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X% (100 words F2E) Diamond nitrogen-vacancy center (NV center) is a defect in a diamond. It
has optically sensitive stable spins, and thus its various applications are expected. In this project, we
performed excited state calculations and vibronic coupling analyses based on time-dependent density
functional theory calculations to clarify the origin of its unique photoluminescent property. According
to our computational result, its degenerate SOMOs are delocalized only in the orthogonal direction to
the principal axis. This is the origin of its strong anisotropic electronic transition. Further, such
SOMOs cause vibronic coupling with surface hydrogen vibrations, lowering its photoluminescence
yield. This could be improved by doping or surface modification.
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