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Defect engineering by spatiotemporally controlled light pulse
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We have developed the technique to fabricate ensemble NV centers in diamond
by the spatially and temporally shaped ultrashort laser pulses irradiation. By optimizing the
irradiation laser conditions, we have achieved an NV center concentration of 10 to 15th /cm3 or
higher, which is required for quantum sensor applications. Furthermore, we have also confirmed that
the spin coherence time is almost the same (about 2 microseconds) before and after the laser
irradiation. To understand the dynamics of NV center formation and graphitization in a diamond, we
constructed an optical system to observe the dynamics of NV center formation based on the second
harmonic generation (SHG) by symmetry breaking to point group C3v. In addition, we have also found
the possibility that fluctuations in transmittance during laser irradiation, especially before NV
center formation and graphitization, affect such stochastic phenomena.
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