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1. Introduction

The lanthanide elements (Z = 57—71) are important
in astrophysics in relation to nucleosynthesis and star
formation considerations. Spectroscopic investigations of
the doubly ionized elements of this group are motivated
by astrophysical interest because, in the hot chemically
peculiar (CP) stars, there is an overwhelming presence of
lines belonging to the third spectrum which corresponds
to the dominant ionization stage [1].

The rare-earth element cerium has a particularly rich,
even by rare-earth standards, optical emission spectrum
from both its neutral and singly ionized stages. This
characteristic has made cerium attractive for use in high-
intensity discharge light sources where it improves both
luminous efficacy and colour rendering [2].

The works for energy levels and lifetimes of doubly ion-
ized cerium (Ce III) can be found in, for example, [3-7].
Many strong lines of cerium in the ultraviolet evidently
arise from doubly ionized atoms. King and King pub-
lished a list of these [8]. Triplet and singlet terms of
Ce IIT were reported by Russell et al. [9]. Observations
of the third spectrum of cerium from 757 to 11091 A
were given by Sugar [10]. The 4f2-4f5d lines of Ce III
were measured by Johansson and Litzén [11]. Bord
and co-workers calculated oscillator strengths for some
Ce III lines [12]. Later, the spectroscopic analysis of
Ce III was extended. Wyart and Palmeri gave a list of
computed oscillator strengths for some selected transi-
tions [6]. Transition probabilities for Ce III were ob-
tained from branching fractions calculated by Cowan
code and experimental lifetimes by Li and co-workers [7].
Biémont et al. emphasized the importance of core-
polarization effects on oscillator strength determination
in Ce III [1]. The multiconfiguration Dirac—Fock calcu-
lation of the transition energies and oscillator strengths
for the 6s2 'Sy-6s6p Py, 3P; transitions in rare earth

*e-mail: bkaracoban@sakarya.edu.tr

ionized systems (from La™! through Nd**) were carried
out by Stanek and Migdatek [13].

Our aim here is to determine the radiative proper-
ties, such as wavelengths, logarithmic weighted oscillator
strengths, and weighted transition probabilities, for elec-
tric dipole transitions (E1) in Ce Il (Z = 58). These
calculations have been performed by using code [14] de-
veloped Cowan for relativistic Hartree-Fock (HFR) cal-
culations [15]. We have here investigated valence corre-
lation effects and relativistic contributions. In this work,
we considered different configuration sets for calculations
according to valence correlation by the configuration in-
teraction expansion. In calculations, we have taken into
account two configuration sets represented with calcula-
tions A and B, respectively:

A: 4f2% 5d?, 4fnp (n = 6, 7), 4f5f, and 5d6s (for
even-parity); and 4fnd (n = 5—7), 4f6s, and 4f5¢ (for
odd-parity);

B: 4f2, 5d%, 4fnp (n = 6, 7), 4fnf (n = 5, 6), 5dbs,
5d6d, and 6p? (for even- parity); and 4fnd (n =5-7),
4fns (n =6-8), 4f5g, and 5d6p (for odd-parity).

In calculations, the core of [Xe] is fixed. These config-
uration sets used in calculations have been denoted by
A and B in Table I and Table II. The energies, Landé
g-factors, and lifetimes for 42, 4f5d, 4f6s, 5d?, 4f6p,
5d6s, 4f6d, 4f7s, 5d6p, 4f5f, 4fTp, 4f8s, 4f7d, 4f6f,
4f5g, 6p?, and 5d6d excited levels of Ce III were pre-
sented in our other work [16]. In addition, we performed
the atomic structure calculations on doubly ionized lan-
thanide and actinide atoms [17-21].

2. Calculation method

A detailed information on electromagnetic transition
between two states can be found [15, 22]. Briefly, an
electromagnetic transition between two states is charac-
terized by the angular momentum and the parity of the
corresponding photon. If the emitted or absorbed photon
has angular momentum k and parity 7 = (—1)* then, the
transition is an electric multipole transition (Ek). How-
ever, if the photon has parity m = (—1)**! the transition
is a magnetic multipole transition (Mk) [22].
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The transition rate (or probability) for emission due
to a transition from an upper level to a lower level is
given by

Aﬂk (")’/J/,’YJ) —
2k+1 Sﬂk(’Y/J’ﬁJ)

gy
and emission oscillator strength is given by

6T A ) =

k(A T/
~Lorla(Byy — Byt TR )

« gJ
where Cj, = (2k + 1)(k + 1)/k((2k + 1)!)?, and g de-
notes the statistical weight of the upper level, namely
gy = 2J" 4+ 1. In addition, « is the fine structure con-
stant, and 7 denotes the configuration (seniority, con-
figuration, coupling scheme, etc.). If each multipole is

2Ck [« (E’Y’J’ - E’YJ)] (1)

described by transition operator Og (k) (a spherical op-
erator of rank k and parity ), the line strength can be
written as

2
S (AT =S ‘< Y IM|OT® |y M > (3)
M,M'.q
The strongest transition rate (or probability) is electric
dipole (E1) radiation. For this reason, the E1 transitions
are understood as being “allowed”, whereas high-order
transitions are understood as being “forbidden”.
In HFR method, for N-electron atom of nuclear
charge Zj, the Hamiltonian is expanded as

H=-— Z A Z %—&- Z i-&- Z G(rili - s (4)
i P
in atomic units, with r; the distance of the i-th electron
from the nucleus and r;; = |r; — r;|. G(R) = O‘;% (2%)
is the spin—orbit term, with « being the fine structure
constant and V' the mean potential field due to the nu-
cleus and other electrons.

In this method, one calculates single-configuration ra-
dial functions for a spherically symmetrised atom (center-
of-gravity energy of the configuration) based on the
Hartree—Fock method. The radial wave functions are also
used to obtain the atom’s total energy (FE,y) including ap-
proximate relativistic and correlation energy corrections.
Relativistic terms in the potential function give approx-
imate relativistic corrections to the radial functions, as
well as improved relativistic energy corrections in heavy
atoms. In addition, a correlation term is included to
make the potential function more negative, thereby help-
ing to bind negative ions. These radial functions are also
used to calculate Coulomb integrals F* and G* and spin—
orbit integrals (,;. After radial functions have been ob-
tained based on the Hartree—Fock model, the wave func-
tion |yJM) of the M sublevel of a level labeled ~J is
expressed in terms of LS basis states |«LSJM) by the
formula

YIM) =" |aLSTM) (aLSJ |y.J) . (5)
aLS
If determinant wave functions are used for the atom, the
total binding energy is given by
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E=) (Bi+E,+Y EY), (6)
i J<i

where Ej}, is the kinetic energy, E is the electron-nuclear

Coulomb energy, and E¥ is the Coulomb interaction en-

ergy between electrons ¢ and j averaged over all possible

magnetic quantum numbers.

In this method, relativistic corrections have been lim-
ited to calculations to the mass—velocity and the Darwin
corrections by using the relativistic correction to total
binding energy. The total binding energy can be given
by formulae (7.57), (7.58), and (7.59) in [15].

