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Study on the effect of near-infrared light on spin-charge state
conversion in diamond NV color center
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Abstract: In this paper, the near-infrared light is used to modulate the fluorescence time track pro-
duced by the 532 nm laser irradiation on the diamond nitrogen-vacancy(NV) color center. It is found
that the modulation depth is different under different initial states of electron spin. Because the 589
nm laser only excites the color center in the negatively charged state(NV™ color center), the change of
the population of the charge state caused by the excitation of the color center alone by the 589 nm laser
with different powers and the co-excitation with the near-infrared light is studied. The experimental
results show that near-infrared light can accelerate the process of NV~ color center ionization, but the
acceleration rate caused by different initial states of electron spin is different. The reason for this
difference may be that the near-infrared light has a higher efficiency for the ionization of the spin sin-
glet state than for the excited state. The above research results are of great significance to the spin
quantum state readout and quantum precise measurement based on the diamond NV~ color center.
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