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Table 1 Lattice constants, elastic constants, bulk modulus, shear modulus, Young’s modulus and Poisson’s ratio of ground-state 6-Pu

Elastic constant/GPa

a=b=c/nm
Cll

B/GPa G/GPa E/GPa v

C12

0.4746 49.17
Experiment value!'® 0.4637

This paper

20.23 42.67 44 .84 6.55 18.74 0.43

40.68 6.00 17.17 0.43
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Fig.2 Lattice constants, cohesive energy, elastic constants, bulk modulus, shear modulus and Young’s modulus of -Pu under different

pressure
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Table 2 Mulliken charge distribution of J-Pu under different
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Fig.5 DOS of -Pu under different pressure: (a) 0 GPa, (b) 10 GPa, (c) 25 GPa, and (d) 40 GPa
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pressure
Pressure/GPa s p d f Total Charge/e

0 233 590 200 5.77 16 0

5 225 585 213 577 16 0

10 2.19 583 221 5.77 16 0

15 2.12 581 230 5.77 16 0

20 2.04 582 238 5.76 16 0

25 1.96 585 243 5.76 16 0

30 1.88 589 247 5.76 16 0

35 1.81 592 250 5.77 16 0

40 1.74 596 253 577 16 0

Table 3 Mulliken change population of -Pu under different
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pressure

Pressure/GPa Bond Population Length/nm
0 Pu-Pu 0 0.3356
5 Pu-Pu 0 0.3255
10 Pu-Pu 0 0.3188
15 Pu-Pu 0 0.3131
20 Pu-Pu 0 0.3085
25 Pu-Pu 0 0.3046
30 Pu-Pu 0 0.3015
35 Pu-Pu -6.95 0.2987
40 Pu-Pu -8.03 0.2961
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Density Functional Calculation of Structural Stability, Mechanical Properties and
Electronic Structures of 0-Pu under High Pressure
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Abstract: The lattice constants, cohesive energy, mechanical property and electronic structure of J-Pu at the ground state and high

pressure were calculated by a plane wave pseudo-potential method based on the density functional theory. The result shows that J-Pu is

unstable at high pressure and the phase transition occurs at about 10 GPa. In addition, its structural stability decreases with increasing

pressure. The calculated electronic structures indicate that the bonding abilities of the 5f and 6d electrons are enhanced, while the sp

hybridization is weakened with the pressure increasing. The change in the bonding effect caused by the increase in pressure reveals the

electronic mechanism of the pressure-induced phase transition of d-Pu.
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