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The wavelengths and radiative transition probabilities for the transitions 2p°3s3p LSJ — 2p°3s? 2P, /2,3/2 and
2p°3s3p LSJ — 2p53p 2P, /2,3/2 in Na atoms are calculated by using large scale configuration interaction approximation.
The autoionization probabilities and electron impact excitation cross-sections for the 2p33s3p LS J levels are also calculated
in single configuration intermediate coupling approach. The obtained results are used for evaluation of the role of radiative
cascade transitions from the 2p53s3p LS J doublets in population of the 2;1)5352 2p, /2,3/2 lowest autoionizing levels.
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1. Introduction

In ejected-electron excitation functions for the low-
est 2p°3s® 2Py, and Py, autoionizing states in
sodium [1], a strong resonance structure was revealed
in the impact energy regions of 32-33 and 36.5-
40.0 eV. However, recent R-matrix (close-coupling)
calculations [2] did not confirm the existence of neg-
ative ion resonances at these energies. Another pro-
cess, which may cause the observed structure, is the
cascade population of the 2p33s? levels by the radia-
tive transitions from the high-lying doublets. Earlier
such a transition (A = 434.3 nm) was found between
the 2p°3s('P)3p P35 and 2p°3s* 2Py, autoionizing
states in beam-foil excitation spectra [3]. In order to
evaluate the real role of the radiative cascades in ex-
citation of the lowest autoionizing doublet levels in
sodium, the data on excitation and decay parameters for
the 2p®3snp, 2p°3pnd, 2p°3dnp, and 2p°4s np even
configurations are needed.

For the investigation of core-excited autoionizing
states of Na, a number of experimental [1,4-11] and
theoretical [12, 13] works was devoted. The absorp-
tion spectrum was registered by Wolf et al [4], Con-
nerade et al [5], Sugar et al [6], and Baig et al [7].
The ejected-electron spectra were also studied by dif-
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ferent experimental methods [1,8-10]. The radiative
decay of the 2p°3s3p autoionizing states was studied
by Zhmenjak et al [11] in electron—atom collisions. En-
ergy levels and lifetimes for some core-excited quar-
tet states of Na were calculated by applying multicon-
figuration Hartree—Fock (MCHF) approximation [12].
The systematic studies of the Na 2p°3s nl autoionizing
(A) states were performed by Zatsarinny and Bandu-
rina [13]. They have used the configuration interaction
(CD) approach. The set of radial orbitals was obtained
from Hartree—Fock calculation of 2p° nl states of Na™
within the fixed-core average energy approximation.
These orbitals were used to make up the basis sets for
the CI calculations of autoionizing states as described
in [14, 15]. To achieve a better agreement between the
calculated and experimental energies of Al levels, the
radial orbitals of valence nl electrons were obtained
by using a model potential with adjustable parameters.
The data obtained were accurate enough to extend and
clarify considerably the classification of lines in exist-
ing photoabsorption [4-7] and ejected-electron spectra
[9].

The aim of the present work was an examination of
the role of radiative transitions from the 2p°3s3p LS.J
doublet states in electron impact excitation of the
2p°3s% 2P, /2,3/2 lowest autoionizing states. The
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second aim was a pure theoretical ab initio investiga-
tion of the lowest autoionizing states in sodium avoid-
ing the semi-empirical corrections. We have calculated
the wavelengths and radiative transition probabilities
for the transitions 2p°3s3p LS.J — 2p°3s? 2P1/273/2
and 2p°3s3p LSJ — 2p°3p ?Py 935 as well as the
autoionization probabilities and electron impact exci-
tation cross-sections for the 2p°3s3p LSJ levels. The
description of methods used for the calculations is pre-
sented in the second section. The results of calculations
are discussed in the third section.

2. Method of calculations

The theoretical investigation of the energies and ra-
diative transition probabilities in Na atom is performed
by using the method fully described and successfully
applied in our previous papers [16-23]. While calcu-
lating the energy spectra, the relativistic effects were
taken into account within the traditional Breit—Pauli ap-
proximation, i.e. the spin—orbit and other relativistic
one- and two-electron interactions accurate up to the
square of the fine structure constant were included.

