The long-time evolution of the Accretion-Induced Collapse
of White Dwarfs to Neutron Stars
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scenario to neutron star (NS) formation apart from massive stellar collapse.

e Accretion of mass and angular momentum from a companion star or a WD-WD
merger can push WDs to reach their Chandrashekar mass limit.

e Electron capture at sufficiently high densities in the interior of the Chandrasekhar-
mass WD makes it gravitationally unstable and triggers the collapse of the WD to a
NS in an AIC scenario.

e There is no confirmed observation of an AIC yet!

e To determine the nucleosynthetic output and the observational properties of such
events, it is crucial to model the AIC from the onset of the WD collapse and follow
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e We perform, for the first time, the long-time evolution of the AICs from the onset of
the WD collapse and follow the ejecta for several seconds.

e We use the radiation-hydrodynamics code ALCAR [1].

e Our modeling employs tully multi-dimensional, multi-energy-group neutrino
transport (by a two-moment treatment) with a state-of-the-art description of the

the neutrino-driven outflow to the homologous expansion of the ejecta. ne1.1tr INo inte.rac.tions a.nd a moc.ler n nuclear equa.tion of state [2].
» We simulate the long-time evolution of AICs from a representative set of progenitor || ® Axisymmetric simulations for six AIC models with masses between 1.42-1.91 M
systems with different masses and rotational profiles. and different rotational profiles [3],[4].
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e In the non-rotating AIC model, the neutrino luminosities are

W, o e mms m mmee o mme— o || spherically symmetric.

e In the rotating models, the neutrino luminosities show a large
spread across the polar 6 angle.

e Higher luminosity towards the poles.

e Ejecta properties vary along the polar angle as a result of the
asymmetric neutrino luminosity (see bottom part of Fig. 3 and

0.0 Fig. 4).
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SUMMARY AND CONCLUSIONS

models develop heavy disks
and low ejecta mass, showing

e We simulate the long-time evolution of AICs for a representative set of progenitor models low explosion energy.

Wlth different masses and de gree S Of rot ation. Figure 6: Explosion Energy of the outflow as a function of post-bounce time.
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