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(Presented by М. Veiderma)

Many theoretical and experimental studies of the energy levels of linear
or near-linear triatomic molecules in open-shell electronic states have
been reported in recent years. B0 2, similarly to isoelectronic CO+ has
been the subject of several investigations.

Detailed study of the B0 2 absorption spectrum was carried out by
Johns f l ]. According to his results, B02 is linear in the ground X2Ug
and two lowest excited, states, A 2U U and B 2S+

• The laser-excited
fluorescence spectrum investigations [2 - 3 ] confirmed the previous results.
But some papers [4~6 ] predict B0 2 to be bent.

Only few ab initio calculations of the electronic states of B0 2 [7~9 ]
have been reported. In [ 7i 8] only the ground X2 Yig state was considered.
In [9] the C 2J£+ state was predicted, and the perturbational Cl tech-
nique gave excellent agreement with experimental data. No previous theo-
retical or experimental studies of the quartet states of B0 2 have been
published. In our communication we present the calculation results,
obtained for some fragments of potential surfaces of doublet and quartet
states for linear (Д»л) or bent (C 2u ) molecule.

Potential energy was calculated by the standard LCAO-MO-SCF
method using the SPUSH [lo ] system of programs. The basis sets for
В and О atoms consisted of the standard STO-3G sets (basis I) with
exponents from fll ] or of the standard Huzinaga basis set 9ssp with
Dunning’s 4s2p contraction (basis II) [ l2].

The leading configurations for 2A i, 2A 2,
2B U 282 , Mi, M 2, 4B i and iB 2

states were chosen from the proper Cl solution. For doublet states, Cl
calculations were carried out with MO’s obtained for the lAi state of
BOy and the 282 state of B02 in a frame of the restricted SCF proce-
dure. For quartet states, MO’s were taken from SCF calculations on

M 2 and 4B 2 ones. The leading configurations were, in all the cases, the
fundamental ones of the paper [9I, similar to those of CO+ [l3 ].

The SCF calculations were carried out in C2v and Dooh symmetries.
The internuclear distance Rb-o varied between 2.20 and 2.80 a. u., and
bond angle between 180 and 100°. For all doublet states as well as for
the Mi and M 2 states, the total energy minimum corresponds to linear
geometry. The 4.6 i and 482 states are bent.

Differences in the total energy values, calculated at different symmetry
restrictions, Cs , C2v , Dooh, originate from the different schemes of
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Hartree Fock calculations, used for these symmetries and from the
symmetry-breaking effects. They are a subject of the next publication.

Equilibrium parameters have been calculated by quadratic approxi-
mation of fragments of potential surfaces. The results of geometry opti-
mization, appropriate total energies, excitation and dissociation energies
are listed in Table 1.

The equilibrium distances Rb-o, calculated in basis I, are slightl.v
longer than the experimental ones, but the agreement of basis II and
experimental results is excellent.

The fundamental frequencies vi and v 2 were calculat' d by solving
the ordinary vibration problem in a harmonic approximation; their values
are listed in Table 2.

Conclusions. SCF calculations confirm the B0 2 molecule to be linear
in the ground X2 Ylg and low-lying excited states A4lu,

B 2 J£+ and
c*2t-

Equilibrium parameters of B0 2

Table 1

State

x*n g 3l-H B*2+a
C2J£+g

Rb-o, A
SCF basis I 1.342 1.396 —

—

basis II 1.258 1.302 1.289 1.268
Cl [»] — — — 1.246

Experimental [*]

Total energy (a. u.)
1.265 1.302 1.273 —

SCF basis I — 171.996 — 171.824 —
—

basis II — 174.360 — 174.246 — 174.229 — 174.193
CI P]

To, eV
— 174.597* — 174.498** . — 174.486* — 174.457

SCF basis II 3.115 3.554 4.546
Cl [9] 2.446 2.998 3.785

Experimental f 1 ]
D e , eV

SCF basis II

* Calculated at Rb-
** Calculated at Rв-

2.329 3.039 —

2.085

э = 1.265 A.
э = 1.302 A

1.158 0.719

Table 2
Vibration frequencies of BO2, cm -1

State Vibration
SCF basis Experimental

I 1 ' II value f1]

xmg Vl 1079 1099 1070
v 2 464 —

' 464
Am u Vi 1123 982 994

V 2 541 — 502
B 2 2+и Vi — 906 —

s Vi — 1149 —
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	Рис. 3. Зависимость емкости по отношению к урану от растворимости смесей АПП в 0,25 N растворе серной кислоты при 20 °С.
	Рис. 4. Зависимость коэффициента распределения урана от его концентрации в водной фазе. Экстрагент 0,3 М раствор смеси АПП-6 в керосине.
	эис. 1. Влияние индола на. :корость деацилирования ГМАЦ-ХТ (У) и циннамоилшмотрипсина (2). рН = 9,20; ’,99 М КСI; концентрация ацилфермента М0~5 М. Рис. 2. Зависимость логарифма константы скорости деацилирования ТМАЦ-ХТ от концентрации КСI при 25,0 °С и pH 9,10 (У); 10,00 (2); 10,37 (5); 10,84 (4); 11,49 (5); 11,82 (6); 12,16 (7); 12,49 (5); 12,78 (9); 13,09 {10); 13,25 {11) и 13,50 {l2).
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	Рис. 1. Распределение н-алканов, н-1-алкенов и изопреноидных алканов (начиная с Ci 2) в смоле полукоксования селенняхского сланца. 1 н-алканы, 2~— н-1-алкены, 3 изопреноидные алканы. Концентрация дана относительно суммы концентраций соединений перечисленных групп.
	Рис. 2. Расчетный выход продуктов расщепления фитановой цепи при отношении вероятностей разрыва по одной и одновременно по двум углерод-углеродным связям 2: 1 (/), 4:1 (2) и 1:0 (5). Выход продуктов найден при условии, что реализуются все однократные распады по указанным связям и дополнительно двукратные согласно заданной относительной вероятности.
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