The correlation corrections were taken into account
by the CI technique. The basis set of non-relativistic ra-
dial orbitals was constructed as follows. The radial or-
bitals of electrons with n < 3 were determined by solv-
ing the Hartree—Fock equations [24]. For describing
the excitations into the virtual states with a higher prin-
cipal quantum number the transformed radial orbitals
with a variable parameter (TROs) [17] were employed.
Our experience in the application of this method to dif-
ferent atoms and ions (see Refs. [18—-23]) reveals that
the employment of such radial orbitals enables one to
take into account the correlation corrections within the
CI method quite efficiently. We study all the configura-
tions of an odd parity (or those of an even parity) simul-
taneously; in fact, the levels of these configurations are
located comparatively close and the improvement of
the levels of one configuration has an influence on the
locations of the levels of configurations with the same
parity. Such approach allows us to take into account
not only one- and two-electron virtual excitations ac-
cording to the two-electron Hamiltonian used, but also
the excitations of a higher order. We must note that
such an approach is very important for the calculation
of the oscillator strengths and transition probabilities
of the forbidden one-electron transitions, as well as for
the determination of characteristics of the two-electron
transitions.

TROs with n < 13 and ! < 10 are used in the calcu-
lations of Na I energy spectra. It is easy to get a wide
basis set of radial orbitals obtained by the method de-
scribed in [17] and to generate many admixed config-
urations by a virtual excitation of one or two electrons
from 2/ and 3/ shells, but then the rank of the energy op-
erator matrix becomes very high, too. The total number
of the admixed configurations is 13241 for odd configu-
rations 2p°3s2, 2p%3p, 2p°3s3d, and 2p®3p?, and 9500
for even configurations 2p%3s, 2p53s3p, and 2p®3d. It
is necessary to reduce the number of admixed config-
urations, because the accounting of a great number of
admixed configurations exceeds the possibilities of a
single computer (the PC) that we use, and not all of
the admixed configurations are important. In this cal-
culation the admixed configurations were selected ac-
cording to their contribution to the wavefunction of the
adjusted configurations. These contributions were eval-
uated in the second order of the perturbation theory as
described in papers [25,26]. These methods are based
on the use of the second-order perturbation theory and
the analytical expressions for sums of squares of the
interconfigurational matrix elements and for the aver-
aged energy differences between the adjusted and ad-
mixed configurations as well. They provide the balance
of the accounted correlation corrections when the same
selection criteria for each configuration are used. All
configurations with the averaged weights higher than
2.0-10~8 are included into the set of admixed configu-
rations. For the odd configurations the number of ad-
mixed configurations is 2174, for the even configura-
tions it is 2000. As it is shown in [27], such selection
criterion is sufficient for the accurate calculations. The
selection of the admixed configurations is performed
by using the program SELECTCONF [28].

The total number of the configuration state func-
tions (CSFs) for each configuration parity was found
to be very large; these numbers were greater than 106
for even configurations and greater than 79000 for odd
ones. The reduction of this number was achieved in
the way described in [29] and used in our previous cal-
culations. As a result, 62657 CSFs were obtained for
two even adjusted configurations (2p%3s, 2p°3s3p) and
29997 CSFs for two odd ones (2p°3s2, 2p53p). The
virtually excited electrons were placed at the beginning
of the list of the active shells and some restrictions were
put on their intermediate and final LS momenta. This
method is realized in program ATOTERM [30].

The multiconfiguration wave functions obtained by
diagonalizing the matrix of the energy operator were
used to compute the matrix elements of the electron
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Table 1. Calculated and experimental energies E' (in eV) with respect to the ground state of Na,
and autoionization probabilities A (in s 1) for the 2p®3s% 2P and 2p°3s(L1.51)3p LS.J states.

Configuration J F E? E° A Ad A?
2p°3s2 2P 32 30494 30.853 30.768 30.77 2.58+12 791+12 5.50+12
2p°3s2 2p 172 30.647 31.022 30.934 3094 258412 791412 5.53+12

2p°3sCCP)3p2S  3/2 32478 327756 32703 3275 249406 0.0 7.84 405
2p°3sCCP3p D 72 32776 33.084 33.056 0.0 0.0 0.0

