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Low-lying singlet and triplet electronic states of the BeO molecule are calculated

by means of the quantum chemical ab initio method. It was found that all states in the

energy range from 0 to 50000 cm
-1
are of valence character. Particular attention was paid

to the investigation of the dissociative behavior of the states considered. The vibrational

structure of the A
1P‹ X1S and B1S+‹ X1S+ spectral systems was calculated.
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The spectrum of the first member of the alkaline earth oxide familly, BeO,

has been less studied than those of its heavier homologues (MgO, CaO,...). This

concerns particularly experimental investigations which have been restricted to a

relatively small number of spectral systems. A great deal of experimental informa-

tion stems from a series of papers published by Lagerqvist about fifty years ago.1�7.

On the basis of these data, four electronic states of the same multiplicity,X, A, B

and C have beeen identified and the corresponding spectroscopic constants deter-

mined.8 In a combined experimental and theoretical ab initio study Lavende et al.9

improved these parameters and also obtained data for the a3P state. Isotopic shift

studies of the B�X system of BeO were carried out by Bojovi} et al.10 and

Anti}-Jovanovi} et al.11 Other experimental methods (mass spectrometry, thermo-

dynamics)12�14 have been employed to obtain additional informaiton on some

structural parameters (e.g, the dissociation energy). Recently, the spectra of a

number of molecular species involving beryllium and oxygen atoms have been

recorded.15�17

Beryllium oxide is a species of considerable interest to theoreticians. It is an

ionic molecule, but its electronic states are characterized by electron occupations

corresponding to different formal charges on the atoms, Me+dO�d, 0<d<2. Due to
the existence of several close lying low-energy dissociation channels, it is expected

that BeO has many low-lying electronic states. Early ab initio studies, not consid-
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ering the electron correlation effects,18�21 were nor succesful in obtaining reliable

results concerning the energetics of the low-lying electronic states So, for example,

at theHartree-Fock (HF) level of sophistication, the 11P statewas found to lie below

the lowest-energy 1S+ species,20 expected to represent the ground electronic state.

The correct ordering of the low-lying electronic states of BeO (X1S+, 13P , 13S+)
was first achieved in ab initio studies including the electron correlation, carried out

by Schaefer et al.22�24 A series of highly sophisticated theoretical studies by

Bauschlicher et al.25�28 has led to the accurate determination of structural parame-

ters, particularly of the dissociation energy, in the ground and several excited states

of BeO. The complete potential energy curves, up to the dissociation limit have been

published in a few papers.29�30 A number of papers report calculations of various

molecular properties in the ground state of the molecule.31�40 Finally, because of

the small number of electrons and its special features, BeO has been used as a

molecule for testing various new theoretical approaches.34,39,41�47

Except for the work by Irisawa and Iwata,30 all the theoretical studies

published so far concern a very limited number of low-lying electronic states of

BeO. Particularly, information about the states of Rydberg character and of their

relationship to the valence-type species is completely missing. The goal of the

present study was to fill this gap. The investigations were extended to all singlet and

triplet electronic states lying in the energy range between 0 and roughly 60000 cm�1,

involvihng also the lowest members of the Rydberg series.

TECHNICAL DETAILS

The calculations presented in this paper were carried out by means of the

combined self-consistent field (SCF) and the multi reference single and double
excitation configuration interaction (MRD-Cl) method.48 Two atomic orbital (AO)

basis sets were employed. The first one (it shall be called basis A) involves only
valence-type atomic orbitals (AOs). Both the beryllium and oxygen atoms are

desribed by the (10s,4p,3d) Gaussian sets in the [4s, 2p, 1d]contraction, proposed
byPierloot et al.49 In order to enable a descriptionof lowestmembers of theRydberg

series, a set of calculation was carried out with the above valence basis augmented

by 3s, 3p, 3d and 4s Cartesian Rydberg AOs (exponents a3s = 0.019, a3p = 0.015,

a3d = 0.015, and a4s = 0.0047). This AO set will be called basis B. The basis sets
of such a modest size are not expected to ensure high numerical accuracy of the

results, but should enable a reliable description of the global structure of the
electronic spectrum of BeO.

