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e v oscillations in the standard framework

otivations for a sterile neutrino
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Introduction

In the Standard Model, neutrinos are massless
Experiments have shown that neutrinos can change
flavour

Spectrum of 3 neutrino mass eigenstates

Flavour states can be written as a superposition of

mass eigenstates (and vice versa)
N
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Introduction
Transition probability
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Introduction
e The PMNS matrix
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Sij = sin 9.,;_7'

angles are measured
ng phase still has to be determined

experiments (T2K)
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The T2K experiment

Super-Kamiokande J-PARC
Near Detector 280 m




Introduction

The neutrino mass spectrum:
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Motivation

Anomalies in short baseline (SBL) experiments:
experiments for which L/E ~ 1 km/GeV ( Am2~ 1 eV?)

V, appearance: 2
 LSND measured v, appearance AmkjL

from v beam consistent with 2F
mixing with Am2~ 1 eV?
iniBoone: rules out part

5 Am2L
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Motivation
v, disappearance L/E ~ 1 m/MeV

« Reactor anomaly P, ., <1
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Motivation
———>Introduction of a 4" neutrino with Am2~ 1 eV2

e 4th peutrino should be sterile
(must not couple to the standard electroweak current)

» Success of 3v should be preserved . —;s—
4x4 mixing matrix

6 mixing angles, 3 CP-violating phases
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What I am doing

 If sterile neutrinos indeed exist, this will have both positive

and negative effects on the efficiency of the LBL experiments
Simulation of 3+1 neutrino oscillation

in a LBL experiment (T2K)

: put LBL-experiments in a wider perspective.
3+1 case
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3Vv probability
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3V (matter)
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3V (vacuum)
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P4v
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4V probability
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4V “results”

(vacuum)
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Summary

* The standard 3 v framework may be not
complete

e Intriguing indications in the favour of light
sterile neutrinos ~ 1 eV

» Large experimental activity on sterile v

Large theoretical activity on sterile v

I focus on impact of these sterile neutrinos in

BL experiments
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The T2K experiment

Super-Kamiokande J-PARC
Near Detector 280 m
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