2p°3sCP)3p*D  5/2 32.819 33.129 33.099 33.08 507410 1.18411 421410
2p°3sCCP)3p 4D 3/2 32861 33.172 33.142 33.15 611410 1.49+11 4.81+10
2p°3sCP)3p*D 172 32.896 33.209 33.179 5.94+4+08 2.00+09 3.01409
2p°3s3P)3p *P  5/2 32989 33.336 33.295 1.38+11  3.34+11 1.23+11
20°3sCP)3p ‘P 3/2  33.036 33.384 33343 3333 1.67+11 456411 1.68+11
20°3sCP)3p*P 12 33.061 33.409 33366 3342 445410 148411 899411
20°3s(*P)3p 2D 3/2 33.135 33487 33442 3344 1.65+12 336412 130412
2p°3s(*P)3p 2D 572 33.191 33.544 33499 3350 173412 355412 1.33+12
2p°3s(*P)3p 2P 1/2 33234 33.602 33.548 33.56 232+10 5.60+10 3.96+11
2p°3s(*P)3p 2P 3/2 33.269 33.638 33.584 33.63 456410 1.08+11 2.07+10
2p°3s(*P)3p 23S 1/2  33.657 33.926 33.877 3389 544412 142413 5.05+13
20°3sCP)3p 2D 5/2 34922 34.840 34.788 482409 151413 230+12
2p°3s(®P)3p2S 172 34976 34.858 34.812 3482 272412 296412 1.97+13
2p°3sCCP)3p 2P 3/2 34968 34.878 34.842 135409 6.05+12 6.28+11
2p°3s(3P)3p 2D 3/2  35.075 35.018 34972 3501 270409 899412 1.64+12
2p°3s(3P)3p 2P 172 35.135 35.048 35.005 3522 154412 210412 7.01+12

# Calculated data [13].

b Optical data [4, 6,37].

¢ Ejected-electron data [9].

4 Present calculations with Cowan code [34].

transition operator and, correspondingly, oscillator
strengths and probabilities of the electric dipole transi-
tions.

The electric dipole transitions were evaluated using
two forms of the transition operator: ‘length’ (L) and
‘velocity’ (V). The radiative lifetimes are presented in
both forms and that enables one to compare the results
obtained using different forms. As it is known, the co-
incidence of the results obtained with these two forms
of the operator serves as a reliability criterion for the
data obtained by CI, when the basis of the admixed
configuration included into configuration interaction is
large. In the computations, along with our own com-
puter codes, we also employed the program [31] for
calculating the angular parts of the energy operator ma-
trix elements and the programs [32, 33] for evaluating
the characteristics of electronic transitions.

The autoionization probabilities were calculated by
using the Cowan code [34] and Kupliauskiené code
[35]. The wave functions were obtained in a single-
configuration intermediate coupling approximation
with Breit—Pauli relativistic corrections by using a
complex of computer programs [24]. The electron-
impact excitation cross-sections were calculated in dis-
torted wave (DW) with exchange approximation. The
wave functions obtained in the intermediate coupling

approximation with Breit—Pauli relativistic corrections
from the complex of codes [22] were used for the cal-
culation of cross-sections [36].

3. Results and discussions

The calculated energies E (in eV) of the 2p°3s% 2P
and 2p°3s(L1S1)3p LSJ states and experimental data
[4,6,37] as well as theoretical values from [13] with re-
spect to the ground state of Na are presented in Table 1.
The autoionization probabilities A (in s~ 1) calculated
in the present work by using our own and Cowan [34]
computer programs and those taken from [13] are also
included in the Table 1. The results of Table 1 show that
the energy spectrum calculated in the present work is a
bit wider than that obtained including a model poten-
tial [13], therefore, the agreement between calculated
and experimental spectra is better for upper levels. The
ordering of the energy levels obtained coincides with
that calculated in [13] and experimental one [4-6, 37],
except for the 2p°3s(°P)3p 2S5, ?Py /o levels, which
are obtained interchanged in our calculations. The ex-
perimental energies are in better agreement with those
calculated in [13] than in the present work. They stand
between the energies calculated in the present work and
in [13].
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Table 2. Wavelengths A (in nm) and probabilities A (in s ') calculated in
configuration interaction approximation (length L and velocity V forms),
expected values of wavelengths Acxp calculated by using experimental en-
ergies of levels [4, 6,37], and fluorescence yields ~y for the transition from

2p°3s(L151)3p LSJ to 2p°3s% 2P g states in Na.