All calculations were carried out technically in the famework of the C2v

subgroup of the C¥v molecular point group. The molecular orbitals (MOs), em-

ployed as the one-electron basis in the configuration interaction calculations, were
generated in the complete active self consistenf field (CASCF)50 calculations

involving 10 electrons (1s electrons of Be and O were kept frozen) variably

distributed between 6 active orbitals, 1p (1b1+1b2 in terms of the C2v irreducible
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representations), 4s (4a1), 5s (5a1) and2p(2b1+2b2).TheCIcalculation swerecarried
out with the DIESEL-CI program package.51 The CI treatment was of the standard

MRD-CI type with configuration selection and energy extrapolation.48 The effect of
higher than double excitations with respect to the most important (reference) configu-

rations was estimated by means of a Davidson-type perturbative formula.52

The elctronic energies for five (in the case of AO basis A) or eight (AO basis

B) lowest-lying singlet and triplet states belonging to each of the irreducible

representations of theC2v point groupwere calculated as theBe�O separation varied

between 1.8 bohr (1 bohr = 0.52917 A) and 4 bohr (basis B) with an increment of

0.2 bohr; additional calculations are carried out at Be�O distances of 4.5, 5.0, 5.5,

6.0, 7.0 and 10.0 bohr. The number of reference configurations employed in the

calculations varied between 10 and 100, and the number of configurations selected

according to the energy lowering criterion T = 5 mhartree (basis A, 1 hartree = 27.21

eV) and T = 2 mhartree (basis B) between 10000 and 100000, depending on the

electronic state symmetry and molecular geometry.

RESULTS ANDDISCUSION

Potential energy curves for low-lying singlet and triplet electronic states of BeO

A very useful tool for the understanding of the structure and features of

molecular electronic spetra is the analysis of the composition and energy of theMOs
employed as the one-electron basis in the CI calculations, particularly of their

change with geometry variations. The energies of the low-lying MOs, obtained in
the HF calculations employing the AO basis not including Rydberg-type orbitals,

as funcion of the Be�O bond length are displayed in Fig 1. The two MOs with the

lowest energy (not shown in Fig. 1), 1s and 2s, are formed by the 1s AOs of the

oxygen and beryllium atoms, respectively. The electrons populating these orbitals
do not contribute significantly to the binding of the atoms in the molecule. The next

three orbitals in order of increasing energy are 3s, 1p and 4s, all of them (as well

as the 1s and 2s) are doubly occupied in the ground electronic state of BeO. At all

values of Be�O separation, the 3s orbital is composed predominantly of the 2s of

AO of oxygen and the 1pMOby the 2p
x
, 2py pair of the oxygenAOs. The 4s orbital

consists, at smaller Be�O bond lengths and particularly at the equilibrium Be�O
value, of the 2p

z
oxygenAO, admixtured by the beryllium2s orbital. At larger Be�O

distances the contribution of the latter species increases continuously so that the 2s
Be orbital becomes dominant at the dissociation limit. The energy of all of these

three MOs increases with elongation of the Be�O distance, indicating their binding
character. The two lowest-lying MOs not occupied in the ground state of BeO, the

5s and 2p prossess similar energies (close to zero), relatively weakly depending on

the molecular geometry. The composition of the 5s species is complemental to that

of the 4s: at small Be�O distances its main component is 2s Be admixed by the 2p
z

oxygen AO; at large Be�O separation the situation is reversed. The 2p orbital

ELECTRONIC SPECTRUM OF BeO 723



consists of the 2p
x
and 2py Be AOs. The next virtual orbital in increasing energy

order (6s) lies at an energy of about 0.1 hartree.

