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Abstract The shield effects of the
actively shielded superconducting magnet
systems for MR! were investigated. The
magnetic field was calculated by FEM
considering the winding error and the
homogeneity of the magnetic field at the
30cm DSV was presented. The 5 gauss
stray field line was restricted within 5m
from the magnet center.
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Table 1. Specification of the main coil

R L i B RS R
(mm)}| (mm)
M1 45.2 21 21 949
M2 (106.4 17 17 1809
M3 [235.6 21 21 4948
M1~ | 45.2 21 21 949
M2’ 1106.4 17 17 1809
M3~ [253.6] 21 21 4948

Table 2. Specification of the shield coil

REAERE 1.
P E ] s LECR ERE
S1 131.5 21 21 2762
S1° [131.5 21 21 2762

Fig. 1. Main coil of the superconducting
MRI magnet
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Fig. 2. Model of the superconducting MRI
magnet for finite element analysis

3.2 siM&dn

a8 3%E ¥ 671Ad AXAHRE eER
Atk 28 3& AA d9oMe AH5EE £X
2 vehd Aotk F A4 € A7 AN FHe
A #HY 36973.8 Gauss7tA et e, #
Aol FAdME 15018.2 Gauss® AAH E
t} 18.2 Gauss7t A4 Yeiych =3 F+ 44
9] QdE A= 116.9H, ¥ dAH9 JAd9dx
= 54.5H, 22lnz AA JA¥Y€LsE 132.3H=
vHERSETH

a3 4, 5, 62 ¥ 24 ZAE FU49
30cm DSV Wolde AZFd =S vepd 23
x=g Z]';g'ﬂoéE}\':‘ (Bmax—Bmin)/Bcemer* 186-0’]
Ao 9ldted ppm ©HE ALrEh ¥ 4A
= Z+2F 10cm, 20cm, 30cm DSVY €FE
wra} ke EASHHT ol& E®W 10cm DSV
A= 10ppm. 20cm DSVl & 35ppm, 1¥
i 30cm DSVAlAE ¢ 60ppm ol A4
dx2 velfo, FHAN oFE ZFE AF
Fdz7}t o)A E AL & 5 Ut} °E EH
A8 HBES7) fstd 29 59 2™ 69l
30cm DSV WM z&% ¥ RES wet AXT
dz g Yelghdo. =4 FUFe2E 60ppm
Aol BWAE WEgogE 6.5ppm °|WE
aF 49 AAHQ AFFEEE HFE F
weke] AAFAdE o RAAE & T U
ety AATLEE B F7] Hax
g wenge W] S B
o] ZHAolEE RS & F Ut

4
o)

N fir
i o

=3
X

- 114 -



==
2

TSN

0N
U

)

A & & mE g AR WM S FIPsio,
oo AAI vusidc. $4 &Lz FH
o &€ 36973.8 GaussolA 37343.9 Gauss
2, ozl FAHAMY A %L 15018.2
GaussdlA 15075.7 Gauss®E &7l 2
d 7% 29 89 AHAE 1YL W 30cm
DSV WolAe AAFIdEE HAISHY. of 7
© AAFLdEE &% 120ppme 2 Ao Z &

MNP A% 60ppm 2ot 2wz g3td AL
golgt 4 g}, A IdWtEH oz AFTY
=7} 200ppm oW 2R FA o2 BHPol 7}
3 RAor deixd vk A A”GE 3
A g3 AEA BF ALE ol &3t AT
AEE P4 = ddtzm ddE,

e

Fig. 3. Contour of magnetic field
density(I1B1)
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Fig. 4. Graph of homogeneity within the o
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30cm DSV
Fig. 7. Graph of homogeneity within the
30cm DSV considering the winding error
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Fig. 5. Graph of homogeneity at the Z fazry

axis of center sphere
Fig. 8. Graph of homogeneity at the Z
axis of center sphere (winding error)
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Fig. 6. Graph of homogeneity at the R
axis of center sphere

- 115 -



2¥ 4m 979 AR el zEln
€ bm %9 AR go] 5G RG
dujgtt. 28 129 A#H PAol
F&A 10m ¥roll 5G lel ¥4
= lms}l B zd gAY J9F%S vd?ﬂ
ZJZ}Q T At BT 2 AHL ez W
o e AgA Azt g3 fKlEE ?%l_
AAAE ZAADo2A HAAAY A 22
I QA ERE IA F:oh

ko
=
2

=

rlr Y [0 o

Fig. 9. Flux lines of the magnet for MRI
with shielding coil

Fig. 10. Flux lines of the magnet for
MRI without shielding coil
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Fig. 11. 5 Gauss line near the magnet
for MRI with shielding coil
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Fig. 12. 5 Gauss line near the magnet
for MRI without shielding coil
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