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Nanoscale high-pressure high-temperature imaging using diamond quantum sensor

ARAI, KEIGO
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In this research, we aimed to develop a high-temperature, high-pressure
nanoscale quantum sensor that can be applied to earth science. The quantum sensor utilized
nitrogen-vacancy defects (NV centers) in diamond. First, although it fell short of the original
goals, we were able to demonstrate measurement at tens of GPa and two hundred degrees Celsius. We
also performed pressure and magnetic field imaging at high pressures, and obtained results that
suggest the spatial variation of pressure and the loss of iron"s magnetism. In the future, by
measuring the magnetization distribution of mineral samples that reproduce the composition of the
earth"s crust under high temperature AND high pressure, we will study the extent to which the
magnetic moment of the earth"s crust contributes to geomagnetic anomalies around the world at the
earth"s surface. I want to challenge unsolved problems.
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