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DESIGN OF A STRONGLY X-Y COUPLED BEAM TRANSPORT LINE
FOR A SPIRAL INJECTION
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Abstract

A new experiment for very precise measurements of muon anomalous magnetic moment (g-2) and electron dipole
moment (EDM) is planned at J-PARC. One of new technologies is the 3- dimensional spiral beam injection to the compact
storage ring with strongly X-Y coupled beam. We give a brief introduction of beam transport line between LINAC which
applies proper X-Y correlation to the beam, and discuss how we decide the X-Y coupling parameters as well. A plan of
test beam line to prove feasibility of 3- dimensional spiral beam injection is also shown.
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¥ Notjust a transportline.

¥ Butwe need to apply a proper X-Y coupling to beam.
¥ We need several skew quadruple magnets.

¥ Inthis design, we use & (small) skews.

Figure 1: Outline of beam transport line.
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Figure 2: Schematic view of transport line (part) and the
storage magnet.
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Figure 3: Expected phase space of beam at the entrance and
the exit of beam transport line. (2000 samples)
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Figure 4: 3-D spiral injection with the storage magnet.
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Figure 5: Document layout.
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Figure 7: Beam shape at the injection point.
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Figure 8: Explanation of getting proper rotation matrix.
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Figure 9: Injection test sample. (50 samples from Figure 3)
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Table 3: Document Layout

rho(mm) 1155.057
L(mm) 250

bend (deg) 12.5
p(GeV/c) 0.3
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Table 5: Document Layout

Quadruple Rotation angle  K1(*) NI [AT/pole]
ID [degree](*)

Ql 0.0 -18.1687 -11566.6
Q2 0.0 17.1299 10905.26
Q2 -31.2492 11.8042 7514.798
Q4 -12.8773 -15.9233 -10137.1
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Q7 17.1375 -2.4236 1542.94
Q8 11.9594 -2.6982 -1717.75
Q9 8.1150 -2.2056 1404.097
Q10 12.7023 5.1113 3253.969

(*) Rotation angle and K1 will be optimized.
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Figure 10: Image of test beam line.
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