinger, C. Fryer, R. Rueda and R. Ruffini, ApJ 871, 2019
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Results  Referece simulation

Snapshots IGC scenario
L. Becerra, C. Ellinger, C. Fryer, R. Rueda and R. Ruffini, ApJ 871, 2019

tho [5.9e-6 g/cm "3 ]

4.4e-030.010 0.10 1.0 10. 1.0e+02 1.0e+03 1.0e+04 5.1e+04
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Results  Referece simulation
Snapshots IGC scenario
L. Becerra, C. Ellinger, C. Fryer, R. Rueda and R. Ruffini, ApJ 871, 2019

tho [5.9¢6 g/em 3]

4.4¢:030.010 0.10 10 10 1.0e+02 10e+03 10e+04  5.1et+04

=100 =75 =5.0 -25 0.0 25 5.0 75 10.
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Results  Referece simulation

Mass Accretion Rate on the v-NS and the NS companion
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Results Referece simulation

Mass Accretion Rate on the v-NS and the NS companion
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Results SN Energy

Changing the SN energy

L. Becerra et al, ApJ 871,2019
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y [ xle-1Rsun]

y[ xle-1Rsun]

Results SN Energy

Changing the SN energy

L. Becerra et al, ApJ 871,2019
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My [ Mo s7']

Results SN Energy

Changing the Orbital Period and NS initial mass

Mass Accretion rate
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Binary System fate

Binary system, -
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y[0.1Rs]

Binary System fate

Motion of the binary stars (L. Becerra et al, ApJ 871, 2018)
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Results SN Energy

Changing the COQOcoe progenitor
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y[ x le-1 Rsun]

Results SN Energy

Snapshots surface density: COcore with M,ans = 30 Mg
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y[ xle-1Rsun]

y [ xle-1Rsun]

50
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Results SN Energy

Snapshots surface density: COgore with M,ans = 30 Mg
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Evolution of the NS

NS critical mass and gravitational collapse
Rotating NS configurations - F. Cipolletta et al, Phys. D. 2015

The evolution of the NS gravitational mass is

given by:
Secular Instability Limit
M = MS° (1+ 1 %)

[

M 1 . 0.85
s — 2v/3GMs [1 1 (m)

Mass — Shedding Limit
JNS / MI%S ~ 0.7

We assume: ---- aM1
--== TM1
dJns dMy -—-- NL3
ae ) ,
4 6 8
2
where £ < 1 is a parameter that accounts et/ (GMs)
for the efficiency of the angular momentum
transfer.
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Evolution of the NS

NS critical mass and gravitational collapse
L. Becerra et al., ApJ 871, 2018

3.2

Secular Instability Limit

Secular Instability Limit
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Evolution of the NS

NS critical mass and gravitational collapse
L. Becerra et al., ApJ 871, 2018
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Evolution of the NS

NS critical mass and gravitational collapse
L. Becerra et al., ApJ 871, 2018

x = 0.5 x = 1.0

COcore M Porb Myns  juns  Fate| Myns  juns

Mo ¢/(GMJ) My ¢/(GM2)

1.931 0.321 1.933 0.627
1.912 0.242 1.914 0.472
1.912 0.229 1.912 0.399
1.982 0.513 1.983 1.010
2.038 1.449 2.031 1.365
2.284 1.826 2.289 3.434
2.250 1.663 2.265 3.215
2.214 1.476 2.226 2.812

A[star [ ]\’Io ]
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Evolution of the NS

NS critical mass and gravitational collapse
L. Becerra et al., ApJ 871, 2018
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Consequences on GRB analysis
Y. Wang, J. Rueda, et al, ApJ 874, 2019
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Evolution of the NS

THANK YOU
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