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Abstract:
Ge) compounds with AuCu; structure have been calculated using full potential linear augmented plane wave

The equilibrium structure, electronic structure, and formation heat of Pu;M (PuM;) (M=Ga, In, Sn and

(FPLAPW) method with generalized-gradient approximation (GGA) including spin-orbit coupling (SOC) and spin
polarized (SP). The calculated lattice parameters are in good agreement with experimental values. Density of state analysis
shows hybridization effects between Pu and M are governed by the competitions depending on the M amount: Pu 64—
Pu 5f, M p—Pu 6d, and M sp—M sp interactions. Electronegativity difference and electronic hybridization effect are two
important factors to influence the formation heat and stability of Pu;M (PuM;) compounds. The larger the electronegativity
difference and the lower the M s-band or p-band center relative to the Fermi heat, the more negative is the formation
energy and the more stable are Pu;M (PuM;) compounds.
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Table 1 Calculated lattice parameters and bulk
moduli for Pu, M, Pu;M, and PuM;

a(b, ¢c)/nm B/GPa
System Group Aa(b, ¢)(%)

expt. calc. expt. calc.
Pu Fm3m  0.4637" 0.4714 1.66 300 16
Ga Cmca 045197 0.4588 1.52 6107 50

0.7663 0.7779

0.4526 0.4595
In I4/mmm  0.3252" 0.3302 1.60 410 35

0.4946 0.5025
Ge Fd3m  0.5658"" 0.5766 1.91 7707 60
Sn 0.64911"" 0.6642 2.33 5307 37
Pu,Ga Pm3m 04507 0.4515 0.18 52
Pu;In 0.4702"" 0.4699 0.07 53
Puln; 0.4607" 0.4645 0.82 57
Pu,Sn 0.4680" 0.4717 0.80 66
PuSn, 0.4630" 0.4661 0.67 60
PuGe; 0.4223"" 0.4245 0.52 82
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Table 2 Formation heat E' of Pu;M and PuM; and
influence factors of Ef

Compound AD AR(%) AE/eV  AE,leV E:/leV
Pu;ln 0.45 14.3 5.20 1.61 -0.33
Pu;Ga 0.53 28.6 5.81 1.77 -0.42
Pu,Sn 0.68 20.0 6.94 2.18 -0.56
Puln; 0.45 14.3 5.22 2.04 -0.39
PuSn, 0.68 20.0 6.80 2.53 -0.54
PuGe; 0.72 30.3 8.16 2.97 -0.70

AD(=Dp~Dy): electronegativity difference
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