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Three flavour neutrino oscillations

On the way to physics beyond the Standard Model

The flavour structure of elementary particles may be the key to “new
physics”

|

Neutrino physics offers a clean measurement of masses and mixing
parameters (no QCD involved)

|

Understanding three-flavour neutrino oscillation parameters is crucial |
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Three flavour neutrino oscillations

Three-flavor oscillation probabilities

Am3
21 and 013:

Expansion of “Golden Channel” probability in o = -5
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Breaking correlations and degeneracies

— Combine different oscillation channels
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Three flavour neutrino oscillations

Breaking correlations and degeneracies

Exploit spectral information

Use several detectors at different baselines

Use anti-neutrino running

Use v, appearance (difficult)

Use v, appearance (only for some detector technologies)
Use disappearance channels

Combine different experiments

Exploit matter effects to break the sign(Am3;) degeneracy
Exploit the “magic baseline”, for which AA =«
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Simulating Long Baseline Experiments with GLOBES

Huber, Lindner, Winter, hep-ph/0407333
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Long baseline experiments

Simulating Long Baseline Experiments with GLOBES

@ C library for the simulation of
neutrino oscillation experiments

@ Main focus is on accelerator and
reactor neutrino experiments

@ High level and low level access to
the simulation results

@ AEDL — Abstract Experiment
Definition Language for defining
experimental setups

@ Distributed under the GPL

Huber, Lindner, Winter, hep-ph/0407333 @ www.mpi-hd.mpg.de/lin/globes
Huber, JK, Lindner, Rolinec, Winter, hep-ph/0701187
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A possible evolution of the 0,3 discovery reach
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Long baseline experiments

Towards the branching point: Reactor experiments
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Long baseline experiments

Non-Standard interactions in a neutrino factory

@ NSis arise naturally when integrating out “new physics”.
@ A neutrino factory can probe scales up to several TeV.
@ Again, correlations are important.
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Talk by T. Ota this afternoon
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@ Precision measurements of the neutrino masses and mixing
parameters are an important tool for understanding flavour
physics.

@ Three-flavour effects may be just around the corner.

@ Main challenge: Disentangle parameter correlations and
degenerate solutions

@ Branching point for choosing the ultimate technology in neutrino
physics at sin? 26,3 ~ 0.02

@ Neutrino oscillation experiments can also be used to directly

detect physics beyond the standard model, such as non-standard
interactions.
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