Muon Front End Studies At RAL

SJ Brooks, MR Harold, CR Prior & GH Rees, RAL

1. Decay channel, chicane and 88 MHz linac [NuFact02]

2. Decay channel, of optimised solenoid magnets.

31.4 MHz ®-rotation of 180 (+70—+23) MeV muons.

201 MHz racetrack cooling ring (bunch splitting).



Problem Areas for a Muon Cooling Ring

1. Non linear fields for the large acceptances.

2. Momentum acceptance of the 180° arcs.

3. Ap/p for large energy loss (gain) per turn.

4. Injection and extraction induction kickers.
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180 MeV Vertical Muon Beam Behaviour
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Figure 9: Tracking of Single Muons with Opera3D
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Non Linear Magnet End Fields

Solenoids (with iron): Opera3D field simulations.

Solenoids (no iron): Opera3D or series expansions.

Quadrupole longitudinal end fields: Opera3D

octupole type effects: AX = + (eG / p) xyy’

Bending unit longitudinal end fields: Opera3D

sextupole type effects: Ay’ = + (eB/ p) yX’

Opposite signs of kicks at the input and output

Design for 180° betatron phase shifts between arc dipoles.

(Design for 96° / cell for a FFAG ring of 5n cells.)
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Muon Cooling Ring Phase Space Plots after Three Turns
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Future Plans

_ New code for 31 MHz muon bunch rotation (SJB).

. Completion of Opera3D simulations (MRH and SJB).

. New ring code, including RF, absorbers and 2. (SJB).

. Study the effect of longitudinal & transverse dampers.

. Evaluate experimental possibilities (MICE solenoids?).



