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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. 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, as well as 4-by-4 sigma-matrix. We also discuss activities at test beam line at KEK tsukuba

campus and how to measure and control sigma-matrix.
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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: Drawing image of storage solenoidal magnet and
fringe field which deflect beam vertical motion to
horizontal. Fringe field of injection volume (left) and
design trajectory of 3-D spiral injection (right).
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Figure 4: Beam phase-space shape at the injection point.
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Table 1: Beam Parameters at LINAC Exit

parameters Numeric value
ay , a, 0.004, -0.008
Bx » By 20, 20

&, &y[mm-mrad] 0.113, 0.089
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Figure 5: A draft idea of beam transport line. Eight rotating quadrupoles apply appropriate X-Y coupling to the beam.
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Table 2: Beam Parameters at Injection Point

parameters Numeric value
ay, ay -18.352, -14
B By 20, 20

Ry, R, -0.552, 0.435
R;, R, 3.704, 3.302
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Figure 6: Outline of electron-gun test beam line at KEK.
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Figure 7: 20 data samples to analyze G-matrix.
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Figure 8: Comparison of (x?) reconstruction results and
measured data from Fig. 7.
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Figure 9: Three-dimensional injection beam line [6].
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Figure 10: Injection angle vs. displacement of super
conductive coils relative to the iron yoke.
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Figure 11: Concept of shielding steering magnet.
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