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Liquid Nitrogen Cooled HTS Magnet for NMR Use
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Superconducting (SC) magnets are widely used in many NMR systems and
operated with liquid helium bath cooling in most cases. High temperature superconductor (HTS)
magnets are expected to be operated at higher temperatures without using expensive liquid helium. In

this work, we fabricated 1.5T-class REBCO double-pancake (dp) coil stack magnet and performed NMR
measurement using this magnet.
The REBCO magnet is a stack of 6 dp coils. The magnet is equipped magnetic steel flanges on both
ends in order to shape magnetic flux profile as preferable as possible to generate higher center
field. These magnetic flanges increase critical current (6%) and also center field (23%). This
magnet generated 1.55T stably at 65 A, 67 K. 2.0T was recorded at 66K. Homogeneous field profile was
confirmed using NMR measurement. A drift of magnetic field can be suppressed by using so called “
overshoot operation” . These results show that liquid nitrogen cooled HTS magnets can be applicable
as for NMR magnet.
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Coil specifications

Conductor: Bi-2223

Dimensions
Insulation
Length

(DI-BSCCO, Type-ST-CA)

2.7 mmW“ide x 0.29 mmthick

540 (330+210) m

Solenoid winding
Inner diameter
Outer diameter
Winding height
Number of turns
No. of layers

57.08 mm
88.94 mm
153.86 mm
2355

44 (29+15)

Central field
Maximum field

Designed coil parameters

171 mT/A
17.6 mT/A

Maximum of the radial-field component

7.9 mT/A
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REBCO magnet design specification

Insulated conductor [nm] 4.3 x0.2
Inner diameter [mm] 57.1
Outer diameter [mm] 109.1
Height [mm] 68.1
Number of turns 1560 (130x12)
Number of DP 6 (12 x SP)
Spacer thickness 0.5 mm

; Conductor length [m] 407.2
(without steel flange)
Coil constant [mT/A] 19.7
Inductance [mH] 149.6
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