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CLAIMS: 

1. A High Temperature Superconductor, HTS, magnet comprising:

a coil formed of nested concentric windings wound around an axis of the

coil, each winding comprising HTS material; and 5 

first and second conductor elements each comprising respective 

electrical contact surfaces through which to supply electric current to, or receive 

electric current from, a portion of a respective at least one of the windings, each 

electrical contact surface providing electrical contact between the conductor 

element and an axial edge of the coil around more than 20% of the path of the 10 

respective at least one of the windings, the electrical contact surface of the first 

conductor element being located closer to the axis than the electrical contact 

surface of the second conductor element, whereby electrical current supplied to 

the coil through the first conductor element circulates around successive 

windings of the coil before being received by the second conductor element. 15 

2. An HTS magnet according to claim 1, wherein each winding comprises

HTS tape and cladding electrically connected to the HTS tape, the electrical 

contacts being provided to the cladding. 

20 

3. An HTS magnet according to claim 1 or 2 wherein the electrical contact

surfaces provide electrical contact to one or more of the axial edges of the coil 

around more than 50% or more than 80% of the path of the respective at least 

one of the windings. 

25 

4. An HTS magnet according to any one of the preceding claims, wherein

one or more of the electrical contact surfaces is ring-shaped. 

5. An HTS magnet according to any one of the preceding claims and

comprising at least one plate extending across one or more of the other 30 

windings, the first or second conductor element formed integrally with the plate 

or provided thereon. 
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6. An HTS magnet according to claim 5, wherein the first or second

conductor element protrudes from a face of the plate and the plate further 

comprises a dielectric or electrically resistive layer for electrically insulating the 

face of the plate from the portion of the one or more of the other windings. 5 

7. An HTS magnet according to claim 6 and comprising an interfacial

conductor layer extending across the one or more other windings to transfer 

heat and/or electrical current from the edge of the windings. 

10 

8. An HTS magnet according to claim 7, wherein the interfacial conductor

layer comprises a solderable metal such as brass and/or stainless steel. 

9. An HTS magnet according to claim 7 or 8, wherein the interfacial

conductor layer is patterned by varying its thickness. 15 

10. An HTS magnet according to any one of claims 7 to 9, wherein the coil

comprises electrical insulation between the windings. 

11. An HTS magnet according to any one of claims 5 to 10 and comprising20 

one or more sensors and/or one or more heaters disposed between the plate 

and the coil. 

12. An HTS magnet according to any one of the preceding claims, wherein

the electrical contact surface of the first or second conductor element provides 25 

electrical contact to either the innermost or the outermost winding of the coil. 

13. An HTS magnet according to any one of the preceding claims, wherein

the electrical contact surface of the first or second conductor element provides 

electrical contact across a discontinuity in the windings. 30 
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14. An HTS magnet according to any one of the preceding claims, wherein

the electrical contact surfaces provide electrical contact to opposing faces of the 

coil. 

15. An HTS magnet according to any one of the preceding claims, further 5 

comprising one or more additional coils, the or each additional coil having 

conductor elements for providing electrical contact to opposing faces of that coil, 

the coils being stacked axially and electrically connected to one another through 

their respective conductor elements.  

10 

16. An HTS magnet according to claim 15, wherein the adjacent axially

stacked coils are wound in opposite directions. 

17. An HTS magnet according to any one of the preceding claims,

comprising two or more concentrically nested coils each having respective 15 

conductor elements, each coil being electrically connected to an adjacent coil 

by an electrical connection between respective conductor elements of the coils. 

18. An HTS magnet according to claim 17, wherein the electrical connection

is flexible. 20 

19. An HTS magnet according to claim 17 or 18 and comprising one or more

intervening supports located between adjacent coils for intercepting radial 

forces. 

25 

20. An HTS magnet according to any one of claims 17 to 19, wherein the

respective HTS tapes of adjacent coils differ in one or more of: thickness; 

composition; width; and number. 

21. A tokamak comprising an HTS magnet according to any one of the30 

preceding claims, wherein the HTS magnet is configured to provide a toroidal 

magnetic field or a poloidal magnetic field. 
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