At infinitely separated beryllium and oxygen atoms, the energy associated

with the 1p and 5s orbitals, consisting of 2p oxygen AOs, should be the same; the

same applies to the 2p (2p
x
, 2py, Be AOs) and the 6s (2p

z
Be) species. Such an

degeneracy is not achieved in the present calculations, being an artifact of the

restricted Hratree-Fock (RHF) approach employed. However, this does not influ-

ence the results of the calculations for the electronic states considered.

Figure 2 shows how the situation is changed when the AO basis also involves

Rydberg functions. The geometry dependence of the orbital energies and the compo-

sition of the MO species, occupied in the ground electronic state, as well as of the

lowest-energy virtual MOs, 5s and 2p, is very similar to that presented in Fig. 1. On

the other hand, theMOwith the energy and composition corresoponding roughly to the

6s speciesofFig. 1becomes10swhen theAObasis involves3s, 4s, 3pand3dRydberg

orbitals. This is a consequence of the fact that the lowest-lying virtualMOs, 6s�9s (as

well as3p, 4p, 1d), are nowofpredominantlyRydberg character. The characterof these

MOs is typical forRydberg-type species: their energy is close to zero and shows almost

negligible change with variations of the Be�O distance.

Fig. 2. Dependence of the MO energies on the

Be�O distance, obtained in calculations using the

AO basis B, involving Rydberg-type functions.

For key to notation see Fig. 1.

Fig. 1. Dependence of the MO energies of BeO,

obtained in calculations employing AO basis A

(without Rydberg functions), on the Be�O bond

length .Solid lines: s species; dotted lines: p
MOs; dash-dotted lines: dMOs. The AO charac-

ter of the low-energy MOs is indicated.
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Theground electronic state ofBeOcorresponds to the distributionof its twelve

electrons among the lowest-energy MOs available: 1s2 2s2 3s2 1p4 4s2. The
symmetry of this state is thus 1S+. The low-lying excited electronic states arise by
one- or two-electron excitations out of the highest-energy MOs occupied in the

ground state, 1p and 4s, into the lowest-energy virtual MOs, 5s, 2p and the
Rydberg-type orbitals. The states resulting by one-electron excitations into the

low-lying virtual valence orbitals are collected in Table I. The electronic states of
BeO correlating with the five lowest-lying dissociation channels, involving combi-

nations of the 1S and 3P states of beryllium and the 3P, 1D and 1S states of oxygen
are given in Table II. The results of the calculation of the potential energy curves

for low-lying singlet and triplet states of BeO are displayed in Figs. 3, 4 (AO basis
not involvingRydberg funcions) and 5, 6 (AObasisBwith 3s, 3p, 3d and 4sRydberg

functions). The results of the calculation of the spectroscopic constans for the three

most important species, X1S+, A1P and B1S+, are given in Table III.

TABLE I. Leading electronic configurations of the low-lying electronic states of BeO

Exc. Conf. State

...1p4 4s2 1S+

4s fi5s ... 1p4 4s 5s 1S+,3S+

4s fi2p ... 1p4 4s 2p 1P ,

3P

1p fi5s ... 1p3 4s2 5s 1P ,

3P

1p fi2p ... 1p3 4s2 2p 1S+,

1S-

,

1D,

3S+,

3S-

,

3D

TABLE II. Low-lying channels for the dissociation of BeO into Be and O atoms. Therm values given

in the Table are taken from Ref. 53

Be O E/cm
-1

BeO

1
Sg

3
Pg 0

1
3S + 1

3P
1
Sg

1
Dg 15868 1

1S+ + 1
1P + 1

1D

3
Pu

3
Pg 21978

2
1S+ + 1

1S-

+
21S-

+
21P + 3

1P + 2
1D+

1
3S+ + 2

3S-

+ 3
3S-

+
23P + 3

3P + 1
3D +

1
5S+ + 1

5S-

+ 2
5S-

+ 1
5P + 2

5P + 1
5D

1
Sg

1
Sg 33793 3

1 S+

3
Pu

1
Dg 37846

4
1S+ + 5

1S+ 31S-

+
41P + 5

1P + 6
1P + 3

1D + 4
1 D + 1

1F+
2
3S+ + 3

3S+ + 4
3S-

+ 43P + 5
3P + 6

3P + 2
3D + 3

3D + 1
3F

A global characteristic of the low-energy electronic spectrum of BeO is the
relatively minor role of Rydberg-type states (for comparison with other molecules