3. Results and discussion

In our previous work, we presented the relativistic en-
ergies, Landé g-factors, and lifetimes for 42, 4f5d, 4f6s,
5d?, 4f6p, 5d6s, 4f6d, 4f7s, 5d6p, 4f5f, 4fTp, 4f8s,
4f7d, 4f6f, 4f5g, 6p%, and 5d6d excited levels outside
the core [Xe] in Ce III [16]. In this work, we have calcu-
lated the transition parameters (wavelengths, oscillator
strengths, and transition probabilities) for electric dipole
(E1) transitions in Ce III using HFR code [14]. Two dif-
ferent calculations have been here performed to obtain
configuration state functions (CSFs) according to valence
correlation. The results obtained from this work have
been reported in Tables I and II. In these tables, the cal-
culations for the two configuration sets are represented
by A and B. In Table I, a comparison with other calcu-
lations and experiments has been made. References for
other comparison values are typed below the Table I with
a superscript lower letter. Only odd-parity levels are in-
dicated by the superscript “°”. Tables I and II include
only a part of the large-scale transition calculations.

In calculations, the Hamiltonian’s calculated eigenval-
ues were optimized to the observed energy levels via a
least-squares fitting procedure using experimentally de-
termined energy levels, specifically all of the levels from
the NIST compilation [23]. The scaling factors of the
Slater parameters (F* and G*) and of configuration
interaction integrals (R*), not optimized in the least-
squares fitting, were chosen equal to 0.75 for calculations
A and B, while the spin-orbit parameters were left at
their initial values. This low value of the scaling factors
has been suggested by Cowan for heavy elements [14, 15].

We obtained 3096 and 6216 possible electric dipole
transitions between even- and odd-parity levels in the
calculations A and B, respectively. Table I shows the
wavelengths, A (in A), the logarithmic weighted os-
cillator strengths, log(gf), and the weighted transition
rates (or probabilities), gAy; (in s71), for 4f2-4f5d,
4f%-4f6d, 4f>-4f6s, 4f5d-5d*, 4f5d-5d6s, 4f5d—4f6p,
A4f5d-4f5f, 4f6s-5d%, 4f6s-4f6p and 4f6s-5d6s elec-
tric dipole transitions. The comparing values for these
transitions exist in literature. Therefore, it is also made
a comparison with other works in Table I. We have
presented the best values obtained from A and B con-
figuration sets for Ce III in Table I. Energy of levels
in this table can be found in our previous work [16].
In addition, we have reported the wavelengths, the log-
arithmic weighted oscillator strengths, log(gf), and the
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weighted transition probabilities, gAg;, for some tran-
sitions in Table II (all data can be obtained from cor-
responding author). In Table II, the lower and upper
levels of each transition are presented by their J-values,
parities [(e) for even and (o) for odd], and energy calcula-
tion results [Ey;, 16] and experimental values [Feyp, 23].
Biémont and co-workers indicated that a more extensive
table (3000 transitions) of gf and gA-values computed in
their work is available in the DREAM database on the
web at http://www.umh.ac.be/~astro/dream.shtml [1].
But we have not reached that data from this web ad-
dress. Therefore, the compared values for transitions in
Table II may exist in this web site.

In Table I, except some transitions an agree-
ment is seen when our results are compared with
other works [1, 6, 7, 12]. Although the agree-
ment is less in the weighted transition probabilities,
it is good in the wavelengths and the logarithmic
weighted oscillator strengths.  For weighted transi-
tion probabilities of 4f5d 3sz4f(2F7°/2)6p1/2 (7/2,
1/2)s, 4f5d " F9—4f(*Fy)y)6ps/2(5/2, 3/2)a, 4f5d 'Hg—
AF(ES,)6psa(T/2, 3/2)1, 4F(FS,)6s15(7/2, 1/2)5
5d° °Fy and Af(*F7),)651/2(7/2, 1/2)3-5d* *Fy transi-
tions, the agreement is poor. Of course, these results
from HFR calculations will be better in case that the con-
figurations including the excitations from 5p% are added
that is, considering the core correlation which is from
excitations core subshells. But this case occurs some
program constraints or convergence problems. In addi-
tion, we have given a comparison in Fig. 1 for logarithmic
weighted oscillator strengths obtained from HFR calcu-
lations with those in works [1, 6, 7]. As seen from Fig. 1,
the log(gf) obtained from our calculations are in good
agreement with [1, 6, 7].
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Fig. 1. Comparison of the logarithmic oscillator

strengths obtained from this work with those of Bié-
mont et al. [1], Wyart and Palmeri [6] and Li et al. [7].

It is well known that the correlation, relativistic and
radiative effects all play important roles in fundamen-
tal atomic theory. The main purpose of this paper is to
perform the Hartree—Fock calculations for obtaining de-
scription of the Ce III spectrum. Especially, in spectrum
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synthesis works, particularly for CP stars, accurate data
for transition parameters for lanthanides are need to es-
tablish reliable abundances for species. Therefore we
hope that our results obtained using HFR method will
be useful for research fields and technological applications

and for interpreting the spectrum of Ce III.
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TABLE I

Wavelengths, A, logarithmic weighted oscillator strengths, log(gf), and weighted transition probabilities, gAg;, for electric
dipole (E1) transitions in Ce III.

