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radiation sources is very strong compared with the conventional one. The absolute values of higher harmonics of such a
dynamic aperture of the UESR is very small due to the strong sextupole magnets, we need to measure the higher
determined the coil positions of two coils that have no sensitivities to quadrupole and sextupole fields and have
sensitivity to sextupole fields.
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The magnetic field of sextupole magnets used in the Ultra-low Emittance Storage Ring (UESR) for synchrotron
high gradient magnet become large in proportion to the main field. Moreover, the pole pieces of the magnet are
saturated and stronger higher harmonics are generated. As the sextupole magnets control the dynamic aperture and the
harmonics precisely as well as the main field. The optimum coil arrangement of radial harmonic coil to suppress the
spurious higher harmonics of the sextupole magnets was studied by the simulation. Assuming the two coils, we
maximum sensitivities to octupole and decapole fields. We also studied the coil position for the measurement of main
field. To reduce the spurious main field, the coils are arranged to have no sensitivity to quadrupole field and maximum
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Figure 1: Harmonic coil(O : coilA, @ : coil B).

E&L, #A—VHEIN,EN,DaAf LA LIA/LB
ERAWT, RO 77 v 7 RZKLTREE 2D
LKL EKERIITHIEEEZD, 2D
ANEZSEOEE LV TN EANEZTELERT D
L BN RIIRD X 12 B,

K:ﬂ = KnA - KnB

LN, T . 21 LN n n
=i = () |- o ) - ()]

nr, nr, (5)
_ LN 1),

1_(14_A) _Ny (,_,rz_B) _(,_,rl_B)
e N, "4 T

TIZTrpldaan A OMUADEEE, r i ZNHIO
BT, rp XTI AL B OFMUDEE, 15 1RO H
BThHdD, HHEOEZDHA (5) 2RO L HITET,

K?=A4L{iﬂn‘N%@yy_@d?]

n-1
nr,

(6)
LN ,r), N,

A, =—— 5N, =% (7)
nr, N,

x=la T T (®)
T "4 N4

A (4) kv, SEBEBAICBITIMEDRER

FOAEORENDREET DG N —F= v 7 Kk
i, MRSy (n=2) &SHAL (n=3) Z3ICk4 2%
EEZREFIZTH L THA, BB DTETKS,
LML nG, ZOFEFE TIEEMGO N N—F=

I AR RT DEZE LN o TLES, £

2 CUARBRRER 5y & RNHRRR Gy DIz A TR o T &

B N—T = v 7 SR T B R R e R b

LEIaA VEEEZRD D, TRXTOEN—F

=y VR DR R E T 5 Z ST LW,

IR (n=4) & RSy (n=5) OFHEKRITH LD

WL, ZHix, EFEHEY v 7IcB TR, KK

DN—F=w 7 RAFEE—L~DEERKEL, &

WIZ72 B IEEEENNSL DD THD, bl

\Z SPring-8 TIX/UMIZHEL N T2 4 Yk D I 23| &

. AR AZEK TS TV,
SANEEBEIIRD 3 —ANEZLND, F 11X

I A, AANB EBK1IDOLEIITHLITH LT

RCHNCH2EE (F—A1), FB2iF=A4/ B »

aAf) A ORKHINZH D56 (Fr—22), H31X

WA LEBHLEFEZNT, 1as I DS Ty Ly D

KRHlz & 5858 (5F—A3) Thb, LILE2

D — AT UM Sy & SR DRZ R E & HIcE

T B EITTERY, TZTEYD 27, —RIZD

WTEZDH, ZOLEENS+HHRE TOHNKEZ

RIX, ROX 21275,

K& = A)|1-(2x)’ =N {(2y)" = (x2)’
w1 (o) N (o) () o
e 3 3 3

K = A1 (=) _N,{(iy) ~(=2) } (10

K = A,

K = A 1= (2x)" =N {(#9) - (22)'}]

an

(12)

