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Fig. 1. The PL spectra of electron-irradiated ITa dia-

mond before and after annealing.
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Fig. 2. The PL spectra of the different growth-sectors

in electron-irradiated Ib diamond.
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Fig. 4. The PL spectra of electron-irradiated Ia dia-

mond after high temperature annealing.
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Abstract

The defect luminescences of types Ila, Ib and Ia diamond are investigated by the low-temperature micro-
photoluminescence microspectroscopy. The results show that with the increase of nitrogen content, the interstitials
and vacancies are trapped by the nitrogen atoms, then the luminescences of intrinsic defects such as GR1, 533.5 nm and
580 nm centers are weakened, while the emissions of nitrogen-related such as NV and 523.7 nm centers are strengthened.
After high temperature annealing, the interstitials and vacancies in diamond become movable. The NV center is found
in the ITa diamond, and the type Ib diamond presents the only strong NV luminescence. The H3 and N3 centers are
observed due to the aggregation of nitrogen in Ia diamond. In addition, the nitrogen benefits the formations of the

negative defects (3H center, NV~ center) as the donor atom.

Keywords: diamond, nitrogen, defect, photoluminescence
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