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Abstract

The formation energy of oxygen vacancy in nonlinear optical crystal NaRbMgP,O,, the local structure characteristics and electronic
structure properties in neutral oxygen vacancy and positive state have been calculated by using first principles. The results show that
the formation energy of neutral oxygen vacancy is 3.28eV. The introduction of oxygen vacancy has different effects on the atoms in
the pyrophosphate base group. In the neutral state, there are more than two electrons in the system, the P atom of the nearest oxygen
vacancy captures nearly one electron, and the other electron is mainly distributed in the oxygen vacancy, and has little influence on
the P atom of the second nearest oxygen vacancy. In the neutral state, the oxygen vacancy introduces occupied defect states into the
band gap, resulting in a decrease in the energy gap of about 1.1 eV.+1 charge state, the occupied defect states are reduced, and +2
charge state, the occupied defect states disappear, and new unoccupied defect states are formed in the band gap.
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