K=K =0, xyz<l OFH4OH & KA E KA %
BAEANCEIRE L, Bl 72 = A VLB 2 R 7z,

32 FESF L RRES

BXIE Nr N1 1 00EAIC LT, —
21, BEOF—R3IZOWTIERSZREFHE LT,
=21, 3ELEBREIELEN 1 OBEIIMN -
770 M2 1TEXHED 2 DBEITHOWT, WS
&Ry DR RN 1, THRAL ST 2 A VAL
B rlli W EDEI2IEDLDLN, BLOZEORKOD
aAf)L A LaAf)L B OMNEBEZRRED LT
TWAENERLIZLDTHD, BERLEN 1 0D
BORZE, aA NVOMNERREX 3ITRT, BE
BN 2 & BN 2 3 NE Lo
MThDH, MZEORKELEETRLOBEZRE
2y hL72bOEK4IIRT, BEHEEHELTH
BZRITTEAEHEZ W ERb0b, K5, ¥
67 —A3DGHEDEZRE a4 NVONERERE
R, MSIXEEIHIEN20HE. K61X1 0D
BThHDH, ZOLEBEBRICEZ LS H{INT 5 &
B G ER DN RO L, BEHEnEmL
THEDLL RV, WK DR RN R ERD 1,
DALE TORZRELEZHILOMRER 71277,
A1 —A3 /B L THDE, ¥—A3
DIFNEVEZRRIFHNZ ERNbMhDE, £Z2TaAg
NLEX r—A 3 ORELAERH T2, &It

-643 -



Proceedings of the 10th Annual Meeting of Particle Accelerator Society of Japan (August 3-5, 2013, Nagoya, Japan)

WCDOWTIE, BEEEEE L THEEZRITZNICH
B LCTHINT 501 TlidRw, fo L A& 4H
TEY, BEEITNSVWEETHaA VORI
EHELLZIEI N, MABEEIZLY KEL RV AR
Thbd, TITEREEIT2E L, RICZOHED
IANDONEBRERD & ru/na D 0.5 T &0/
SWNE B, LV KRELL YD, M VA Lafy
B NAZET D, FIT oo, 05 LV R&ELT2
HDET D, 1/ DHTTIZHE - THIBAK Y DI
B ERDN, X0 EERINME S OKZENT
MNoTL D, LENRST r, 2dbFRkE L3
DHLER TRV, EEIINA—F=v 7 aflDOKE
S, aANVOBEEE, a4 VBRERR SIS T T,
rA/TA D3 05 225 08 fLDO TIROZDNREWVWE B
o, U EORRPOENAN—F=y 7O H—F
=7 aA NVOFEMEZRIT, ROLIICRT &
NTE D,

K =K{¥ =0 (13)
LN,r} - r; ) r ! T !
J G\ LYY PR LIV R M T T S
4r; 24 Un Un (14
LN,r} - T ’ 7. ’ T, ’
[(5“f7=—/*4ZA 1-(&) -2 (A) _(ﬂ) (15)
51, Ta Ia "4
1.5 1 r
n=4 /
- n=5
= It 1 < .
%g % o5 /
Zos| 1 £
\ - r1B
0 0> 0 05
ria/T2a I1A/T2A

(a) Sensitivity (b) Coil position
Figure 2: (a) Effective sensitivities for octupole and
decapole fields for the case of Nr=2. (b) Position relation
of two coils. Coil A and B are the same side.
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Figure 3: (a) Effective sensitivities for octupole and
decapole fields for the case of Nr=10. (b) Position relation
of two coils. Coil A and B are the same side.
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Figure 4: Relation between effective sensitivity and the
ratio of turn number of two coils.
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(a) Sensitivity (b) Coil position
Figure 5: (a) Effective sensitivities for octupole and
decapole fields for the case of Nr=2. (b) Psition relation
of two coils. 1,5 and r,, are the opposite sides of the
center.
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(a) Sensitivity (b) Coil position
Figure 6: (a) Effective sensitivities for octupole and
decapole fields for the case of Nr=10. (b) Position relation
of two coils. 1,5 and r,, are the opposite sides of the
center.
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Figure 7: Relation between effective sensitivity and the
ratio of turn number of two coils.
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