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Abstract
Energy levels, radiative transition probabilities, and autoionization rates for B-like oxygen (QO%F)
including 1s22snl, 1s?2s2pni, and 1s?2p?nl (n=2-8, I < n — 1) states were calculated by multi-
configurational Hartree-Fock method (Cowan code) and relativistic many-body perturbation the-
ory method (RMBPT code). Autoionizing levels above three thresholds (1s22s% 1S, 1s%2s2p 3P,
15%252p ' P) were considered. Configuration mixing (2s%n! + 2p®nl) plays an important for all
atomic characteristics. Branching ratios relative to the first threshold and intensity factor were
calculated for satellites lines and dielectronic recombination rate coefficients for the excited 105
odd-parity and 94 even-parity states. The dielectronic recombination rate coefficients were caleu-
lated including 1522s?ni, 1522s2pnl, and 15%2p°nl (n=2-8, [ < n — 1) states. The contribution
from the excited states higher than n=8 were estimated by extrapolation of all atomic characteris-
tics to derive the total dielectronic recombination rate coefficient. The orbital angular momentum
quantum number { distribution of the rate coefficients shows a peak at [=5. The total dielectronic
recombination rate coefficient was derived as a function of electron temperature. The dielectronic
satellite lines were also obtained. The state selective dielectronic recombination rate coefficients to
excited states of B-like oxygen were cbtained, which are useful for modeling O IV spectrall lines in
"a recombining plasma.
Key words: boronlike oxygen, dielectronic recombination rate coefficients,energy levels,

radiative transition probabilities,autoionization rates, excited states, dielectronic satellite lines



I. INTRODUCTION

Dielectronic recombination (DR) is an important recombination process in high tempera-
ture plasma generally, and radiative recombination is important at low electron temperature.

In series papers of Nussbaumer and Storey [1-4] the total and effective DR rate coefficients
were calculated for ions of C, N, O and Ne. Energies and radiative transition probabilities
between these states were calculated in [1] by SUPERSTRUCTURE code. The accuracy of
their data is estimated not so high to identify spectral features [2, 3]. For the autoionization
rate, collision strengths obtained by the distorted wave approximation were used. Total DR
rate coefficients were given in (2] for ions C* , C# | C3 N3+ N 0% 0%, 0%, and
O%t. Their results were fitted in analytical formula in the range of T=10* K - 6x10* K.
Effective DR rate coefficients were calculated in [2] for selected lines and to the ground
and metastable states of ions CT |, C*+ | C3, N3+ N+ 0% 0%+, Ot and O°*. Their
data were also fitted in the range T=10* K -6x10* K. The same method was used in [3]
for calculation of effective DR rate coefficients for selected lines and ground and metastable
states of ions Ne?t, Ne?*, Net, Ne3*, and Nef+.

In series papers of Badrnell [5-8] and Badnell and Pindzola [9] it was studied the influence
of core fine-structure interaction on dielectronic recombination at low temperatures for the
same ions as by Nussbaumer and Storey [1-4] and also the dielectronic rate coefficient
were computed for Be-like ions with Z=6-42. The code SUPERSTRUCTURE which was
used in {1-4] was used only for the radiative transition probabilities. From this code the
code AUTOSTRUCTURE was developed by Badnell [5-9] to calculate autoionization rates
including configuration-mixing LS-coupling or intermediate - coupling. In the paper by
Badnell (7], the detailed comparison were given for B-like C, N and O ions with data obtained
by Nussbaumer and Storey [3]. The effective DR rate coefficients for lines agree within 10-
20% with those of Nussbaumer and Storey [3] except some lines. The disagreement for these
lines {factor 6) was explained in [7] by different values of autoionization rates used in [3] and
[7].

Recently, DR, rate coefficients to excited states of C II from C III ions were evaluated in
Refs. [10, 11]. It was recalculated data for B-like C (CII from CIII) obtained by Nussbaumer
and Storey [3] and Badnel! [8]. [t was used Cowan code [12] which gives more accurate data

for energy than SUPERSTRUCTURE code used in [3] and [8] and, probably, the same data



for autoionization rates as AUTOSTRUCTURE code [8] (results for autoionization rates
were not compared since their data were not given in [3] and [8]). Except consideration
all configurations up to n=6 in [11], contribution from configurations with 6 < n < 500
was taken into account. The importance of the contributions of highly excited state for DR
rate coefficients was underlined by Hahn [13]. Since the DR rate coefficient to each excited
state like a4(15%25°nl(LS)) are not given in Refs. [3, 8], new data for ay(1522s?nl(LS)) were
presented in [11]. Similar method was used recently to evaluate DR rate coefficients for the
excited states of C I ([14]) and Be-like carbon ([15]), neon ([16]), and oxygen ([17]).

In the present paper, energy levels, radiative transition probabilities, and autoionization
rates for B-like oxygen {(O°*) with taken into account 52 even- and 50 odd-parity configura-
tions including 1s%2s%nl, 15%2s2pn, and 15°2p°ni (n=2-8, | < n — 1) states were calculated
by multi-configurational Hartree-Fock method (Cowan code) and relativistic many-body per-
turbation theory method (RMBPT code). We presented detailed comparison our theoretical
calculations with recommended National Institute of Standards and Technology (NIST) data
to be sure in accuracy of our results. Autoionizing levels above three thresholds (1s22s? 1S,
15%252p 3P, 15?252p 1 P) were considered. Branching ratios relative to the first threshold and
intensity factor were calculated for satellites lines and DR rate coefficients for the excited
105 odd-parity and 94 even-parity states. The DR rate coefficients were calculated including
1s*2s%nl, 1s*2s2pnl, and 15°2p?nl (n=2:8, [ < n — 1) states. The contribution from the ex-
cited states higher than n=8 were estimated by extrapolation of all atomic characteristics to
detive the total DR rate coefficient. The total DR rate coefficient was derived as a function

of electron temperature. The dielectronic satellite lines were also obtained.

II. ENERGY LEVELS, TRANSITION PROBABILITIES, AND AUTOIONIZA-
TION RATE

We carried out detailed calculations of the radiative and autoionization rates for the
intermediate states 1s°2s2(1S)nl, 15?2s2p("*P)nl, and 1522p2(3P, 'D, ‘lS)nl with n=2-8,
[ < n — 1(see Table I. Resulting list of levels consists from the 652 odd-parity and 710 odd-
parity states. The atomic energy levels, radiative transition probabilities and autoionization
rates were obtained by using the atomic structure code of Cowan [12]. It was found (see

for example Pindzola et al [18]) that using this code, one could obtain good agreement



with experimental energies by scaling the electrostatic Slater parameters using the different
factor {0.80 in [18] and 0.85 in our case) to correct for correlation effects. It should be noted
that we used improved version of Cowan code freely distributed by Dr. A. Kramida via the
Internet [19]. That version of computer code allowed to remove transitions with small values

of transition rates A, up to A, <10% 571,

Even with those limitation the resulting list of
radiative transitions between the 1522snl, 1522s2pnl, and 1522p?nl (n=2-8, [ < n—-1) states
consists from the 12882 even-odd parity transitions and 15805 odd-even parity transitions.

The relativistic many-body perturbation theory method (RMBPT code) was also used
for calculating energy and radiative transition probabilities. This method was describéd in
detail in Refs. [20-22]. The results of our calculations are given in Tables II-V, and VIIL

In Table II, we give energies for the 2s?2p 2P;, 2s2p® %L, 2p3 21L,;, 25231 2i;,
252p31 2L, and 2p*3l 24L; levels of 0% ion. Theoretical results for energies obtained
from the two codeé, Cowan (columns 3 and 8) and RMBPT (columns 4 and 9) are com-
pared with thé data from the compilation of recommended NIST data (columns 5 and 10}
[23]. We can see that the perturbation theory method (RMBPT code) agrees better for low-
excited states with [23] than the scaled multi-configuration Hartree-Fock method (Cowan
code). Detailed discussion about contribution of correlation correction for B-like ions were
given in Refs. {10] and [20, 21].

The excited 25?41 21y - 25°71 21, 2s2p4l 2L, 252p5l 24 L;, and 2p°4l **L; levels are
considered in Table I1I. We compare energy data calculated by Cowan code (heading Cowan)
and recommended data from Ref: [23]. We can see that disagreement is about 100 -1000
cm™! except few levels when digsagreement becomes larger for energy data. It should be
noted that there are no complete set of data in Ref.[23] even for 25271 2{; levels, only few for
levels with 2p?nl 1L, for n=4. We hope that our calculated energy can help to fill a lack of
these data. The fifth and tenth columns in Table III give the weighted radiative transition
probabilities summed for all lower levels under given level. Unfortunately we could not find
any data for comparison. In [23] the values of radiative transition probabilities are given
for some transitions but these data are not enocugh to obtain 3 (gA,) for comparison with
results given in Table II1.

In Table IV, we present transition rates A, (s™') and oscillator strengths f of LS-allowed
2s?2p 2P, - 2s2p L; and 2s2p® 4L, - 2p® 241/, transitions in O**. Theoretical results
for A, and f are obtained from the two codes, Cowan (columns 4 and 7) and RMBPT



(columns 5 and 8) are compared with the data from the compilation in recommended NIST
data (columns 6 and 9) [23]). Uncertainties in the recommended values given in [23] were
estimated to be less than 10% based on comparisons with experimental results from lifetime
and emission measurements. Our theoretical results are seen to agree between each other
and with the recommended data at the 10-30% level. Since the present transition data are
obtained using a single method, we hope that cur calculated data for other transitions will
also be reliable.

In Table V, we compare wavelengths and weighted radiative transition probabilities (gA,)
obtained by Cowan’s code with recommended NIST data [23] for 25°2p 2P; - 2s2pdp 2L,
25%2p 2P, - 25%3d 2Dy, 252p* 2L - 252pAd 2L, 252p% *P; - 252p5d * Py, and 2s2p3d 1)
- 2s2p4f *Gp transitions. We find good agreements for radiative transition probabilities
with largest values of gA.. It should be noted that NIST data for gA, are given in pure
LS approximation. The deviation from LS approximation for B-like ions was discussed
in detailed in Ref. [22]. It is not reasonable to use pure LS approximation especially for
transition with not very large values of gA,.

Wavelengths (X in A), weighted radiative rates (gA, in s~!), sum of weighted radiative
rates (- gA, in s7') between the 1s*2s’nl, 1s°2s2pnl, and 15%2p?nl (n=2-8, < n — 1)
states are presented in Table VIII and Table IX. As we mentioned above, autoionizing levels
are considered above three thresholds 15%2s° 1S, 1522s2p 3P, 152252p 'P. In fifth column
(heading A,) of Table VIII and Table [X are given aiutoionization rates, A, relative to the
first threshold, 152252 1.S. Next column in Tables VIII and IX shows aiutoionization rates as
sum of A, calculated relative to the thresholds (E(1s22s2 1S) = 624382 cm™!, E{15%252p 3 P)
= 706615 cm ™', E(15%2s2p ' P) = 776180 cm™'). The column with heading Eg in Tables VIII

and IX gives excitation energies Eg relative to the first threshold 15?2s? 1.9 in eV.

II1. DIELECTRONIC SATELLITE SPECTRA

The DR process to bound states of B-like oxygen happens as electron capture of Be-like
oxygen to doubly excited states of B-like oxygen, followed by radiative decay to the bound
states of B-like oxygen. That is,



0% (2s%) + & — O (2s2pnl; + 2p™nly) — O (2s%nl + 252p° + 2p° + 2s2p31 + hv

l
O (25%,252p 3P, 252p ' P) + e. (1)

As an initial state we consider the ground state of O'+, 252, The 2s2pn!; and 2p®nl; levels
are taken into account as doubly excited intermediate states.

During the DR process, DR satellite lines are emitted from doubly excited autoionization
states to bound states. Radiative transitions from 2s2pnl states to 2snl states give rise
to satellite lines of the 2snp — 2s? line of the Be-like oxygen. There also exist DR satellite
transitions from autcionizing states 2s2pnl to 2s2pn’l’ without changing quantum principal
number n. They appear at a longer wavelength region.

The effective emission rate coefficient of the dielectronic satellite line is

Ty \¥? Qalj, ) Es(i)
i 4y = —2 (1H N WdlL Y _Lbsit) 3.1
Cdl (5,1 =33x10 (ch) 7 exp ( KT, ) photons cm”s™", (2)

A0 AG,D
Qd(J, ?’) B L‘:tf, Aa(is L:J) + 2% Ar(ks i)1 (3)

where Iy is the ionization potential of hydrogen; j denotes a bound state; ¢ a doubly

excited state; 4o the initial state (which is 2s? ground state); and ij a possible final state for
autoionization such as 2s? 15 and 2s2p 3P, 2s2p ' P. The statistical weight of the initial state
ip is go; g(Z) the statistical weight for a doubly excited state; A,(z, %) the autoionization rate
from i to iy state; A.(4,1) the radiative transition probability from i to j state; and Eg(%)
is the excitation energy of the autoionizing state i relative to the first threshold, 2s* 'S. T,
is an electron temperature and a Maxwellian distribution is assumed for electron velocities.
This is an emission line intensity per electron per O** ion. For the most cases, A, > A,
and then Qg is roughly estimated as Qu(j,1) = g(1)A.(4,%).

We already mentioned that autoinization rates (A,(z,2s%)), sum of aotoionization rates
(¥ A (i ih)= Aa{i,258%)+ A,(i,252p 3P) + A.(i,2s2p 1P.)) and excitation energies (Eg)
for even- and odd-parity states are presented in columns 5, 6, and 7 of Tables VIII and
IX. Weighted radiative rates (A,(j,7)), sum of weighted radiative rates (L, A,(k,7)}, and
wavelengths () for odd-even and even-odd transitions are given in columns 8, 9, and 10

of Tables VIIT and IX, respectively. Last two columns of Tables VIII and IX list relative



factor intensities Q4(j, 4 and effective emission rate coefficients (CE'7/ (7, 1)) define by Eq. (2).
It should be noted that the number of transition listed in Tables VIII and IX is limited
by including transitions with largest values of Qq(7,¢). We include transitions with 10>
Qa(7,?) > 10% in units s~!. That gives us the 571 instead of 12882 even-odd parity transitions
(Table VIII) and the 652 instead of 15805 odd-even parity transitions {Table IX).

Fig. 1 shows examples of DR satellite line spectra for 7,=10 eV. In this figure, we in-
clude data for the 571 even-odd parity transitions and the 652 odd-even parity transitions
presented in Tables VIII and [X. Wavelengths (in A, column 10), effective emission rate co-
efficients (C&/(4,1) in units of 1075 cm®/s, column 12) and Gaussian profiles with spectral
resolution, R = A/AX = 500 are assumed to synthesize these spectra. Synthetic spectrum
of dielectronic satellite lines from O3 ion at T, = 10 eV is divided for four spectra by
increasing of wavelengths: A = 140 - 360 A (Fig. 1a), A = 600- 900 A (Fig. 1b}, A = 950 -
1250 A (Fig. 1c), and A = 2300- 2700 A (Fig. 1d). The strongest lines shown in Fig. la were
obtained by Rydberg transitions: 2s2p? - 2s2pnd with n = 4 -8 together with 2s2p? - 2p*3p
and 2p* - 2p*3d transitions. There are some strong lines (2p°® - 2s2pnp) created by strong
mixing (23722;) + 2p®) configurations. Numerous number of satellite lines are 25 — 252p
transitions (2s°nd — 2s2pnd, 2s’np — 2s2pnp, and 2s°nf — 2s2pn f) are responsible for the
spectrum shown in Fig. 1b. There are contributions of 2s2p3p — 2s2p5d, 2s2p3d — 2s2p5p,
and 2s2p3p — 2p®3d transitions to this part of spectrum O3t ion at T, = 10 eV. Detailed

discussion about distribution of satellite lines are given in Ref. [11] for B-like carbon.

1IV. DIELECTRONIC RECOMBINATION RATE COEFFICIENTS FOR EX-
CITED STATES

The DR rate coefficients for excited states are obtained by summation of the effective
emission rate coefficients Eq. (2) of DR processes through all possible intermediate doubly

excited states:
o In\3% 1 . Ey(3)
_ —24 _ s
g (do, 7) = 3.3 % 10 (—kT) = Ei Qa(j, 1) exp + ) (4)

For the DR process described by Eq. (1), we need to calculate ay(iy, 5) with 45 = 252 and
all possible excited states j of O with energies below the first threshold, 2s% 1S (624382
em™). Among 1s%2s%nl, 1s?2s2pnl, and 1s*2p®nl (n=2-8, | < n — 1) states, we found the

7



105 states of odd parity and the 94 states of even parity with energies less than 624382 cm™!.
Results of our calculations of ag(2s?, ) for j with odd-parity states are shown in Figs. 6-9
and for § with even-parity states are shown in Figs. 10-13. Following to results for B-like
carbon [11], we consider ay(2s?%, 5} as function of electron temperature T, from T,=0.1 eV
up to T.=0.1 eV=120 eV,

As can be seen from Figs. 6 - 13, the curves can be divided by three different groups. There
are sore curves without any maximum, as curves described ay(2s?, §) for j = 2p°(*P)3p 4D,
(Fig. 7), j = 2s2p(®P)3d *F;, 4D, (Fig. 8), 7 = 2s2p(®*P)4d *F,, 4D, (Fig. 9), j =
252p(*P)3p 2510, 2Py, 2Dy (Fig. 11), j = 2s2p(*P)dp 25,5, 2P;, 2Dy, 2p*3s (Fig. 12).
There are curves with two maximums (about 0.2 - 1 eV and 6 - 10 V), as curves described
aq(26%,7) for j = 2s*np 2P, 2s’nf 2F, (Fig. 6) and 2s’nd 2D, 2s’ng *G; (Fig. 10). The
most of curves are with one maximum around 1 eV. Tabulated data of a,(2s%, 7) for 28
points of electron teniperature 120eV>T, >0eV are presented by Table X (105 states of odd
parity) and Table XI (94 states of even parity).

In order to estimate contributions from autcionizing states with high n levels to the DR
rate coefficients for excited states (sum over 7 in Eq. (4)), we use empirical scaling laws
[11, 17]. Only one-electron 2s — np, 2p — ns, and 2p — nd dipole transitions are possible to
include by using those extrapolation. Additional contributions from high-n states we found
for the first low-lying states, 2522p, 2s2p®, and 2p3. For these states we need to consider
25%2p - 252pns, 252p - 252pns, 252p° - 232pnd, 25207 - 2pnp, 2p? - 2pPns, and 2p° - 2pins
transitions for n >8. '

To estimate Q4(j,1) in Eq.(2) for autoionization states ¢ with high principal quantum
number 7 for 2s2pnl and 2p?nl states and for 2s — np and 2p — nl dipole transitions we used

our calculated data for n =7 and 1/n? scaling law for A, and A,.

3
Aq (252p(**P)nl “LJ):(%) Aq (2s2p(PYTL 21L5) (5)

Ar (25°(18)2p Py — 252p("*P)nl L)

E(282('S)2p 2Py — 252p(Y3 P)nl 24Ly)

(6)

3
- (%) A, (25%('$)2p 2P, — 252p("*P)Tt 2“LJ)(

An asymptotic formula was proposed in paper [24] in order to obtain energies for

2s2p(3P)nl and 2s2p(* P)nl states as a function of nl as follows. We obtain for energies

E(2s2(18)2p 2Py — 282p(13P)7L 24Ly)

;



counted from the threshold:

E(232p(1'31;’)nl) - E(2s2p 1¥P) = L (Z 44 2.211)? -
2n? n
and for energy transitions between two states in Eq. (6)
E (252(13)2}3 2Py — 252p(** Pynl 2’4LJ) ()

1 1
_ 2,1 2 13 2,4 -1
= E(2s°("S)2p *P; — 252p("*P)TL 2L, ) - 8 (n2 - ) x 219474 cm™" .
Similar formula was used for excitation energies Es(z) in Eq. (4) when i=2s2p('*P)nl

1

1
Bs(2s2p(** Pni®* L) = Es(2s2p(*3P)71*Ly) — 8 (E - ﬁ) x2721eV.  (9)

Using these scaling formulas for A,(2s2p('3P)nl 24L; A.(2s?(1S)2p 2P, —
252p("*P)nl *L;), we calcnlated Q4(25*('8)2p *Py — 2s2p(*3P)nl 21L;) as function of
n and then using Eq. (9) for Eg, we calculate sums over n for a(2s?, 2s?2p *P;) as function
of n and T,.

Results of our calculations are illustrated by Fig. 2. We use for scaling our data calculated
for n=T to reproduce our data for n = 8 in order to check our scaling law. We found that
difference between calculated and scaling data is about 10 % except some cases ﬁhen mixing
of configuration is very imporﬁant. In Fig. 2, we demonstrate contribution of scaling data
fromn = 9up ton =10 (2), fromn =9 up to n = 100 (3), and from n = Qup ton =
30000 (4). As can be seen from Fig. 2, there are no difference between results calculated
up to n = 100 and n = 30000. The second conclusion derived from Fig. 2 is an importance
of high states for T, > 1 eV. For low electron temperature, low-lying states are important,
2p?3s and 2p*3d. Contribution of these states are shown in Fig. 2 by comparison curves
describing aq(2s?, 25%2p 2P)) for n = 4 - 8 (1) and for n = 3 - 30000 (5). Tabulated results
contributions of high-n states (from n = 9 up to n=30000) for cry(2s°, 2522p 2P;) are given
by two columns of Table VI.

Similar data are presented in Table VI for DR rate coefficients, a4(2s?,2s2p? 1P;),
oa(28%,252p* D), a4(2s?, 25257 251 12), and aq(25%,252p* 2Py). It was already mentioned
that for 2s2p? states, we need to consider 252p? - 252pns, 2s2p? - 2s2pnd, and 252p? - 2p?ns
transitions. The most important for ay(2s?, 252p® *P;) is the first one, 252p® - 252pns tran-
sition and the second one, 2s2p? - 252pnd transition for «y(2s?,252p? 2D;) (contribution of

252p? - 2s2pnd transitions is larger than contribution of 2s2p? - 252pns transitions by factor



5). In both cases, contribution of 252p? - 2p’np transitions is smaller than two other by
factor 10 - 50. Sum of these three contributions are given in Table VI for a4 of the eight
states 252p® configuration. We calculate also high-n contribution for DR rate coeflicients,
aq(25?,2p% 4Sys2), 2a(25%,2p° 2D;), and ay(2s°, 2p® 2 Py). For 2p® states, the 2p° - 2p*ns and
2p* - 2pénd transitions are important, but the high-n contribution from these transitions is
less than 1% from data given in Table X for 2p® states and they are do not be included in
Table VL

V. TOTAL DIELECTRONIC RECOMBINATION RATE COEFFICIENTS

The total DR rate coefficients are obtained by summation of the rate coefficients of DR

processes through all possible intermediate single and doubly excited states:

3/2 :
aulio) =33 x 10°% (22" P ST ew (—Ek—}’) , (10)
We already discuss contribution from doubly excited states with high n levels to the DR
rate coefficients for excited states (sum over i in Eq. (4)). For total DR rate coefficients we
need to consider also the contribution from single excited states with high n, 2s?n! states.
For these states, 2snl — 2s2pnl transitions are most important (see, Refs. [11, 14-17]).

To estimate @4(j,i) in Eq. (3) for j = 2s’nl and i = 2s2pnl for n >8, we used our
calculated data for. n =7 and 1/n3 scaling law for A, (Eq. (5)) and Es (Eq. (9)). The
values of A, for 25%n{ — 252pnl transitions are almost constant as function of n since this is
one-electron 2s —2p transition. We need to take into account the change of energy difference

following Eq. (7).

A, (25*(*S)nl 21y — 252p(** P)nl **L,) (11)

E(252(18)nl 2P; — 252p(*3PYnl L )\°
E (252 (1) 7L *; — 2s2p('3 P71 24L )

= A, (232(15)75 3, — 252p("3 P)TL 2ALJ) (

Using asymptotic formula given by Eq. (8) that gives us in first approximation:

E (25*('S)nl 21, — 252p("* P)nl 2 L,) = E (25°("S)TL 2, — 2s2p("*P)TL 24 L,)  (12)

10



and finally we obtain [11]
A(25("S)nl 21y — 2s2p("* Pl 2 Ly) = A (252(18) T 21, — 252p(PPYTL 2 L,) . (13)

To estimate Qu(7,7) in Eq.(3) for autoionization states ¢ with high principal quantum
number n for 2s%nl — 2s2pnl (with I =0 - 6) dipole transitions we used our calculated data
for n =7 and 1/n® scaling law for A,. We also consider 2s’nk — 2s2pnk transitions with
[=7. For this case, we start scaling from n==8. |

Using these scaling formulas for A,(2s2p(M*P)ni 2%L;), A.(28?(1S)nl 21; —
252p(*3P)nl 24Ly), we calculated @(252(*S)nl 2y — 2s2p(1*P)nl 24L;) and then using
Eq. (9) for Eg, we calculate C&(25%('S)nl 2, — 2s2p(*3P)nl 2*L;). Sums over LSJ and
intermediate momentums P for C§f(2s2(2S)nl 2l; — 252p(13 P)nl 24L;) give us data for
expression of C§(2s%nl — 252pnl) as function of nl and Ty. '

Results of our calculations for C&(2snl — 252pnl) are illustrated by Fig: 3 for 2s%ns —
252pns, 2s%np — 252pnp, 252ng — 252pnyg, and 25°nh — 2s2pnh transitions. Additionally, we
calculate also Cg.f f (25°nl — 2s2pnl) for 2s°nd — 2s2pnd, 2s°nf ~ 2s2pnf, 2s°ni ~ 2s2pni,
and 2s?nk — 2s2pnk transitions. We use for scaling our data calculated for n=7 and to
check our scaling law to reproduce our data for n = 8. Wé found that difference between
calculated and scaling data is about 10 % except some cases when mixing of configuration
is very important. In Fig. 3, we demonstrate contribution of scaling data from n = 9 up
to n = 10 (curve "2”), from n = 9 up to n = 100 (curve *3"), from n = Y up ton =
1000 (curve "4”), and from n = 9 up to 7 = 30000 (curve "5”). As can be seen from
Fig. 3, there are no difference between results calculated up to n = 1000 and n = 30000, It
should be noted that the convergency of 2snl — 2s2pnl transitions is more slowly than for
25?2p — 252pnyp transitions considered in previous section. We also present in Fig. 3 result
of summing calculated data of C§ (2s%nl — 2s2pnl) from nl = 5s, 4p, bg, 6h up to nl = 8s,
8p, 8g, 8h, respectively. As can be seen from Fig. 3, the curve ”1” describing those data is
above curves "2” - "5” describing scaling data only for low electron temperature T.. For
T, > 1eV, the curve "1” is between the curves "2” (n = 9-10) and the curve ”3” describing
centribution from scaling data from n = 9 up to n = 100. VVE; already mentioned previously
that the importance of the contributions of highly excited state for DR rate coeflicients was
underlined by Hahn [13} and confirmed by results in Refs. [11, 14-17).

Final result of our 2s?nl — 2s2pn! scaling is shown by Fig. 4. In this figure, we present
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$=30000 e/ f (962n] — 252pnl) as function of { and electron temperature T,. As can be seen

from Fig. 4, the value of S"=390 O/ (25%n] — 252pnl) is increased with increasing [ up to
[ = 5 and becomes smaller for ! = 6, 7 than for I = 2 and 4.

Sum of scaling data from n = 9 - 30000 and sum of calculated results from n = 2 -
8 (see Tables X and XI ) are illustrated by Fig. 5. It can be seen from this figure that
contribution of DR rates for excited states is responsible for total DR rate coefficient for
low electron temperature but contribution of high-n excited states becomes more important
with increasing T,.. The curve describing contribution of these states has maximum in region
of T, around 10 eV. Resulting curve for total DR. rate coefficient cy(2s%) has two maximums
in region of T, around 1 ev and 10 eV. Our results are compared in Fig. 5 with results
presented by Badnell in Ref. {6]. As can seen from this figure the value of ay(2s?)} from [6]
is almost represent only our scaling data.

Tabulated data (aff* = a8 + af + af) are given in Table VIL. Contributions of o3 and
of are sum from excited states with n=2-8 and n=9-30000, respectively. Contribution of o},
is from scaling of the 25?nl — 2s2pnl transitions from n=9 up to n = 30000. In Table VII,
the values of a2, af, oS, and o are presented as function of electron temperature T, from
0.1eVuptol2646eV.

VI. CONCLUSION

We calculatéd the state selective DR rate coefficients from the ground state of Be-like O

ion to the bound states of B-like O ion in this paper. The total DR rate coefficient is in
good agreement with previous work by Badnell in Ref. {6].
» Energy levels, wavelengths, weighted radiative transition probabilities, and a'utoioniza-
tion rates were calculated for B-like oxygen ion with two theoretical methods, and multi-
configurational Hartree-Fock method (Cowan’s code) and for limited number of states rel-
ativistic many-body perturbation theory (RMBPT). Calculated atomic data are used to
obtain the dielectronic satellite lines as well as the DR rate coefficients.

We take into account doubly excited states 2s2pnl and 2p?nl (n > 8,1 < 7) as intermediate
resonance states with n up to 30000 to calculate the DR rate coefficients.

Most of state selective DR rate coefficients show double peaks as a function of electron

temperature. The transitions through intermediate states 2s2pn! make a peak in the rate

12



coefficients at T ~ 2-10 eV.

Configuration mixing [2s’nl + 2p*nl] plays an important role for the DR rate coefficients
of 2s%nl levels with n < 8 at low temperature.

The state selective rate coeflicients can be used in a collisional-radiative model for investi-
gating population kinetics and plasma diagnostics for recombining plasma. We will calculate
spectral line intensities of B-like O ions by a collisional-radiative model with the DR rate
coefficients obtained in this paper to compare with measurements of laboratory plasmas in

elsewhere.
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Table I: Labeling of configurations for odd-parity and even-parity complexes

odd-parity states even-parity states
Conf. N  Conf Conf. N Conf.
2s%2p 27 2s2p6d 252p° 27  2s2p6p
2p° 28 2s2pBg 25735 28 2s2p6f
25%3p 29 2s2pTs 25%3d 29 252pbh
2s2p3s 30 2s2p7d 252p3p 30 2s2pTp
2s2p3d 31 2s2p7g 29?35 31 2s2p7f
2p?3p 32 2s2p7i 29°3d 32 2s2pTh
2s%dp 33 2s2p8d 25745 33 2s2p8p
2s%4f 34 2s2plyg 25%4d 34 2s2p8f
2¢?5p 35 2s2pRi 24255 35 2s2p7h
10 2s%5f 36 2p*4p 2s?54 36 2s2pTk

=N RN S N N s =
=
= N R R ] -

11 28%6p 37 2p%4Ff 11 26755 37 2pPds
12 2s%6f 38 2p%5p 12 2s%6s 38 2pidd
13 2s%6h 39 2p°5f 13 25%d 39 2p°5s
14 2s%27p 40 2p%6p 14 2¢%6g 40 2p?5d
15 2s27f 41 2p%6f 15 2s27s 41 2pPhg
16 2s27h 42 2p%6h 16 2527d 42 2p6s
17 2s%8p 43 2p%Tp 17 2:%7Tg 43 2p%6d
18 2s%8fF 44 2p%7F 18 27T 44 2p6yg
19 2s28h 45 2p’Th 19 2s°8s 45 2pPTs
20 258k 46 2p%8p 20 2s%8d 46 2p*7d
21 2s2pds 47 2p%8F 21 2s%8g 4T 2p®Tg
22 2s2pdd 48 2p28h - 22 25%8i 48 2p%Ti
23 2s2p5s 49 2p%8k 23 2s2pdp 49 2p°8s

24 2s2p5d 50 2s2p8s 24 2s2pdf 50 2p*8d
25 2s2pSg 2:2p5p 51 2p°8g
26 2s2p6s 2s2p5f 52 2p°8i

b2 b2
<y Qn
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Table II: Energies (10° cm™'} for excited states of B-like O. Comparison of theoretical results (Cowan and RMBPT
codes) with recommended NIST in Ref. 23.

Level E (10% cm™1) Level E (103 em™T)

Conf. L8J Cowan RMBPT NIST  Conf. L8J Cowan RMBPT  NIST
2s%2p  (0S) P2 0.000 0.000  0.000 2s2p3d (°P)ZF7;; 509.920 510.387 510.975
2522 (15) %P 0.382 0.389 0.386 2s2p3d  (*P) %Py, 511.955 516.772 514.222
252p°  (*P)*Py» 72656 72107 71440 2s2p3d (3P) ®Py;, 512086  516.639 514.371
2s2p°  (PP)*Py  72.785 72241 71.570 2s2p3s ('P) 2Py, 516.702  519.661 518.699
2s2p (3P} *Pyp 72999 72434 71756 2s2p3s  ('P) %Py, 516.712  519.6556 518.709
252p° (D) %Dy 126805 126110 126.936 2s2p3p (1P) 2D3s 546212 547.823 547.326
252p° (D) %Dy5;p 126807  126.098 126950 2s2p3p (1P) 2Dyyy 546235  547.848 547.355
2520 (1S) 28y, 160.025 164788 164.367 2s2p3p (P) 2P, 547.805  550.879 549.792
2520 (3P) 2Py, 175877  179.035 180481 2s2p3p (1P) 2Py, 547.871 550944 549.855
2s2p°  (*P) %Py, 176131  179.284 180.724 2s2p3p ('P) 3Si» 553493  551.303 554.464
2p° (45) 483/, 233450  231.813 231.533 2s2p3d Y2F;;, 571546 569.426 570.797

)

)

(
2p° (*D) 2Dy, 259.428  253.873 255.185 2s2p3d ('P) 2Dy  573.643 577430 575.819
2p% (*D) 2Dsp  259.433  253.849 255.155 2s2p3d (1P) ®Dgp  573.670  577.460 575.853
2p* (*P) %Py,  289.438  287.900 280.015 2p?3s  (PP) %P, 575.276  578.522 576.853
2p° (*P) 2P, 280454  287.012 289.023 2p%3s  (3P) %Py, 575417  578.667 576.997
25%3s  (15)3S12 356467  360.142 357.614 2p?3s  (PP) P, 575662  578.888 577.209
25%3p  ('8)2Py, 390075 392569 390.161 2s2p3d (‘P) 2Py, 580241 580.873 581.721
25%3p  (18)iP3, 390161  392.656 390.248 2s2p3d ('P) 2P, 580.258  580.899 581.743
25%3d  (15)%Dypy  419.025  422.705 419534 2p%3s  (PP) 2Py, 595187  588.486  504.340
2s%3d  (1S)%Dgp,  419.039  422.720 419551 2p°3s  (3P) ®Py;p 595403 588.751 594.538
2s2p3s  (3P)‘Py,  437.390 440951 438.849 2p%3p  (°P) 28y, 595.620 © 598.909 597.255
2s2p3s  (3P) “Py;, 437537  441.087 438984 2p*3s (D) 2Dy 603410  598.460  600.092
2s2p3s  (°P)*Psjp, 437784 441335 439.231 2p?3s  (!D) 2D, 603438  598.467 600.106
2s2p3s  (PP) 2Py, 451787 454345 452807 2p%3p  (3P) %Dy, 600.950  604.210 602.962
252p3s  (3P) %Py 452060  454.609 453.072 2p%3p (*P) %D, 601.088  604.350 603.077
252p3p (3P) 2Py, 466545 468.608 467.229 2p?3p (*P) %D, 601283  604.977 603.227
252p3p (*P) 2Py, 466638 468724 467.345 2p%3p (3P) %Py,  604.007  607.379  606.530
2s2p3p (3P) %Dy,  466.219 470283 468.337 2p%3p  (PP) Py 604179 607.452 606.578
2s2p3p (PP} %Dy 466331  470.363 468.415 2p%3p  (PP) P, 604.319  607.584 606.694
2s2p3p (*P} D5, 466.501 470502 468.551 2p%3p  (°P) 2Py, 614902 615.353 615.431
252p3p (PP} %D;jp  466.707  470.713 468.760 2p?3p  (P) %Py,  614.930 615229 615.460
252p3p  (PP) %S, 471.2d1 476,727 474476 2p%3p  (3P) “S;, 616930  618.889 616.888
2s2p3p  (PP) 4Py 479401  481.350 478.849 '2p%3p  ('D) *Fp»  627.652  624.165 . 624.876
2s2p3p  (PP) 4Py, 479493 481445 478943 2p%°3p (D) *Fp, 627.714  624.229 624.876
2s2p3p  (3P) *Py,  AT9.636  481.577 470.072 2p®3d  (3P)iF;;, 630.719  631.013  630.095
2s2p3p  (3P) 2Dy, 482678 483.979 482,666 2p23d  (P) ZFy, 630.882  631.274  630.095
2s2p3p  (5P) 2Dsyp  482.944 484233 482922 2p®3d  (PP) %Py, 631521  633.876 632.426
2s2p3p  (3P) 25y, 492338 492917 492891 2p*3d  (®P)%P);; 631577  634.114 632.597
252p3d  (*P) ‘Fyj; 494529  498.143 495.169 2p%3d  (PP)*P;;; 634.863  639.098 637.113
242p3d  (PP) ‘F5;p 494613 498221 495246 2p%3d  (PP) %Py, 634.947 639203 637.212
) )
) }

2:2p3d  (3P) ‘Frp 494734 498.337 495360 2p%3d  (PP) 4P,y 634.997  639.264 637.274
2s2p3d  (PP) ‘Fy;p  404.893 498495 495513 2p%3d  ('D)?Gy  649.306  646.564 643.642
2s2p3d  (3P) *Dysp 498267  502.391 499.767 2p*3d (D) %Gy, 649.316  646.581 643.642
2s2p3d  (3P) 'Dyp  498.203 502421 499.796 2p3d  (P) 2D, 646.629  642.796  646.859
2s2p3d  (3P) 'Dgyp  498.339 502469 499.843 2p23d  (PP) 2D, 646.650 642.838 646.859
252p3d  (3P)*Dy;p, 498411 502534  499.907 2p%3d (1D} ?Fy, 653673 647.711 651117
2s2p3d  (3P) 2Dy 500963  508.571 501.509 2p?3d  (!D) *F5, 653.712  647.766 651.098
2s2p3d  (°P) ?Ds;, 501018 503.629 501.564 2p*3d  ('D) *Ds;p  654.054  656.412 653.411
2s2p3d  (3P) *P;;2 501694  507.849 504.096 2p*3d (‘D) ?Dss, 654.148  656.364 653.328
2s2p3d  (PP) Py, 501795  507.964 504.209 2p?3d (‘D) *Py, 665.835 661557 659.998
252p3d  (3P) P,  501.859  50B.034 504.283 2p®3d (D) %Py, 665901  661.656 659.998
2s2p3d  (3P) %Fy;,  509.678  510.146 510.745 2p?3d  (1S) D5, 701.879  T03.774 706.333
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Table I1I: Energy {10% cm~') and sum of weighted radiative transition probabilities (3_(gA,) in s7') for excited states
of B-like O. Comparison of theoretical results (Cowan code} with recommended NIST data in Ref, 23.

Level E (10° cm™1) S(gA.) Level E (10° em™1) 3 (g4r)
Conf. LSJ Cowan NIST Cowan Conf. LSJ Cowan  NIST Cowan
25745 T5Y25,,,  486.625 485.822 3.232(09] 2s2pdd (P)'Ps, 593410 593.273 8.61910]
25%4p  (1§) 2Py,  501.586 499.995 3.225(09] 2s2pdd (PP)*Py,  593.526 593.406 5.736[10]

(
2s24p  (15) Py,  501.629 500038 6.471[09] 2s2p4d (*P) ‘P, 593.588 503473 2.858[10]
2s24d  (15) 2D3pp  511.899 510570 5.508[10] 2s2pdd (°P) D3y, 594.270 593.627 5.565(10)
2s%4d  {18) 2Dyje  511.905 510574 8.243(10] 2s2pdd (*P) *Dsj;  594.352 593.708  8.348[10)
25%4f (18) %Fy;, 514114 513.87 2.163[10] 2s2paf (3P)‘F3p 594275 593.949  1.383(10]
25%4f  (18) *Fy,  514.122 513.199 2.870(10] 2s2pdf (3P)F5,  594.287 593.962  2.169(10]
25?55 (18) 28,  540.979 539.368 1.249[10] 2s2pdf (OF)‘Fpn  594.312 503.993  2.889[10]
2s25p  (18) 2Py,  548.351 546.803 2.279[09] 2s2pdf (°P)“‘Fy;;  594.376 504.045 3.463[10]
2s%5p  (1S) 2Py, 548.368 546.819 4.552(09] 2s2paf (*P) 2Fre 594330 594.019 2.776(10]
2525d  (15) *Dg;p  553.524 552030 2.937[10] 2s2pdf (PP)°Frp  594.401 594074  3.704(10]
2525d (1) 2Ds;p 553527 552.032 4.393[10] 2s2pdd (3P} °Fp;; 597.120 596.295 1.112{11]
2s25f  ('8) *Fy;p  553.892 552495 1.598[10] 2s2p4d (*P)°Fy;;  597.320 596.475  1.415[11]
2525f  (18) *Fy,  553.893 552495 2.118[10] 2s2p4f (3P)%Gs;;  596.334  596.330  2.520[10]
25259 (15) 3G, 555.467 554.002 1.124[10] 2s2p4f (3P)*Gr;z  596.404 596.402 3.365[10]
25259 (!8) %Gz 555.467 554002 8.996[09] 2s2p4f (PP) Gy 596.520 596.510 4.221(10]

2s2pds  (3P) ‘P, 569416 568.901 1.132[10] 2¢2paf (°P)?Gyyz 596.668 596.655 5.095(10]
9s2pds  (3P) *Py;,  569.563 569.036  2.269[10] 2s2pdf (*P)*D;;,  596.214  596.331  2.947[10]
2s2pds  {*P) “Ps;;  569.815 569.283 3.419[10] 2s2pdf (°P)*Ds;;  596.307 596.444  2.245[10]
2s%6s  (15) %812 569.928 1.936[09) 2s2pdf (®P) %Dy, 596392 596.512 1.474[10]
2s%6p  ('S) %Py 571631 9.963[09] 2s2paf (3P) Dy, 596.442 596.566 7.359[09]
2s%p  (18) 2Py 571737 1.935(10] 2s2paf (3P)2G;;, 596.732 506.632 2.910[10]
2s2pds  (PP) 2P,  574.859 573.696 4.786[09] 2s2pdf (3P)3Gyp, 596952 506.848 3.620(10]
252pds  (P) 2Py,  575.056  573.901 1.020[10] 2s2pdf (®P)3Dg,, 596568 596.658 2.388[10]
25%6d (1S} %Dy 575.803 574.369 L.901[10] 2s2p4f (*P)“Dy;, 596.715 596.798  1.594[10]
26264 (*S) *Dyy>  575.896 574.369 2.803[10] 2s2pdd (*P) 2Py, 598136 597.720 5.649[10]
28°6f  (1S)*F,;, 578.744 574.808 4.519[10] 2s2pad (*P) %P,  598.283 597.869 2.824[10]
25%6f  (*S)?Fy,  G78.745 57T4.808 6.007(10] 2s2p5p (BP) %Py 628.590 2.164[10}
2s2pdp  (*P) ®Py;, 575757 575202 2.327[10] 2s2p5p (®P) %53,  629.877 628.539 4.949[09)
2s2pdp (*P) 2Py, 575951 575.375 4.610[10] 242pSp (*P)*Dy;y  631.849 630.648 2.012(10]
25269 (19) *Gyjy  576.993 575507 6.542[09] 2s2p5p (°P)*D5, 632067 630.879  2.897(10]
2s%6g  (1$) %G, 576.993 575.507 5.234[09] 2s2p5d (*P) Dy, 634.659 2.114[10]
2s%6h  (*S) Hyyyp 577.128 575.585 5.087[09] 2s2p5d (°P)“D;;,  634.819 634.182  8.352(10]
2s%6h  (!8) 2Hy,  577.128 575585 4.239[09] 2s2p5d (*P)“P;;,  635.097 634.523  4.407[10]
2s2pdp {°P) 2Dy, 585477 584541 2783[10] 2s2pbd (*P) ‘P 635176 634.622  2.747[10]
2s2pdp  (*P) 2D, 585.707 584.761 4.180[10] 2s2pbd (PP)“P; 635221 634.653 1.327(10]
2s2pdp  (°P) 281, 591298 590.069 8.913[09] 2s2p5d (*P)*F;,  637.042 636.058 4.321[10]
2s%7s  (15) %8512  585.346 1.249(09] 2s2p5d  (3P) *Fy;,  637.237 636.233 6.688{10]
2s%7d  ('S) ®Ds;p 589.333 1.427(10] 2s2p6d (3P} *Dq/,  657.342 656.591 4.718[10]
2s%79  ('S) %G/ 589.981 3.288(09] 2s2pdp (*P) 2Dy,  659.970 656.745 6.034{10]
2s%7g  (15) *Gge  589.981 4.110[09] 2s2pdp (*P) 2Dy,  659.998  636.787 9.157[10]
2527f  (1S) 2Fy;,  500.231 587.850 9.208{09] 2s2p6d (PP)%F;;; 658432 657.471  3.299(10]
25%7f  ('S)%Fy,  590.233 587.850 1.235]10] 2s2p6d (®F):Fy;  638.656 657.707 4.382(10]
2s27Th  (18) 2Hgjp  590.073 588.520 2.694[09] 2s2p4d ('P)°Dsp 668193 668.557 6.945(10]
2s27h  (18) 2Hyyy,  590.073 588.529 3.232[09] 2s2p4d ('P)*Ds, 668212 668.553 1.048(11]
2527 (18) 2l 590.090 588.546 2.278[09] 2s2p7d (PP)“D3,  670.618 1.399[10]
2527 ('S) %Iae  590.000 588546 2.658(09) 2s2p7d (*P)“‘Dy,  670.626 7.699[09]
2s2pad  (°P)*Dy;, 592285 591.809 5.008[10] 2s2p7d (*P) Dy,  670.822 669.705 2.825[10]
2s2pad  (3P) 4Dy, 592.308 591.899 9.938[10] 2p%4p  (PP) Dy, 712882 713.033  1.027[L0]
252p4d  (3P) 'Ds; 592354 591.962 1477[11] 2p%4p  (PP)*Dap 712956 713.033  2.056(10)
2s2pdd  (3P)4D;py 592444 592048 1.983(11] 2p%dp  (PP)“Dsp;  713.086  713.033  3.089(10)
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Table IV: Wavelengths (A in A), transition probabilities (A in 571}, and oscillator strengths (f) in O3*. Comparison
of theoretical results (Cowan (a) and RMBPT (b) codes) with recommended NIST (c) data in Ref. 23.

Low level Upper level AP A8 AP A° I I fe
25°2p(PPys2)  252p°(2S1,2) 60684  1.21[0] 1.14[9] 1.21[9] 7.12{-2] 6.28[-2] 6.70[-2]
2522p(2 Pype)  252p%(2S);5) 608.28  225[9) 2.169] 2.40[9] 6.62-2] 599[-2] 6.69-2]
25%2p(*Pyjp)  252p°(%Py2) 558.55  4.79[9] 3.97(9] 4.86{9] 2.32{1] 1.86[1] 2.24[1
25°2p(2Pyj3)  252p°(PPy) 557.78  1.21[9] 1.00{9] 1.229} 1a7[1] 9.35[-2] 1.12[-
2522p(*Pype)  252p°(PPyj2)  559.77  249(9] 2039] 2.41[9} 6.05[-2) 4.78[-2] 5.58[-2)
2522p(3Pyjg)  252p*(*Pypp)  558.99  6.08[9) 5.01[9] 6.06[9) 295[-1] 2.35[-1] 2.79[-1]
2522p(3Pyj2)  252p(2Dyj) 79296  6.86[8] 5.668] 5.95[8) 1.28[1] 1.07[1 1.11[-1]
25°2p(*Pyyy)  252p°((Dap2) 79541  1.318] 1.10(8} 1.18[8] 1.24[-2] 1.04[-2] 1.10[-2)
2522p(*Pyjq)  252p°(*Dsy2) 79549 8.11[8] 6.70[8) 7.08[8] 1.14[-1] 9.53[-2] 9.94[-2|
252p2(*Piz) - 2p°(*S3p2) 626.15  1.15[9] 9.97[8) 1.07[8] 1.33[-1] 1.a7[}-1] 1.25[-1]
25202 (* P33} 20%(%53,2) 626.68  2.28[9] 1.99[0) 2.13[9] 1.33[-1] L.17[-1] 1.25[}-1]
25202 (*Ps ) 20%(%83s2) 627.44  3.41[9] 2.97(9] 3.19(9] 1.33[-1] 1.17[-1] t.25[-1]
2s2p°(*Das2) 20°(*Dyye) 78270 1.56[9) 1.34[9) 1.31(9) 1.33[-1] 1.23[-1] 1.19[-1]
252p%(2D32)  20°(*Dsp2) 78285 1.20[8) 1.02(8] 9.70(7] 1.57(-2] 1.40[-2] 1.33[-2]
252p°(®Ds;2)  29°(*Daye) 78262 1.85(8] 1.54(8] 1.46[8] 1.02[-2] 9.44[-3] 8.85[-3]
252p*(*Ds2)  20°(*Dsy) 78277 1.63[9] 1.40(9] 1.36[9] 1.39[-1] 1.28[-1] 1.24[-1]
252p?(*Dyse)  2p°(*Pij2) 618.09  3.05[9] 2.63[9] 2.89[9] 8.64[-2) 7.55[-2] 8.25[-2]
252p%(3Dyp2)  2p°(*Pyyq 618.04  3.13(8] 2.68(8] =2.89[8] 1.77[-2] 1.53[-2] 1.65[-2]
25207 (P Dyp0)  203(* Py 618.00  2.71[9] 2.35[9] 2.60[9] 1.03[-1] 9.91[-2] 8.99(-2]
25202 (2812)  20°(Pyp0) 812.27  4.78(8] 4.09[8] 4.05(8] 4.29[-2] 4.05[-2] 3.91}-2]
2s2p7(*S12)  20°(*Pape 812.19  5.13(8] 4.29(8] 4.05(8) 9.20(-2] 8.50[-2] 7.82[-2]
252p%(3Pys0)  2p°(PPyya) 918,57  1.11{9] 8.88(8] 8.83[8] 1.26[-1] 1.12[-1] 1.12}-1}
252p2(2Pys0)  20°(% Py 918.47  2.55[8] 2.11[8] 2.21[8] 5.84[-2] 5.34[-2] 5.62[-2]
2s2p2(2P3pn)  20%(%Pyp 920.67  5.34[8] 4.34[8] 4.39[8] 3.12[-2] 2.76{-2] 2.80[-2
25207 (*P3p0)  20°(%Pyja) 920.57  1.36[9] 1.10(9] 1.10[9] 1.59(-1] 1.40{-1] 1.40[-1)
252°(*P1y2)  20°(*Daja) 1336.21 3.43[8] 2.27(8] 2.7(8] 1471 1.21{-1 1.17[-1]
252p°(2Paja)  20°(*Dypa 1340.67 6.50[7] 4.36[7) 4.29[7] 1.40[-2] 1.18-2 1.16[-2]
252p2(2P3s0)  2p°(*Dspa 1341.09 4.03[8] 2.67[8] 2.57[8] L.31[-1] 1.08[-1] 1.04}-1]
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Table V: Wavelengths {A} and weighted radiative transition probabilities ( (gA,) in s7!) for excited states of B-like
0. Comparison of theoretical results (Cowan code) with recommended NIST data in Ref. 23.

