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( Design and Comparison of Superconducting Magnets with Circular
Coil Elements for Magnetic Resonance Imaging )
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Abstract

This paper proposed a method which is the three types of magnet model for improving field inhomogeneity of
superconducting magnet. The length of coil wire was compared for the optimized current pattern using minimum power
methods and field inhomogeneity under the specific simulation condition in case of same magnet field strength about each
magnet type field inhomogeneity. Length of wire and field inhomogeneity were compared under the same condition( 18
target points, 20cm DSV). According to the simulation results, the smaller target points can reduce the wire length but it
can not improve the field inhomogeneity. Length of wire and low field inhomogeneity can not improve in same time.
However, small DSV and reducing target points can overcome the these problem. And to conclude, if it processes
shimming as reducing target points in case of magnet model which is open to space, about the size of same imaging
region it needs a lot of current values( or the length of wire) and decreases field homogeneity but it is useful to get
small ROL
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a® 1. A" XA Cylindrical Type Magnet
Fig. 1. Type A : Cylindrical type magnet.
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J% 2. BY AtA : Open Type Magnet
Fig. 2. Type B : Open type magnet.
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a2l 3. C8 A4 : Open-space Type Magnet
Fig. 3. Type C : Open-space type magnet.
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1. Specification of simulation model
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Table 1. Simulation parameters for the magnet type A, B,

and C.
Magnet Type Type Type
design A B C
Magnet 10 10 15
X X 5
2] (m)
01,02, ---09, | 01,02, ---09,
Coil A& (m) 1.0
1.0 1.0
Coil element 20 20 1%
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2. Calculation method of current distribution
and wire length
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field inhomogeneity (ppm)

Table 2. Simulation results: The length of wires and the
field inhomogeneities of the magnet type A, B,
and C.
Type A Type B Type C
Wire Z 0]
(km) 712 216 19%
ETYE
(RMS pom) 061 10.34 21
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d7 4. CE XAl Current Pattern
Fig. 4. The current pattern of the magnet type C.
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a2 5. Magnet Type C2| Field Pattern
Fig. 5. The field pattern of the magnet type C.
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Table 3. The number of target points vs. the current
and field map for the magnet type .C

2y Current map Field map (Tesla)
= min max min max
18 points
DSV -0.9528 1.0529 0.99984 | 0.99998
20%20
4 points
DSV -0.1418 0.1620 0.89378 0.97064
20%20
12 points
DSV -0.4569 0.6919 0.99998 | 0.99998
10x10
8 points
DSV -0.1518 0.0316 0.99990 0.99998
10x10
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Table 4. The number of target points vs. the length of
wire and the field inhomogeneity for the magnet
type C (20 cm DSV).

AR 18 ARA: 4
Wire Z 9] Erd= Wire Z 9] BEdsE
(km) (RMS ppm) (km) (RMS ppm)
975 27.47 10.9 12367

E 5 AXHS ol w2 Magnet type C2 Wire 4
0|2} inhomogeneity (10 cm DSV)

Table 5. The number of target points vs. the length of
wire and the inhomogeneity for the magnet type

C (10 cm DSV).
AMA: 12 A 8
Wire Zo] ETdE Wire 20| EAdE
(km) (RMS ppm) (km) (RMS ppm)
42.8 1.74 16.7 26.84
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