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Target Magnet IDS120j: three solenoids per cryostat; large axial gaps at z = 4, 10, 15 & 20 m [drawing courtesy Van Graves]. Target Magnet IDS120k is
very similar, but the outboard solenoids in all cryostats except the first are of optimized (larger) inner radius, to improve field profile. U = 3.34 GJ.



Selected Parameters of Target Magnet IDS120k

1247 kA 0.1 meters ALeiec 1724 uQcmat 20 °C 7.0 nQcm/deg 10.0 °CTo 40.0  atmospheres AP 0.10m ALy
Coil designation Units Cul Cu2 Cu3 Cu4 Cub SC1 SC2 SC3 SC4 SC5 SC6 SC7 SC8 SC9 SC10 SC11 SC12
SSt shell thickness cm 0255 0325 0183 0160 0.145
Current density jAcoi kAlcm2  5.00 2201 2074 1412 1204 1059 1931 2176 2673 3346 4122 4072 4503 4666 4.645 4645 4645 4645
Coil length cm 100.2 123.6 207.2 2120 2156 3523 7778 4520 3123 2554 1545 13.00 3413 10.96 1412 3203 14.12
Gap between coils cm 0.00 8730 1486 7428 8320 1050 3731 27.89 70.76 3971 39.71  72.00
Upstream end cm -876  -111.0 -121.0 -1258 -1295 -2409 1114 2765 470.2 5757 9143 1035 1085 1454 1536 1590 1950
Downstream end cm 126 126 86.2 86.2 862 1114 1892 3217 5015 8311 9298 1048 1426 1465 1550 1910 1964
Inner radius cm 1834 2385 2958 3621 4330 1200 1200 1200 1200  89.65 1183 7236 6992 6994 7188 50.08 71.88
Radial depth of conductor cm 4760 4903 5943 6.435  6.861 75.83 6434 7583 5563 4155 52.02 1455  2.456 16.45 18.12 2334  18.12
Outer radius cm 2310 2876 3552 4264 5016 1958 1843 1958 1756 9381 1703 8691 7238 8639 90.00 5242  90.00
Volume, inc. SSt shell m3 3993 0066 0108 0260 0347 0444 2651 479 3.40 1.61 0.61 0.73 0.09 0.37 0.09 0.13 0.24 0.13
Maximum on-axis field T 20.22 19.01 17.89 16.88 15.97 15.13 13.54 8.29 477 3.58 2.17 1.90 177 1.53
SCy, MPa & fr. 6.00 none 0 0.093 0070 0.029 0018 0.017 0011 0.011 0011 0.010 0.010 0.010 0.010
Cuy, MPa & fr. 8.95 100 0 0550 0550 0550 0550 0550 0154 0174 0214 0268 0330 0326 0360 0373 0372 0372 0372 0.372
SSty, MPa & fr. 7.80 700 700 0051 0062 003 0024 0021 0521 0495 0436 0313 0159 0174 0088 0.056 0061 0061 0061 0.061
SStcm & SC M$ 30M  $875 0000 0256 0326 0183 0160 0.145 $742 $10.0 $296 $.176 $.062 $.049 $006 $.025 $.005 $008 $.014  $.008
Coil tons $/m3 6.50 2244 035  0.583 1.382 1.835 2344 1590 27.92 18.07 7.80 2.56 3.12 0.37 141 0.34 0.49 0.92 0.49
M$@$400/kg 040  $260  $89.8 4 4 4 4 4 paths/layer
Magnet MW or MA-m 1126 86.49 1.53 2.28 2.58 2.46 241 5119 1041  9.09 5.40 2.52 2.97 0.43 1.75 0.41 0.60 1.12 0.60

Coil dimensions are in rows 3 through 11. Anticipated for the complete magnet, but not tabulated above, are an additional seven sets of three sole-
noids each that repeat solenoids SC #10, SC #11 and SC #12 at multiples of 5 m, to a distance z = 50 m. The cost estimates in the columns with first-row
entries “kA” and “0.1” include solenoids to z = 20 m.

The cost of each solenoid is based on its mass of superconductor (if any), copper, stainless steel and insulation. The assumed unit cost of fabricated
Nb,Sn (SC #1-#3) is 30 MS/m?; that of NbTi (SC #4 and up) is $6 M$/m?. The assumed cost of copper, stainless steel and insulation is $400/kg. Costs of
cryostats, shielding vessels, shielding and other components have yet to be estimated.

The estimated cost of the resistive magnet is 6.50 metric tonnes x $400/kg = $2.60 M. The cost of SC#1 is the sum of two components: supercon-
ducting and non-superconducting. The non-superconducting cost is 159.0 tonnes x $400/kg = 63.6 MS. The cost attributed to the superconductor is
26.51 m> x 0.093 x 30 M$/m? = 74.2 M$, for a total of $137.8. MS.

The non-superconducting unit cost of $400/kg compares to the $250/kg reported for resistive magnets at the National High Magnetic Field Laborato-
ry (NHMFL) at Tallahassee, Florida. The superconducting unit cost of 30 M$/m? approximately doubles the non-superconducting unit cost a supercon-
ducting magnet. The average unit cost for all the superconducting magnets is (87.5 MS + 89.8 MS$ =177.3 MS) / 224.4 tonnes = $790/kg. This compares
with the$400-$500/kg reported for superconducting and hybrid magnets at the NHMFL.