(L1SV)LS  J Jy A Aexp At AV ~
P)3s 12 3/2 3920 3988 12847 10147 244
12 172 4119 4213 47046 3.73+6 8.6—5
(P)?P 12 172 4793 4743 37945 561+5 15-5
12 3/2 4525 4460 56245 63645 23-5
32 12 4729 4679 9.074+4 11945 19-6
3/2 3/2 4467 4403 99245 12446 21-5
(*P)’D 3/2 172 4982 4944 19345 32245 12-7
3/2 32 4693 4637 1.674+4 28244 1.0-8
52 3/2 4597 4540 34445 51545 20-7
GP)%s 12 172 2864 3197 18946 23946 6.9-—7
1/2 32 2766 3066 570+8 46448 2.1—4
(P)%P 12 172 2763 3046 59748 47248 22—4
1/2 32 2671 2926 577+6 34146 2.1-—6
32 172 2869 3173 3.1247 23147 0.01
32 32 2771 3043 52448 4.06+8 048
(°P)’D 32 172 280.0 307.0 4.67+8 3.60+8 0.1
32 32 2706 2949 68447 537+7 0015
512 3/2 2800 3084 4.82+8 3.66+8 3.1—4
GP)*s 32 172 677.0 7009 7.674+1 15442 13-5
32 32 6247 6408 52342 9.1242 87-5
GP)*pP 52 3/2 4968 4906 19344 32044 14-7
3/2 3/2 487.6 4815 70143 87643 42-7
32 172 5189 5147 38444 65844 23-7
172 3/2 4830 4772 26544 15044 1.6-7
12 12 513.6 5098 3.014+4 27144 18-7
GP)'D 52 3/2 5332 5319 52943 10144 1.0-7
3/2 372 5238 5223 1.03+4 16344 1.7-7
32 12 5600 5615 12543 29943 20-8
12 372 5160 5143 35343 57743 55-6
12 172 5511 5523 9.07+3 13644 14-5

An inspection of the autoionization probabilities
from Table 1 leads to the conclusion that single-con-
figuration intermediate coupling results of the present
work are in better agreement with those of [13] than
those calculated with Cowan program [34]. For the
2p°3s(3P)3p 2D5/273/2 and 2P3/2 levels an order of 2
discrepancy between our autoionization (Al) probabili-
ties and those of [13] as well as calculated with Cowan
program was obtained. The Coulomb autoionization
of the 2p°3s3p 2P and 2p®3s3p 1L states is forbid-
den due to parity arguments. The non-zero values of
Al probabilities for these levels are obtained due to
admixture of the 2p°3s3p 2S5 and 2Dy 9 5/5 states.
Therefore, the values of the Al probabilities from these
states are smaller than those of allowed transitions (see

Table 1). But the values of Al probabilities strongly de-
pend on the coefficients of the intermediate expansion,
and strong mixture of terms results in large values of
calculated probabilities for the states the autoionization
from which is forbidden in pure LS approximation.
The wavelengths and radiative decay probabilities
for the transitions from 2p°3s(L1S1)3p LSJ to 2p°3s?
2P o states and from 2p°3s(L1S1)3p LSJ to 2p%3p
2P states calculated in CI approximation (length L
and velocity V forms) as well as fluorescence yields
~ are presented in Tables 2 and 3, respectively. The
Al states can decay via both radiative and autoioniza-
tion transitions. The competition between these decay
channels decreases the number of atoms populating the
lower lying states under investigation. The probability
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Table 3. Wavelengths A\ (in nm) and probabilities A (in s~ ')

calculated in configuration interaction approximation (length L

and velocity V forms) and fluorescence yields - for the transition
from 2p°3s(L1.51)3p LSJ to 2p®3p 2P o states in Na.

(LiSHLS  J Jy A Ab AY ~
P)3s 172 1/2 3938 9.08+8 87248 1.7-5
12 32 3939 14049 13549 24—4
(*P)%P 172 12 3992 861+8 823+8 0.035
172 3/2 3992 63948 598+8 0.026
32 172 3987 440+8 4.10+8 94-3
32 3/2 3988 10449 9.92+8 0.022
(*P)’D 3/2 1/2 4004 11849 1.05+9 72—4
3/2 32 4005 3.83+8 34748 22—4
52 3/2 3998 1.65+9 14749 9.5—4
(3P)%S 12 12 3780 275+8 22548 1.0-4
172 372 3780 3.654+7 3.64+7 13-5
(3P)?P 12 12 3762 45248 40048 1.7-4
12 32 3762 4.06+8 32248 15-—4
32 12 3781 10549 6.034+8 0.335
32 372 3781 17748 21748 0.057
(°P)’D 32 172 37.68 25748 741+7 0.057
32 32 37.69 99448 69248 0221
512 32 3786 13449 62448 87-—4
CP)*S 32 1/2 4091 92445 91945 0.154
32 3/2 4092 43146 430+6 0.718
CP)*P 512 3/2 4024 15448 13948 13-3
32 32 4018 16748 15548 1.0—4
32 172 4017 10848 94647 6.5—4
172 32 4015 7.164+6 484+6 2.1-4
1/2 172 4014 34647 298+7 43-5
GP)*D 512 3/2 4046 5.08+7 4.63+7 10-3
32 32 4041 6.03+5 7.56+5 9.9-6
32 12 4040 787+7 72447 13-3
172 3/2 4036 13747 136+7 0.021
12 172 4036 341+7 33647 0.053

