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Experiment Setup

Magnetic fields occupy an important position in many physics studies, and control of minute magnetic fields is important for measurement items in many physics experiments. Superconducting accelerating cavities can generate high
electric fields with a small amount of high frequency power. However, the material niobium is a type-II superconductor, which traps the environmental magnetic flux in the material during the superconducting transition, resulting in loss
during operation. Shielding from a weak magnetic field is essential. However, high magnetic permeability magnetic materials for very low temperatures are expensive, not easy to handle, and increase costs. Therefore, we are
proceeding with research focusing on magnetic shields that utilize the diamagnetism of superconducting materials, rather than the magnetic flux absorption phenomenon caused by high magnetic permeability materials. 
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Abstract

Cavity's Q is increasing.
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Flux trap

When cavity’Q goes up, residual
resistance becomes dominant.
Rmagnetic, which comes from the
flux trap, should be kept small.

Conventional magnetic shields uses high permeability material.

Flux Explusion of Nb

T. Kubo, Flux trapping in superconducting accelerating cavities during cooling down with a
spatial temperature gradient
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Even type-II superconductor, such as Nb, will expell flux when it is
cooled down quickly (see the paper down below).

A schematic view of the vicinity of the phase transition fronts with an
ambient magnetic field parallel to the surface. The region between the
two dashed curves labeled by xc2 and xc1 corresponds to the vortex
state domain. The dots represent pinning centers.

Experiment Planned

Thin Nb sheet is held by two Al clamps from both
sides, whose temperatures are controlled for
temperature gradient control.
The magnetic field is measured by Fluxgate.
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External magnetic field is controlled by the coil.
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