the reader is referred to a recent book devoted to this subject54). All electronic states
computed to lie in the energy range between 0 and 50000 cm�1, particularly those
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investigated experimentally,8 possess exclusively, or at least predominantly, valence
character. The firstmembers of theRydberg series appear at roughly55000cm�1 above

the ground electronic state at its equilibrium geometry (compare Fig. 3 with 5 and 4

with6.Theleadingconfigurationin thegroundstate,X1S+, is ....1p44s2, but, asalready
noted in previous theoretical studies,24�28 the configurationmixing plays an important
role for the proper description of this species. Present calculations overestimate the
equilibrium bond length in the ground state by 0.044 Å; the same applies to the other
two states, A1P , B1S+, focused on in the present study, so that the relative values for

the equilibrium Be�O distances in these states are in quantitative agreement with the
corresponding experimental findings (see Table III). Such an uniform overestimation

of the equilibrium bond lengths has also been obtained in previous ab initio studies
carried out at similar levels of sophistication. The computed harmonic vibartional

frequency is about 5% smaller than the experimentally determined value. On the other
hand, the anharmonicity constant computed in the present study is in very good

agreement with the corresponding expeirmental finding.

TABLE III. Comparison of the results of the present ab initio calculation of the spectroscopic constants

in the X
1S+,A

1P and B
1S+ states of BeO with those obtained in previous theoretical and expeirmental

studies. a: Ref. 22; b: Ref. 26; c: Ref. 9; d: Ref. 28; e: Ref. 30; f: Ref. 28; exp: Ref. 8. The dissociation

energy is given with respect to the lowest channel Be(
1
S)+O(

3
P).

g
: D0 value (D0 = De-0.092 eV).

i: thermochemically derived value;
j
: result of extrapolation of vibrational progressions

State Ref. re/Å Te/cm
-1

we/cm
-1 wexe/cm

-1
De/eV

X
1S+ this work 1.375 0 1405 12 3.97

a 1.313 0 1629 12.27 4.61

b 1.377 0

c 1.342 0 1476 12.52

d 4.69g

e 1.369 0 1472 4.3

f 1.395 2.809

exp. 1.3309 0 1487 11.830
4.6g,i

3.9,4.8g,j

A
1P this work 1.503 7500 1090 8.5

b 1.508 8800

c 1.456 8300 1204 10.27

d 1.456 1167

e 1.479 7340 1130

f 1.547 5533

exp. 1.4631 9406 1144 8.415

B
1S+ this work 1.405 20400 1300 7.5

b 1.401 20517

c 1.362 18816 1468 9.04

e 1.355 19920

exp. 1.3623 21254 13671 7.746
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The estimation of the dissociation energy for BeO has been the subject of

much controversy. The ground state of BeO does not correlate with the lowest-en-

ergy dissociation channel involingBe andOatoms in their respective ground states,
1S and 3P, but with the second channel in the increasing energy order, Be(1S)+O(1D).

Different values for the dissociation energy have been derived from expeirmental

findings. On the basis of the extrapolation of the vibrational spacings in the X1S+

and A1P states, Lagerqvist7 estimated values of D0 of 3.9 and 4.8 eV for the

dissociation of the ground electronic state of BeO into Be andO atoms in the ground

atomic states. Another result (D0 = 4.6 eV) stems from mass-spectrometry experi-

ments.12Various theoretical approaches to obtain reliable dissociation energy have

been discussed e.g., in Ref. 30. The result of the present study, obtained as the

difference between the directly computed values of the electronic energy of sepa-

