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Cryogenic Flux-Concentrator
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The problem:

To develop a flux-concentrator for producing high
magnetic fields. Various apparatus have been used,
such as systems employing a hollow, metallic, secon-
dary, cylindrical flux-concentrator, wrapped with
primary conductor turns in which a high-frequency
voltage is applied. These systems produce the desired
concentration of flux, but the coupling between the
primary and secondary elements is low because a very
large amount of the applied ampere turns to the flux-
concentrator is wasted in fringing fields.

The solution:

A flux-concentrator magnet having primary and
secondary windings for producing a high magnetic
field. A high primary-to-secondary coupling efficiently
produces high magnetic fields of from 100 to 150 kOQe.
The device provides versatility for a wide variety of
pulse durations, applications, magnetic-field strengths,
and power sources; it is constructed of -simple, effi-
cient, interchangeable, prefabricated components.

In tests, the magnet and flux-concentrator have
survived 400,000 pulses at peak power input of 1.6
MW, a peak current of 3850 A with a primary winding
of 208 turns, pulse duration of 50 msec having a high-
field duration above 80% of peak for 40 msec, a
repetition rate of one pulse per 3 sec, an average
power input of 24 kW, an energy input of 73 kJ per
pulse, and a field of at least 100 kOQe.

How it’s done:

The cryogenic flux-concentrator magnet has a pri-
mary winding and an inner secondary winding that
interact to produce a higher field in the bore of the
secondary winding than is produced in the bore of the
primary winding alone. The flux-concentrator has
stacked disks forming radial slits, with removable
prefabricated coils between each pair of disks.

The figure shows a partial cross section of the flux-
concentrator with individual primary, prefabricated
coils interposed between a plurality of coaxial disks
forming a secondary cylinder. The stacked coaxial
disks can be put together in any shape desired. The
number of turns and the primary winding can be
matched to any power supply.

The disks are provided with stainless-steel clamps
for selective stacking and unstacking to resist the
tendency of the magnetic field to expand the bore. The
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