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Linearization around spherical steady b.g. with spherical harmonics 

Laplace transformation

For lower luminosity, effect of acoustic injection is enhanced because of resonance 
of SASI and g-mode oscillation of PNS. 
Fluctuation of neutrino luminosity does not influence linear instability of standing 
shock. Futhermore, LESA itself is not closely related with shock deformation.

Successful supernova explosions are supported by 
multidimensional effects such as  

• Standing Accretion Shock Instability (SASI)  
• Acoustic mechanism  
• Lepton-number Emission Self-sustained Asymmetry 

(LESA). 

Main purpose of this research is investigating the 
importance of these multidimensional effects qualitatively by 
using the linear instability of standing shock.
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Result 1: Effects of acoustic injection

Laplace 

trans.

Growth rate and frequency of dominant pole

Amplitude of dominant pole and resonance

Resonance of SASI freq. and g-mode freq. enhance the amplitude
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Acoustic injection enhances instability of the standing shock 
especially for lower luminosity.

Growth rates of shock deformation are enhanced by acoustic injection.
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Result 2: Steady solution of perturbed eq.

It is natural to consider the sum of neutrino luminosity fluctuation is 
closely related with shock deformation. 

l = 1

LESA is known as systematic deformation of standing shock by asymmetric neutrino 
emission. But it is unclear which of asymmetry in lepton number flux                  or 
deformation of the sum                   is closely related to shock deformation. 
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・Steady structure and sign of shock deformation doesn’t change in both cases. 
・If LESA exist, shock deformation is suppressed because of stranger cooling.{
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Eigenmodes expansion
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Fluctuations of neutrino temperature
Outgoing acoustic mode
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Boundary conditions
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Fluctuations of neutrino luminosity

{
We consider 2 cases.
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Radial distributions of various quantities 

We found self-sustained structure in both cases.