Transition A [A] log(gf) gAki [ 7]
This Other This Other This Other
Lower Level Upper level
work works work works work works
4f5d SHg Af(CFg,)5f | °[13/2)7 [1068.6487| 1072.791% | 0.635" | 0.62°" [2.90 x 10'°7[3.027 x 10"
1072.790° | 0.697" | 0.729%°
412 5Py Af(*Fg,)6d | 2[3/2)8 |1325.101%| 1324.893" |-2.190%| — 2.45 x 107 | 1.101 x 10™
—1.9838
4f5d 3D3 5d6s 5Dy |1849.122%| 1848.088" |—1.398* — 7.18 x 1072 | 6.811 x 107
—1.436"
4f5d 'GY |Af(PFF),)6ps 2 |(7/2,3/2)4|1958.3225 | 1950.356" |—0.773%| —0.92%" | 2.89 x 10%* | 2.182 x 10*"
1950.355° —0.90°%° 2.43 x 108¢
—0.932%
4f5d 'GY |Af(PFF)5)6ps 2 |(7/2,3/2)31978.1725 | 1986.519* |—-1.209%| —1.31%" | 1.01 x 10%* | 1.50 x 10*
—1.2768| —1.120%¢
4f5d tpy 5d> 1So 2027.139%| 2028.293%° | —0.647% | —0.86%! | 3.66 x 10%F | 3.422 x 10%°
—0.68"2
—0.67°
4f5d SFy  |4f(PF%)5)6ps/2|(7/2,3/2)4|2042.571% | 2038.207° |—1.632%| —1.83° | 3.68 x 107" | 2.82 x 107°
4f5d SFY |Af(CF?)5)6ps)2|(7/2,3/2)3(2064.174% | 2077.752° |—1.787%| —1.90° | 2.45 x 107" | 2.30 x 107
4f5d SFy |4f(FS)5)6ps/2|(7/2,3/2)4|2119.7717 | 2109.068%¢ [—-0.556" | —0.47%" | 4.13 x 10%” | 6.015 x 10*
2109.066° —0.40°%° 6.35 x 108¢
—0.45%%¢
4f5d SFY |Af(CFR)5)6p1)2|(7/2,1/2)3(2156.0777 | 2147.392° |—0.857"| —1.65° |2.13 x 10" | 3.93 x 107
4f5d SFy  |4f(PF?)5)6ps/2|(7/2,3/2)3|2143.0487 | 2151.438%" |-0.552% | —0.38%" | 4.07 x 10%” | 6.992 x 10*
—0.31%° 7.98 x 108¢
—0.33%3¢
4f5d SHE  |Af(CFP),)6ps/2|(7/2,3/2)52189.023% | 2180.635%° | 0.427" | 0.39*" |3.79 x 10°” | 4.031 x 10%
0.4385 | 0.46°%?
4f5d SFY  |Af(CFS)5)6ps)2|(5/2,3/2)3(2176.844% | 2184.639"° | -0.509*| —0.79*" | 4.36 x 10°4 | 3.81 x 10%
—0.66%¢
4f5d °GS  |4f(PFg)5)6ps/2|(5/2,3/2)3(2200.584% | 2221.679%¢ |~1.307%| —1.13%" | 7.24 x 1077 | 7.37 x 107°
—1.35%%¢
4f5d SFY  |4f(PFY)5)6p1/2((7/2,1/2)3|2234.9147 | 2227.837% |—0.281%| —0.32%" | 6.87 x 10%* | 7.180 x 10*"
2227.835° —0.27°%° 6.97 x 108¢
—0.37%%
4f5d °Ge |Af(CF?)5)6ps)2|(7/2,3/2)5(2242.072% | 2228.051* |—0.069%| —0.13*" | 1.14 x 10°4 | 1.175 x 10%
2228.050° —0.06%**
4f5d SFY |Af(CFS)5)6p1)2((5/2,1/2)2(2261.955% | 2242.295* |—0.361%| —0.25"" | 5.95 x 10%7 | 8.902 x 10%
2242.293° —0.17°%b 7.51 x 108¢
—0.31%%¢
Af(PF3)5)6s1/2((5/2,1/2)3 5d6s 35Dy |2267.110%| 2266.915% |—0.210%| —0.40°! | 8.08 x 1087 | 7.342 x 10%°
2266.914° —0.25%%°
4f5d DS |4f(F7)5)6ps/2|(7/2,3/2)5]2279.834% | 2298.700% |—0.989*| —0.90%" | 1.26 x 10%* | 1.78 x 107
—1.920%¢
4f5d SHY  |Af(PFS)5)6p1/2((5/2,1/2)52303.238"% | 2317.337%¢ | —0.981% | —0.57%" | 1.31 x 10*” | 3.552 x 10%
2317.338° —0.54%%° 5.17 x 108¢
—0.4673¢
4f5d 5G¢  |4f(PFg)5)6ps/2|(5/2,3/2)4|2410.457" | 2318.642° [—0.049% | —0.09"" | 1.03 x 10°* | 1.196 x 10°
2318.643° —0.02°%° 1.17 x 10°¢
—0.124%°
4f5d DY |4f(PFY)5)6ps/2|(5/2,3/2)1(2384.8217 | 2324.311% |—-0.632"| —0.66°" | 2.73 x 10%” | 3.139 x 10*"
2324.310° —0.60°%°
4f5d SFy  |4f(PFg)5)6p1/2((5/2,1/2)3|2327.994% | 2337.664%° |—0.847*| —0.93%" | 1.70 x 10%* | 1.12 x 10*
—1.120%¢
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TABLE I (cont.)

Wavelengths, A, logarithmic weighted oscillator strengths, log(gf), and weighted transition probabilities, gAg;, for electric
dipole (E1) transitions in Ce III.

Transition A [A] log(gf) gAki [ 7]
This Other This Other This Other
Lower Level Upper level
work works work works work works
4f5d 2GS |Af(CFY5)6p1)2((7/2,1/2)3]2353.8097 2350.104%%¢|-0.556" | —0.25“" 3.30 x 10%4| 7.666 x 10*°
—0.207%° 7.44 x 10%¢
—0.29%-¢
4f5d ’D3  |Af(PF)5)6ps/2|(5/2,3/2)4|2297.706" | 2362.538" | —0.739%| —0.85°" |2.31 x 10°7| 1.63 x 10%
—0.967%°
4f5d YFS |Af(PFY)5)6ps 2| (7/2,3/2)2|2361.665% | 2377.070* |—0.730%| —0.66"' |2.23 x 10%| 2.849 x 10*
2377.071° —0.620%b
4f5d YFS |Af(PFY))6ps 2| (7/2,3/2)4|2391.6785 | 2377.474% |—0.871%| —0.84*" |1.54 x 10%4| 2.077 x 10%
2377.475° —0.76°%® 2.28 x 10%
—0.79%<
4f5d 3DS  |Af(RF?,,)6ps/2|(5/2,3/2)2|2372.2458 | 2395.042° [—0.732%| —0.66° |2.02 x 1084 2.555 x 10%°
5/ / <
—0.79¢ 2.21 x 10%¢
4f5d ‘D3 |4f(Fg5)6p1/2((5/2,1/2)3(2417.807° | 2397.602° |—1.366"| —1.25° [4.91 x 107%| 7.93 x 107
4f5d YFS |Af(PFY)5)6ps 2| (7/2,3/2)5]2421.3517|2431.449%%¢|—0.151% | —0.21*! |7.64 x 10%4| 7.846 x 10*"
—0.16°%* 9.88 x 108¢
—0.133<
4f5d ’GY |4f(Fg)5)6p1/2((5/2,1/2)3(2487.577 | 2472.646° |—-1.490%| —1.53° [3.49 x 107*| 3.89 x 107
4f5d SRy |Af(F3)5)6ps/2|(5/2,3/2)1(2554.093 | 2477.248% |—-0.729% | —0.79"" |1.91 x 10*7| 2.038 x 10%
2477.249° —0.73%2:b
4f5d SPY |Af(PFg)5)6ps/2|(5/2,3/2)1(2552.171% | 2479.430% |—0.707%| —0.80"" |2.01 x 10*7| 1.996 x 10%
2479.437° —0.74°2
—0.89°
4f5d PP |Af(PFg)5)6ps/2|(5/2,3/2)2(2582.774% | 2497.498%¢ | —0.780% | —0.61°" |1.56 x 10%7| 3.025 x 10%
2497.497° —0.55%% 2.93 x 108¢
—0.633<
4f5d YFS |Af(PFS))6ps2|(5/2,3/2)4|2441.520% | 2502.986° |—1.755"| —1.45° |1.69 x 1074 | 4.67 x 107°
4f5d ’D3  |Af(PFf)5)6p1/2((7/2,1/2)4|2446.755" | 2503.561%° |-1.106"| —1.25°" |9.47 x 10" | 6.363 x 10"
2503.562° —1.220%b 6.10 x 107°
—1.319%¢
4f5d DY |Af(PFY)5)6p1/2((5/2,1/2)2|2544.001% | 2531.987%¢ |—0.544"| —0.62°" |2.95 x 10%*| 2.951 x 10%°
2531.986° —0.55%% 2.67 x 10%
—0.65%3<
4f5d YHE  |Af(RFS,,)6ps/2|(7/2,3/2)4|2615.306 | 2603.591%¢ | 0.423B | 0.31%" |2.58 x 10°7| 2.456 x 10
7/ /
2603.590° 0.40°%° 2.59 x 10%°
0.34%%-¢
4f5d 3Dg 5d? 1D, |2719.320B| 2719.301% |—0.673"| —0.77% {2.53 x 10%F| 3.257 x 108°
2719.297° —0.58%:b
4f5d 3FY 5d? SFy  |2742.050%| 2743.714% |—0.7214] —0.91%" [1.69 x 1084 1.633 x 10%
2743.713° |—-0.8918|—0.7322°
4f5d SFY 5d? 5Fy  |2740.456%| 2748.902% |—0.7274| —0.85%! |1.67 x 1084 1.843 x 10%
—0.934% | —0.682%:
4f5d YHE  |Af(PFY)5)6ps)2|(5/2,3/2)4|2888.357% | 2754.869"° | —0.717"| —0.66" |1.54 x 10%*| 2.762 x 10%
—0.50°%b 2.95 x 10%
—0.57%%<
4f5d Lpe  |4f(3F2,,)6ps/a|(7/2,3/2)2]2730.164%| 2768.280% |—0.4028| —0.43%! |3.32 x 1085 3.662 x 10%°
/ / 2,b
—0.38%%
4f5d LEe  |4f(PF2,)6p1/2|(5/2,1/2)3]2792.5808| 2795.105% |-1.576%| —1.32%1 |2.20 x 1074 -
/ /
—1.640%| —1.69°% |1.96 x 1077
4f5d 3as 5d? 3Fy |2796.7708| 2802.389% |—1.063*| —1.45%! |7.46 x 1074
—1.25%2 19.16 x 10"P
4f5d Mes 5d> SFy ]2937.5118| 2923.809° |—0.386"| —0.55%! |3.49 x 1085 3.608 x 10%°
—0.33°2:b
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TABLE I (cont.)