Low level Upper level AR gA (s71)
Conf. LSJ Conf. LSJ Cowan NIST  Cowan  NIST
2s72p  (1S) %Py, 282pdp (PP) 28y,  169.12 169472 2.20[09] 1.36[09]
2s22p  (18) %P5, 2s2pdp  (P) 25y, 16923 169.583  4.27[09]  2.72{09]

25°2p  (18) 2Py 2s2pdp (*P) 2Dy, 17080 171074  1.49(10] 1.64[10)
2s%2p  (18) %Py, 2s2pdp (3P)%D;; 17084 171123 2.70{10} 2.95[10]
25%2p  (18) 2Py, 2s2pdp (PP} 2Dy, 17091 171187 3.14{09] 3.28[09)

25%2p (18} 2Py, 2s2pdp (PP) PPy, 17362 173800 1.71[09] 3.05[09]
2s%2p  (18) %Py, 2s2pdp  (3P)%Py, 17368 173.852 5.10(09] 6.10{09]
25%2p  (18) %P3, 2s2pdp  (PP) %Py, 17374 173.916  1.34[10] 1.52(10]
26%2p (*S) %Py, 2s2pdp  (PP) %Py, 173.80  173.969  2.46(09] 3.04(09]

2s%2p  (1S) %Py, 2%3d (*S) 2Dy, 23865 238360 1.21[11] 1.18{11]
25°2p  (S) %Py 25°3d  ('5) Dy, 23886 238570 217(11] 21213
2s22p  (}S) %Py 2s%3d (18} Dy, 238.87 238579 2.41[10] 2.36[10]

2s%2p (1D 2D5/2 2s23d  (1S) 2Py, 379.73  379.778  2.68[09] 1.76[09]
2522p D3/2 2s%3d  (*S) 2Py, 37973 379.798  2.97/08] 1.96[08]
2s22p iDyjp 25%3d  ('S) 2Py, 379.85  379.923  1.49[09] 1.00[09]
2522p 2Pia  2s2p° 'D) 2Dy, 78859  TRT.TI0 2.75[09]  2.38[09)
2522p Py 2s2p? 'D) 2Dy 79098  790.112  5.27[08] 4.72[08]
2522p 2Pasp  282p7 2Ds;p 79097 790.199  4.87[09] 4.25[09)

—_ = -

AR DD
o2 S22

D)
25202 (3P)*P,, 2s2p5d (P) %Py,  177.76  177.553 6.04[08] 1.78[09]
25200 (°P)4Piy 25254 (°P) 4By, 17707 177562 3709 8.88[09)
252p> (PP %Py, 2s2p5d {°P) %Py,  177.80 177.594 1.03[10] 8.88[09]
2520 (PP %Py 2s2p5d  (°P) *Py,  177.81 177.604 8.17(09] 2.84[09]

SP)4P5;; 17784 177635 1.41{08] 9.60[09]
SPy4Py,  177.88 177.662 1.13{10} 9.60{09]
SPY4P;;;  177.90 177693  3.40[10) 2.24[10]
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252p3d  (PP) 4F7;y  2s2pdf
292p3d  (3P)Fy;;  282pdf
2s2p3d  (3P)*Fy;  2s2paf
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2Dy 203.23 204988 7.81[09] 6.84[09]
2Dy 203.22 204990 7.05[10] 6.18[10)

1G5, 08227 988.523 1.99(10] 2.11{10]
3P) G 983.09 980277  3.11[09] 3.39(09)
3P) 4Gy, 98241 988573 2.70[10] 2.82[10]
SP)4Gsy,  984.26  990.389 2.83(08] 1.22[08]
SPy4Gy  983.57 989.684 4.60[09] 4.44[09]
3P) 4Gy, 98246 988.627 3.70[10] 3.76[10]

P) 4Gz 98512 991187 1.36[08] 9.92[07]
3P) 4Ggp  984.00 990.127 3.75[09] 3.38[09}
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Table VI: High-n contribution for DR rate coefficients (o in cm3/s) for excited levels of B-like oxygen.

T, 2s72p (15) 2s2p* (°P)
eV 2Pl/z 2P3/2 4Pl/z 4P?./2 4P5/2
0.2856  5.00[-23] 1.00{-22] 9.00{-24]  4.00[-23] 9.00[-23]
0.3713 1.40[-20} 2.70{-20] 2.10[-21} 1.30[-20] 2.90[-20]
0.4827 1.07[-18} 2.00{-18] 1.28[-19 1.02[-18] 2.30[-18]
0.6275  2.76[-17] 5.20[-17] 2.92[-18) 2.77[-17)  6.40[-17)
0.8157  3.21f-16] 6.14[-16] 3.13[-17] 3.36[-16]  7.96[-16]
1.0604 2.01[-15] 3.88[-15] 1.83[-186] 2.17[-15]  5.22[-15]
1.3786 7.73]-15] 1.50[-14] 6.73[-16] 8.57-15] 2.09(-14]
1.7922 2.03[-14] 3.96[-14] 1.71[-15] 2.29[-14] 5.62(-14]
23208 3.94[-14] 7.73[-14] 3.23[-15] 4.52[-14] 1.11[-13]
3.0287 6.05[-14] 1.19[-13] 4.85[-15] 7.00(-14] 1.74[-13]
3.9374  7.75[-14] 1.53[-13] 6.08[-15] 9.01[-14] 2.24{-13]
5.1186  8.61[-14] L.71[-13] 6.63[-15] 1.00{-13] 2.50{-13]
6.6542  8.57[-14] 1.70[-13] 6.49[-15] 9.93[-14] 2.48{-13]
8.6504  7.83[-14] 1.56[-13] 5.84[-15] 9.02(-14] 2.26{-13]
11.2455  6.69[-14] 1.33[-13] 4.91[-15] 7.65[-14] 1.92{-13]
14.6192 5.43[-14] 1.08[-13] 3.93[-15] 6.16(-14] 1.55[-13]
19.0049  4.22[-14] 8.42[-14]. 3.02[-15] 4.77[-14] 1.20[-13]
24.7064  3.18[-14] 6.34[-14] 2.26[-15] 3.57(-14] 8.97[-14]
321184 2.34[-14] 4.67(-14] 1.65[-15] . 2.61[-14] 6.56[-14]
41.7539 1.69[-14] 3.37[-14) 1.18[-15) 1.88[-14] 4.72[-14]
54.2800 1.20[-14] 2.39[-14)  8.34[-16] 1.33(-14] 3.34[-14]
70.5640 8.42[-15] 1.68[-14] 5.83[-16] 9.20[-15] 2.34[-14]
91.7332 5.86[-15] 1.17[-14] 4.04[-18] 6.45-15] 1.62[-14]
119.2532  4.05[-15] 8.07[-15] 2.78[-16)  4.45[-15] 1.12[-14]
T. 2s2p” (OD) 252p7 (1) 2s2p° O P)
eV 2D3/2 2Ds/z 251/2 21"1/2 2P:*./z
0.2856  7.00[-23] 1.20[-22] 5.00[-23] 3.00[-23] 8.00[-23]
0.3713  2.30[-20] 3.80[-20] 1.60[-20)  8.60[-21] 2.40(-20]
0.4827  1.80[-18] 3.20[-18] 1.21[-18} 5.80[-19] 1.90[-18
0.6275  5.30[-17) 9.30[-17] 3.33[-17] 1.60[-17] 5.50[-17]
0.8157  6.67[-16] 1.19[-15] 4.10[-16] 1.98[-16] 6.89[-16]
1.0604  4.46[-15] 8.03[-15] 2.69[-15] 1.30[-18] 4.58[-15]
1.3786  1.80[-14] 3.28[-14] 1.08[-14] 5.16[-15] 1.84[-14]
1.7922  4.92[-14] 9:00[-14] 2.93[-14] 1.39[-14] 5.01[-14]
2.3298  9.86]-14] 1.81]-13] 5.85[-14] 2.77-14]  1.00[-13]
3.0287  1.56[-13] 2.87[-13] 9.20[-14] 4.36-14] 1.57[-13]
3.9374  2.03/-13} 3.75[-13] 1.20[-13] 5.69/-14] 2.05(-13]
51186  2.30[-13] 4.25]-13] 1.37[-13] 6.45(-14] 2.31[-13]
6.6542  2.33[-13) 4.29]-13] 1.39[-13] 6.551-14]  2.33[-13]
8.6504 2.16[-13] 3.97[}13] 1.29[-13] 6.111-14] 2.15[-13]
11.2455  1.87[-13] 3.43[-13] 1.12[-13] 5.31]-14] 1.86[-13]
14.6192 153[-13] 2.80[-13] 9.19(-14]  4.38[-14] 1.52(-13]
19.0049 1.20[-13] 2.20[-13] 7.23[-14] 3.45|-14] 1.19(-13]
24.7064 9.12[-14] 1.66[-13] 5.51[-14] 2.63[-14] 9.00[-14]
32,1184 6.75[-14] 1.23[-13] 4.08[-14] 1.95[-14] 6.64[-14]
41.7530  4.88[-14] 8.89[-14] 2.96[-14] 1.42[-14] 4.80[-14]
54.2800  3.48[-14] 6.33[-14] 2.11[-14] 1.02[-14] 3.42[-14]
70.5640 2.45[-14] 4.45[-14] 1.49[-14] 7.16[-15]  2.41[-14]
91.7332  1.71[-14] 3.10[-14] 1.04[-14] 5.00[-15] 1.68[-14]
119.2532 1.18[-14] 2.15-14] 7.20[-15] 3.46[-15] 1.16[-14]
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Table VII: Total DR rate coefficients (@'t in cm®/s): alft=a3+al+a§ as function of electron temperature {T. in eV)
for B-like oxygen. Contributions of af and af are sum from excited states with n=2-8 and n=_08-30000, respectively.
Contribution of aﬂ is from scaling of the 28°n! ~ 252pn! transitions fram n=9 up to n = 30000.

T, o af) of et
0.1000  3.06[-11) 1.00[-83] 0.00[00] 3.06[-11]
0.1300  3.63-11] 8.00[-67} 0.00[00] 3.63[-11]
0.1650  4.16[-11] 6.90[-54] 0.00[00] 4.16[-11]
0.2197  4.61[-11] 3.00(-28] 1.00[-24] 4.61[-11]
0.2866  4.98[-11] 1.10[-2d] 7.00[-22] 4.98[-11]
0.3713  5.28[-11] 3.52[-22] 1.90[-19] 5.28{11]
04827  5.48[-11] 3.10[-20] 1.52[-17] 5.48[-11]
0.6275  5.53[-11] 1.10[-18] 4.25[-16] 5.53[-11)
0.8157  5.44[-11] 1.88[-17] 5.25[-15] 5.44[-11]
1.0604  5.24[-11] 2.34[-16] 3.45[-14] 5.25[-11]
1.3786  4.97[-11 3.87[-15] 1.38(-13] 4.98[-1]]
1.7922  4.63[-11 5.28[-14] 3.73}-13] 4.67}-11]
2.3298  4.23[-11] 4.05[-13] 7.42[13] 4.34[1]]
3.0287  3.75[-11) 1.82[-12] 1.16[-12] 4.05[-11]
39374 3.24[11]) 5.20[-12] 1.51[-12] 3.92[11]
51186  2.73-11] 1.10[-11] 1.70[-12] 4.00[-11]
6.6542  2.23[11] 1.78[-11] 1.71[-12] 4.18[-11]
8.6504  1.78[11] 2.34(-11] 1.57[-12] 4.27[-11]
11.2455  1.38[-11] 2.64[-11] 1.35[-12] 4.16[-11]
146192  1.04[-11] 2.65{-11] 1.10(-12] 3.80[-11]
19.0048  7.75[-12] 2.43[-11] 8.62[-13] 3.29[-11]
24.7064  5.65[-12] 2.07[-11] 6.52[-13] 2.70[-11]

- 321184 4.05[-12] 1.67[-11] 4.81[-13] 2.12[-11]
41.7539  2.87[-12] 1.30[-11] 3.47[-13] 1.62-11]
54.2800  2.01[-12] 9.73[-12] 2.47[-13] 1.20[-11)
70.5640  1.40[-12] 7.12[-12] 1.74[-13] 8.70[-12]
91.7332  9.65[-13] 5.12[-12] 1.21[-13] 6.21[-12]
119.2532  6.63[-13] 3.63[-12] 8.36(-14] 4.37[-12]
155.0201  4.54[-13] 2.54[-12] 5.75(-14] 3.05[-12]
201.5378  3.10[-13] 1.76[-13] - 3.94[-14] 2.11[-12]
2619991  2.11[-13] 1.22[-12] 2.68{-14] 1.45[-12]
340.5989  1.43[-13] 8.35[-13] 1.83[-14] 9.96[-13]
4427785  9.69[-14] 5.71[-13] 1.24[-14] 6.80[-13]
575.6121  6.57[-14} 3.89[-13] 8.41[-15] 4.63[-13]
748.2956  4.44[-14] 2.64[-13] &.70[-15] 3.15[-13]
972.7843  3.00(-14] 1.79[-13] 3.86[-15] 2.13[-13]
1264.6195 2.03[-14] 1.22[-13] 2.61[-15] 1.45[-13]
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Table VIII: Autoinization rates (A, in 571} and excitation energies (Eg in eV) for even-parity states. Wavelengths
(A in A), weighted radiative rates (gA, in s™!), factor intensities ( Qq in s!) and effective emission rate coefficients

(CH in cm¥/s) for transitions between odd- and even-parity states of B-like oxygen.

Low level Upper level Ao LA, Eg YgA, g, A Qq cF
Conf. LS8J Coni. LSJ 57! 57! eV 5! 57! A 5! em®fs
2572p ('S)? Py, 2s2p8p (TP} Sy, 80513 1.28[14] 16.087 2.17[10] 255[09] 132.60 1.60[09] 1.68[-15]
25%2p (18)2Pyy 2s2p8p ('P) 28y, 8.05{13] 1.28[14] 16.087 2.17{10] 5.12[09] 132.67 3.22{09] 3.37[-15]
25%2p (18) 2Py 2s2p8p ('P)%D3sp  4.11{12] 1.31[13] 16.040 1.68{10] 1.29[09] 132.67 4.06[08] 4.27[-16}
2s%2p ('S) 2Py, 2s2p8p ('P) D5y 411012] 1.30[13] 16.040 -2.52{10] 2.33[09] 132.74 7.40[08] 7.78[-16)
25%2p (!8) %Py, 2s2pTp  ('P)3Sy;  8.21[13] 1.14[14] 14.867 1.15{10] 1.53{09] 134.31 1.10{09] 1.30[-15]
25%2p (18)2Py» 2s2p7p ('P) %Dz 4.46(12) 159[13] 14.869 1.43{10] 8.00[08] 134.35 2.26(08] 2.67-16]
25%2p (!18)2Pyn 2s2p7p ('P)2Sy;  8.21[13] 1.14[14] 14.867 1.15(10] 3.07[09] 134.38 2.21[09] 2.60[-15]
2s%2p ('8) 2Py, 2s2p7p ('P) D5y, 4.48(12] 1.60[13] 14.869 2.14{10] 1.50[09] 134.42 4.20[08] 4.97[-18]
25*2p ('8) 2Py 2s2p6p ('P} %8y, 1.35(14] 2.00[14] 13152 1.18(}0] 145[09] 136.90 9.81[08] 1.38[-15]
252p (1S)°Pyp 2s2p6p ('P) 25y, 1.35(14] 2.00[14] 13.152 1.18(10] 2.81[09] 136.97 1.90[09) 2.66[-15]
2s*2p ('8)2Py» 2s2pbp (*P}2S;, 2.11[14] 2.11[14] 10.210 1.19{10] 1.33(09] 141.50 1.32(09] 2.50[-15]
25*2p ('5) 2Py 2s2pdp  ('P) %S,  2.11[14] 2.11[14] 10.210 L.19(10] 2.69(09] 141.57 2.69[09] 5.07[-15]
2s%2p (1S) 2Py, 2s2p5p (1P) 2Dy,  2.04[12] 2.04[12] 10.077 1.96[10] 1.04[09] 141.71 1.03[09] 1.97[-15]
2s%2p  (1S) %Py 2s2p5p  (1P) %D, 2.0612] 2.06[12) 10.077 2.93[10] 1.92[09] 141.79 1.91[09] 3.66[-15)
2s%2p (1S} %Py 2s2p5p  (PP) 2Dj,  2.04[12] 2.04[12] 10077 1.96{10] 2.20(08] 141.79 2.19(08] 4.19]-16]
2s%2p  (18)2Py, 2p%3d  (18)2Dssy  8.55[11] 8.55(11] 9.610 6.72(10] 8.89[08] 142.47 8.72(08] 1.75-13]
2s%2p  (18) %P3, 29°3d ('S)?Dsyp  8.59[11] 8.59[11] 9.608 1.00(11) 1.62(09] 142.55 1.58[09] 3.17}-15]
25%2p (18} %P3, 20°3d ('S)?Dsy,  8.55[11] 85511  9.610  6.72[10] 1.81{08] 142.55 1.77[08] 3.54[-16]
2s%2p ('S) 2Py, 2s2p8f (PP) %Dy 2.84[11 2.84[11] 6.919 5.78[09] 9.45[08] 147.02 9.40[08] 2.46[-15]
2s%2p  ('S) 2Pyn  2s2p8f (3P) %Dy, 2.84[11) 2.84[11] 6.919 5.78[09] 1.93[08] 147.10 1.92[08] 5.04[-16]
2522p  (’S) %Py, 2s2p8f (3P) % Dg L70[11) 1.70(11] 6.912 8.19[09] 1.07[09] 147.11 1.07(09] 2.79[-15)
2s%2p  (1S) 2Py, 2s2p8f (*P) 1D, 1.85[10] 1.85[10] 6.903 4.20(09] 1.21[08] 147.13 1.16[08] 3.05[-16]
2s%2p  (18) 2Py, 252p8f (3P) %Fy,  9.54[10] 9.54[10] 6.871  7.51[09] 6.58{08] 147.19 6.49(08] 1.71[-15]
2s%2p  (1S) 2Pyn 2s2p8p  (PP) %Dy 6.01[11] 6.01[11] 6.741 4.88{09] 8.83[08] 147.33 8.81{08] 2.35[-15]
2s%2p  ('S) *Pyn  2s2p8p  (*P)%Dgp  6.40[11] 6.40[11] 6.769  6.52(09] 2.46(09] 147.36 2.46(09] 6.54[-15]
2s%2p ('S) %Py, 2s2p8p  (3P) %D, 6.01]11] 6.01[11] 6.741  4.88(09] 9.90[08] 147.41 0.88[08] 2.63[-15]
25%2p (*8) %Py 2s2p8p (*P) Py, 1.28(10] 1.28[10] 6.690 5.99[09] 7.55[08] 147.42 6.75(08] 1.81[-15]
25%2p (1S) 2Py, 282p8p (PP) 1Py,  9.54[10] 9.54[10] 6.665 4.96[09] 1.20[09] 147.46 1.16[09] 3.13(-15)
26%2p  (18) %Py, 252p8p (3P) Py, 1.28(10) 1.28[10) 6.666 5.99[09] 5.42[08] 147.46 4.85[08] 1.30[-15]
2s%2p  (18) %P3, 252p8p (3P) Py, 1.28[100 1.28]10] 6.690 5.99[09] 1.42[09] 147.50 1.27109] 3.42[-15]
2s%2p ('S) 2Py, 2s2p8p (3P) %Dy 254[10] 2.54{10) 6.639 1.40[09] 2.15[08] 147.51 2.10[08] 5.65[-16]
25°2p ('S) %Py, 2s2p8p (*P) 2Py,  1.28[10) 1.28[10] 6.666 5.99/09] 1.42(09] 147.54 1.27(09) 3.40[-15|
2s%2p (1S) %Py 2s2p8p (*P) %Py,  9.54[10] 9.54[10] 6.665 4.96{09] 6.04[08] 147.54 5.88[08] 1.58-15]
25°2p ('S) 2Py, 2s2p8p (*P) Dy, 2.54[10] 2.54[10] 6.630 1.40[09] 1.10[08] 147.59 1.07[08] 2.88[-16)
25%2p (18) %Py, 2s2p7f (*P) Dy, 344[11] 3.44[11] 5.888 5.8009) 2.53[08] 148.84 2.52[08] 7.32[-16]
25%2p (1S) 2Py, 282p7f (*P)2Ds, 265[11] 265[11] 5.875 1.04[10] 3.78[08] 148.95 3.76[08] 1.09]-15]
2422 (15)2Py, 2p"3d ('D)2S;,, 1.03[14] 1.03[14] 5.805 9.73[09] 3.60[08] 149.07 3.60[08] 1.05-13)
2s%2p ('8)2P» 2s2pTp  (PP) %Sy, 3.80[12] 3.80[12] 5751 L.70[10] 2.24[08] 149.08 2.24[08] 6.59]-16]
25%2p  ('8) 2Py, 2s2pTp  (PP) 28,  3.80012] 3.80[12] 5751 L.70{10] 9.02[08] 149.17 9.00[08] 2.65{-15]
25°2p (18) %Py, 2s2pTp (3P} Dy, B.67(11) 867[11] 5.630 1.23[10] 4.76[09] 149.30 4.74[09] 1.41[-14]
25%2p (18) 2Py, 2s2pTp  (*P) 2D, B.74[11] 8.74[11] 5650 1.81[10] 1.08[10] 149.33 1.08[10] 3.21[-14]
2522 (18) %Py 282pTp  (SP) 2Dy,  8.67]11] 8.67[11] 5630 1.23[10] 2.69[09] 149.39 26809 7.98[-15]
2s%2p (18) 2Py 2s2pTp (3P} *Py,  260[10] 2.60[10] 5552  1.36(10] 2.63[09] 149.44 2.32(09] 6.98[-15]
2s%2p (18) 2Py 2s2pTp (3P} %Py, 5.62(10) 5.62[10] 5.530 8.55(09] 4.01(09] 149.48 3.73[09] 1.12[-14]
2s%2p ('S)%Pn 2s2pTp  (3P) %Sy, 4.98(09] 4.98[09) 5.525 5.31[09] 7.62(08] 149.49 6.02[08] 1.81[-15]
2s%2p  ('8) %Py, 2s2pTp  (PP) %Py, 2.60[10) 2.60[10] 5.552 1.36[10] 6.35[09] 149.53 5.61{09] 1.69[-14]
2s%2p  ('S) 2Py 2s2pTp  (PP) %Dy 4.69(09) 4.60(09] 5485 8.79{08] 1.99{08] 149.56 1.82(08] 5.51[-16]

C2s%2p (18 2Py, 2s2pTp  (PP) %S5, 4.98[09] 4.98(09] 5525 5.31[09] 2.16(09) 149.57 1.71[09] 5.14[-15]
2s%2p (1S} 2Py, 2s2pTp  (PP) %Py, 5.62(10] 5.62(10] 5.530 8.55(09] 1.73[00] 149.57 1.61[(09] 4.84[-15]
2s%2p ('8} %P3 252p7p  (PP) ‘Dsyp 3.04[09] 3.04[09] 5494 1.11[09) 1.18[08] 149.63 1.08[08] 3.25[-16]
2s%2p ('8} 2P, 282pdp  ('P) %Ds;z 3.20[11] 3.20[11] 4412 6.03[10] 2.91[08] 151.52 2.78[08] 9.36[-16]
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Low level Upper level A, TA, Es TeA, gA, X Qu cH
Conf. LSJ Conf. LSJ s~! g1 eV s~! 57! A s~! em?/s
2s22p (15) 2Py, 2s2pdp ('P)iD;.,, 3.58[11] 3.58[11] 4416 9.16[10] 4.87[08] 151.60 4.67[08] 1.57[-13]
2s22p ('8)%P,,  2s2pap  (PP) %S, 1.54[14] 1.54[14] 4325  931{09] 2.83[08] 151.68 2.83[08] 9.60[-16]
2s%2p (18) %Py, 2s2p6f (PP)iD5p  6.82(11] 6.82(11] 4.328 1.43[10] 2.88[08] 151.68 2.87[08] 9.73[-16]
25%2p (18) 2Py, 2s2pdp  (1P) %S, 1.54[14] 1.54{14] 4325 9.31[09] 3.33[08] 15177 3.33[08] 1.13[-15]
2s22p  (18) 2Py, 2s2p6f (3P) %Dy 3.02011] 3.02{11] 4.328 3.70[10] 2.78[08] 15L.77 2.72[08] 9.25[-16]
2s%2p  (18) %P3y 2s2p6f (3P) %Dy, 3.02(11] 3.0211) 4291  3.70[10] 2.00[08] 151.83 1.96[08] 6.69[-16]
2s22p (18) 2Py 2s2pap (1P) (P, 213(11) 213[11] 4134 3.21[10] 4.26{09] 152.04 3.97(09] 1.37[-14]
25%2p (18) %P3y 2s2pdp (1P) %Py,  5.81{08) 5.81[08] 4141 6.20[10) 1.15[10] 15211 4.16[08] 1.44[-15]
2:%2p (18) 2P 2s2pdp (P) (P 213(11] 2.13[11] 4134 3.11[10] 2.46[09] 15213 2.29(09] 7.94[-15|
2s22p (18) 2Py, 2s2p6p  (3P) %S,  3.79(13] 3.79013]  3.929 1.91(10] 2.63(09] 152.42 2.63(09] 9.30[-15|
2s22p (18) 2Py, 2s2p6p (*P) 2Dyp  3.65[11] 3.65[11] 3.930 5.04[10] 2.33[09] 15242 2.25(09] 7.95[-15]
2522p (18) 2P, 2s2p6p  (3P) %Dy, 3.69(11] 3.69[11] 3.956  7.14[10] 4.88[09] 152.46 4.72{09] 1.66[-14]
2s%2p  (18) 2Py, 2s2p6p  (PP) %S,  3.79(13] 3.79(13]  3.9290  1.91[10] 5.48[09] 152,51 5.47(09] 1.93[-14]
2s%2p  (18) 2Py, 2s2p6p  (P) *Dys,  3.65{11] 3.65[11] 3.930 5.04[10] 5.19(08] 152.51 5.02{08] 1.77[-15)
2s22p ('S} P, 2s2p6p (PP) 2Py, 1.92[11] 1.92]11] 3.697 3.09[10] 7.54(08] 152.86 7.25[08] 2.62(-15]
2s22p ('S) %Py 2s2p6p (PP)‘Dy;;  2.43[09] 2.43[09] 3.684 2.96[09] 8.56{08] 152.88 5.32[08] 1.93{-15]
2s%2p (18) 2Py, 2p%3d  (!D)?Dsy; 547[11] 5.47[11] 3679 5.46[10] 8.44[09] 152.89 8.24[09] 2.98[-14]
2s%2p (18) 2P, 2s2p6p (3P)2Py;; 2.18[09] 2.18[09] 3.665 3.61[09] 1.17(09] 152.92 6.37(08] 2.31[-19]
2s%2p  (18) Py, 2s2p6p  (3P)“Ds; 1.96[11) 1.96[11] 3.703  3.86[10] 3.88{09] 152.94 3.76(09] 1.36[-14]
2s%2p (18) 2Py 2s2p6p (3P) %Py, 1.92[11] 1.92[11] 3.697 3.09{10] 4.28[09] 152.95 4.11[09] 1.49[-14]
2s%2p  (15) *Payy 2p%°3d (D) ?Dssp  5.44[11] 5.44[11]  3.691  843[10] 1.06[10) 152.96 1.03(10] 3.72[-14]
25°2p ('5) P32 2s2p6p  (3P) Dy, 243[09] 2.43[09] 3.684 2.96/09] 3.09[08] 152.97 1.92{08] 6.94[-16]
2s°2p ('S)®Pyn  2s2p6p (PP)*Dsy;,  7.29[09] 7.29[09] 3.680 4.88[09] 142[09] 15298 1.22[09] 4.42[-15]
2s%2p ('S)?Pyp  2s2p6p (PP) %Py, 218[09] 2.18{09] 3.665 3.61[09] 4.21[08] 153.01 2.30[08] 8.35[-16]
2s°2p ('8) 2Py, 2p%3d (3P) %Dy 6.22[11) 6.22[11] 2758 1.09[11] 1.27(09] 154.65 1.22{09] 4.84[-15]
2s°2p  ('5) 2Py, 2p%3d  (3P)%Dgpy  6.10[11] 6.00[11] 2761  1.66[11] 2.11[09] 154.73 2.01{09] 8.00[-15]
28%2p  (15) 2Pyp  2p%3d (3P) D3 6.22(11) 6.2211] 2758 1.09(11] 2.42{08] 154.74 2.32[08] 9.21[-16]
2s22p  (19) 2Py 25205f (3P) Dy,  9.64[11) 9.64[11] 1400 227(10] 1.38[08] 157.31 1.37[08] 6.24[-16]
2s%2p ('8} Py, 2s2p5f (*P) 2Dy,  859(11] 859[11] 1.385 3.33[10] 3.92[08] 157.44 3.89{08] 1.77[-15]
2s%2p ('8} %Py, 2s2p5p  (*P) 25y, 1.06(13] 1.06(13] 1.069 1.06[10] 1.31[09] 157.98 1.31[09] 6.16[-15]
2s%2p  (*8) %P5, 2s2p5p (3P) %S, 1.06(13] 1.06(13] 1.069 1.06[10] 3.48(09] 158.07 3.48(09] 1.64[-14]
26%2p  (18) 2Py 2s2p5p  (P) 2Dy, 4.45[12) 4.45[12) 0926 201(10) 1.01[10] 158.27 1.00[10] 4.79[-14]
26%2p (18) 2Py;p  2s2p5p  (3P) 3Dy, 4.70(12) 4.70[12] 0953 2.90(10) 2.14[10] 15831 2.13[10] 1.02[-13]
2s22p (18)%Pyn  29%3d (3P) %Py,  453[10] 4.53[10] 0.892  2.57[10} 1.31[09] 158.33 1.02(09] 4.87[-15]
2s%2p  (19) %Py 2p%3d (PP) 2Py, AT6[09] 4.76[09] 0.885 4.66[10] 2.41[09] 15835 6.98[08] 3.35[-15]
2s22p (18) 2Py,  2s2p5p (®P) 2Dy,  4.45[12) 4.45[12) 0926 2.01[10) 3.96[09] 158.36 3.96[09] 1.89[-14]
2s%2p (19) %Py 2p%3d (PP}*Py,  4.53{10] 4.53(10] -0.892 2.57[10] 3.99[08] 158.43 3.11[08] 1.49[-15]
2s%2p  (18) %Py, 2p%3d (PP}?P;,  4.76[09] 4.76(09] 0.885 4.66[10] 2.26[09) 158.44 6.57[08] 3.15[-15]
2s"2p ('8) %Py, 2s2pSp (PP} %Py, 4.91[09] 4.91[09] 0522 2.16[10] 4.35[09] 159.09 1.36[09] 6.74[-15]
25°2p ('8)*Py 2p%3d (*P) 2Py, 4.76[09] 4.76[09] 0517 4.66[10] 2.28[09] 159.10 6.62(08] 3.29[-15}
25%2p ('5) %P3z 2s2p5p (PP) %P1, 4.91[09] 4.91[09] 0522 2.16[10] 1.98[09] 159.18 6.17(08] 3.07[-15}
2s°2p (15) %Py, 2p%3d (3P) Py, 4.76[09] 4.76[09] 0517  4.66[10] 9.50(09] 159.19 2.76/09] 1.37[-14]
2p? (*P)3Py, 2p*5d  ('D)3S,,» 3.23[12) 1.26[14] 20.594 1.44[10] 7.11[(09] 199.59 1.82/08] 1.22[-16)
2pd (3D} %Dy, 2s2p8p ('P) %Dy, 4.11[12] 1.31[13] 16.040 1.68[10] 1.39(09] 202.30 4.38{08) 4.61[-16)
2p° (3D) 2Dg)p - 2s2p8p  (1P)%Dgsp  4.11012] 1.3013] 16.040 2.52(10] 2.15(09] 202.30 6.81{08] 7.17(-16]
2p? (*D) 2Dg)y  2s2p7f (1P)%Dgyp  3.63(10] 2.43(12] 15190 3.93[10] 8.53[09] 205.14 1.27(08] 1.46[-16]
2p° (3D)EDg;y 2s2pTp  (1P) %Dy,  446(12) 1.59(13] 14.869 1.43[10] 9.00[08] 206.24 2.51(08] 2.97-16]
2p? ((D)2Dyyy  2s2pTp  (1P)%Dyy  4.48{12] 1.60[13] 14.869 2.14[10] 1.38{09] 206.24 3.87(08] 4.58{-16]
2p? (2P) 2Py 2p%5d  (3P)2Ds;;  4.09(11) 1.52[14] 17.947 8.07[10] 4.07{10] 208.47 1.09[08] 9.50{-17]
2p8 (D) ?Dg; 2p%4d  (PP)%D5;,  2.78[12) 1.87[14] 13.209 829[10] 1.06[10] 212.09 1.58[08] 2.21{-16]
2p8 (?D) ?Dasn  2s2p6p ('P)2 D3 1.70[12] 8.81[13] 13.101 4.28[10] 7.22{09] 21248 1.40[08) 1.97}-16]
2p? (D) *Ds;» 2s2pbp ('P)2Ds;» 1.86[12] 8.06[13] 13.103 6.10(10] 1.12{10] 212.48 2.59(08) 3.66{-16)
2 (18) 1Sy, 2p%4s  (PP)'P,,  8.85{07] 885(07) 9779  3.28(10] 8.25(09] 212.85 1.31[08] 2.59{-16]
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Low level Upper level A, YA, Eg ZgA, gA,. A Qq cg
Contf. LSJ Conf. LSJ s s7! eV s~! st A 57! em® /s
2 ('S) 753, 20%ds  (PP}°P,, 201j09] 2.01{09] 9730 1.09[10] 2.70[09] 213.03  7.29[08] 1.44[-15]
2p® (*P) 2Py, 2s2p8p ('P)2S5,,, 8.05[13] 1.28[14] 16.087 2.17[10] 1.95[09] 215.20 1.22[09] 1.28[-15]
2p° ((P)iPy;,  2s2p8p  (‘P) %Sy, 8.05{13] 1.2814] 16.087 217{10] 3.94{09] 215.20 2.48[09] 2.60[-15]
2p  (PP) Py 2s2p8p ("P)2D;, 411{12)  1.3013] 16.040 252010 3.23[08] 215.38 1.02(08] 1.08[-16)
2p° (CP) 2Py, 2p%4d  ('D) 28, 588[12] 8.18[13] 15634 2.50{10] 5.87[09] 216.90 4.21[08] 4.62[-16]
2p° ((P) %P3, 2p%4d ("D} 28y, 588[12] 8.18[13] 15634 2.50(10] 1.41{10] 21691 1.01[09] 1.11[-15]
2°  (°P) %P3 2s2p7f (P} 2Dsp  3.6310] 2.43[12] 15190 3.93{10] 7.67[09] 218.60 1.14[08] 1.31[-16)
2° (D) 2Dy, 2s2p5p (P} 3Dy, 2.04[12] 2.04[12] 10.077 1.96[10] 2.28[08] 224.10 2.27[08] 4.34[-16)
2p°  (°D)®D;sp  2s2p5p ('P)2Ds;,  2.06[12] 2.06[12] 10.077 2.93{10] 3.60[08] 224.10 3.59{08] 6.85[-16}
2°  (°D)*Dyy,  2s2p5p ('P)Py, 4.62[08] 4.62(08] 9.875 1.08{10] 1.94{09] 224.92 1.53{08] 2.99[-16]
20  (*P)®Pyn  2p%4d (PP} 2D 278[12] 1.87[14] 13.209 8.29{10] 4.68[10] 226.52 6.95[08] 9.71[-16)
20 (*P)®Py,  2p%d (PP} ?Dy,  293[12] 1.79(14] 13201 5.32{10] 2.48[10] 226.54 4.05[08} 5.66[-16|
2°  (3P)%Py, 2s2p6p  (PP)2S5,,. 1.35[14] 2.00014] 13.152 1.18{10] 1.93(08] 226.75 1.30[08] 1.83[-16]
207 ((P)%Pyy  2s2pbp  ('P) 2Dy, 1.70[12) 8.81[13] 13.101 4.28010] 1.62[10] 226.96 3.14[08] 4.43[-16]
2 (3P) %Py, 2s2p6p (PP)%D;s,  1.86[12] 8.06[13] 13.103 6.10{10] 2.69[10] 226.96 6.20[08] 8.76[-16]
28 (*8) %83, 2s2pTp (PP} P, 6.20[09] 6.20(09] 5.593 1.26{09] 1.20(08] 229.34 1.16[08] 3.48[-16]
2% (*S) %83, 2s2p6p (PP)4P;,  2.10(08] 2.10[08) 3.825 2.84{09] 7.08[08] 237.09 2.18[08] 7.78[-16]
2% (48) %83, 2s2p6p  (PP)4P;,  4.21[10) 4.21[10)  3.798  9.50{08] 2.47[08] 237.21 2.45[08] 8.75[-16)
2p°  ((D) Dy 2s2p8f (3P) 2Dy, 2.84[11) 2.84[11) 6.919  5.78[09] 4.00[08] 237.66 3.98[08] 1.04[-15]
2p° (*D) ®D3;»  2s2p8f (3P)2Dss,  1.70[11] 1.70[11] 6.912 8.19[09] 7.45[08] 237.70 7.39[08] 1.94[-15]
20> (°D)2Ds;» 2s2p8f (3P} ?Dg;  1.70[11] L.70[11) 6.912  8.19[09] 8.14[08] 237.70 8.07(08] 2.12[-15]
2p° (*D) 2D5;e  2s2p8f (3P} 3Fp, 1.54{09] 154[09] 6.903 8.68[09] 3.04[09] 237.74 1.78[09] 4.68[-15]
2p°  (®D) %Dy, 252p8f (3P)'Fyp  1.30{09] 1.30(09] 6.898 4.80[09] 4.58[08] 237.77 3.13[08] 8.23[-16]
2p° (D) %Dy 2s2p8f (3P)3Fy;  9.54{10] 9.54[10] 6.871 7.51[09] 2.11[09] 237.89 2.08(09] 5.48[-15]
20 (D) D5 25208 (3P) 4G 2.35(08] 2.35(09] 6.862 6.98[09] 2.12j09] 237.93 1.55[09] 4.07[-15}
2p° (3D) 2Dy;,  2s2p8F (3P) *Gs;» 1.14[10] 1.14[10] 6.843 3.67[09] 4.02{08] 238.01 3.82[08] 1.01[-15]
2p° (*D) ®Ds;;  2s2p8f (PP)*Fp;2  1.30[09] 1.30(09] 6.844 4.80[09] 2.32{08] 238.01 1.59[08] 4.19[-16]
2p*  (°D)?Ds;y 2s2p8p (PP)*Ds;»  6.40[11] 6.40[11] 6.769  6.52[09] 1.10{09] 238.35 1.10[09] 2.92[-15]
2p3 (:D) 2Dgj; 2s2p8p (P) 2Dy, 6.01[11) 6.01[11] 6.741 4.88[09] 9.93[08] 238.48 9.91[08] 2.64[-15]
2p* (D) 2D;;, 2s2p8p  (°P) %Py, 1.28[10] 1.28[10] 6.690 5.99[09] 2.32[09] 238.72 2.08/09] 5.57[-15]
20° . (D) %Dy 2s2p8p  (°P) %Py, 1.28[10] 1.28[10] 6.666 599(09] 1.15[08] 238.82 1.03{08] 2.76[-16]
2p®  (°D)*Ds;n 2s208p (°P)*Py;»  9.54[10] 9.54[10] 6.665 4.96[09] 2.04[09] 238.83 1.99[09] 5.35[-15]
2p®  {°D)*Ds;, 2s2p8p (°P) 2Py, 1.28[10] 1.28[10] 6.666 5.99[09) 2.05[09) 238.83 1.84[09] 4.94[-15]
2p°  (*D) 2Dy, 2s2p8p (*P) ‘D, 2.54[10] 2.54[10] 6.639 1.40[09] 3.65[08] 238.95 3.55(08] 9.56[-16]
20°  (*P)%Py, 2s2pbp (*P) %S, 211[14] 2.11[14] 10.210° 1.19]10] 1.61[08] 239.64 1.60[08] 3.03[-16]
20  (PP)%Py,  2s2p5p  (P) %Sy, 211[14] 21104} 10.210  1.19[10] 3.41{08] 239.65 3.41[08] 6.43[-16]
2 (CP)iPy,  2s2p5p  (PP) 2Dy 204[12) 2.04[12] 10077 1.96[10] 4.15[09] 240.26 4.14[09] 7.91[-15]
20 (PP)Py,  2s2p5p  (P)%Dg. 206(12) 206{12] 10.077 293[10] 7.24{09] 240.27 7.22[09] 1.38[-14]
2p  (*P) %Py,  2s2p5p (PP) %Dz, 204120 2.04012] 10077 1.96[10] 8.19[08] 240.27 8.17(08] 1.56[-15]
2°  (*D)2Dsyy  2s2p4f (YP)*Fp,  881[09] 8.81[09] 5.938 7.48[10] 2.45[10] 24222 1.19{10] 3.43[-14]
2p? (3D) ®Dz;, 2s2pdf ('P)*F5;, 4.16[09) 4.16[09] 5938 5.62[10] 1.70[10] 242.22 5.22[09] 1.51[-14]
2p> (D) Dgsp 2s2pdf ('P)%F;  4.16[09) 4.16(09] 5.938 5.62{10] 1.35(09] 242.22 4.16[08] 1.20[-15]
2p3 (*P):Py;,  2p°3d  (1S) %Dy, 855[11) 855[11]  9.610 .6.72{10] 4.20[10] 24245 4.12{10] 8.25[-14]
2 (PP)Py,  2p%3d (1S) %Dy, 855(11) 855(11)  9.610  6.72(10] 8.30(09] 24246 8.14[09] 1.63[-14]
2p3 ((D) 2Dy 2s2p7f (3P) %Dy,  3.44[11) 3.44[11] 5888 5.80[09] 1.48[08] 24246 1.47(08] 4.27[-16]
2°  (PP)2Py,  2%3d (1S)2Dsn,  859[11] B8.59[11] 9.608 1.00{11] 7.49[10] 24247 7.34[10] 1.47[-13]
2p® (*D)*Dy;,  2s2p7f (3P)®Ds;» 265[11) 2.65[11] 5875 1.04{10] 2.27[08] 242.52 2.25[08] 6.55[-16]
2p% (*D) *Ds;»  2s2p7f (®P)*Fpp,  815[10) 8.15[10] 5.814 9.77[09] 1.47[08] 242.81 1.45(08] 4.24[-16]
2p*  (*D)?Dypp  2s2paf ('P)2Dyy, 1.30[11) 1.30[11] 5.756 3.25(10] 8.10[08] 243.08 7.62[08] 2.24[-15]
20*  (®D) %Dy 2s2pdf (*P) %Dy 1.43(11) 1.43[11] 5.756 4.82{10] 1.25[09] 243.09 1.18[09] 3.47[-15]
2p® (3D} ®Dysp  2s2pTp  (*P)%D;p, 8.74[11) 8.74[11] 5659 1.81(10] 1.53[08] 243.55 1.52[08] 4.52[-16)
2 ((D) %Dy 2s2pTp  (3P) 2Dy 867(11) 8.67(11] 5630 1.23[10] 1.26[08] 243.69 1.25[08] 3.74[-16]
258 (*D)?Dss;; 282p7p (PP) 2Py, 2.60[10] 2.60[10] 5552 1.36[10] 5.11[08] 244.06 4.52[08] 1.36[-15]
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Low level Upper level A, TA. Eg TgA, gA, A Qu cy
Conf. L8J Conf. LSJ st 57! eV st st A st em®/s
2p° (D) °Ds;y 2s2pTp (°P) Py, 5.62[10] 5.62[10] 5530 855[09] 3.18[08] 244.17 2.96[08] 8.90[-16]
2p? (3D) 2Dgjo  2s2pTp  (3P)“Ss;  4.98[09] 4.98(09] 5.525 5.31[(09] 1.41[08] 244.19 1.11{08] 3.34[-16]
2p°  (3D)*Dy;e 2p°3d (D) %P,  6.58[09] 6.58(09] 5.140 5.02[10] 1.59[10] 246.06 3.30(09] 1.03[-14
2p° (*5) 4532 2s2p5f (P)%Ds;; 8.59[11] 8.59[11] 1.385 3.33[10] 3.26(08] 248.69 3.23(08] 1.47[-15)
2p° (15) 4832,  2p%3d (PP)%Pyy  9.64[08 9.64[08] 1.316 9.85(10] 9.35(10] 249.04 1.79(08] 8.23[-15]
2 (19) %S 2p°3d  (3P)“P3,  3.52(08) 3.52[08] 1.310 1.95(11] 1.85(11] 249.07 1.33[09] 6.09[-15]
2 (18)15y, 2p°3d  (*P)%Ps;p  2.16(09] 2.16(09) 1299 2.89{i1] 2.74[11] 249.12 1.18[10] 5.41[-14]
20° (D) *Dy;p 2s2p4p ('P)°D;p» 3.58{11] 3.58[11] 4.416 9.16[10] 3.9509] 249.64 3.79(09] 1.28[-14]
2p% (3D) ®Ds;p  2s2pdp ('P}3Ds;; 3.58[11] 3.58[11] 4.416 9.16[10] 3.71[10] 249.65 3.55(10] 1.20(-13]
2p3 (3D) ®Dyo  2s2pdp  (*P)2Ds;p  3.20[11] 3.20[11] 4.412 6.03[10] 2.45[10] 249.66 2.34[10] 7.87[-14]
20°  (°D)2Ds;o 2s2pdp (1P} 2Ds;  3.20[11] 3.20[131] 4.412 6.03(10] 2.83[09] 249.67 2.70[09] 9.10[-15]
2p3 (*D) ®D3;y  2s2p6f (PP)2Dy;  6.82[11] 6.82[11] 4.328 143[10] 5.47(09] 250.08 5.44[09] 1.85[-14]
2p° (*D) 2Dy;p  282p6f (°P) D5y 302011 3.02]11] 4328 3.70[10] 1.28[10] 250,09 1.25[10] 4.24[-14]
2p°  (*D) 2Dsjp  252p6f (3P) Dy 3.02(11) 3.02[11] 4.328 3.70[10; 1.06[10] 250.09 1.04[10] 3.52[-14]
258 (3D} 2Ds;p  2s2p6f (3P)%Ds;;  6.82(11] 6.82[11] 4.328 1.43[10] 6.22{08] 250.09 6.19[08] 2.10{-15]
2p® (3D) ’D5,;  2s2p6f (PP)%F;, 207(10] 2.07(10] 4319 6.67[10] 4.82[10] 250.14 3.44[10] '1.17[-13]
20°  (3D) 2Dyyp  2s2p6f. (PP) 2Dy, 3.02(11] 3.02(11] 4.291 3.70[10] 2.30[10] 250.27 2.26(10] 7.69(-14]
20 (3D) 2Dy;p  262p6f (P) 2Dy 3.02(11] 3.02011] 4.201 3.70[10] 2.04[08] 250.28 2.00(08] 6.81[-16]
2p° (D) %Ds;y  2s2p6f (3P) %Gy 3.68[11] 3.68{11] 4.216 1.11[10] 1.69{09] 250.66 1.68{09] 5.76{-15]
2 (°D)2Dgpy  2s2p6f (3P)iFp.  1.03(09] 1.03[09] 4.215 1.28[10] 5.86(08] 250.66 2.30(08] 7.89][-16]
20  (°D) 2Dy 2s2pdp  ('P) 2Py 5.81[08] 5.81[08] 4.141 6.20[10] 1.36[20] 251.04 4.92[08] 1.70[-15]
20  (3D) %Dy, 2s2pdp (YP) 2Py 21311} 2.13[11] 4134 3.11[10] 7.92[09] 251.07 7.38[09] 2.55[-14]
2p°  (8)%S32  2p%3d  (°P)*D;s;»  1.48(10] 1.48[10] 0.822 ' 7.31[09] 8.45(08] 251.53 7.81[08] 3.76[-15]
2°  (%8) 1S3, 2s2p5p (PP} %P5, 7.30[09] 7.30[09] 0.753 4.34{10] 3.73(10] 251.88 1.87[10] 9.09[-14]
26°  (1S) %Sy, 2s2p5p (3P) %Py, 1.46{09] 1.46[09] 0746 2.52(i0] 2.13(10] 251.92 4.02[09] 1.95[-14]
2p° (D) ?Dys;»  2s2pbp (3P)2D5;, 3.69(11] 3.69[11] 3.956 7.14{10] 2.47[10] 251.98 2.40[10] 8.44[-14]
2p°  (®D}?Da; 2s2p6p (*P)?Ds;p  3.69[11] 3.69(11] 3.956 7.14[10] 2.33[09] 251.98 2.26[09] 7.96[-15]
2p° (*5) 4832 2s2p5p (3P)*Pr;;  241{10] 241(10] 0.732 1.28[10] 1.09[10] 251.99 8.58[09] 4.18[-14]
2p®  (3D}?Dy;» 2s2pép (3P) %Dy,  3.65[11] 3.65(11] 3.930 5.04[10] 1.82[10] 252.11 1.76{10] 6.22(-14]
2p°  (*D)}2Ds;» 2s2p6p (*P)?Dy;p  3.65[11] 3.65[11] 3.930 5.04[10] 2.15[09] 252.11 2.08[09] 7.36[-15]
2p> (3D} 2Ds;n  2s2p6p  (PP) *Ds; 1.96[11] 1.96[11] 3.703 3.86[10] 1.87[10] 253.28 1.81{10] 6.54[-14]
2p°  (*D)%Dy;; 2s2p6p  (°P)“Ds;,  1.96[11] 1.96[11] 3.703 3.86[10] 2.20[09] 253.28 2.13[09] 7.71[-15]
2p° (*D) 2Dy;2 2s2p6p  (PP)?Ps  1.92[11] 1.92[11] 3.697 3.09[10] 1.25[10] 253.31 1.20{10] 4.35[-14]
2p°  (®D)%Ds;p 2s2p6p (3P) 2P, 1.92[11] 1.92[11] 3.697 3.09[10] 2.57[09] 253.31 2.47[09] 8.93[-15]
2p°  (*D)?Dajp 2p%°3d (D) ?Ds;»  5.44[11] 5.44[11] 3.691 8.43[10] 5.85[09] 253.34 5.70[09] 2.06[-14]
2p  (3D)?Ds;p 2p%3d (D) ®Dsse 5.44[11] 5.44[11] 3.691 8.43[10] 4.16[10] 253.35 4,05[10] 1.47[-13]
2p® (®D}?Dy;» 2p%3d (D) 2Dy, 547[11] 547[11] 3.679 5.46[10] 2.81[10] 253.40 2.74[10] 9.93[-14]
2p*  (3D}2Dy;, 2s2pbp  (3P) 4D, 7.29[09] 7.29[08) 3.680 4.88[09) 3.02[08] 253.40 2.58[08] 9.35[-16]
2p°  ((D) % Dyjy 2s2pbp (3P) Dy 7.20[09] 7.20[09] 3.680 4.88[09] 2.61[08] 253.40 2.24[08] 8.10[-16]
23 (®:D) *Dg;p  2p%3d  (1D) %Dy, 5.47(11 5.47(11] 3679 5.46[10] 2.11[09] 253.41 2.06[09] 7.46[-15)
2p° (®D)*Ds;y  2p*3d (D) %F;;, 229(08] 2.29(08] 3.636 2.56[11] 2.26[11] 253.62 1.20[09] 4.38[-15]
2R ((D)*Dg/y 2p°3d (D) 2F;;, 2.29[08] 2.29[08] 3.636 2.56(11] 2.27[10] 253.63 1.21[08] 4.40[-16]
2p? (3D) 2Dy;y  2p%3d  (1D) %Fp,  1.32010] 1.3210] 3.632 3.43(11} 3.34[11] 253.65 7.83[10] 2.85[-13
2p? ((P) 2Py, 2s2p8f (3P) D3y 2.84[11) 2.84[11] 6.919 5.78[09) 5.12[08] 255.92 5.10[08] 1.34[-15|
2p®  (PP)?Py, 2s2p8f (PP) 2Dy, 2.84[11] 2.84[11] 6.919 5.78(09] 1.11{08] 255.93 1.10[08] 2.89{-16]
2p>  (®P)?Py, 2s2p8f (*P)3Ds;, L170[11] 1.70[11] 6.912 8.19[09] 5.99[08] 255.97 5.94[08] 1.56[-15]
2p° (®P)?Py,  2s2p8f (*P)2Fs;;  9.54[10] 9.54[10] 6.871 7.51[09] 3.30{08] 256.18 3.25{08] 8.57[-16]
2 (3P)?*Py»,  2s2p8p (3P) 25, 1.59(13] 1.59[13] 6.856 2.76[09] 5.17[08] 256.25 5.17{08] 1.36[-15]
2p3 (®P)*Py;» 2s2p8p (3P)%5,,, 1.59(13] 1.59[13] 6.856 2.76[09] 8.51[08] 256.26 8.51/08] 2.24[-15]
2p3 (3P)%Py;, 2s2p8p (°P)%Dg;, 640011 6.40(11} 6.769 6.52(09) 1.05[08] 256.72 1.05{08] 2.79[-16]
20 ((P)*Py, 2s2p8p (*P) 2Py, 1.28[10] 1.28[10] 6.690 5.99[09] 3.05[08] 257.15 2.73[08] 7.32(-16]
2 ((P)®Py, 2s2p8p (*P) %Py, 9.54[10] 9.54[10] 6.665 4.96[09] 1.48[08] 257.27 1.44[08] 3.87|-16]
208 (*P)?Py, 2s2p8p (®P) 2Py, 1.28[10] 1.28{10] 6.666 5.99[09] 2.66[08] 257.27 2.38[08] 6.41|-16]
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Tow level Upper level A, TA, Es YeA, gA, A Qa cy
Conf. LSJ Conf. LSJ 57! 5! eV 57! 5! A 57! cm® /s

