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Abstract

To research new physics beyond the Standard Model, the experiment for very precise measurements of muon spin
precession (E34) is planned at J-PARC. One of the keys to succeeding in this experiment is a technology to lead beams
to the center plane of the storage magnetic field precisely, and this performance is directly connected with systematic
errors of the final result of the experiment. We cannot control beams by any electric fields in the storage magnet, so we
should make the magnetic field depending on time by sending big pulse electric currents through the air-core coil, and
control beam tracks by the magnetic field. In this paper, we will introduce the outline of the vertical beam kicker installed
inside the storage magnet, and report results of consideration of the conceptual design to be able to do the experiment.
Moreover, we will experimentally make air-core coils and connect it with the test bench of the device to send big pulse
electric currents and evaluate space and time distribution of the magnetic field to satisfy designs. This result of elementary

researches will be reflected in detail designs of real devices.
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Figure 1: The Role of the Vertical Beam Kicker.
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Figure 2: Periods of Spin Precession (red) and Circular
Motion (green) and Spin Motion (blue).
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Figure 3: Precision Change of Runge-Kutta Method by dt
in Static M-field.
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Figure 4: Structure of the Solenoid Coil.
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Figure 5: Muon’s Track (left) and Radial M-field
Distribution at r=0.334[m] (right).
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Table 1: Comparison of v,, And v,

n Vn[s] Vn/Vy
1.3x 1073 2.03x10°° 0.962
1.7 x 1075 1.83 x 107 0.867
3.3x 1073 1.32x 107 0.626
6.5%x 1075 9.46 x 1077 0.448
9.9 x 1075 7.75 x 1077 0.367
1.3x107* 6.73 x 1077 0.319
1.7 x10™* 6.02 x 1077 0.285
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Figure 6: Muon’s Tracks.
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Figure 7: Change of Vertical Motion to Time.
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Figure 8: The Weak Focus M-field (black) and the Vertical
Kick M-field (red).
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Figure 9: The Kicker Coil (left) and the Kick M-field
(right).
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