Wavelengths, A, logarithmic weighted oscillator strengths, log(gf), and weighted transition probabilities, gAg;, for electric
dipole (E1) transitions in Ce III.

Transition A [A] log(gf) gAR: [s7]
This Other This Other This Other
Lower Level Upper level
work works work works work works
4f5d 3G3 5d> 3Fy 2924.580* | 2925.260% |—0.7128| —0.83%! |1.64 x 10%4| 1.889 x 10%®
—0.62°%°
4f5d 3as 5d* 3Py 2939.521% | 2931.537% | —0.704%| —0.73%! |1.68 x 10%*| 2.398 x 105
2931.538° —0.5192?
4f5d YHE  |4f(PF)5)6p1/2((7/2,1/2)4(2879.2177 | 2948.534" | ~1.237%| —2.17° |5.18 x 10™*| 5.212 x 10%
2948.531¢ —1.88° 1.18 x 107
4f5d 3Dg 5d? 3F,  [3009.8378| 2993.951° |—2.162"| —2.11° |5.19 x 10%4| 5.803 x 10°°
Af(CFS)5)651/2|(T/2,1/2)8|Af (CFY)5)6ps/2|(7/2,3/2)4|3027.501% |3022.745% | —0.335" | —0.22%" |3.37 x 10%7| 5.788 x 10*"
3022.747° —0.18%%¢ 5.70 x 108¢
—0.10°3:
—0.182¢
Af(PFf)5)651/2|(7/2,1/2)3 [4f CFF)5)6ps)2|(7/2,3/2)5|3091.7074 [3055.591%¢ 0.726™ | 0.63*" |3.71 x 10°*| 3.818 x 10%
3055.589° | 0.714% | 0.74°2
0.73%3:
Af(Ff)5)651/2|(7/2,1/2)3|4f CFF)5)6ps)2|(7/2,3/2)2|3012.804% | 3056.560% | 0.171* | 0.21*" |1.09 x 1074 | 1.431 x 10%°
3056.562° 0.28°2
0.30%%°
0.278¢
Af(PFf)5)651/2|(7/2,1/2)3|4f CFY)5)6ps)2|(7/2,3/2)4|3061.529" [3057.227%¢ 0.214" | 0.30*" |1.14 x 10%4| 1.787 x 10°
3057.229° 0.44%2 1.80 x 10%
0.40%%°
0.33%4¢
4f5d 3D3 5d? 5F3  |3118.562*| 3120.383° |—2.370%| —2.19° |3.83 x 10°*| 4.396 x 10%
Af(F)5)651/2|(5/2,1/2)5 |4f CFS)5)6ps)2|(5/2,3/2)s|3101.919% [3121.560%° 0.261* | 0.19°" |1.26 x 10°*| 1.383 x 10%
3121.559° 0.31%%° 1.35 x 10%¢
0.20%%:<
0.311¢
Af(Ff)5)651/2|(7/2,1/2)3|4f CFY)5)6ps)2|(7/2,3/2)5|3110.320" [3147.058"¢| 0.328" | 0.14°" |1.38 x 1074 | 1.149 x 10%
3147.062° 0.20%2 1.30 x 10%
0.23%3:0
0.220%¢
0.201¢
4f5d 3Dg 5d? SFy  |3177.816%| 3171.848° |—2.342B| —2.28° |3.01 x 10%7| 3.459 x 10%
Af(PFS)5)6s1/2((5/2,1/2)3 5d? 5P, |3246.110%| 3245.009° |—2.216"| —1.48" |4.25 x 105*| 2.089 x 10
Af(F)5)651/2|(7/2,1/2)3[4f CFS)5)6ps)2|(5/2,3/2)4|3143.680" [3267.941%°| —0.775" | —0.79*" |0.93 x 10%*| 1.159 x 10%
3267.937° —0.76°2 1.15 x 10%¢
—0.73%3%°
—0.837%°
—0.761¢
Af(CFf)5)651/2|(7/2,1/2)8 [4f CFY)5)6p1/2|(7/2,1/2)4|3386.8717 3497.810%| —0.500" | —0.39*" |2.03 x 10%4| 2.672 x 10%
3497.813° —0.692 2.80 x 10%¢
—0.3193
—0.35%%¢
—0.689¢
4f5d tpyp 5d? 1Dy |3506.3728| 3514.409° |—1.4968| —1.47° |1.99 x 1074| 1.825 x 107
Af(PFg)5)6s1/2|(5/2,1/2)8 5d? Dy [3645.3375| 3645.224° [—1.3914| —1.36" |1.96 x 107*| 2.169 x 107
Af(PF)5)651/2|(7/2,1/2)8[4f CFS)5)6p1/2|(5/2,1/2)5|3750.804" |3784.290%°| —1.006™ | —1.21" |4.47 x 107*| 4.543 x 10™
3784.288° —1.019%? 5.09 x 107
—1.04%%<
Af(PFS)5)6s1/2|(5/2,1/2)8 5d? SFy |4187.1168| 4156.309° |—2.440%| —2.45° [1.38 x 10%7| 1.360 x 10
Af(PFS)5)6s1/2|(5/2,1/2)3 5d? SFy  4434.919%| 4448.323% | -1.8528| —1.81° [4.68 x 10%7| 5.235 x 10
Af(PFy)5)6s1/2|(7/2,1/2)§ 5d? SFy |4570.4465| 4535.726° |-1.359"| —1.51° [1.45 x 10™| 10.04 x 107
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TABLE I cont.