2p°  (°P) Py, 2s2p8p (SP) %Py, 9.54[10] 9.54[10] 6.665 4.96[09] 1.35[08] 257.28 1.32[08] 3.55[-16]
2 (3D)®Dgp 2p%3d (3P)%Dgp, 6.10(11) 6.10[11] 2,761 1.66(11] 6.52[10] 258.25 6.24[10] 2.48(-13]
20°  (3D) D3 2p°3d (3P) %Dy, 6.10(11] 6.10[11] 2,761 1.66[11) 6.72(09] 258.25 6.43[09] 2.55{-14]
20 (3D) D3y 20°3d (3P) 2Dy, 6.22011] 6.22[11] 2758 1.09(11] 4.01{10] 258.26 3.84[10] 1.52{-13]
20 (®D)2Dspp 20%3d  (3P) 2Dy, 6.22011] 6.22[11] 2,758 1.09[11] 4.83{09] 258.27 4.63[09] 1.84{-14]
29 (*P) %P2 252p7f (3P) 2Dy 344[11] 3.44[11] 5.888 5.80[09] 7.15[08] 261.48 7.12[08] 2.07}-15]

3P) %Dy 3.44[11] 3.44[11] 5.888 5.80[09) 1.57[08] 261.49 1.57(08] 4.55[-16]
3P)®Ds;,  2.65[11) 2.65[11] 5.875 1.04[10] 1.12{09] 261.57 1.12{09] 3.25[-15]
3P)*Fs;s  4.89[10] 4.89[10] 5.825 8.97(09] 3.67(08] 261.84 3.56[08] 1.04[-15]
1D) %S, 1.03[14] 1.03[14] 5.805 9.73{09] 2.43[09] 261.94 2.43[09] 7.12[-1%]
D) 28y, 1.03(14] 1.03[14] 5.805 9.73{09] 4.85(09] 261.95 4.85(09] 1.42[-14]
2 (PP)Py,  2s2pAf (*P)®D3p 130(11) 1.3011) 5756 3.25{10] 7.53(09] 262.21 7.09[09] 2.09[-14]
2p  (PP)%Py,  2s2p4f (1P)2Dgp  143[11] 143[11] 5756 4.82{10) 1.30[10] 262.22 1.23[10] 3.63[-14]
208 (*P) %Py,  2s2paf (*P) %Dy, 1.30(11) 1.30[11] 5.756  3.25[10) 1.43[09] 262.22 1.34[09] 3.95[-15]
28 (3P)%Pyy  2s2pTp (3P) 28y  3.80[12) 3.80[12] 5.751 1.70{10] 4.27[09] 262.24 4.26[09) 1.26[-14]
2 (3P) %Py, 2s2pTp (3P)2Syz 3.80[12) 3.80[12] 5.751 1.70{10] 9.19(09] 262.256 9.17(09] 2.70[-14]

2p® (*P) %Py, 2s2p7f
2}‘)3 (2P 2P3/2 282p7f
o*  (2P):Py,  2p*3d
2p°  (*P) %Py 2p%3d

)
)
2p3 (2P) 2P3/2 232p7f
)
)

A = oy, i, o

2 (3P) %P3y 282pTp  (3P)%Dgy, 8.74[11) 8.74[11] 5.659 1.81[10) 2.41[09] 262.76 2.40[09] 7.14[-15]
2 ((P)%Py,  2s2pTp  (*P) 3Dy, 8.67[11) 8.67[11] 5.630 1.23(10) 1.05[09] 262.92 1.05[09] 3.12[-15]
2p3 (PP *Py;y  2s2pTp  (3P) 2Dy 8.67[11] 8.67[11] 5.630 1.23(10] 4.83[08] 262.93 4.81[08] 1.43[-15]
2p* (D) *Dspn 2s2p5f (PP)%Fp,  1.14[09] 1.14{09] 1.891 3.41[10] 6.37[09] 263.02 1.34[09] 5.83[-15)
2p°  (*D)*Dypp 2s2p5f (3P)%Fy, 1.48[09] 1.48[09] 1.872 2.52[10] 4.30[09] 263.12 1.12[09] 4.85[-15]
253 ((P) %Py,  2s2pTp  (PP) %Py, 2.60[10] 2.60{10] 5552 1.36[10] 4.55[08] 263.35 4.02(08] 1.21[-15]
20> (3P):Py, 2s2pTp  (*P) %Py, 260[10) 2.60{10] 5.552 1.36[10] 1.06[09] 263.36 9.35[08] 2.81[-15]
2p8  ((P)iPy; 2s2pTp (3P) %Py,  5.62[10) 5.62(10] 5.530 8.55[09] 8.05[08] 263.47 7.48[08] 2.25[-15)
e (3P)?Py, 2s2pTp (3P) 2Py 5.62[10) 5.62(10) 5.530 8.55[09] 2.42[08] 263.48 2.25[08] 6.77[-16|
2 ((P)Pyy  2s2pTp (PP) %Sy, 4.98[09) 4.98(09] 5.525 5.31[09] 1.44[08] 263.50 1.14[08] 3.43[-16]
2p'  (PP)2 Py, 2s2pTp (PP) Sy 4.98(09) 4.98(09] 5.525 5.31[09] 4.15[08] 263.51 3.28[08] 9.87[-16]
2> ((P)P, 2p°3d (D) %Py, 6.58[09] 6.58(09] 5.140 5.02[10] 2.11[10] 265.68 4.37{09] 1.37[-14]
208 ((P)*Py, 2p°3d ('D)?Py, 658[090 6.58(09] 5.140 5.02[10] 1.04[10] 265.69 2.16{09] 6.75[-15|
2p (?D) Dy, 262p5f (P)?D3y  9.64[11] 9.64[11] 1.400 2.27[10] 6.00[09] 2656.78 5.96[09] 2.71[-14]
20 (®D) ?Dsjp  252p5f (*P) Dy 9.64[11] 9.64[11] 1400 2.27[10] 7.76/08] 265.79 7.72(08] 3.51[-13]
2p°  (°D) ?Ds;» 2s2p5f (PP)*Dsyo  8.59[11] 8.59(11] 1.385 3.33(10] 9.52[09] 265.87 9.46[09] 4.31[-14)
20> (®D) *Dy;n  2s2p5f (3P)Dsj, 850011 85911 1.385 3.33{10] 4.81[08] 265.87 4.78(08] 2.18[-15]
2p°  (3D) *Dypn  2s2p5p  (PP) 2Dsyp  4.70012] 4.70(12] 0.953 2.90[10] 1.69[09] 268.36 1.68[09] 8.01]-15]
2p° (*D) *Dy;p  2s2pdp  (3P) °Dyyp  4.45(12] 4.45(12] 0926 2.01[10] 1.29(00] 268.51 1.29[09] 6.15[-15]
20 (®D) Dy 2p%3d (PP)EP;,  453(10] 4.53[10] 0.892 2.57[10] 5.42[09] 268.71 4.23[08] 2.02{-14]
2p° (D) %Dy;y  2p*3d  (PP) 2Py,  4.76{09] 4.7609] 0.885 4.66[10] 9.18[09] 268.75 2.67[09] 1.28-14]
2 (3D) 2Dy 2%3d (PP)2 Py, AT6[09] 4.76[09] 0.885 4.66[10] 8.88[08] 268.75 2.58{08] 1.24[-15]
2° (D) D5 20%3d (P} Dy, 1.38(08] 1.38[08] 0.836 1.55[10] 8.40[09] 269.04 5.62[08] 2.70[-15]
2p°  (*D)?Dapn 2p%3d (PP} “Dsy»  1.48[(10] 1.48[10] 0.822 7.31[09] 8.47(08] 269.12 7.83(08] 3.77[-15]
2 (°D)*Dsp 2034 (PP)iFp, 9.99(08] 9.99[08] 0.806 6.41[10] 5.74[10] 269.22 6.36[09] 3.07[-14]
2% (®D) %Dy 2p°3d  (PP)2Fg,  237(09] 2.37[09) 0.786  5.39(10] 4.57[10] 269.33 9.55[09] 4.62[-14]
203 (2D) 3Dy 20°3d (BP) %Ky, 237(09) 2.37(09) 0.786  5.39[10] 3.02(09] 269.33 6.30[08] 3.05[-15)
2 (*P)2Pyy  2s2pdp ('P)2Dsjp 3.58[11) 3.58[11] 4.416 9.16[10] 3.57[10] 269.87 3.43[10] 1.15[-13]
20°  (*P)3 Py, 2s2pdp ('P)*Ds;» 3.20[11) 3.20[11) 4.412 6.03[10) 1.94[10] 269.88 1.85[10] 6.22[-14]
2p°  (*P)2Py  2s2p4p ('P)?Dy;»  3.20(11] 3.20[11] 4.412 6.03{10) 3.78(09] 269.89 3.61[09] 1.22[-14]
2p°  (*P) %P0 2s2p6f (3P)3Ds; 6.82[11] 6.82[11] 4.328 1.43[10) 2.51[08] 270.38 2.49[08] 8.46[-16)
2% (PP):Py, 2s2pdp ('P)2Sy, 1.54[14] 1.54[14] 4325 9.3109] 1.67(09] 270.39 1.67[09] 5.66[-15]
203 (PP)?Pyy  2s2p6f (3P) 2Dy 3.02(11) 3.0211] 4.328 3.70(10] 2.65[08] 270.39 2.60[08] 8.82[-16]
2p3 (*P) 2Py 2s2pdp ('P) 28y, 154[14] 1.54[14] 4.325 9.31[09] 2.83[09] 27041 2.83[09] 9.62[-15]
20 (PP)2Pyy  2s2p6f (°P)2Dsy,  3.02[11] 3.02[11] 4291 3.70[10] 7.92[08] 270.61 7.76[08] 2.64[-15]
2p* (*D)2Dyyy 2s2p5p (PP) 2P, 4.91[09] 4.91[09] 0522 2.16[10] 2.43[09] 270.88 7.58[08] 3.76[-15]
2p°  (*D)*Dy;p 2p°3d (*P) 2Py, 4.76[09] 4.76[09] 0.517 4.66[10] 8.16[08] 270.91 2.37(08] 1.18[-15)
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Low level Upper level A, TA, Es TgA, gA, A Q4 CF

Conf, Conf. g7t Gl eV 51 5! A 5! em®/s

2p% 2p°3d | 4.76[09] 4.76(09] 0.517 4.66[10] 5.26[09] 270.92 1.53[09] 7.59[15]
20° 2s52pdp (1P)? 5.81[08] 5.81{08] 4.141 6.20{10] 3.70[09] 27140 1.33[08] 4.62[-16]
2p° 2s2pdp (1P) 2 5.81[08] 5.81{08] 4.141 6.20{10] 1.69(10] 271.50 6.11[08] 2.11[-15]
2p? 2s2pdp (1P) 2 2.13[11] 2.13{11] 4.134 3.11[10] 6.48[09} 27153 6.04[09] 2.09[-14]
2p* 2s2pdp (1P)? 2.13[11] 2.13[11] 4.134 3.11[10] 3.75[09] 27154 3.49[09] 1.21[-14]
2p3 2s2p6p (PP) 2 3.69[11] 3.69[11] 3.956 7.14[10] 3.49[10] 272.60 3.38[10] 1.19[-13]
2p3 2s2pbp (°P) 2 3.65[11] 3.65[11] 3.930 5.04[10] 1.96[10] 272.74 1.90[10] 6.70[-14]
2p* 2s2p6p  (PP) 281, . 3.79[13] 3.79[13) 3929 1.91[10] 2.86[09] 27275 2.86[09] 1.01[-14)
2p® 2s2p6p (3P) 2 3.79131  3.79[13) 5.920 1.91[10] 4.91[09] 27276 4.91[09] 1.73[-14]
2p° 2s2pbp  ( 365[11] 3.65[11] 3.930 5.04[10] 4.34[09] 27276 4.19[09] 1.48[-14]
2p° 252pbp 1.96[11] 1.96[11] 3.703 3.86{10] &.55[09] 274.13 8.28[D9] 2.99[-14]
2p° 252pbp 1.92[11] 1.92[11] 3.697 3.00(10] 6.01[09] 274.15 5.77(09] 2.09[-14]
2p% 2p°3d 5.44[11} 5.44[11) 3.691 8.43[10] 1.74[10] 274.20 1.69[10] 6.13[-14]
2p° 252p6p 7.2009) 7.29(09] 3.680 4.88(09] 3.26(08] 274.25 2.79[08] 1.01[-15]
2p° 2p°3d 547(11) 5.47[11] 3.679 546[10] 6.58[09] 274.26 6.42[08] 2.33[-14)
2p° 2p%3d 5.47[11] 5.47[11 3.679 5.46[10] 3.01[09] 274.27 2.54[09] 1.07[-14]
2p? 2s2p6p 7.20[09) 7.29(09] 3.680 4.88(09] 1.35[08] 274.27 1.15[08] 4.18[-16)
2p8 2s2pbp 2.18[09] 2.18[09] 3.665 3.61[09] 1.84[08] 274.35 1.01[08] 3.65[-16)
2p° 2p°3s 6.84[12] 6.84[12] 2.905 3.75[10] 0.62{09] 279.04 9.59[09] 3.76[-14)
2p? 2p®3s 6.84[12] 6.84[12] 2.905 3.75(10] 1.90[20] 279.05 1.89(10] 7.41[-14]
258 2p%3d 6.22{11) 6.22[11) 2.758 1.09]11] 3.99[10] 279.96 3.83[10] 1.52[-13]
258 2p*3d 6.10{t1] 6.10[11) 2.761 1.66[11] 7.03(10] 279.96 6.73[10] 2.67[-13]
2% 2p?3d 6.22(11] 6.22(11] 2.758 1.09{11] 8.38[09] 279.98 8.03[09] 3.19[-14]
258 252p5 f 0.64{11] 0.64[11] 1.400 2.27{10] 9.30[09] 288.82 9.24[09] 4.21[-14]
2p3 P)? 252p5 f 9.64{11] 0.64[11] 1.400 2.27]10] 2.14[09] 288.83 2.13[09] 9.68[-15]
2p3 P)? 2s2p5f (3 8.59(11] 8.59(11) 1.385 3.33[10] 1.62[10] 288.83 1.61[10] 7.33[-14]
2p% pP)? 2s2p5p (3 1.06[13] 1.06[13] 1.069 1.06[10] 8.46(08] 291.06 8.46[08] 3.98[-15]
2p® pP)? 2s2psp  (® 1.06013] 1.06{13] 1.069 1.06{10] 2.68[09] 291.08 2.68[09] 1.26[-14]
2p® pP)t 2s2php  (® 4.70[12] 4.70(12] 0953 2.90{10] 8.81[08] 291.87 8.80[08] 4.19]-15]
2p® pP)? 2s2php  (® 4.45012) 4.45[12] 0.926 2.01[10] 1.08[09] 292.05 1.08[09] 5.14[-15]
2p* P) 2P, 2s2p5p  (* 4.45(12) 4.45[12] 0.926 2.01{10] 3.69{08] 292.06 3.69[08] 1.76[-15]
2p2 P)? 2p23d 8 4.53[10] 4.53(10] 0.892 2.57(10] 1.12(10] 292.28 8.70[09] 4.16[-14]
2p° P)? 2p%3d  (® 4.53/10] 4.53[10] 0.892 2.57(10] 4.91{09] 292.29 3.83[09] 1.83[-14]
2p3 P 2p%3d 8 4.76[09] 4.76[09] 0.885 4.66[10] 4.29[09] 292.33 1.24[09] 5.96[-15]
2p* pP)? 2p%3d (3 4.76[09] 4.76(09) 0.885 4.66[10] 2.34[10] 292.34 6.80[09] 3.26[-14]
2p3 P 2s2p5p (3 4.91[09] 4.91[09] 0522 2.16{10] 6.37[09] 294.85 1.99[09] 0.88[-15)
2p® P)? 252p5p 4.91[09] 4.91[09) 0.522 2.16{10] 3.31[09] 294.87 1.03[08] 5.13[-15]
2p® P)? 2p?3d 4.76(09) 4.76[09] 0.517 4.66{10] 3.80[09] 294.89 1.10[09] 5.48[-15)
2p3 P)? 2p*3d 4.76/09] 4.76[09] 0.517 4.66{10] 1.82[10] 294.90 5.28{09] 2.63[-14]
25%3p 252p8p 1.59(23] 1.59[13] 6.856 2.76{09] 1.08[08] 34540 1.07[08] 2.83[-16]
2s%3p 252p8p 6.40(11] 6.40[11] 6.769 6.52]09] 2.45[08] 346.24 2.44{08] 6.49[-16]
25%3p 252p8p 6.01{11] 6.01[11] 6.741 4.88[09] 1.00[08] 346.41 1.00[08] 2.67[-16]
25%3p 252pTp 8.7411] 8.74[11] 5.659 1.81[10] 1.86(08] 357.31 1.86[08] 5.52[-16]
252p3s 252p8p 1.7211] 1.72(11] 6.699 6.56[08] 2.16[08] 415.15 2.15[08] 5.76[-16]
252p3s 232p8p 7.73[09] 7.73[09] 6.727 1.76[09] 6.57(08] 41519 6.33[08] 1.69[-15]
252p3s 252p8p 1.28[10] 1.28[10] 6.690 5.99[09] 2.23[08] 415.28 2.00[08] 5.36[-16]
252p3s 252p8p 1.28[10] 1.28[10] 6.666 5.9909] 1.18[08] 415.36 1.05[08] 2.83[-16]
252p3s 252p8p 5.25[09] 5.25(09] 6.649 1.37/09] 3.98(08] 415.60 3.74[08] 1.01[-15]
252p3s 252p8p 1.28[10] 1.28(10] 6.666 5.99(09] 2.21[08] 415.61 1.98[08] 5.32[-16]
252p3s 252p8p 9.31[09] 9.31{09] 6.664 1.95[09] 8.17[08] 415.64 7.90[08] 2.12[-15]
252p3s 252p8p 2.54[10] 2.54[10) 6.639 1.40{09] 2.43[08] 415.74 2.37(08] 6.37[-16]
252p3s 252p8p 5.25[09] 5.25[09] 6.649 1.37(09] 2.12[08] 415.85 1.99[08] 5.36[-16]
252p3s 252p8p 9.31109] 9.31[09] 6.664 1.95[09] 1.20[08] 416.07 1.1608] 3.11[-16]
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Low level Upper level A, A, Es TgA, gA, A Q4 cE
Conf. LsJ Conf. LsJ 57! 5! eV 57! st A st cm® /s
2s2p3s (TP} %Py, 2s2p8p (1P) Dy, 411[12] 1.3013] 16.040 2.52{10] 5.01[08] 42185 1.50[08] L.67[-16]
2s2p3s  (PP) 1Py, 2s2pTp  (PP) P, 6.20[09] 6.20(09] 5.593 1.26[09] 1.64[08] 431.58 1.59[08] 4.76!-16]
252p3s  (PP)Pyp 2s2pTp  (3P)*'D3;p  3.04[08) 3.04[09] 5494 1.11[09] 1.21[08] 432.34 1.11[08] 3.35/-16]
252p3s  (PP)*Pyyp  252pTp  (3P)*Dspp  5.69[09] 5.69[09] 5509 1.52(09] 2.74[08] 432.38 2.62[08] 7.91f-16]
2s2p3s  ('P)2P3, 2s2p7p ('P) D5z 4.48[12] 1.60[13] 14.869 2.14[10] 5.44[08) 439.35 1.52[08] 1.80[-16]
2s2p3s  (°P)*Pyn  2s2p8p (P)?Dse  6.40[110 6.40[11] 6.769  6.52[09] 2.09[08] 440.69 2.0808] 5.54[-16)
2s%4f  (18)®Fyp  2s2p6f ('P)*Ggp 7.72(13] 7.88[13] 13.555 3.85[10] 1.18[08F 455.40 1.16{08] 1.56[-16]
2s2p3s  (3P)2Pp 2s2pTp (3P) %Sy, 3.80(12} 3.80[12] 5.751 1.70[10] 1.11[08} 456.67 1.11[08] 3.27[-16]
2s2p3s  (PP)Y2 Py,  2s2pTp  (PP) %S,  3.80(120 3.80[12] 5751 1.70[10] 3.09[08] 457.24 3.08[08] 9.08[-16)
2s2p3s  (3P)2Pyy 2s2pTp (3P) %Dy 8.67(11} 867[11] 5.630 1.23{10] 9.78[08] 458.71 9.75[08] 2.90[-15}
2s2p3s (PP} Py, 2s2p7p  (3P) %D, 8.74[11] 8.7411] 5659 1.81{10] 2.09[09] 45879 2.08[09] 6.19[-15]
252p3s (PP} Py 2s2p7p  (PP) Dy,  867]11] 8.67[11) 5630 1.23{10] 4.22{08] 459.29 4.20[08] 1.25[-15]
2s2p3s  (3P) %Py, 2s2p6p (3P) %P,  4.21[10] 4.21010] 3.798  9.50{08] 2.00(08] 459.82 1.98[08] 7.09[-16]
252p3s  (3P) Py  2s2p6p (3P) P, 2.10[08] 2.10{08] 3.825 2.84{09] 5.65(08] 459.88 1.74[08] 6.21[-16]
252p3s  (*P) %Py, 2s2pTp  (3P) 2Py, 2.60[10] 26010} 5.552 1.36{10) 3.14[08] 460.04 2.77[08] 8.33[-16]
2s2p3s  (*P) %Py 22pTp  (PP) 2Py, 5.62[10) 5.62[10] 5.530 8.55[09] 4.09[08] 460.41 3.80{08] 1.14/-15)
2s2p3s  (3P) 2Py, 2s2pTp (PP)2P3, 2.60[10] 2.60[10] 5.552 1.36[10] 5.90[08] 460.61 5.22[08] 1.57[-15]
252p3s  (3P) 2Py, 2s2pTp (PP)?P,,  5.62[10] 5.62(10] 5.530 8.55[09] 1.58[08] 460.99 1.47[08] 4.42(-16]
252p3s  (PP)*Pyn 2s2pTp (PP)4Sy  4.98[09] 4.98(09] 5525 5.31[09] 2.02(08] 461.07 1.59{08] 4.80[-16]
2s2p3s  (PP)*Py;, 2s2p6p (PP):Py,  1.92(11) 1.92(11] 3.697 3.09[10] 1.28[08] 461.23 1.23[08] 4.45[-16]
2s2p3s  (PP) Py  2s2p6p (3P} Dy 1.96011) 1.96[11] 3.703  3.86[10] 5.71[08] 461.44 5.53[08] 2.00[-15]
2s2p3s  (PP)1Pyy  2s2p6p (PP)4Dyp  2.43[09] 2.43(09] 3.684 2.96[09] 1.72[08] 461.46 1.07[08] 3.86[-16]
2s2p3s  (PP) 4Py 2s2p6p  (PP) 4Dy, 7.20[09) 7.29[09] 3.680 4.88[09] 2.15[08] 461.52 1.84[08] 6.68[-16]
2s2p3s  (PP) 4Py, 2p°3d (D) 2Ds;p  5.44{11) 5.44[11] 3.691 8.43[10] 2.38[08] 461.66 2.32(08] 8.40[-16]
2s2p3s  (PP) Py, 2s2p6p (*P) %Dy, 7.29[09] 7.29[09] 3.680 4.88[09] 2.91[08] 461.84 2.49[08] 9.01[-16]
2s2p3s  (*P)*Ps;n  2s2p6p (P) %Dy, 1.96[11] 1.96[11) 3.703 3.86[10) 1.65[08] 461.97 1.60[08] 5.78[-16]
252p3s  (PP) Py 2s2pdp  (1P) %Sy,  1.54[14] 1.54[14] 4.325 9.31[09] 1.39(08] 482.61 1.39[08] 4.71[-16]
2s2p3s  (PP) %Py, 2s2p6p  (3P) D3y 3.65(11] 3.65(11]  3.930 5.04[10] 9.85(08] 489.49 0.52[08] 3.36[-15]
2s2p3s  (°P) %P3y  2s2p6p  (*P)%Dspy  3.69(11] 3.69[11] 3.956 7.14[10] 1.84[09] 489.64 1.78[09] 6.27[-15)
252p3s  (°P) 2Py, 2¢2p6p (*P) 2Dy, 3.65[11] 3.65[11] 3.930 5.04[10] 2.43[08] 490.14 2.35[08} 8.31/-16]
2s2p3d  (PP)3F;;n  2s2p5f ('P) %G, 1.31[14] 1.39[14] 10.922 3.97[10] 1.19[08] 493.10 1.13[08] 1.98[-16]
2s2p3d  (*P)2Fy;  2s2p5f ('P)*Ggj  1.31[14] 1.39[14] 10.923 4.9710] 1.50[08] 493.69 1.42{08] 2.50{-16]
2s2p3s  (3P) %Py, 2s2pbp (3P) %Py, 1.92[11] 1.92[11] 3.697 3.09{10] 3.19[08] 494.70 3.06[08] 1.11[-15]
2s2p3s (PP} 2Py, 2s2p6p  (P) Dy,  7.29[09) 7.20[09] 3.680 4.88[09] 1.85[08] 495.04 1.58[08] 5.74[-16]
2s2p3s  (3PY2Py, 2p°3d  (1D) 2Dy, 54711 547[11]  3.679  5.46[10] 1.75(08] 495.06 1.70[08] 6.18[-16]
2s%5f (1) Fp  252p8f (1P) 2Gqe 3.41[13] 4.56[13] 16.254 2.61{10] 1.45[08] 496.06 1.08[08] 1.12[-16]
25°5f  (18) % Fy;e  282p8f (1P) %Gy,  3.41(13] 4.57(13} 16.254 3.26[10] 1.88[08] 496.06 1.40[08] 1.45[-16]
25%4f  (18) 2 Fy,  282p5f ('P)2G;,  L.31[14] 1.39{14] 10922 3.97[10] 1.34[08] 504.13 1.27[08] 2.23[-16]
2s%4f  (1S)2Fyn  2s2p5f ('P)?Gose  1.31[14] 1.39(14] 10923 4.97[10] 1L.77(08] 504.14 1.67[08] 2.94[-16]
252p3d  (*P) 2Py, 2s2p5p ('P) 2 Dspn  2.06[12) 2.06[12] 10.077 2.93[10] 5.62(08] 516.25 5.61[08] 1.07[-15]
252p3d  (*P) %Py, 2s2pip  (1P) %Dy 2.04[12] 2.04(12) 10.077 1.96[10] 3.27{08] 516.61 3.27[08] 6.24[-16]
252p3s  (PP) Py, 2p23d  (PP)'Dgyy  1.48[10) 1.48[10] 0.822  7.31[09] 5.64[08] 516.87 5.21[08] 2.51[-15]
252p3s  (PP) %Py, 2p%3d (PP)4Dyp  1.48[10] 1.48[10] 0.822 7.31[09] 3.34(08] 517.53 3.09[08] 1.49[-15]
252p3s  (PP) %Py, 2s2p5p  (3P) 4P, 7.30[09) 7.30[09] 0.753  4.34[10] 3.95[08] 518.35 1.99(08] 9.64[-16]
252p3s  (3P) %Py 2s2p5p (PP)4Py,  241[10] 241[10] 0.732  1.28[10] 3.47(08] 518.80 2.74[08] 1.33[-15]
252p3s  (3P)*P.;n 2s2p5p (PP)“Py;»  7.30[09] 7.30[09] 0753  4.34[10] 8.37(08] 510.02 4.21[08] 2.04[-15]
252p3s  (PP)*Ps;; 2s2p5p  (3P) 4Py, 1.46[09] 1.46[09] 0.746 2.52[10] 6.42(08] 51917 1.21[08] 5.89-16]
252p3s  (*P) %Py 2s2php  (PP)'Dypn  5.75[08] 5.75[08]  0.416  9.16[09] 8.63[08] 525.76 2.36[08] 1.18[-15]
252p3s  (1P) 2Py, 2s2pbp  (1P)2S;,,  211(14] 211(14] 10210 1.19[10] 1.53[08] 526.24 1.53[08] 2.88[-16]
252p3d  (3P) %Py, 2p°3d  (1S)2Ds;,  8.59[11] 859[11) 9.608 1.00(11] 1.17{08] 526.53 1.15[08] 2.31[-16]
252p3s  (*P) 2Py 2s2p5p (*P)2Dsp,  2.06[12] 2.06[12] 10.077 2.93(10] 1.46{09] 520.22 1.45[09] 2.78[-15]
252p3s  (*P) %Py, 2s2p5p ('P)2Dp  2.04[12] 2.04[12] 10.077 1.96[10) 1.63[08] 520.23 1.62(08] 3.10[-16]
2s2p3s  ('P)2Py, 2s2p8p ('P)Y2Dsye  2.04[12] 2.04[12] 10.077 1.9610] 7.92(08] 529.26 7.90{08] 1.51[-15]
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Low level Upper level A, LA, Eg SgA, gA, A Qq cegr
Conf. LSJ Conf. g~? s~! eV 57! 5! A s! cm® /s
2s2p3d  (°P) Fy;,;  252p8f 4.90[09] 4.90[09] 6.905 6.80[09] 1.63[08] 539.55 1.43[08] 3.75]-16]
2s2p3d  (PP)'Fyp  2s2p8f 1.30[09] 1.30{09] 6.898 4.80(09] 2.24[08] 539.72 1.53[08] 4.03[-16)
252p3d  (3P) YFyy  2s2p8f 9.54[10] 9.54[10] 6.871 7.51{09] 1.94[08] 539.76 1.92{08] 5.05[-16]
252p3d  (3P) *Fy;p  2s2p8f 1.92[08] 1.92[08] 6.804 5.26[09] 5.65[08] 539.79 1.51[08] 3.97[-16]
252p3d  (3P)1Fy, 2s2p8f 1.74[10] 1.74[10] 6.860 2.56[09] 1.20[08] 540.01 1.15[08] 3.04[-16]
2s2p3s  ('P)} 2P 2p%3d 8.55[11] 8.55[11] 9.610 6.72(10] 2.70[08] 540.02 2.65[08] 5.31[-16]
2s2p3s  (1P) 2Py,  2p%3d 859[11] 8.59{11] 9.608 1.00[11] 4.72{08] 540.03 4.63[08] 9.28[-16]
2s2p3d  (*P)YFy;  2s2p8f 2.35[09] 2.35[09] 6.862 6.98{09] 5.58[08] 540.20 4.07[08] 1.07[-15]
252p3d  (PP)*Fy  2s2p8f 1.92[08] 1.92(08] 6.894 5.26[09] 5.11[08] 540.26 1.37(08] 3.59[-16]
2s2p3d  (PP) *Fye  2s2p8f 1.14[10] 1.14[10] 6.843 3.67[09] 7.91[08] 540.42 7.51[08] 1.98[-15]
2s2p3d  (°P)%Fpn  2s2p8f 4.62[09] 4.62(09] 6.868 5.31[09] 1.31[08] 540.42 1.14[08] 3.01[-16]
2s2p3d  (PP)Fg;p  2s2p8f 1.30{09] 1.30{09] 6.844 4.80[09] 6.39[08] 540.64 4.38[08] 1.16[-15]
2s2p3d  (PP) *Fpp  2s2p8f 1.92[08) 1.92{08] ©6.850 5.26(00] 1.12(09] 540.64 2.99[08] 7.88[-16]
252p3d  (*P) 2Fy;p  252pBf 3.41[13] 4.57]13] 16.254 3.26(10] 1.50{09] 543.67 1.12[09] 1.16[-15]
252p3d (P} Fs;p  2s2p8f 3.41[13] 4.56[13] 16.254 2.61[10) 1.16/09] 543.67 B.66[08] 8.92(-16]
282p3s (PP} %Py 2s2p5f 0.64[11] 9.64[11] 1.400 2.27{10) 1.60[08] 543.82 1.59[08] 7.23|-16]
2s2p3s  (3P) 2Py 2s2p5f 8.50(11] &59[11] 1.385 3.33{10] 3.16[08] 544.98 3.14[08] 1.43[-15]
2s2p3d  (3P) %Dz 2s2p8f 8.50[09) 8&.50[09] 6.907 2.66[08] 2.08[08] 550.06 1.93{08] 5.06[-16]
2s2p3d  (PP) 4Dy, 2s2p8f 1.8510] 1.85[10] 6.903 4.20[09] 1.31[08] 550.17 1.26[08] 3.31[-16)
252p3d  (°P)*Ds;y  2s2p8f 1.85[10] 1.85[10] 6.903 4.20[09] 4.65[08] 550.31 4.48[08] 1.18(-15]
2s2p3d  (3P)*D;;y 242p8f 1.30[09] 1.30[09] 6.898 4.80[09] 5.70[08] 550.43 3.90[08] 1.02[-15]
2s2p3d  (3P) 4Dy, 282p8f 1.54[09] 1.54[09] 6.903 8.68{09] 1.73[08] 550.51 1.01[08] 2.65[-16]
2s2p3d (3P} 4D 2s2p8f 1.30[09] 1.30{09] 6.898 4.80[09] 4.99[08] 550.65 3.42(08] 8.98[-16]
2s2p3d  (PP) %Dy 2s2p8f 1.92(08] 1.92[08] 6.894 5.26[09] 1.48[09] 550.73 3.96{08] 1.04[-15]
2s2p3d  (3P) %Dy, 2s2p8f 1.74[10] 1.74[10] 6.860 2.56[09] 7.89[08%] 551.13 7.61{08] 2.01[-15]
252p3d  (3P) *Dyj  2s2p8f 4.62[09) 4.62[09] 6.868 5.31[09] 5.09[08] 551.16 4.45[08] 1.17(-15]
2s2p3d  (3P) %Dz, 2s2p8f 1.74[10] 1.74[10] 6.860 2.56[09] 1.87[08] 551.21 1.80(08] 4.75[-16)
252p3d  (*P) *Dqyy  2s2p8f 1.92[08] 1.92(08] 6.859 5.26(09] 1.17(09) 551.61 3.13(08] 8.24{-16)
252p3d  (*P) %Dy 2s2p8f 1.14[10] 1.14{10} 6.843 3.67[09] 3.39[08] 551.64 3.22(08] 8.50[-16]
2s2p3d (*P)*Ds;p  2s2p8f 1.30[09] 1.30[09] 6.844 4.80[09] 865[08] 551.75 5.92(08] 1.56[-15]
2s2p3s  (3P) 2Py, 2s2pbp 1.06[13] 1.06[13] 1.069 1.06(10) 2.06{08] 552.66 2.06(08] 9.67[-16]
2s2p3s  (*P) %Py,  2s2pbp 4.45[12] 4.45[12] 0.926 2.01{10] 6.06[08] 555.37 6.06[08] 2.89[-15]
2s2p3s  (3P) %Py, 2s2pbp 4,70[12] 4.70(12] 0.953 2.90{10) 1.33[09] 555.54 1.33[09] 6.33{-15]
2s%5f  (1S) *Fs;y  2s2p6f 7.72(13] 7.88[13] 13.555 3.08{10] 2.85[08] 556.13 2.79[08] 3.77L-16]
2s°5f  (18) %Fy,  2s2p6f 7.72[13] 7.88[13] 13.555 3.85(10] 3.69[08] 556.13 3.62{08] 4.88[-16]
2s2p3s  (PP) *Pyyp  2p°3d 4.53]10] 4.53[10) 0.802 2.57{10] 1.93[08] 556.21 1.50{08] 7.20[-16]
2s2p3s  (3P) 2Py 2s2p5p 445121 4.45[12) 0.926 2.01{10] 2.82[08] 556.21 2.81[08] 1.34]-15]
232p3d  (3P) 2Dy,  2s2p8f 2.84{11) 2.84[11] 6.919 5.78(09] 2.73[08] 557.95 2.71[08] 7.11[-16
252p3d  (3P) 2Dy 2s2p8f 1.70{11} 1.70[11] 6.912 8.19[09) 3.08/08] 558.14 3.06/08] 8&.01[-16]
2s2p3d  (*P) 2D,y 252p8f 1.70{11] 1.70[11] 6.912 8.19[09] 4.42{08] 558.31 4.38[08] 1.15[-15]
2s2p3d  (P) 2D5.;  282p8f 1.54[09] 1.54[09] 6.903 8.68[09] 1.22[09} 558.53 7.17[08] 1.88[-13]
2:2p3d (3P} 2D5;;  242p8f 1.85[10] 1.85[10] 6.003 4.20j09] 1.08[08] 558.55 1.04[08] 2.73[-16]
2s2p3d (PP} D5, 282p8f 1.30[09] 1.30(09] 6.898 4.80[09] 3.44[08] 558.67 2.36[08] 6.19[-16]
2s2p3d (3P} %Dy 2s2p8f (° 9.54[10] 9.54(10] 6.871 7.51(00] 1.08(09) 559.18 1.07[09] 2.81{-15]
2s2p3d  (®P) ®Ds;»  2s2p8f 2.35[09] 2.35[09] 6.862 6.98[09] 1.17[09] 559.56 8.50[08] 2.24[-15]
2s2p3d  (P)2Dy;p  2s2p8f (3 1.14[10] 1.14[10] 6.843 3.67[09] 1.88(08] 559.88 1.79{08] 4.72[-16]
2s2p3d  (P) ?Dg/p  2s2p8f 1.30[09] 1.30{09] 6.844 4.80[09] 1.71{08] 560.03 1.17[08] 3.09[-16]
2s2p3d  (3P)1Ps;y  252p8f 1.70[11] 1.70{11] 6.912 8.19[09] 1.61[08] 560.42 1.60[08] 4.20[-16]
2s2p3d  (3P) Py, 2s2p8f 1.54[09] 1.54[09] 6.903 8.68[09] 7.68[08] 560.64 4.50[08] 1.18[-15]
2s2p3d  (3P) 1Py, 2s2p8f 1.85(10) 1.85[10] 6.903 4.20[09) 2.87[08] 560.66 2.76[08] 7.25[-18]
232p3d  (3P) 4Py, 252p8f 1.70[11) 1.70[11] 6.912 8.19[09) 2.17[08] 560.74 2.15[08] 5.65[-16]
2s2p3d  (3P)“*Ps;;  2s2p8f 1.30[09] 1.30[09] 6.898 4.80[09] 4.87[08] 560.79 3.33(08] 8.75[-16}
2s2p3d (*P) 4Py, 2s2p8f 8.50[09] 8.50[09] 6.907 2.66[09] 5.48[08] ©560.87 5.08[08] 1.33[-15]
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Low level Upper level A, YA, Es YgA, gA, A Qu ceH
Conf. Conf. 57! 57! eV 57! s~! A st em®/s
252p3d 2s2pR f 1.85[10] 1.85[10] 6.903 4.20{09] 7.05[08] 560.98 6.79[08] 1.78]-15]
2526k 252p7h L7511 1.79[11} 16.240 3.18[10] 1.18[08] 561.04 1.13(08] 1.17[-16]
252p3d 252p8f 8.50[09] 8.50[09] 6.907 2.66[09] 4.16[08 561.07 3.86(08] 1.01[-15]
252p3d 2s2pBf 4.62[09) 4.62[09] 6.868 §.31[09] 7.00[08] 561.54 6.12(08] 1.61[-15]
252p3d 2s2pRf 1.30(09) 1.30{09] 6.844 4.80[09] 2.33(08) 562.16 1.59[08] 4.21f-16]
252p3d 2s2p7f 8.15{10} 8.15(10] 5.848 9.77[09] 3.53(08] 565.17 3.48[08] 1.02[-15]
252p3d 282p7f 5.26{11) 5.26[11] 5858 7.80(09] 2.89(08] 565.30 2.88[08] 8.39[-16]
252p3d 2s2p7f 3.80{10] 3.80[10] 5855 9.52(09]) 1.45[08 565.38 1.40[08] 4.09[-16]
282p3d 2s2p7f 4.89[10} 4.89[10] 5825 897(09] 3.70[08] 565.49 3.59[08] 1.05[-15)
252p3d 2s2p7f 8.15[10} 8.15[10] 5848 9.77[09] 3.73[08] 565.56 3.67[08] 1.07[-15)
252p3d 2s2p7f 1.38[08] 1.38[08] 5.845 8.72[09] 1.20{09] 565.64 1.64[08] 4.79[-16)
252p3d 28207 f 4.89(10] 4.89[10] 5.825 8&.97[09] 2.11[08] 565.76 2.05[08) 6.00[-16)
2s2p3d 282pTf 9.53[09] 9.53[09] 5.813 3.91[09] 2.82[08] 565.81 2.55[08] 7.47[-16]
2526 f 262pRf 3.41[13] 4.56[13] 16.254 2.61[10] 3.27[08] 565.81 2.45[08] 2.52[-16)
2526 f 252p8f 3.41[13] 4.57[13] 16.254 3.26[10] 4.25[08] 565.81 3.17j08] 3.27[-16}
252p3d 2s2p7f 1.94[11] 1.94(11) 5.822 6.98[09] 1.35[08] 565.84 1.35[08] 3.94[-16]
252p3d 2s2p7f 8.15[10] 8.15[10) 5.814 9.77[09] 9.32[08] 566.07 9.18[08] 2.69[-15]
252p3d 2s2p7f 1.38[08] 1.38[08] 5.845 8.72[09] 1.22[09] 566.15 1.67{08] 4.87[-16]
232p3d 282pTf 1.94[11] 1.94{11] 5.822 6.98|09] 3.73[08] 566.23 3.71[08] 1.08(-15]
252p3d P)? 2s2p7f 2.96[13] 1.87{14] 15.346 3.34[10] 1.77{09] 566.23 2.82(08] 3.18[-18]
252p3d pP)? 252p7 f 2.96[13] 1.86[14] 15346 2.68{10] 1.36[09] 566.23 2.16[08] 2.44[-16]
2s2p3d Py 252p7 f 4.32[09] 4.32[09] 5.794 5.58{09] 1.89[09] 566.31 1.55[09] 4.55[-15]
2s2p3d P 252p7f 8.15[10] 8.15[10] 5.814 9.77(08] 1.46[08] 566.45 1.44[08] 4.21[-16]
252p3d P 2s2p7f T.0410) 7.04[10) 5.796 7.07{09] 1.67[09] 566.53 1.65[09] 4.83[-15)
2s2p3d  (3P) 4 2s2p7f 5.38[10) 5.38[10] 5.809 . 8.58{09] 2.56[09] 566.56 2.52[09] 7.37[-15
2s2p3d p)? 252p8p 8.05(13] 1.28(14] 16.087 2.17(10] 1.76[08] 575.13 1.10[08] 1.16/-16]
282p3d (3P) ¢ 252p7 f 4.66[09) 4.66[09] ©5.865 3.88[09] 3.00[08] 576.71 <2.48[08] 7.22[-16]
2s2p3d  (PP) 1 252p7 f 1.99(10} 1.99[10] 5.860 6.01[09] 1.11[08] 576.87 1.06[08] 3.08[-16]
252p3d  (*P 252p7 f 4.66[09] 4.66[09] 5.865 3.88[09] 1.57[08] 576.87 1.30[08] 3.79{-16]
282p3d Pt 252p7f 1.99(210] 1.99[10] 5.860 6.01(09] 7.21[08] 577.02 6.86[08] 2.00[-15]
252p3d  {*P)4 252pTf 3.80(10] 3.80(10] 5.855 9.52[09] 3.18[08] 577.14 3.08[08] &.98[-16]
2s2p3d  (PP) ¢ 28207 f 1.99010] 1.99[10] 5860 6.01[09] 1.32(08] 577.26 1.25[08] 3.65[-16)
2s2p3d  (*P) 4 2s2p7f 5.26{11] 5.26{11] 5858 7.80[09] 1.34{08] 577.30 1.33[08] 3.88[-1§]
252p3d P4 252p7f 8.15[10] 8.15[10] 5.848 9.77[09] 4.53[08] 577.33 4.46[08] 1.30[-15]
252p3d P 282p7f 3.80[10] 3.80[10] 5.855 9.52[09] $.09[08] 577.38 8.82[08] 2.57[-15]
252p3d P) 252p7f B.15[10] 8.15(10} 5.848 9.77(09] 2.31[08] &77.57 2.27[08] 6.62[-16]
252p3d  (*P) 1 252p7 f 1.38[08] 1.38[08] 5.845 8.72[09] 2.53[09] 577.65 3.45[08] 1.01[-15]
282p3d PY4D 2s2p7f 4.89[10] 4.89[16] 5825 8.97[09] 2.15[08] 577.79 2.09/08] 6.11[-18)
252p3d P4 252p7 f 1.94[11) 1.94[11] 5822 6.98[09) 1.15[09] 578.03 1.14[09] 3.35[-15]
252p3d P 2s2p7 f 9.53[09) 9.53[09] 5813 3.91[09] 1.34[09] 578.04 1.21{09] 3.55[-15
2s2p3d Py 252p7 f 9.53[09] 9.53[09] 5.813 3.91[09] 3.53[08] 578.13 3.20[08] 9.37[-16]
252p3d P) 2s2p7f - 5.38[10] 5.38[10] 5.809 8.58[09] 1.86[09] 578.61 1.83[09] 5.36[-15]
252p3d P} 2s2pTf 4.32[09) 4.32[09] 5.794 5.58[09] 4.62(08] 578.64 3.80[08] 1.11[-15]
252p3d P4 232pTf 7.04{10] 7.04[10] 5.796 7.07[09] 1.32[09] 578.75 1.31[09] 3.83[-15]
2s2p3d  (°P)? 282pdf 8.81(09] 8.81[09] 5.938 7.48[10) 4.88[08] 583.91 2.37[08] 6.84[-16]
252p3d P)? 252p7f 3.44[11] 3.44[12] 5888 5.80[09] 4.27[08] 585.10 4.26[08] 1.24[-15)
252p3d P)* 2s2p7f 2.65[11) 2.65[1t] 5.875 1.04{10] 6.91[08] 585.67 6.86[08] 2.00[-15)
"252p3d P) 2s2p7f 1.99[10] 1.99[10] 5.860 6.01{09] 1.32[08] 586.08 1.26[08] 3.66[-16]
252p3d P2 2s2p7f 3.80[10] 3.80[10] 5.835 9.52{09] 3.54[08] 586.20 3.43[08] 1.00[-15]
252p3d  (* 2s2p7f 8.15[10] 8.15[10] 5.848 9.77(09) 1.55[09] 586.40 1.52[09] 4.45{-15]
2s2p3d 252p8f 1.70(11] 1.70{11] 6.912 8.19(09] 1.07|08] 586.67 1.06[08] 2.77[-16]
2s2p3d 252pT f 4.89[10) 4.89(10] 5.825 8.97(0% 1.78[09] 586.85 1.73[09) 5.04[-15)
2s2p3d 2s2pRf 1.54[08] 1.54[09] 6.903 8.68[09] 4.28[08] 586.92 2.51[08] 6.58[-16]



