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CONSTRUCTION OF HARMONIC COILS OPTIMIZED FOR THE SEXTUPOLE
MAGNETS AND ITS FIELD MEASUREMENT METHOD
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Abstract

The next generation ultra-low emittance storage rings have large chromaticities and small dispersion, which leads to
stronger sextupole magnets. The higher harmonic field components increase with the increment of sextupole field and
further reduce the small dynamic aperture. Thus we need to measure the higher field components precisely as well as
the sextupole field. But in harmonic coil measurement, spurious fields are generated from rotation and position errors of
the coil, which prevent the precise measurement of magnetic fields. We studied to eliminate the spurious field of
harmonic coil and measure the main sextupole and higher harmonic components, precisely. We made the harmonic
coils that have lower sensitivities to the spurious fields and measure the real field precisely. The procedure to measure
magnetic center and magnetic fields using the coils is also described.
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Figure 1: Harmonic coil for the measurement of higher harmonic components of sextupole magnets.
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Figure 2: Cross section of the harmonic coil for the
measurement of higher harmonic components of
sextupole magnets.
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Table 1: Number of Coil Winding and Coil Position of
Harmonic Coils for Higher Harmonic Field Measurement

BEH fLiE oA OLE ria,miB
aAfA 8 9.5 mm 7.7 mm
24/ B 16 7.4 mm 6.3 mm

Table 2: Normalized Coil Position and Effective Sensitivity

ria/tis /A nisms KoL KsWIz KAWL Kss

0.8105 0.781 0.662 0.9% 0.4% 22% 52%
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Figure 3: Harmonic coil for the measurement of main field component of sextupole magnets.
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Figure 4: Cross section of the harmonic coil for the
measurement of main field component of sextupole
magnets.

WRT DRESZRIIFICT D LIETE T, WK K
T 20N H D, o T, EWEGMD TH DA
oy A2 RET B T2 DIiE, WUARR IS )H 5 s
Krtft= 0 OO H £ T, Kt KMb7 25 L9 =2
A NEEZRD -, ZOBEOKSZRITIRD X 517k
Do

K& =0 ®)

2N L, | (1 Y’

eff _
K3 = 3,2
n Fry

)

X 3 EMRDTHEHDN—F =y 7 a4 VOINE
Mz, K4 lzWrmXamrd, 28031 3 qxt
T, AMAlD 2 A AL BT EAN—F = > 7 RHE
HaA T 9.5mm THAID 2 A WALE T RYE B
MNH1mm & Lz, £ 3 IZaA VB H L NEZ R
R

Table 3: Number of Coil Winding and Coil Position of
Harmonic Coils for Main Field Measurement

BREH LB 12a,128 P riariB
aAf)VA 8 9.5 mm 1.1 mm
=¥ 8 9.5 mm 1.1 mm
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