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Toward Millikelvin-Free Quantum Technologies
— Cryogenic Millimeter-Wave Measurements using Flexible Waveguides —
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Abstract

Recent advances in quantum technology rely on cryogenic microwave measurements; however, suppressing
unwanted thermal excitation requires millikelvin temperatures achievable only with expensive dilution
refrigerators. We propose using higher-energy millimeter waves, whose larger photon energies can suppress
thermal excitations even at temperatures attainable with low-cost pulse-tube refrigerators. To realize this
approach, we developed a V-band (50 GHz to 75 GHz) cryogenic measurement system employing a flexible
waveguide. Using this system, we successfully transmitted and measured millimeter-wave signals at 4 K.