Low level Upper level Aq YA, Es TgA, gA, A Qa4 cy
Conf. LSJ Conf. L5J 57! s~ eV 5! g™! A 5! cm® /s
2s2p3d (°P)?Ds;y  252p7f (P) *Frjz  8.15[10] 8.15{10] 5814 9.77[09] 2.10[09] 587.36 2.07[09] 6.06[-15]
2s2p3d  (PP) °Fy;2  252p8f (P)2Ggs, 4.90[09] 4.90[09] 6905 6.80[09] 3.14[09) 587.70 2.76(09] 7.24[-15
2s2p3d  (*P) *D3jp  2s2p7f (PP) 4G5 4.32(09] 4.32[09] 5794 5.58[09] 249[08] 587.72 2.05[08] 6.01[-16]
2s2p3d  (3P) ?Fyn  252p8f (P)%F7;; 1.54[09] 1.54[09] 6.903 B8.68[09] 4.95[08] 587.75 .2.90[08] 7.61[-16]
2s2p3d (*P)*Fypn  252p8f (P)%F;, 9.54[10] 9.54[10] 6.871 7.51{09] 1.99[08] 587.82 1.97(08] 5.18[-16]
2s2p3d  (*P) *Ds;n  252p7f (*P) 4Gy 7.04]00) 7.04[10] 5796 7.07[09] 1.92[08] 587.86 1.89(08] 5.55[-16]
2s2p3d  (*P)*Fs;»  2s2p8f (*P) 3G, 4.6209) 462(09] 6.868 531[08] 1.29(09] 587.90 1.13[09] 2.96[-19]
2s2p3d  (*P) ‘P52  252p7f (*P)2Dg;, 26511 265(11] 5875 1.04[10] 1.8008] 587.99 1.78[08] 5.19[-16]
2s2p3d  (°P) *Fs;n  2s2p8f (*P) %Gy 2.35[09] 2.35(09]) 6.862 6.98[09] 4.67(08] 588.05 3.41[08] 8.97[-16]
2s2p3d  (3P) 4Py 2s2p7f (®P)2Dsyp 2.65[11] 265[11] 5.875 1.04[10] 2.05[08] 588.34 2.04[08] 5.93[-16]
252p3d  (PP)*Ps;z  2s2p7f (*P)%Dypp  1.99[10] 1.99[10] 5860 6.01[09] 5.80[08] 588.41 5.52[08] 1.61[-15]
252p3d  (3P)*Ps;z  2s2pTf (3P)4D;» 3.80[10] 3.80(10] 5.855 9.52(09] 2.34[09] 58854 2.27[09] 6.61[-13]
2s2p3d  (PP) 2Fy,  2s2p8f (PP)4F;;,  1.30[09] 1.30[09] 6.844 4.80(09] 4.43(08] 588.58 3.03[08] 8.01[-16]
2s2p3d  (PP) Py 252p7f (3P) %Dy 4.66[09] 4.66[09] 5865 3.8809] 9.40{08] 588.60 7.78[08] 2.27(-15]
2s2p3d  (°P) *Py;p  252pTf  (3P)*Dyp 1.99(10] 1.99(10] 5860 6.01(09] 1.40(09] 588.76 1.33(09] 3.87(-15]
2s2p3d  (PP) Py 2s2p7f (3P)*Dypy  4.66[09] 4.66{09] 5.865 3.88(09] 7.12(08] 588.82 5.89(08] 1.72[-19]
2s2p3d  (*P)*Ps;p  2s2p7f (PP)2Gqy,  1.94[11] 1.94[11) 5822 6.98[09] 9.04[08] 589.46 9.89[08] 2.89[-15]
2s%4p  (*8) 2Py 20%3d (*D) %8y, 1.08[14] 1.03[14] 5805 9.73[09] 2.75(08] 589.55 2.75[08] 8.05[-16]
2s%4p  (18) 2Py, 2p%3d (*D) %8, 1.08[14] 1.03[14] 5.805 9.73[09] 5.54[08] 589.70 5.53[08] 1.62[-15]
2s2p3d (3P} 4Psyy  252p7f (3P)%Gqje 7.04[10] 7.04[10] 5.796 7.07[09] 2.34[08] 590.20 2.31[08] 6.76[-16]
2s%6f  (18) 2Fy,  2s2p7f (YP)2Gq;e  296[13] 1.86[14] 15.346 2.68[10] 8.65[08] 590.29 1.38(08] 1.55[-16)
2s26f  (18) % Fy  2s2p7f (1P) %Gy 2.96(13] 1.87[14] 15.346 3.34[10] 1.13[09] 590.29 1.79{08] 2.02[-16]
2s%4p  (}S) 2Py, 2s2p7p (3P) %Sy, 3.80(12] 3.80[12] 5.751 1.70[10] 1.20[08] 591.09 1.20{08] 3.52[-16]
2s%4p  (1S) 2Py 2s2pTp (®P) %Sy, 3.80{12] 3.80[12] 5.751 1.70(10] 2.35(08] 591.24 2.34(08] 6.50[-16]
2s2p3d (°P)%Fy;; 2s2p8p (*P) ?Ds;»  6.01[11} 6.01[11] 6.741 4.88[09] 4.94[08] 591.47 4.93(08] 1.31[-15]
2s2p3d  (°P)*Fyp  2s2p8p  (*P)2D;;;  6.40[11] 6.40[11] 6.769 6.52[09] 7.48[08] 591.51 7.46(08] 1.98[-15]
2s2p3d  (3P) *Py;n  2s2p8f (*P) 2Dy, 2.84{11] 2.84[11] 6.919 5.78[09] 2.18[08] 594.41 2.17(08] 5.69[-16]
2s2p3d  (3P) 2Py 2s2p8F (*P}2D;p  1.70[11] 1.70[11] 6.912 8.19(09] 1.20[09] 594.62 1.19{09] 3.11[-15]
2s2p3d  (3P) Py 2s2p8F (PP} 2Dy 2.84[11] 2.84[11] 6.919 5.78[05] 1.05[09] 594.87 © 1.04{09] 2.73[-15]
2s2p3d  (*P)*Py  2s2p8f (PP)“Ds;»  1.85[10] 1.85[10) 6.903 4.20(05] 1.30{08] 594.89 1.25[08] 3.28[-16]
2s2p3d  (PP) %Py, 2s2p8f (PP)?F5;,  9.54[10) 9.54[10] 6.871 7.51{09] 6.69[08] 595.80 6.60[08] 1.74[-15]
2s2p3d  (PP) 2Py, 2s2p8p (®P)25y,, 1.59[13] 1.59[13] 6.856 2.76[09] 2.68{08] 596.22 2.68[08] 7.07[-16]
2s2p3d  (PP) %Py, 2s2p8p (®P) 25y, 1.59[13] 1.59[13] 6.856 2.76[09] 1.59{08] 596.68 1.59(08] 4.19[-16]
2s2p3d  (PP)%Fyn  2s2pdf  (‘P)?Gr;2  1.63[14] 1.63[14] 6.257 5.55[10) 8.96[08] 60542 8.96[08] 2.51[-15]
2s2p3d  (PP)°Fppn  2s2pdf ('P)2Ggye 1.63[14] 1.63[14] 6.258 6.94[10} 1.25[09] 606.30 1.25[09] 3.49[-15]
2s2p3d ('P) %Py 2s2p7p (P) %51, 8.21[13] 1.14[14] 14.897 1.15[10] 2.22[08] 608.68 1.60[08] 1.88[-16]
2s2p3d  ('P) %Py 2s2p7p  (1P)%5y. 8.21[13] 1.14[14] 14.897 1.15[10] 4.67[08] 608.74 3.36[08] 3.96[-16]
2s%4p - (18) Py, 2p°3d (D) %Py, 6.58[09] 6.58[09] 5.140 5.02[10) 7.49[08] 608.83 1.56[08] 4.87[-16]
2s2p3d  (1P) 2Py 2s2pTp  (YP) %Dy 4.48[12) 1.60{13] 14.869 2.14[10] 5.61[08] 609.56 1.57[08] 1.86[-16]
2s2p3d  (3P)Fy,  2s2p6f (3P)%Ggp 391[11] 3.91[11] 4.247 1.16(10] 3.05(08] 610.12 3.04[08] 1.04[-15]
2s2p3d  (3P)‘Fpy  2s2p6f (PP)'Fy,  7.84[09) 7.84[09] 4.232 1.49(10] 1.40[09] 610.58 1.18[09] 4.03[-15]
2s2p3d  (*P) YFy,  2s2p6f (PP)4Fy,  6.96(09] 6.96[09] 4.206 6.43[09] 6.33(08] 610.59 5.14[08] 1.77[-15]
2s2p3d (PP} 9Fy,  252p6f (3P) %Gy 3.68[11] 3.68[11] - 4.216 1.11(10] 5.00[08] 610.61 4.98(08] 1.71j-15]
2s2p3d (3P} 4F5;2  292p6f (PP)*Fy,  1.03(09] 1.03(09] 4215 1.28[10] 6.10[08] 610.65 2.39[08] 8.22{-16]
2s2p3d  (PP)4F5;,  2s2p6f (PP)*Fy,  4.29(09] 4.29[09] 4209 9.58[09] 1.18{09] 610.80 8.63[08] 2.97[-15]
2s2p3d  (PP)*F5;»  2s2p6f (PP)4Fy, 6.96[09] 6.96[09] 4.206 6.43[09] 1.71j08] 610.91 1.39[08] 4.78[-16)
2s2p3d  (PP)*Fr;p  2s2p6f (PP)*Fy,  1.03[09] 1.03(09) 4.215 1.2810] 1.58/09] 611.10 6.22[08] 2.13[-15]
2s2p3d  (PP)*Fy;2  2s2p6f (3P)*Fy,, 7.84[09] 7.84(09) 4.232 149]10] 2.63/09] 61118 2.21[09] 7.57[-15]
2s2p3d  (PP)*Fp;n  2s2p6f (PP)*F; .  4.20(09] 4.29{09] 4.209 9.58[09] 2.43/08] 611.256 1.77[08] 6.09[-16]
252p3d  (PP)Fy,, 2s2p6f (3P)*Gse  7.69(08] 7.6908] 4178  8.46[09) 4.17(09) 61142 14709 5.07[-15]
2s2p3d  (3P)Fyn  2s2p6f (3P)*Gp,  460{10] 4.60{10) 4182 1.10(10] 4.67]09] 61163 4.53[09] 1.56[-14]
2s2p3s  ('P) 2Py, 2s2p8f (*P) 2Dy  2.84[11] 2.84[11) 6.919 5.78(09] 3.19{08} 611.70 3.18[08] 8.32[-16]
2s2p3d  (PP)*Fr;n  2s2p6f (3P)*Gyyp  4.38[10] 4.38]110] 4.194 1.39]10] 5.8609] 611.71 5.68[09] 1.95[-14]
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Low level Upper level A, ZA, Eg YeA, gA, A Qq Cgﬁ
Conf. LSJ Conf. LSJ i st eV G g7t A 57! cm®/s
2s2p3s ("P) 2Py, 2s2p8f (°P)®Ds;, 1.70[11] 1.70[11] 6.912 8.19[09] 3.43[08] 611.89 3.40[08] 8.92[-16]
252p3s  ('P) 2Py, 2s2p8f (*P)%F5,  9.54[10] 9.54[10] 6.871 7.51[09] 1.96[08] 613.14 1.93[08] 5.08}-16]
2s2p3d  (*P) *Fyjp  2s2p6f (1P) %Gy, 7.72[13] 7.88[13] 13.555 3.85[10] 1.45(08] 616.67 1.42(08] 1.92{-16]
2s2p3d  (*P) *Fgyp  2s2p6f (P) %Gy T.72[13] 7.88[13] 13.555 3.08[10] 1.12(08} 616.67 1.10[08] 1.48[-16]

2s2p3d  (*P) 2F5,  2s2p7f (PP)%Dy;, 3.80[10] 3.80[10] 5.855 9.52[09] 1.33[08] 617.56 1.29[08] 3.77}-16] -
252p3d  (°P) 2Fypp  2s2p7f (*P)2Fy;,  8.15[(10] 8.15[10] 5.848  9.77(09] 4.97[08} 617.77 4.89[08] 1.43{-15]
252p3d  (°P) Fpn  2s2p7f (3P) %Gy, 5.26{11] 5.26[11] 5.858 7.80[09] 3.19[09] 618.39 3.19[09] 9.28[-15]
252p3d  (°P) 2Fy;»  2s2p7f (°P)%F5  4.89(10] 4.89[10] 5.825 8.97[09] 3.05(08] 61848 2.96(08] 8.64[-16]
2s2p3d  (PP) 2Fy;0  2s2p7f (3P)“*D» 3.80[10] 3.80[10] 5.855 9.52(09] 2.02(08] 618.48 1.96{08] 5.70[-16]
2s2p3d  (PP) %Fy;»  2s2p7f (3P)%Gq;z  1.94[11] 1.94[11] 5.822 6.98(09] 1.07[09] 618.57 1.06[09] 3.10[-15]
2s2p3d  (PP) *Fy;»  2s2p7f (3P)?Fy,  8.15[10] 8.15[10] 5.848 0.77(09] 4.72(08] 618.70 4.65(08] 1.36[-15)
2s2p3d  (PP) *Fyy,  2s2p7f (3P)?Fy,  8.15(10] 8.15[10] 5.814  9.77[09] 6.45[08] 618.84 6.35(08] 1.86[-15|
2s2p3d  (°P) *Fy;,  2s2p7f (PP)*Gqyy  7.04[10] 7.04[10] 5.796 7.07[09] 4.07[08] 619.39 4.02[08] 1.18[-15]
2s2p3d  (PP) %Fy;,  22pTf (3P)%F3,  8.15[10] 8.15[10] 5.814 9.77(09] 2.45[08] 619.77 2.41[08] 7.06[-16]
2s2p3d  (3P)*Fypp  2s2p7f (3P) %Gy 5.38[10] 5.38[10] 5.809 8.58[09] 3.04[08] 619.90 2.9908] 8.77(-16)
252p3d  (3P) *Fyp  2s2pdf (YP) 2Dy 1.30[11] 1.30[11] 5.756 3.25[10] 1.42[08] 620.61 1.33[08] 3.92[-16]
252p3d  (*P) 2F;;p  2s2pAf (1P)%Dy  1.43[11) 143[11] 5.756  4.82[10] 2.30[08] 621.55 2.18{08] 6.42[-16] -
2524f  ('S) %Fy;, 282pAf  (YP)%Grp 1.63[14] 1.63[14] 6.257  5.55[10] 1.28[10] 622.13 1.28(10] 3.59-14
2824f  (*S)%Fy,  2s2paf  (P)%Goy, 1.63[14] 1.63[14] 6.258 6.94]10) 1.65(10] 622.05 1.65(10] 4.621-14]
2s24f  ('S)%Fy;  2s2pAf  ('P) %Gy 1.63[14] 1.63[14] 6.257. 5.55{10] 4.58[08] 622.16 4.58{08] 1.28{-15]
252p3d  (*P) *Dyjo  2s2p6f (PP) %Dy, 1.38[09] 1.38[09] 4.269  6.30{00] 4.64[08] 622.97 2.16[08] 7.39(-16]
252p3d  (*P)*Ds;y  2s2p6f (*P) Dy  1.3809] 1.38[09] 4.269 6.30[09] 2.69{08] 623,15 1.26[08] 4.30[-16]
252p3d  (3P) "Dyyy  2s2p6f (3P} D5, 2.69[09] 2.69(09] 4.262 9.55(09] 1.17[09] 623.36 7.33[08] 2.50[-15]
252p3d  (*P) *Dqjp  2s2p6f (PP} %Dgyy 26909 2.69[09] 4.262 9.55(09] 2.46{08] 623.64 1.5408] 5.28[-16]
252p3d  (°P) Dy 2526f (P} °D;pp  3.00[08] 3.00[08] 4.252 1.32[10] 2.10[09] 623.97 3.23[08] 1.10[-15)
2s2p3d  (*P) %Dy 232p6f (3P} %Gy, 3.91[11] 3.91[11]  4.247  1.16[10] 4.74[08] 624.12 4.73[08] 1.62[-15]
2s2p3d (*P) *Fy;,  2s2pTp  (*P) 2Dy,  8.67{11) 8.67[11] 5.630 1.23[10] 2.57(08] 624.57 2.56[08] 7.62[-16]
2s2p3d  (*P)%F7;,  2s2p7p  (PP)*Ds;p  8.74[11] 8.74[11] 5.659 1.81[10) 3.70[08] 624.59 3.69[08] 1.10[-15]
2s2p3d  (*P) *Dijq  2s2p6f (3P)*Fys,, 7.84(09] 7.84[09] 4.232 1.49[10] 5.57(09] 624.60 4.68[09) 1.60[-14]
252p3d  (*P) *Dypy  282p6f (PP) “F5,,  4.2909] 4.295[09] 4209  9.58[09] 3.50[09] 624.84 2.55[09] 8.75[-15]
292p3d  (PP) %Dy 252p6f (PP)*Fy,  6.96[09] 6.96[09) 4.206 6.43[09] 2.52[09] 624.86 2.05[09] 7.04[-15]
2s2p3d  (3P)“*Ds;, 2s2p6f (°P)4Fy,, 1.03[09] 1.03[09] 4.215 1.28[10] 3.94[09] 624.86 1.55{09] 5.31[-15]
2s2p3d  (*P) *Dy;p  2s2p6f (PP)*Fy,  6.96(09) 6.96[09] 4.206 6.43[09] 7.42[08] 624.96 6.03[08] 2.07[-15]
252p3d  (3P) *Ds;o  2s2p6f (PP)*Fypp  4.20[09) 4.20{00] 4.209 9.58[09] 5.40(08] 625.02 3.94[08] 1.35[-15]
2s2p3d  (3P) %Py 2s2pTf (®P) %Dy 3.44[11] 3.44{11] 5.888 5.80[09] 2.70[08] 625.31 2.69{08] 7.82{-16]
2s2p3d  (*P) %Py 2s2p7f (*P)2Ds;; 265[11) 2.65{11] 5.875 1.04[10] 1.89[09] 625.75 1.87[09] 5.45[-15]
252p3d  (*P) *Dq;z  2s2p6f (*P)*Gyy, 4.38[10] 4.38[10] 4.194 1.39[10] 2.34[09] 625.78 2.27[09] 7.79[-15}
252p3d  (P) %Py,  2s2p7f (PP)%Dsyp 3.44[11] 3.44[11] 5888 5.80[09) 1.30[09] 625.82 1.29[09] 3.75{-15]
2s2p3d  (PP)*Ds;;  2s2p6f (PP)%Gs;p  7.69[08] 7.69(08] 4.178 8.46[09) 5.12[08] 625.83 1.81[08] 6.23[-16)
252p3d  (°P) *Ds;o  2s2p6f (*P) *Gyj  4.60[10) 4.60[10] 4.182 1.10[10} 1.44[09] 625.90 1.40[09] 4.81[-15]
2s2p3d  (PP) %Py, 2s2p7f (3P) Dy 1.99[10) 1.99(10] 5.860 6.01[00] 1.42[08] 626.22 1.35(08] 3.94[-16]
2s2p3d  (PP) %Py, 2s2p7f (3P)%Fyp  4.89(10) 4.8910] 5825 8.97(09) 3.65[08] 627.31 3.54[08] 1.03[-15]
25%p  ('S) 2Py, 2s2p6p  (1P) 25y, 1.35[14] 2.00{14] 13.152 1.18[10] 1.14[09] 629.61 7.70[08] 1.08[-15]
2s2p3d. (PP) 2Py, 2s2pTp (3P) 28y, 3.80[12] 3.80[t2] 5.751 1.70[10] 4.63[08] 629.69 4.62(08] 1.36[-15]
2s%6p  ('8)2P3n  2s2p6p ('P) %5, 1.35[14] 2.00[14] 13.152 1.18[10] 2.72[09] 630.03 1.84[09] 2.58[-15]
2s2p3d  (*P)2Py;n  2s2p7p  (3P) %Sy, 3.80[12] 3.80[12] 5.751 1.70[10] 2.59[08] 630.21 2.58{08] 7.60[-16]
2s%5f  ('8)*Fyn 2s2p5f (YP)%Gq,  L31[14] 1.39(14] 10922 3.97(10] 1.16(10] 630.58 1.10(10} 1.93[-14]
2s%5f  (18)2F3n  2s2p5f (YP)%Gg;, 1.31[14] 1.39(14] 10923 4.97(10] 1.50(10] 630.58 1.42(10] 2.50[-14]
25%5f  (18)2Fn  282p5f (1P) %Gy 1.31[14] 1.39(14] 10922 3.97(110) 4.26[08] 630.58 4.04(08] 7.09[-16]
2s%ap  (15) 2 Py, 2s2pdp (YP) 2Dy 320111 3.20[11]  4.412  6.03[10] 5.70[09] 631.38 5.44(09] 1.83[-14]
2s%5p  (18) 2Py 2s2p5p (*P) 28y 211[14] 2.11[14] 10.210 1.19[10] 1.99[09] 631.40 1.99{09] 3.75[-15]
2s%4p  ('S)?Py»  2s2pdp ('P)?Ds;p  358[11] 3.58(11] 4.416 9.16[10] 1.03[10] 631.44 9.88[05) 3.32[-14]
2s2pdd  (*P)2Fy5;  2s2p8f ('P)2Gq;,  3.41[13] 4.56{13] 16.254 2.61[10] 1.22[09] 631.46 9.08{08) 9.36[-16]
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Low level Upper level A, A, Eg TgA, gA, A Q4 Ce
Conf. L5J Conf. LSJ 57! 5! eV 57! s7! A s} cmd /s
25%5p  (19) *Pyp  2s2p5p  (P) 28y, 211[14] 211[14] 10210 1.19(10] 3.98[09] 631.47 3.97[09] 7.49(-15]
25%4p  (1S) *Py,  2s2pdp  (*P) 2D3p 3.20[11] 3.20[11] 4.412 6.03[10] 1.15(09] 631.55 1.10[09] 3.69[-15]
2s%p  (1S) 2Py, 2s2p6p  ('P)*Dss;  1.86(12] 8.0613] 13.103 6.10[10] 7.64[09] 631.59 1.76[08] 2.49[-16]
2s2p3d  (3P) D3y 252p6f (*P) 2Dy, 6.82(11] 6.82(11] 4.328 1.43(10] 9.98[08] 631.60 9.93(08] 3.37|-13]
2s2p3d  (3P) *Ds;;  2s206f (PP) 2Dspp  3.02[11) 3.0211) 4328 3.70(10] 2.76[09] 631.62 2.70[09] 9.18[-15]
252p3d  (3P) *Dgpp  2s2p6f (P) 2Dy, 6.82[11] 6.82[11] 4.328  1.43[10] 1.08(08] 631.81 1.08[08] 3.66[-16]
252p3d  (3P) 2Dgpn  252p6f (°P)2Ds;p  3.02[11] 3.02(11) 4.328  3.70[10] 1.88(09] 631.84 1.84[09] 6.24[-15]
252p3d  (3P) 2Dgy  2s2p6f (PP)2Fye  20710] 20710] 4319 6.67(10] 1.01{10] 632.13 7.21[09] 2.45[-14]
2524f  (1S) %Fy;,  2s2pdf (‘P)%Fy, 881{09] 88109 5938 7.48[10] 6.53[08] 632.26 3.17(08] 9.15[-16]
2524f  (1S) %Fy5;,  2s2pdf  (P)%F5  4.16[09] 4.16(09] 5938 5.62[10) 1.41[10] 63227 432(09] 1.25[-14]
2524f  {1S)2Fy  2s2pdf (‘P)2Fr,  881[09] 88109 5938 7.48[10] 191[10] 63229 9.26(09] 2.68[-14]

252pdd  (3P) *Fy,  2s2p8f (P) Gy 3.41[13] 4.57(13] 16.254 3.26[10] 2.22(09) 632.30 1.65{09] 1.70[-15] -
2524f  (1S) iFy,  2s2p4f (YP)%Fy,  4.16[09] 4.16[00] 5938 5.62[10] 7.88[08] 63230 2.42(08] 7.00[-16]
2s2p3d  (3P) 2Py, 2s2pTp  (PP) %D5;,  874(11] 8.74(11] 5.659 1.81[10] 1.19(08] 63263 1.19(08] 3.54[-16]
252p3d  (3P) 2Dsyp  2s2p6f (3P) %Dy 3.0211) 3.02{11] 4.291 3.70[10] 5.04[09] 632.79 4.04[09] 1.68[-14]
2s2p3d  (3P) 2Ds;,  2s2p6f (P) %Ds;z 3.02[11) 3.02(11] 4.291 3.70(10] 1.20(08] 633.01 1.18[08] 4.01[-16]
2s27f  (18) *Fsp  2s2p7f (*P)2Gq;. 296[13] 186[14] 15346 2.6810] 1.30{10] 633.23 2.07[09] 2.34[-15]
25°7f  (18)%Fyp  2s2p7f (PP)%Gop  296(13] 1.87[14] 15346 3.34[10] 1.68[10] 633.23 2.67[09] 3.01[-15]
2s%af  (18)2F5;  2s2p7f (PP) %Dy, 3.44[11] 3.44[11] 5888  5.80[09] 1.06[08] 633.87 1.06[08] 3.07[-16]
25*4p  ('8) 2Py 2s2p6f (PP)*Dsp  6.82[11] 6.82[11] 4328 1.43[10] 5.03(08] 634.09 5.00[08] 1.70[-15]
2s24p  (*S) 2Py 2s2pdp  (1P) %Sy, 1.54[14] 1.54[14] 4325 9.31[09] 7.90[08] 634.19 7.90[08] 2.68[-15]
2s%4p  (8) ?Py,  2s2p6f (®P)°Dssp 3.02[11] 3.02[11] 4.328 3.70[10] 5.50[08] 634.29 5.39[08] 1.83[-15]
2s24f  (*S) *Fyp  22p7f (PP)*Dspp  265[11] 265[11] 5875  1.04[10] 1.04[09] 634.32 1.03[09] 2.99[-15]
2s24p  (1S) 2Py, 2s2pdp  ('P) 28y, L.54[14] 1.54[14] 4325 9.31[09] 1.73[09] 63436 1.73[09] 5.89[-15]
2s2p3d  (3P) “Py;,  2s2p6f (*P)2D5p,  3.02(11] 3.02[11] 4328  3.70{10] 1.04[08] 634.55 1.02(08] 3.46[-16]
2s2p3d  (3P) “Pyyn  2s2p6f (*P)2F;;; 20710 2.07(10] 4319  6.67(10] 6.04[08] 634.84 4.31(08] 1.46[-15]
2s24f  (1S) *Fp;,  282pTf (PP)%Ggpe 5.26{11) 5.26{11] 5858 7.80[09] 1.29(08] 634.89 1.20[08] 3.75[-16]
2s24f  (1S) *Fy;  2s2p7f (*P)“%D;jp 3.80[10] 3.80[10] 5.855 9.52[09) 7.90[08] 634.98 7.66/08] 2.23[-15]
2s%4f  (*S) *Fp  2s2p7F (PP)2Fy,  815[10] 8.15(10] 5.848 9.77(09] 1.56(08] 635.18 1.54[08] 4.48[-16]
2s%4f  ('S) *Fy,  28207f (3P)2F;, 8.15(10] 8.15{10] 5.848 9.77(09] 1.45(09] 63521 1.43[09] 4.18[-15]
252p3d  (°P) *Dssp  252p6f (PP)2Gq/,  3.68[11] 3.68[11] 4.216 1.11[10] 2.98[08] 635.46 2.97(08] 1.02(-15]
2s%4p  (18) *Py2 2s2p6f (3P)?Dss,  3.02(11) 3.02[11] 4201 3.70[10] 2.25[08] 635.47 2.21[08] 7.52[-16]
2s%65p  (18)*Py2 2s2p5p  (P) 2Dy 2.04[12] 2.04[12] 10.077 1.96{10] 7.41{09] 635.71 7.40[09] 1.41[-14]
2s%5p  (18) *Py2 2s2p5p  (P)?Dsy;  2.06[12] 2.06[12] 10.077 2.93(10] 1.33[10] 635.76 1.33[10] 2.54[-14]
2s%5p  (18) *Pye 2s2p5p ('P)?Da;,  2.04[12] 2.04[12] 10.077 1.96(10] 1.45[09] 635.77 1.45(09] 2.77[-15]
25?4f  (1S)*Fy;n 2s2p7f (PP)?Fspp  4.89[10] 4.89(10] 5.825 8.97(09] 881[08] 63592 8.55(08] 2.50[-15]
26%4f  ('S) *Fy,,  282p7f (PP)%Fy;;  4.89[10] 4.89[10] 5.825 8.97(09] 2.71[08] 635.96 2.63(08] 7.68[-16]
2s%8p  (18) Py, 2s2p8p (YP) %S, 8.05[13] 1.28[14] 16.087 2.17(10] 2.21[09] 636.10 1.39[09] 1.46}-15]
25%8p (18} %Py, 2s2pBp  (YP)%S,,, 8.05[13] 1.28[14] 16.087 2.17[10] 4.48[09] 636.12 2.82(09] 2.96[-13]
2524f  (18)%Fy,  2s2p7f (*P) Py, 8.15[10] 8.15[10] 5.814 9.77(09] 1.03[09] 636.34¢ 1.01[09] 2.96[-13]
252p3d  (PP) %P5,y 2s2p6f (PP) D5,  2.69(09) 2.69(09] 4.262 0.55[09] 1.38[09] 636.67 8.67[08] 2.96[-15]
252p3d  (PP) 4Py 282p6f (PP) %Dz, 1.38[09) 1.38[09] 4.260 6.30[09] 1.80(09] 636.87 8.42(08] 2.88[-15]
252p3d  (3P) 4Py 2s2p6f (*P) %Dy 3.00[08] 3.0008] 4.252 1.32[10] 4.77(09] 637.02 7.34[08] 2.51[-15]
2s2p3d  (PP)*Py;n  2s2p6f (3P)*Dg;,  2.69(09) 2.69[09] 4262  9.55(09] 3.13{09] 637.08 1.97[09] 6.73[-15]
252p3d (PP)4Py»  2s2p6f (PP) %Dy, 1.38[09) 1.38[09] 4.269 6.30[09] 1.36[09] 637.13 6.36(08] 2.17[-15
25%6h  ('S) ®Hon  2s2p6h  ('P) %G/ 4.99[10] 5.09[10] 13.596 2.59[10] 2.25{10] 637.30 2.07(10] 2.79[-14]
2s26h  ('S) ®Hyyp  2s2p6h  ('P)2Gg  4.99[10] 5.09[10] 13.596 3.23[10] 2.76{10] 637.30 2.54[10] 3.42[-14]
2526h  (18) *Hypp  2s2pbh  (1P) 2Gan  4.99[10] 5.09[10] 13.596 3.23[10] 5.11/08] 637.30 4.71(08] 6.33[-16]
2s27h  (18) Hgso  2s2p7Th  (YP) %G/ 112(11] 1.24[11] 15200 2.52[10] 2.30[10] 637.34 2.21{10] 2.52[-14]
2s27h  (18)®Hy . 282pTh  (PP) %G, 112011 1.14[11] 15200 3.15[10] 2.82[10] 637.3¢ 2.71{i0} 3.10[-14]
252Th  (*8) %Hg;y  2s2pTh  (P)2Gep  112(11] 1.14[11] 15.200 3.15[10] 5.23[08] 637.34 50108} 5.74[-16)
2528k (18) %Hgsp  252pTh  (YP) %G L76[11] 1.79[11] 16.240 2.55{10] 2.38[10] 637.38 2.30{10] 2.37(-14)
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Low level Upper level A, DA Eg YgA, gA, A Qu cy'

Conf. LSJ Conf. LSJ s! s71 eV 5! g1 A s! cm?/s

2578k (\5) “Hiiyz 282pTh  (\P) *Geje  L75[11] 1.79[11] 16.240 3.18[10] 2.92[10] 637.38 2.82[10] 2.91[-14]
25%8h  ('S) 2Hgjr  252pTh  (*P)2Ggy,  1.75[11 1.79[11] 16.240 3.18[10} 5.41[08) 637.38 5.22(08] 5.39[-16]
2528k (15) ®K\sp2 2527k (PP) My, 1.16[09] 1.17(09) 16.241 4.32[10] 4.14[00] 637.41 1.13[10] 1.17[-14]
2528k (1S) ?Kiy/2 2s2pTk  ('P) %0y, 1.16[09) 1.17(09] 16.241 3.70[10) 3.59{10] 637.41 9.79[09} 1.01[-14]
2528k (1S) 2Ky3;p 2527k ('P) 2L  1.16[09] 1.17[09] 16.241 4.32(10] 3.98[08] 637.41 1.09{08] 1.12[-16}
2528k (1S) ?Ki3/2 2s2pTk  ('P)Ly5;2 270[11] 2.70{11] 16.241 4.27(10] 4.09[10] 63743 4.04{10] 4.17(-14)
25%k  (1S) *Kissz  252pTk  (1P) ®Lyz;p 270011] 270(11] 16.241 4.81{10] 4.64[10] 63743 4.58[10] 4.73[-14]
2528k (1S) ?Kisp2 25207k (1P)2Ly5;p 270[11] 270[11] 16241 4.27(10] 3.44[08] 63743 3.39[08] 3.50[-16}
25%h  (1S) 2Hgyz  2s2p6h (1P} I, 800012] 8.07[12] 13591 3.7710] 3.2010] 63745 3.17[10] 4.26[-14]
25%h  (18) 2Hyy2  2s2p6h  (1P) 20y, 8.0012] 807[12] 13.591 4.40[10] 3.79[10] 63745 3.75[10] 5.05[-14]
2526k (*S) Hy1;2 28206 ('F) My, 8.00(12] 8.07[12] 13.591 3.77[10] 4.92[08] 637.45 4.87[08] 6.55[-16)
2527Th  (1S) *Hopp  252p7h  ('P) 2Ly, 9.38[12] 9.46[12] 15196 3.51[10] 3.13[10} 637.48 3.1010] 3.55(-14]
2527h  (18) 2Hy1;2  2s2p7h  (1P) 2Ly, 9.39[12] 947012 15196 4.09[10] 3.71[10] 637.48 3.67[10] 4.21[-14]
2s?8h  (18) *Hgpo  2s2p7h  ('P) 21, 8.26[12) 8.33[12] 16.237 3.30(10) 3.04[10) 637.48 38.01[10] 3.11[-14]
2s28h  ('S) *Hyiyp 2s2p7Th  ('P) 2L, 8.26[12] 8.33(12] 16.237 3.85(10] 3.60(10] 637.48 3.57[10] 3.68[-14]
2s27Th  (8) %Hy 2 2s2pTh  ('P) *L.,  9.38[12) 9.46[12} 15.196 3.51[10] 4.82(08] 637.48 4.77(08] 5.46[-16]
2s%8h  (1S) *Hyy2  2s2pTh (1P) %Ly, 8.26[12) 833(12] 16.237 3.30[10] 4.68[08] 637.48 4.64[08] 4.78[-16)
25%8f  (18) %Fspy  252pBf (1P) %Gy 3.41013] 4.56[13] 16.254 2.61{10] 1.91{10] 637.55 1.42[10] 1.47[-14]
25°8f  (18) *Fy;p  252p8f (YP)2Gop  3.41[13] 4.57[13] 16.254 3.2610] 2.41[10] 637.63 1.80[10] 1.85[-14]
26%8f  (18) 2Fyy,  2s2p8f (P) %Gy, 3.41[13] 4.56{13] 16.264 2.61[10] 6.68[08] 637.63 5.00(08] 5.15(-16)
25°8p  ('8) 2P0 252p8p (1P) %Dy 411012] 131[13] 16.040 1.68[10] 1.00[10] 637.64 3.16{09] 3.32(-15|
25%8p  (18) %P3y 282p8p ('P)2Dgp  4.11[12] 130[13] 16.040 2.52[10] 1.80[10] 637.66 5.71[09] 6.01[-15]
2s%8p  (18) %P3, 2s2p8p ('P)2Ds,  401[12] 1.31[13] 16.040 1.68[10] 1.96[09] 637.66 6.17[08] 6.50[-16]
2s2p3d  (°P) %Dsyy  2s2pdp  ('P)%Py»  213[11] 213[11] 4134 3.11[10] 1.54[08] 637.92 1.43[08] 4.96[-16]
2524f (1S} 2Fy,  2s2pdf ('P) 2Dy, 1.30[11] 130[11] 5756 3.25[10] 1.04(10] 638.18 9.79[09] 2.88[-14]
2524f (18} %Fy,  2s2p4f (1P)®Dy,,  1.43[11] 143(11] 5756  4.82(10] 8.08(08] 638.18 7.65(08] 2.25(-15]
25%4f  (18) 2Ry, 2s2p4f (PP)%Dg  143(11] 143[11] 5756 4.82[10] 147[10] 638.22 1.39[10] 4.08[-14]
252p3d  (*P)*Ps;2  2s2p6f (*P)4Fy, 10309 1.03[09] 4.215 1.28[10] 1.40[09] 63824 5.47(08] 1.88-15]
2s%7f  (15)2Fy,  2s207Tf ('P)2Dgyp  3.63[10] 243(12] 15190 3.93(10] 1.38[10] 638.29 2.05[08] 2.35[-16]
2527f  (15)%Fsp  2s207f ('P) 2Dy 3.94[10] 242012) 15.190 263(10] 9.57(09] 638.31 1.55[08] 1.78[-16]
25%Tp  (18) %Py, 2s2pTp (*P) %Sy, 8.21(13] 1.14{14] 14.897 1.15(10] 1.64[09] 638.37 1.18[09] 1.39}-15]
2527p  (1S) %Py, 2s2pTp ('P) 25y, 821{13] 1.14{14] 14.897 1.15[10] 3.55[09] 638.40 2.55(09] 3.01{-15]
252p3d  (*P)*Ps;z  2s2p6f (°P)4F;,  4.20{00] 4.29(09] 4.209 9.58(09] 143[08] 638.41 1.04[08] 3.58[-16]
252p3d  (3P) *Py;n  252p6f (3P) 4Fs;,  4.29{09] 4.29[09] 4.209 9.58(09] 3.43[08] 638.82. 2.50[08] 8.60-16]
2s%7p  (1S) %Py, 2s2pTp ('P) Dy 4.46[12) 1.59(13] 14.869 1.43(10] 8.34[09] 639.28 2.33[09] 2.76[-15]
25°Tp  (1S) %Py 2s2pTp ('P)%Ds;z  4.48[12] 160(13] 14.869 2.14[10] 1.48[10] 639.30 4.15[09] 4.91{-15]
2s2p3d  (3P) *Pysn  2s2p6f (°P) 4G, 4.60(10) 4.60[10) 4182 1.10[10] 1.10[08] 639.32 1.07(08] 3.67(-16]
2527p  (15) %Py 2s2pTp  (1P) %Dy 4.46[12) 1.59[13] 14.869 1.43[10] 1.52(09] 639.32 4.25[08] 5.02}-16]
2s%4p  (18) %Py, 2s2pdp (1P) %Py, 581[08] 5.81[08) 4141 6.20(10} 5.80[09] 640.40 2.09[08] T7.24|-16]
25%4p  (!18) 2Py, 2s2pdp (PP} 2Py, 213011 213011) 4134 3.11(10] 246[09] 64046 2.29[09) 7.93[-15]
25%dp  (1S) 2Py 2s2p4p (‘P)2P,, 23011 213011 4134 3.11(10) 1.04{09] 640.64 9.7[08] 3.36[-1%]
25%5p  (18) 2Py, 2s2p5p ('P)2Py,  4.62(08] 4.62[08] 9.875 1.08[10] 2.88[09] 642.34 2.27[08] 4.43[-16]
2s%6p  (15) %P3, 2s2p5p  ('P) 2Py, 4.62[08] 4.62(08] 9.875 1.08010] 1.42(00] 642.42 1.12[08] 2.19[-16]
2s2pds  (*P) %Py, 2s2p6p (*P) %Sy,  1.35[14] 2.00[14] 13.152 1.18{10] 7.68[08] 642.67 5.18[08] 7.28[-16]
2s2pds  (*P) 2Py, 2s2pbp  (*P)%8),, 1.35[14] 2.00[14] 13.152 1.18{10] 1.57(09] 64349 1.06[09] 1.49[-15]
252p3d  (°P)2Ds;r  2s2p6p  (3P)%Dypp 3.69[11] 3.69[11] 3956 7.14[10] 1.37(08] 644.02 1.33(08] 4.69(-16]
252p3s  (‘P) 2Py, 2s207F (PP) %Dy, 3.44[11] 344[11] 5888 5.80[09] 3.51{08] 644.48 3.49{08] 1.01[-15)
2s2p3s  ('P) %P3y, 282p7Tf (3P) 2Dy,  265(11) 2.65[11] 5875 1.04[10] 4.84[08] 644.91 4.81[08] 1.40[-15]
25°7f  (*S) *Fsp0  2p%4d (D) 3Gy 147(13] 174(14] 14987 1.91[10] 8.69(09] 645.04 7.35(08] 8&.50[-16]
2s%7f  ('8)%F;,  2p%4d  ('D) Gy 1.48[13] 1.74[14] 14.987 2.39[10] 1.14[10] 645.04 9.66[08] 1.13[-15]
25%6f  (*S)%Fyp  252p6f ('P)%Gpn 772013 7.88[13] 13.555 3.08(10] 2.46[10] 645.32 2.41[10] 3.26[-14]
25%6f  (*S)2Fy,  2s2p6f (PP)*Ggp T.72(13] T.88[13] 13.555 3.85[10] 3.2010] 64532 3.13(10] 4.22[-14]
28%6f  (18) 2Fye  2s2p6f (1P) %Gy, 7.72(13) 7.88(13] 13.555 3.08[10] 9.26[08] 645.32 9.08{08] 1.22[-15]
252p3s  (*P)2Py,  20%3d  (1D) %S, 1.03[14] 1.03(14] 5805 9.73[09] 3.88[08] 647.23 3.88{08] 1.14[-15]
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Low level Upper level A, LA, Es ZeA, gA, A Qa e
Conf. LsJ Conl, g g7t eV g1 5! A 571 em?/s
2s2p3s {1P):Py, 2p73d 1.03[14] 1.03[14] 5.805 9.73[09] 1.96[08] 647.28 1.95[08] 5.73[-16]
2s24p (1S} %Py, 2s2p6p 3.79[13] 3.79[13] 3.929 1.9%[10] 4.85[08] 647.30 4.84[08] 1.71[-15]
25%4p  (18) %Py, 2s2pbp 3.79[13] 3.79[13] 3.929 1.91[10] 1.25[09] 647.48 1.25[09] 4.43[-15]
252p3s  (YP) 2Py 2s2pTp 3.80[12] 3.80[12] 5.751 1.70[10] 1.18[08] 649.09 1.18[08] 3.47[-16]
2s%5p  (18) EPy,  2p*3d 8.55(11] 8.55[11] 9.610 6.72(10) 1.46[09 651.30 1.43[09] 2.86[-15]
.28%p  (18) %Py, 2p°3d 855[11] 8.55[11] 9.610 6.72[10) 2.86[08] G51.37 2.80[08] 5.61[-16]
2s%8p  (15) %P3, 2p%3d 8.59[11] 8&.59(11] 9.608 1.00[11] 2.59[09] 651.42 2.54[09] 5.00(-15]
2s2p3d  (PP) 2D5,,  2p73d 1.32[10] 1.32{10] 3.632 3.43[11] 2.08[09] 655.07 4.87(08] 1.77}-15]
2s%4p  (18) %P3, 2s2pbp 1.96[11] 1.96{11] 3.703 3.86[10] 1.83(09] 655.22 1.78(09] 6.42[-15]
2s24p  (18) %Py, 2s2p6p 1.92[11] 1.92[11] 3.697 3.09(10] 5.38(08] 655.23 5.17(08] 1.87[-15]
2s%4p  (18) Py,  2s2pbp 1.92[11] 1.92[11] 3.697 = 3.09{10] 1.28(09] 655.42 1.23[09] 4.44[-15]
2s%dp  (18) 2Py, 2p*3d 5.44[11] 5.44[11] 3.691 8.43[10) 4.44[09] 655.66 4.33[09] 1.57[-14]
2s%4p  (18) 2Py, 2s2pbp 2.43[09] 2.43[09] 3.684 2.96[09] 1.79[08] 655.70 1.11[08] 4.04[-16]
2s24p  (1S) Py, 2p°3d 54711 54711 3.679 5.46{10] 3.07[09) 655.88 2.99[09] 1.08[-14]
2s24p (18} Py.  2s2p6p 7.29/09] 7.29[09] 3.680 4.88[09] 3.31[08] 656.02 2.83[08] 1.03[-15]
2s%4p  (1§)*Py»  2s2pbp 2.18[09] 2.18[09) 3.665 3.61[09] 2.21[08] 656.37 1.21[08] 4.37[-16]
2s°5f (19)*Fyn  2s2pBp 2.06[12] 2.06[12] 10.077 2.93[10] 1.17[09] 658.91 1.17(09] 2.24[-15)
2s%5f  (1S) *Fs;2 2s2p5p 2.04[12] 2.04[12] 10.077 1.96[10] 8.31{08] 658.92 8.29[08] 1.58[-15]
2s2p3d  (P) *Fy;,  2s2p6f 3.02[11] 3.02(11] 4.328 3.70(10] 1.37[09] 66841 1.34[09] 4.57[-15]
2s2p3d  (3P) *Fypp  2s2p6f 3.02011]  3.02[11] 4.2901  3.70{10] 1.15{09! 669.73 1.13{09) 3.85[-15]
2s2p3d  (*P) 2Fy;y  2s2p6f 2.07110] 2.07[10] 4.319  6.67[10] 3.48[09] 669.83 2.48[09] 8.43[-18]
2s2p3d  (*P) 2Fy;y  292p6f 3.02011) 3.02[11] 4201 3.70(00) 2.57[08] 670.81 2.52[08] 8.58[-16]
2s2p3d (PP} 2Fy,  2s2p6f 3.91[11] 3.91[11] 4247 1.16{10] 5.26[09} 67242 5.25[08) 1.80[-14]
2s2p3d  (3P) *Fyp  2s2p6f 3.68[11] 8.68(11] 4.216 1.11[10] 4.15[00] 672.47 4.13[09] 1.42[-14]
2528h  (18) 2Hyyn  282pTh 0.39[12] 9.47]12] 15196 4.09{10] 1.03[08] 673.56 1.02[08] 1.17[-16]
252p3d  (3P)?F5;,  2s2p6f 4.60{10] 4.60010] 4.182  1.10[10] 3.96[08] 673.71 3.84[08] 1.32[-15]
252p3d  (3P) %Fyjp  282p6f (PP) %Gy 4.38[10] 4.38[10] 4194 1.39[10] 4.06[08] 674.35 3.94[08] 1.35[-15]
252p3d  (3P) %Py, 2s2pdp (1P)%Ds;»  3.58[11] 3.58[11] 4416 9.16[10] 2.88(08] 675.48 2.76[08] 9.30[-16]
2825f  (18)Y%F5.  2p%3d  (1S)°? 8.55[11] &.55[11] 9.610 6.72(10] 4.04]09] 675.68 3.96[09] 7.92[-15]
2s25f (18} Fy,  2p°3d 5y 850[11] &.59[11] 9.608 1.00(11] 5.77]09] 675.74 5.66[09] 1.13[-14]
2825f (18)%F5,  2p°3d 82 8.59[11) &.59[11] 9.608 1.00{t1] 2.91[08] 675.74 2.85[08] 5.71[-16]
2s2p3d  (°P) %Py,  2s2pdp (1P)? 3.20(11) 3.20[11] 4.412 6.03(10] 1.76[08] 676.21 1.68[08] 5.65[-16]
2s2p3d  (PP) 2Py,  2s2p6f (*P)? 6.82{11] 6.82[11] 4.328 1.43(10} 5.43[08] 678.72 5.40[08] 1.83[-15]
282p3d  (3P) 2Py,  2s2p6f (*P)* 3.02[11) 3.02011] 4.328  3.70(00) 2.47[09] 678.75 2.42[09] 8.22[-15]
2s2p3d  (3P) %Py,  2s2pdp (1P)° 1.54[14] 1.54[14] 4.325 9.31[09) 1.39[08] 678.83 1.39[08] 4.71[-18]
2s2p3d  (PP) 2Py 282p6f 6.82[11) 6.82]11] 4.328 1.43]10] 2.58[09] 679.32 2.57[09] 8.73[-15
252p3d  (*P) 2Py 252p6f 3.02{11] 3.02]11] 4.201 3.70[10] 2.37[09] 680.10 2.32[09] 7.91[-15]
2s24p  (19)2Pyp 2p%3s 6.84[12] 6.84[12) 2.905 3.75{10] 2.46{08] 683.86 2.45[08] 9.60[-16]
2s%4p  (18) %Py 2p%3s 6.84[12] 6.84[12] 2.905 3.75[10] 4.63[08] 684.06 4.62[08] 1.81[-15]
2s2p3d  (PP)2D5;  2p%°3d 6.10[11] 6.10[1}] 2.761 1.66[11] 2.68{08] 686.40 2.57[08] 1.02[-15}
252p3d  (*P)2Ds;n  2p%3d 6.22[11] 6.22[11] 2.758 1.00[11] 1.94{09] 686.51 1.86{09) 7.39[-15]
2s2p3d  (P) 2Py 2s2pdp 2.13[11) 2.13[11] 4.134  3.11[10] 1.38[08] 686.63 1.20[08] 4.45[-16)
2s2p3d  (P)'Ds;r  2p°3d 6.10[11] 6.10[11] -2.761 1.66[11] 295[09] 686.66 2.83[08] 1.12[-14]
2s2p3d  (PP)*Dyyn  2p°3d 6.22[11] 6.22[11] 2.758 1.09[11] 2.23[08] 686.76 2.14[08] 8.50[-16]
25%4f  (18) % Fy.  2s2p6f 3.91[11] 3.91[11] 4247 1.16{10] 1.20[08] 691.97 1.19[08] 4.03[-16]
2s2p3d  (PP)*Fys,  2p°3d 54711 547(11} 3.679 5.46{10) 1.15[08] 692.64 1.12[08] 4.07[-16]
2s2p3d  (3P) %Py, 2s2p6p 3.69[11] 3.69(11] 3.956 7.14[10] 3.13[08] 692.83 3.04[08] 1.07[-15]
2s2p3d  (3P)iFy,  2p°3d 5.44[11] 5.44[11] 3.691 8.43[10] 1.77[08] 693.35 1.72[08] 6.23[-16]
2s2p3d  (3P) %Py 2s2pbp 3.7913)  3.79013] 3929  1.91[10] 1.58[08] 693.87 L1.58[08] 5.58[-16]
2s2p3d  (P):Pyy  2s2pbp 3.65[11] 3.65(11] 3.930 5.04[10] 1.00[08] 694.46 1.84[08] 6.50[-16]
2s2p3d  (*P)*Fy,  20°3d 1.32[10] 1.32[10] 3.632  3.43[11] 2.42[09] 695.64 5.67(08] 2.06[-15)
2827f  ('S)2Fpn 2s2p6f 7.72[13] 7.88[13] 13.555 3.85[10] 1.05[08] 6€96.99 1.03[08] 1.39[-16]
2s2p3s  (1P) 2Py, 2s2pdp 3.58[11] 3.58[11] 4.416 9.16[10] 1.32[09] 697.86 1.27[09] 4.26[-15]



