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Origin of nevutrino masses

L = é‘i\r&Jr (HLz)( L) +

== h o X

Y
A
Ao s ek (O 05eV)

my

* Mour=2x1016GeV

* Lose is sensitive to the GUT scale only through |- and B-violating operators

* AL~1017GeV Ns>4x 1017 GeV (noor small L, B violation at TeV scale)



Alternative physics
(do neutrino masses originate at A > <H> )

* Dirac nevtrinos \v.LH — m, = M\, v (like the other fermions)
need A< 101! and Mg « <i> : why?
» Lisconserved + \v.LH forbidden by a symwmetry, e.g. because it is charged under a

V(1) symwmetry: 5\" ("
)\VCLH — A (M) I/CLH, )\eff =L\ (ﬁ)

» Lisconserved + A originates in extra-dimensions
1
(2rRM.,)%/2

- vcand Ll are localized in distant points of an extra dimension (with delocalized
Higgs): \ ox e—(superposition of the wave functions)

- vc's livein the flat bulk of large extra dimensions: \
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* Additional sterile neutrinos (analogous issues) Zralek et all

* Probe Majorana nature of neutrinos, implications of specific frameworks



Additional physics
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Additional physics
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New physics in neutrino oscillations

Solar

Wolfenstein, Valle, Fukugita Yanagida, Roulet, Guzzo Masiero Petcov, Barger Phillips Whisnant,
Pegl’lnnocenti Ricei, Fogli Lisi, Krastev Bahcall, Bergmann, Bergmann, Berezhiani, Raghavan, Rossi

Atwmospheric
Ma Roy, Brooijmans, Gonzalez-Garcia et al, Lipari Lusignoli, Fornengo et al, Bergmann Grossman Pierce

LSNP

Bergmann Grossman, Pascoli Petcov Schwetz

Supernovae
Mansour Kvo, Bergmann Kagan, Fogli et al

Accelerators
* production, detection Mansour Kuo, Bergmann Kagan, Fogli et al
* propagation in matter Ota Sato Yamashita, 6ago, Huber Valle, Huber Schwetz Valle
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Enhancement of NP effects at high energy
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depends on the size of SU(2), breaking effects
should be reconsidered



Sensitivity at a neutrino factory

* The high E enhancement of the v- spectrum can be observed
through T — n decays (BR ~ 17%) = no confusion

* WithE,=406eV L=3000 kwm, 40 kt, the experiment
would be sensitive to er. = 0.008

* ¢.9.for € =0.07 sin22913=1073:
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