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The world's largest superconducting magnetic bearing for cosmic microwave
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We describe the design of a large-diameter superconducting magnetic bearing (SMB) employed in
a continuously rotating cryogenic half-wave plate (CHWP) polarization modulator for cosmic
microwave background (CMB) polarization experiments. A precise measurement of the CMB
polarization will enable improved constraints on cosmic inflation, which describes a rapid
expansion of the early universe. The CHWP system is a key instrument for suppressing 1/f
contamination (mainly due to atmospheric noise) and mitigating systematic uncertainties that
arise when differencing orthogonal polarization detectors. To ensure a sufficient field of view and
to reduce thermal emission from the modulator, the CHWP must have a clear-aperture diameter
of > 500 mm and must operate at cryogenic temperatures. We have developed an SMB with an
inner diameter of 550 mm, which is the largest used in CMB polarization experiments to date.
Here we present the design of the SMB and its mechanical and thermal performance.
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