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RESUMEN

Se presentan tablas de intensidades de oscilador de transicioues dipolares del tipo

(255+1) Ly nl — (2SP+1)LP ml' para0< Sy <2,0< Ly <2,1< 1 <4, para
cualquier n y m, en que uno de los estados se describe en el esquema de acoplamiento LS
y €l otro se describe en el esquema de acoplamiento LK, jK 6 jj. Nuestros resultados son
ttiles en la interpretacién e identificacién de lineas espectrales entre estados con niimeros
cudnticos similares.

ABSTRACT

Tables are presented for the relative strength of dipole transitions of the type

@Spt UL, nl — @St ml' for0< S, <2,0< L, <2,1< 1 <4,and
for any n and m, in which one of the states is described with the LS coupling scheme, and
the other is described with the LK, jK, or jj coupling scheme. Our results are useful in
the interpretation and identification of spectral lines between states with similar quantum
numbers.

Key words: ATOMIC AND MOLECULAR DATA - TRANSITION PROBABILITES

essary. The inappropriate assignment of the

I. INTRODUCTION

The identification and measurement of permit-
ted transitions of complex atoms and ions is impor-
tant in the determination of elemental abundances
and the study of atomic processes in astrophysical
objects and the laboratory. Relative strengths of li-
nes are useful in the identification of such transi-
tions. Relative strengths are needed to relate tran-
sition probabilities of individual fine structure com-
ponents to the total transition probability of a mul-
tiplet.

Relative strengths of lines in which the two terms
involved in the transition can be described with LS
coupling have been tabulated extensively (Condon
and Shortley 1935; Russell 1936; Shore and Menzel
1965; Allen 1973). There are many configurations,
however, that cannot be described with the LS
coupling scheme, and a different coupling is nec-
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LS coupling scheme to these terms has led in
some cases to report intercombination transitions
that have strengths comparable to LS permitted
transitions. Transitions between terms in couplings
other than LS have been discussed by several au-
thors (Vizbaraite, Chiplis and Yutsis 1960; Levinson
and Nikitin 1962; Warner 1968; Escalante and
Géngora-T. 1990).

We present tables of relative strengths for tran-
sitions not involving equivalent electrons in which
one of the states is described in LS coupling, and
the other is described in LK, jK, or jj coupling. The
tables cover the configurations appearing in singly
excited states of the first row of the periodic table
(configurations 8P p? for0 < p <2,0< ¢ <6. A
detailed discussion as well as the selection rules and
formulae used for each type of transition have been
given by Escalante and Géngora-T. (1990). Some
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cxamples of the use of these tables in astrophysical
situations have also been described by Escalante and
Goéngora-T. (1990).

II. TABLES

We consider transitions between two terms of the
type

(2Sp+1) [ g @S+ @StV Ly, mt! T'US, , (1)

where Sp and Lp are the total spin and orbital
angular momentum, respectively, of the atomic core
or parent term described in LS coupling. The left
term in transition (1) is described in LS coupling
with total spin S, total angular momentum L, and
total angular momentum J so that the vector sum
L + S = ]J. The other term in transition (1)
is described in a different cou;')ling scheme by
intermediate quantum numbers 7" and U’ so that J'
is the total angular momentum. If we represent the
two levels in the transition with ¢ and ¥, the Einstein
cocflicient of radiative decay for transition (1) is

. J 647r4e21/gi, S(i — ')
A('L -1 ) = 3h63 % )
1

where g; is the statistical weight of the initial state.
The relative strength s is related to the line strength
S of equation (2) by

S(i —1') = s(ISLJ — I'T'U'J') P(nl — ml')?, (3)

where P(nl — ml') is the reduced dipole matrix
clement.

Tables 1 to 11 give the relative strengths s(ISLJ —
UT'U'J'). Tables l1a to 11a are for transitions be-
tween terms in LS coupling and terms in LK coup-
ling, Tables 1b to 11D are for transitions between
terms in LS coupling and terms in jK coupling, and
Tables 1c to 11c are for transitions between terms in
LS coupling and terms in jj coupling.

The notation that we use for terms in couplings
other than LS is:

for LK coupling, ml L[ K]y, where J =K+s,, and
K=L+Sp;

for JK coupling, ml (J,)[K]y, where ] =K + s,
K=]Jp+1andJp =L, + Sp;

for jj coupling, ml (Jp)(5)y, where J = Jp +j,j =
L+se,and Jp =Ly +Sp.

© Universidad Nacional Auténoma de México ¢ Provided by the NASA Astrophysics Data System

A. GONGORA-T. AND V. ESCALANTE :

In all cases the electron spin s, =1/2.

Similarly to Allen’s tables (Allen 1973, p. 61) we
call the line strengths between two terms z;, z2,...,
Y1, ¥2,-..,and 23, 2z, .... If we write the J values of
one term horizontally and the J values of the other
vertically, we obtain the arrangement

Jmax max — 1 Jmax —2 ...
Jmax — 1 z1 K31 21
Jmax -2 T2 Y2

where Jpqz is the maximum total angular momen-
tum that is involved in the transition multiplet. If
both terms in the transition have a level with J =
Jmaz, the following table must be used:

TR TR 1 S 9

Jg‘lﬁx 1 21

TS —1 u1 T2 22

where the superscript LS refers to the states in LS
coupling and xx refers to any other coupling.
The column labeled with 37 s gives the total

JJ!
multiplet strength summed over all the fine struc-
ture states in units of P(nl — ml')? (see equation

@3)).

This work was partially supported by Consejo
Nacional de Ciencia y Tecnologia.
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