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Abstract

We are developing a bulk superconducting undulator as a future insertion device for light sources. Although, rare earth
cuprate bulk superconductor with high transition temperatures is most promising because of its high critical current
density, performance fluctuation coming from its melt-textured growth process using a seed crystal is serious drawback
for generating precise periodic magnetic field. Therefore, we focused on magnesium diboride (MgB,) bulk
superconductor which does not need melt-textured growth process. We successfully fabricated bulk MgB, array and
demonstrated periodic field generation using bulk MgB, superconductor. Measured peak magnetic field fluctuation was

well suppressed comparing to rare earth cuprate bulk superconductor.
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Figure 1: Schematic drawing of bulk SC undutlator and its
principle of operation. When the magnetic field is changed
using a solenoid, superconducting shielding current is
induced in each bulk SC materials (white arrow). As the
results, periodic magnetic field is generated on the central
axis.
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Figure 2: (a) MgB> bulk material with SUS ring and (b)
precisely machined MgB: for undulator prototype.
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Figure 3: A stacked MgB, array for the undulator
prototype.
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Figure 5: Typical measurement result of undulator field.
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Figure 6: Comparison of on-axis undulator field for MgB»
and GdBaCuO.
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Figure 7: Comparison of flipped undulator field for MgB,
and GdBaCuO.
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