Low level Upper level A, YA, Eg TgA, gA, A Quq Ccg
Conf. LSJ Conf. LS8J C 5! eV 57! s! A s! cm® /s
252p3s (P) ‘Payp  2s2pdp ("P)ZDspp  320[11] 3.20[11] 4.412  6.03(10] 1.50[08] 698.00 1.43{08] 4.81[-16]
2s2p3s  (P) %P2 2s2pdp ('P)2Dsp  3.20[11] 32011 4.412  6.03(10] 7.57(08] 698.05 7.23[08] 2.43[-13)
252p8d  (°P) ‘Fyp  2s2p5f (3P)'Fy, 225(09) 2.25(09] 1.653 1.37[10] 2.45[09] 698.41 9.70[08] 4.30[-15]
252p3d  (*P)*Fy;  2s2p5f (3P)4F, 9.80[08] 9.80[08] 1.655 2.05[10] 3.24[09] 698.72 7.22(08] 3.20[-15]
252p3d  (PP)*Fsps  2s2p5f (PP)%Fy, 22509 2.25[08] 1653 1.37(10] 7.82(08] 698.82 3.10[08] 1.37[-15]
2s52p3d  (3P) *Fypp  2s2p5F (PP)4Fy;;  9.80[08] 9.80[08] 1.655 2.05{10] 1.20[09] 699.31 2.68[08] 1.19[-15]
252p3s  ('P) 2Py.  2s2p6f (*P)2Dspp -3.02011) 3.02[11] 4328 3.70[10] 3.21[08] 701.3¢ 3.15[08] 1.07[-15]
2s2p3s  (!P) 2P0 2s2p6f (3P)2D3 682011 6.82[11] 4328 1.43[10] 3.97[08] 70136 3.95[08] 1.34[-15]
2s2p3s  (1P) %Py, 2s2pdp (*P)3Sy;»  1.54{14] 1.54[14] 4.325 9.31[09] 1.20(08] 70143 1.20[08] 4.08[-16]
2s2p3s  (1P) 2Py 2s2p6f (PP) D5, 302011 3.02[11] 4.201 3.70[10] 4.03(08] 702.79 3.95[08] 1.35[-15]
2s2p3d  (*P) *Fy;y  2s2p5f (PP) %Gy, 8.39[09] 8.39[09] 1.555 1.87[10] 1.00[09] 703.28 8.20(08] 3.67[-13)
252p3d  (3P) *Fype  2s2p5f (PP)?Gzp  1.36[10] 1.36[10] 1527 1.51[10] 1.30[09] 703.79 1.15[09] 5.14[-15]
252p3d  (*P) *Fy;y  2s2p5f (®P)%Gg, 8.39[09] 8.39[09] 1.555 1.87[10] 1.94[08] 704.07 1.59{08] 7.11[-16]
252p3d  (PP)*Fypp  2s2p5f (PP) Gy 1.36[10] 1.36(10] 1.527 1.51[10] 1.93[08] 704.39 1.70{08] 7.62[-16]
252p3d  (PP) *Fajy  282p5f (*P)1Gsy  281[07) 2.81{07) 1491 1.36[10] 8.66[09] 704.83 1.06{08] 4.78[-16]
2s2p3d  (3P) 4Fy;p  2s2p5f (3P)'Gy,  2.89(08] 2.89[08] 1498 1.78[10] 1.05[10] 704.97 1.20009] 5.42[-15]
2s2p3d  (PP) “Fpj»  292p5f (3P) Gy 2.89[08] 2.89[08] 1.498 1.78[10] 1.04[09] 705.57 1.20{08] 5.41[-16]
2s2p3s  ("P) 2Py 282pdp  (*P) 7Py 2.13[11] 2.13(11] 4134 3.11[10] 2.22(08] 709.11 2.07{08} 7.17[-16]
2s2p3s  (*P) %Py 2s2pdp ('P) 2Py, 213[11] 2.13[11] 4134 3.11[10) 4.37[08] 709.16 4.07{08] 1.41[-15]
2s2p3d  (*P) *Fy;p 2s2p5f ('P)Ggyy  1.31[14] 1.39[14] 10.923 4.97[10] 2.20[10] 709.56 2.08(10] 3.66[-14]
2s2p3d  (*P) 2F5;,  2s2p5f ('P) %Gy 1.31[14] 1.39(14] 10922 3.97[10] 1.70[10] 709.57 1.61{10] 2.82[-14]
2s2p3d (P} 2Fy.,  2s2p5f (*P) Gy 131[14] 1.39(14] 10.922 3.97[10] 6.29[08] 709.57 5.95(08] 1.05[-15]
252p3d  (3P)*Dsjy  252p5f (PP)iDgy, 2.84[08) 2.84{08) 1.757 2.03[10] 2.07[09] 713.18 1.60{08] 7.03[-16]
25%4f  ('8)2Fy,  2p°3d (*D)%Dspp  544[11F 5.44(11) 3601 8.43[10] 1.46[08] 71415 1.42(08] 5.14[-16]
2524f  (18)2Fp;  2p%3d (1D) IFy,  132010) 1.32010]  3.632  3.43[11] 1.30[09] 716.58 3.04[08] 1.11[-13]
2s2p3d  (PP)*Dy;2  2s2p5f (PF)‘%Fa;  225[09) 2.25(09] 1653 1.3710] 5098(09] 717.13 2.37[09] 1.05{-14]
2s2p3d  (3P) D3y, 2s2p5f (°P)*Fs;, 0.80[08] 9.80(08] 1.655 2.05[10] 9.63[09] 717.16 2.14[09] 9.51{-15]
2s2p3d  (3P) 'D3;y  2s2p5f (3P)*Fy,  2.25[00) 2.25(09) 1.653 1.37[10] 2.10{09] 717.27 8.29[08] 3.68[-15]
252p3d  (*P)4Ds;y  2s2p5f (PP} YFy,  9.80[08] 9.80[08] 1655 2.05[10] 2.42[09] 71740 5.38[08] 2.39(-15]
2s2p3d  (3P) ?Dsjp  2s2p5f (3P)%Fyy  1.14[09] 1.14[08] 1.891 3.41[10] 1.62(10] 721.40 3.42[09] 1.48[-14]
2s2p3d  (°P) Dy, 2s2p5f (P)2F5, 1.48(09] 1.48(09] 1.872 2.52(10] 1.18[10] 721.93 3.06[09] 1.33(-14]
252p3d  (°P) 2Dy, 2s2p5f (PP) 2Fs;  1.48[09) 1.48[09) 1.872  2.52(10] 7.56(08] 722.21 1.97(08] 8.53(-16]
2s2p3d  (PP)‘Pspy  2s2p5f (3P) Fp  1.14[09) 1.14[09] 1.891 3.41[10] 8.96[08] 724.94 1.89[08] 8.20{-16]
2s2p3s  (1P)iPy,  2s2pbp  (PP) Py, 1.92[11) 1.92111) 3.697 3.09[10] 1.19[08] 727.27 1.14[08] 4.14[-16]
2s2p3s  (1P) 2P, 2s2pbp  (3P)*Pye  192(11) 1.92011) 3.697 3.09[10] 1.85[08] 727.32 1.77[08] 6.42[-16]
2s2p3s  (1P) 2Py 2p%3d (1D} %Dy 5.44[11) 5.44[11) 3.691 8.43[10] 2.21[08] 727.56 2.15[08] 7.79{-16]
25235 (1P) Py, 2p%3d (1D) %Dy 5.47[11] 547(11) 3.679  5.46{10] 2.52[08] 728.06 2.45[08] 8.89[-16]
252p3d  (*P) 2F5;n  2p°3d (*P) D5y 6.10(11] 6.3011) 2761 1.66[11] 2.72(08] 730.08 2.60{08] 1.03[-1%]
2s2p3d  (3P) *Fs;n  2p%3d (*P) D3y 6.22011] 6.22(11]  2.758  1.09[11] 3.68[09] 730.19 3.52(09] 1.40[-14]
252p3d  (PP)*Ps;y  2s2p5f (3P)“Ds;p  2.84[08] 2.84[08] 1.757 2.03[10] 4.02(09] 730.66 3.11[08] 1.36[-15]
252p3d  (PP) Py, 2s2p5f (*P) %Dy, 2.46[08] 2.46[08] 1.763 1.35(10] 4.90[09] 730.94 3.34{08] 1.46[-15]
2s2p3d  (3P) Py, 2s2p5f (3P)%Ds;,  2.84[08] 2.84[08] 1.757 2.03(10] 9.27[09] 731.20 7.17{08] 3.15[-13]
252p3d  (PP)*Pyp  2s2p5f (3P)'D3;,  246[08] 2.46[08] 1.763 1.35[10] 3.78[09] 731.28 2.57{08] 1.13[-15]
252p3d  (PP)%Fy,  20%3d (3P) %D, 6.1011) 6.10[11] 2761 1.66[11] 5.25(09] 731.37 5.03{09] 2.00[-14]
252p3d  (°P)*Dq;» 20°3d  (*P) Py, 2.16[09] 2.16[09] 1.299 2.89(11] 7.96[09] 73286 3.42[08] 1.57[-15]
252p3d  (°P) *Fysa  2p%3d  (*P) ‘Ds;,  1.48[10] 1.48[10] 0822 7.31{09] 3.98[08] 733.16 3.68[08] 1.77[-15]
252p3d  (3P) *Fy;,  2p%3d  (3P)*Dy,  297[08] 297(08] 0.807 2.43(09] 7.34(08] 733.32 1.44[08] 6.95[-16]
2s2p3d  (PP)%F5;, 2s2pSp  (3P)*Da.  247[08] 247(08] 0813 6.27(09] 1.11[09] 733.56 1.51[08] 7.28[-16]
2s2p3d  (PP)*Fyn  2p%3d  (PP)*Dg;n 1.48[10] 1.48[10] 0822 7.31[09] 1.58(09] 733.81 1.46[09] 7.01[-15]
252p3d  (3P)*Fy,  2p%3d  (3P)*D;p  138[08] 1.38(08] 0.836 1.55[10] 1.95(09] 734.03 1.30(08] 6.27[-16]
252p3d  (3P) %P3, 2p%3s  (18) 28y, 6.84[12) 6.84[12] 2905 3.75[10] 5.65(08] 736.05 5.63(08] 2.20[-15]
252p3d  (*P) %Py, 2p%3s  (19) 28y,  684[12] 684(12) 2905 3.75[10] 2.97[08] 736.76 2.96(08] 1.16[-15]
25%8h  (1S) *Hy;»  2s2p6h  (YP) 20, 8.00[12] 8.0712] 13.591 3.77[10] 1.05(08] 737.86 1.04[08] 1.40[-16]
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Low level Upper level Ag YA, Es SgA, gA, A Q4 Cf

Conf. LSJ Conf. LSsJ s 57! eV s7! s7? A 57! cm® /s

25°8h  ('S) “Hyi1ja  2s2p6h  (TP) %Iy, 8.0012] 8.07(12] 13.591 4.40{10] 1.25[08] 737.86 1.23[08] 1.66[-16)
2524f  ('S)2Fp,  20°3d (1D) %Gy, 4.28(13] 4.28[18] 3.091 3.77[09] 2.84[09] 739.68 2.84[09] 1.09[-14]
2s%4f  (!8)%F5,  2p%3d  (1D) 3Gy 4.27(13] 4.27[18] 3.090 3.06[09] 2.17[09] 739.69 2.17{09] 8.35[-15]
252p3d  (*P)2Dsjp  282p5f (PP} 2Dy 9.64[11] 9.64[11] 1.400 2.27[10] 2.35[08) 74234 2.3308] 1.06[-15]
2s2p3d  (PP) 2Py, 20%3d  (*P) %Dy 6.10(11] 6.10(11] 2.761  1.66[11) 8.60[09] 74242 8.23(09] 3.27[-14]
252p3d  (PP) 2Py, 2p%3d  (*P) Dy, 6.22[11) 6.2211) 2758 1.09[11] 9.84{08] 742.54 9.43[08] 3.74[-15]
2s2p3d  (PP) 2Py 2p%3d (PP) %Dy 6.2211] 6.22011) 2758 1.09[11] 4.83{09] 743.26 4.63[09] 1.84[-14]
252p3d  (3P) 2Dsp2 28205 (PP)%Dgs,  859(11] 859[11]  1.385  3.33(10] 3.69[08] 74330 3.67[08] 1.67[-15]
25%6f  ('5) 2Fsp  282p5f ('P) %Gy, 1.31[14] 1.39[14] 10922 3.97(10] 3.97(09] 747.76 3.76(09] 6.61[-15]
25%6f  ('S) 2Py, 2s2p5f (P) %Gy, 131(14] 1.39(14] 10923 4.97(10] 5.15(09] 747.76 4.88[09] 8.57(-15]
25%6f  ('S)?Fyn  2s2p5f (1P) %Gy 1.31(14] 1.39[14] 10.922 3.97[10] 147[08] 747.76 1.40[08] 2.45[-16]
2s2pds  (*P)4Pyp  2p%4s  (PP)%Py,  2.01j09] 2.01[09] 9.730 1.09[10] 8.46[08] 749.37 2.29[08] 4.53[-16]
2s2pds  (PPY4P;,,  2p%4s  (3P)*Psy, 8.85[07) 8.85[07] 9.779 3.28[10] 1.07[10] 749.41 1.70[08] 3.35[-18]
2s2pds  (PP) 4Py, 2p%4s  (CP)*Pyp  2.01[09] 2.01[09] 9.730  1.09(10] 4.23(09] 750.19 1.14[09] 2.26[-15]
2s2p3d  (°P) Py 2p%3d (PP) %Py 2.16(09] 2.16[09] 1.299  2.89(11] 2.70[09] 750.93 1.16[08] 5.32{-16]
2s2p3d  (PP)YFy,  2s2p5p (PP)“‘Ds;y  5.75(08] 5.75(08] 0416  9.16[09] 9.42[08] 751.17 2.58[08] 1.29{-15]
2s2p3d  (3P) *Fy;p  2s2p5p  (PP) %Dy 247[08] 2.47[08] 0405 6.27(09] 2.46[09] 751.67 3.35[08] 1.68[-15]
252p3d  (3P) 1Fy,  2s2p5p  (PP)4Ds;;  5.75(08] 5.75(08] 0.416  9.16[09] 3.80[09] 751.85 1.04[09] 5.22[-15]
2s2p3d  (3P) “Dygyp  2s2p5p  (PP) 4P,z 7.30[09] 7.30[09] 0.753 - 4.34[10] 6.80[08] 756.90 3.41[08] 1.66[-15]
2s2p3d  (3P) Dy, 2s2p5p (PP)%Py; 1.46[09] 1.46[09] 0.746 2.52[10] 6.57[08] 756.96 1.24[08] 6.03[-16]
252p3d  (3P)“*Ds;o  2s2p5p (PP)*Pyy  1.46[09] 1.46[09] 0.746 2.52{10] 1.19(09] 757.23 2.24{08] 1.09[-13]
2s2p3d  (PP)4Dqpy  2s2p5p (PP 4Py  7.30(09] 7.30{09] 0.753  4.34[10] 2.69(09] 757.32 1.35[09] 6.55[-15]
252p3d  (PP) 4Dy, 2s2p5p (3P) Py 241010] 2.41{10) 0.732  1.28[10] 5.29{08] 757.45 4.18[08] 2.03(-15]
252p3d  (*P) 2Dy 2s2p5p (1P) 2Dy 2.04[12] 2.04[12] 10077 1.96[10] 4.55{08] 757.50 4.54[08] 8.67[-16]
2s2p3d  (3P)*Dsy;  2s2p5p (3P) 4Py 2.41[10] 2.41[(10] 0.732 . 1.28(10] 5.02(08] 757.60 3.96(08] 1.93[-15)
2s2p3d  (*P) %Ds;p  2s2p5p (*P)%Dgpy  2.06[12) 2.06[12] 10.077 2.9310] 7.02{08] 757.64 7.01[08] 1.34[-15]
2s%p  (18) 2P, 2s2p5p  (3P) %Sy,  1.06(13] 1.06[13] 1.069 1.06[10] 1.48[08] 761.18 1.48[08] 6.94[-16]
252p3s  (*P) %Py 2935 (*S) %Sy, 6.84(12) 6.84[12] 2905 3.75[10] 4.70[09] 762.70 4.68[09] 1.83[-14]
2s2p3s  (1P) 2Py 2p%3s (1S) %81 6.84{12} 6.84[12] 2005  3.75[L0] 2.30[08) 76276 2.20[00] 8.98[-15]
2s2p3d  (P) 2Dgye  2s2p5p  (3P) 2Dgpp  4.70(12) 4.70[12] 0953 2.90[10] 1.03[08] 763.08 1.03[08] 4.90[-16]
2s2p3d  (PP) 4Py, 2p%3d (3P) iFy,  8.02008] 8.02(08] 0129 1.8910] 1.18[09] 765.18 3.52(08] 1.82[-15]
2s2p3d  (*P)4F5,  2p°3d (3P} 4Fy,  1.92008] 1.92(08] 0112 1.5210] 1.46[09] 765.26 1.35[08] 6.96[-16]
2s2p3d  (*P) 2Dy, 2p%3d (3P} %Py,  453(10] 4.53(10] 0.892 2.57(10] 1.03[09] 765.62 7.99[08] 3.83[-15]
202p3d  (PP)4Fyn  2p%3d  (3P)'F3,  2.52008] 2.52(08] 0.091  7.63[09] 4.05[09] 765.78 4.71[08] 2.44[-15]
2s2p3d  (3P)4F5,  W73d (3P)4F;,,  1.07(08] 1.07(08] 0.100 1.14{10] 5.14[09] 765.86 2.73(08] 1.41[-15]
2s2p3d  (PP)4Fy;,  2p%3d (*P}4iFy,,  1.92(08] 1.9208] 0112 1.52]10] 7.67[09] 765.97 7.05[08] 3.65[-15)
2s2p3d  (3P) 'Fy;,  2p°3d  (*P}%Fy;; 8.02008] 8.02(08] 0129 1.89[10] 1.19[10] 766.11 3.56[09] 1.84[-14]
252p3d  (3P)2Ds;p  20%3d (3P) 2Py,  A76[09] 4.76[09] 0.885 4.66(10] 1.41[09] 766.27 4.09(08] 1.96[-15]
2s2p3d  (3P) “Fy;,  2p"3d  (*P)%F3;, 2.52(08] 2.52[08] 0.09t 7.65(09] 1.13[09] 766.28 1.31[08] 6.79[-16]
2s%4p  (18) Py, 2s2p8p (*P)2D;p,  4.7012] 470[12) 0.953 2.90(10] 1.39[08] 766.65 1.38(08] 6.59[-16]
2s2p3d  (PP) “Fy;n  2p%3d (PP} °F;;  1.92{08] 1.92[08] 0.112 1.52(10] 1.30[09] 766.90 1.19[08] 6.16{-16]
2s2p3d ('P) *Fs;;  2p*3d ('S)*Dss,  8.55[11] 8.55[11] 9.610 6.72{10} 3.76[09] 767.20 3.68[09] 7.38}-15]
2s2p3d  (1P) %Fy;,  2p%3d  ('S)%Ds;,  8.59[11] 8.59[11) 9.608 1.00[11} 5.37(09] 767.27 5.27[09] 1.05[-14]
2s2p3d  (*P) %Fy  2p%3d  (1S) 2Dy, 859[11] 8.59(11] 9.608 1.00[11] 2.67[08] 767.27 2.62[08] 5.25[-16]
2s2p3s  ('P) %Py 2p°3d  (3P)2Dgpp  6.10[11] 6.10(11] 2761 1.66(11) 2.96[09] 769.54 2.84[09] 1.13[-14)
2s2p3s  (*P) %Py 2p%3d  (P) %Dy, 622011 6.22011] 2758  1.09[11] 3.33[08] 769.67 3.19{08] 1.27[-15]
2:2p3s  (P) 2Py, 2p%3d (PP) %Dy, 6.22(11] 6.22{11) 2758 1.09(11] 1.72[09] 769.73 1.65[09] 6.55[-15]
252p3d  (3P) %Fyp,  292p3f (PP)2F;;  1.48[09] 1.48[09] 1.872  2.52[10] 5.16[09] 770.40 1.34[09] 5.83[-15]
252p3d  (3P) 2Fyy,  2s2p5f (*P)2Fy;;  1.14[09] 1.14[09] 1.891 3.41[10] 7.08[09] 770.91 1.50[09] 6.48[-15]
2s2p3d  (3P) “Ps;2 2p73d (*P)“Ds;o 148[10] 1.48[10] 0.822 7.31[09] 3.82[08] 773.30 3.53[08] 1.70[-13]
2s2p3d  (3P) “Py;»  2p°3d (P)*Ds;.  1.48[10] 1.48[10] 0.822 7.31{09] 6.26[08] 773.91 5.78[08] 2.79[-15]
2s2p3d  ('P) 2Dy, 2p%3d  (1S) %Dy 855(11] 8.55[11 9.610 6.72(10] 2.22[09] 779.75 2.18[09] 4.36[-15]
2s2p3d  (1P) 2Dy, 2p%3d (1S) %Dg,,  859(11) 859(11] 9.608 1.00(11] 2.47(08] 779.82 2.42{08] 4.85[-16]
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Low level Upper level A, YA, Es LA, gA, A Qg C‘fgﬁ
Conf. Conf. LSJ s? st eV st st s”! em?/s
252p3d 2p°3d  (VS) “Day»  8.55[11) 855[11] 9.610 6.72[10] 2.46{08] 779.91 2.41{08] 4.83[-16]
252p3d 20°3d  (1S) %Ds;p 8.59[11] 8.59[11] 9.608 1.00{11] 3.48[09) 779.98 3.41[09] 6.83[-15]
2s2p3d 252p5p  (°P) 2Py, 4.91j09] 4.91[09] 0522 2.16[10] 2.38[09] 783.54 7.43[08] 3.69[-15}
252p3d 20%3d (PP} 2Py, 4.76[09] 4.76[09] 0.517 4.66[10] 5.08[08] 783.77 1.47(08] 7.33[-16}
252p3d 2p?3d  (PP) 2Py 4.76[09] 4.76{09] 0.517 4.66[10] 4.56[09] 784.10 1.32(09] 6.58[-15]
252p3d 2s2p5f (3P} %Gz 136010} 1.36{10] 1527 1.51[10) 8.01{09] 787.26 7.03[09] 3.16[-14)
252p3d 2p*3d  (PP)Fy, 80208) 8.02(08] 0129 1.89(10] 3.71[09] 787.33 1.11{09] 5.72[-15]
252p3d 252p5f (3P)2Ggy; 8.39[09] 8.39[09] 1555 1.87(10) 1.07[10] 787.37 8.74[09] 3.91[-14]
252p3d 2p%3d  (3P)*Fy, 1.92(08] 1.92[08] 0.112 1.5210] 2.59(09) 787.72 2.38[08] 1.23[-15]
252p3d 20%3d  (3P)4F3, 2.52[08] 2.52(08] 0.091 7.65[09] 1.13[09] 788.35 1.31[08] 6.79(-16]
252pds 20°3d  (S) %Dy, 859[11] 8.59[11] 9.608 1.00{11] 1.37(08] 788.50 ~1.34[08] 2.68[-16]
252p3d 252p5f (°P) Gy 2.89{08] 2.8908] 1498 1.78[10] 1.01(09] 788.73 1.17[08] 5.26[-16]
252p3d 252p5f (*P) %Gy 1.36[10] 1.36{10) 1.527 1.51[10] 1.72(08] 788.77 1.51[08] 6.79(-16]
252p3d 2s2p5p  (1P) 28, 2.1%[14] 2.1114] 10.210 1.19[10] 1.08[08] 790.70  1.08{08] 2.03[-16]
252p3d 252p5f (°P) 2Dy, 964[11] 9.64[11] 1400 2.27(10] 5.28[08] 793.69 5.25(08] 2.39(-15]
252p3d 2s2p5p  (*P) 'Dg;p  5.75(08) 5.75(08] 0.416  9.16(09] 5.94(08] 794.00 1.62[08] 8.16{-16]
252p3d 252p5f (3P)%D5;,  8.59(11) 8.59[11] 1385 3.33[10] 6.36{08] 795.97 6.31[08] 2.88{-19]
252p3d 252p5F (PP) %Ds;,  9.64[11) 9.64[11] 1400 2.27[10] 1.46{08] 808.30 1.45[08] 6.60-16]
252p3d 2s2p5f (P) 2Ds;, 859[11) 8.59[11] 1.385 3.33(10] 1.22[09] 809.08 1.21[09] 5.53]-15]
252p3d 2s2p5f (3P) ?D3;2  9.64{11] - 9.64[11] 1400 2.27[10] 6:43[08] 809.15 6.39(08] 2.91[-15]
2526 f 2p?3d  ('S) 2Dy, 855{11] 8.55[11] 9.610 6.72[10] 7.45(08] 812.05 7.30(08] 1.46[-15]
2526 f 2p23d  ('S) %D, 8.59{11] 8.59[11] 9.608 1.00[11] 1.07[09] 81213 1.04{09] 2.09[-15]
252p3d 2s2p5p (PP) 2Dy 470012] 470[12) 0.953 2.90[10] 1.07[08] 817.07 1.07(08] 5.11[-16]
252p3d 2s2p5p (PP} 2Dy, 445(12] 4.45012] 0926 2.01{10] 1.07(09] 81853 1.07(09] 5.10[-15]
252p3d 2s2p5p (PP} 2Ds;; 470(12] 4.70[12] 0953 290{10] 1.62(09] 818.69 1.62{09] 7.69[-15]
252p3d 2p23d  (*S) ®Ds;;  855[11] 8.55[11] 9.610 6.72[10] 9.71[08] 82204 9.53[08] 1.91[-15]
252p3d 2p%3d  (1S) D3, 8.55[11] 8.55[11] 9.610 6.72(10] 1.95(08] 82215 1.91[08] 3.83[-16]
252p3d 2p%3d  (15) %Ds;, 8.58(11) 8.59[11] 9.608 1.00[11} 1.75(09] 822.23 1.72(09] 3.45(-15]
252p3d 20%3d  (*P) %Fy;,  237(09] 2.37[09] 0.786 5.39(10) 2.48[09] 826.17 5.18(08] 2.51[-15]
255 f 2s2pdf (1P)%Gg;y 163(14] 163[14] 6258 6.94[10] 4.77(09] 826,70 4.76[09] 1.33[-14]
252p3d 20%3d  (3P)Fy;;  9.99(08] 9.99(08] 0806 6.41(10] 2.92{09] 826.71 3.24[08] 1.56[-15]
24251 2s2pdf (*P)?Gq;2 1.63[14] 1.63[14] 6.257 5.55{10] 3.68[09] 826.72 3.67[09] 1.03[-14]
2825 f 2s2p4f ('P) %Gy 1.63[14] 1.63[14] 6.257 5.55[10] 1.36[08] 826.73 1.36[08] 3.80[-16]
252p3d 2023d  (PP) %Py, 4.53[10] 4.53[t0] 0.892 2.57{10] 1.96(08] 835.97 1.53(08] 7.30[-16]
252p3d. 20%3d  (°P) %Py, 4.76[09] 4.76[09] 0.885 4.66(10] 7.99[08] 836.36 2.32(08] 1.11[-15]
252p3d 2p23d  (3P) %Py, 453[10] 453[10] 0.892 2.57(10] 3.34[08] 836.88 2.60[08] 1.25[-15]
252p3s 2s2p5f (3P)2D5p, 859[11] 8.59(11] 1.385 3.33110) 1.29(08] 841.39 1.28[08] 5.82[-16]
252p3d 2p%3d  (PP) %Py, AT6[09] 4.76[09] 0.517 4.66{10] 3.46[08) - 857.66 1.00[08] 4.99[-16]
252p3s 2s2p5p  (PP) %8, 1.06[13] 1.06{13] 1069 1.06[10] 7.11[08] 859.83 7.11[08] 3.34[-15]
252p3s 2s2p5p (3P} ?5y,, 1.06[13] 1.06[13] 1.069 1.06[10] 4.07(08] 859.90 4.06[08] 1.91[-15]
252p4d 2s2p5f (*P)2Gsy» 1.31[14] 1.39]14] 10923 4.97(10] 1.20[08] 86844 1.13[08] 1.99[-16]
252pds 252p8p (*P)Ps,  7.73[09] 7.73[09) 6.727 1.76[09] 2.19(08] 918.92 2.11[08] 5.62[-16]
252pds 2s2p8p (3P) "Dy, 5.25[09] 5.25/09] 6.649 1.37[09] 1.26[08] 920.88 1.19[08] 3.19[-16]
252pds 252p8p  (3P) ‘D5 931[09] 9.31[09) 6664 1.95(09] 2.61[08] 921.09 2.52(08] 6.78[-16]
252p3d 252pdf (*P) 2Ggj2 1.63[14] 1.63[14] 6.258 6.94[10] 3.42[10] 967.97 3.42[10) 9.58[-14]
252p3d 2s2pdf {'P)®Gqjp 1.63[14] 1.63[14] 6.257 5.55(10] 9.78[08] 968.00 9.78[08] 2.74[-15]
252p3d 2s2pdf ('P) %Gq;» 1.63[14] 1.63[14] 6.257 5.55[10) 2.64(10] 968.01 2.64[10] 7.39[-14]
2523p 2p%d4s  (*P) Py,  2.01[09] 2.01[09] 9.730 1.09[10] 9.11{08] 980.44 2.46[08] 4.87[-16]
2523p 2p%4s  (3P) 1P,  2.01{09] "2.01[09] 9.730 1.09[10] 9.35(08] 981.23 2.53[08] 5.00[-16}
252p3d 2s2paf ('P)?Fy, 881(09] 881[09] 5938 T7.48(10] 5.22(08] 992.74 2.53[08] 7.31[-16]
252p3d 2s2paf  (1P) 2F5;,  416{09] 4.16[09] 5938 5.62(10] 3.95(08] 99278 1.22[08] 3.51[-16]
252pds 2s2p7p  (°P) *Ds;o  5.69{09] 5.69(09] 5509 1.52(09] 1.42(08] 1007.52 1.36[08] 4.11[-16]
2526p 2s2p4f (*P)2D3;,  1.30[11] 1.30[11] 5756 3.25[10] 2.24(08] 1008.28 2.11[08] 6.20[-16]

51



Low level Upper level Ag TA, Eg TgA, gA, A Qu ;e

Conf. LSJ Conf. LSJ 57! 57! eV 5! 57! A st cm? /s

2s%6p  (18) %P3 2s2paf (TP)*Dypp  143[11] 143[11] 5756 4.82[10] 4.27[08] 1009.37 4.04[08] 1.19[-15]
2s%3p  (PPy'Py,  2p*4s  (P)*Pyy 201009] 201[09] 9.730 1.09[10] 4.84[08] 1013.34 1.31[08] 2.59[-16]
2s2p3d  (*P) 2Da;p  2s2pAf (YP)%Fy.  4.16[09] 4.16[09] 5938 5.62(10] 1.87[10] 1013.88 5.74[09] 1.66[-14]
2s2p3d  ('P) Dy 2s2pAf (YP)%Fp,  881[09] 8.81[09] 5938 7.48[20] 2.65(10] 1014.13 1.28[10] 3.71[-14]
2s2p3d  (*P) ?Dyyy 2s2pAf (YP)%Fy,  4.16[09] 4.16[09] 5938 5.62(10] 1.28(09] 1014.16 3.94[08] 1.14[-15]
2s2p3d  (*P) 2Dsyy 2s2p7f (3P)%Dsy»  2.65[11] 2.65[11] 5.875 1.04[10] 1.13(09] 1019.16 1.13[09] 3.27[-15]
2s2p3d  (*P) %Dy 252p7f (3P)%Dgy  2.65[11] 2.65(11] 5.875 1.04[10] 2.22(08] 1019.44 2.21[08] 6.42[-16]
2s2p3d  (*P) 2Dg5pp  2s2p7f (*P)“%Dqjp  3.80[10] 3.80[10] 5.855 9.52[09] 1.28(09] 1021.07 1.24[09] 3.61[-15]
252p3d  (1P) %Dy 2s2p7f (3P) %Fy;,  8.15[10] 8.15[10] 5.848 9.77[09] 2.40[09] 1021.66 2.36{09] 6.89[-15]
252p3d  (1P) 2Dy 2s2p7f (3P) %Fyyp  4.89[10] 4.89[10] 5.825 8.97[09] 1.61[09] 1023.31 1.56{09] 4.56{-15]
2s2p3d  (1P)2Dgpy  2s2p7f (3P) *Fy;, 8.15[10] 8.15[10] 5814 9.77(09] 1.60[09] 1024.58 1.58{09] 4.62[-15]
2s2p3d  (1P) 2Dy;p  252p7f (3P) *Gsyo 4.32[09] 4.32[09] 5.794 5.58(09] 1.58[08] 1025.97 1.30{08] 3.82[-16]
2s2p3d  (1P) ®Dyyp  2s2pdf ('P) 2Dy 1.30[11] 1.30[11) 5.756 3.25[10] 8.66[08] 1029.16 8.15[08] 2.40[-15)
2s2p3d  ('P)®Ds;p  2s2p4f ('P}2Ds;y  143[11) 1.43[11) 5.756 4.82[10] 1.37[09] 1029.46 1.29{09] 3.80[-15)
2s°6f  ('S)*Fyn 2s2pdf (P} %Gop 1.63[14] 1.63[14] 6.258 6.94[10] 1.03[10] 1040.47 1.03{10] 2.89[-14]
2s°6f ('5)*F5.  2s2p4f ('P)2G, 1.63[14] 1.63[14] 6.257 5.55[10] 7.95[09] 1040.51 7.95[09] 2.23[-14]
25%6f  ('8)*Fyn 2s2p4f ("P) %G, 1.63[14) 1.63[14] 6.257 5.55[10] 2.95[08] 1040.51 2.95[08] 8.26[-16]
2s2pds  (3P) 2Py, 2s2p4f (YP)°Dy;p  1.30[11) 1.30[11] 5.756 3.25[10] 2.10[08] 1042.20 1.98[08] 5.83[-16]
2s2pds (3P} Py, 292p4f (1P)%Ds;p  143[11) 1.43[11] 5756 4.82[10] 3.52[08] 1044.36 3.33[08] 9.81[-16]
252pds  (®*P)2Py, 2s2pTp (3P)®Ds;, 8.7T4[11] 8.74[11] 5659 1.81[10] 3.79[08] 1052.96 3.77[08] 1.12[-15]
2s2pds  (*P)?®Py,  2s2pTp  (PP) %Dy, 8.67[11] 8.67[11] 5630 1.23[10] 1.60(08] 1053.41 1.59[08] 4.75[-16]
2s2pds  (*P)?Py, 2s2pTp (3P)?Py,  5.62[10] 5.62(10] 5.530 8.55[09] 1.60[08] 1062.40 1.49[08] 4.48[-16]
2s2pds  (PP) 2Py, 2s2pTp (3P) 2Py, 2.60[10] 2.60[10] 5552 1.36[10] 2.68[08] 1062.64 2.37[08] 7.11[-16]
2s5%6f  (18) 2Ry,  2s2paf (P)%Fy,, 881[09) 8.81[09 5938 7.48[10] 2.18[08] 1069.15 1.06[08] 3.05[-16]
2s2p3d  (1P) 2Py, 2s2p7f (3P)2D;;, 2.65[11] 2.65[11] 5875 1.04[10] 1.53[08] 1092.83- 1.52[08] 4.43[-16]
262p3d  (*P) 2Py 2s2pAf  (1P) %Dy, 1.30{11] 1.30{31] 5.756 3.25[10] 8.36[09] 1104.13 7.87[09] 2.32[-14]
252p3d  (*P) %Py, 2s2pAf (*P) %Dy 130[11] 1.30(11] 5.756 3.25[10] 1.68{09] 1104.34 1.58[09] 4.65[-15]
2s2p3d  (*P) %Py 2s2pAf  (1P)®Dys,  143[11] 1.43(11] 5756 4.82[10] 1.50(10] 1104.36 1.42[10] 4.17[-14]
2s2pdd  (3P)*Fy;, 2s2p8f (PP)2Fy, 954100 9.54(10] 6.871 7.51[09] 1.12{08] 1125.13 1.10[08] 2.90[-16]
2s2pdd  (3P)1Fy;»  2s2p8f (PP)%Gqe  2.35(09] 2.35[09) 6.862 6.98[09] 3.20{08] 1126.99 2.34[08] 6.15[-16]
2s2p4d  (3P)*Fy,  252p8f (PP)'Gge  114[10] 1.14[10] 6.843 3.67[09] 4.43[08] 1128.00 4.21[08] 1.11[-15]
2s2pdd  (3P)Fp;,  2s52p8f (PP) 'Fap  1.92(08] 1.92[08] 6.859 5.26[09] 6.51(08] 112891 1.74[08] 4.59[-16]
2s2pdd  (3P)%Fy,,  2s2p8f (PP)'Fp,  130[09) 1.30009] 6.844 4.80[09] 3.61{08] 1128.92 2.47[08] 6.52[-16]
2s2p3d  (1P)%Fy,  2s2pdp  (1P) %Dy, 3.58[11) 3.58[11] 4.416 9.16[10] 5.73(08] 1130.56 5.50[08] 1.85[-13]
252p3d  (1P) %Fy;,  2s2pdp  (1P) 2Dy, 3.20(11] 3.20(11] 4.412 6.03[10] 4.06[08] 1130.93 3.88[08] 1.30[-13]
2s2pdd  (PP)*Dg;n  2s2p8f (3P) Dy, 1.85[10] 1.8516] 6.903 4.20{09] 1.31[08] 1140.25 1.26[08] 3.31[-16]
2s2p3d  (*P) ¥Fy;n  2s2p6f (PP)%Fp,  2.07(16) 2.07]10] 4319 6.67[10] 1.90[08] 1140.68 1.35[08] 4.60[-16]
2s2pdd  (PP)*Dg;y  252p8f (3P)Fp,,  1.30(09] 1.30[09] 6.898 4.80[09] 1.79(08] 1140.77 1.22[08] 3.21[-16]
252pdd  (PP)"Dq;p  2s2p8f (PP)*Frp  1.30(09] 1.30[09] 6.898 4.80[09] 1.84[08] 1141.94 1.26[08] 3.31[-16]
252pdd  (*P)%D7py  2s2p8f (3P)4Fy, 192(08] 1.92[08] 6.894 5.26[09] 5.91(08] 1142.27 1.58[08] 4.15-16]
2s2pad  (*P) *Dy;p  2s2p8f (PP)4Fy, 1.74(10] 1.74(10] 6.860 2.56[09] 2.85[08] 1143.81 2.75[08] 7.25[-16]
232pdd  (PP)*Dsyp  2s2p8f (°P) %Gy, 4.62{090 4.62{09) 6.868 5.31[09] 2.28(08] 1143.90 1.99[08] 5.24[-16]
2s2pdd  (PP)*Dzy,  2s2p8f (PP)*Gs;z 1140000 1.14[10} 6.843 3.67(09] 1.07(08] 1145.96 1.02(08] 2.68[-16]
2s2pdd  (*P)*Ds;y  2s2p8f (PP)‘Fp;  1.30(08] 1.30(09) 6.844 4.80[09] 3.06{08] 1146.46 2.00[08] 5.33[-16]
2s2pdd  (3P) %Py, 2s2p8f (*P)“*Ds;»  1.85[10] 1.85(10] 6.903 4.20(09] 1.64{08] 1154.14 1.58[08] 4.14[-18]
2s2pdd  (3P) %Py 2s2p8f (PP)4Fp,  1.30009] 1.30(09) 6.898 4.80(09] 2.98{08] 1154.67 2.04[08] 5.37[-16]
2s2pad  (3P) *Pyn  2s2p8f (PP) 4Dy, 8.50009) 8.50(09) 6.907 2.66[09] 23108 115521 2.14[08] 5.62[-16]
2s2pad  (3P) *Pyy  2s2p8f (3P) %Dy, 1.85[10] 1.85(10] 6.903 4.20[09] 2.99(08] 1155.69 2.88(08] 7.55[-16]
2s2p4d  (3P) P,  2s2p8f (3P) %Dy,  850[09] 8.50[09] 6.907 2.66[09] 1.61{08] 1156.04 1.49(08] 3.91[-16]
2s2p4d  (PP) “Pyyy 2928 (PP) %Gy, 4.62009) 4.62[09) 6.868 5.31[09] 1.94{08] 1157.88 1.69[08] 4.46[-16)
2s2p3d  (*P) %Dy, 2s2pdp  (*P)2Ds,  3.58[11] 3.58[11) 4.416 9.16[10] 4.68{08] 1158.38 4.49(08] 1.51[-15]
2s2p3d  (*P) 2Dy, 2s2pdp  ('P) %Ds;  3.20[11) 3.20[11) 4412 6.03[10] 2.99{08] 1158.40 2.85(08] 9.60[-16]
2s%3p  (*P) %Sy, 2p%s  (PP) 4Py, 201[09] 2.01(09) 9.730 1.09(10] 6.12(08] 1163.71 1.66[08] 3.27[-16]

