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A Hybrid Trapped Field Magnet Lens (HTFML): concept and realization
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REBaCuO superconducting bulk magnet can trap magnetic field higher than 20 T

by “ flux pinning effect” . The magnetic lens fabricated by superconducting bulk can concentrate
the magnetic flux by “ magnetic shielding effect” , in which the magnetic field higher than the
applied field can be generated. In this study, by combining two effects, a hybrid trapped field
magnet lens (HTFML) made by an all-REBaCuO bulks has been realized experimentally, in which 9.8 T
was concentrated from 7 T external field. A new concept of a high-gradient trapped field magnet
(HG-TFM) has been proposed and analyzed numerically. The higher magnetic field gradient product of
BzdBz/dz = -1930 T2/m was confirmed and the magnetic levitation of bismuth particles and water drop
was demonstrated.
These devices are applicable in scientific research fields, for example, in the life/medical
sciences for protein crystallization as a quasi-microgravity space without natural convection due to
gravity.
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