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Critical current density

Critical surface
By(T) = By~ (1 — t1°2)
C(t
]C — Q bCI.S,(l _b)z
B,
C(t) = Co- (1 —tHH)*- (1 —t?)”
Where:t = TL b= BB‘Et) with B, peak field on the conductor

Tv0, Beoo, a, Cpare fitting parameters computed from the analysis of measurements on the conductor.

For a reasonable estimate of the critical current density of a round wire, magnet designers can

assume the following parameters: T, = 16 K, Bc2o =28.8 T, a = 0.96, Cy= 255230 A/mm? T. For the
cable degradation we assume 5%.
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Pre-analysis

Operating current with 10% LL margin
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Bpeak [T]

jo =200 A/mm? (10000 A/21.4x2.22mm? - 5%)
Bo=13.1T (b3 =0)

(approximately whatis needed to reach 16 T with yoke)
Xmax=119 mm

Turns = 158 (1.58e6 ampere.turn)
Apertu re (D = 30 MM (supportneeded for block coil)
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Design no-grading
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Definition of geo/sat for harmonics? 1 aperture/2 aperture/low current/operating current’.?



Design grading ...
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Design grading ..
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Conclusion - Cables

Quantity ~cable cable cable
Fresca2

#strands -

diameter mm 1 0.7 1.1 1.1 0.7 1.0
thickness mm 1.82 1.25 2.0 2.0 1.25 1.82
width mm 21.0 14.7 21.0 18.5 18.5 14.7

isolation mm

Bernardo’s

@ @ © © @ @
Magnet no-grad

version v12 v12

v10 v10
vll vll



Conclusion - Magnets
N R T S

10.15 9.33 6.14
Bpeak T 16.52 16.46 16.51
Margin LL % 10 10 10.8
Nturns - 174 174 292
NDP - 2 2 3
Inner coil mm 29.6 30.8 31.8
Outer coil mm 119.3 101.8 113.4
Fx kN/m 11310 10280 11160
Cu/nonCu - 1.0/1.9 1.0/1.7 1.0/3.7
Cable - @ . @ . . .
[ A g
it | i I
i i i
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