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Development of calorimeter based on change in quantum state of electron spin

Onoda, Shinobu
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Nitrogen-Vacancy éNV) centers in diamond are known as highly sensitive
quantum sensors. In this study, we carried out basic research to utilize the NV center as a highly
sensitive thermometer and apply it to a calorimeter which is one of X-ray detectors. We have found
following results; (1) Focusing on the entangled state as an approach to further increase the
sensitivity of temperature measurement by the NV center, and the "multi-quantum bit based on NV
center” technique that is indispensable for generating the entangled state was successfully
developed. In addition, (2) focusing on the characteristic that boron-doped single crystal diamond
exhibits superconductivity in the several K regions, we succeeded in developing Superconducting
QUantum Interference Device (SQUID) of several K operations required for diamond calorimeter
development.
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