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Abstract

Application of permanent magnets to the damping ring of International Linear Collider (ILC) is investigated. Re-
placing electromagnets with permanent magnets can reduce not only electricity for exciting the coils and maintenance
cost of power supplies but also leakage accidents of cooling water. Bending magnets and correction magnets are used
in damping ring, but we tried to calculate magnetic field distributions in correction magnets using permanent magnets
with 3D magnetic field code CST studio. Then we improved magnet shape and calculated again, and the results of the

evaluation are presented.
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Table 1: Frame and Magnet Parameter

z[mm] X y[mm] X z[mm]
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Figure 1: Former sample model.
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Figure 2: Field distribution on median plane. Top: z axis.
Bottom: x axis.
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Figure 3: BLproduct before and after improvement.
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Figure 4: Improved sample model.
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Figure 5: Field distribution on median plane at improved
model. Top: z axis. Bottom: x axis.
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Figure 6: Magnetic field distribution before and after im-
provement.
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Figure 7: Rotor angle dependence of integrated sextupole
component ratio.
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Figure 8: Rotor angle dependence of integrated sextupole
component.
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Figure 9: Comparison of SD ratio by L;, value.
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Figure 10: Comparison of SD ratio by rj, value.

3. F&Bb

CST studio Z AW/ 3 ottt IZE BV I 2 b —
Ta Tk KA OREE DA FIZ X 5 BL
FOFHMEDR E2HERTHI N TE T, £/2F
RE2HE L L= 80.0 + 0.1 mm. rp= 22.85 + 0.1
mm CTHNIXTHEDOW L2 +oRETE 5L AED
L5ZENTE, ZOMEE S L IEAMERZ BEL,
FKERICHET DG MOMEZITV, ¥ Ialb—
VavOREREEELUTW FETH B,

SE Xk

[1] LC  Technical Design Report; https://www.
linearcollider.org/ILC/Publications/
Technical-Design-Report

[2] Y. Iwashita, N. Terunuma, “Design Study of PM Dipole for
ILC Damping Ring”, IPAC2018, Vancouver, BC, Canada.

[3] CST studio suite;  https://www.aetjapan.com/
software/CST_Overview.php

[4] T. Yako et al., “Design study of main dipole magnet using
permanent magnet for ILC damping ring”, PASJ2018 pro-
ceedings.

[5] M. Abe et al., “Design of correction magnet with permanent
magnet for damping ring”, PASJ2018 proceedings.

-702 -



