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Using an ensemble of nitrogen (P1l) centers in diamond placed inside a 3D
microwave resonator at 10 mK, we realized population inversion of a satellite P1 transition when a
microwave pump tone is applied to the central Pl transition. This inversion is manifested by the
amplification of the probe tone, namely, maser (microwave amplification by stimulated emission of
radiation). We demonstrated that this “ maser amplifier” is very interesting and promising for
microwave quantum information and technology applications at millikelvin temperatures. We also
clarified that vacancy-clusters, other defect in the diamond crystal, play an essential role to the
formation of population inversion.
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