
8-12 solar mass star

- ONeMg core near Chand. Mass
- Thermonuclear runaway 

If explode? Weak SNIa but with 
abundant neutron-rich isotopes 

If collapse? Formation of neutron 
star of the lower-mass branch

1D: Sensitive to input physics; 
Multi-D??

With log10 ρc (g cm-3)= 9.95! 

Hot core with a lower Ye and 
less 24Mg

Cold envelope with a higher Ye and 
more 24Mg

The collapse condition of 
accretion induced collapse
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Methods

Our multi-D hydrodynamics code

ONeMg white dwarf with turbulent 
deflagration (sub-grid turbulence)

With updated microphysics

Post-process nucleosynthesis

Parameter survey:

- Density, ignition kernel and input 
physics (GR effects)

Typical flame structure for failed 
accretion induced collapse

collapse/explosion bifurcation



Results: Collapse occurs at log10 ρc (g cm-3) > 9.90 

What is the collapse condition in 
terms of electron fraction Ye?
(Mass-averaged Ye of ash)

What is synthesized if 
the collapse fails?

critical Ye = 0.444 Over-production of neutron-rich 
isotopes
51V, 54Cr, 58Fe, 62Ni