rated Be and O atoms and the ground state of BeO at its equilibrium bond length,

Fig. 3. Potential energy curves for the singlet states of BeO calculated employing AO basis A (with-

out Rydberg orbitals). Solid lines: states of S+ symmetry; dotted lines: S-

states; dashed lines: P
states; dash-dotted lines: D states. The leading electronic configurations for the states considered

are indicated. The zero on the energy scale corresponds to the minimum of the X
1S+ state. An en-

ergy of 1 eV corresponds to 8066 cm
-1

.
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isD
e
= 3.97 eV, corresponding toD0 = 3.88 eV. The ground electronic state of BeO

dissociates adiabatically into the channel involving the Be atom in its 1s2 2s
2 1S

ground state and the O atom in the excited 1s2 2s2 2p4, 1D state.

The lowest-lying singlet excited state of BeO is A1P , with the dominant

configuration arising by a 1pfi 5s one-electron excitationwith respect to the ground
state configuration. As a result of the partial depopulation of the strongly bonding

1porbital in favor of the non-bonding 5sMO, theBe�Obond isweakened, resulting
in an elongation of the equilibirum Be�O distance with respect to the value in the

ground state. Comparison of the computed values for the spectroscopic constants
with the corresponding experimental findings shows the same trends as in the ground

state. The electronic transition energy obtained in the present study is roughly 0.2
eV below the experimentally derived T

e
value. This relatively large discrepancy

could be ascribed to the modest level of sophistication of the present theoretical

Fig. 4. Potential curves for the triplet states of BeO computed using AO basis A (without Rydberg

fuctions). For key to notation see Fig. 3.
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treatment, particularly to the deficiencies of the AO basis set employed: as already

noted, the electron correlation plays a much smaller role in the A1P state than in

the other species considered, with the consequence that the energy of that state is
calculated more satisfactorely (i.e., relatively lower) than that of the ground and

most of the other states considered. The A1P state correlates with the same
dissociation chanel as the ground state.

The next singlet state in increasing energy order is B1S+. Over a large range

of theBe�Obond lengths, itsmain electronic configuration corresponds to a 4s fi5s
excitation. As a consequence of the bonding character of the 4s orbital, somewhat

less pronounced than that of its 1p counterpart, the equilibrium bond length in this

state is larger than in the ground state, but smaller than in the A1P species. At large

Be�O separations, the second adiabatic state of 1S+ symmetry undergoes avoided

crossings with other species of the same symmetry, changing in this way its

electronic configurations. It arrives in the dissociation channel involving the 1s2 2s

2p, 3P state of Be and the 1s2 2s2 2p4, 3P state of O.

The next two singlet states, 11D and 11S� lie very close to each other and

correspond to 1p fi2p one-electron excitations. The electronic transitions from

the ground state to these species are dipole forbidden. Their equilibrium bond

lengths are appreciably larger than in the ground state, because of the promotion

of an electron from the strongly bonding 1p orbital into the non-bonding 2p
species. The 11D state correlates (together with the X1S+ and A1P states) with

the lowest dissociation channel for singlet state, and its 1S� counterpart with the

second singlet channel. Like the 21S+ state (B1S+), the diabatic potential curves

for the 11D and 11S� states cross at larger Be�O separations than those of other

species of the same symmetry.

The potential curves for the higher-lying singlet electronic states of BeO have

generally complicated forms as a consequence of a number of avoided crossings
between the electronic states of bound and predissociative character. They correspond

to one-electron excitations into higher-energy virtual orbitals [one of these species

represents the third 1pfi 2p state of 1S+ symmetry, correlating adiabatically with the

non-degenerate 1S(Be)+1S(O) chanel] and to various two-electron excitations. The
situation becoems even more complicated if the presence of the states with Rydberg-

character are taken into account (Fig. 4). The lowest-lying members of the Rydberg
series appear at roughly 55000 cm�1 above the ground state. Because of presence of a

number of close lying valence-character species, the actual electronic states in this
region have a more or less pronounced mixed Rydberg-valence character.

