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Density function theory calculations of vacancy defect in 6 — Pu

LI Da-Wei' GAO Yun-iang' DONG San-Qiang' ZHU Yuan-Jiang' LI Jin-Ping’

(1. Rocket Force University of Engineering Xi’an 710025 China;
2. State Key Lab of High Temperature Gas Dynamics Institute of Mechanicals Chinese Academic of Science Beijing 100190 China)

Abstract: The influences of vacancy on structure stability and electronic structure of § — Pu are calculated by a
plane wave pseudo — potential method within the framework of density function theory( DFT). The vacancy mod-
elsof 1 X1 x2 2x2x1 and 2 X2 X2 are established and the lattice constants vacancy formation energies
cohesive energies densities of state ( DOSs) electron densities and Mulliken populations are calculated. It
shows that vacancy defect is not stable in § — Pu  besides it can reduce the stability of the whole crystal. Fur—
ther analysis shows that the vacancy in the 2 X2 x 1 model has the strongest stability and the stability of the
whole crystal is also stronger than the two others. Vacancy reduces the locality of the electrons and the interac—
tion among electrons is also changed. It’ s also found that in the 2 x2 x 1 model there happens obvious sp hy—
bridization in the nearest Pu atom to vacancy which to some degree accounts for its strongest stability. Vacan—
cy causes the electrons to transfer from the near — end of vacancy to the near — end of atom and leads the nearest
atom to lose electrons which are mainly contributed by 6p orbital.
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Fig. 2 TDOSs of different supercells

(a)Pu-V(1x1x2); (b)Pu-V(2x2x1);
(c)Pu-V(2x2x%x2); (d)d-Pu(2x2x2)
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Fig. 3 PDOSs of atoms in different supercells
(a) Pu-V(1x1x2); (b)Pu-V(2x2x1);
(c)Pu-V(2x2x%x2); (d)d-Pu(2x2x2)
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Fig. 4 Partially magnified PDOSs of atoms in different

supercells
(a) Pu-V(1x1x2)
(¢) Pu-V(2x2x2)

(b)Pu-V(2x2x1);
(d)8-Pu(2x2x2)
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Table 3 Mullikenpopulations of atoms in different supercells
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