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IDOLA  (prejudice,  false  belief) : Matter  does not  matter  in 
collective  oscillations  in SNe 

PARS DESTRUENS: Matter  suppression of  collective  
oscillations  during  the  accretion  phase 

PARS COSTRUENS: Mass hierarchy determination at large q13 

OUTLINE  

I  will  follow  the  scheme proposed by the  father  of  the  scientific  
method  Francis  Bacon (1561-1626)  in the  Novum Organum: 
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IDOLUM:  Matter deos not matter  
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SNAP-SHOTS OF SN DENSITY PROFILES  
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ω Vacuum oscillation frequencies  

When m>>l,  SN n oscillations  
dominated by  n-n interactions  

Equivalent  n 
density ~R 2 

astro-ph/0407132  

Collective flavor transitions at 
low-radii [O (10 2 ð 103 km)]  

[see Duan et al, arXiv:1001.2799 [hep-ph] 
 for a review] 



PRECESSION  EQUATIONS OF MOTION  

Decompose (anti)neutrino  density  matrix  over Pauli matrices  to  get  the  
òpolarization ó (Bloch) vector  P. Survival  probability  Pee related  to  PZ . 

Neutrinos  streaming  from  a SN core,  evolution  along the  radial  direction    
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rqcosv= v radial velocity  

òMulti-angleó effects:  )cos1( 'vvqmm -

Liouville 
operator 

Possible decoherence of 
collective effects  
[see Esteban-Pretel et al., 
arXiv:0706.2498  [astro -ph] ]  



MULTI -ANGLE DECOHERENCE FOR SN NEUTRINOS  

 
Small  
asymmetry  

 
Large 
asymmetry  

[Esteban-Pretel et al., arXiv:0706.2498  [astro -ph] ]  

Large nene asymmetry  required to suppress multi -angle decoherence 



NEUTRINO FLUX NUMBERS  

Excess of ne over nx due to        
core deleponization 

Moderate flavor hierarchy 

New long-term SN simulations  [Fischer et al. (Basel group), arXiv:0908.1871  ] 

10.8 Msun 

Å Spherically symmetric with Boltzmann neutrino transport  
Å Explosion manually triggered by enhanced CC interaction rate  

Accretion phase Cooling phase 

Large neutrino  fluxes  with   
distinct  flavor  hierarchy  during  
the  accretion  phase offer  the  
best  opportunity  to  detect  
effects  from  n flavor  oscillations . 
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COLLECTIVE EFFECTS IN THE ACCRETION  PHASE  
[Fogli, Lisi, Marrone, A.M. , arXiV: 0707.1998 [hep-ph]] 

 
�‡ Collective effects in 
inverted mass hierarchy (atm. 
Dm2<0) 
  
�‡ Spectral splits and swaps  
 

�‡ Multi -angle effects       
subleadings (òquasi-single 
angleó behavior) 
 

�‡ Possible probe of the mass 
hierarchy at q13       0 
[see, e.g., Duan et al.,  
arXiv:0707.0290, Dasgupta et al., 
arXiv:0802.1481]  

For l<< m 