Wavelengths, A, logarithmic weighted oscillator strengths, log(gf), and weighted transition probabilities, gAg;, for electric
dipole (E1) transitions in Ce III.

Transition M [A] log(gf) 9Aki [ 7]
This Other This Other This Other
Lower Level Upper level
work works work works work works
Af(PFy)5)6s1/2|(7/2,1/2)3 5d* SFy |4648.4448( 4613.803° |—2.5735| —2.96° |8.25 x 10°F| 3.409 x 10°°
4f5d spyp 4f? 1Sy 4694.083B| 4709.904° |—3.702B| —3.70° [6.01 x 10*Z| 5.390 x 10%*
Af(PF3)5)6s1/2|(5/2,1/2)3 5d? SF,  |4784.2158| 4766.071° | —2.6255% | —2.57° |6.91 x 10°2| 7.904 x 10°°
Af(PF?)5)6s1/2|(7/2,1/2)4 5d? 5Py |4869.911% | 4885.730° |—2.3914| —2.59" [11.4 x 10°*| 7.224 x 10°°
Af(PF?)5)6s1/2|(7/2,1/2)8 5d? 3Fy  |4961.008"| 4976.447° | —2.256%| —2.37° |1.50 x 10°4| 1.160 x 10
42 PPy |4f(FY)5)6s1)2|(5/2,1/2)3]6461.3437 | 6460.866" | —3.161%| —3.52" |1.10 x 10°7| 4.278 x 10"
4f5d 'pp 4f? 1Sy 6961.863*| 6944.935° |—1.6535| — 1.63° |3.15 x 1058 | 3.253 x 105°
4f? 3He 4f5d YHE  |7660.7278| 7675.272° |—2.847A| —2.89° [1.60 x 10°4| 1.468 x 10°°
4f? 3H, 4f5d R 7920.5368 | 7997.318° |—-3.469%| —3.40° |3.61 x 10*P| 4.033 x 10%*
4f? 3Fy 4f5d TH?  18929.883B| 8969.177% |—3.2524| —3.30° [4.59 x 10*4| 4.511 x 10*
4f5d SHe 4f? s 8752.4918| 9039.667° | —3.4174| —3.52° |3.36 x 10*4| 2.454 x 10*
@alaz.adad Rof [1]; ° Ref. [6]; © Ref. [7]; ¢ Ref. [12].
TABLE II

A, log(gf), and gAg; for electric dipole (E1) transitions in Ce III. The lower and upper levels of each transition are presented by
their J-values, parities [(e) for even and (o) for odd], and energy calculation results [Etn, 16] and experimental values [Eexp, 23].

Transition

Lower level Upper level A [A] log(gf) Ak [s7]

J | Parity | Ew, [em™ '] | Eexp [em™'] | J | Parity | Eu [cm™'] | Eexp [em™]
6| (o) 8159.595 8349.99 5| (e) | 101666.49% | 101178.46 | 1069.175" | —1.472% | 1.97 x 1034
1065.353% | —1.163% | 4.04 x 1038
41 (e) 0.00" 0.00 31 (o) 92670.484 92705.16 | 1079.092* | —3.445" | 2.06 x 10%4
1093.6985 | —3.915% | 6.78 x 10°8
6| (o) 8159.597 8349.99 6| (e 99924.94% | 100015.70 | 1089.461* | —1.701* | 1.12 x 1034
1086.428% | —1.4218 | 2.15 x 1088
6| (o) 8159.595 8349.99 51 (e) 99593.06" 99604.30 | 1093.414" | —2.344% | 2.53 x 1074
1088.291% | —2.721% | 1.07 x 107"
51 (e) 1535.395 1528.32 4| (o) 91705.38* 91735.87 | 1108.750" | —2.025% | 5.12 x 107*
1107.260% | —2.416% | 2.09 x 1077
21 (o) 3696.425 3762.75 1| (o) 93734.68* 93602.83 | 1110.194* | —3.958* | 5.96 x 10°4
1114.4148 | —3.154B | 3.76 x 10°F
41 (e) 0.00" 0.00 31 (o) 89698.61* 89743.68 | 1114.844" | —1.951* | 6.01 x 107*
1110.044% | —2.023% | 5.14 x 1078
6| (e) 3147.018 3127.10 6| (o) 92422.914 92526.56 | 1119.627" | —2.488% | 1.73 x 107*
11222648 | —2.453% | 1.87 x 1078
51 (e) 1535.398 1528.32 51 (o) 90544.714 90658.94 | 1123.204* | —2.821"* | 7.98 x 10%4
1120.3338 | —2.792B | 8.58 x 10°F
51 (e) 1535.395 1528.32 41 (o) 90044.324 90045.27 | 1129.552% | —2.140" | 3.79 x 1074
1130.751% | —2.515% | 1.59 x 1072
41 (e 5002.265 5006.06 51 (o) 93431.885 93226.80 | 1136.162* | —3.129% | 3.84 x 10%4
1130.8428 | —2.708% | 1.02 x 108
51 (e) 1535.395 1528.32 41 (o) 89493.00% 89651.91 | 1136.631* | —3.620% | 1.24 x 10°4
1127.628% | —2.383% | 2.17 x 107"
6| (e 3147.018 3127.10 51 (o) 90544.71% 90658.94 | 1143.677" | —2.761* | 8.84 x 10°4
1140.933% | —2.608% | 1.26 x 1078
31 (e) 4718.907 4764.76 41 (o) 92156.59* 92080.62 | 1143.048* | —3.736* | 9.38 x 10°4
1156.997% | —3.199% | 3.15 x 10°F
41 (e) 5002.265 5006.06 51 (o) 92189.924 92180.41 | 1146.940" | —3.087* | 4.15 x 10%4
1148.825% | —3.270% | 2.72 x 10%8
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TABLE II (cont.)

A, log(gf), and gAy; for electric dipole (E1) transitions in Ce III. The lower and upper levels of each transition are presented by
their J-values, parities [(e) for even and (o) for odd], and energy calculation results [FEy, 16] and experimental values [Eexp, 23].

