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Boron dioxide (ВO2 ) has been a subject of several experimental inves-
tigations; only a few theoretical ones have been carried out [ l_3 ]. In
[2 ] the C2J£+ state was calculated, the results of perturbational Cl
technique showing good agreement with experimental data. In [3] the
results of ab initio SCF and Cl calculations on doublet and quartet
states of B0 2 have been represented, which confirm the linearity of the
molecule in the ground X and low-lying excited states A 2 B 2^]+

and^2 J£j+. The vi and v 2 fundamentals were also calculated.
Here we present the results obtained for the v 3 fundamental fre-

quency.
Because of selection rules, direct determination of the value of anti-

symmetric stretching frequency v 3 is quite complicated. J. W. C. Johns
[4] found the value ~-(2v3 ) = 1322 cm- 1, L. V. Serebrennikov,

V. A. Koryazhkin et al. [ 5~7] obtained the v 3 band in the region 1840—
2080 cm4

, and with the help of tunable infrared diode laser spectroscopy
K. Kawaguchi et al. [B] found v3=1278 cm-1

. As compared with analogous
systems the v 3 value in the 1300 cm-1 region should be considered as
anomalously low, and in [B ];. this was assigned to a vibronic inter-
action between X4\g and Л 2Пи states.

To obtain the v 3 value, ab initio restricted SCF, CASSCF and Cl
calculations were carried out in Cs and Coov symmetries using the SPUSH
program system [9 ]. The basis sets were the standard STO-3G set
(basis I) [ lo] and (9ssp/4s2p) (basis II) [и ]. From the reference set
200 singly and doubly excited configurations were selected [ l2], and
the Cl problem was solved with MOs from B0 2 molecule and BOy and
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Bo+ ions. The v 2 frequency was obtained by solving an ordinary vibration
problem in a harmonic approximation.

As a starting point the symmetric linear configurations О—В —О at
equilibrium geometries for the basis I (i? B -o=2.47 a. u.) and the basis II
(i?B-o = 2.38 a. u.) [3 ] were chosen. From these points the antisymmetric
shifts of О atoms were made while URb-o was kept constant. The
results are listed in the Table.

For asymmetric configurations the SCF solutions become unstable
in a case of the Х2П state of B0 2 as well as the state of BO+ and the
total energy becomes lower than in appropriate symmetric points.
Because of the multiconfigurational nature of this effect, the Cl and
CASSCF treatments will be considered.

When the basis I was used, SCF calculations of B0 2 in Coov sym-
metry and without symmetry restrictions yielded the same values of
total energies but different MOs. These solutions, as mentioned above,
are unstable. The Cl solution with excitations on jx-orbitals only in
the basis I yielded also an unstable one. Only including into the refe-
rence set excitations on б-orbitals enables to achieve stability. The
CASSCF solution appears to be stable in the basis I, and yields a low
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value of V3=1281 cm-1 but it becomes unstable in the basis 11. The Cl
solution with MOs from B0 2 in the basis II yields also an unstable
solution.

The SCF and Cl treatments with MOs from state of 807 yield
stable solutions in the basis I as well as in the basis II which confirm
the low V 3 value. The CASSCF treatment with these MOs in the basis
I and II yields the same total energy values as with MOs from B0 2, i. e.
in the basis I it yields the stable solution, in the basis II the unstable
one. MOs from BO+ yield too large a v 3 value.
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stretching frequency of BO2

6 7 8 9 10 11
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