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Tab. 1 Experiment and optimization calculations of electronic states XIE;r ,B'S. and C'II, of T, molecule

X5 B's,S ',
Jee
Ty/eV  R./nm w,/cm” ! Ty/eV R./nm w,/cm” ! Ty/eV R./nm w,/cm” !
D95+ + * 0.0 0.0741 2612.4 10.3593 0.1132 1055.5 13.1582 0.0839  3324.9
6311+ +gx % 0.0 0.0743  2564.0 10.1242 0.1157 1084.9 12.8882 0.0939 2586.7
cc—PVTZ 0.0 0.0743  2582.3 10.4073 0.1372 807.7 11.8831 0.1029  1509.4
Sz 0.0 0.0741 2546.5 11.3690 0.1290 787.3 12.4155 0.1011  1454.2

* Te is Adiabatic excitation energy
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Tab.2 Murrell — Sorbie potential functions of electronic states X'Eg ,B'S.F and C'I, of T, molecule

R Fik D./eV a;/nm” ! a,/nm” 2 a3/nm” 3 2/ J5/ fa/
(aJ'nm %) (aJ'nm ?) (aJ-nm *)
X's, SAC 4.7178 38.700 290.29 4650.0 693.22 —57759.5 4407 344
Sz 3] 4.7476 39.157 387.62 3360.4  576.15 —37401.6 2346085
B's) SAC—CI 3.6843 20.097 196.21 1220.5  45.810 -3367.2 218953
SEH (R3] 3.5812 22.232 299.56 1115.5  55.071 -2055.1 100 096
c', SAC—CI 2.1280 45.120 624.52 3577.5  268.26 -12312.4 358415
SeE (3] 2.5393 47.636 741.77 2687.6  187.89 -9716.6 426365
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Tab. 3 Spectroscopy constants of electronic states Xlzg ,B'S.F and C'II, of T, molecule

R ik w/em ' wy/em ! B/ em ' aem ! R./nm D./eV
Xy SAC 2793.2 72.84 20.266  0.9376 0.0743 4.7178
Sz 13 2546.5 41.23 20.335  0.5887 0.0741 4.747 6
B's/ SAC-CI 377.7 2.04 6.718  0.1329 0.1372 3.684 3
LR 13 787.3 7.01 6.716  0.2076 0.1290 3.5812
c'm, SAC - CI 1737.6 30.39 10.937  0.2258 0.103 1 2.1280
{1 1454.2 30.52 10.931  0.3659 0.1011 2.5393
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Fig. 1 Potential energy curves of the ground state, the
second excited state and the third excited state of

T, molecule
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Fig.2 The experimental and calculated spectrum of the

ground state, the second excited state and the third

excited state of T, molecule
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Analytical potential energy functions for the electronic states

X's) ,B'S) and C'I, of molecule T,

ZHANG Ai-yun, ZHOU Ling-ling, XIE An-dong
(Department of Physics, University of Jinggangshan, Ji’an 343009, China)

Abstract: The energies, equilibrium geometries and harmonic frequencies of the ground state X! 3, , the
second state B'S," and the third degenerate state C'II, of molecule T, have been calculated using the method
Group Sum of Operators of SAC/SAC-CI with the basis sets D95 + + % x ,6-311+ + g% * and cc-PVTZ.
Comparing the three basis sets above mentioned, the conclusion was gained that the basis set cc-PVTZ was the
most suitable for the energy calculation of molecule T,. The whole potential curves for these three electronic
states were further scanned adopting SAC/cc-PVTZ method for the ground state and SAC-CI/cc-PVTZ
method for the excited states, then a least square was fitted to Murrell-Sorbie function, and last the spec-
troscopy constants were calculated, which are in better agreement with the experimental data. It was believed
that Murrell-Sorbie function form and SAC/SAC-CI method were suitable not only for the ground state, but
also the low-lying excited states.

Key words: molecular structure and potential function;excited state; Murrell-Sorbie function