Transition

Lower level Upper level A A log(gf) gARi |57

J | Parity | Ew [em™] | Eexp [em™'] | J | Parity | Ew [em™'] | Eoxp [em ™1
4| (e) 5002.26" 5006.06 4| (o) | 91705.38* | 91735.87 | 1153.350" | —2.769" | 8.53 x 1054
1151.461% | —3.302% | 2.51 x 107
21 (o) 3696.425 3762.75 1| (o) 90132.70" 90144.52 | 1155.936* | —3.398* | 2.00 x 1054
1156.9218% | —2.791% | 8.06 x 107
21 (e) 3696.425 3762.75 31 (o) 89698.61* 89743.68 | 1162.274" | —3.548* | 2.00 x 1054
1157.540% | —3.469% | 1.69 x 1055
41 (e) 5002.265 5006.06 51 (o) 90544.714 90658.94 | 1168.998* | —3.406" | 1.92 x 1054
1165.6065 | —3.348% | 2.20 x 107
3 (e) 4718.90% 4764.76 31 (o) | 89917.298 90086.92 | 1169.984* | —3.005* | 4.82 x 1054
11776485 | —3.4428 | 1.74 x 105
31 (e) 4718.907 4764.76 41 (o) 90044.324 90045.27 | 1171.329% | —3.656" | 1.07 x 1054
1176.8875% | —2.956% | 5.33 x 107
41 (e) 7118.913 7120.00 41 (o) 92156.59* 92080.62 | 1176.116* | —2.593" | 1.23 x 107
1186.043% | —3.009% | 4.64 x 1057
41 (e) 7118.918 7120.00 5| (o) | 90544.71% | 90658.94 | 1198.843* | —3.406* | 1.82 x 1054

1195.091% | —3.593"% | 1.19 x 1055
2| (e) 12844.70% 12835.09 | 1| (o) | 90865.83* | 90878.78 | 1281.704* | —3.103* | 3.20 x 1054
1281.193% | —3.044% | 3.67 x 107
21 (o) 12844.704 12835.09 | 2 | (o) 92190.88* 90223.72 | 1260.300* | —3.346" | 1.89 x 1054
1290.034% | —1.997% | 4.03 x 1077
2| (e) 12844.70% 12835.09 | 3 | (o) | 89917.29" 90086.92 | 1293.698* | —3.008* | 3.92 x 1054
1296.341% | —3.293% | 2.02 x 1055
21 (e) 12844.70 12835.09 | 2 | (o) 89534.964 89350.03 | 1303.946* | —3.271* | 2.10 x 1054
1315.155% | —2.146% | 2.75 x 107
2| (e) 17372.824 1731749 | 1| (o) | 93734.68* | 93602.83 | 1309.553* | —3.064* | 3.36 x 1054
1315.1208% | —3.010% | 3.77 x 105
1| (e 16520.61° 16523.66 | 2 | (o) 92838.714 92795.44 | 1309.865% | —2.841* | 5.61 x 1054
1317.573% | —2.643% | 8.74 x 105”7
6| (e) 17450.528 17420.60 | 5 | (o) 93431.885 93226.80 | 1324.935% | —2.365" | 1.64 x 107
1316.111% | —2.639% | 8.85 x 107
0| (e 16029.38" 16072.04 | 1| (o) | 90865.83* | 90878.78 | 1335.747* | —2.707* | 7.34 x 1054
1336.899% | —2.9028 | 4.67 x 1055
6| (e 17450.528 1742060 | 5 | (o) | 92189.92* | 92180.41 | 1339.615* | —3.018* | 3.57 x 1054
1340.5328 | —4.102% | 2.94 x 10°%
1 (e) 16520.61° 16523.66 | 0 | (o) 90862.074 90902.41 | 1344.680* | —2.621* | 8.82 x 1054
1347.605% | —2.426% | 1.38 x 107
1| (e) 16520.61° 16523.66 | 1 | (o) | 90865.83* | 90878.78 | 1344.612* | —2.704* | 7.29 x 1054
1345.737% | —2.363% | 1.59 x 107
0] (e) 16029.38" 16072.04 | 1 | (o) 90132.70% 90144.52 | 1348.271" | —2.695% | 7.41 x 10%4
1349.466% | —2.007% | 3.60 x 107
1| (e 16520.61° 16523.66 | 1 | (o) 90132.70" 90144.52 | 1357.304* | —3.081* | 3.00 x 1054
1358.4728 | —3.299B | 1.82 x 10°%
21 (e) 17372.824 1731749 | 1| (o) 90865.834 90878.78 | 1360.673% | —2.702* | 7.15 x 1054
1361.6872 | —2.466% | 1.23 x 1077
6| (e) 17450.525 17420.60 | 5 | (o) 90544.714 90658.94 | 1369.805% | —2.836" | 5.19 x 1054
1363.437% | —3.340% | 1.64 x 107
21 (e) 17372.824 1731749 | 2 | (o) 92190.88* 90223.72 | 1336.575" | —3.481% | 1.23 x 1054
1371.677% | —2.6928 | 7.20 x 1055

31 (o) 6035.12%4 6265.21 2| (e) 70452.40% 70433.08 | 1551.266" | —2.628* | 6.52 x 10°*
1551.601°% | —2.899% | 3.50 x 10°F
41 (o) 3372.917 3276.66 31 (e) 65587.20" 65550.73 | 1608.865% | —3.672"* | 5.48 x 10°4

1610.9408 | —4.1648 1.76 x 10°8
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TABLE II (cont.)

A, log(gf), and gAy; for electric dipole (E1) transitions in Ce III. The lower and upper levels of each transition are presented by
their J-values, parities [(e) for even and (o) for odd], and energy calculation results [Ey, 16] and experimental values [Eexp, 23].

