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Abstract  
A natural or synthetic diamond might contain various point defects in its structure. If a diamond 
contain a nitrogen atom and a vacancy in its defect lattice as a pair at nearest-neighbour lattice sites, 
we name this point defect a nitrogen-vacancy (NV) center or defect. Among the various defects in 
diamond, the NV center might be most explored because of its prospective applications as an ultra-
sensitive imaging sensor for external perturbations of mechanical stress, a combined nanoheater 
and nanothermometer in living cells, and a sensor of electric and magnetic field in biological 
environments. The NV-center diamonds have hence attracted many spectral investigations including 
optical absorption, photoluminescence (PL), electron paramagnetic resonance (EPR) and optically 
detected magnetic resonance (ODMR). In this work, photoluminescence spectra of fluorescent 
nitrogen-vacancy diamond (FNVD) containing NV0 and NV— defects near 300 K were investigated 
upon excitation in the range 30-525 nm. The emission of FNVD in wavelength range 540-850 nm for 
samples irradiated with light from a synchrotron source in wavelength range 30-200 nm has a nearly 
constant optical profile. PL excitation spectra in terms of the quantum yields for FNVD in wavelength 
region 30-300 nm were recorded on monitoring at 575, 620 and 682 nm. The quantum yields are 
above 0.13, with no window in the vacuum ultraviolet (VUV) region; we thus propose the use of 
FNVD as a VUV sensor. As a test, we measured the cross sections of gaseous O2 with sensor FNVD in 
wavelength region 115-200 nm and compared the results with data determined with sensor sodium 
salicylate (SS); the values obtained agree satisfactorily within 5 %. The results demonstrate that 
FNVD works successfully as a conventional SS sensor in the VUV region; moreover, the stability of 
FNVD is superior to that of SS. We conclude that applying FNVD as a VUV sensor has clearly several 
distinct advantages. 
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