of the radiative transition in this case is described by
the ratio vy, called fluorescence yield, of the radiative
transition probability between levels under investiga-
tion and the sum of the probabilities of all possible
transitions (both radiative and autoionizing). For the
decay of the 2p°3s3p 2L states one autoionization
(2p®el, I = 0,2) and two radiative channels are pos-
sible. The calculated radiative transition wavelengths,
probabilities, and fluorescence yields ~y for the transi-
tions 2p°3s3p 2L — 2p°3s* Py 93/ and 2p°3s3p
2Ly —2p%3p 2P1/273/2 are presented in Tables 2 and 3,
respectively. The accuracy of these calculations can be
estimated by comparing the calculated and measured
wavelengths and by comparing the calculated transi-
tion probabilities in the length and velocity forms of
electric dipole operator. From the data presented in Ta-

bles 2 and 3 it is seen that the agreement between tran-
sition probabilities of the length and velocity forms is
very good. Thus, we can conclude that the calculated
transition probabilities are reliable and suitable for fur-
ther applications. We do not know the measured val-
ues of wavelengths for the transitions under investiga-
tion. For comparison, the expected wavelengths Acyp,
(in nm) were calculated by using the experimental en-
ergy values [4,6,37] (see Table 1). The accuracy of
calculated wavelengths is not high, as the differences
between them and expected ones reach up to 10 nm.
In [3], the wavelength of the transition 2p°3s(°*P)3p
2P3/2 — 2p°3s? 2P3/2 was Aexp = 434.3 nm. The cal-
culated value of the same transition in the present work
is 446.7 nm, and that obtained by using the experimen-
tal energies of levels is 440.3 nm. Anyway, these values
can be useful for the classification of future experimen-
tal data.

The data from Tables 1 and 2 can be used for the
quantitative evaluation of the contribution made by ra-
diative cascades from the 2p°3s3p LS.J levels to the
population of the 2p°3s? 2P, /2,3/2 levels. As can be
seen from Table 2, the fluorescence yields indicating
the probability of transitions 2p®3s3p LSJ — 2p°3s?
’p, /2,3/2 are very small except for transitions from the
2p°3s(*°P)3p ?P3 5 and *Dj 5 levels. The correspond-
ing contributions to the excitation cross-sections could
be seen in excitation functions of the 2p°3s* 2Py /5 55
levels at 34.97 and 35.08 eV energies of exciting elec-
tron. The population density of these levels can be eval-
uated with the help of expression

i NoNeU
o Ao + A?

obtained by using the balance equations for three-level
system in [16]. In (1), N7 and Ny are the population
densities of the levels 2p®3s3p LSJ and 2p%3s %S, /2
respectively, N, and v are the density and velocity of
exciting electrons, og; and o2 are the excitation cross-
sections from the ground states to the 2p°3s2 2P ;o and
2p°3s3p LSJ levels, respectively, A1g and Af are ra-
diative and autoionization probabilities from the states
2p°3s2 2P o, respectively, and 7o; is the fluorescence
yield of the transition 2p°3s3p LSJ — 2p°3s? 2P .
The cross-sections for the excitation 2p%3s 23, /2 —
2p°3s% 2P are investigated both experimentally (e. g.
[1,38]) and theoretically [38]. The excitation cross-
sections of the states 2p°3s3p LS.J were calculated in
the present work by applying DW with exchange ap-
proximation. For a number of selected energies, they
are presented in Table 4. One can see from Table 4

1 (001 + 002Y21) (1)
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Table 4. Excitation cross-sections (in cm?) calculated

in distorted wave with exchange approximation for the

transitions 2p%3s 281/2 — 2p®3s(L151)3p LSJ in Na
for selected electron impact energies E (in eV).

