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Fig.1 Optimized ground state geometry of plutonium
dioxide D.., (X* 3.} ) in zero field
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Table 1 Optimized bond length R, bond angle A, dipole moment g and total energy E of the ground state of
plutonium dioxide under electric fields{ - 0.005 ~ 0.005 a.u.) with BALYP/Gen method

Fla.u. Rp,o/nm Aopeo/® /D Ela.u. S8Ela.u. E'/a.u.
-0.005 0.185 1 180.0 0.759 3 ~222.270273 5 ~7.386 0x 1074 ~2.0090x1073
-0.004 0.1854 180.0 0.607 6 ~222.269 989 2 -4.5430x 1074 ~1.286 1107
-0.003 0.186 1 180.0 0.434 4 -22.2712319 -1.6970x 1073 -6.8963x107*
-0.002 0.187 5 180.0 0.290 1 2222711728 -1.6379x 1073 -3.0703x10°*
~0.001 0.1879 180.0 0.150 8 -222.269 415 4 1.1950x10°* -7.980 0x 10°*
0.000 0.188 0 180.0 0.000 0 ~222.269 534 9 0.0 0.0
0.001 0.1879 180.0 0.150 8 -222.269 413 0 -1.2190x10°* 7.9800x10°*
0.002 0.187 4 180.0 0.290 5 ~222.271 160 1 1.6252% 103 3.0745x10°*
0.003 0.186 0 180.0 0.4348 - -222.27112927 1.7578x10"3 6.902 61074
0.004 0.185 5 180.0 0.607 3 -222.270 003 2 4.6830x10°* © 1.2855x107?
0.005 0.1850 180.0 0.759 5 -222.270263 5 7.286 0x 10°* 2.0096x 103
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B2 “EUFMEED, (XL ) BRANWS I MEE ENBTFRES SHNBFNER
Table 2 Excitation energies and oscillator strengths of plutonium dioxide vs. electric fields

Fla_u.

FIHMES H2WESE EIXKEE BAHEDS EsMES
EleV f EleV f EleV f EleV f EleV f

-0.005 0.1455 0.000 0 0.558 2 0.000 0 0.763 9 0.000 0 1.612 1 0.000 0 1.6122 0.000 0
-0.004 0.1320 0.000 0 0.5326 0.000 0 0.765 0 0.000 0 1.607 7 0.000 1 1.608 0 0.000 0
-0.003 0.4356 0.000 0 0.6739 0.000 0 0.775 9 0.000 0 0.9316 0.000 0 1.140 2 0.000 0
-0.002 0.3415 0.000 0 0.650 6 0.000 0 0.759 6 0.000 0 0.9277 0.000 0 1.17317 0.000 0
-0.00t 1.3227 0.000 0 1.4223 0.000 0 1.787 3 0.000 0 1.853 4 0.003 3 2.4724 0.0010
0.000 0.1329 0.000 0 0.505 3 0.000 0 0.885 5 0.000 0 1.568 9 0.000 0 1.665 8 0.000 0
0.001 1.2876 0.000 0 1.402 2 0.000 0 1.771 1 0.000 0 1.8521 0.003 2 2.4512 0.0010
0.002 0.3275 0.000 0 0.637 5 0.000 0 0.754 6 0.000 0 0.9219 0.000 0 1.1647 0.0000
0.003 0.3419 0.000 0 0.6433 0.000 0 0.761 2 0.000 0 0.9242 0.000 0 1.164 7 0.000 0
0.004 0.173 1 0.000 0 0.5559 0.000 0 0.7738 0.000 0 1.621 4 0.000 0 1.6217 0.0000
0.005 0.1205 0.000 0 0.541 5 0.000 0 0.767 1 0.000 0 1.6111 0.000 0 1.616 8 0.000 0

2.472 4 €V =501.47 nm, 0.120 5 eV =10 291.5 nm, 501.47 ~ 10 291.5 nm.
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Excited States of Plutonium Dioxide in External Electric Fields

XIE Andong, ZHOU Lingling, WANG Zhenwu, ZHANG Aiyun, MAO Jinwen, LUO Wenlang,
WU Donglan, RUAN Wen
( Department of Physics, College of Jinggangshan, Ji'an 343009, China)

Abstract: Ground state of plutonium dioxide in electric fields ranging from - 0.005 to 0.005 a.u. are optimized using density functional
theory DFT/B3LYP with SDD for Pu and 6 - 311 + G* for O. Excitation energies in electric fields are calculated with time-dependent DFT
method. It is shown that electronic state, total energy, molecular geometry, dipole moment and excitation energy are strongly dependent on the
strength of applied electric field. Dependence of excitation energies on applied electric field strength agrees approximately with that proposed by
Grozema. Spectra of the first five excited states are in the region of visible-infrared-far infrared with wavelength ranging from 501.47 o 10
291.5 nm.
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