52



Low level Upper level A, YA, Es ZegA, EA, A Qq Cgﬁ

Conf. LSJ Corf. LsJ 57! 57! eV st 57! st cm®/s

2s2pid  (°P)'Dsj;z  252p8f (PP)%Dgp,  1L70[11] L70[11] 6.912 818(09] 1.19{08] 1164.67 1.18[08] 3.09{-16]
2s2pdd  (3P) ’Dspp 252p8f (*P)2Dspp  L.70[11] L70[11] 6.912 8.19[09] 1.69[08] 1165.78 1.67(08] 4.39[-16]
252pdd  (°P) ?Dgpn  252p8f (3P) 2Fy»  1.54{09] 1.54[09) 6.903 8.68[09] 5.63[08] 1166.75 3.30(08] 8.65(-16]
2s2p4d  (PP) Dy 2s2p8f (PP} *Fy;,  9.54{10] 9.54[10) 6.871 7.51[09] 4.15[08] 1169.21 4.10[08] 1.08[-15]
2s2p4d  (PP) ?Dypy  252p8f (3P} %G 2.35[00] 2.3500] 6.862 6.98[09] 3.46[08] 1171.24 2.52[08] 6.65[-16]
2s2p4s  (PP) ‘Pyy  2s2p6p (PP} *Dgy, 1.96011) 1.96[11] 3.703 3.86[10] 2.08[08] 1180.83 2.02(08] 7.29[-18]
2527f  (*S)2Fy,  2s2p4f (PP} 3G 1.63014] 1.63[14] 6.258 6.94[10] 4.31[08] 118172 4.30[08] 1.21[-15]
2527f  (*S)2Fspp  2s2p4f (PP} 2Gpp  1.63[14] 1.63[14] 6.257 5.55[10] 3.30[08] 1181.75 3.30[08] 9.23[-16]
2s2p3d  ('P)?Dypn  2s2pdp (PP} 2Py 213[11] 213[11] 4134 3.11[10] 6.94[08] 1189.34 6.47(08] 2.24[-15]
2s2p4d  (PP) *Fyjp  2s2p8f (PP)2Fp;, 1.54[09] 1.54[09] 6.903 8.68(09] 2.38(08] 1205.68 1.39(08] 3.66[-16]
2s%7p  (18) %Py, 2s2pAf (*P) 2Dy 130[11] 1.30[11] 5.756 3.25[10] 1.91[08] 120585 1.79[08] 5.28[-16]
2s%7p  ('S)*Pa;z 2s2pdf  (*P) 2Dy 1.43[11] 1.43[11] 5756 4.82[10] 3.39(08] 1206.00 3.21[08] 9.45[-16]
2s2p4d  (P) 2Fy;,  252p8f (PP} %Gy, 4.90[09] 4.90[09] 6905 6.80[09] 1.37[09] 1208.52 1.21[09] 3.16[-15]
2s2p3d  ('P) % Fy,  2s2p6p  (PP) %Dy, 1.96[11] 1.96[11] 3.703 3.86[10] 1.70[08] 1209.14 1.65[08] 5.95[-16]
2s2p3d  (‘P) %Fspn  2s2pbp  (PP) %P3, 1.92[11] 1.92[11] 3.697 3.09[10] 1.19[08] 1209.82 1.15{08] 4.14[-16]
2s2pdd  (PP) °Fy5;;  2s2p8Ff (PP)2Gq,  4.62[09] 4.62(09) 6.868 5.31[09] 5.57[08] 1209.85 4.87(08] 1.28[-15]
2s2p3d  (*P)%Dsp» 2s2p6p  (PP)°Dspe 3.69[11] 3.69[11 3.956 7.14[10] 6.59[08] 1210.34 6.39{08] 2.25[-15]
2s2pdd  (3P) *Fy;n  2s2p8f (3P)4Gq.  2.35[09] 2.35(09) 6.862° 6.98[09] 1.76[08] 1210.48 1.29{08] 3.39[-16]
2s2p3d  (1P)%Fy;,  2p%3d (D)% Dgp 5.44[11) 5.44[11) 3.691 8.43[10] 4.02[08] 1210.63 3.92{08) 1.42(-15]
2s2p3d  (*P) 2F5pn 2p%3d (1D} D3y, 547[11] 547[11] 3.679 5.46[10] 2.53[08] 121201 2.47[08] 8.95[-16]
2s2pdd  (*P) *Fy;,  2s2p8f (3P)%F7,,  1.30[09] 1.30[09] 6.844 4.80[09] 1.80[08] 1212.71 1.23[08] 3.25[-16|
2s2p3d  ('P) 2Dy, 2s2pbp (PP) 2Dy, 3.65[11) 3.65[11] 3.930 5.04[10] 4.94[08] 1213.02 4.77[08] 1.69[-15]
2s2p3d  ('P)%Fy;  2p%3d (‘D) *Fpp  1.32[10) 1.32[10] 3.632 3.43[11] 1.89[09] 1217.62 4.42[08] 1.61[-13]
2s2pad  (*P)°Pa 2s2p8Ff (PP} 2Dy 284[11) 2.84[11] 6.919 5.78{09] 1.03[08] 1218.71 1.02[08] 2.67[-16]
2s2pdd  (3P) 2Py,  2s2p8f (*P)*Dypp  1L70[11] 1.70[11] 6.912 8.19[09] 5.49{08] 1219.58 5.45[08] 1.43}-15]
2s2pad  (PP) Py 2s2p8f (3P) 2Dy 2.84[11] 2.84[11] 6.919 5.78[09] 4.75{08] 1220.90 4.72(08] 1.24[-15]
252p4d  (°P) 2Py, 2s2p8f (PP} %Fy;,  9.54[10] 9.54[10] 6.871 7.51[09] 2.80[08] 1224.56 2.76[08] 7.27[-16]
2s2pad  (*P) *Fy;;  2s2p8p (PP} 2Ds;»  6.40[11} 6.40[11] 6.769 6.52[09] 3.80(08] 1224.76 3.79[08] 1.01{-15]
2s2p4d  (°P)%Fs;»  2s2p8p  (®P)2Ds;,  6.01[11) 6.01[11] 6.741 4.88[09] 2.59{08] 1225.07 2.58[08] 6.89[-16]
2s2p4d  (°P) Py, 2s2p8p (PP} 25y, 1.59{13] 1.59(13] 6.856 2.76[09] 1.42(08] 1226.35 1.42{08] 3.74{-16]
25°8f  (18) ¥Fy;y  2s2p8f  (*P) %Gy,  4.90[09] 4.90[09] 6.905 6.80[09] 1.58[08] 1228.15 1.39(08] 3.64[-16]
25%6f  (1S)1F7;,  2s2pdp  (YP)3Ds,,  3.58{11) 3.58[11] 4416 9.16(10] 2.78(08] 1230.72 2.66(08] 8.96[-16)
252pds  (3P) 2P3p  2s2pbp  (PP) %Dgpp  3.69(11] 3.69(11] 3.956 7.14[10] 2.23[08] 1230.99 2.16(08] 7.62[-16]
25%6f  ('S) % Fs;z  2s2pdp  (YP)2Dg,  3.20[11] 3.20[11] 4.412 6.03(10] 1.95[08] 1231.15 1.86[08] 6.28[-16)
2s2p3d  ('P)?Ds;n 2s2p6p (*P)*Ds;,  1.96[11) 1.96[11] 3.703 3.86[10] 6.78[08] 1241.02 6.57[08] 2.37[-15}
2s2p3d  (*P) D5y -2s2p6p (3P) 2Py, 1.92(11] 1.9211] 3.697 3.09{10] 3.58[08] 1241.31 3.44[08] 1.24[-15]
2s2pdd  (*P)*F3;  2s2p7f (*P)%Fy;, 8.15[10] 8.15[10] 5.848 9.77[09] 1.85[08] 1241.46 1.82[08] 5.31[-16)
2s2p3d  ("P) Dy, 2s2p6p  (*P) %Py, 1.92[11] 1.92[11] 3.697 3.09{10] 1.99[08] 1241.73 1.92[08] 6.93[-16]
2s2pad  (3P)Fy,  2s2p7f (3P)2Gep,  5.26[11] 5.26[11] 5.858 7.80{09] 1.31[08] 1242.06 1.31[08] 3.81[-16]
2s2p3d  (*P) D5, 2p°3d  (1D) *Dg;p 5.44[11] 5.44[11] 3.691 8.43{10] 1.54[09] 1242.59 1.50[09] 5.42[-15]
2s2pad  (PP)'Fyn  2s2p7f (PP) %F;,, 489(10) 4.89[10) 5.825 8.97(09] 1.90[08] 1243.06 1.84[08] 5.39(-16]
2s2pdd  (3P) ‘Fyy  2s2p7f (*P)2Fp,  8.15(10] 8.15[10] 5848 9.77(09] 1.04[08] 1243.30 1.02[08] 2.98[-16]
2s2p3d  ('P) 2 D3; 2p%3d (1D) %Dy, 547[11] 547[11] 3679 5.46(10] 1.02(09] 1243.62 9.94[08] 3.60[-15]
2s2p4d  (3P)*Fy;,  2s2p7f (3P)?Fy,  8.15[10] 8.15[10] 5.814 9.77(09] 4.41{08] 1245.77 4.34[08] 1.27[-15]
2s2pdd  (PP)4Fps  2s2p7f (PP) %G 19411 1.94[11] 5822 6.98{09] 1.19[08] 1246.54 1.18[08] 3.46[-16]
2s2pad  (3P)1Fyy  2s2p7f (3P) %Gy 4.32[09] 4.32[09] 5.794 5.58{09] 8.90[08] 1247.00 7.32[08] 2.15[-15]
2s2pdd  (3P) YFye  28207f (3P) %Gy 7.04[10] 7.0410] 5796 7.07(09] 7.98[08] 124801 7.88[08] 2.31[-15]
262pdd  (3P)‘Fyn  282p7f  (3P)*Gesy  5.38[10] 5.38[10] 5.809 8.58(09] 1.25(09] 1248.14 1.23(09) 3.60[-15]
2s2pdd  (PP)*Dsyy  252p7f (3P) Dy 1.99(10] 1.99{10] 5.860 6.01(09] 1.94[08] 1261.2t 1.85(08] 5.38[-16]
2s2pdd  (*P)*Ds;y  2s2p7f (3P)2Fy,  8.15[10] 8.15(10] 5.848 9.77(09] 1.68[08] 1262.70 1.65[08] 4.82[-16]
2s2pds  (*P) Py 2p%3d (1D) %Dy, 54711 5.47]11} 3.679 5.46(10] 1.64[08] 1262.71 1.60[08] 5.80[-16]
2s2p4d . (°P) %Dy 2s2p7f (3P) ‘D7 3.80[10] 3.80[10] 5.855 9.52[09] 3.04[08] 1263.22 2.95[08] 8.59[-16]
2s2pds  (°P)*Py;,  2s2p6p  (PP) %Py, 1.92[11] 1.92{11] 3.697 3.09(10) 2.34[08] 1263.47 2.25[08] 8.13[-16]
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Low level Upper level A, TA, Eg TgA, EA, A Qa ca
Conf. LsJ Conf. LSsJ g1 s eV 5! s71 A 57! cm®/s
252pds  (OP) “Paa  2p23d (D) ?Dy;p  5.44[11] 5.44[11] 3.691 8.43[10] 1.17[08] 1264.36 1.14[08] 4.12]-16]
2s2p4d  (3P)*D7jp  262p7f (3P)*Fyp  1.38[08] 1.38[08] 5.845 8.72[09] 1.01{09] 1264.52 1.37[08] 4.01[-16]
2s2p3d (LP)2Pyp  2s2pdp (PP) %S,  1.54[14) 1.54[14] 4325 9.31[09] 2.20[08] 126539 2.20(08] 7.46[-16]
252p3d (1P) 2Py,  2s2pdp  (“P) %Sy 1.54{14] 1.54{14] 4325 9.31[09] 4.84[08] 1265.66 4.84[08] 1.64[-15]
252pdd  (3P)*Dssp  26207f (3P)*Gqpe  1.94[11] 1.94[11] 5822 6.98[(09] 4.96[08] 1266.05 4.94[08) 1.44[-15]
2s2pad  (3P) 4Dy, 2s2p7f (PP)4Fy, 9.53(09) 9.53(09] 5.813 3.91[09] 4.80[08] 1266.12 4.35(08) 1.27[-15]
2s2p4d  (3P)*Dsjp  2s2p7f (3P)%Fy, 9.58(09] 9.53(09) 5.813 3.91[09) 1.41[08] 1266.51 1.28{08] 3.75(-16]
2s2pdd  (3P)*Dssn  262p7f (°P)%Gs;x  4.32[08] 4.3209] 5794 5.58[09] 1.40(08] 1268.98 1.15(08} 3.38[-16]
2s2p4d  (3P)%Dgs; 252p7f (°P)“%Ggp 5.38[10] 5.38[10] 5809 8.58(09] 5.63(08] 126914 5.54[08) 1.62[-15!
2s2pdd  (3P)4Dsjy 252p7f (3P) %Gz T.04[(10] 7.04(10] 5796 7.07(09] 4.42[08] 126948 4.37(08) 1.28[-15)
2s2p4d  (3P) *Py;;  2s2p7f (PP)*Ds;z  19910] 1.99[10] 5860 6.01j09] 2.92[08] 1278.23 2.78[08) 8.10[-16]
252p4d (PP} ‘Psjp  2s2p7f (3P)%D;;, 3.80[10] 3.80[10] 5.855 9.52[09] 7.58(08] 1278.82 7.35[08] 2.14[15)]
2s2pdd  (3P) Py,  2s2p7f (*P)“Dsp  4.66[09] 4.66[09] 5.865 3.88[09] 3.73[08] 1279.37 3.00[08) 9.00[-16]
2s2pdd  (3P) Py 2s2p7f (3P} ‘Dy;, 1.99(10] 1.99[10] 5.860 6.01(09] 535(08] 128013 5.09(08] 1.48[-15]
2s2pdd  (PP) *Pyyy  2s2p7f (PP) 4Dy 4.66[09] 4.66(09] 5.865 3.88[09] 2.61[08] 1280.39  2.16(08] '6.29[-16]
os2pdd  (3P) 2Dspp  2s2p4f (\P)*Fy,  4.36[09] 4.16{09] 5.938 5.62[10] 1.25(09] 1281.99 3.83[08] 1.11{-15]
2s2p4d  (3P) 4Py 2s2p7f (3P) %Gy 194[11] 194[11] 5822 6.98(09] 2.65(08] 1283.19 2.63[08] T7.70[-16)
2s2p4d  (3P) 2Dgpy  2s2paf (1P)%Fp;,  881[09] 8.81[09] 5.938 7.48[10] 1.86{09) 1283.28 9.01[08] 2.60[-15]
252pad  (3P) 4P,  2s2p7f (3P)2Fp,  815(10] 8.15[10] 5.814 9.77{09] 1.21[08] 1284.33 1.20(08] 3.50[-16]
2s2p3d  (*P)2Fy;  2p%3d  ('D) 3Gy 4.28[13] 4.28(13] 3.091 3.77[09] 2.60[08] 1285.84 2.60[08] 1.00[-15]
252p3d  ('P) 2Fy;,  2p%3d - (1D) %Gy 427[13] 4.27[13] 3.000 3.06[09] 2.05[08] 1286.01 2.05[08] 7.88[-16]
2s2pdd  (°P) 2Fy;p  2s2p4f ('P)%Gq;,  1.63[14] 163[14] 6.257 5.55[10] 1.33(08] 1286.48 1.33[08] 3.71[-16)
252pdd  (*P) *Fy;y  2s2pTp  (*P) Dy 5.69(09] 5.69[09] 5.509 1.52[09] 1.05[08] 1287.04 1.00[08] 3.03[-16]
2¢2pdd  (3P)2Dy;n  2s2p7f (PP)%Dy;r  3.44[11) 3.44[11] 5888 5.80(09] 1.01[08] 1288.57 1.00[08] 2.91(-16]
2s2pad  (3P) %Fy,  2s2p4f (*P)%Ggje  1.63[14] 1.63[14] 6.258 6.94[10] 1.56(08] 1289.89 1.56[08] 4.37[-16]
252p3d ('P) %Py, 2s2pdp (*P) %Py,  213[11] 213[11] 4134 3.11[10] 3.62(08] 1290.61 3.37[08] 1.17[-15]
2s2p3d  ('P) Py, 2s2pdp (*P) 2Py, 2.13[11] 213[11) 4134 3.11[10] 1.38(08] 1290.89 1.29[08] 4.47[-16]
2s2pad  (*P)2Dssy  2s2p7f (*P)%Dsp  2.65[t1] 26511 5875 1.04[10] 1.58[08] 12091.79 1.57[08] 4.57[-16)
2s2pdd  (3P) 2Dsyy  2s2p7f (3P)*Fp,  8.15[10] 8.15[10) 5.848 9.77(09] 1.29{08] 1295.37 1.27(08]  3.71[-16)
2s2pdd (°P) 2Dy, 2s2p7f (*P)%Fy,  4.89010] 4.89(10] 5825 8.97(09] 3.02(08] 1297.10 2.93{08] 8.56[-16]
2s2pad  (OP) *Dyjy  2s2pTp (PP} *P;;,  6.20(08] 6.20[09) 5.593 1.26(09] 1.16[08] 1297.88 1.12(08] 3.36[-16]
2s2pad  (3P) ?Dyjp  282p7f (PP)2Frp  815[10] 8.15[10] 5814 9.77(09] 291[08] 1300.06 2.86[08] 8.38[-16]
2s2p3d  ('P) 2P,y  2s2p6p (3P)2Sy2  3.7913] 3.79[13] 3.929 101[10] 2.44[08] 1318.67 2.44[08] 8.63[-16]
2s2p3d  ('P) 2Py  2s2p6p (PP)2S1,2  3.79[13] 3.79[13] 3.929 1.01[10] 5.49(08] 131897 5.49[08] 1.94[-15]
2s26f  (18) 2Fy;,  20%3d  (*D)%Dspn 5.44[11] 5.44[11] 3.691 843[10] 1.59(08] 132621 1.55[08] 5.61[-16]
2526f  (18)2Fy,  20°3d  (*D)*Fy,  1.32[10] 1.32[10] 3.632 3.43[11] 5.38(08] 1334.61 1.26[08] 4.59(-16]
2s2pdd  (3P) 2Ds;y  2s2pTp  (3P)?Py,  2.60[10] 2.60[10] 5.552 1.36[10] 1.15[08] 1336.73 1.02(08] 3.06[-16]
2s2pdd  (PP) ®F5;n  2s2p7f (3P)2Fy,  815[10] 815[10] 5848 9.77(09] 3.23[08] 1343.54 3.18/08] 9.28[-1
2s2p4d (PP} 2Fr,  282p7f (3P) %Gy,  5.26[11] 5.26{11) 5858 7.80[09] 1.76(09] 1345.88 1.75[09] 5.11[-15]
2s2p4d  (PP)%Fy;  2s2p7Tf (PP)2Gypp  1.94[11] 1.94{11] 5822 6.98[09] 5.81(08] 1347.33 5.79[08] 1.69[-15]
2s2pad  (P)%Fyjo  282p7f (°P)2Fy, 8.15(10] 8.15[10] 5.848 9.77(09] 1.05(08] 1347.34 1.03[08] 3.01[-16;
2s2pdd (3P) 2Fy;y  2s2p7f (°P)2Fp,  8.15(10) 8.15[10] 5.814 9.77(09] 3.04[08] 1348.50 2.99(08] 8.75[-16]
282pad  (3P) 2Fyse  2s2p7f (°P)4Gqpy 7.04000] 7.04[10] 5796 7.07(09] 2.0608] 1351.22 2.04[08] 5.97[-16]
2s2pdd  (3P) 2Fy;,  282pTf (*P)*Gop 5.38[10] 5.38[10] 5809 8.58[09] 1.56[08] 1353.03 153[08] 4.48[-16]
252p3d  (1P) *Py,  2p?3d  ('D)2Ds;p  5.44[11] 5.44[11] 3.691 843010] 1.07[08] 1353.37 1.05(08] 3.78[-16]
252pdd  (PP) %P3y 2s2p7f (3P)2Dap 3.44[11] 3.44[11] 5888 5.80[09] 1.22[08] 1356.12 1.22(08] 3.54[-16)
252p4d  (3P) 2Py 2s2p7f (3P)2Dspp  2.65[11] 265[11] 5.875 1.04[10] 8.10[08] 1358.19 8.05(08] 2.34[-15]
2s2pdd  (3P) 2Py 232pTf (PP) 2Dy, 3.44[11) 3.44[11] 5888 5.80(09] 5.67(08] 1358.84 5.64[08] 1.64[-15]
2s2pdd  (3P) %P3 2s2p7f (3P)%Fy;, 4.89[10) 4.89[10] 5825 8.97(09] 1.45(08] 1365.57 1.41[08] 4.11}-16]
25%8f  ('S) 2Fy  282p7f (°P)2Ggy, 5.26[11) 5.26[11] 5858 7.80[09] 1.86[08] 1370.26 1.86[08] 5.42[-16]
2s2pad  (3P) 2Fypy  2s2p7p  (3P)2Dsy  8.74[11) 8.74[11) 5659 1.81[10] 3.13[08] 1375.58 3.11[08] 9.26[-16]
252pdd  (3P) 2Fyj;  2s2p7p  (°P) *Dy;,  8.67[11] 8.67(11] 5630 1.2310] 2.20[08] 1376.10 2.19(08] 6.53-16}
2s%6f  (1S) 2Fye  20°3d  ('D) %Ggpn  4.28[13] 4.28(13] 3.091 3.77[09] 1.64(08] 1417.01 1.64[08] 6.31[-16]

b4



Low level Upper level Ao TA, Es TgA, gA, A Qu cg
Contf. LSJ Conf. LSJ g7! 57! eV 5! 5! A s7! cm® /s
2s%6f (1S)*Fs;e  2p°3d (D) G 427[13] 4.27(13] 3.090 3.06[09] 1.29[08) 1417.20 1.29{08] 4.95[-16]
2s2p4d  (PP)'Frpp  252p6f (*P)2Ggpz 39111 3.91[11] 4.247 1.16[10] 1.22(08] 1481.08 1.22[08] 4.17[-16]
2s2pdd  (3P)‘Fyy  2s2p6f (3P)4Fg,,  7.84[09) 7.84[09] 4.232 1.49[10] 6.60{08] 1483.82 5.55[08] 1.90[-15]
2s2p4d  (3P) ‘F5;z  252p6f (3P) %Gy 3.68[11) 3.68[11] 4.216 1.11[10] 2.10[08] 1484.04 2.09[08] 7.17[-16)
2s2p4d  (3P) *F3;2  252p6f (PP} *F7;,  1.03[09] 1.03(09] 4.215 1.28[10] 3.05{08] 1484.24 1.20[08] 4.11[-18]
2s2pdd  (PP) *Fsp.  2s2p6f (PP} *F;;,  4.29[09] 4.20[09] 4.209 9.58(09] 2.66{08] 1485.13 - 1.94[08] 6.67[-16)
2s2pdd  (*P) *Fy;,  2s2p6f (3P)*Fp;,  1.03(09] 1.03[09] 4.215 1.28[10] 4.20{08] 1486.87 1.68[08] 5.79[-16]
252pdd  (3P) 'Fy,  2s2p6f (3P)*Fy  7.84[09] 7.84[09] 4232 1.49[10] 6.21[08] 1487.47 5.22(08] 1.79[-15]
2s2pdd  (3P)1Fy,  252p6f (3P)*Gsje  7.69[08] 7.69[08] 4178 8.46[09] 1.82(09] 1488.92 6.42(08] 2.21[-15]
2s2pdd  (3P) 1Fy,  2s2p6f (*P)%Gq;;  460[10] 4.60(10] 4.182 1.10[10] 2.04{09] 1490.09 1.98[09] 6.83[-15]
2s2pdd  (PP)4Fy,  2s2p6f (PP) 'Ggyp 4.38[10] 4.38(10] 4.194 1.39[10] 2.61{09] 1490.47 2.53[09] 8.71[-15]
252pdd  (°P) D5y 2s2p6f (*P)iDgpy  2.69[09] 2.69[09) 4.262 0.55[09] 2.68[08] 1505.88 1.68[08] 5.75[-16]
2s2pdd  (P)*Dqpy  2s2p6f (3P)2Gep, 391[11] 3.91[11] 4.247 1.16[10] 1.20(08] 1510.75 1.20[08] 4.42[-16)
2s2pdd  (3P) *Dypn  2s2p6f (PP} *Fy,  T.84[09] 7.84(09] 4.232 1.49[10] 2.01{09) 1513.59 1.69[09] 5.78[-15]
2s2p4d  (3P) *Dyyy  252p6F (PP)4F5;»  4.29[09] 4.20(09] 4.209 9.58[09] 1.22[09) 1514.57 8.86[08] 3.05[-15}
2s2p4d  (3P) *Ds;y  2s2p6f (PP) “Fppn 1.03[09] 1.03(09] 4.215 1.28[10] 1.52{09] 1514.70 5.98(08] 2.05[-15
2s2p4d  (3P)*Dy;  2s2p6f (3P) *Fy»  6.96[09] 6.96(09] 4.206 6.43[09) 8.33[08] 1514.71 6.77[08] 2.33[-15]
252p4d  (*P) Dajy  2s2p6f (P)%Fy,  6.96(09] 6.96(09] 4.206 6.43[09] 2.69(08] 1515.26 2.19{08] 7.51[-16]
252p4d  (*P) "Dsjp  252p6f (PP) ‘F,  4.29[09] 4.29(09] 4.209 9.58[09] 2.32(08] 1515.63 1.69{08] 5.82[-16]
2s2p4d  (P) Doy 2s2p6f (*P) %Gy, 4.38[10] 4.38[10] 4.194 1.39(10] 6.12(08] 152051 5.93[08] 2.04[-15]
2s2p4d  (°P) "Ds;p  2s2p6F (*P)*Gq;  4.60[10] 4.60[10] 4.182 1.10[10] 3.88[08] 1520.79 3.77{08] 1.30[-13]
2s2pad  (*P) Py, 252p6f (3P)4Dsp,  2.69009] 2.69[09] 4.262 09.55[09] 5.63(08] 1530.20 3.54{08] 1.21[-15]
2s2pad  (PP) 4Py,  2s2p6f (®P)“*Dsy;,  1.38[09) 1.38[09] 4.269 6.30[09] 6.40[08] 1531.67 2.99{08] 1.02[-15]
2s2pad  (3P)4P;;;  2s2p6f (*P) 4D, 3.00[08] 3.00[08] 4.252 1.32[10] 1.80[09] 1532.19 2.77{08] 9.46[-16]
252pdd  (3P)‘Pyn  2s2p6F (*P)*Dg;p  2.69(09] . 2.69[09) 4.262 9.55[09] 1.06[00] 1532.92 6.65(08] 2.27[-15]
2s2p4d  (P) 4Py, 2s2p6f (3P) %Dy 138009 1.38[09) 4.269 6.30{09] 4.49{08] 1533.14 2.10[08] 7.16[-16]
2s2pad  (PP) %Dy, 2s2p6f (3P)%Dj;, 6.82(11] 6.82[11] -4.328 1.43[10] 1.64[08] 1537.94 1.63[08} 5.53[-16]
2s2p4d  (*P)%Dg3yy  2s2p6f (3P) 2Dy 3.02011] 3.02]11] 4.328 3.70[10] 5.26[08] 1538.09 5.15(08] 1.75[-15]
2s2pad  (PP)*P;,,  2s2p6f (3P)%Fr;,  1.0309) 1.03[09) 4.215 1.28[10] 3.58[08] 1539.31 1.40(08] 4.82[16]
292p4d  (3P)2Ds;y  2s2p6f (3P)2Ds;p  3.02(11) 3.02[11) 4.328 3.70[10] 3.45[08] 1540.02 3.38(08] 1.15[-13]
282p4d  (PP)3Dg;p  2s2p6f (PP) 2Fy;,  2.07(10] 2.07(10] 4.319 6.67[10] 2.08[09] 1541.76 1.49[09] 5.05[-15]
2s2p4d (P} *Dy;y  252p6f (3P) ZDgyy  3.02[11] 3.02(11] 4.291 3.70(10] 1.01[09] 1545.06 9.90[08] 3.37I-15]
2s2pdd  (3P)*F:,,  2s2pbp (*P) "Dy, 196[11] 1.96(11] 3.703 3.86[10] 1.73(08] 1584.01 1.68[08] 6.06[-16]
2s2pdd  (3P) "F;,,  2s2p6p  (PP) "Dy 7.20(09] 7.20(09] 3.680 4.88[09] 1.21[08] 1585.67 1.04[08] 3.77[-16]
2s2pad  (PP)%Fy;,  2s2p6f (3P)’Fh;,  2.07[10] 2.07(10] 4.319 6.67[10] 2.70[08] 1615.94 1.93[08] 6.54[-16]
2s2pdd  (°P) *Fs;n  2s2p6f (PP)Ds;p  3.02[11] 3.02[11] 4.291 3.70[10] 1.06[08] 1616.21 1.04[08] 3.53[-16]
2s2pdd  (*P) %Py, 2s2pdp ('P)%Ds;»  3.58[11) 3.58[11]  4.416 9.16[10] 1.26(08] 1616.51 1.21[08] 4.07[-16]
2s2pds  (*P)*Pap  2p%3d  (*P) "Dy,  1.48[10] 1.48[10] 0.822 7.31{09) 1.85[08] 1627.43 1.71{08] 8.24[-18]
2s2p4d  (PP)%Fy,,  2s2p6f (3P) %Gy  391[11] 3.91[11] 4.247 1.16010] 2.84[09] 163:.13 2.83(09] 9.70[-15]
2s2pdd  (3P) 2Fy.,  252p6f (PP) %G,  3.68[11] 3.68(11] 4.216 1.11{10] 2.19[09] 1632.29 2.18(09] 7.48[-15)
2s2p4d  (*P) 2Py, 2s2p6f (3P) %Dy 6.82[11) 6.82[11] 4.328 1.43[10] 1.79[08] 1635.15 1.78[08] 6.06[-16]
2s2p4d  (*P) *Pyy  2s2p6f (*P)2D;p, 3.02(11] 3.02[11] 4.328 3.70{10] 8.00[08] 1635.33 7.84[08] 2.66[-15]
2s2pad  (*P) 2Py, 2s2p6f (3P)2Dyp  6.82[11) 6.82[11] 4.328 14310} 8.35[08] 1639.10 8.30(08] 2.82[-15]
2s2p4d  (*P) *F5;p  2s2p6f (3P)*Gq;e  4.60[10) 4.60[10] 4.182 1.10{10} 2.04[08] 1639.62 1.98[08] 6.84[-16]
2s2p4d  (*P) *Fy;y  2s2p6f (PP) %Gy, 4.38[10) 4.38[10] 4.194 1.39(10} 2.04[08] 1642.52 1.98[08] 6.80[-16]
2s2pad  (3P) %Py, 2s2p6f (3P) 2Dy 3.02[11 3.02{11] 4.201 3.70(10] 7.10[08] 1643.20 6.96[08] 2.37[-15]
25%8f  (18)%Fy,  2s2p6f (PP)2Gg  3.91[11) 3.91{11] 4.247 1.16[t0] 2.98[08] 1667.08 2.97(08] 1.02[-15]
25%8f  (18)%Fyy  2s2p6f (3P)2Gq, 3.68[11] 3.68{11] 4.216 1.11[t0] 1.64[08] 1673.56 1.64[08] 5.62[-16]
252pdd  (*P) *Fy;  2s2p6p  (3P) 2Dgp,  3.65[11] 3.65{11] 3.930 5.04[10] 1.84{08] 1695.99 1.78[08] 6.28[-16]
252pd4d  (PP) *Fr;p  2s2p6p  (°FP) ?Ds;p  3.69[11) 3.69(11] 3.956 7.14[10] 2.62{08] 1696.00 2.54[08] 8.95[-16]
2s%3p  (3P)*D3p 2s2p6f (PP) “F5;z  4.29[09] 4.29(09] 4.209 9.58[09] 1.62[08] 1742.65 1.18[08] 4.06[-16]
2573p  (P) *Dqjy  2s2p6f (*P)*Fy;,  7.84[00) 7.84[09] 4.232 1.49(10] 2.50[08] 1747.35 2.10[08] 7.19[-16]
2s2pds  (PP) *Pyp  2s2p5p  (®P) 2Dg,,  4.70[12] 4.70(12] 0953 2.90[10] 2.66[08] 1754.07 2.66[08] 1.27[-15]

5b



Upper level

Low level Al TA, Es  LgA, gA, X Qu CF
Conf. LSJ Conf. LSJ 57! g7 eV 57! 57! A 5! cm?®/s
2s2pds  (OP) *Pij2  282p5p (P) 2Dy 445012 4.4512] 0.926 2.01{10] 1.06[08] 1754.72 1.06[08] 5.04[-16]
©2523p  (3P)*Dyjy  2s2p6f (PP)‘%Gep 4.38[10] 4.3810] 4.194 1.39[10] 1.15{08] 1756.59 1.12[08] 3.85[-16]
25?3p  (*P) *P3,  2s2p7p  (PP) 25y, 3.80[12] 3.80[12] 5.751 L.70{10] 1.12[08] 1791.04 1.12[08] 3.29}-16]
2523p  (3P) *Dsyy 2s2pdp ('P) 2D, 3.58[11) 3.58[11] 4.416 9.16(10] 1.49[08] 1965.77 1.43[08] 4.82[-16]
25%3p  (3P) Dy 2s2pdp (‘P) 2Py,  2.13011] 213[11] 4134 3.11[10] 1.34[08] 2046.17 1.25[08] 4.31[-16]
252p4d  (3P) 2Py, 2p°3d  (3P) 2D5p  6.20(11] 6.10[11] 2761 1.66{11) 1.33(08] 2061.26 1.28[08] 5.06[-16]
2s23p  (3P)2Ds;p 2s2p6p  (3P) 2Dy, 3.69[11] 3.69[11] 3.956 7.14[10] 1.12[08] 2120.24 1.09(08] 3.83[-16]
2s2pdd  (3P)"Fy;;  252p5f (PP)Ggpp  8.39[09] 8.39[09] 1555 1.87(10] 3.77[08] 2183.10 3.08(08] 1.38[-15]
2s2pdd  (3P) *Fy;p  252p5f (PP) %Gy 1.36[10] 1.36(10] 1527 1.51[10] 4.85[08] 2188.14 4.26(08] 1.91[-15]
2s2pdd  (3P) YFy;p  2s2p5f (PP) 4Gy 2.89[08] 2.8908] 1498 1.78[10] 3.97(09] 2199.52 4.58{08] 2.06[-15]
252pdd  (3P)*Dypy  2s2p5f (PP)Fy  225(09] 2.25(09] 1.653 1.37[10] 1.13(09] 2201.37 4.49[08] 1.99[-15]
2:2pdd  (°P) *D3jy  2s2p5f (%P) “Fye  9.80[08] 9.80[08] 1.655 2.05[10] 1.83{09] 2201.53 4.06[08] 1.80[-15]
2s2pdd  (PP) *Dasp  2s2p5f (3P) 4F3, 2.25[09] 2.25[09] 1653 1.37[10] 4.30(08] 2202.52 1.70[08] 7.56[-16]
2s2pdd  (3P)*Dsjp  2s2p5f (3P)%F;;, 9.80[08] 9.80[08] 1.655 2.05(10] 5.20(08] 2203.77 L1.18[08] 5.22[-16]
2s2pad  (3P) 2Dssp  2s2p5f (3P) %Fp;,  1.14[{09] 1.14[09) 1.891 3.41[10] 2.13(09] 2208.22 4.50[08] 1.95[-15]
252pdd  (3P) %Dy, 2s2p5f (*P)%F5»  148[09] 1.48[09] 1.872 2.52(10] 1.52(00] 2211.86 3.94[08] 1.71[-15]
2s2pdd (3P) *Py;  2s2p5f (*P) “Dspp  2.84[08] 2.84[08] 1.757 2.03{10] 1.43[09} 2220.70 1.11[08] 4.87[-16]
2s2pdd  (*P) 2Dsjp  2s2p5f (3P) ®Dap 9.64[11) 9.64[11] 1400 2.27[10] 3.37[08] 241534 3.35[08] 1.52[-15]
2s2pdd  (*P) 2Dspy  2s2p5f (3P) ®Dspp 859[11] 8.59[11] 1.385 3.33[10] 5.64[08] 2427.13 5.60{08] 2.55[-15]
2s2pad  (PP) *Fyp;  2p*3d  (°P)“Ds;p  148[10] 1.48[10] 0822 7.31[09] 1.58(08] 2506.85 1.46[08] 7.02[-16]
252pad  (OP) 2Fy;y  2s2p5f (3P)2Gap, 8.3909] 8.39[09] 1.555 1.87(10] 5.49{09] 2525.54 4.49(09] 2.01[-14)
2s2pad  (*P) 2Fy;p  2s2p5f (3P) 2Gyrpz  1.36[10] 1.36[10] 1527 1.51[10] 4.17(09] 2526.48 3.66[09] 1.64[-14]
2s2pad  (3P) 2Fy;  2s2p5f (PP) %Gy 1.36[10] 1.36(10] 1.527 1.51[10] 1.45[08] 2539.93 1.27(08] 5.71[-16]
2s2p4d  (3P) *Da;p 2p°3d  (PP)*Ds;z  1.48[10] 1.48[10] 0.822 7.31[09] 1.31[08] 2583.92 1.21{08] 5.85[-16]
2s2pdd  (3P)%Dg;p 2p*3d  (PP)*Dspp  1.48[10] 1.48[10) 0822 7.31[09] 2.06[08] 2587.00 1.90[08] 9.16[-16]
26°8f  (18) *Fy;n  2s2p5f  (PP) 2Gypp  8.39[09] 8.39(09] 1.555 1.87[10] 6.25(08] 2612.78 5.11{08] 2.29[-15|
26%8f  (18) *F5;p  2s2pbf (3P) %Gy 136(10] 1.36(10) 1.527 1.51{10] 3.41[08] 2626.74 2.99(08] 1.34[-15|
252pdd  (3P)*Dq;y  2s2p5p  (PP) 4Ps,  7.30(09] 7.30[09] 0.753 4.34[10] 4.49[08) 2630.75 2.25(08] 1.09[-15]
25%3p  (3P) D3 20%3d  (°P) 2Dy, 6.22)11] 6.22(11] 2758 1.09[11] 1.40[08] 2647.14 1.34{08] 5.32[-16]
242pdd  (3P) *Ps;2  2p%3d  (°P)“Dy;, 148[10) 1.48[10] 0.822 7.31[09] 2.06[08] 2659.62 1.91(08] 9.19[-16]
282pdd  (3P) %Pysy  2s2p5f (PP)2Ds;  9.64[11] 9.64[11] 1400 2.27(10] 3.44[08] 2664.09 3.41{08] 1.55[-15]
25%3p  (3P)%Dsp 2p%3d (PP)%Dspy  6.10[11] 6.10{11) 2,761 1.66[11] 2.08[08] 2665.05 1.99(08] 7.90[-16]
2s2pdd  (3P) *Pasn  2p°3d  (PP)%Ds;;  148[10] 1.48[10] 0.822 7.31[09] 2.70[08] 2667.86 2.50(08] 1.20[-15]
2s2p4d  (3P) ®Pasy  2s2p5f (PP)2Ds;,  8.59(11] 8.59(11] 1.385 3.33{10] 2.78[09] 2672.60 2.76[09) 1.26[-14]
262pdd  (3P) 2Py, 2s2p5f (PP) 2Dz 9.64[11] 9.64{11] 1400 2.27[10) 1.57(09] 2674.58 1.56[09] 7.10[-15]
25%3p  (%P) %Dy, 2s2p5f (°P) *Fy,  2.2509] 2.25[09] 1.653 1.37(10) 2.78[08] 2714.18 1.10[08] 4.87(-16]
2s2pdd (3P} *Fy,  2s2p5p  (PP)*Dspp  5.75[08] 5.75[08] 0.416 9.16[09] 4.47{08] 2730.68 1.22[08] 6.13(-16]
252pdd  (3P) 2Dy 2p°3d  (PP)*Fr; 9.99(08] 9.99[08] 0.806 6.41[10] 1.90[09] 2737.48 2.11(08] 1.02{-15]
2s2pdd  (PP) %Dy 2p%3d  (PP)%F;,  237(09) 2.37(09) 0.786 5.39(10] 1.51[09] 2743.57 3.16[08] 1.53[-15)
2s2pdd  (°P) Py, 2s2pbp (*P) %Sy, 1.06[13] 1.06[13] 1.069 1.06{10] 1.98[08] 2867.91 1.98[08] 9.30[-16]
2s2pdd  (3P) 2Fy;p  2s2pbp  (PP) 2Dy 4.70(12] 4.70[12] 0953 2.90[10] 6.49[08] 2878.77 6.48[08] 3.08[-15]
2s2pdd  (P) *Fs;;  2s2p5p  (*P)?Dy;  4.45[12] 4.45(12] 0926 2.01[10] 4.46[(08] 2879.48 4.45(08] 2.12[-15]
2s2pad  (3P) 2Pz 2s2p5p  (*P) %8y, 1.06[13] 1.06[13] 1.069 1.06[10] 1.12(08] 2880.08 1.12{08] 5.27-16]
2s2p4d  (3P) Py 232p5p  (PP) 2Dy 4.70[12] 4.70[12] 0953 2.90[10] 2.45[08] 2947.20 2.45[08] 1.17[-15)
2s2pad  (3P) %Py, 2s2p5p  (3P) D3y 4.45[12] 4.45[12) 0926 2.01{10] 1.31[08] 2979.30 1.31[08] 6.26[-16]
2s2pad  (3P)*Dqjy 2p%3d  (PP)*Fy, 802(08] 8.02008] 0.129 1.89[10] 1.53[09] 303227 4.56(08] 2.36[-15]
2523p  (3P) 2Py, 2p%3d (°P) 2Dy 6.22(11]) 6.22[11) 2758 1.09[11] 2.47(08] 3151.98 2.36(08] 9.38(-16]
25%3p  (3P) 2Py, 2p%3d  (*P) *Djp 6.10[11] 6.10[11) 2761 1.66[11] 4.53(08] 3152.60 4.34[08] 1.72(-15]
25%3p  (3P) 2Py  2s2p5p  (PP)%Dsp  4.70[12] 4.70[12) 0.953 2.90[10) 1.03(08] 5835.55 1.03[08] 4.89(-16]
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Table IX: Autoinization rates {A, in s7') and excitation energies (Eg in €V) for odd-parity states. Wavelengths (A in
A), weighted radiative rates (gA, in s~} factor intensities ( Qq in 5™') and effective emission rate coefficients (Cg'
in cm?/s) for transitions between even- and odd-parity states of B-like oxygen.

Low level Upper level A, TA, Es ZeA, gA, A Qq c
Conf. LSJ Conf. L8J 57! st eV 57! st A s em3 /s
25207 (D) 2Dy 2p%8p (D) ?Fy;, 1.08[11] 1.34[12] 25737 7.72[09] 1.91[09] 141.81 1.54[08] 6.14[-17]
2s2p® (*D) 2Dy 2p%8p  (1D)2F,  LOB[11  1.34[12] 25737 1.03(10) 2.70[09] 141.81 2.17[08] 8.68[-17]
2s2p ('D) 2D 20°Tp  (1D)2F;;, 216[11] 2.40[12] 24591 8.57(09] 2.85[09} 143.69 2.56[08] 1.14[-16]
2s2p” ('D)%Dspn 20°Tp ({D)%Fz;  216[11] 240[12] 24592 1.14[10] 4.03(09] 143.69 3.62(08] 1.62[-16]
2s2p® (3P}4Ps;z  20°5p (PP)°Dqpp  3.12[08] 1.50[09] 16.922 3.30{10] 8.03[09] 145.38 4.46[08] 4.30[-16]

(
(
(
E
2s2p ('D} %Dy 20°6p (D) *F5,  5.13[11] 5.28[12] 22.798 1.10[10] 4.27[09] 146.74 4.14[08] 2.22[-16]
2s2p® (D} 2D 29°6p (‘D) *Fpp 5.12[11] 5.28[12] 22799 1.46[{10] 6.04[09] 146.74 5.86[08] 3.14[-16]

(

(

(

(

(

(

2s2p® (D} 2Ds» 29°5p  ('D) %Fpp,  159[12] 1.54[13] 19.758 1.99[10] 9.52[09] 152.22 9.81[08] 7.12[-16]
2s2p (1D} 2Dy 20°5p (D) 2Fs;»,  1.58[12] 1.54(13] 19.756 1.49[10] 6.84[09] 152.23 7.05[08] 5.12[-16]
2s2p* (1D} 2Dy 2s2p8d (*P)2P,, 2.58[13] 3.36[13] 16.201 1.46[{10] 1.95[08] 159.17 1.50[08] 1.55[-18]
252p® (1D} 2Dy 2s2p8d  ('P) %P0 2.58(13] 3.36(13] 16.201 2.91(10] 3.48[08] 159.17 2.67[08] 2.77[-16]

252p?
252p°®
282]_’)2 (]D) 2D5/2 282p8d

(
(
E
1Dy 2D3/2 252p8d |
(
(

1D} 2D5/2 2s2p7d (' P) 2P3/2 3.71[13] 5.11J13] 15.141 2.67[10] 1.83[08] 161.37 1.33]08] 1.53[-16]
(
(
(
(
(
(
(

'PY2F,,  158[13] 2.04(13] 16.168 243(10) 4.96[09] 159.24 3.84[00] 3.99[-15]
1D)2Dg;, 2s2p8d (*P)2Fy,  1.58[13] 2:03[13] 16168 3.23(10] 6.99(09] 159.24 5.43{09] 5.65[-15)

iP) 2Ry, 158[13] 2.04[13] 16.168 2.43[10] 3.52[08] 159.24 2.73(08] 2.84[-16]

252p%
252p?
252p?
2.92p§ {2P) :P5/2 252p8d
252p°  {°P)*Pyy  252p8d
232’[32 (SP) 4P3/2 232p8d
2520 (*P) 4Py, 2s2p8d
252p° (D) 2Dyjy  2s2pd
282;02 (1 D) 2D5/2 282p6d
2520° (®P) Py 252p8d

)

)

)

)

3P) 4Py, 2s2p8d  (3P)Dsp, 6.77[11] 6.77(11] 6.848  1.51{10] 2.01[09] 164.85 2.01[09] 5.29[-15]

SP) Py, 252p8d 4Py,  3.62[08] 3.62(09] 6.848 7.91[09) 2.64[09] 164.85 1.70[09] 4.50[-15]

)
)
|
) “Dsjo  8.58[10] 8.58[10] 6.843 1.38[10] 6.53[09] 164.86 6.36(09] 1.68[-14]
)
)
)
)
)

252p%  (
2s2p ('D) 2Dy, 2s2p7d  (PP)2F;,  2.90[13] 3.68[13] 15.093 2.63[10] 6.57[09] 161.47 5.18{09] 5.99{-15]
2s2p° ('D)*Ds;, 2s2p7d  (*P)*Frj;  2.89[13] 3.66(13] 15.093 3.50[10] 9.28[09] 16147 7.32(09] 8.47[-15]
2s2p® ('D)*Ds;» 2s2p7d  (*P)*F;,  2.90[13] 3.68(13] 15.093 2.63[10] 4.70[08] 161.47 3.70(08] 4.28[-16)
2s2p> (1D} %Dy, 2s2p7s  (*P) 2Py, 181(13] 820[13] 14.779 1.29[10] 1.47[09] 162.13 3.23[08] 3.86[-16]
252p® (1D} 2Dy, 2s2p7s (PP} %Py, 1.84[13) 7.99(13] 14776 6.43[09] 7.91[08] 162.14 1.82(08] 2.18[-16]
2s2p® ('D}2Ds;p 2p%p  ('D) 2Py, 154[12) 1.08[14] 14.386 1.87[10] 8.39(09] 162.97 1.19[08] 1.48[-16]
2s2p (D) 2Ds;p 2p%p (D) %Fyp  119(13] 3.45[13] 13.963 2.34[10] 1.14{10] 163.88 3.94[09] 5.10[-15!
2s2p® ('D}2Ds; 2p%4p  ('D) *Fs;»  1.20013] 3.46[13] 13.960 1.75[10] 7.98[09] 163.89 2.77(09] 3.59[-15]
2s2p° ('D)*Ds;» 2p%4p (‘D) *Fypp  120(13] 3.46[13] 13.960 1.75[10] 4.82{08] 163.89 1.67[08] 2.17[-16}
2s2p® (3P} P 2s2p8d  (*P)%Fpp 617012 6.17[12] 6920 4.74[10] 1.07[08] 164.69 1.07[08] 2.81[-16]
252p (PP} 4Py, 252084 (3P) 4Py, 36209 3.62(09] 6.848 7.91[09] 3.19[09] 164.79 2.06[09] 5.44[-15]
2s2p (PP} 4Py, 2s2p8d (®P) Py, 3.06(08] 3.06[08] 6.850 3.57(09] 2.64[09] 164.79 3.85(08] 1.02[-15]
2s2p (3P} 4Py,  2s2p8d (®P)*Ds;; 8.58(10] 8.58[10] 6.843 1.38[10] 2.14[09] 164.80 2.08[09] 5.50[-15]
2s2p (PP}*Py; 2s2p8d (°P) %Dy 5.78[09] 5.78[09] 6.808 9.38[09] 5.11[09] 164.84 3.63[09] 9.63-15]
25297 (3P) 4Py,  2s2p8d (*P)*D,,, 1.53[10] 1.53[10] 6.810 543[09] 3.88[09] 164.84 3.20[09] 8.72[-15
/ /

(

(

{

Py 4Py 252p8d
/ “Dr;, 1.25[10) 1.25(10] 6.837 1.79[10] 1.39[10] 164.87 1.18[10] 3.11[-14]
Dy 1.53)10] 1.53(10] 6.810 5.43[09] 1.86[08] 164.87 1.58[08] 4.18(-16]
D3, 5.78(09) 5.78(09] 6.808 9.38[09] 1.71[09] 164.88 1.22[09] 3.23[-15]
“P;;» 83509] 8.35[09] 6.805 1.08[10] 6.83[09) 164.89 5.62[09] 1.49(-14]
®Py;;  4.66[13] 6.20[13] 13.498 1.59(10] 3.67[08] 164.90 2.76[08] 3.74[-16]
4.66[13] 6.20[13] 13.498 3.18[10] 6.51[08] 164.90 4.50[08] 6.54[-16]
3P)1Fy,  116[09) 1.16(09] 6.774  1.59{09] 3.07[08] 164.92 2.29[08] 6.08[-16]
3P) iF;, 583[10] 5.83(10] 6.781 4.12(09] 220[09] 164.94 2.17(09] 5.76[-15)
)4Ps;;  8.35[09] 8.35(09] 6.805 1.08{10] 4.25[08] 164.94 3.50[08] 9.27[-16]
)4Fy,  L16[09] 1.16[09] 6.774 1.59(09) 2.30(08] 164.95 1.72[08] 4.56[-16]
)4Fy»  8.83[10] 8.83[10] 6.795 5.49(09] 2.97[09] 164.97 2.95[09] 7.81[-15]
)*Fs;2  5.83[10) 5.83(10] 6.781 4.12{09] 1.40[08] 165.00 1.38[08] 3.68[-16]
)

)

)

v
[ ~3
o
@
[}

{
(
{
(
(
(
(
E
2520 (*P) 4Py 252p8d
232}')2 (3P 4P5/2 232P8d (3
252p (*P) 4Py, 252p8d
2s2p° (PP) %Py, 2s2p8d
952p° (3P) Py  2s2p8d |
232p2 {ID) 2D3/2 282p6d (
252 (1D)%Dspy  2s52p6d
25207 (1D)%Dgpp  2s2p6d  (
{
(
{

[
®Fs;»  4.59[13] 5.30[13] 13401 3.89{10] 1.64[10] 165.11 1.42[10] 1.95[-14]
2Py, 4.59(13] 5.29(13] 13401 5.16(10] 2.32[10] 165.11 2.01[10] 2.76[-14]
*Fs  459[13) 5.30[13] 13.401 3.89{10] 1.14[09] 165.11 9.89[08] 1.36[-15]
SP) 4Py, 3.01[11) 3.01(11] 6.503 2.21[09] 3.27(08] 165.51 3.26(08] 8.91{-16]
3pP)4Pys  166[11] 1.66[11] 6485 1.08[09] 3.12[08] 16559 3.11{08] 8.51(-16]
3P) 4Py, 3.01[11] 3.01[11] 6503 2.21[09] 3.42[08] 165.61 3.41[08] 9.32[-16]
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Low level Upper level A, TA, Es TgA, gA, A Qq cer
Conf. LSJ Conf. LSJ s! st eV st s~! A 57! em® /s
2s3p" (1D) 2D,;; 2s2pbs (1 P) °Pa2  2.67(13] 3.30[13] 12.658 189[10] 2.06[09] 166.76 1.67(09] 2.46[-15]
2s2p (D) %D3sy 2s2p6s  (P) %Py, 2.69[13] 3.32(13] 12658 0.48[09) 1.16{09] 166.76 9.35(08] 1.38[-15]
2s2p (D) 2Dsyy  2s2p6s  ('P)*Py,  2.67(13] 3.30[13] 12658 1.890[10] 2.31[08] 166.76 1.87(08] 2.76[-16]
2527 (3P) 4Py 2s2p7d  (3P)%Ds;, 3.28[12] 3.28(12) 5.812  3.52[10] 1.57[08] 167.09 1.56(08] 4.58[-16]
25202 (3P) 4Py,  2s2p7d  (3P) 4P, 1.05(10] 1.05[10] 5769 1.78{10] 1.65(00] 167.19 1.29{09] 3.78[-15]
2520 (3P) 4Py,  2s2p7d (P)*Ps;;,  1.05[10) 1.0510] 5769 1.78[10] 1.32[10] 167.25 1.03[10] 3.02(-14]
220> (3P) P52 2s2p7d (*P)°Dqp, 5.65[10] 5.65(10] 5.758 2.83[10] 2.32[10] 167.27 2.18[10} 6.42(-14]
252 (3P) 4Py, 2s2p7d (3P)*Ps;; 1.05(10] 1.05[10] 5.731 1.78[10] 1.34[10] 167.28 1.05(10] 3.09-14]
252p° (3P) 4Py, 2s2p7d  (3P)*F5;»  2.04[11] 2.04[11] 5693 5.05[09] 177[09] 167.36 1.76(09] 5.22[-15]
2522 (3P) 4Py 2s2p7d  (3P)4Fr,  299[11] 2.99[11] 5707 7.06[09] 2.90[09] 167.39 2.89[09] 8.55[-15]
2527 (3P) 4Py 2s2p7d  (3P)‘Fye  2.04[11) 2.04[11] 5693 5.05[09] 2.29[08] 167.42 2.28(08] 6.75[-16]
252p  (18) 28,0 2s2p8d ('P) 2P,y 2.58[13] 3.36[13] 16.201 1.46[10] 1.58(09] 168.06 1.22(09] 1.26[-15]
2s2p%  (19) 28, 252084 ('P) 2Py, 258[13] 3.36(13] 16.201 29110] 3.06[09] 168.06 2.35{09] 2.43[-15)
2s2p  (PP) %P2 2s2p7s (PP} *Py,  4.50(11] 4.50(11] 5.267 3.38[09] 5.33(08] 168.29 5.37(08] 1.66[-15]
252p%  (3P) 4Py, 282075 (PP} Py,  247]11] 247011] 5249 1.66[09] 1.06{08] 168.33 1.06(08] 3.28[-16]
2s2p°  (3P) 4P,  2s2p7s  (PP) Py, 450[11] 4.50[11] 5267 3.38[09] 1.64{08} 168.33 1.64{08] 5.06[-16]
252p% (3P) 4Py,  2s2pTs  (PP) 4Py,  247[11] 247[11] 5249 1.66[09] 520[08) 168.37 5.18(08] 1.60[-15]
2s2p (3P} *Psj,  2s2pTs  (PP) 4Py, 450[11] 4.50[11] 5.267 3.38[09] 5.68[08] 168.39 5.66[08] 1.75{-15]
2s2p  (18) 28y, 2s2p7d  (*P) %Py, 3.71(13] 5.09(13] 15141 1.33{L0] 1.97(09] 170.51 1.43[09] 1.65[-15]
252p  (1S) 28y, 262p7d  (*P) %Py 3.71013] 5.11[13] 15.141 267[10] 3.80[09] 170.51 2.76[09] 3.18[-15]
252p°  (PP) Py, 2s2p6d  (PP) %Dy 4.02[09] 4.02(09] 4.098 2.43(10] 3.01(09] 171.04 1.50[09] 5.21[15]
2s2p* (*P)4Ps;;  2s2p6d  (3P) Py, 7.25[09) 7.25[09] 4,108 . 2.20[10] 1.17[10] 171.08 7.79(09] 2.70[-14]
252p  (3P) 4Py, 2s2p6d (*P) ‘D, 1.68[08] 1.68[08] 4.063 2.27[10] 1.25[10] 171.09 3.61[08] 1.26[-15]
2s2p° (3P) %Py, 2s2p6d (*P)2Dspy  4.02[09] 4.02(09] 4.098 2.43[10] 1.03[10] 17t.10 5.11{09] 1.78[-14]
2s2p®  (1D) 2Dy, 2s2p5d  ('P)%Py;,  7.23[13] 9.40[13] 10766 2.22{10] 3.17[08] 17111 2.44{08] 4.35[-16]
2s2p?  (1D) %Dy 2s2p5d  ('P) %P3, 7.23(13] 9.42[(13] 10.767 4.44{10] 5.64[08] 171.11 4.33{08] 7.71[-16]
2s2p°  (3F) %Py, 2s2p6d  (*P) 4Dy, 1.68[08] 1.68[08] 4.063 2.27{10] 6.40[09] 171.12 1.84[08] 6.42[-16]
252p° (PP)“*Ps;n  2s2p6d  (P)4Dq;p  2.01{09] 2.01{09] 4.087 4.72[10] 4.01{10] 171.13 1.02(10] 3.54[-14]
252p° (3P)4Py»  2s2p6d (3P)Ds;;  1.12(09] 1.12[09] 4.062 2.96[10] 2.35{10] 171.13 4.35[08] 1.52[-14]
252p°  (PP)4Py;n  2s2p6d  (PP)*F5p, 295[09] 2.95[09] 4.004 6.26[09] 1.22j09} 171.26 9.04[08] 3.17[-15|
2s2p° (PP)*Pyn  2s2p6d (PP)*Fy,  496[09] 4.96[09] 4.018 8.77(09] 2.40[09] 171.29 1.97/09] 6.89(-15]
2s2p®  (3P) P,  2s2p6d  (PP)%F5;»  2.95[09] 2.95[09] 4.004 6.26[09] 2.65(08] 171.33 1.96[08] 6.86(-16]
252p° (D) 2Dy 252p5d  ('P)2Fs;»  1.19[14] 1.40[14] 10619 4.99(10] 2.44[10] 171.46 2.08[10] 8.76[-14]
2s2p> (‘D) 2Dg;p  2s2p5d  ('P)2Fpp  1.19[14] 1.40[14] 10619 6.61{10] 3.45[10] 171.46 2.94[10] 5.33[-14]
252p° ('D) ?Dssy  252p5d ('P) 2Fs;»  1.19(14] 1.40[14] 10619 4.99[10] 1.75[09] 171.46 1.49[09] 2.69[-15]
252p® (PP)%Pyo  2s2p8d ('P) 2Py, 2.58(13] 3.36(13] 16.201 1.46[10] 1.71[09] 172.66 1.31[09] 1.36[-15]
2s2p* (PP) %Py, 2s2p8d ('P)*P3, 2.58[13] 3.36(13] 16.201 2.91[{10] 9.00[08] 172.66 6.91(08] 7.16[-16]
252p® (PP) %Py, 2s2p8d (1P) %Py, 2.58[13] 3.36[13] 16.201 2.91[10] 4.36[09] 172.74 3.35(09] 3.47[-13]
252p° (°P) %Py, 2s2p8d  (1P) %P, 2.58[13] 3.36[13] 16.201 146[10] 8.67[08] 17274 6.67(08] 6.90[-16]
25202 (PP) %P,  2s2pbs  (3P)'Py, 101010 1.01[10] 3.308 5.34[09] 9.27[08] 172.89 8.18[08] 3.08[-15)
252p7  (*P) 4P 2s2p6s  (3P) Py, 2.85[09] . 2.85[09] 3.200 2.64[09] 1.84[08] 17293 1.25[08] 4.72[-16]
2s2p* (3P) 4Py,  2s2p6s  (PP) 4Py,  1.01[10] 1.01[10] 3.308 5.34[09] 2.88[08] 172.93 2.54[08] 9.57[-16]
2s2p® (3P) %Py,  2s2p6s  (P) 4Py, 2.85[09] 2.85(09] 3.290 2.64[09] 9.04(08] 172.97 6.18[08] 2.33[-15]
2s2p2 (PP) 4P 2s2p6s (PP} %P3,  1.01[10] 1.01{10] 3.308 5.34{09) 9.84[08] 172.99 8.69(08] 3.27[-15]
2s2p> (3P) 2Py 2s2p8s  ('P}?Ps,  121[13] 5.49(13] 15886 1.38[10] 5.36(08] 173.50 1.18(08] 1.26[-16]
2s2p® ('S) 2Sy2 2s2p6d ('P)?Py, 4.66[13] 6.20[13) 13498 1.59{10] 2.74[09] 174.45 2.06{09] 2.80[-15]
252p°  (185) %812 2s2pbd ('P)?Py, 4.66(13] 6.20{13) 13498 3.18]10] 529{09] 174.45 3.97(09] 5.39(-15]
2s2p° ('D) D5y  2s2p5s  (*P)%Py,  3.89(13] 3.89(13] 9.337 2.09[10] 1.93(09] 174.55 1.93{09] 3.98[-15]
2s2p2  (1D) %Dy, 2s2pbs  (P) %Py, 3.89(13] 3.89{13] 9.337 2.09[10] 220[08) 174.55 2.20[08] 4.53{-16]
252p% (D) 2Dy, 2s2p5s  (PY2Pyp 3.93013] 3.93[13] 9337 1.05[10] 1.08[09) 174.56 1.08[09] 2.23[-15}
252p® (°P) 2Py, 2s2p7d  (*P) 2Py, 3.71(13] 5.09(13] 15141 1.3310] 2.04[09] 175.25 1.49[09] 1.71[-15]
2s2p* (3P) 3Py, 2s2p7d {('P)?P;,  3.71113) 5.11[13] 15141 2.6710] 1.08[09] 17525 7.86[08] 6.05[-16)
2s2p* (3P) %Py 2s2p7d {('P)*Py,  3.71013) 5.11[13] 15141 2.67(10] 521[09] 17532 3.79(09] 4.36[-13]
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Low level Upper level A, TA, Es YA, gA, A Qu Cct
Conf. LSJ Conf. LS8J g1 57! eV 5! 57! A g~! cm? /s

