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Pu BT HIH HEF B R BUR A (Ts6p2d4f Y46 A
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TFXRH 6-311G*irHERA. A Becke =S¥ LT
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F1 PuGa A FEEFITHER
Table 1 Evaluation of PuGa multiplicity.

% F & Multiplicity Ruin/ A Epin /3.0 Ruin/A Epin/au.
4 2.920 ~1996.56791
6 2.952 -1996.57833 3.385 —1996.61148
8 2.952 -1996.58122 3.052 -1996.61339
10 2.906 -1996.58970
12 3.178 -1996.42703

Ruin RANHAER NN Pu-Ga RF MR, Enn AHME

E i represents the minimum potential and R,z Pu-Ga interatomic distance for this case.



790 % ¥ S EI3BH
2 _2 r
-3 - Calcuatedj
! R —Fitted |
~+ Multiplicity 4 | ot e
0 |—Multiplicity 12, S
2 3t
3
- £ -6
s ]
i !
=3} " ) ] ) ) )
20 25 30 35 40 45 50 55
4t R (Pu-Ga)/A
_5 | - I L N N .
2 4 6 8 10 12 3 WHARAERSL Py, Ga EFRBRIXER
R(Pu-Ga)/A Fig.3 Calculated potentials of Pu and Ga as a function of the

1 PuGa B FEEEN 450 12 WARHER
Fig.1 Potential curves of FuGa molecular
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LES PuRTFEHRE GaRT. WRE P
FEFEHESE Ga FF. #MAkA Pu RFEBEES Ga
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Fig.2 Potential curves of PuGa molecular in multiplicity 10.
Here ‘ground’ and ‘excited’ represent the ground state and the
excited state, respectively.
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Structure and potential energy function of PuGa molecule

LIRusong' HEBin' YUAN Yong’
1 ( The Second Artillery Engineering College, Xi'an 710025, China )
2 ( The Military Medical Academy, Beijing 100084, China )

Abstract In this paper, molecular dynamics (MD) simulation is performed for the self-radiation effects in & phase
Ga-stabilized Pu alloys. According to atomic and molecular reaction statics, ab initio calculations was implemented
on the-electronic states and potentials of PuGa molecule using relativistic effective core potential (RECP) for Pu
atom, and 6-311g* all electron basis sets for Ga atom with Becke-3 hybrid functional (B3LYP). The calculation
results show that PuGa molecule is the most stable when it is in multiplicity 10, with the Pu and Ga atoms being in
their excited state. Finally, potential data were fitted with Murrell-Sorbie two-body potential.

Key words  Ab initio, Multiplicity, Electronic state, Atomic and molecular reaction statics
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