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Surface muon beam

Surface muon Cloud muon
u* generated by ©* stopped

at the surface/near-surface
has 4 MeV kinetic energy
(30 MeV/c).

u* from n* decay
just after emitting
from the target is
similar to the
surface muon, but
has higher energy.

No surface u because 7 is
captured by a nucleus.
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Decay muon beam

© Muon (u)

Target Nucleus Pion (C")) ST

D Neutro (T s © Neutrino (v)
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o : a0 Kaon (K)

Proton (p) % Anti Proton (p)
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()2 +Vu vy
CNeulron (n)
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The momentum t&me @‘--
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wHp) et (e)+ve(ve)+v,(v,)

100% spin polarized due to recoil of
a neutrino

Momentum tunable (5-120MeV/c)
Momentum is selected by B-field
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Pulse and CW beam
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Synchrotron and cyclotron

A
cyclotron 5 B synchrotron
F /
>
NOIREFRE) DD;&‘EH?F’?
PSI, TRIUMF ISIS, J-PARC
G Accelerating cavity
/
Square wave M
electric field
accelerates
charge at
each gap
; g4 0k0OYV I ulNup,
pa ’ E—ABEIIZEL E—-LBBE—E
BREE & HimE—E WHseEbs€d

Emerging beam

Cyclotron and synchrotron accelerate protons by alternative electric field in radio frequency
(RF). The RF in cyclotron is constant and proton is continuously introduced from the source,
while that in synchrotron increases with the proton energy to keep its orbit constant. Thus,
protons are accelerated in a cluster (bucket). We call this cluster beam bunch or beam pulse.
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Negative muon yield in MLF J-PARC

High negative muon yield owing to
e Beam transport without intersecting windows in SC solenoid
e Relatively large negative pion yield for 3 GeV proton driver
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“The world’s strongest pulse” and “high negative muon yield” are our
specialties that differentiate the other meson factories in the world.
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Figure 6: Same as figure 5, except for use of linear axes. Figure 8: Same as Figure 7, except for use of linear axes and n+p reaction is
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