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Layout
Japanese staging plan of µ-e conversion

Stopping
Target

Production
Target

B(µ− + Al → e− + Al) < 10−16

1st Stage : COMET

•without a muon storage ring. (MECO-type)

•with a slowly-extracted pulsed proton beam.

•at the J-PARC NP Hall.

•for early realization (~2017)

2nd Stage : PRISM/PRIME

•with a muon storage ring.

•with a fast-extracted pulsed proton beam.

•need a new beamline and experimental hall.

•Ultimate search

B(µ− + Ti → e− + Ti) < 10−18

The sensitivity is limited by backgrounds: 
pion induced electrons, decay in orbit 
electrons, and so on. 

A muon storage ring can solve the problem. 

Muon phase rotator 
(at Osaka University)

•Momentum acceptance: 
68MeV/c ± 20% 

• Transverse acceptance:

•hor.: 30 000π mm.mrad

•vert.: 3 000π mm.mrad
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PRISM project
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Parameters
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Race track FFAG PRISM

Bending cell FDF triplet
k-value 2.55
Average radius 2.7m
Phase advances:
Horizontal µx 60 deg.
Vertical µz 90 deg.
Dispersion 0.8m

Straight cell
m-value 1.3 m−1

Length 1.8m
Phase advances:
Horizontal µx 27 deg.
Vertical µz 94 deg.
Dispersion 0.8m
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Horizontal (left) and vertical (right) acceptance of the ring over 30 turns
Far collimators identify lost particles 
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Acceptances
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Betafunctions
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Future plan
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ERIT WITH MINIMUM 
VERTICAL BETAFUNCTION

• FFAG ring with internal target.

• limitation in the number of surviving turns in existing ERIT: 
ionization heating in vertical.

• insertion of an element with a small vertical 
betafunction at a place where the target could 
be installed.

PASJ - August 2010
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ERIT WITH MINIMUM 
VERTICAL BETAFUNCTION

• In order to change the least possible the existing machine, an 
insertion has been designed.

• to keep the cavity, the length of the insertion is settled: 1.4m.

• this length is too small to insert a π-section: change the k-value in the arc to make 
it transparent: k goes from 1.92 to 2.57.

• 10 cm are kept to install the target.

• In existing ERIT, vertical betafunction is 0.8m at the target. A reasonable goal would 
be to decrease this value by a factor 3.
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ERIT WITH MINIMUM 
VERTICAL BETAFUNCTION

Parameters of the insertion
Straight scaling FFAG
Quadruplet DFFD
n/ρ 1.52m−1

Length 1.4 m
D magnets length 16 cm
F magnets length 12 cm
Phase advances:
horizontal µx 41 deg.
vertical µz 148 deg.
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Closed orbit for 11 MeV proton.
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Horizontal Poincarre map after tracking 1000 turns in the new 
lattice.
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Horizontal (red) and vertical (purple) betafunctions of half of 
the ring. At the target, βx=3.2m and βz=0.29m
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Thank you for your attention


