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The experimental results on the

oscillation parameters

( CHOOZ, but soon Double-CHOOZ, T2K…)

(Super-Kamiokande, Minos)

(SNO, Kamland)

?

3 mixing angles

Maki-Nakagawa-Sakata-Pontecorvo  MatrixIn three flavours

3 masses (but experimentally only mass square differences)…



CP-violation effects & nu-nu interaction
J. Gava & C. Volpe, Phys.Rev.D78:083007(2008), arXiv:0807.3418

In the standard model, at the tree level, at the neutrinosphere:

AT TREE LEVEL φνe DOES NOT DEPEND ON δ.



Radiative corrections on neutrino in
Standard Model
Considering one loop corrections in the Standard Model on the neutrino

interaction with matter:

with

Botella, Lim, Marciano, Phys. Rev. D35:896,1987



Consequences for CP-violation effects

AT ONE-LOOP LEVEL,  φνe  DEPENDS ON δ.



More realistic case !

EFFECTS OF 5% ON THE ELECTRON NEUTRINO FLUXES.

ν-ν interaction and 1-loop

Standard MSW, 

tree level

CP-violation effects inside the SN

Inverted hierarchy and small 



� Supersymmetry is a general symmetry

between fermions and bosons

� Gauge couplings unification at GUT scale

� Supersymmetry solves the Hierarchy problem

� There is a supersymmetric particle which is a

dark matter candidate

Motivations to use Supersymetry   



There are two kinds of superfields :

F and D are auxiliary fields, they don’t have kinetic terms.

Superfields   



We will consider here a supersymmetric model called
NMSSM and we give here the fermionic part of the
lagrangian:

Here L just contains the matter particles.

In supersymmetry we need 2 Higgs bosons to give
masses to the other particles.

NMSSM   



� Experimental limits on supersymmetric particle masses obviously shows
that SUSY has to be broken.

� Thus, the supersymmetric particle masses will be different from Standard
Model particle masses.

� The soft breaking terms in NMSSM are :

a) mass terms for scalar particles :

b) mass terms for gauginos :

c) soft terms associated to the superpotential :

Supersymetry breakdown   



NMSSM Phenomenology   



E.Roulet, Phys.Lett.B356:264-272,1995

and:



� The analysis of these supersymmetric contributions has been possible by

making a routine in the Low-Energy Fortran code called NMHDECAY

accessible on the web page :

     www.th.u-psud.fr/nmhdecay/nmssmtools.html.
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Numerical analysis   



� We fix some parameters: � We allow some other

parameters to vary:

Input parameters   



Examples of scans for epsilon   



Examples of scans for epsilon   



Flux ratio on Earth :   



Flux ratio on Earth :   



Flux ratio on Earth :   



Flux ration on Earth :   



Work in progress !

What ’s about R-Parity violation ?   



Conclusions

IN THE STANDARD MODEL:

Very small effect of the CP-violating phase on φνe on Earth.

BEYOND THE STANDARD MODEL:

In Normal Hierarchy, one can have about 20% effects on φνe on Earth.

We are currently investigating other cases and the possibility of R-parity 

Breaking which could give bigger effects.

The one-loop radiative corrections on neutrino propagation can be

 much larger than in the Standard Model and can even be negative.

Consequently, it may lead to important constraints on SUSY parameters

 depending on the neutrino flux we will receive on Earth. 
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