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Study on a superconducting micro particle in a magnetic trap
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A micro-particle fabricated by laser ablation in superfluid helium can be
solely trapped by a quadrupole magnetic field due to the Meissner effect. Using such a single
micro-particle, we obtained the results as follows: the angular dependence of the scattering light
by the particle could be explained by the Mie scattering model. Due to this analysis, the optical
constants of the particle were the same as those of the normal conductors, and in-situ size
measurements of the particle in the low temperature condition could be conducted by the light
scattering experiments. Analysis of the particle motion in the magnetic field and superfluid helium
revealed the magnetic penetration depth of the rhenium superconducting particle. The superconducting

critical temperature for the rhenium particle was the highest ever reported. The mechanism for that
should be the next research targets.
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What will be done by optical manipulation of magnetically trapped superconducting micro-particles?
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