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The condition for enlarging the product of the
magnetic field and its gradient, B-dB/dz, of a ready-
made small superconducting magnet was investigated
by computer simulation. The calculation assumed the
use of a superconducting magnet with 100-mm-
diameter room-temperature bore and capable of
producing a 10 T magnetic field at the center. The value
of B-dBfd:z seems to be amplified when an iron ring or
inner coil is inserted into the bore of a small
superconducting magnet. Indeed, when an iron ring
with an inner diameter of 10 mm or a pair of inner coils
with an inner diameter of 40 mm is inserted, the value
of B-dB/dz
condition for water levitation. These results suggest the

increased sufficiently to satisfy the

possibility of using an ordinary small superconducting
magnet to levitate diamagnetic materials.
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Fig. 1 Distribution of the magnetic field B and the
product of magnetic field and its gradient, B-dB/dz,

along the bore axis.
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Fig. 2 Schematic diagram of the simulation with an iron

ring in the bore of the superconducting magnet.
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Fig. 3 Distributions to explain the principle of making
B-dB/dz larger.
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Fig. 4 Dependence of B-dB/dz on the position of the
iron ring on the bore axis.
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Fig. 5 Dependence of B-dB/dz on the thickness of the

iron ring.
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Fig. 6 Dependence of B-dB/dz on the inner diameter of

the iron ring.
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Fig. 7 Schematic diagram of the simulation with an
inserted coil capable of producing magnetic fields in
different directions.
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Fig. 8 Distribution of B-dB/dz with an inserted coil

capable of producing magnetic fields in different
directions.
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Fig. 9 Schematic diagram of the simulation with two
inserted coils capable of producing magnetic fields in
different directions.
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Fig. 10 Distribution of B-dB/dz with two inserted coils

capable of producing magnetic fields in different
directions.
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Fig. 11 Dependence of B-dB/dz on the inner diameter of
the inserted coil in the case of Type—1IV in Figure 10.
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