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Status quo

A common framework for all the neutrino data is
oscillation.

e Am3, ~8-107%eV? andf;y ~ 1/2
° Am%l ~2-103eV? andfss ~ 7T/4
¢ (913 5 0.15

This implies a lower bound on the mass of the
heaviest neutrino

V2. 10-36V2 ~ 0.046V

but we currently do not know which neutrino is the
heaviest.
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Open Questions

» Majorana vs Dirac massGv (03
» Absolutem, — Katrin, Cosmology
* How large isf;3? — Osclllation

« \Which one is the heaviest neutrino®+£ 5,
Katrin, Oscillation

* |S 653 maximal? — Osclillation
* Is there leptonic CP violation? — Oscillation
« Are there only 3 light neutrinos? — Oscillation

Neutrino oscillation measurements will play a central
role.
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A neutrino factory

Put muons in a storage ring and let them decay
Sour ce Oscillation Detection

» 6 out of 9 possible transition channels can be
observed

* Not shown herez . final states, since difficult to
observe

» Charge identification mandatory
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Choice of Energy and Baseline

Oscillation physics sets the value bf £/ to be in a
given, usually the first, oscillation maximum.

« Energy Is set by the requirement for muon charge

identification
 MIND — 2-3 GeV neutrino energy t
« TASD —<1 GeV neutrino energy t

Thus different baseline ranges are possib

nreshold
nreshold

e.

Matter effects single out one particular baseline — the

so called magic baseline

L ~ 7500 km
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Thresholds
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| deal detector
CP violation
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| DS-NF basaline
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« 25 GeV muon energy

« 2 MIND detectors, 50 kt each

« Baselines 4000km and 7500km
» Results shown ai3CL

P. Huber — p. 8



Changing the Baseline

. CPV (30), 100kt+50kt, 4000km+-7500km L CPV (30), 100kt50kt, X km+7500km
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Figure courtesy W. Winter
« Larger detector at 4000km

« Wide range of baselines and energies yield very
similar results

* Lower systematics likely — work in progress
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New Physics Sear ches

* new 4-fermion vertices (NSI)
« Unitarity violation
e Connections to LHC
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S. Antuschet al. arXiv:0903.3986
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Summary

* Precision neutrino physics is possible

* Neutrino factory is the most versatile tool
« Natural step in muon collider R&D

« Qutstanding physics reach

« IDS-NF baseline currently under review

* Inclusion of near detector(s) improves
systematics

 Larger far detector
« Lower energy threshold
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