The lowest-lying triplet state of BeO is a3P , with the main configuration

arising by 1pfi 5s one-electron excitations. This state has characteristics very

similar to its A1P counterpart. The a3P state correlates with the lowest-energy
dissociation channel 1s2 2s

2
,

1S(Be) + 1s2 2s
2 2p4, 3P(O). The second triplet state

ELECTRONIC SPECTRUM OF BeO 729



is 4s fi5s, b3S+, the counterpart of the B1S+ state. This state correlates with the

second channel for triplet species, involving the 3P states of both the beryllium and

oxygen atoms. It is followed by 23S+, corresponding to the 1pfi 2p excitation with

respect to the ground state electronic configuration and correlating with the 3P(Be)

+ 1D(O) states. The 23S+ state lies appreciably below its singlet counterpart arising

from the same one-electron configuration.

At the equilibrium geometry of the ground electronic state, the next two triplet

states in increasing energy order are 13D and 13S�, both of them stemming from the

1pfi 2p excitation, as does the 23S+. The first of them correlates with the second

channel for triplet states. On the other hand, the diabatic potential curve for the

1pfi 2p configuration crosses at a Be�O distance of about 1.75 Å, the repulsive
curve of the 1p2fi 5s2 diabatic species, which results in an avoided crossing of the

13S� and 23S� adiabatic potential curves. This avoided crossing seems to have been

overlooked in previous studies.23, 24, 30 At larger Be�O distances, the leading

Fig. 5. Potential energy curves for the singlet states of BeO obtained in calculations employing AO

basis B (with Rydberg functions). For key to notation see Fig. 3.
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configuration in the 13S� adiabatic state is, thus, 1p2fi 5s2; this species correlates
with the lowest-lying dissociation channel corresponding to Be andO atoms in their

respective ground states. The lowest-lying members of the triplet Rydberg series
appear in the same energy region as their singlet counterparts (see Fig. 6).

Relative positionis of the dissociation channels computed in the present study
are in very good agreement with the experimentally derived values. The electronic

configuraitonofBeOat large atomic separation corresponding to the berylliumatom

in its ground state, 1s2 2s2 (1S), is 2s2 4s2. In calculation employing the AO basis

A the 1s2 2s 2p, 3P state of Be is described by the 2s2 4s 2p and 2s2 4s 6s
configurations[in calculations with the AO basis B, the role of the single 6s is taken

over by severalMOs, among which the 2p
z
Be orbital is distributed in this case (6s,

10s, 11s)]. The 1s2 2s
2 2p4 configuration of the oxygen atom is described by the

1s2 3s2 1p4, 1s2 3s2 1p3 5s and 1s2 3s2 1p35s2 molecular configurations. The
electronic configurations involved in the electronic states of BeO which correlate

Fig. 6. Potential energy curves for the triplet states of BeO obtained in calculations employing AO

basis B (with Rydberg AOs). For key to notation see Fig. 3.
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with the low-energy dissociation channels are obtained by combining these partial
configurations with one another.

Vibrational structure of the B
1S+�X1S+ electronic transition

In order to demonstrate the utility of our ab initio study for the interpretation

of the corresponding spectroscopic measurements, in this subsection the results of

calculations of some fine details of the B1S+‹ 1S+ electronic spectrum of BeO are

presented. The computations of the vibration energy levels and the Franck-Condon

factors for the states/transitions in questionwere carried out employing an approach

described elsewhere.55 The ab initio calculated Frenck-Condon factors are pre-

sented in Table IV. These results were compared with their counterparts obtained

employing the RKR potentials, derived on the basis of experimental findings.56 The

agreement between the pure theoretical and experimentally derived values is very

satisfactory if it is taken into account that the computation of molecular properties,

depending explicitly on the forms of the wave functions, is generally less accurate

than that for the energy levels. This good agreement is in accordance with the

statement above that the results of our ab initio calculations, while overestimating

the absolute values for the equilibrium Be�O bond length in the electronic states

considered, excellently reproduce its relative change upon electronic excitation.

