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commercial basis.
Figure 1 shows magnetic field dependence of

non-Cu critical current density (Jc) on Sn content
for bronze processed Nb3Sn superconductors.7),8)

The Jc is improved significantly with the increase of
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of the magnet. The high magnetic field produced
by the magnet improves resolution significantly,
allowing the magnet to be used for experiments to
elucidate brain function of animals.

3.4 Cryogen-free magnet

A schematic of a cryogen-free magnet is shown in
Figure 3. There are two stages of cold heads
extended from the refrigerator. The first cold stage
cools the thermal shield which shuts out thermal
radiation from outside and the second stage is
connected to a superconducting magnet to be
cooled. The elimination of cryogen allows (1) easy
handling (2) flexible rotation of field axis (3)
operation in clean rooms and (4) easy access to the
magnet center. The magnet is being used in a
variety of applications. 
free magnets with their fields of applications.
Optimization of heat-conduction structure has

lowered the temperature of the magnet itself,
downsized the magnet and increased the magnetic
field. We succeeded in generating 15.5 T field in
Feb 2005 to renew the record of field produced by
cryogen-free magnets and also completed a 15T
magnet having 170 mm room temperature bore.

Photo 4
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