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Abstract

In the J-PARC Muon g-2/EDM experiment, muon beam with a momentum of 300MeV/c is planned to be stored
in the superconducting solenoidal magnet with an orbit diameter of 0.66 m. Beam injection into such a small orbit
without disturbing the precisely adjusted magnetic field is an one of the key experimental technologies, and therefore, a
proof-of-principle experiment is highly required to be demonstrated. In this report, we show a preliminary result of this
beam injection method: an electron beam with an energy of 80 keV (8 ~ 0.5) is injected and stored for more than few
microseconds in the solenoid magnet of 80 Gauss with 0.12 m radius orbit.
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Figure 1: Left: Image of transport beam line at injec-
tion area in H-Line at MLF, J-PARC. Right: Picture of a
demonstration experiment.
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Figure 2: Basic idea of the 3-D spiral injection scheme is
shown.

Table 1: Major Parameters Comparison

Original This experiment
Main field 3T 0.08 T

(£ 0.1 ppm) (~ 100 ppm)
Weak focus index n=1.5x10"*% n=0~5x1073
Beam momentum 300MeV/c 300keV/c
Radius 0.333 m 0.119 m
Pitch angle -27 degrees 44 degrees
Kicker duration time  ~ 120 ns [4] ~ 120 ns
Kicker peak current 850 ~ 900 A [4] 40 ~ 50 A
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Figure 3: Magnetic field distribution as a function of verti-
cal position. Beam is storable in the weak focus region of
|z| < 0.08 m.
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tude due to the spatial distribution of magnetic field.
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Figure 5: Kicker coil and its field distribution.
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Figure 6: Outline of a demonstration experiment.
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Figure 7: Left: picture of storage chamber with wire scan-
ners. Right: Visualized three-dimensional spiral beam tra-
jectory with DC beam from Electron-Gun.
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Figure 8: 100 us pulsed beam injection results.No big dif-
ference from DC beam injection is observed.
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Figure 9: Kicker system is installed. Triangle-shaped cur-
rent is applied to the kicker coil.
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Figure 10: Beam monitors inside the storage chamber.

o
©

Go through

vertical[m]
o
N
T

( 'Top; view

Eccentric

bt
Ol’ébl 4

F injectjon’ ;Reﬂéect W ~.20.05m

al TS
03570.15 20,1005 0 005 0.1 0.15 0.2
Horizontal[m]

Figure 11: Single tracks of stored, go-through and reflect
cases are shown. An example of eccentric orbit is also
shown on the right.
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Figure 12: Left: Rotatable main probe. Right: Kicker
works appropriately confirmed by upper and lower mon-
itors.
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Figure 13: A single track calculation applying planed ver-
tical kicker device.
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Figure 14: Comparison of single tracks with different pitch
angles at injection point.
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Figure 15: Eccentric stored beam in the storage volume.
Very slow horizontal motion could be expected.
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Figure 16: Stored beam signals obtained by SciFi monitors
at z = 0 mm.
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Figure 17: Stored beam signals obtained by Main SciFi
probe at z = —10, — 20 mm.
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Figure 18: Stored beam signals obtained by Main SciFi
probe at z = +10, -+ 20 mm.
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Figure 19: Stored beam signals obtained by Main SciFi
probe at z = —80 mm. Lower plot is same as above one
but its vertical axis is log.
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Figure 20: Image of main SciFi probe upgrade plan.
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