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JSC 10 T Dipole Magnet Design

20 HELIUM (return)

1% HELIUM (flow)

SHELL TYPE COILI.D.@50
1st layer 18turn
2nd layer 12 turn
— STAINLESS STEEL COLLAR

IRON LAMINATION (Cold Iron)

IRON VACUUM WALL

CORRECTION COIL

80K SHIELD (Lig. Nitrogen)

0 10 20 30
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scale (cm)
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A, NbaSn, NbTi-1.8K
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. mm _mm
note: High Current Density Wire 10 x2

I 13KA at 10T
C, Cold iron,Cold Bore »
JE60KA/cm
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mm _mm
E. Self-correction Coil ? 10 x1

I 5.5KA at 5.5T

Jg 45KA/cm
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d
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(KJ/m)
Coll Length 8 5 20 10
()
Ring Dia (Km) 2 1 20 a0
Enargy (TeV) 1 0.35 20 30
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‘Table .. Parameters of 10T NbTL/Cu dipole magnet
cooled with superfluld

Central fleld 107
Max. fleld In the coil 10.7 1
Uscful aperture 60 mm

Field homogeneclity In the

useful aperture A/ = §x10”"

Operating curvent 5000 A
Overall current density 32,700 Afem
Stored energy 896 K1
Inductance 72 mil
Length of magnet 1000 mm
I.D. of the ivon shield 460 mm
0.D. of the rion shileld 800 wm
Total bursting force 635 ton
Total cowpregslive force

at mid plane 142 ton
Conductor size (monolithic)

materinl Nb/'Ti/Cu

copper ratlo 1.0

Insulatjon Kapron

Graded multishell coil structurc for
10T NbySn/Cu dipole magnet

TotaL Turn 192

Currebt 5160 A AT 10T
Storep Eneray 959 KJ/m

BursTinG Force

N=1 11 ToN/CM
N=2 4,3 ton/cm
N=3 I Ton/cn
N=1H 3.5 Ton/cn
N=5 8.7 Ton/cH
N = -1,9 T1on/en

Totat U0, Ton/cn




EORERELE EMRNEE | 051-5-8

Table . Parameters of large current bronze pi‘ocussed
7"'13-0 3:“)96—)00) ’E.—'r“)U@Eﬁ?EJﬂ)ﬁg. monollithic Nb3Sn stubilized enble
W -
5‘ﬁ =2 ‘iEﬁoZ, EE D L-2 }‘7&9 ZE Critienl current st 10T and 4.2K 5,000 A
. Cross scction of monulithic cable 13.8 mm?
( L, = 75‘0771) L= g0 am) Eﬁf‘ﬁ Number of Fllaments 113,000
Fitament dismcter 5 jitn
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('/’ ﬁqz&) ‘;‘{“ 2 @3-3 ﬁ’ﬁ-ﬁ?ﬁ@ Copper fraction 53.8 %
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