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Rotating progenitor: accreted angular momentum changes it
sign as SASI grows
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e Spin-down a NS born from a rotating progenitor?

Counter-rotating NS?



Modeling: 2D framework

 What is the flow pattern in the non-linear regime: spiral mode or sloshing mode?
e Can we define a timescale to reach a robust spiral mode?

Simplified setup

supersonic neutron .
flow star

Perfect gas equation of state (y=4/3)

» Approximation of the neutrino cooling (Blondin &

Mezzacappa 06, Fernandez & Thompson 09)
e No heating

e Constant accretion rate

Numerical simulations

 RAMSES code: MHD code using Godunov type method
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R=rg, /r., (eg ry=150km & r,=50 km)

€= (Azp - Az_p)/ (Azp + Az_p) Ap: mode amplitude



Symmetry breaking threshold

t = 0.0540 s
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a sloshing mode dominates:

early spiral mode no NS spin-up!

Symmetry breaking occurs only if R=r; /r. > 2



# SASI periods

Timescale to reach a spiral mode (T
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. TSp decreases with R

e For R=2.22, T4 ~ 1s

e Direction of rotation

unpredictable if e<<1

= stochasticity



Pulsar spin estimates from analytical calculations and

numerical simulations
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Role of the initial rotation

Properties of the rotation
SASI growth rates increase linearly with angular momentum (Yamasaki & Foglizzo 08)
Prograde spiral modes are favoured and impact the NS spin (Blondin & Mezzacappa 07)

Reduces the critical neutrino luminosity required for explosion (Nakamura+14, Iwakami+ 14)

SASI & rotation

Effect on the saturation amplitude?
Angular momentum accreted by the PNS?

Maximal rotational energy available to match with pulsar spin observations?



Summary

e SWASI experiment to help understanding SASI in the presence of rotation

e Spiral vs sloshing mode in the non-linear regime: depends on the radii ratio
e SASI has the potential to spin-up the NS for an identified set of parameters
 Role of the initial rotation: ongoing work to characterize the non-linear

dynamics of SASI and its impact on the neutron star spin at birth

Thanks for your attention!
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