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ABSTRACT

The high-energy physics program on the Superconducting Super Collider
(88C) will probably include a magnetic detector in one of the interaction regions. A
preliminary design report of a superconducting solenoid suitable for the detector has
been prepared at Fermilab and could serve as the design specification for the
industrial design and fabrication effort. The required magnetic field is 1.5 T over a
volume 8 meters in diameter by 16 meters long. Because the coil-liguid helium-
vacuum vessel modules will be buried inside the detector and virtually inaccessible
for maintenance or repairs a conservabive design philosophy was adopted. For
example, the coil will be bath cooled and will have a quite low current density to
guarantee that it will not be damaged in the unlikely event of a quench. Welded,
stainless steel comstruction in accordance with the ASME Pressure Vessel Code will
be used for both helium and vacuum vessels and the sizing of the Inconel cold-mass
supports will include a substantial safety factor. The magnetostatic analysis and
the calculation of the Lorents forces were done with the finite-element analysis
program ANSYS. The final paper will include the parameters and dimensions of
the conductor, coil and vessels and will summarize the results of the magnetostatic,
electrical, quench, thermal and stress analyses.
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Figure 2: End
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8 x 16 m field volume

1.5t 2 T

5000 tonnes of calorimetry inside bore

egu

High predictability and reliability

wf



EARLY

Calorimeter support independent of cryostat
2-m coil, helium vessel modules

Two, 8-m long cryostat assemblies

1.7 T

Bath cooled, cryostable, quench safe {““‘E“mw
copper and stainless o

Thermosiphon

E

Conservative in all design areas



Cryostat module dimensions: 8.9 m ID x 11.3 m OD
Coil dimensions: 9.6 m ID x 10.0 m OD

Operating current: 5 kA

Total inductance: 112 H

Total stored energy: 1400 MJ



Material: Cu/Nb-Ti

Dimensions: 16 mm x 26 mm

Cu/Nb-Ti area ratio: 140

Conductor current density: 10.7 A/mm’%z at 5 kA
Fraction of short sample: 60%

Temperature margin: 2.3 K

Surface heat flux: 94 mW/cm™ at 5 kA
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Fast discharge resistor: 0.10

e

(1) di: 6.41 x 10" A2




Slow discharge resistor: 0.02
Charge time: 1.5 h with 100 V
Slow discharge time: 2 h

Total eddy current heating: 90 W
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Weight and length of conductor
2-m module: 80 tonnes, 18 km
total: 360 tonnes, 145 km

Cold mass
2-m module: 165 tonnes
8-m assembly: 660 tonnes
total; 1320 tonnes

Weight of each 8-m assembly: 800 tonnes
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Coil winding: vendor’'s plant or on SSC site?
Assembly and testing of 2-m modules: Where?

Overland transportation to Texas site: possible but

©

expensive



UTSI dipole (Argonne)-----smmmmmmmmmmmmeaaeeeu210)

15-ft bubble chamber solenoid (Fermilab)-- 400
Big European Bubble Chamber (CERN}---- 800
METF (Livermore) - - eommmmmmmmememeemeen 4

9x 16 Detector solenoid (SSC)-----reoeneeen 1400 M.

LCT Tokamak é@ ak Rid ge ) SRE——— K 1610 I



A conservative, cryostable solenoid to generate

1.7 T over a volume 8 x 10 m is feasible.

® 2 ®

Optimization of parameters may result in a more

cost-effective design. lssues of manufacturability
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and transportation are important and remain to

s

be studied.