2527 (PP) Py, 2s2p7d (TP) TPy, 371[13] 509[13] 15141 133[10] 1.04[09] 175.32 7.60[08] 8.75[-16]
2s2p° (3P) 2Py 2s2p7s  (*P) 2Py, 181[13] 8.20[13] 14.779 1.20{10] 6.18[08] 176.23 1.36{08] 1.62[-16]
2s2p>  (1S) 25y, 2s2p6s ('P) 2Py, 267[13] 3.30[13] 12.658 1.80[10] 1.77[08] 176.54 1.43[08] 2.11]-16]
2s2p° (*P)*Pyn  2s2p5d  (PP) %Dy, 1.80[09] 1.80[09) 1.291 4.08[10] 1.12[09] 177.89 1.67[08] 7.69[-16)
2s2p° (3P)‘Pyj2  2s2p5d (3P) %P5 3.86[09] 3.86(09] 1.328 4.41[10] 3.40[10] 177.90° 1.17[10] 5.36[-14]

2s2p° (3P) *Py;p 2s2p5d  (3P) 2Dy 23[10) 2.13(10] 1299 6.23[10] 5.67(09) 177.91 3.81[09] 1.75[-14]
2s2p> (PP) Py 2s2p5d  (PP) 4Dy, 9.24[08] 9.14[08] 1.274 2.11[10] 1.69(10] 177.93 1.34[09] 6.18[-15)
25202 (*P) Py 2s2p5d  (3P) 2Dy, 1.80[09] 1.80[09] 1.291 4.08[10] 1.20(09] 177.93 1.79[08] 8.25[-16)
252 (3P)*Pyp  2s2p5d  (PP) *Dyp  1.25[09] 1.25[08] 1.274 4.10[10] 2.02(10] 177.94 2.20[09] 1.01[-14}
2520 (*P) %Py  2s2p5d  (3P) “Dss»  8.16[09] 8.16[09] 1.275 5.81[10] 4.25[10] 177.97 1.95[10] 8.96[-14)
25207 (*P) %Py . 2s2p5d (PP)*Dyjp  1.25[08] 1.25[09] 1.274 4.10[10] 1.34[10] 177.98 1.46{09] 6.74[-15}
25207 (*P)%Py;p  2s2p5d (PP)*Dsp  2.13[10] 2.13[10] 1.299 6.23[10] 3.52[09] 177.98 2.37[09] 1.09[-14]
2s2p° (*P) %Py, 2s2p5d  (3P)*Dys  9.14[08] 9.14[08] 1.274  2.11[10] 1.80[09] 177.98 1.43[08] 6.59[-16]
2:2p°  (*P) %Py 252p5d  (3P)*D;;, 8.9909) 899[09] 1.294 8.35[10] 7.36[10] 177.99 3.41[10] 1.57[-13]
2520 (*P) %Py 2s2p5d  (PP)*Ds;,  8.16(09) 8.16[09]  1.275 5.81[10] 1.69[09] 178.04 7.75[08] 3.57[-15]
2520 (*P) Py 252p5d  (PP)4Fy;,  9.97(09) 9.97[09] 1171 8.53[09] 7.49[08] 178.24 6.55[08] 3.05[-15]
2520 (3P) %Py 2s2p5d  (PP)4Fy,,  1.60[10) 1.60[10] 1.185 1.15{10] 1.56[09] 178.27 1.43[09] 6.66[-15]
2020 (PP) Py 2s2p5d  (PP)4Fy,,  9.97(09) 9.97[09) 1.171 8.53(09] 2.24[08] 178.31 1.96[08] 9.13[-16]
2520 (3P)2Pi, 2s2p6d (‘P)%Py,, 4.66[13] 6.20[13) 13498 1.59[10] 3.00[09] 179.41 2.25[09] 3.06[-15]
252p°  (3P) %P, 2s2p6d (P)%Py, A66[13] 6.20(13] 13.498 3.18[10] 1.58[09] 179.41 1.19[09] 1.61[-15]
252p*  (3P) Py,  2s2p6d  (PP) %Py,  4.66[13] 6.20(13] 13.498 3.18[10] 7.68[09] 179.49 5.77(09) 7.83[-15]
252p*  (°P) %Py,  2s2p6d (P} 2Py, 4.66[13] 6.20[13] 13498 1.59[10] 1.52{09] 179.50 1.15[09] 1.55[-13]
252p* (*D)%Dg;p 2p%3p  (*S) 2Py 5.73012] 5.7312]  6.992  7.13[09] 1.10{09] 180.52 1.10[09] 2.87[-13)
2s2p° ('D)%Ds;z 20%3p  (*S) Py 659]12] 6.50[12) 6.988 1.58[10] 1.76[09] 180.53 1.76[09] 4.58[-15]
2s2p° ('D)%Da;, 20%3p  ('S) %Py,  6.5912] 6.50(12] 6.988  1.58[10] 1.14[08] 180.53 1.13[08) 2.95[-16]
252p° (D) ®Dy;p  2s2p8d  (3P)2Fy, 617032 6.17(12] 6920 4.74[10] 3.94{10] 180.71 3.94[10] 1.03[-13]
2s2p (D) %Dsyp 2s2pBg  (3P) %Fy,  3.85{10] 3.85[10] 6.909 1.90(09] 1.96{08} 180.73 1.94{08] 5.09[-16].
2s2p°  (1D)2D3py 282084 (PP) 2P, - 417(12] 4.17(12] 6.899  1.94[10] 5.12{08] 180.76 5.11{08] 1.34]-15]
252p> (D) ?Dy;p  2s2p8d  (PP) ®Fy;,  5.46{12] 5.46[12] 6.896 3.26[10] 2.27(10] 180.77 2.27[10] 5.95[-14]
252p° (D) 2Dsyy  2s2p8d  (*P) *Fypp  5.46[12] 5.46[12] 6.896  3.26[10) 3.49[09] 180.77 3.48{09] 9.15-15]
2s2p> ('DY®Dy;n 2s2p8d  (°P) 2Py,  3.08(12] 3.08[12] 6.893 3.50[10] 1.34[09] 180.78 1.33(09] 3.50[-15]
252p% ("D} %Dy 2s2p8d  (3P) 2Dy 6.77[11) 6.77[11]  6.848  1.51{10] 4.30[09] 180.89 4.28[09] 1.13[-14]
252p°  (1D) %Dy, 2s2p8d  (3P) Dgssp  6.77(11) 6.77[11]  6.848  1.51{10] 7.29[08] 180.89 7.26[08] 1.92[-15]
(

252p7 (D) 2Dyy  282p8d  (3P)4Ds;,  8.58[10] 8.58[10] 6.843 1.38[10] 6.24[08] 180.91 6.07[08] 1.60[-15]
2620 (*D)*Dgjp  252p8d “Dssp  858[10] 8.58[10) 6.843 ~ 1.38(10] 2.26[08] 180.91 2.20[08] 5.80[-16]
252p®  ('D) %Dy, 242p8d 2Dy 129[11] 1.29[11] 6.836 1.08[10] 1.81[09] 180.93 1.77[09) 4.68[-15]
2s2p>  ('D)%Ds;y 252p8d ‘P;;;  8.35[09] 835[09] 6.805 1.08[10] 1.67[08] 181.01 1.37[08] 3.63[-16]
252" ('D)%Ds;n  2s2pBd ‘Fp;p  8.83(10] 8.83(10] 6.795 5.49[09] 4.90[08] 181.04 4.86[08] 1.29[-15]
2520 {'D) 2Dy, 2s2p8d ‘Fs;2 5.83(10] 5.83[10] 6.781 4.12[09] 2.18[08] 181.07 2.16{08] 5.73[-16]
25207 ('5) 28y,  2s2p5d 7.23[13] 9.42(13] 10.767 4.44[10] 8.39[09] 181.42 6.44[09] 1.15[-14]
2520 ('5) %S, 2s2pbd Py 7.23(13] 9.40023] 10.766 2.22]10] 4.37(09] 181.43 3.36(09] 6.00[-15]
252p°  (!D)%D;pn  2s2p8s 2Py, 2.44[13] 244(13] 6592 556[09] 2.20[09] 181.57 2.19[09] 5.94[-15]
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2520 ('D)2Dypp 2s2p8s  (PP) 2Py, 244[13] 2.44(13] 6.592  5.56[09] 2.40[08] 181.57 2.40[08] 6.50[-16]
252p? 'P) 2P, 2.69[13] 3.32(13] 12.658 9.48[09) 6.28(08] 181.62 5.08[08] 7.49[-16]
252p>  (3P) %Py  2s2p6s (P)%Py, 267(13] 3.30(13] 12.658 1.89[10] 3.03[08] 181.62 2.46[08] 3.62[-16]
2s2p° (D) %Dy, 252p8s  (PP) %Py,  234[13] 2.34[13]  6.553  2.82(09] 1.24[09] 181.68 1.24[09] 3.36[-15]

252p°  (3P) Py 252p6s

{

(

E

( 1P) 2Py, 267[13) 3.30(13] 12.658 1.89(10] 1.53[09] 18170 124[09] 1.83[-15]

252p2  (3P) 2Py, 2s2pbs

(

(

(

(

(

(
(
(
(
(
(
{
(
(
3P) 2P, 2s2pbs
(
E
(P)2P,, 269[13] 3.32(13] 12.658 0.48(09] 3.19[08] 181.70 2.58[08] 3.81[-16]
(
(
(
(
(

25202 ('D) %Dyp, 2s2p7d  (PP) 2Py, 5.68[10] 5.68[10] 5.891 9.46[09] 7.78[08] 183.46 7.18[08] 2.08[-13]
2s2p° ('D) %Dy 252p7d  (PP)2F,,  2.61[13] 261[13] 5.885 5.93(10) 5.20[10] 183.47 5.20[10] 1.51[-13]
252p° ('D)2Ds;n  252p7d  (PP) 2Py, 4.83(10) 4.83[10) 5.877  1.00[10] 1.53[09] 183.49 1.39[09] 4.05[-15)
252p> ('D) *Dyjp  2s2p7g (3P} %Fs,  1.28[12) 1.28(12] 5.867 4.35(09] 1.50{09] 183.52 1.50[09] 4.36[-15]
2s2p* (D) %Dgyp  2s2p7g  (PP)}%Fs, 1.2812] 1.28(12] 5.867 4.35[09] 1.60[08] 183.52 1.60[08] 4.66{-16]

59



Low level Upper level A, TA, Eg TeA, gh. A Qu cH
Conf. LSJ Conf, ‘LSJ C 571 eV st 5! A 57! cm?/s
2s2p° (1D) 2Dy;; 2s2p7g (°P) 1F;, 573012 5.73[12] 5862  1.16[10] 7.15[09] 18353 T7.15(09] 2.08[14]
2s2p2 (D) 2Dg;y  2s2pTg (PP} ?F,.  5.73[12] 5.73[12] 5.862 1.16{10] 8.04[08] 183.53 8.03[08] 2.34[-15|
25207 ('D) 2Dy, 2s2p7d  (PP)%F,,, 1.83[13] 1.83[13] 5.861 3.30[10] 2.36[10] 183.54 2.36[10] 6.88[-14)
2s2p® (D) 2Dgyp 2s2p7d  (3P)%Fy,  1.83(13] 1.83[13] 5.861 3.30[10) 2.75[09] 183.54 2.75[09] B.01[-15
2s2p*  (3P) 2PJ ;2 2p%p  (PP)?Py, 2.54[12] 202[14] 11952 2.82(10] 1.14[10] 183.60 1.43[08 2.27[-16|
2520 (1D)? Da/z 2s2p7d  (*P) *Dysp  3.28(12] 3.28[12] 5.812 3.52{10] 5.13[09] 183.67 5.12(09] 1.50[-14]
2s2p°  (1D) D5/2 2s2p7d  (*P) *Dyyp  3.28(12) 3.28[12] 5.812 3.52(10] 2.34[08] 183.67 2.33{08] 6.82[16]
2s2p” (D)2 D3/2 292p7d  (*P) *Dy,  5.20(09] 5.20[09] 5.802 2.29{10] 8.20[08] 183.70 3.90[08] 1.14[-15]
2s2p® (D)7 D5/2 252p7d  (*P) YFq;,  2.90011] 2.99[11] 5707 7.06{09] 3.59[08] 183.96 3.58(08] 1.06{-15]
2s2p° ('D) Dd,g 252p7d  (*P) ‘Fg;p  2.04[11] 2.04[11] 5693 5.05[09] 1.60(08] 183.99 1.60[08] 4.73[-16]
2s2p (1D) Da/z 2s2p4d  (*P) ?Py;,  8.34[13] 8.34{13] 5.691 3.45[10] 1.96{08] '184.00 1.96[08] 5.79[-16]
2:2p7 (D)2 D5,2 2s2pdd  (*P) *Ps;»  8.20[13] 8.20{13] 5.692 6.86{10] 3.16[08] 184.00 3.16[08] 9.35[-16]
252p° (lD D3/2 2s2pdd  ('P) 2D;;  9.78[11] 9.78[11] 5.43¢  L.O05[11] 1.47[09] 18470 1.45(09] 4.39[-15]
2520 (D) 2Dgp  2s2pdd  (*P)*Dspp 978[11] 9.78[11] 5434 1.05(11] 9.06[09] 18470 8.90[08] 2.71[-14]
2s2p?  (1D) %Dy, 2s2p4d ('P) ®Dys;  1.86[09] 1.86[09] 5432 6.95010] 6.46[09] 18471 6.24[08] 1.90[-15]
252p (D) *Dy;p  2s2p4d ('P) *Fypp  3.01{14] 3.01[14] 5409 6.22(10] 3.40[10] 184.77 3.40[10] 1.04[-13]
2s2p> (D) %Dyjp 2s2p4d  ('P)2Fy,  3.04[14] 3.0414] 5.411  842[10] 5.06[10] -184.77 5.06[10] 1.54[-13]
2s2p® (D) *Dysp 2s2p4d  (P)2Fs,  3.01[14] 3.01[14] 5409 6.22(10] 3.02{09] 18477 3.02[09] 9.21[-15]
2s2p° (1D) *Dysp  2s2pTs  (*P)2Py, 3.64[13] 3.64[13] 5389 1.09(10] 3.06[09] 184.83 3.06[09] 9.34(-15]
252p* (D) *Dyy  2s2p7s  (3P)*Py»  364[13] 3.64[13] 5.389  1.09(10] 3.18(08] 184.83 3.18[08] 9.71{-16]
2s2p° (D) 2Dy 252p7s  (3P) ®Py»  3.50[13] 3.50[13] 5.352  5.29[09] 1.70{09] 18493 1.70{09] 5.20[-15|
252 (PP)%Pyn  2p%p  (3P)2Sy2  5.04[10] 2.18[11] 10.803 1.88[10] 3.58(09] 186.69 7.93(08] 1.41[-15]
2s2p (3P) %Py, 2p%p  (3P) %Sy,  5.04(10] 218[11] 10.803 1.88[10] 7.54(09] 186.78 1.67[09] 2.97[-15]
2s2p (3P) %Py,  2s2p5d  (*P) %Py, 7.23(13] 9.40[13] 10.766 2.22[10] 6.13{09] 186.80 4.71[09] 2.41[-15]
2s2p® (*P) %Py, 282p5d  (1P) 2Py, 7.23013] 9.4213] 10.767 4.44[10] 3.06{09] 186.80 2.35[09] 4.19[-13]
2s2p2  (*P) Py, 282p5d  (1P) 2Py,  T23[13) 9.42(13) 10.767 4.44[10] 1.49[10] 186.88 . 1.14[10] 2.04[-14]
252p°  (3P) %Pysy  2s2p5d  (1P) 2P, 723(13] 9.40(13] 10.766 2.22(10] 2.70[09] 186.89 2.08[09] 3.70[-13]
252p° (*D) 2Dysy  2¢2p6d  (PP) 2Py, 407[10] 4.07[10) 4.295 1.10{10] 7.51[08] 187.89 6.62[08] 2.25[-15]
2s2p% (D) 2Dg;y  242p6d  (3P) 2Py, 3.63[10] 3.63[10] 4.278 2.19{10] 1.57[09] 187.94 1.36(09] 4.64[-15]
28207 (1D) 2Dg;, 2s2p6g  {(3P)1Fy,,  7.78[09] 7.78[09] 4.254  5.62[09] 3.54[08] 188.01 3.25(08] 1.11[-15]
25207 (1D) 2D,y 282p6d  (3P)Fy,  5.36[11] 5.36[11] 4.249  4.38[10] 3.65[10] 188.02 3.61[10] 1.24[-13]
2520 (D) 2Dy, 282p6g (PP} %Fy,  172(09] 1.72[09] 4.247 5.55[09] 2.80(08] 188.03 1.99[08] 6.81[-16]
25207 ('D) 2Dy, 262p6d (PP} %Fy, 5.45[11] 545[11] 4.222  3.30[10] 2.45[10] 188.10 2.42[10] 8.31[-14]
2520 (‘D) 2D5, 262p6d (PP} %Fy 5.45(11] 545[11] 4.222 . 3.30[10} 3.03(09] 188.10 3.00[09] 1.03[-14]
252p (1D)2Dssp 282p6d (PP} P, 7.25(00] 7.25[09] 4108 220[10) 3.06[09] 188.43 2.03[09] 7.05[-15]
2s2p* (*D)%Dgsn  252p6d  (PP) *Ps;e  7.2509] 7.25[09] 4.108 2.20(10] 1.06[09] 188.43 7.01[08] 2.43[-15]
252p (D) ?Dsjp  2s2p6d  (3P) D5y, 4.02[09) 4.02[09] 4.098 243[10] 3.65[09] 18845 1.82[09] 6.32-15]
2s2p* ('D) Dy 2s2p6d  (PP) D5, 4.02009] 4.02[09) 4.098  2.43(10] 9.29(08] 18845 4.63(08] 1.61[-15]
2s2p ('D) 2 Dyyp  2s2p6d  (PP) % D3;  5.26(08] 5.26[08] 4.092  1.17(10] 5.26[09] 188.47 8.02(08] 2.79(-15]
2s2p® ('D)3Dg;p  2s2p6d  (P)“Ds;,  1.12(09] 1.12[09] 4.062 2.96[10] 5.42[08] 188.56 1.00{08] 3.50{-16}
2s2p® ('D)%Dgjp 2s2p6s  (PP) 2Py, 219(13] 2.19[13] 3.570 1.33[10] 4.39(09] 189.98 4.38(09] 1.61[-14]
252p® (D) *Dj3;a  2s2p6s  (*P) 2Py, 2.19(13] 2.19[13] 3.570 1.33[10] 4.89[08] 189.98 4.89[08] 1.79[-15)
2s2p? (D) 2Dy, 2s2p6s  (PP) 2Py 202[13] 2.02(13] 3.536 6.77[09] 2.44[09] 190.08 2.44[09] 8.97|-15)
2s2p (*P) %Py,  2s2p5s  ('P)*Py,,  3.93[13] 3.93(13] 9.337 1.05[10] 9.42[08] 190.91 9.42(08] 1.94|-15]
2s2p° (PP) %Py 2s2p5s  ('P) Py,  3.89[13] 3.80{13) 9.337 2.09[10] 4.72[08] 190.91 4.72[08] 9.70[-16]
2520 (3P) 2Py, 2s2pbs ('P) 2Py, 3.89[13] 3.80(13] 90.337 2.09[10] 2.36[09] 191.00 2.35(09] 4.84[13]
25207 (3P) 2Py,  2s2p5s  (1P) 2Py, 393(13] 3.93(13] 9.337  1.05(10] 4.70[08] 191.60 4.70(08] 9.66[-16]
2520 (19) 2812 20%3p  (19) %Py,  6.59(12] 6.59(12] 6.988 1.58[10] 5.87[08) 192.04 5.87(08] 1.53-13]
2s2p ('8) %812 22p8d (®P) 2Py, 417[12] 4.17(12]  6.899  1.94{10] 1.14[10] 19231 1.13010] 2.97[-14]
2s2p  (18) 25, 2s2p8d (°P) 2Py 3.08[12] 3.08[12] 6.893 3.50{10] 2.07(10] 19233 2.07(10] 5.43[-14]
2s2p®  ('9)28y,2 2s2p8d (*P)*Ds» 1.29[11] 1.29[11] 6.836 1.08[10] 1.99[09] 192.50 1.95{09] 5.15{-15}
2s2p° (*S) %5y, 2s2p8d (*P)“D,;» 1.53(10] 1.53[10] 6.810 5.43[09] 1.69[08] 192.57 1.44[08] 3.81[-16)
2520 (1S) 28y, 2s2p8d  (®P) 4D 5.78[09] 5.78[09] 6.808 9.38[09] 1.45[08] 192,58 1.03[08] 2.73[-16)
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Low level Upper level A, YA, Es TgA, gA, A Qq cg
Conf. L8J Conf. LSJ s! 5! eV s~! s! A g! cm?/s
2s2p° ('S) %5, 2s2p8s (°P) Py,  2.44[13] 2.44[13] 6.592 5.56[09] 4.61[08] 193.23 4.61[08] 1.25[-15]
252p° (18)%S,;2  2s2p8s (3P) %P 2.34[13] 2.34[13] 6.553 2.82[09] 2.59[08] 193.34 2.59[08] 7.04[-16]
252p° (D) %Dg;e 2p°3p  ('D) %Py 3.04{13] 3.04(13] 1.803 3.31[10] 1.74[10) 19527 1.74[10} 7.62[-14]
25207 (*D)%D3;p 2p%3p  ('D) 2Py, 3.04{13) 3.04(13] 1.803 3.31[10] 2.51[09] 19527 2.51(09] 1.10[-14]
2s2p” (1 Y2D3 2p%3p (D) %Py, 298[13) 298[13] 1.790 1.67(10] 1.01[10] 19531 1.01[10] 4.42[-14]
2520 (¢ S) 2512 2s2p7d  (*P) %Py, 5.68{10] 5.68[10] 5891 9.46[09] 5.76[09] 195.36 5.32[09] 1.54[-14]
2s2p7 (1S 25,,2 2s2p7d  (®P) %Py,  4.83(10] 4.83[10] 5.877 1.90{10] 1.09[10] 19541 9.89[09] 2.88[-14]
2s2p (1S ) 28,2 2s2p7d  (*P) %Dy 5.20(09] 5.20[09] 5.802 2.29{10] 8.25[08] 195.63 3.93[08] 1.15[-15]
2s2p° (D) %Dy, 2s2p5d (PP} 2Py, 115(10) 1.15[10] 1.632 1.69[10] 4.59[08] 195.79 2.65[08] 1.18[-15]
2s2p° (D) %D 2s2pbd  (3P) *Py  9.17(09] 9.17[09] 1615 3.33{10] 7.79[08] 195.85° 4.08[08] 1.82[-15)
2s2p° (*D)%Dgyp 2s2p5d  (°P)%Fy,  8.87[12] 8.87[12] 1.594 6.69{10] 5.76[10] 195.91 5.75(10] 2.57(-13]
2s2p? (YD) %Dy 2s2p5g (3P)*Fp,  7.53(11) 7.53(11] 1.592  1.42[10] 5.30{09] 195.92 5.28[09] 2.36[-14]
25207 (D) %Ds;p  2s2p5g  (3P) *Fy;,  9.20[09] 9.29[09] 1.580 9.09(09] 1.44[08] 195.95 1.28[08] 5.73(-16]
252p° (15)2S12,  2s2pdd (*P) 2Py, 8.34[13] 834[13] 5601 3.45(10] 1.11{10] 195.98 1.11[10] 3.28]-14}
25207 (18) 251, 2s2p4d  ('P) 2Py 8.20[13] 8.20[13] 5.692 6.86[10] 2.14{10] 195.98 2.14[10] 6.33[-14]
2520 ('D)%D3;p 2s2p5d  (3P) ?F5;»  6.71[12] 6.71[12] 1570 4.32[10] 3.48(10] 195.99 3.48{10] 1.56[-13|
2520 ('D)%D3pn 20%3p (D) *Da; 6.73[10) 6.73[10] 1558 1.70[10] 6.22[09] 196.02 5.85[09) 2.62[-14]
220 ('D)2Ds;z 29%3p (D) *Da;, 6.73[10) 6.73[10) 1.558 1.70[10] 1.48[09] 196.02 1.40[09] 6.25[-15]
252 ('D)%Ds;o 2p°3p  ('D)%Ds;p  2.80[12] 2.80[12] 1.553 3.41[10] 1.41[10] 196.04 1.41[10] 6.32[-14]
2s2p® (*D)%Ds;» 2p%3p  (1D) Dy, 2.80[12) 2.80[12] 1.553 3.41[10] 8.41[09] 196.04 8.39(09] 3.76[-14]
252p° (*D) %Dy, 2s2p5d (*P)'P;,  3.86[09] 3.86[09) 1.328 4.41[10] 1.63[09] 196.74 5.61[08] 2.57[-15]
2s2p0° (1D)%Dspy  252p5d  (3P) 2Dy, 213[10] 213[10] 1.299 6.23[10] 2.65[10] 196.83 1.78(10] 8.20[-14]
252 (D) %Dgy  2s2p5d  (3P) ®Dgyp  2.13[10] 2.13[10] 1.299 6.23[10] 2.81[09] 196.83 1.89[09] 8.70[-15]
252 ('D)2D3;p 2s2p5d  (*P) 2Dy, 1.80[09] 1.80[09] 1.291 4.08[10] 1.92[10] 196.86 2.87[09] 1.32[-14]
2s2p ('D)3Dg; 252p5d  (3P) %Dy, 1.80[09] 1.80[09] 1.291 4.08[10] 2.11[09] 196.86 3.17[08] - 1.46[-15]
2s2p® (D) %Ds;p 2s2p5d  (*P) *Dyyy  8.16[09] 8.16{09] 1.275 5.81[10] 3.70[09) 196.91 1.69(09) 7.80[-15]
252p°  (1D) 2Dy 252p5d  (3P) "Dy 1.25[09] 1.25(09] 1.274 4.10{10] 1.29(09) 196.91 1.40[08] 6.45[-16]
25207 (*D)%Dg;y  2s2p5d  (3P)*Dysp  8.16[09] 8.16[09] 1.275 5.81[10] 4.66(08] 196.91 2.13[08] 9.81[-16]
2s2p> ('8) 28, 2s2pTs  (*P) 2P,  3.64[13] 3.64{13] 5.389 1.09[10} 2.12(09] 196.92 2.12{09] 6.47[-15]
2s2p* ('5) 28y, 2s2p7s  (*P) 2P, 3.50[13} 3.50(13] 5.352 5.29[09] 1.04[09] 197.04 1.04[09] 3.18[-15]
2s2p* (CP)Py, 2p%3p  (S)?P  5.73[12) 5.73(12] 6992 7.13[09] 1.07(08] 198.06 1.07(08] 2.78[-16]
252p° (3P)%Py,  2p%3p  (18) %Py, 6.59[12) 6.59(12] 6.988 1.58[10] 1.87(08] 198.07 1.87(08] 4.86[-16]
2529 (3P)%Py,  20%3p  (15) %Py, 6.59[12] 6.59(12] 6.988 1.58(10] 4.41[08] 198.17 4.41[08] 1.15[-15]
2520 (PP)2Py, 2s2p8d (*P) Py, 417[12) 4.17(12] 6.899 1.94[10] 2.15[09] 198.35 2.15[09] 5.63[-15]
252p> (PP)2Py;, 292p8d (PP) %Py,  417(12] 4.17(12] 6.899 1.94[10] 1.01[09] 19845 1.00[09] 2.64[-15]
25202 (3P) 2Py, 282p8d  (3P) MF5,  5.46[12] 5.46[12) 6.896 3.26[10] 7.80[08] 198.46 7.79[08] 2.05[-15|
2s2p (3P)?Pyp  2s2p8d  (3P) 2Py, 3.08[12] 3.08[12] - 6.893 3.50[10] 5.48[09] 198.47 5.47[09] 1.44[-14]
2s2p* (PP)?Pyp  2s2p8d  (PP) "Dy 1.29(11] 1.29[11] 6.836 1.08[10] 4.24[09] 198.56 4.15[09] 1.10[-14}
2s2p® (3P} 2Py . 2s2p8d (PP)%Dss,  6.77[11] 6.77[11] 6.848 1.51[10] 4.39{08] 198.62 4.37[09] 1.15[-14]
2s2p2 (PP} 2Py, 2s2p8d  (3P) "Dy, 8.58[10] 8.58[10] 6.843 1.38[10] 1.07(09] 198.63 1.04[09] 2.74[-15)
2s2p° (PP)2Pyn  282p8d  (*P) %P, 8.35(09] 8.35(09] 6.805 1.08(10] 5.50{08] 198.75 4.53(08] 1.20[-15]
2s2p (PP)2Py  2s2p8s  (3P) 2Py 2.44[13] 2.44[13] 6.592 5.56[09] 2.14{08] 199.44 2.14[08] 5.80(-16]
2s2p> ('D)2Ds;2 2p°3p  ('D)?Fypp 3.38[13] 3.38[13] 0.413 4.30[10] 3.61[10] 199.64 3.61[10] 1.81[-13]
2s2p ('D)%Dy» 2p%3p (!D)*Fye  3.38[13] 3.38[13] 0.405 3.24[10] 2.55[10] 199.66 2.55[10] 1.28[-13]
2s2p2 (D) %Dg;p 2p%p  (1D)2Fy;, 3.3813] 3.38[13] 0.405 3.24[10] 1.64[09] 199.66 1.64[09] 8.25[-15]
252p°  (1D)Y2Dgp, 2s2p5s  (PP) Py, 5.58(13] 5.58[13] 0.218 9.29[09] 2.39[08] 20027 2.39[08] 1.22[-15]
262p° (D) 2Dyp  2s2p5s  (P) 2Py,  5.56(13] 5.56[13] 0.185 4.71{09] 1.23(08] 200.37 1.23(08] 6.32(-16]
2s2p2  ('S) 281, 2s2p6d  (3P) 1Py, 4.07[10] 4.07[10) 4.295 1.10[10] 7.15[09] 200.40 6.30{09] 2.15[-14]
2s2p” (15) 28y, 2s2p6d (*P) Py  3.63[10] 3.63[10] 4.278 2.19(10] 1.43[10] 200.45 1.24[10] 4.24[-14]
2s2p> (®P)2Pyp,  2s2p7d  (P)?Py,  5.68[10] 5.68[10] 5.891 9.46[09] 9.30[08] 201.60 8.59[08] 2.49{-15]
2s2p° (PP)%Py  2s2p7d  (3P) Py, 5.68[10] 5.68[10] 5.891 9.46[09] 4.39[08] 201.71 4.05[08] 1.18{-15)
2s2p® (3P} %Py, 2s2p7d (®P) Py, 4.83[10] 4.83[10] 5.877 1.90{10] 3.31[09] 201.75 3.02[09] 8.78[-13]
2s2p?  (3P) 2Py, 2s2pTg (PP)'Fy,  5.73(12) 5.73[12] 5.862 1.16[10] 4.62[08] 201.80 4.62[08] 1.34[-15]
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Low level Upper level A, LA, Es TgA, gA, A Qg4 ;e
Conf. LSJ Conf. LSJ 57! 57! eV s~! s~! A s~1 em?® /s

252p°  (3P) Py, 2s2prtd (OP) 2Fs,  183[13] 1.83[13] 5861 3.30[10] 1.82[(09] 201.81 1.82[09] 5.29[-15]
25207 (PP) %Py, 2s2p7d  (PP)%Dap  5.2009) 5.20[09] 5.802 2.29[10] 1.52[10] 20190 7.24[09] 2.12[-14]
252p%  (PP) %Py, 2s2p7d  (PP) D5,  3.28[12] 3.28[12] 5.812 3.52[10] 2.32[10] 20197 2.31[10] 6.76[-14]
2s2p2  (3P) *Py;p  2s2p7d (*P) 2Dy, 5.20[09] 5.20[09] 5.802 2.29(10] 1.67[09] 202.00 7.94[08] 2.33(-15]
252p2  (3P) 2Py, 2s2p7d  (*P)4Psy 1.05[10) 1.05[10] 5769 1.78{10] 1.47(08] 202.11 1.15[08] 3.37}-16]
252p° (3P) 2Py 2s2p7d  (*P) “Ps,  1.05(10] 1.05(10] 5.731 1.78[10] 6.30[08] 202.24 4.90{08] 1.45[-15]
25202 (*P) *Py;y 2s2p4d  ('P) 2Py,  8.34[13] 834(13] 5691 3.45[10] 8.76[09] 202.26 8.76{09] 2.60[-14]
25207 (*P) %Py, 2s2pdd  ('P) %Py, 8.20(13] 8.20[13] 5692 6.86[10] 4.63[08] 202.26 4.63[09] 1.37[-14]
252p* (3P} %Py, 2s2pad  (P) 2Py,  8.20(13] 8.20[13] 5.692 6.86{10] 2.24[10] 20236 2.24[10] 6.63(-14]
252p?  (3P) *Py,, 2s2p4d ('P) 2Py,  834[13] 834[13] 5.691 3.45(10] 4.50[09] 202.37 4.50[09] 1.33(-14]
25202 (1S) 281, 2s2p6s  (*P) 2Py, 2.19013] 2.19[13] 3.570 1.33[10] 2.85(08] 202.78 2.85(08] 1.04[-15]
2s2p2  (18) 2S.;2  2s2p6s  (PP) 2Py, 202013 2.02(13] 3.536 6.77[09] 1.52{08] 202.89 1.52(08] 5.57[-16]
2s2p° (PP) 2Py, 2s2pdd ('P)2Dz; 18609 1.86[09] 5.432 6.95[10] 3.87[10] 203.12 3.74[09] 1.14[-14]
252p°  (3P) %Py 282pdd  ('P) D5 9.78[11] 9.78[11] - 5434 1.05(11] 7.05[10] 203.22 6.92{10] 2.10[-13]
2s2p%  (PP) 2Py 2s2pdd  (*P) %Dy, 1.86[09] 1.86[09] 5.432 6.95[10] 7.81[09] 203.23 7.54[08] 2.29[-15]
252p° (*P)2P;; 2s2p7s (3P)*P3,  3.64[13] 3.64[13] 5.380 1.09[10] 3.29[08] 203.26 3.29(08] 1.00{-15]
2s2p> (*P)2Py;y 2s2pad  (P) *F5p  3.01[14] 3.01[14] 5409 6.22[10] 1.39[08] 203.30 1.59[08] 4.84[-16]
252p>  (PP) 2Py 2s2pTs  (3P) *Py,  3.64[13] 3.64[13] 5380 1.09[10] 1.76{09] 203.37 1.76(09] 5.36[-15]
252p° (PP) 2Py 2s2p7s (3P)*Py;, 3.50[13] 3.50(13] 5.352 5.29[09] 6.05(08] 203.3%9 6.05[08] 1.85[-15]
2s2p* . (°P) 2Py, 2s2p7s  (3P) Py, 3.50[13] 3.50[13] - 5.352 5.29(09] 3.09[08] 203.49 3.09{08] 9.46[-16]
2s2p  (15) 2812 2s2p4s  (P) 2Py, 3.9013] 3.90[13] 3.089 1.96[10] 2.54[09} 204.39 2.54[09] 9.77[-15]
252p° (1S) 2Sy;2 2s2pas  (‘P) 2Py, 413(13] 4.13[13] 3.078 9.66{09] 1.23[09] 204.42 1.23[09] 4.72[-15)
2s2p° (*P) 2Py, 2s2p6d  (PP) *Py,  4.07(00) 4.07[10] 4.295 1.10{10] 8.85[08] 206.98 7.79{08] 2.65[-15]
2s2p® (*P) %Py, 2s2p6d (°P)*Pi;, 3.63[10] 3.63[10] 4.278 2.19{10] 2.47[08] 207.03 2.15[08] . 7.33[-16]
2s2p2 (3P) Py 2s2p6d (PP} Py, 4.07]10] 4.07[10] 4.295 1.10010] 4.14[08] 207.08 3.65[08] 1.24[-15]
252p (*P)*Py, 2s2p6d (PP)?Py,  3.63[10] 3.63[10] 4.278 2.19{10]  2.12(09] 207.14 1.84[09] 6.29[-15]
2s2p° (PP) %Py, 2s2pbd 2Dyn  5.26[08] 5.26[08] 4.092 1.17[10] 1.27(09] 207.68 1.93[08] 6.70[-16]
2s2p  (PP) *Py,  252pbd Py 725[09] 7.25[09] 4.108 2.20[10] 8.86(08] 207.73 5.89(08] 2.04[-15]
252p®  (3P) 2Py,  252p6d D5y 4.02(09] 4.02009] 4.098 243[10] 1.03[09] 207.77 5.15[08] 1.79[-15]
25207 (18} 2812 2p%3p 2Py, 3.04[13]  3.04{13] 1.803 3.31[10] 6.70[08] 208.81 6.70[08] 2.93[-15]
252p°  (15)28,,, 2p%3p 2Py 298[13] 2.98[13] 1790 1.67[10] 3.51[08] 208.86 3.51[08] 1.53[-15]
252p”  (15) 25,2 2s2p5d 1.15[10] 1.15[10] 1.632 1.69[10] 1.14[10] 209.42 €.55[09] 2.91[-14]
252p® ('S) 2812 2s2p5d Py 917[09] 9.17(09] 1.615 3.33[10] 2.26[10] 209.48 1.19(10] 5.28[-14]
252p° (3P) Py 2s2pbs Py 219[13] 2.19[13] 3.570 1.33[10] 6.93[08) 209.51 6.93[08] 2.54[-15]
252p* (3P) %P3y 2s2pbs 2Py 2.19(13] 2.19[13] 3.570 1.33[10] 3.48[09] 209.62 3.48[09] 1.27(-14)
2s2p° (3P) *Py;p  252pbs :Pya  2.02013] 2.02013] 3.536 6.77[09]

|

|

1.43(09] 209.63 1.43[09] 5.24[-15]
252p% (25} 2812 2p%3p

2Dy, 6.73(10] 6.73[10] 1558 - 1.70[10] 3.52[08] 209.68 3.31[08] 1.48(-15]

EEERRER LR
NJN::E) [

252p° (3P) 2Py, 2s2p6s  (PP) %Py, 2.02(13] 2.02[13] 3.536 6.77(09] 7.09[08] 209.74 7.03[08] 2.60{-15]
282p (PP) 2Py, 2s2pds  (*P) %Py, 3.00(13] 3.90[13] 3.089 1.96[10] 9.48[08] 211.23 9.48[08] 3.64{-15]
2s2p%  (3P) Py, 2s2pds (*P) %Py, 413(13] 4.13(13] 3.078 9.66(09) 1.98[09] 211.27 1.98[09] 7.60[-15]
252p°  (*P) 2Py 2s2pds  (1P)2Py;  4.13[13] 4.1313] 3.078 9.66[09] 9.56{08] 211.38 9.56[08] 3.68[-13]
2527 (15) 282 262p5s (P) 2Py, 5.58(13) 5.58(13] 0.218 9.29[09] 1.69{09] 214.54 1.6909] 8.67[-15]
2s2p  (18) 28,2 2s2p5s  (*P) %Py,  5.56[13] 5.56(13] 0.185 4.71[09] B8.85[08] 214.66 8.85(08] 4.55[-13]
2s2p? (*P)°Pyy2 2s2p5d  (3P) Py, 115[10] 1.15{10] 1.632 1.69[10] 2.02(09] 216.61 1.17{09} 5.19[-19]
2s2p°  (PP)2Pyjp  282p5d (PP) %Py, 9.17[09] 9.17{09] 1.615 3.33[10] 8.69[08] 216.67 4.56/08] 2.03[-15)
2s2p®  (*P) 2Py, 2s2p5d (*P)%Py;; 1.15[10] 1.15{10] 1.632 1.69[10] 9.52[08] 216.73 5.49(08) 2.44[-15]
2s2p®  (PP)*Py, 2s2p5d  (PP) %Py, 9.17[09] 9.17{09] 1.615 3.33[10] 4.63[09] 216.79 2.42{09] 1.08[-14]
2s2p? (PP)2Pyn  2p%p  ('D) %Dy 6.73[10] 6.73[(10] 1.558 1.70[10] 2.27[09) 216.89 2.13]09] 9.55[-15]
2s2p°  (3P) 2Py, 2s2p5d (*P) ZFy  6.71(12) 6.71[12) 1.570 4.32(10] 8.96[08] 216.96 8.95[08] 4.00[-15]
252p? (PP) 2Py 2p%3p  ('D) %Dy, 6.73[10] 6.73[10] 1.558 1.70[10] 1.06[09] 217.01 1.00[09] 4.48[-15]

252p°

(
(
(
(
(
(
(
(
(
(
E
2s2p°  (3P)2Pyy  2s2pds  (*P) %Py, 3.90(13] 3.90(13] 3.089 1.96{10] 5.12(09] 211.34 5.12[09] 1.97[-14]
(
(
(
(
(
(
(
(
(
(
(
252p° |

