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Cryogenic polarization properties measurement of a half-wave plate for

polarization modulator in CMB polarization experiments
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In this research project, we aim to measure the precise polarization
characteristics of a half-wave plate for polarization modulator used in a cosmic microwave
background (CMB) polarization experiment to search for cosmic inflation. We constructed a
millimeter-wave optical measurement setup by using a vector network analyzer and developed cryogenic

optical setup combined with 4K cryostat. We developed anti-reflective coatings on a sapphire
half-wave plate and measured its polarization characteristics (transmittance, reflectance, and
modulation efficiency) by using the constructed optical setup. We have succeeded in developing a
sapphire achromatic half-wave plate used in ground experiments and in evaluating its
characteristics. In addition, we succeeded in evaluating polarization characteristics at cryogenic
temperatures by combining an optical measurement system and a rotation mechanism. The sensitivity of
the CMB experiments will be increased by using these results in analysis.
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