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Abstract ~ NMR researches are required

high field and high homogeneous super-
conducting magnet. Thus superconducting
magnets for NMR applications are designed
with minimization of coil winding volume
satisfied constraints such as field strength,
field homogeneity, etc.

In this paper. we are discussed
optimal design of high field super-
conducting magnet for NMR applications.
For a design example, we designed
unshielded superconducting magnet for
600MHz NMR spectrometer with 100mm
room temperature bore size and obtained
14.1011(T) field strength and 1.33ppm
field homogeneity.
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Fig.1. Solenoid magnet
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Fig.2. Coil geometric function M.(a.8)
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Fig.3. Combined coil for 8th order
magnet
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Table. 1
coil | coill | coil2 | coll3 | coild | coil5 Current
[A]
id
width 30 1 30 1 30 { 30 | 30
Initial | [cm] )
145

guess |Length
OB 210 | 320 | 330 | 200 | 250

{cml]

-

[C’rit]h 15 17372089 15 | 30
Optimal 145.414

Length

B 00 | 200 |30203]10.782] 19.28
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Fig.5. Compare initial configuration{(dot
line) with optimal configuration
(solid line)
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Fig.6. Compare fully initial configuration
with fully optimal configuration
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Fig.7 Optimization of coil length and
width and of objective function
and current
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Fig.8 Field homogeneity

Fig.9. Field distribution and field
contour line
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Table.2.
parameter |coil 1]coil 2{coil 3{clil 4 |coil 5
Winding |1, 06115 00(20.48|28.46| 28 46
I1D(cm)
Winding
OD(em) 13.27118.40126.54(31.52134.42
Winding
Width(em) 1.50 {1 1.74 1299 {1.50| 3.00
Winding
Lengthlem) 40.0 1 40.0 | 6.4 | 6.56 |19.22

turns/Layer| 288 | 352 | 534 | 284 | 252
Layer 12 17 30 22 43
Wire Type |[NbsSn|NbsSn| NbTi | NbTi | NbTi

Bare Wire 1) 95611 000(1.073]0.706|0 706
$(mm])

Insulated |\ 50011 13011 19410.757]0 757

Wire ¢{mm)
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