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Integrated quantum voltage noise source for Johnson noise thermometers
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We proposed and developed an integrated quantum voltage noise source (IQVNS)
based on a superconducting integrated circuit technology to increase performance of Johnson noise
thermometry (INT). We implemented IQVNS chips and successfully confirmed digital circuit operation and
pseudo-noise waveform synthesis. We also developed an IQVNS-JNT prototype measurement system and
successfully measured the temperatures of the triple point of water and the melting point of gallium with
relative uncertainties of 28 ppm and 38 ppm, respectively. Improvement of the JNT system will decrease

the uncertainties. These results mean that the IQUNS will make JINT more useful, attractive and important
in thermal metrology.
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