TABLE IV. Comparison of calculated Franck-Condon factors for B
1S+ (u�)�X1S+ (u��) transitions in

BeO (upper line) with the corresponding data derived from experimental findings56 (lower line)

u��/u� 0 1 2 3 4 5 6 7

0
0.9036

0.8903

0.0902

0.1014

0.0059

0.0079

0.0002

0.0005
0.0000 0.0000 0.0000 0.0000

1
0.0932

0.1056

0.7393

0.7018

0.1514

0.1703

0.0152

0.0205

0.0009

0.0016
0.0000 0.0000 0.0000

2
0.0032

0.0041

0.1628

0.1862

0.6155

0.5556

0.1903

0.2147

0.0261

0.0355

0.0019

0.0037
0.0000 0.0000

3 0.0000
0.0077

0.0106

0.2149

0.2478

0.5238

0.4426

0.2129

0.2407

0.0372

0.0511
0.0034 0.0001

4 0.0000 0.0000
0.0123

0.0183

0.2542

0.2952

0.4572

0.3558

0.2237

0.2532
0.0473 0.0051

5 0.0000 0.0000
0.0000

0.0001

0.0161

0.0263

0.2841

0.3323

0.4101

0.2895
0.2261 0.0561

6 0.0000 0.0000 0.0000
0.0000

0.0001

0.0187

0.0338

0.3070

0.3618
0.3786 0.2228

7 0.0000 0.0000 0.0000 0.0000
0.0000

0.0001

0.0197

0.0404
0.3246 0.3592

The isotope shifts in the B1S+‹ X1S+ spectral systems involving 16
O and 18

O

species which was the subject of an experimental study by Bojovi} et al.10 are

presented in Table V. Again, a very reasonable agreement between the theoretical
and experimental results can be seen. The analysis presented in this subsection, as
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well as that concerning the content of Table III, shows that the results of the present
ab initio study can serve for the reliable interpretation and preduction of the spectra

of the BeO molecule.

TABLE V. Calculated and observed
10

isotope shifts in the B
1S+�X1S+ system of BeO. DE represent

the difference between the term values for the Be
16
O nd Be

18
O bands

u��u�� DE/cm-1
calc. DE/cm-1

obs.

4�5 �26.8 �31.0

3�4 �27.8 �31.3

2�3 �28.2 �29.6

1�2 �28.2 �29.4

0�1 �27.8 �28.6

4�4 �3.6 �5.4

3�3 �3.6 �4.3

2�2 �3.1 �3.4

1�1 �2.2 �1.0

0�0 �0.9 0.6

5�4 20.1 19.0

4�3 20.6 20.6

3�2 21.5 22.4

2�1 22.9 25.0

1�0 24.7 27.6

CONCLUSION

In this paper, the results of, to our knowledge, the most complete ab initio

study of the electronic spectrum of BeO are presented. The study involved calcula-

tion of all singlet and triplet states in the energy range up to 50000 cm�1
. The

computations were carried out employing a relatively small AO basis sets and a

modest CI treatment; thus the results are of restricted numerical accuracy. On the

other hand, they should give a reliable picture of the global structure of the spectrum

considered. This is confirmed by the fact that all available experimental findings

are reasonably reproduced in our calculations.
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Ab initio RA^UNAWE ELEKTRONSKOG SPEKTRA BeO
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Primenom kvantohemijskog ab initio postupka izra~unata su niskoenergetska sin-
guletna i tripletna elektronska stawa molekula BeO. Ustanovqeno je da su sva stawa

uoblastienergije izme|u 0i 50000 cm–1
valentnog karaktera.Posebnapa�waposve}ena

je prou~avawu disocijativnog pona{awa ovih stawa. Izra~unata je vibraciona struk-

tura A
1P‹ H1S+ i B1S+‹ H1S+ spektralnih sistema.

(Primqeno 11. juna 1999)
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