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Abstract

This paper introduces the magnetic field calculation based on the actual machine manufacturing drawing of the
superconducting storage magnet for 3D spiral incident. We also discuss the design of the reference trajectory for the
magnetic field and the XY coupling required for incidence. Finally, we report on the progress of transport line design and
parameter determination of rotating quadrupole electromagnets.
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Table 1: Model Comparison
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Figure 1: Comparisons of two types of models.
Figure 2 (1T, ZEICE BN —2ROBAERK L A1
OPERA-3D DETNIZREBLV, B =LA DM E%
T

-267 -



Proceedings of the 18th Annual Meeting of Particle Accelerator Society of Japan
August 9 - 12, 2021, QST-Takasaki Online, Japan

PASJ2021 MOP016

~15 LEnE
Aok

Figure 2: Drawing of 2021model and OPERA-3D.
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Figure 3: 3-D spiral beam trajectory inside the storage
magnet.
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Table 2: Model Comparison
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Figure 4: Single particle tracking.
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Figure 5: Additional steering devices for pitch angle
adjustment.
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Figure 6: X-Y coupling comparison between clockwise
and counterclockwise.

Table 3:X-Y Coupling and Twiss Parameters
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Figure 7: Image of transport line to apply appropriate X-Y
coupling. Expected rms values of the beam is also shown.
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Figure 8: Phase space images at point-A and -B at the
transport line.
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Figure 9: Transport line has two different slope sections to
adjust beam injection pitch angle at the entrance point of
the storage magnet.

Table 4: Tentative Parameters of Quads

Id# Bore[m] K[T/m] AT[A] Angle
[degree]

Q1 0.01 0.263 24.92 0

Q2 0.01 -7.3557 -292.67 0

Q11 0.01 10.456 416.02 0

Q3 0.01 -39.12 -1556.49 -42.13
Q4 0.01 0.688 27.36 -59.88
Q5 0.03 0.0965 34.578 -65.83
Q6 0.03 0.1360 48.69 -63.63
Q7 0.05 -3.4675 -3449.22 41.32
Q10 0.05 -3.4544 -3436.148 -48.60

A% Table 4 | ZFESRTA—HET LT D 4 D 4
AT D ARG R ED DL LB, BIET A2 RIRD
REFE TV, B ~A74’/§$nxﬁ{ﬁ%@&>fb W,

- 269 -



Proceedings of the 18th Annual Meeting of Particle Accelerator Society of Japan
August 9 - 12, 2021, QST-Takasaki Online, Japan
PASJ2021 MOPO016

Bt
AHFSEIE ISPS RHIFZ 19H00673, 26287055 DR
Z2ZTTZbDTY,

P

[1] M. Abe et al., PTEP, Volume 2019, Issue 5, May 2019,
053C02. .doi:10.1093/ptep/ptz030

[2] H. linuma, H. Nakayama, K. Oide, K. Sasaki, N. Saito, T.
Mibe, M. Abe, Nucl. Instrum. Methods Phys. Res. A, 832,
51 (2016). doi:10.1016/j.nima.2016.05.126

[3] M. Abe et al., “& 18 [B] H ANNif# 743 4F 427, THPO16.

[4] H. linuma et al, “# 17 [A] B A0 #5222 E L7,
Proceedings of the 17th Annual Meeting of Particle
Accelerator Society of Japan, Sapporo, Japan, Sep. 2-4,
2020;
https://www.pasj.jp/web_publish/pasj2020/proceedings/P
DF/THPP/THPP48.pdf

-270 -