(L.SHLS J E=30 E=40 E=50 E=170
(P)3s 12 38-22 25-21 29-21 1.6-21
(‘P)?P 112 12-24 82-24 94-24 53-24

32 7.0-26 25-25 28-25 17-24
(*P)°D 32 16-24 58-24 64-24 38-24
52 3.1-24 11-23 13-23 74-24
(3P)%s 12 40-21 26-20 3.0-21 17-20
(3P)%P 12 25-21 174-20 20-20 1.1-20
32 69-22 51-21 55-21 3.1-21
(®P)°D 32 71-22 25-21 29-21 17-21
52 1.7-21 60-21 67-21 4.0-21
3P)*s 32 37-30 14-29 15-29 89-30
(CP)*P 52 20-25 71-25 79-25 4.7-25
32 1.6-25 56-25 62-25 37-25
12 21-24 14-23 16-23 89-24
(P)'D 52 79-26 29-25 32-25 19-25
32 56-26 20-25 22-25 13-25
12 15-26 98-26 1,1-25 63-26

that the excitation cross-sections of the 2p°3s(°P)3p
281/2, 2P1/2’3/2, and 2D3/275/2 states are by about two
orders of magnitude greater than those of the 2p°3s?
2P states. The contribution of the cascade popula-
tions A = 0go7y21 can be obtained from (1) as follows:

A(PP3)5) = 0.48 0 (2p%3s — 2p°3s(°P)3p Py )

+0.0150(2p%3s — 2p°35(°P)3p°Dyn),  (2)

A(PPy/2) = 0.010(2p%3s — 2p°3s(°P)3p°Py )
+0.10(2p%3s — 2p°35(*P)3p 2D3/2) : 3)

By using the excitation cross-section values from Ta-
ble 4, these contributions are obtained: A(2P3 /2) =
33:107%2 cm?, A(*Pypp) = 7.3:107%* cm?  and
A(PP35) =2.4-1072 cm?, APy j9) = 4.3-10722 cm?
for the impact energies of 35 and 40 eV, respec-
tively. Comparison of these data with the excitation
cross-section of the 2p°3s? 2Py /535 levels of about
1.5-10~'® cm? shows that the radiative cascades them-
selves should not effect significantly the population of
2p°35% 2Py jo 3o states.

4. Conclusions

The energy spectra of 2p°3s? 2Py /5 55 and 2p°3s3p
LS J states are calculated by using highly accurate con-
figuration interaction wavefunctions. The contributions
of all configurations with the average weights higher
than 2.0-10~8 from the set of 13241 and 9500 of ad-
mixed configurations is taken into account. Compari-
son of the calculated energies with other available data
shows that experimental energy values stand between
the present data and those obtained in [13]. The cal-
culated autoionization and radiative decay probabili-
ties for the 2p°3s3p LSJ levels are used to obtain
the fluorescence yields for the 2p°3s3p LSJ — 2p%3p
’p, /2,3/2 radiative transitions. The evaluations based
on these data and calculated excitation cross-sections
allow us to come to a conclusion that the radiative
cascades themselves should not effect significantly the
population of the 2p°3s? 2P1/273/2 states.
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RADIACINIAI SUOLIAI TARP ZEMIAUSIU Na ATOMO AUTOJONIZACINIU BUSENU
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Santrauka

Utzregistruotame Na atomo suZadinimo i 2p°3s? 2P, /2,3/2
biisenas skerspjuvyje ties 32-33 ir 36,5-40 eV Zadinancio elekt-
rono energijomis pastebéti maksimumai, kuriy negalima paaiskinti
2p°3s3p LSJ rezonansy susidarymu. Norint i3siaiskinti ju
priezasti, atlikti labai tikslis 2p°3s® *Py 5 3/o ir 2p°3s3p LSJ
buseny energijos spektry ir radiaciniy Suoliy tarp juy tikimybiy
skaiGiavimai. Suzadinimo i 2p®3s? 2P, /2,3/2 skerspjivio priedui
dél kaskady i3 2p°3s3p LS J jvertinti taip pat apskai&iuotos 2p®3s>

2P1/273/2 ir 2p°3s3p LSJ biiseny autojonizacijos tikimybes, fluo-
rescencijos naSumai ir suzadinimo i 2p°3s3p LS.J skerspjiviai.
Rasti 2 lygmenys 2p°3s(°P)3p *P3 5 ir *Dj/», i§ kuriy fluorescen-
cijos nasumai dideli, ir biity galima tikétis pastebimo kaskady in-
delio. Atlikus jvertinimus, panaudojant apskai¢iuotus suZadinimo
skerspjivius, tenka padaryti i§vada, kad Suoliy i 2p°3s3p LS.J
skerspjivio priedas 2p°3s? 2P, /2,3/2 suzadinimo skerspjiviui yra
per maZas maksimumams eksperimentiniame spektre paaiskinti.



