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The Neutrino Factory produces high-energy neutrino beaititsawvell-defined flavour content
and energy spectrum from the decay of intense, high-ensti@gd muon beams. The muon stor-
age rings include long straight sections that are direce@itd neutrino detectors that are sited
several thousand kilometers away. This paper outlinesttitassof the accelerator facility de-
scribed in the Interim Design Report (IDR) recently com@teby the International Design Study
for a Neutrino Factory (IDS-NF). We give a baseline spedificafor the accelerator, describe
the accelerator subsystems that comprise it and brieflgé@telisome of the accelerator-physics
challenges that such a facility presents.
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1. Introduction

The Neutrino Factory is a facility in which a neutrino beancisated from the decay of
muons in flight in a storage ring. This facility has the bestrall performance for the discovery
of CP violation in the neutrino sector out of all possibleufet facilities [1]. The main goal of
the International Design Study for a Neutrino Factory (INB} is to provide a Reference Design
Report (RDR) for a Neutrino Factory and associated dete¢tp2013. An Interim Design Report
(IDR) [2] was recently published. A schematic of the accter facility can be found in Figure 1.

2. Proton Driver and Target

The proton driver includes a pulsed proton beam with avebagen power of 4 MW, a repeti-
tion rate of 50 Hz, with three bunches per train in 24€) 1-3 ns proton bunch length and energy
between 5 and 15 GeV (with a preferred proton energy aroune\8 3 he beam radius should be
1.2 mm (RMS), with a geometric emittance less thamrb and aB* at the target of greater than
30 cm. Examples of proton drivers could be the Project X LIN&Germilab, the SPL at CERN
or a Fixed Field Alteranting Gradient (FFAG) at a green figle.SThe baseline target consists of a
liquid mercury jet inside a 20 T capture solenoid field (Fey@). The MERIT experiment [3] has
provided a proof-of-principle of the mercury jet target.
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Figure 2: Neutrino Factory target.

Figure 1: Schematic drawing of the IDS-
NF accelerator complex.

3. Muon Front End

The Neutrino Factory muon front end consists of a pion detaycel and longitudinal drift,
followed by an adiabatic buncher, phase-rotation system,i@nisation cooling channel. Down-
stream of the target solenoid, the magnetic field is adiedtireduced from 20 T to 1.5 T over
a distance of 15 m. The pions then drift longitudinally ov&7%m and decay to the daughter
muons. The drift channel is followed by a buncher section tis@s RF cavities of decreasing
frequency (319.6 to 233.6 MHz) to form the muon beam into ia tvhbunches and a 42 m phase-
energy rotating section that decelerates the leading éngingy bunches and accelerates the late
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low energy bunches, so that each bunch has the same meay. eReegoaseline cooling channel
design consists of a sequence of identical 1.5 m long celth, @ach cell containing two 0.5 m
long 201.25 MHz RF cavities, two solenoid coils with oppegiblarity (maximum field of 2.8 T
providing transverse focusing wiiB, = 0.8 m), 1.1 cm thick LiH absorber discs at the ends of
each cavity (four per cell) and a 0.25 m spacing betweenieaiFigure 3). The total length of
the cooling section is 75 m (50 cells). The cooling channe&xisected to reduce the rms trans-
verse normalised emittance fragg = 0.018 m togy = 0.0075 m (Figure 4). The Muon lonisation
Cooling Experiment (MICE) will test one cell of the muon ciogl channel [4].
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Figure 3: Baseline design of muon cooling lattice. Fr']g“re‘ll: Performance of the cooling
channel.

4. Acceleration System, Decay Ring and Conclusions

The acceleration proceeds in four stages: a 146 m LINAC tbeg¢larates from 0.24 GeV
to 0.9 GeV, a first Recirculating Linear Accelerator (RLA) %8 m length that accelerates up to
3.6 GeV, a second 264 m RLA up to 12.6 GeV and a linear nonreg#&lixed Field Alternating
Gradient (FFAG) up to the final energy of 25 GeV. There are texag rings based on a racetrack
design, with long (600 m) straight sections followed by 1B acs. The decay straights point to
two detectors at a distance between 2500 and 5000 kfglbe) and the second at a distance
between 7000 and 8000 km (with a slope of 36]. Muons are stored in the decay rings for about
1000 turns, with a muon beam divergence df/@.

The International Design Study for a Neutrino Factory dafd the Interim Design Report
in March 2011. The IDS-NF is on target to produce a Referenesigh Report, including perfor-
mance and costs, by 2013. The main concepts for the acaelsyestems have been defined. The
main areas of work are at the interfaces between components.
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