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Abstract:

Nitrogen-vacancy defects (NV centers) in diamond, one of the next-generation
quantum systems, function as high sensitivity and high spatial resolution magnetic
field sensors. Since its proposal in 2007, magnetic field sensors using single and
ensemble NV centers have been applied to solid-state physics, neuroscience,
systems biology, and geosciences. Social implementation, such as human brain
activity monitoring, infrastructure maintenance, and quantum computing, is expected.
However, further performance improvements, including magnetic field sensitivity, are
considered necessary for these applications. In this lecture, we will explain what
parameters determine the sensitivity and performance of magnetic field sensors that
use NV centers and what measures have been used to improve these parameters in
Japan and overseas. Explain. We will also introduce recent performance
improvement efforts and applied experiments at the Department of Electrical and
Electronic Engineering, Tokyo Institute of Technology.



