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Table 1 The adiabatic data obtained by using CASPT2/CASSCF method in ANO-L basis set,

together with the data from the literatures”

Riu_oy/ Rio_oy/ @uo_o_y/ vi(Intensity)/ v, (Intensity)/  v;(Intensity)/

nm nm (°) em ! em ! em !

State Nature ( ¢?) Cas/Pi2/eV

X2A" [core] (7a')?(2a")' (0.9) 0.000/0.000¢  0.097 4 0.1350 103.53 3 650.13(27.8) 1 581.63(44.6) 1099.85(22.4)

Exp. 0.09631  0.133 63 1043 1371.92'7 1097. 6217
0.097 7550 0.133 551 1044 3 455.00! 1 411.00! 1 080. 00!
0.097 117 0.133 0! 104. 311 1077.18
124 Ta'—2a"(0.93) 1. 149/0. 921 0.0973  0.1433  100.57 3699.52(52.2)1296.81(52.5) 867.18(12.9)
Exp. 0. 87110
1.13121 /1. 1212
224" la"—2a"(0. 65) 4.303/4.158  0.0983  0.1778 90.41 3 572.00(24.3)729.76(70.0) 625.20(76.1)
X2A"(0.18)
Exp. 6.721%1 /6. 492

# The ground state is located at —150. 813 19 Hartree and —150. 386 45 Hartree calculated in CASSCF and CASPT2 level, respectively.
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Table 2 The vertical excitation energies at RASSCF, SS-CASPT2 and MS-CASPT2 levels using ANO-L* basis set

State Nature MS-c? MS-P2/eV RAS/eV SS-Pt2/eV
x2a” [core] (7a’)?(2a")! 0.98 0 0 0
124’ Ta'—2a" 0.99 0.779 0.551 0.739
224 2a"—8a’ 0.95 6.723 7. 044 6. 694
324’ 2a"—>3s 0.89 7. 688 7.888 7. 641
224" 2a"—3a" 0. 80 9. 546 8.556 9.614
424’ 24"—>3p, 0.70 9. 624 9.472 9.590
524’ 2a"—3p, 0.96 9. 896 10. 585 9. 848
624’ 2a"—9a’ 0.43 9.980 9.877 9.924
2a"—10a’ 0.50
324" 2a"—4a" 0.79 11. 371 10. 298 11.429
427" 2a"—6a" 0.59 11.713 10. 621 11. 647
524" 2a"—>54" 0.54 11.796 10. 706 11.756
624" 2a"—3a",(Ta'—2a")*? 0. 81 12. 649 10. 879 12.479
724" 2a"—T7a" 0. 80 13. 877 12. 677 13.843
824" 2a"—4a",(Ta'—2a")* 0. 81 14. 361 12. 571 14. 205
& % X #t
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A Theoretical Study of Excited States of HO, Radical
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Abstract CASSCF and CASPT2 calculations on the HO, radical were performed in atom natural orbital basis
sets( ANO-L and ANO-L" ). The geometries for three electronic states are optimized at CASSCF level and the
energies of these electronic states were located adiabatically at CASSCF, SS-CASPT2 and MS-CASPT2 level.
The first excited energy were simulated as 0. 779 eV vertically and 0. 921 eV adiabatically. These data are
consistent with those of the experimental values 0. 74—0. 88 eV, compared to the vertical energy of 1. 12 eV
from literature. Three Rydberg states and eleven valence excited states are located vertically in CASSCF, SS-
CASPT2 and MS-CASPT2 levels. The lowest four low-lying electronic states are 1°A’, 2°4" and 3°A" in the or-
der of energy which disagreed with the former confirmed order X?A’, A’A” and B’A’. Through discussing the
discrepancies in detail the important significance of the dispersion orbital for the title molecule are confirmed.
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