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Abstract

A newly developing three-dimensional spiral injection scheme for the beam insertion into a compact (medical MRI
size) ring is introduced. The new scheme provides a smooth injection utilizing a radial solenoidal fringe field of a storage
magnet. Because of its axial symmetric field shape, the beam phase space requires a strong X-Y coupling at the injection
point. To meet the requirements from physics goal, we remove any device, which causes the electric field in this injection
scheme. In this paper, we will discuss the outline of the new injection scheme, emphasizing an importance of a X-Y
coupling in the beam phase space. Then we introduce design status of a vertical kicker and a weak focusing field in the

storage volume.
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Figure 1: Storage ring scale comparison. Left: BNL-
E821[1]; Right: New g-2/EDM experiment at J-PARC.
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Figure 2: Outline of 3-D spiral injection scheme.
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Figure 3: Solenoidal-fringe field control beam deflection.
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Figure 4: Drawing image of storage magnet.
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Figure 5: Fringe field of injection volume (left) and design
trajectory of 3-D spiral injection (right).
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Figure 7: AY-AY’ phase space plots with different position in the injection volume.
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Figure 6: Beam phase-space shape at the injection point.
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Figure 8: A draft idea of beam transport line.
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Figure 9: Vertical trajectory in the kick volume.
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Figure 10: Z-distribution at the end of the kick.
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Figure 11: Radial field distribution at rp=33.3cm.
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Figure 12: Vertical field distribution at ry=33.3cm.

Table 2: Comparisons of n-Values and Kicker Parameters

ID# n-value B,.(z=0) Tkick/2 RMS
x10™*  [Gauss] [nsec] [cm]

1 0.98 2.825 257.3/2 9.6

2 1.46 3.016 252.0/2 9.3

3 2.92 3.515 244.7/2 8.8

4 4.86 4.071 192.6/2 7.0
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Figure 13: Beam z-distributions with different n-values and
kicker parameters of item#1~5.
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Figure 14: Spin motion of a single track.
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Figure 15: (§ . ﬁ) of a single track.
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Figure 16: (ﬁ : §) distribution at the end of the kick.
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