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Study on Optimized Configuration of Stacked HTS Bulk Annuli for Compact NMR Application

k]

& #SHCER ", 43 3,

AR HE",

REONET, R gEELT

SeokBeom KIM (Mem.), Makoto IMAI, Takaaki KIMOTO, Yorikazu YANO, JinHong Joo

Recently, the performance of high temperature superconducting (HTS) bulks such as critical current density, size,
and mechanical strength has been improved rapidly. So, various applications with HTS bulks such as motors, bearings,
and flywheels are being investigated by many research groups. We have been developing a new prototype compact
NMR magnet with stacked HTS bulk annuli and fundamental studies for the optimized configuration were carried out
experimentally and analytically. In design and manufacture of a compact NMR magnet which consists of a stack of
HTS bulk annuli, spatial homogeneity and temporal stability of trapped magnetic fields are key issues. This paper
presents a study on optimized configuration of stacked HTS bulk annuli for the compact NMR application. A
four-stacked bulk magnet was designed and tested at 77 K as functions of gap length between HTS bulks. Then,
various optimized patterns were investigated numerically to find out an optimized stack pattern of HTS bulk annuli in

a given condition.
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Table. 1 Specification of the HTS bulk annuli

BulkA | BulkB | BukC | BulkD | BukE
Inner diameter (mm) 20
Outer diameter (mm) 60
Thickness for Bulk 5 20
(rom)
Maximum trapped 0444 0.552 0.548 0.577 1459
magnetic Field (T)

Fig.1 To-scaled schematic drawing of a four stacked HTS
bulk magnet.
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Fig.2 To-scaled schematic drawing of a four stacked HTS
bulk magnet with various axial gap length between the bulks.
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Fig. 3 Measuring range of x-y plane (7 X7 mm?) by high
resolution Hall-sensor to discuss the characteristics of the
magnetic field distribution.
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Fig. 4 The characteristics of temporal decays of a (a) single
and stacked HTS bulk annuli with axial gap length are 0 and 5
mm at 77 K and (b) normalized temporal decay profiles.
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Fig. 7 Measured magnetic field profiles in radial direction at
axial positions are 0, +5 and -5 mm at 77 K when applied
magnetic field was 2 T.
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(b) To-scaled schematic drawing of a four stacked HTS

bulk magnet as function of axial gap length
Fig. 8 To-scaled the schematic drawing of an analysis model
with superconducting magnet and HTS bulk annui.
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(a) Calculated magnetic field distributions along the z-axis of the

stacked HTS bulk annul
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(b) Calculated spatial field error along the z-axis
Fig. 9 Calculated magnetic field distributions along the axial
direction of the stacked HTS bulk annuli as functions of axial
gap length and spatial field error profiles.
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Fig. 10 Calculated spatial field error profiles along the z-axis
of stacked bulk annuli as function of gap length.
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