Transition

Lower level Upper level A A log(gf) gARi |57

J | Parity | B [em™!] | Eexp [em™] Parity | Ein [cm '] | Fexp [cm™ 1]
0| (e 32890.30° 32838.62 | 1 | (o) | 93734.68% | 93602.83 | 1640.540* | —1.516" | 7.55 x 1074
1651.8185 | —1.443% | 8.81 x 1077
41 (o) 5020.454 5127.27 31 (e) 65587.20" 65550.73 | 1651.070* | —3.090* | 1.99 x 1054
1654.778% | —3.197% | 1.55 x 105
31 (o) 10148.744 1012653 | 2 | (e) 70452.40 70433.08 | 1657.005* | —1.510% | 7.52 x 1074
1655.886% | —1.640% | 5.57 x 107
2| (o) 3843.05° 3821.53 2 | (e) | 64022.28* | 64010.70 | 1664.672% | —2.409" | 9.38 x 10°4
1660.227% | —2.707% | 4.75 x 1057
2| (o) 3843.057 3821.53 1| (e 63348.51* 63335.40 | 1683.554" | —2.091* | 1.91 x 1074
1676.283% | —2.043% | 2.15 x 107
31 (o) 6035.124 6265.21 31 (e) 65587.204 65550.73 | 1679.202% | —3.431* | 8.76 x 10°4
1682.210% | —3.487% | 7.68 x 10°%
1| (o) 8851.76% 8922.05 0] (e) 67656.90* 67730.30 | 1700.532% | —2.685" | 4.77 x 1054
1700.405% | —2.529% | 6.82 x 1055
31 (o) 5479.135 5502.37 2 | (e) | 64022.28" | 64010.70 | 1709.906* | —1.809* | 3.54 x 1074
1706.583% | —1.874®% | 3.06 x 1077
4| (o) 7262.13° 7150.05 3 (e) | 65587.20% | 65550.73 | 1714.985% | —1.961* | 2.48 x 1074
1718.616% | —2.136% | 1.65 x 107
0] (e 32890.30° 32838.62 | 1| (o) 90865.83* 90878.78 | 1721.566* | —2.251% | 1.26 x 1074
1725.9538 | —2.661% | 4.89 x 105
31 (o) 12625.38" 12500.72 | 2 | (e) 70452.40 70433.08 | 1730.149" | —0.846* | 3.18 x 1034
1729.295% | —1.059% | 1.95 x 1087
31 (o) 6035.12% 6265.21 2| (e) 64022.28* 64010.70 | 1724.520" | —2.772% | 3.80 x 10%*
17219748 | —2.303% | 1.12 x 107
0] (e 32890.30" 32838.62 | 1| (o) 93734.684 93602.83 | 1742.4274 | —2.432% | 8.13 x 1054
1746.9565 | —1.875% | 2.91 x 107
2| (o) 7074.81 6571.36 1| (e 63348.514 63335.40 | 1777.309* | —2.207* | 1.31 x 10™4
1772.2948 | —2.160% | 1.47 x 107
2| (o) 9915.685 9900.49 31 (e) 65587.20* 65550.73 | 1797.118* | —1.882" | 2.71 x 1074
1800.738% | —2.068% | 1.76 x 107
1| (o) 8851.764 8922.05 2 1 (e) 64022.28* 64010.70 | 1812.562* | —1.804* | 3.19 x 1074
1810.333% | —1.933% | 2.37 x 1078
1| (o) 8851.76% 8922.05 1| (e) | 63348.51% | 63335.40 | 1834.971* | —1.469* | 6.72 x 104
1829.441% | —1.516% | 6.08 x 1077
31 (o) 10148.744 10126.53 | 2 | (e) 64022.28* 64010.70 | 1856.198* | —1.756" | 3.39 x 1074
1851.373% | —1.836% | 2.84 x 1077
2| (o) 9915.68" 9900.49 1| (e) | 63348.51% | 63335.40 | 1872.450" | —1.979* | 2.00 x 1074
1866.259% | —2.005"% | 1.89 x 1077
31 (o) 12625.38" 12500.72 | 3 | (e) | 65587.20% | 65550.73 | 1890.820% | —1.623% | 4.44 x 1074
1893.111% | —1.654% | 4.13 x 1077
1| (o) 18415.28* 18443.63 | 2 | (e) 70452.408 70433.08 | 1920.000* | —0.896* | 2.30 x 1034
1918.0528 | —1.306% | 8.96 x 1077
0] (o) 11598.434 1157716 | 1 | (e) 63348.514 63335.40 | 1932.363* | —1.595" | 4.53 x 1074
1927.4338 | —1.720% | 3.42 x 107"
21 (o) 12640.30" 1264155 | 2 | (e) 64022.28* 64010.70 | 1949.801* | —1.750" | 3.12x 1074
1944.183% | —1.845% | 2.52 x 1077
2| (o) 19239.514 1923623 | 2 | (e) 70452.40 70433.08 | 1950.873* | —2.865% | 2.39 x 1054
1950.1028 | —3.162B | 1.21 x 107
31 (o) 19460.29* 19464.46 | 2 | (e) 70452.40% 70433.08 | 1959.313* | —0.667* | 3.74 x 1034
1958.901% | —0.836% | 2.53 x 1087
2| (o) 12640.30" 12641.55 | 1 | (e) 63348.51* 63335.40 | 1975.757% | —2.774" | 2.88 x 1054
1966.237% | —2.833% | 2.54 x 105
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TABLE II (cont.)

A, log(gf), and gAy; for electric dipole (E1) transitions in Ce III. The lower and upper levels of each transition are presented by
their J-values, parities [(e) for even and (o) for odd], and energy calculation results [FEy, 16] and experimental values [Eexp, 23].

Transition

Lower level Upper level A A log(gf) gARi |57

J | Parity | Ew [em™] | Eexp [em™'] | J | Parity | Ew [em™'] | Eoxp [em ™1
41 (o) 5020.45% 5127.27 51 (e) 53818.91* 54193.84 | 2049.242* | —2.157% | 1.11 x 107*
2053.944% | —1.859% | 2.19 x 1078
21 (o) 3843.057 3821.53 1 (e) 50769.20° 51932.34 | 2220.756* | —0.971* | 1.45 x 1084
2131.008% | —0.858% | 2.04 x 1088
51 (o) 6064.414 6361.27 51 (e) 53818.91* 54193.84 | 2094.041* | —1.017% | 1.46 x 1034
2097.356° | —0.959% | 1.67 x 105P
41 (o) 7262.13° 7150.05 51 (e) 53818.91* 54193.84 | 2148.629" | —1.109* | 1.12 x 1034
2153.217% | —0.9365% | 1.67 x 1085
41 (o) 7739.265 7836.72 51 (e) 53818.91* 54193.84 | 2169.248" | —2.123% | 1.07 x 1074

2175.567° | —3.319% | 6.76 x 10°7
2| (o) 19239.514 19236.23 | 3 | (e) 65587.204 65550.73 | 2157.604* | —2.381* | 5.95 x 1054
2160.973% | —2.365% | 6.17 x 108

2| (o) 3843.057 3821.53 21 (o) 49979.175 50043.85 | 2098.689% | —3.303" | 7.53 x 10°4
2167.500% | —1.7465% | 2.55 x 1075
2| (o) 3843.05° 3821.53 1 (e) 48639.61° 48674.12 | 2157.082% | —3.519% | 4.34 x 10°4

2232.315% | —3.375% | 5.64 x 10°F
2| (o) 19239.514 19236.23 | 2 | (e) | 64022.28" | 64010.70 | 2233.001* | —0.851* | 1.88 x 1054
2227.037% | —0.860% | 1.86 x 1088
2| (o) 9915.685 9900.49 21 (e) 53775.108 54556.48 | 2217.268* | —1.081* | 1.13 x 1084
2280.014% | —1.818% | 1.95 x 1077
3| (o) | 21851.41* | 2184947 | 3 | (e) | 65587.20" | 65550.73 | 2286.458" | —1.270% | 6.86 x 1074
2289.646°% | —1.283% | 6.63 x 107P
2| (o) 3843.05 3821.53 21 (e) 46835.735 46889.79 | 2358.312% | —3.235% | 6.98 x 10°4
2325.978% | —3.359% | 5.39 x 10°8
1| (o) 11615.86* 11612.67 | 2 | (e) 53775.108 54556.48 | 2302.702* | —2.089% | 1.02 x 1074
2370.330% | —1.7438% | 2.15x 10"P
31 (o) 21851.41* 21849.47 | 2| (e) 64022.284 64010.70 | 2371.306* | —0.943" | 1.35 x 1084
2363.946° | —0.9318% | 1.40 x 1088

