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A Study on Highly Homogeneous Double Helmholtz Superconducting
Magnet and Newly Configurated Superconducting Magnet
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Abstract-At present superconducting magnets have been feasible for many applications which require
high field or highly homogeneous field that it is too difficult to be produced by conventional electro-
magnets, This paper is a stuny on Donble Helmholtz superconducting magnet and newly configurated
superconducting magnet that realize highly homogeneous field with the minimum magnet volume,
Nonlinear programming method is effectively used for the minimum volume of superconducting magnet
that realizes the desired field intensity and high homogeneity. The results on Double Helmholtz and
newly configurated superducting magnets that are presented in this paper are largely improved,
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Fig. 1 Simple solenoid magnet.
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B 1 B=15[TIR) 452l A4 x5 5 4
Table1 Optimm dimension and field, By=1.5[T],

Double Helmholtz 3-split solenoid
a, =38.65 [cm] a; = 38.65 |em]
a, =41. 064 cm] a, = 39.377[cem]
b, =92. 456 cm] b, = 72.360[cm]
b, =62. 150{ em ] a; = 38.650[ cm]
as =38, 650[ cm] a, = 45.497[cm]
a, =40. 514[ em] b, = 109.997(cm]
b, =27. 968[ em] by = 99. 580{ em]
b, =11. 267[ em]
VOLUME= VOLUME=

26060 .690[ cnt ] 31743.762[cm*)
B (z/a) GAUSS B(z/a;) GAUSS
B(.00) =14999. 998 B (. 00) = 15000. 000
B(.02) =14999. 998 B (. 02) = 15000, 000
B(.04) =14999. 998 B (, 04) = 15000. 000
B (.06) =14999. 998 B (. 06) = 15000. 000
B (.08) =14999. 998 B (. 08) = 15000. 000
B (. 10) =14999. 998 B (. 10) = 15000. 000
B(.12) =14999. 998 B (. 12) = 15000. 000
B (. 14) —14999. 997 B (. 14) = 15000. 000
B(.16) =14999. 996 B (. 16) = 15000. 000
B (. 18) =14999. 992 B (. 18) = 15000. 000
B(.20) =14999. 985 B (. 20) = 15000. 000
B(.22) =14999. 970 B (. 22) = 14999. 999
B(.24) =14999. 943 B (. 24) = 14999. 998
B(.26) =14999. 896 B (. 26) = 14999. 997
B(.28) =14999. 818 B (. 28) = 14999. 994
B(.30) =14999. 691 B (. 30) = 14999, 990
B(.30) =14999. 495 B (. 32) = 14999. 984
B(.32) =14999. 200 B (. 34) = 14999. 973
B (.34) =14998.767 B (. 36) = 14999. 958
B(.36) =14998. 148 B (. 38) = 14999. 935
B (.38) =14997. 282 B (. 40) = 14999. 901
B (. 40) —14996. 094 B (. 42) = 14999, 852
B(.42) =14994. 4196 B, 44) = 14999. 784
B(.44) =14992. 379 B (. 46) = 14999. 690
B(.48) =14989. 619 B (. 48) = 14999. 562
B (.50) =14986. 070 B (. 50) = 14999. 388
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A
Table 2 Optimum dimension and field at the balancing,
Double Helmholtz 3-split solenoid
38.65 [cm] a, = 38.65 [em]
a, =41. 062[ cm] a, = 39.377[cm])
=92. 817[cem | by, = 72. 463[cm]
b, =62. 118{cm | as = 38.650|cm]
a3 =38. 650{cm | a,= 45.398[cm]
a,=40. 514 cem] b, =110.381[cm]|
by =27. 682[cm ] b;= 99. 791{cm)
b, =11.017[cm ]
VOLUME= /OLUME=
26267 .483[ cm?] 31776 .038[cm’ ]
B(z/a,) GAUSS B(z/a,) GAUSS
B (. 00) == 15070. 836 B (. 00) = 14989. 769
B (. 02) = 15070. 832 B (. 03) = 14989. 768
B (. 04) = 15070. 820 B (. 06) = 14989, 766
B (. 06) == 15070. 802 B{.09) = 14989. 764
B (. 08) == 15070. 779 B (. 12) = 14989. 761
B (. 10) = 15070. 753 B (. 15) = 14989. 759
B (. 12) = 15070. 728 B (. 18) = 14989, 758
B (. 14) = 15070. 707 B (. 21) = 14989, 761
B (. 16) = 15070. 692 B (. 24) = 14989, 767
B (. 18) = 15070. 689 B(.27) = 14989. 780
B (. 20) = 15070. 700 B (. 30) = 14989. 798
B(.22) = 15070. 726 B (. 33) = 14Y89. 823
B (. 24) = 15070. 768 B (. 36) = 14989. 853
B (. 26) = 15070. 823 B (. 39) = 14989. 884
B (. 28) = 15070. 886 B (. 42) = 14989. 910
B (. 30) = 15070. 945 B (. 45) = 14989. 918
B (. 32) = 15070. 983 B (. 48) = 14989. 889
B (. 34) = 15070.977 B (.51) = 14989. 796
B (. 36) = 15070. 892 B (. 54) = 14989, 598
B (. 38) = 15070. 683 B (. 57) = 14989. 240
B (. 40) = 15070. 295 B( 60) = 14988. 645
B (. 42) = 15069. 654 . 63) = 14987. 712
B (. 44) = 15068. 673 B( 66) = 14986. 309
B{. 46) = 15067. 249 . 69) = 14984, 268
B (. 48) =- 15065. 255 72) = 14981. 379
B (. 50) = 15062. 549 75) = 14977. 378
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Fig. 4 Field homogeneity of 3—split soleroid magnet.
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