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Some neutrino Flavor physics

Besides energy and direction, cosmic quanta carry intrinsic information.

For cosmic-rays, it is A and Z;

For photons, it is spin polarization;

For neutrinos, it is flavor:
 electron-neutrino (which showers)
 muon neutrino      (whose CC tracks)
 tau neutrino          (which showers below a PeV, tracks above) 

Moreover, the flavors mix in a calculable/known way,
 which means the flavors oscillate in an L/E-dependent way,
  enabling:

       Flavor “Interferometry” over Cosmic baselines !! 
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IceCube - 2010 completion, 30% 2007
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What we know:

from Strumia and Vissani
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TriMinimal Parametrization of Neutrino Mixing 
Pakvasa, Rodejohann, TJW  [PRL (2008)]
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TriMinimal U

- Unitary to order (eps)2
- General, with three (mini-) angles and a phase
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Long-Distance QM evolves to Classical Probabilities
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Decohering the PMNS/tribimaximal
 neutrino-mixing matrix

 ν1    ν2     ν3

νe    
νµ
ντText

E.g., pion decay chain neutrinos evolve to

2/3 νµ + 1/3 νe    ν1:ν2:ν3  =  1:1:1

       νe:νµ:ντ =  1:1:1
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Democracy 
Broken:

1. Galactic β-beam

2.    Source dynamics 
             (p-p vs. p-gamma)
            (partial pion-decay chain)

3.    ν decay (15 minutes of fame)

4.    Vacuum resonance
       (MaVaNs, LIV vector)

5.   Pseudo-Dirac ν oscillations

E.g., pure β beam evolves to

   νe  2/3 ν1 + 1/3 ν2  

  νe : νµ : ντ    =     5:2:2
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Mixing (phase-averaged oscilllations)
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Neutrino Flavor Ratios for various Astro processes

1:2:0

plus TriMinimal corrections !

(to be determined)
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Neutrinos from the Cosmos:

First non-atmospheric neutrino event 
is “just around the corner”

[like the Higgs and SUSY??]

Next one to ten years will be critical, and, 
 the deities/gods willing,  
  most fruitful !

If the statistics are forthcoming, 
neutrnio flavor can play a big role.

And the TriMinimal Parametrization keeps it simple.

Summary