2| (o) 9915.68" 9900.49 1| (e) 50769.20% 51932.34 | 2561.638* | —1.150" | 7.19 x 107
2447.7728 | —1.137% | 8.12x 1078
31 (o) 5479.13° 5502.37 2| (e) 46835.737 46889.79 | 2450.137* | —2.157% | 7.75 x 1054
2417.995% | —2.1028% | 9.01 x 1058
1| (o) 8851.76% 8922.05 2| (e) | 49979.178 50043.85 | 2339.323* | —3.572% | 3.27 x 10°4
2430.616% | —2.173% | 7.57 x 1057
31 (o) 6035.124 6265.21 21 (e) 46835.735 46889.79 | 2480.252* | —2.098* | 8.66 x 10%4
2449.009% | —2.1118 | 8.62 x 1058
41 (o) 3372.917 3276.66 41 (e) 43767.924 43517.46 | 2479.155" | —1.360" | 4.74 x 1074
2505.4328 | —1.509% | 3.29 x 107P
2| (o) 9915.68" 9900.49 2| (e) | 49979.178 50043.85 | 2400.580" | —1.384% | 4.78 x 1074
2496.041% | —2.1378% | 7.81 x 1058
1| (o) 8851.764 8922.05 1 (e) 48639.615 48674.12 | 2412.106" | —1.228* | 6.78 x 1074

2512.4198 | —1.287B | 5.45 x 107P
2| (o) 12640.30° 12641.55 1 (e) 50769.205 51932.34 | 2758.996* | —1.952" | 9.79 x 10%4
2622.6825 | —1.9148 | 1.18 x 1078
2| (o) 9915.685 9900.49 1| (e 48639.615 48674.12 | 2477.286" | —0.652* | 2.42 x 1084
2582.3858 | —0.677% | 2.11 x 10%F
1| (o) 11615.86* 11612.67 | 2 | (e) | 49979.175 50043.85 | 2501.044" | —1.198* | 6.76 x 1074
2604.690% | —0.9838 | 1.02 x 1038

4| (o) 5020.45% 5127.27 4| (e) | 43767.92* | 43517.46 | 2580.811* | —1.171% | 6.76 x 1074
2613.098% | —1.2248% | 5.84 x 1078
21 (o) 3843.057 3821.53 31 (e) 42008.624 41938.54 | 2627.552* | —1.740% | 1.76 x 1074

2637.4558 | —1.832B | 1.41 x 107F
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TABLE II (cont.)

A, log(gf), and gAy; for electric dipole (E1) transitions in Ce III. The lower and upper levels of each transition are presented by
their J-values, parities [(e) for even and (o) for odd], and energy calculation results [Ey, 16] and experimental values [Eexp, 23].

Transition
Lower level Upper level A A log(gf) gARi |57
Parity | Ew [cm™ '] | FEexp [em™'] | J | Parity | B [em ™| | Eexp [em™]

51 (o) 16200.62" 16152.32 | 5 | (e) 53818.91* 54193.84 | 2649.888" | —2.126% | 7.11 x 10°*
2666.406° | —2.066" | 8.05 x 108

3| (o) 5479.135 5502.37 41 (e 43767.924 43517.46 | 2615.857" | —1.615% | 2.36 x 1074
2645.008% | —1.751% | 1.69 x 1077

31 (o) 12625.38" 12500.72 | 2 | (e) | 49979.17° 50043.85 | 2570.755" | —0.653% | 2.24 x 1034
2677.106% | —0.539% | 2.69 x 10%F

2| (o) 12640.30" 12641.55 | 2 | (e) 49979.173 50043.85 | 2573.065% | —0.692* | 2.05 x 1084
2678.173% | —0.986" | 9.60 x 1077

31 (o) 6035.124 6265.21 41 (e) 43767.924 43517.46 | 2650.213" | —2.449* | 3.37 x 10%4
2682.165° | —2.289% | 4.77 x 1058

0] (o) 11598.434 1157716 | 1 | (e) 48639.615 48674.12 | 2583.252% | —1.243% | 5.71 x 1074
2701.005° | —1.333% | 4.25 x 1078

1| (o) 11615.86% 11612.67 | 1 (e) 48639.615 48674.12 | 2584.416" | —1.265" | 5.42 x 1074
2698.856° | —1.320% | 4.39 x 1077

2| (o) 3843.05° 3821.53 2 | (e) | 40305.48% | 40440.20 | 2756.523* | —0.751* | 1.56 x 1034
2742.549"% | —0.834% | 1.30 x 10%P

1| (o) 11615.86* 11612.67 | 0 | (e) | 48045.90° | 48075.96 | 2634.314* | —1.375% | 4.05 x 1074
2742.806% | —1.531% | 2.61 x 1077

2| (o) 12640.30" 1264155 | 1| (e) | 48639.61° | 48674.12 | 2661.393* | —1.286* | 4.87 x 1074
2777.830% | —1.4518% | 3.06 x 1077

2| (o) 7074.815 6571.36 31 (e) 42008.624 41938.54 | 2863.283" | —2.057* | 7.14 x 10%4
2883.206°% | —2.119% | 6.10 x 10°F

1| (o) 11615.86* 11612.67 | 2 | (e) | 46835.73% | 46889.79 | 2878.713* | —1.452% | 2.85 x 1074
2836.9728 | —1.465% | 2.84 x 1075

31 (o) 5479.135 5502.37 21 (e) 40305.48" 40440.20 | 2882.807" | —1.053* | 7.11 x 1074
2871.390% | —0.935% | 9.40 x 1077

41 (o) 7262.132 7150.05 31 (e) 42008.624 41938.54 | 2879.275% | —0.819% | 1.22 x 1084
2898.866° | —0.7248 | 1.50 x 1088

21 (o) 7074.815 6571.36 21 (e 40305.485 40440.20 | 3017.111% | —2.217% |  4.45 x 1054
3009.265% | —2.019% | 7.04 x 105

31 (o) 12625.38" 12500.72 | 4 | (e) | 43767.92* | 43517.46 | 3218.762* | —2.670* | 1.38 x 1054
3261.493°% | —2.615% | 1.52 x 10°F

2| (o) 9915.68" 9900.49 2 | (e) | 40305.48% | 40440.20 | 3301.920% | —2.862" | 8.41 x 10°4
3290.580% | —2.9758 | 6.53 x 10°F

1| (o) 18415.28% 18443.63 | 0 | (e) 48045.90" 48075.96 | 3209.124* | —3.199% | 4.09 x 10°4
3363.6428 | —2.833% | 8.66 x 10°F

31 (o) 12625.38" 12500.72 | 3 | (e) | 42008.62* | 41938.54 | 3411.976* | —4.052% | 5.08 x 10**
3432.533% | —3.901% | 7.12 x 10*P

2| (o) 19239.514 19236.23 | 3 | (e) | 42008.62* | 41938.54 | 4391.912* | —3.053* | 3.06 x 10°4
44276525 | —3.015% | 3.28 x 10°%

21 (o) 19239.514 19236.23 | 2 | (e) 40305.48" 40440.20 | 4764.520" | —2.045" | 2.65 x 10%4
4732.065% | —1.919% | 3.59 x 1055

41 (e) 0.00" 0.00 31 (e) 10148.74% 10126.53 | 9853.452" | —3.360* | 3.00 x 10**
9938.551% | —3.209% | 4.17 x 108




