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Ry /nm 0.173 0.179 0.177 0.177 0.177 —
Ry /nm 0.173 0.179 0.177 0.177 0.177 —
A/(°) 180.0 180.0 180.0 180.0 180.0 —
vo (M) /em™1 —1207.013 123.708 114.753 112.966 119.800 —
v1(0g)/cm™1 182.635 826.777 871.660 872.590 883.929 1008.3
v3(0g)/cm™1 1050.505 884.579 926.429 923.669 948.156 1051.1
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F/a.u. Eyy/a.u. Ey,/a.u. Eg/eV vo(Ty)/em ™1 v1(0g)/cm~1 v3(0g)/cm ™1
—0.005 —0.26950 —0.10319 4.5256 110.219 867.392 926.396
—0.004 —0.26950 —0.10314 4.5269 108.901 868.767 925.888
—0.003 —0.26950 —0.10310 4.5280 104.700 870.034 926.189
—0.002 —0.26950 —0.10307 4.5288 104.329 870.827 926.154
—0.001 —0.26949 —0.10305 4.5291 107.738 871.152 925.766
0 —0.26947 —0.10303 4.5291 114.753 871.660 926.429
0.001 —0.26949 —0.10303 4.5296 108.315 871.239 926.314
0.002 —0.26949 —0.10307 4.5286 108.978 870.643 925.799
0.003 —0.26950 —0.10308 4.5286 108.998 869.907 926.327
0.004 —0.26950 —0.10314 4.5269 109.019 868.787 925.888
0.005 —0.26950 —0.10319 4.5256 108.118 867.346 925.923
Exp. 1] — — — — 1008.3 1051.1
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Abstract
A density functional method DFT/B3P86 with relativistic effective core potential basis for U and 6-3114+G(d)
basis for N is used to study the energy gap and harmonic frequency of UNy ground state molecule under the action of
the uranium-produced spontaneous radiation fields ranging from —0.005 to 0.005 a.u.. The results show that UNy has
an anti-symmetry expansion vibrational frequency v3 (0g) that is close to experimental value 1051.1 cm~! under the
action of different spontaneous radiation fields, and a symmetrical expansion vibrational frequency v1(0g) that is close

experimental value 1008.3 cm™!.

The energy gap is found to decrease with increasing the spontaneous radiation field.
The electron which occupies an orbital is easy to excite to empty orbital and transform into an excited state. The UN»
molecule turns unstable in the spontaneous radiation field; N2, Oz and others more easily diffuse into the surface interior,

thus corroding the uranium surface and aggravating the corrosion of uranium in the spontaneous radiation field.

Keywords: UNs, inner radiation fields, spectrum
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* Project supported by the National Natural Science Foundation of China (Grant Nos. 11264020, 11364023), and the Scientific
Research Program of the Education Bureau of Jiangxi Province, China (Grant No. GJJ11540).

1 Corresponding author. E-mail: xieandongzhou@163.com

063301-4


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn
http://dx.doi.org/10.7498/aps.64.063301

	1引 言
	2理论与计算方法
	Fig 1

	3结果与讨论
	3.1 UN2分子基态的稳定构型
	3.2 自辐射场对UN2分子的能级和谐振频率的影响
	Table 1
	Table 2
	Fig 2
	Fig 3


	4结 论
	References
	Abstract

