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Neutrino oscillations physics with the Neutrino Factory
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Abstract

We discuss recent results and current issues of the IDS-NF (International Design Study for the Neutrino Factory)
physics and performance evaluation group (PPEG).
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The optimization and performance study of the Neu-
trino Factory is often performed using the GLoBES
(“General Long Baseline Experiment Simulator”) soft-
ware [1] . For example, the two-baseline optimization,
including the potential presence of a new physics ef-
fect, has been reviewed in Ref. [2]. It has been demon-
strated that the combination of L1 ' 4000 km and
L2 ' 7500 km is optimal, and the optimization does not
change even in the presence of this new physics.

A recently often discussed topic are the benefits of
near detectors and the treatment of systematics. For
example, in Ref. [3], the near detectors have been ex-
plicitely simulated with corresponding beam spectra.
As one of the most interesting results, the two-baseline
Neutrino Factory described above is relatively robust
with respect to, e.g., cross section uncertainties, even
in the absence of near detectors, whereas a one-baseline
Neutrino Factory has to rely on the cross section mea-
surement in the near detectors. Another issue of current
discussions is the impact and treatment of νe → ντ →
τ− → µ− [4] and ν̄µ → ν̄τ → τ+ → µ+ [5] contamina-
tions, which are unavoidable due to the branching ratio
of 17% from τ into µ, and the inability of the detector to
separate the τ interaction vertex.

A low energy version of the Neutrino Factory with
Eµ ' 4 − 5 GeV has been considered. Very interest-
ing, because of the low muon energies, the “platinum”

νµ → νe channel may be considered in such an experi-
ment [6]. In a staged program, such a low energy ver-
sion may be the first step to discover sin2 2θ13, if not
found before [7].

Recent discussions of new physics searches at the
Neutrino Factory include, e.g., the search for sterile neu-
trinos [8], the potential discovery of non-unitarity in
the neutrino sector coming from heavy fermion media-
tors [9], or the discrimination of scalars versus fermions
as heavy mediators, leading to non-standard interactions
and non-unitarity, respectively [10].
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