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Development of cryogenically cooled broadband polarization modualtor to probe
the inflationary universe
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The theory of inflation is testable by using the measurement of the cosmic
microwave background (CMB) polarization. The expected sensitivity for a next-generation CMB
polarization experiment is to probe the nano-Kelvin fluctuation. The experimental challenge comes
when one has to make a distinction between the signal and the instrumentally induced fluctuation. In

order to overcome this challenge, we develop a polarization modulator using a cryogenically cooled
continuously rotating broadband half-wave plate. We achieve a broadband anti-reflection by a
moth-eye structure and also we build a rotational mechanism using a superconducting magnetic
bearing. We characterize its thermal, optical, and kinematic performances experimentally, and
demonstrate the applicability of such this system for a next-generation CMB polarization experiment.
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