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1 Introduction

The interest for Very Low Energy Neutrino Factory (VLENF) with a muon decay ring is
growing recently for neutrino physics experiment beyond the standard model [1]. A race-
track advanced scaling FFAG storage ring is proposed and developed here. The central
momentum for this lattice is chosen to be 3.8 GeV/c. Lattice parameters are developed in
the first part, then multi particle tracking is presented in the second part.

2 Lattice parameters

The racetrack ring is composed of two types of cell:

⋄ straight scaling FFAG cell,

⋄ circular scaling FFAG cell.

There are 40 straight FFAG cells in each long straight section (80 straight FFAG cells
for the whole ring).

There are 16 circular FFAG cells in each arc section (32 circular FFAG cells for the whole
ring).

The total circumference is 706 m, with the straight section representing 68% of this
circumference. In the straight scaling FFAG cell, the main constraint is to keep as small as
possible the scallop of the reference trajectories in order to minimize the size of the detector.
A maximum angle of 15 mrad has been chosen for this scallop.

3 Particle tracking

Stepwise tracking using Runge Kutta integration in field model with linear fringe fields has
been realized. Interpolation of the magnetic field off the mid-plane has been done to the first
order. Single particle has been tracked so far. The particle is muon µ+. Central momentum
p0 is 3.8 GeV/c, minimum momentum pmin 3.04 GeV/c, and maximum momentum pmax is
4.56 GeV/c, so ∆p/p0 = ±20%.

Tracking stepsize is 2 mm. The exit boundary of a cell is the entrance boundary of the
next cell.

A beam composed of 2100 particles has been generated and tracked in the lattice. In
order to match the dispersion, 21 bunches of 100 particles at fixed energy every 2% in mo-
mentum around 3.8 GeV/c have been created. Each bunch is uniformly distributed around
the reference trajectory of the bunch energy inside a transverse 4D ellipsoid (Waterbag dis-
tribution). The emittance is 400π mm.mrad unnormalized both in horizontal and vertical,
with a beta-function at the injection of 24 m in horizontal, and 22 m in vertical.
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The particles do 120 turns (about their lifetime). The results show no loss, and the
horizontal and vertical Poincarre map of the beam at the injection and after the 120 turns
are presented in Fig. 1 and Fig. 2, respectively.
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Figure 1: Horizontal Poincarre map showing the 2100 particles distribution at the injection (blue
circles) and at the end of the simulation (red squares).
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Figure 2: Vertical Poincarre map showing the 2100 particles distribution at the injection (blue
circles) and at the end of the simulation (red squares).
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4 Summary and conclusion

Muon decay ring made of advanced scaling FFAG cells is presented here for VLENF purpose.
The momentum range is ±20% around 3.8 GeV/c, and is limited by the dispersion mismatch
between the straight part and the arc part.
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