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Abstract Coils Cold Tests HTS Quadrupole

The new high temperature superconducting (HTS) gquadrupole
magnet with circular coils was designed and built at Fermilab.
There were Investigated also several HTS coils at the liquid
nitrogen temperature. The main goal of this activity Is to
Investigate colls, and the magnet operation Iin a persistent current
mode to reduce accelerator magnets capital and operational
expenses. For that were used HTS short-circuited colls. In the
paper discussed HTS coils and magnet design, fabrication, and
tests. There were measured magnetic field in the magnet aperture
and the field decay when the magnet operates in the “frozen flux”
mode. The test results are compared with simulations and |
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confirmed advantages of the proposed approach. For the initial coil tests in LN2 was used the permanent magnet setup I o . . .
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For the quadrupole magnet was used
the iron yoke and primary HTS coll
from previously tested magnets [2].
In the space between the yoke and
coll was mounted the secondary HTS
coll assembled from 50 HTS closed
loops. Around coill was wound a
nichrome heater wire and Rogowski
coll to measure the current. The
heater was used to clear Initially
Induced In the secondary currents.

Introduction

This paper describes Initiated at Fermilab activity related to the design,
fabrication, and test HTS coils and quadrupole magnets. In previous
papers [1] — [2] were presented novel configurations of multipole iron
dominated magnets with circular superconducting coils. This magnet
configuration is most suitable for fabrication of round coils wound from
HTS tape type superconductor which is sensitive to sharp bends and
deformations. At the same time there is a substantial interest to design
magnet systems capable to operate Iin a persistent current mode like
MRI NbTi based solenoids. We explore another novel technology
where the HTS coil assembled from parallel superconducting loops. In
this case the magnet system consists of from the primary coil used as a
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HTS magnet induced 833 A current. HTS magnet induced 1344 A current.
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magnetic field source and secondary one where induced current The test setup was placed in the can and filled with a liquid nitrogen. 1L A 1Ll 00 Time, min
circulates. The coil was in the upper most vertical position. After several minutes 200 |1 Time, min 2D

Closed Loops HTS Coils of assembly cooling, the coll was released and dropped to the self- e bl —wlHw2 = =2 ——HeaterdA
supporting (levitated) position. |
PP g ( ) HTS magnet induced 2283 A current. HTS magnet induced 1900 A current.
0.06 b Summary
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0.04 " Several HTS coils having closed loops configuration were
00498 .
002 |0 AN et e successfully tested with the permanent magnet and the quadrupole
; i w yoke setup. During tests no magnet quenches were observed. There
o | 9 14 ‘M\ommw i was successfully demonstrated HTS coils and the quadrupole
| — - . - " magnet operation in a persistent current mode without an external
- 1 ot power source.
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The main idea of the proposed HTS coils is to use a stack of HTS ~ When loaded with an extra weight 1.2 kg and 2.4 kg the induced 20, Issue 3, pp. 196-199.
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form configuration as shown in the above figure. magnets and a superconductor critical current. |
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