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Fig.1 Optimized geometries of fluorine nitrate in the C, symmetry[ Bond length/nm, bond angle/(°) ]

The values in parethese are experimental values of reference [ 6 ].
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Fig.2 Equilibrium structures of fluorine nitrate in the C, symmetry[ Bond length/nm, bond angle/(°) ]
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Table 1 Stable geometric parameters of FONO, molecular in C; and C, symmetries

Parameter xX'a X'4 Exp. t61 214 1’4
R(N—OI)/nm 0. 1470 0. 1427 0. 1507 0. 1338 0. 1414
R(N—O02)/nm 0. 1170 0. 1201 0.1184 0. 1365 0. 1320
R(N—O03)/nm 0.1184 0. 1207 0.1184 0. 1245 0. 1291
R(F—O01)/nm 0. 1440 0. 1435 0. 1409 0. 1483 0. 1444

£LFOIN/(°) 107. 1 106.5 106.0 104. 4 103.3
£ 0INO2/(°) 117.8 119.0 117.1 108. 1 110.2
£ 02N03/(°) 133.5 131.4 134.5 110.8 112.3
£LFOINO2/(°) 0.00 0.00 109.9 -124.4
£ FOINO3/(°) 0.00 0.00 -125.8 110.2

AE/(kJ - mol™!) 83.7534 0. 0000 354.4425 306. 6584
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Fig.3 Optimized geometries of the fluorine nitrate cation| Bond length/nm, bond angle/(°) ]
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Table 2 Ionization potentials(eV) and ionization character of FONO,
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Theoretical Study on the Low-lying Electronic States and
Ionization Spectra of Fluorine Nitrate

WEI Zi-Zhang' , LI Bu-Tong', PAN Qing-Jiang’, ZHANG Hong-Xing' "
(1. State Key Laboratory of Theoretical and Computational Chemistry, Institute of Theoretical Chemistry,
Jilin University, Changchun 130023, China;
2. School of Chemistry and Material Science, Heilongjiang University, Harbin 150080, China)

Abstract Using the complete active space self-consistent field ( CASSCF) method with the atomic natural
orbital (ANO) basis set, we studied the ground state and low-lying excited states of fluorine nitrate and its
cation. The stable geometry of ground state was the planar structure with the C, symmetry, but the stable struc-
tures of excited states were changed to the nonplanar structure. However, the similar change of the cation ge-
ometry was not observed. Furthermore, the vertical ionization potential of the fluorine nitrate molecular was
studied on the basis of the optimized geometry of the ground state. Taking the dynamic correlation effects into
account, we used the second-order perturbation ( CASPT2) method to obtain more reliable energies. The as-
signment of the first two bands is in an excellent agreement with the experimental data and the theoretical re-
sults, but in the higher energy region, the different assignments were completed bass of the CASPT2 results.
Keywords Fluorine nitrate; lonization potential ; Excited state; CASSCF; CASPT2 (Ed.: D, I)
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