)
3P)2Py, 2p%3p  ('D) %D 2.80[12] 2.80{12] 1.553 3.41[10] 3.54[09] 217.02 3.53(09] 1.58[-14]
SP) 2Py, 2s2p5d (*P)*Ps;;  3.86[09] 3.86(09] 1.328 4.41[10] 1.08[09] 217.88 3.70[08] 1.70[-15)
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Low level Upper level A, A, Es TgA, gA, A Qu c¢
Conf. LSJ Conf. LSJ g1 st eV §~1 s71 A s~1 cm?/s
2s2p°  (°P)*Pyp  2s2pbd  (°P) °Dypp  L.B0[09] 1.80[09] 1261 4.08[10] 1.11[10] 217.91 1.67(09] 7.66[-15]
2s2p"  (*P)®Pyp  2s2p5d  (3P) %Dypp  2.13[10) 2.13[10] 1209 6.23[10] 1.76[10] 218.00 1.18[10] 5.44[-14]
2s2p*  (*P) ®Py,  2s2p5d  (*P) %Dy, 1.80[09] 1.80[09] 1.291 4.08[10] 1.85[00] 218.03 2.77[08] 1.27]-15]
2520  (3P) %Py,  2s2p5d  (3P)%D;,, 8.16[09] 8.16[09] 1.275 5.81[10] 2.49[09] 218.09 1.14[09] 5.24]-13]
252 (3P)%Py,  2s2p5s (PP)?Py, 5.58[13] 5.58[13] 0.218 9.29[09] 5.62[08] 222.09 5.62[08] 2.88[-15]
2s2p°  (3P)%Py;;  2s2p5s  (3P)*Py, 5.56[13] 5.56[13] 0.185 4.71[09] 1.08[09] 222.22 1.08[09] 5.55[-13]
2s2p*  (3P)*Ps;;  2s2p5s  (PP) *Pyn  5.58[13] 5.58[13] 0.218  9.29[09] 2.64[09] 222.22 2.64[09] 1.35[-14]
2s2p*  (3P)?Ps;»  2s2p5s (3P) Py, 5.56[13] 5.56(13] 0.185 4.71[09] 5.69[08] 222.35 5.69[08] 2.92{-15]
25%3s (1S} ?Sy2  2s2p8d ('P) 2Py, 2.58[13] 3.36[13] 16.201 1.46[10] 1.43[08] 250.89 1.10(08] 1.14[-18]
25%3s (1S} %S\, 2s2p8d ('P)2Py, 258[13] 3.36[13] 16.201 2.91[10] 2.87[08] 250.89 2.20(08] 2.28[-16]
25%3d (1S} Dy, 2s2p8g (1P)2F;;,  3.54[11) 3.78[11] 16.236  2.02(10] 1.98[08] 297.34 . 1.84[08] 1.89[-16]
25%3d (1S} ®Ds;,  2s2p8g ("P)2Fy,,  3.55[11) 3.78[11) 16236 2.69(10] 2.83(08] 207.36 2.62(08] 2.71[-16]
2s23d  (!S) *Dyp  2s2p8d  (*P)2P,;  258{13] 3.36[13] 16.201 1.45[10] 1.63[09] 297.60 1.26(09] 1.30[-15)
25°3d  (!85) %Dy, 252p8d  ('P) 2Py, 258{13) 3.36[13] 16.201 2.91[10] 3.2808] 297.60 2.52(08] 2.61[-16]
25%3d  (18) *Dg;p  252p8d  (*P) 2Py, 2.58(13] 3.36[13] 16.201 2.91[10] 2.94[09] 297.61 2.26(09] 2.34[-15]
25%3d  (18) D3, 2s2p7d  (YPY2Pyp  3.7113) 5.09[13] 15141 1.33{10] 5.54[08] 305.36 4.04{08] 4.65[-16]
25%3d  (1S) 2Dy 2s2p7d  (*P) 2Py,  3.71(13] 5.11[13) 15141 2.67{10] 9.97[08] 305.37 7.25{08] 8.35[-16]
2s%3s  (1S) 28y, 2s2p8d (PP} 2Py, 3.08(12] 3.08(12] 6.893 3.50{10] 1.05[08] 309.11 1.05[08] 2.76[-16]
25%3d  ('S) 2Dy, 2s2p6d  (*P) 2P,  4.66[13] 6.20(13] 13.498 1.59(10! 3.05[08] 318.24 2.29(08] 3.11[-16]
25%3d  (18)%Ds;2  2s2p6d  (*P) 2Py 4.66(13] 6.20(13] 13.498 3.18[10] 5.50[08] 318.26 4.13[08] 5.61[-16]
25°3d  ('8)*Dapp  2s2p5d ('P) Py, 7.23(13] 9.40[13] 10766 2.22[10] 1.9508] 34224 1.50[08] 2.68[-16]
25°3d  ('S)*Ds;r 2s2p5d  (*P) %Py, 723(13] 9.42[13] 10.767 4.44[10] 3.52[08] 342.25 2.70[08] 4.82[-16)
25%3s  (18) %82 2p%3p (D) 2Py, 3.04(13] 3.04[13] 1.803 3.31[10] 1.04[08) 354.03 1.04[08] 4.56[-16]
2s2p3p  (*P) %Dg;p  2s2p8d  (*P)%Fy,  1.58(13] 2.03[13] 16.168 3.23(10] 1.76[08) 367.86 1.37[08] 1.42[-16]
25%3d  ('8) D5, 20%3p  (19) 1Py, 6.59[12] 6.59[12]  6.988  1.5810] 1.07{08] 382.11 1.07[08] 2.79[-16]
2634 (*S)%D3;  2s2p4d  ('P) %Py, 834[13] 8.34[13] 5.691 3.45010] 1.17(08] 398.00 1.16[08] 3.45[-16)
2s%3d  ('S)®Ds;n  2s2p4d  ('P) %Py, B20{13] 8.20[13] 5.692 6.86[10] 2.08(08] 398.01 2.08[08] 6.17[-16]
25°3d  ('S)’D3;p 2s2pad  ('P) ®Fy;p  3.01[14) 3.01[14] 5409 6.22[10] 1.71[08] 401.63 1.71[08] 5.20-16]
25°3d  ('S) D5y 2s2pad  (PP) %Py, 3.04[14) 3.04[14] 5411  8.42[10] 2.48[08] 401.63 2.48[08] 7.55{-16]
25%4d  (18) Dy 252p8d  (*P) 2Py,  2.58[13) 3.36(13} 16.201 1.46[10] 3.34[08] 411.27 2.57[08] 2.66[-16]
2s%4d  (1S)*Dgs  2s2p8d  ('P) 2Py, 2.58[13] 3.36(13] 16.201 2.91(10] 6.01[08] 411.28 4.61[08] 4.78[-16)
25%4d  (18)2Dsjp  252p7d  ('P) Py, 3.71[13] 5.11[13] 15.141 2.67[10] 2.36[08] 426.25 1.71[08] 1.97[-16)
25°4d  ('S)?Ds;2  2s2p6d  ('P)*Pyy  4.66(13] 6.20(13] 13.498 3.18[10] 1.46[08] 451.78 1.10{08] 1.49[-16]
20°3s  ('D)*Ds;p 2p%7p  (*D)*Fyy  26[11] 240[12] 24592 1.14[10] 1.13[09] 456.01 1.0208] 4.55[-17]
25°3d ('S} *Dsyp  2s2pbd  (3P)%Fy,  887[12) 8.87[12] 1.594  6.69[10] 1.79[08] 458.30 1.79{08] 7.97[-16]
25°3d  ('8) *Ds;p  2s2p5d  (3P) 2Fyp  6.71012) 6.71[12] 1.570 4.32]10] 1.13[08] 458.68 1.13(08] 5.04[-16]
2s2p3p (3P)*Py;,  2s2p8d  (P) %Py, 3.08[12] 3.08(12] 6.893 3.50{10] 2.88[08] 468.74 2.87[08] 7.53[-16]
2s2p3p (*P) "Dy;p  2s2pBd  (3P)‘Dg,, 8.58{10] 8.58[10] 6.843 1.38(10] 1.38[08] 469.32 1.35[08] 3.56[-16]
2s2p3p (3P) %Py 2s2p8d  (PP) D5y 6.77(11] 6.77[11] 6.848 1.51[10] 3.78[08) 469.54 3.76[08] 9.93[-16)
252p3p (°P)*Pyp  2s2pBd  (*P)?Dypp  1.20[11] 1.29[11] 6.836  1.08[10] 3.45[08] 469.55 3.38[08] 8.92[-16]
2s2p3p (°P)“D7j;  2s2p8d  (PP)*Dpp, 125010 1.25(10] 6.837 1.79[10] 3.10{08] 469.88 2.63[08] 6.94|-16]
2s2p3p (PP} Dy, 2s2p8d  (3P)'Fy,,  1.16(09] 1.16[09] 6.774 1.59[09] 1.97(08] 469.93 1.46[08] 3.89[-16]
2s2p3p (PP} D3y 2s2p8d  (3P)4Fyj, 5.83(10] 5.83[10] 6.781 4.12[09] 2.87(08] 470.06 2.83{08] 7.53{-16]
252p3p  (°P) *Dgyy  252p8d  (*P)*F7;, 8.83[10] 8.83[10] 6.795 5.49[09] 4.52{08] 470.18 4.49(08] 1.19{-15]
2s%3d  ('S)2Ds;,  2p%3p  ('D) ?Fpp  3.38[13] 3.38[13] 0413 4.30[10] 9.79(08] 479.21 9.79[08] 4.92[-15]
2s%3d  ('8) %Dy 2p%3p  ('D)*Fy;»  3.3813] 3.38[13] 0405 3.24[10] 6.84[08] 479.32 6.84[08] 3.44[-15)
2s2p3p ('P)*Dy;2  2s2p8d  (1P)%Fy, 1.58[13] 2.04[13] 16.168 2.43{10] 9.20[08] 479.44 7.13(08] 7.41[-16)
2s2p3p  (*P)*Dyjo  2s2p8d  ('P)%Fy, 1.58[13] 2.03[13] 16.168 3.23(10] 1.31[09] 479.50 1.02(09] 1.06[-15]
2s2p3p  (°P) %S5, 2s2p8d  (3P) Py, 3.62[09] 3.62(09] 6.848 7.91[09] 1.92[08] 479.90 1.24[08] 3.28[-16]
2s2p3p  (*P) %83, 262p8d  (3P) ‘P,  8.35(09] 8.35[09) 6.805 1.08[10] 2.21[08] 480.71 1.82[08] 4.82[-16]
2s2p3p (*P) Py, 2s2p8d  ('P) 2Py,  2.58[13] 3.36/13] 16.2001 1.46[10] 1.33[08] 482.52 1.02{08] 1.06[-16]
2s2p3p {('P) %P3, 2s2p8d ('P) 2Py 2.58[13) 3.36[13] 16.201 2.91[10] 3.27[08] 482.67 2.51[08] 2.60[-16]
2s2p3p (*P) ?Py;p  2s2p7d  (3P) %Py, 5.68[10] 5.68(10) 5.891 0.46[09] 1.64[08] 486.97 1.51j08] 4.40[-16]
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Low level Upper level Ag LA, Es Zgh, gA, A Qu CeH
Conf. LsJ Conf. L&J s~!1 57! eV s~? s7! A st cm®/s
252p3p  (OP) 2P3,  2s2p7d  (CP) 2Py,  4.83[10] 4.83[10] 5877 1.90[10] 5.46[08] 487.46 4.97(08] 1.45[-15]
2s2p3p  (3P) *Py, 2s2p7d (3P)?F;;, 1.83[13] 1.83[13] 5861 3.30[10] 1.05[08] 487.77 1.05{08] 3.05[-16]
%8s (1D) 2Dy, 2p%6p  ('D)*Fyp 513[11] 5.28[12] 22,798 1.10{10] 1.23[09] 488.15 1.19[08} 6.37[-17]
2p%3s (D) *Dy;p 2p%p (D) *Fpp  5.12(11] 5.28[12] 22.799 1.46{10] 1.73[09] 488.20 1.68[08] 9.01[-17]
2s2p3p (3P) %Py, 2s2p7d (3P)®Dy;, 5.20[09) 5.20(09] 5.802 2.29[10] 7.69(08] 488.67 3.66[08] 1.07[-15]
2s2p3p (*P) %Py, 2s2p7d  (*P)%Dsy, 3.28[12] 3.28[12] 5812 3.52[10] 1.14{09) 488.71 1.13[09] 3.32[-15]
2s2p3p  (®P) *Dyyy  2s2p7d  (*P) %Py 105[10] 1.05[10] 5769  1.78[10]  1.98[08] 489.22 1.54[08] 4.53(-16]
2s2p3p  (3P)%Dqpy  2s2p7d  (*P)*Dqy 5.63[10] 5.65[10] 5758 2.83[10] 7.84[08] 489.92 7.38[08] 2.17(-15]
2s2p3p (®P) Dy 2s2p7d  (*P)*Psz  1.03[10] 1.05[10] 5.731 1.78[10] 2.81[08] 489.95 2.19[08] 6.45(-16]
2s2p3p  (3P) D,y 2s2p7d (3P)*Fy;, 3.42[08] 3.42(08] 5686 2.57[09] 6.99[08] 490.15 2.43[08] 7.21[-16]
2s2p3p (PP)%Dyy 2s2p7d  (PP)“Fyn  2.04[11] 2.04[11) 5693 505[09] 1.15[09] 490.27 1.15[09] 3.40(-15]
2s2p3p (3P)*Dgyy  2s2p7d  (3P) “Frpp  299(11] 2.99(11] 5707 7.06[09] 1.79[09] 490.40 1.79[09] 5.28[-15]
2s2p3p (3P) 4Dy 2s2p7d  (PP) “Fy,  2.04{11) 2.04[11] 5693 5.05[09] 1.64[08] 490.67 1.64[08] 4.85[-16]
2s2p3p (*P) %S\, 2s2p8d ('P) 2P, 258013] 3.36(13] 16.201 1.46[10] 3.26[08] 496.14 2.51[08] 2.60[-16]
252p3p (1P) %S, 2s2p8d ('P) 2Py  2.58[k3] 3.36{13] 16.201 2.91[10] 6.60[08] 496.14 5.07(08] 5.25[-16]
2s%5d  (18) ®Ds;n  2s2p8d (1P) 2P, 2.58[13] 3.36[13] 16.201 2.91[10] 1.81[08] 496.22 1.39[08] 1.44[-16]
2s2p3p (*P) %P3 2s2p7s (PP} 2Py,  3.64[13] 3.64[13] 5389 1.09(10] 1.61[08] 496.99 1.60[08] 4.90[-16)
252p3p {(*P)*Ds;2  2s2p7s  (3P) 4Py 4.50[11] 4.50(11] 5267 3.38[09] 1.51[08] 499.09 1.50{08] 4.65[-16]
2s2p3p (PP) %Py, 2s2pBd  (PP)*Pyy  3.62(09] 3.62(09) 6.848 7.91[09] 4.19[08] 499.69 2.71{08] 7.15(-16]
2s2p3p  (3P) %P3z 2s2p8d (°P) D5y 8.58[10] 8.58[10] 6.843 1.38[10] 2.88[08] 499.79 2.81{08] 7.41[-16]
2s2p3p (3P)%Ps;;  2s2p8d  (PP) ‘P, 362009 3.62[09] 6.848 7.91(09] 3.31(08] 500.05 2.14[08] 5.64[-16]
2s2p3p (3P) *Ps;p  2s2p8d  (3P) D5 6.77]11] 6.77(11]  6.848  1.51{10] 2.42[08] 50006 2.41{08] 6.37[-16]
2s2p3p (P) Py 2s2p8d  (®P) *Dy;, 8.58[10] 8.58[10] 6.843 1.38[10] 8.51{08] 500.15 8.29[08] 2.19(-15]
2s2p3p (3P) %Py, 2s2p8d  (®P) *Dyj;  1.53[10) 1.53(10] 6.810 5.43[09] 5.05{08] 500.23 4.29[08] 1.14[-15]
2s2p3p (1P) 2D3yy  282p7d  (P)%F;, 290(13] 3.68[13] 15.093 2.63{10] 1.73{09] 500.25 1.36(09] 1.58[-15]
2s2p3p (PP)*Piypy  2s2p8d  (3P) "Dy 5.78[09] 5.78[09] 6.808 9.38[09] 6.57(08] 500.26 4.67[08] 1.24[-15]
252p3p  (3P) %Py, 2s2p8d  (PP) %Dy 1.25[10] 1.25(10] 6.837 1.79(10] 1.82[09] 500.27 1.54[09] 4.07[-15]
2s2p3p  (1P) %Dy, 2s2p7d  (YP)%Fp.  2.89[13] 3.66[13] 15.003 3.50[10] 2.47[09] 500.30 1.95[09] 2.25(-15]
2555 (18) %Gy 2s2p8g  (*P) 2Fy,,  3.54{11] 3.78[11] 16.236 2.02(10] 2.10[08] 500.33 1.95(08] 2.01[-16]
2525 (18) 2Ggyy  2s2p8g (‘P) 2Fy;; 3.55[11] 3.78[11] 16.236  2.69[10] 2.72[08] 500.33 2.53[08] 2.61[-16]
2s2p3p (*P) ‘Py,  2s2p8d  (3P) %D, 5.78(09] 5.78[09] 6.808  9.38[09] 2.22[08] 500.49 1.58[08] 4.19(-16]
2s2p3p  (*P) Py, 2s2p8d  (3P) iRy, 8.35(09] 8.3509] 6.805 1.08[10] 8.62[08] 500.57 7.09[08] 1.88[-15]
252p3p  (*P) %Sy 2s2p7d  (3P) Py, 1.05[10] 1.05[10] 5.769 1.78(10] 5.04[08] 500.83 3.92[08] 1.15[-15]
2s2p3p  (*P) Py, 2s2p8d  (3P) Fy;,  5.83(10] 5.83(10] 6.781  4.12(09] 2.79[08] 501.06 2.76[08] 7.33[-16]
252p3p (PP} P;, 2s2p8d  (3P)1Fy, 883[10] 883[10] 6.795 5.49(00] 3.86[08] 501.13 3.83[08] 1.02(-15]
2s2p3p (3P} %Sy, 2s2p7d (PP} P, 105010} 1.05(10] 5.731 1.78[10] 5.21[08] 501.60 4.05[08] 1.20(-15]
2s2p3p (*P) %Py, 2s2p7d (*P)2Py,  3.71013) 5.00(13] 15141 1.33(10} 1.77[08] 503.27 1.29[08] 1.49[-16]
2s2p3p (YP) 2Py 2s2p7d (P} %Py, 3.71(13] 5.11(13] 15.141 2.67(10] 4.35(08] 503.44 3.16{08] 3.64(-16]
252p3p (3P) %Py 282p8s  (*P)*Pyy  3.01[11] 3.0111] 6.503 2.21[09] 1.23[08] 506.51 1.22[08] 3.35[-16|
2s2p3p (3P)2Dypy  282p8d. (*P)*Fp;,  5.46[12] 5.46[12] 6.896 3.26[10] 2.50[09] 506.79 2.50{09] 6.57{-15|
2s2p3p (*P) 2 Dg;p  282p8d  (PP) 2 Fh;  6.17(12] 6.17(12] 6.920 4.74[10] 4.51[09] 506.97 4.51{09] 1.18[-14|
2s2p3p (PP) %Py, 2s2p8s  (PP)*Py;;  1.66[11] 1.66[11) 6485 1.08[09) 1.18[08] 507:11 1.17[08] 3.21[-16]
2s2p3p (PP)*Ps;y  2s2p8s  (PP) 4Py  3.01[11] 3.01[11) 6.503 2.21[09] 1.30[08] 507.11 1.30[08] 3.55[-16}
2s2p3p (*P)2Dy;n  2s2p8d  (PP)2F;;,  5.46[12] 5.46[12] 6.896 3.26[10] 5.97[08] 507.47 5.96[08] 1.57[-15]
2s2p3p (3P) %Dy, 2s2p8d  (PP)%Dss 6.77[11] 6.77(11] 6.848  1.51[10] 6.12(08] 507.78 6.10(08] 1.61[-15)
2s2p3p (3P) %Dy, 2s2p8d  (3P) 2Dy, 1.29(11] 1.29(11] 6.836 1.08[10] 4.91(08] 508.04 4.81{08] 1.27[-15]
252p3p (°P)%Dypp  2s2p8d  (3P) ®Dsy  6.77[11]  6.77(11]  6.848 . 1.51[10] 3.96[08] 508.47 3.95{08] 1.04[-13]
2s2p3p  (*P) D5y, 2s2p8s  (PP) 2Py, 244[13] 244(13] 6592 5.56[09] 5.30(08] 513.87 5.30{08] 1.43[-15]
2s2p3p (3P) 2Dy 252p8s  (P) %P, 234[13) 2.34(13] 6.553  2.8209] 2.93{08] 51398 293008 7.96[-16]
26245 (18) %81, 20%3p  (*S)*Py,  5.73[12) 5.73[12]  6.992  7.13[09] 1.62{08] 515.07 1.62(08] 4.20{-16)
25245 (*S) 28, 20%3p  (*S) Py, 6.59[12) 6.59[12] 6.988 1.5810] 2.86{08] 515.15 2.86{08] 7.44[-16]
2s2p3p ('P) 28, 2s2p7d ('P) %Py, 3.71[13] 5.09[13] 15.141 1.33(10] 3.80[08] 518.10 2.77{08] 3.19[-16]
2s2p3p ('P) %8 2s2p7d ('P) %Py, 3.71[13] 5.11[13] 15.141 2.67(10] 7.71j08] 518.10 5.60[08] 6.45[-16]
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65

Low level Upper level A, TA, Es ngA, gA, A Qq ce'
Conf. LSJ Conf. LSJ 57! st eV 5! 5! A s! cm?®/s
2s2p3p (CP)2Pye  252p6d (PP) %Py, 407(10] 4.07(10] 4.295 1.10{10] 2.40[08] 519.53 2.11[08] 7.19[-18]
2s2p3p (PP) %Py 2s2p6d  (3P) %Py 4.07[10] 4.07(10) 4.295 1.10{10] 1.31[08] 519.78 1.15[08] 3.93[-16]
25255 ('S) %Sz 2s2p6d ('P) %Py  4.66[13] 6.20{13] 13.498 3.18{10] 1.45[08] 520.10 1.09[08] 1.48[-16]
2s2p3p (PP) %Py  2s2p6d (*P) %Py 3.63[10] 3.63[10] 4.278  2.19[10] 7.24[08] 520.15 6.29[08] 2.15[-15]
252p3p (PP) Py 2s2p7d  (*P) %P5,  1.05(10] 1.05{10] 5769 1.78[10] 1.75[08] 522.42 1.37[08] 4.01[-18]
252p3p (°P)*Psp  2s2p7d  (°P) Py,  1.05(10] 1.05[10] 5769 1.78[10] 1.19[09] 522.81 9.27[08] 2.73[-15]
252p3p (PP)*Psjz  2s2p7d  (3P) *Dqsy  565{10] 5.65(10] 5758 2.83[10] 2.17[09] 523.05 2.04[09] 6.01[-15)
252p3p (P) %P3y 2s2p7d  (PP)*Ps;;  1.05(10] 1.05[10] 5731 178[10] 1.20[09] 523.26 9.33[08] 2.75[-15]
2s2p3p (P)*Ds;o  2s2p6d  (PP) 2Dsjp  4.02(09] 4.02(09]  4.098 2.43(10] 2.20(08) 523.73 1.09(08] 3.80[-16]
252p3p (°P) 2Py, 2s2p6d  (PP) 4Py,  7.25(09] 7.25[09] 4.108 2.20{10] 9.84[08] 523.89 6.53[08] 2.27[-15]
2s2p3p (PP) 2Py, 2s2p6d  (°P) 2Dy, 5.26(08] 5.26[08] 4.092 1.17[10] 1.26[09] 524.01 1.92[08] 6.67(-16]
2s2p3p (PP)*Psy;;  2s2p7d  (PP) *F5;z  2.04(11] 2.04[11] 5693 5.05[09] 1.57[08] 524.08 1.57(08] 4.64[-16]
2s2p3p (PP) 2Py,  2s2p6d (PP) 2Dgpp  4.02(09) 4.02(09] 4.098 2.43[10] 1.14[09] 524.11 5.65(08] 1.96[-15]
2s2p3p (PP)*Ps;p  2s2p7d  (3P) ‘Fp;,  299(11) 2.99[11] 5.707 7.06[09] 2.63[08] 524.17 2.63[08] 7.77[-16]
2s2p3p (3P) %Dy 2s2p6d  (PP) %Dy 2.01(09) 2.01[09] 4.087 4.72[10] 1.25[09] 524.56 3.17(08] 1.10[-15)
2s2p3p (3P) *Dapn  2s2pbd . (PP) *F5;»  2.95(09) 2.95[09] 4.004 6.26[09] 2.31[09] 525.36 1L.71{09} 5.98[-13]
2s2p3p (3P)4Ds;, 2s2p6d  (PP)*Frp»  4.96(09] 4.96[09] 4.018  8.77(09] 3.60[09] 525.51 2.95(09] 1.03]-14]
2s2p3p  (PP) %Dy, 2s2p6d  (PP) *Fy;p 295009 2.95(09] 4.004 6.26(09] 4.72[08] 525.83 3.49{08] 1.22[-15]
2s2p3p  (PP)'Dy;p  2s2p6d  (PP)'Fy,  4.96(09] 4.96[09) 4.018 8.77(09] 2.56[08] 526.08 2.10[08] 7.35[-16]
2s2p3p (3P) %Dy 282p7g (PP)*Fy 57312 5.73[12) 5.862 1.16{10] 4.25{08] 529.15 4.25[08] 1.24[-15]
2s2p3p (*P)*Dy;, 2s2p7d  (°P) %F5;» 1.83(13] 1.83[13] 5.861 3.30[10] 1.45[09] 529.18 145[09] 4.21[-15]
2s2p3p (P)%Ds;; 2s2p7d  (®P) %Fy;»  261[13] 2.61[13] '5.885 5.93(10] 3.45[09] 529.37 3.45[09] 1.00[-14]
2s2p3p (PP) 2D, 282p7d  (P) ?F5;,  1.83[13] 1.83[13] 5.861 3.30[10] 3.34[08) 529.92 3.33[08] 9.71[-16]
2s2p3p (3P)%Dan 2s2p7d  (P)%Dsp,  3.28[12] 3.28[12] 5.812  3.52[10] 4.81{08] 530.27 4.80[08] 1.41[-15]
2s2p3p  (*P) %Dy, 2s2p7d  (°P) %Dy, 5.20(09] 5.20(09] 5.802 2.20[10] 4.38[08] 530.50 2.08{08) 6.10(-16)
2s2p3p (PP)2%Sy2  29%3p  (1S) %Py, 5.73[12) 5.73(12] 6992 7.13[09] 4.58(08] 530.69 4.58[08] 1.19[-15]
2s2p3p (*P) %812 20%3p  (1S) Py 6.59[12] 6.59(12] 6.988 1.58[10] 7.26[08] 530.77 7.25(08] 1.89[-15]
2s2p3p (*P)*Ds;;  2s2p7d  (°P) ®Ds;p  3.28(12] 3.28[12] 5.812 3.52[10] 4.44[08] 531.02 4.43[08] 1.30[-15]
2s2p3p (*P) 25y, 2s2p8d (®P) 2Py,  4.17[12] 4.17[12] 6.89% 1.94[10] 4.03[08] 532.80 4.02[08] 1.06[-15]
2s2p3p (3P)%S5,,» 2s2p8d (°P)%Py» 3.08[12] 3.08[12] 6.893 3.50[10] 8.65[08] 532.94 8.62[08] 2.27[-15|
2s2p3p (°P) Py, 2s2pTs  (PP) Py,  4.50[11] 4.50[11] 5267 3.38[09] 1.54[08] 533.43 1.54[08] 4.76(-16)
252p3p (PP) %Py 2s2pTs  (3P) Py, 24711 247(11] 5249  1.66[09] 148[08] 53410 1.47[08] 4.56[-16]
252p3p (PP)*Ps;p 282075 {(3P)‘Py, 45011 4.50[11] 5267 3.38[09] 1.63[08] 534.10 1.63[08] 5.03[-16]
2s2p3p (°P) 28y, 2s2p8d (®P) %Dy, 1.29(11] 1.29[11] 6.836 1.08{10] 1.30[08] 534.26 1.27(08] 3.36[-16]
2s2p3p (3P) 2Py, 2s2p6s  (*P) %P3,  219(13] 2.19[13] 3.570 1.33{10] 2.01[08] 536.09 2.01[08] 7.35[-16]
252p3p (3P) %Sy, 2s2p6d  (PP) %P5,  7.25[09] 7.25[09] 4.108° 2.20[10] 8.81[08] 536.83 5.85[08] 2.03[-15]
2s2p3p (P) Dy 2s2p6d ('P)*F5p  4.59[13] 5.30[13] 13.401 3.89[10] 2.88[09] 536.89 2.49{09] 3.41[-15]
2s2p3p ('P) Dy 2s2p6d ('P) *Fyn  4.59(13] 5.29(13] 13401 5.16[10] 4.10[09] 536.96 3.56{09] 4.87[-15]
252p3p ('P)®Dygyp  2s2p6d  ('P) ®Fy,  4.59(13] 5.30[13] 13.401 3.89[10] 2.03(08] 536.96 1.76(08] 2.41[-16]
252p3p  (PP) %Sy, 2s2p6d  (PP) Dy, 4.02009) 4.02009] 4.098 2.43[10] 2.59(08] 537.06 1.29[08] 4.48[-16]
2s2p3p  (3P) 1S3,  2s2p6d  (3P) D5 112090 1.12{09) 4.062 296[10] 6.71(08] 537.92 1.24/08] 4.33[-16]
2s2p3p ('P)2P,  2s2p6d  (1P) %P3, 4.66(13] 6.20[13] 13498 3.18[10} 1.35[08] 539.24 1.02(08] 1.38[-16]
2s2p3p ('P)2Py;; 2s2p6d ('P) 2Py, 4.66[13] 6.2003) 13498 1.59(10] 2.89[08] 539.25 2.17[08] 2.94[-16]
2s2p3p ('P) %Py, 2s2p6d ('P) Py, 4.66[13] 6.20(13) 13498 3.18[10] 7.11[08] 539.43 5.34[08] 7.25[-16]
252p3p (*P) 2Py  2s2p6d ('P) %Py, 4.66[13] 6.20{13) 13.498 1.59{10} 1.41[08] 539.44 1.06{08] 1.43[-16)
2s2p3p  (PP) 2Dy 2s2pdd  (1P)%Fy,  3.01[14] 3.01(14} 5409 6.22(10} 3.15[08) 539.57 3.15{08] 9.59[-16]
252p3p (PP 281, 2s2p8s  (PP) 2P,  244[13) 2.44(13] 6592 5.56(09] 2.49(08] 539.93 2.49(08] 6.75[-16]
2083 (PP)4Ps;; 2°5p  (3P) 4Dy 312[08] 1.50(09) 16.922 3.30[10} 2.77(09] 539.95 1.54{08] 1.48[-16]
25Ms  ('8) 28y, 2s2p7d  (PP) %P3,  4.83[10] 483(i0] 5877 1.90[10) 1.92[08] 540.08 1.75{08] 5.08[-16]
2s2p3p (*P)2Ds;p  2s2pAd  ('P) ’Fy;;  3.04[14] 3.04[14) 5411 8.42[10] 4.02[08] 540.32 4.02[08] 1.22[-15]
2s2p3p (*P)2Ds;n  2s2pTs  (3P) 2Py, 3.64[13] 3.64[13] 5389 10910} 4.76[08] 540.82 4.76[08] 1.45[-15]
2s2p3p  (PP) %Sy, 2s2p8s (PP) %Py  2.34[13] 2.34{13) 6.553 2.82[09] 1.29[08] 540.84 1.29{08] 3.49[-16]
2s2p3p (PP} %Dy0 2s2p7s  (PP) %Py 3.50[13] 3.50{13) 5.352 5.29[09] 2.66[08] 540.93 2.66[08] 8.14[-16]



Low level Upper level A, YA, Es YgA, gA, A Qq cH
Conf. LsJ Conf. LSJ g~ st eV s~} 5! A 571 em®/s
352p3p (OP) ‘D3je  2s2pbs (°P) *Py,  1.01{10] 1.01[10] 3.308 5.34[09] 158[08] 541.31 1.40[08] 5.25[-16]
252p3p (PP) “Dsje  2s2p6s  (PP) *Py;,  101[10] 1.01[10] 3.308 5.34[09] 3.35[08] 541.81 2.96[08] 1.11[-15]
252p3p (PP} 2Py,  2s2pds  (*P) %Py, 3.90[13] 3.90[13] 3.082 1.96{10] 1.01[08] 547.48 1.01[08] 3.90{-16]
2p°3s (D) 2Dy, 2°5p (D) *Fye 1.58[12] 1.54[13] 19.756 1.49[10] 2.07(09] 554.59 2.13[08] 1.55[-16}
2?35 (*D}2Ds;e 2p%5p  (1D)3Fpp, 1.59(12] 1.54{13] 19.758 1.99[20] 2.90[09] 554.63 2.98[08] 2.16[-16]
2s2p3p (1P)%D3,, 2s2p6s (P} Py, 2.69[13] 3.32[13] 12.658 9.48[09] 2.94[08] 554.74 2.38{08] 8.51[-16]
2s2p3p (*P) 2D5.y  2s2p6s (1P} *Py,  2.67[13] 3.30[13] 12.658 1.89(10] 5.39[08] 554.80 4.36[08] 6.44[-16]
252p3p  (3P) 83, 2s2p6s  (P) Py, L.0L[10} 1.01[10] 3.308 5.34[09] 1.81{08] 556.09 1.60[08] 6.01[-16]
2s2p3p (*P) 2812 2s2p6d ('P) %Py,  4.66(13] 6.20[13] 13.498 3.18[10] 1.07[09] 556.30 8.06[08] 1.09[-15]
252p3p (P) %S, 2s2p6d (*P)Py;;  4.66[13] 6.20[13] 13.498 1.50[10] 5.29[08] 556.31 3.97[08] 5.39[-16]
252p3p  (°P) %8y, 2s2p7d (PP)°Py;,  5.68(10] 5.68[10] 5.891 9.46(09) 5.65[08] 556.92 5.22[08] 1.52[-15]
252p3p  (®P) 28y, 2s2p7d (PP) %Py 4.83{10] 4.8310] 5.877 1.90(10] 1.06[09] 557.28 0.62(08] 2.80{-15]
2s2p3p (1P) 2Py  2s2pbs  (1P) 2Py, 2.69[13] 3.32[(13] 12.658 9.48(09] 1.95(08] 559.68 1.58[08] 2.33[-16]
2:2p3p ('P) 2Py, 2s2pbs (*P)®Pyy  2.67(13] 3.30[13] 12.658 1.89[10] 4.91[08] 559.88 3.98[08] 5.87-16]
25%6g  (185) %Gy, 2s2p8g (*P) ?Fy;  3.54[11] 3.78[11] 16.236 2.02(10] 1.26(08] 560.72 1.17[08] 1.21[-16]
2s%6g  (1S)%Goso  2s2p8g (1P) 2Fy,,  3.55(11] 3.78(11] 16.236 269[10] 1.63[08] 560.72 1.51[08] 1.56[-16]
252p3p  (3P) %812 2s2pdd ('P) 3Py,  B.20[13] 820(13] 5.692 6.86[10; 1.31[08] 561.95 1.31[08] 3.89(-16]
2s2p3p  (3P) “Pajy  2s2p6d  (3P)2D;,  4.02009] 4.02(09] 4.098 2.43[10] 2.69(08] 561.97 1.34[08] 4.65(-16]
2s2p3p  (3P) *Psjo  2s2p6d  (3P) %P5, 7.25[09] 7.25[09] 4108 2.20[10] 9.12(08] 562.17 6.05(08] 2.10{-13]
2s2p3p  (PP)4Ps;y  2s2p6d  (SP)2Dsp,  4.02(09] 4.02[09] 4.098 2.43[10] 8.62[08] 562.42 4.29[08] 1.49-15]
252p3p (PP) *Psj  282p6d  (3P) D7 2.01[09] 2.01[09] 4.087 -4.7210] 3.35(08] 562,73 8.51(08] 2.96[-15]
2s2p3p  (3P)*Pyp  2s2p6d (°P)'Dgp 112(09] 1.12(09] 4.062 2.96[10] 1.89{09] 562.91 3.49(08] 1.22[-15)
2s2p3p  (3P)*Ps;;  2s2p6d (PP)'Fp,,  4.96[09] 4.96{09] 4.018 877[09] 1.90[08] 564.47 1.56{08] 5.45[-16]
252p3p (PP)2Dsy 2s2p6d  (PP)%F;,,  5.45[11] 5.45[11] 4.222  3.30[10] 3.36{09] 568.98 3.33(09] 1.14[14]
2s2p3p  (3P) D5,y  2s2p6d  (*P) %Fy;,  5.36(11] 5.36[11) 4.249 . 4.38(10] 5.00[09] 569.11 4.95[09] 1.69[-14]
2s2p3p  (PP) 28y, 2s2pTs (PP)*P3,  3.64{13] 3.64[13] 5.389 1.09[10) 2.40[08] 569.76 2.40[08] 7.34[-16]
252p3p  (3P)%Dgy  2s2p6d (*P)*Fy;,  5.45[11] 5.45[11) 4222 3.30{10] 4.11[08] 569.84 4.07[08] 1.40{-15]
252p3p (PP)2Si;p  2s2p7s (3P) 2Py,  3.50[13] 3.50[13] 5.352 5.29[09] 1.24[08] 570.75 1.24[08] 3.80[-16]
252p3p (°P) D3,y 2s2p6d  (3P) ?Dye  5.26[08] 5.26[08] 4.092 1.17{10] 7.05[08] 572.39 1.07[08] 3.73[-16]
252p3p  (°P) 2Dy,  2s2p6d (3P) 4P,  7.25[09] 7.25[09] 4.108 2.20[10] 4.38[08] 572.82 291[08] 1.01[-15]
2s2p3p (3P)%Dyp  2s2p6d  (3P) D5 4.02[09] 4.02[09] 4.098 243[10] 4.78[08] 573.08 2.38[08] 8.27[-16)
2s2p3p  (*P) 2812 2s2p6s ('P)*Py,  2.69(13] 3.32[13] 12.638 9.48/09] 3.80[08] 578.08 3.07[08] 4.53[-16]
2s2p3p  (*P) %Sy, 2s2p6s ('P) *Pyp  267(13] 3.30[13] 12,638 1.89{10] 7.46[08] 578.08 6.04[08] 8.92[-16)
25%4s  (1S) %S, 2s2p6d (®P) Py, 3.63[10] 3.63[10] 4.278 2.19{10] 1.64[08] 580.50 1.42[08] 4.86[-16]
2s2p3p (P) 4Py, 2s2p6s (P} Py, 1.01[10] 1.01[10] 3.308 5.34j09] 2.41[08] 582.53 2.13[08] 7.99(-16]
252p3p (*P) *Pssp . 282p6s  (5P) Py,  1.01{10) 1.01[10] 3.308 5.34[09] 2.54[08] 583.33 2.25[08] 8.44[-16]
2s2p3p (PP) %Py, 2s2p6s  (PP)4Py,  2.85(09] 2.85[09] 3.290 2.64[09] 2.31[08] 583.34 1.58[08] 5.94[-16]
2s2p3p  (°P) 2Py, 2s2p5d (*P}2Py;, 11510 1.15[10] 1.632 1.69(10] 3.24{08] 584.80 1.87[08] 8.31[-16]
2s2p3p  (%P) 2Py, 2s2p5d  (PPY?P,, 115010 1.15[10] 1632 1.69[10] 1.76[08] 585.12 1.02[08] 4.52(-16]
252p3p (PP} %P3,  2s2p5d  (PP) %Py,  9.17[09) 9.17[09] 1.615  3.33[10] 1.01[09] 585.59 5.30(08] 2.36{-15]
252p3p  (*P}4Dijp 20%3p (D) 2Dy 6.73[10] 6.73(10) 1.558  1.70[10] 1.09[08] 585.72 1.02(08] 4.58]-16]
2:2p3p (3P)2Piy»  2p%3p  ('D) Dy 6.73[10) 6.73[10)  1.558  1.70[10] 7.01{08] 586.84 6.59(08] 2.95[-15)
2s2p3p (3P) %Py 2s2p5d  (°P) *F5;;  6.7L[12] 6.71[12]  1.570  4.32[10] 4.82[08] 586.84 4.82{08] 2.15[-15]
2s2p3p  (*P) Py, 2p°3p  ('D)*Dsp,  2.80[12] 2.80[12] 1.553  3.41{10] 8.22[08] 587.2% 8.20[08] 3.67(-15)
25%6s  (18) 28y, 2s2p5d ('P) Py,  7.23[13] 9.42[13] 10.767 4.44[10] 3.26[08] 587.40 2.50[{08] 4.45[-16]
2s%5s  ('S) %8y, 2s2psd ('P) %Py,  7.23[13] 9.40[13] 10.766 2.22(10] 1.64{08] 387.42 1.26[08] 2.24[-16]
2s2p3p  (3P) %Dy 2s2pbs  (PP) %Py, 2.19(13) 219[13] 3.570 1.33[10] 3.28[08] 587.44 3.28[08] 1.20[-13]
2s2p3p  (3P) %Dy, 2s2p6s  (PP) Py, 2.02(13]. 2.02[13] 3.536 6.77[09] 1.74[08] 587.45 1.74[08] 6.38[-16]
25%6g  ('S) 2Geye  2s2p7g (*P) *Hyyp  2.02013] 3.87[13] 15109 3.64[10] 2.26[08] 590.84 1.18[08] 1.36[-16]
25%4d  ('S)% D3 20%3p (S} PPy, 5.73(12) 5.73(12)  6.992  7.13(09] 1.14[08] 592.16 1.13[08] 2.95[-16]
2s%4d  ('S) D52 20%3p  (15) %P3, 6.59(12] 6.59(12] 6.988  1.58[10] 2.30[08] 592.28 2.30[08] 5.99]-16]
2s2p3p (*P) %Dy 2s2p5d  (P)%Ds;p  2.13(10] 2.13(10] 1.299 6.23[10] 2.07[08] 593.38 1.39(08] 6.39[-16]
252p3p (*P) %Dy 2s2p5d  (PP)2Ds;p  2.13020] 2.13[10] 1.299 6.23[10] 1.87[08} 593.98 1.26[08] 5.77[-16]
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25%dd (15} *Dsyy  2s2p8d  (PP)*F7,,  6.17(12] 6.17(12] 6.920 4.74[10) 1.98[08] 594.21 1.98[08] 5.18[-16]
252p3p (°P)*Py, 2s2p5d  (*P) 2Dy, 1.80[09] 1.80[09] 1.291 4.08{10] 1.39[09] 594.36 2.08{08] 9.57|-16]
252p3p (CP)*Py,  2s2p5d  (PP) 2Ds;  2.13[10] 2.13[10] 1.299  6.23(10] 2.20[09] 594.47 1.48[09] 6.79[-15]
2s2p3p (3P) Dy 252054 (3P) *Dspp  8.16[09] B.16(09] 1.275 5.81{10] 7.70[08] 594.67 3.52{08] 1.62[-15]
2s2p3p (3P) %Dy 2s2p5d  (3P) *Dq;p  8.99[09] 8.99(09] 1.294 8.35[10] 1.78[09] 594.84 8.23{08] 3.78[-15]
2s%ad ('S} ?Dy;»  2s2p8d  (*P)%F5;,  546(12] 5.46[12] 6.896 3.26[10] 1.04[08] 594.88 1.03[08] 2.72[-16]
252p3p (°P)*Py2  2s2p5d  (*P) 'Dy;p  8.16[09] 8.16(09] 1275 5.81{10) 4.70[08] 595.16 2.15[08] 9.90[-16]
252p3p (3P)*Dy;p  2s2p5d  (3P)*Fy,  9.97[09] 9.97(09] 1.171 8.33(09) 4.22{09] 597.04 3.69(09] 1.72[-14]
2s2p3p (°P) D5 2s2p5d  (*P)1Fy,  1.60(10] 1.60[10] 1185 1.15[10] 6.73[09] 597.23 6.18[09] 2.87[-14]
252p3p (*P)*Ds;p  2s2p5d  (PP)*F5,  997(09] 9.97(09] 1.171  8.53[09) - 1.11j09] 597.65 .9.72[08] 4.53[-15)
252p3p  (PP)iDg;  2s2p5d  (PP) iF,  160(10) 1.60[10] 1185 1.15[10] 7.34{08] 597.96 6.74[08] 3.13]-15)
252p3p  (*P) %Py 2s2p5d  (3P) F;,,  9.9709] 9.97(09] 1171 8.53[09] 2.55(08] 598.14 2.23(08} 1.04[-15}
2s2p3p (P) Sy,  2s2p6d (*P) 2P, 4.07[10] 4.07[10] 4.295 1.10[10] 7.27(08] 599.92 6.41[08 2.18[-15]
2s2p3p (3P) %812 2s2p6d (3P) *Py,  3.63[10] 3.63[10] 4.278  2.19{10] 1.44[09] 600.41 1.25[09] 4.28[-15]
252p3p (PP) 2Dy 2s2pds  ('P) Py, 4.13[13] 4.13(13]  3.078  9.66[00] 1.40{08] 600.48 1.40[08] 5.37[-16]
2s2p3p (PP)?Ds;p 2s2pds  (P)?Pan 3.90(13] 3.90(13] 3.089 1.96[10] 2.46[08] 601.14 2.46[08] 9.46[-16)
2s2p3p (®P)“S32  2s2p5d  (PP) %Py, 3.86(09) 3.86[09] 1.328 4.41[10] 2.43[09) 610.29 8.35[08] 3.83[-15)
2s2p3p ('P)*Dy;p  2s2phd  (1P)%Fy,  119[14] 1.40[14] 10.619 4.99[10] 5.44[09] 610.42 4.63[09] 8.38[-15)
2s2p3p ('P)%Dyjo 2s2p5d  ('P)?F;, 1.19[14] 140[14] 10.619 6.61[10] 7.78(09] 610.51 6.63(09] 1.20[-14]
2s2p3p ('P)%D5j  2s2p5d  (*P)%Fy,  1.19(14] 1.40[14] 10.619 4.99[10] 3.92(08] 610.51 3.34[08] 6.05[-16]
2s2p3p  (PP) 830 2s2p5d  (PP)'D;p,  8.16[09] 8.16[09] 1.275 5.81[10] 5.92[08] 611.92 2.71[08] 1.25}-15)
2s2p3p  ('P) %Py,  2s2p5d  (1P) %Py, T.23(13) 9.420113] 10.767 4.44[10] 1.92(08] 611.94 . 1.47[08] 2.63(-16]
2s2p3p (*P) %Py,  2s2p5d  (YP) %Py, 7.23[13) 9.40[13] 10.766 2.22[10] 3.99[08] 611.95 3.07[08] 5.48[-16]
2s2p3p  (PP) 2Py, 2s2p5d  ('P) 2Py,  7.23[13] 9.42(13] 10.767 4.44{10] 1.00[09] 612.18 7.70[08] 1.37[-19]
292p3p (*P) 2Py, 2s2pbd  (P) 2Py, 7.23[13] 9.40013] 10.766 2.22[10] 2.05[08] 612.20 1.58[08] 2.81[-16]
25°4s  ('8) %8y, 2s2pds  (*P) Py, 390[13] 390(13] 3.089 1.96{10] 5.02(09] 614.74 5.02(09] 1.93[-14]
2s%4s  (*8) %8y, 2s2pds ('PY2Py,  413[13] 4.13(13) 3.078 9.66{09] 2.54[09] 615.06 2.53[09] 9.75[-15]
2s2pdp (PP} %Sy, 2s2pBs (1P)2Pyy  1.21[13] 5.49{13] 15886 1.38[10] 5.96(08] 620.29 1.31[08] 1.40[-16]
2s%6d  (*S) D5, 20%p  (*D)?Fr,  119[13] 3.45(13] 13.963 2.34[10] 6.38[08] 620.71 2.21[08] 2.86[-16]
24%6d  (*S)2Dap . 29%p (‘D) %Fy;;  1.20(13] 3.46(13] 13.960 1.75[10] 4.46{08] 620.79 1.55[08] 2.01[-16]
252p3p  (*P) %8y, 2s2p6s  (PP) 2Py, 2.19(13] 2.19(13] 3.570 1.33[10] 9.56[08] 621.74 9.56[08] 3.50[-15)
2s2p3p  (PP) %8y,2 2s2pbs (PP} 2P,  2.02013] 202013] 3536 6.77[09] 5.03(08] 62279 5.03{08] 1.85[-15}
25°4d  (!5) iD;;p  2s2p7d  (*P) 2F;;, 261[13] 261(13] 5.885 5.93[10] 1.09(09] 625.23 1:09{09] 3.17(-15]
25%4d  ('§) *Dyyp  2s2pTg (3P) “Fy,  5.73[12] 5.73[12] 5.862 1.16[10] 1.32[08] 625.93 1.32(08) 3.84[-18]
2s%4d  (18) 2Dy 2s2p7d  (°P) Fs,  1.83(13] 1.83[13] 5.861 3.30[10] 4.27[08] 625.97 4.27[08] 1.24[-15]
2s°dd  ('S)2Dspp  2s2p7d  (°P) ®Fs;»  1.83[13] 1.83[13] 5.861 3.30(10] 3.01/08] 625.99 3.01[08] 8.76[-16]
2p°3s  (*P) %Py, 2s2p8d ('P) 2Py, 2.58[13] 3.36[13] 16.201 2.91(10] 1.86(08] 626.38 1.43[08] 1.48[-16)
252p3p (*P) %Py, 2s2p5s  (*P) %Py, 5.58{13] 5.58(13] 0.218 9.29(09] 4.11{08] 626.94 4.11[08] 2.11[-15]
25°4d  (18) %Dy, 2s2p7d  (*P) %D, 3.28[12) 3.28(12] 5.812 3.52[10] 4.52[08] 627.51 4.51{08] 1.32]-15)
25%4d  (18)2Dg;e  2s2pTd  (PP) 2Dy, 3.28[12) 3.28[12] 5.812 3.52(10] 1.49[09] 627.53 1.49(09] 4.36-15]
252p3p (*P) %Py,  2s2p3s  (3P) 2Py, 5.56[13] 5.56[13] 0.185 4.71[09] 1.50[08] 627.64 1.50[08] 7.71-16]
25%4d  (18)%D3;;  2s2p7d  (PP) 2Dz, 5.20[09] 5.20[09] 5.802 2.29(10] 1.21[09] 627.82 5.75(08] 1.68{-13]
25255 (1S} 28,2 2s2p5s ('P) 3P, 3.89[13] 3.89[13] 9.337 2.09{10] 1.08[10] 630.07 1.08[10] 2.23}-14]
2¢%5s ('8} 28,2 2s2p5s ("P) %P, 3.93[13] 3.93[13] 9.337 1.05[10] 5.42(09] 630.08 5.42[09] 1.11(-14]
2s%4d  (18) Dy, 2s2pad  (*PY %Py,  8.20[13) 8.20[13] 5.692 6.86[10] 1.21[09] 631.35 1.20[09] 3.57(-15]
2s%4d ('S} iDy;p  2s2pdd  (1P) 2Py, - 820(13) 8.20[13] 5.692 6.86[10] 1.07[10] 631.38 1.07(10] 3.17[-14]
2s%4d  (1S) ZDy)p 2s2pdd  (PP) 2Py, 834[13] 8.34[13] 5.691 3.45[10] 5.98[09] 631.39 5.97[09] 1.77[-14]
25275 (18)2S;,  2s2p7s  (*P) Py, 1.81[13] 8.20[13] 14.779 1.29[10] 6.72(09] 631.95 1.48[09] 1.77[-15)
2s%7s  (18) 2812 2s2pTs  ('P) 2Py 1.84[13] 7.99[13] 14.776 6.43[09] 3.42[09] 632.06 7.88[08] 9.41[-16]
2s2p3p  ('P) 2812 2s2p5d ('P) 2Py,  7.23[13] 9.42[13] 10.767 4.44[10] 1.46[09] 634.00 1.12[09] 2.00[-15]
2s2p3p ('P) %Sy, 2s2psd (*P)?Pyp  7.23[13] 9.40[13] 10.766 2.22[10) 7.19[08] 634.02 5.53[08] 9.86[-16]
2s%5d  ('8)2Dype  2s2p5d  ('P) *Py,’ 7.23[13] 9.42[13] 10.767 4.44[10] 1.24(09] 634.13 9.48[08] 1.69[-15]
2s5d  (18) 2Dy 2s2p5d  (1P) 1Py 7.2313] 9.42013) 10.767 4.44[10] 1.11[10] 634.14 8.48[09] 1.51[-14]
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Low level Upper level A, TA, Eg YgA, gA, A Qg cg
Conf. LSJ Conf. LSJ 5! 57! eV 57! 57! A 571 em?/s
2s%5d  ('S) *Da;p  2s2pd  ('P) 7Py,  7.23(13] 9.40013] 10.766 2.22110] 6.14[09] 634.15 4.72[09] 8.42[-15]
2s%6d  ('S) Dy 2s2p6d ('P)2P;;,  4.66[13] 6.20[13] 13.498 1.59(10] 6.05[09] 635.50 4.55[09] 6.17[-15]
25%6d  (1S)*Dssp  2s2p6d (P) 2Py,  4.66[13] 6.20[13] 13.498 3.18[10] 1.21[09] 63550 9.06[08] 1.23[-15]
25%6d  (15) ®Ds;p  252p6d  (P) 2Py, 4.66[13] 6.20(13] 13.498 3.18[10) 1.10[10] 635.51 8.23[09] 1.12[-14]
25289  (1S) 2Gyp.  2s2p8g (1P)2Hgyy  2.31[13] 3.41(13] 16.285 3.15(10] 2.24[10] 635.66 1.51[10] 1.55[-14]
25289 (15) %Gy 2s2p8¢g ('P) 2Hyypp  231(03] 3.42(13] 16.285 3.77]10] 2.75[10] 635.66 1.86[10) 1.91[-14]
25%8g  (15) %Gz 2s2p8¢ ('P)2Hyp,  2.31013] 3.41[13] 16285 3.1510] 5.07(08] 635.66 3.43[08] 3.52(-16]
2527d . ('8)%D3sp  252p7d ('P)2Pyy  3.71{13] 5.11[13] 15141 2.67[10] 1.22{09] 636.23 8.88[08] 1.02[-15]
25°7d  (18) 2Dy, 2s2p7d (1P) 2Py 3.71[13] 5.09(13] 15141 1.33[10] 6.08{09] 636.24 4.43[09] 5.10}-15]
2527d  (18)*Ds;;  2s2p7d ('P) 2Py, 3.71(13] 5.11[13] 15141 2.67[10] 109(10] 636.24 7.95[09] 9.16[-15]
25284 (18) *Ds;y  2s2p8d {'P) 2Py, 2.58[13] 3.36[13] 16.201 2.91[10] 1.14[10] 636.66 8.74[09] 9.05[-15]
25%8d ('S} %Da;y  2s2p8d (1P} 2Py, 258(13] 3.36(13] 16201 2.91(10] 1.27[09] 636.66 9.77[08] 1.01[-15)
2s%8d  (15) *Dgsy 252984 ('P) 2Py, 2.58[13] 3.36(13] 16.201 1.46(10] 6.32(09] 636.67 4.86[09) 5.03[-15]
25259 (18)2Gqp 28259 (1P)%Fr,,  208[11 3.13(11] 10.017 3.12(10] 6.20[08] 637.06 5.83[08] 1.02[-15]
25259 (18) 2Gqjp 282p5g (P)%F5,  298[11] 3.12(11] 10917 2.34[10] 1.68{10] 637.07 L.58[10] 2.78[-14]
25%59  (18) 2Gesp  2s2p5g (YP) :Fp;  2.98[11] 3.a3[11] 10917 312010} 2.18[10] 637.07 2.05(i0] 3.60[-14]
252p3p (P) 2812 2s2pds  (*P) %Py 3.90(13] 3.90[13] 3.089 1.96[10] 1.54[09] 637.12 1.54{09] 5.93[-15]
25°8g  (18) %Gz 2s2p8g (*P)%Fy,  3.54[11) 3.78[11] 16.236 2.02[10] 1.77[10] 637.25 1.64{10] 1.69[-14]
25?89 (18) %Gy 2s2pBy (1P) *Fr;;  3.55(11) 3.78[11] 16.236 2.69[10] 2.29[10] 637.25 2.13(10] 2.20[-14]
2589 (1S) %Gy, 2s2p8g ('P) Fp  3.55[11) 3.78[11] 16236 2.69[10] 6.55(08] 637.25 6.09[08] 6.28[-16]
25%6g  (*S) %Gy, 2s2pbg  (1P) *Fy, 4.55011) 5.02[11] 13.579 2.10[10] 1.71(10] 637.29 1.54[10) 2.07(-14]
25%6g  {1S) 2Gg;y 2s2pbg ('P) °Fy,  4.55[11] 5.03[11] 13.579 2.80{10] 2.22(10] 637.29 1.99(10] 2.68[-14)
2s%6g  (*S) %Gy 2s2p6g (1P) *Fy 4.55[11] 5.03[11] 13.579 2.80[10] 6.33(08] 637.29 5.68[08] 7.65{-16)
2670 ('S} %Iy 2s2pTi  ('P) ®Hgpp  1.01[10] 1.03[10] 15200 3.02[10] 2.83{10] 637.38 2.16[10] 2.48[-14)
25778 (1S) %My, 2s2p7i (P}%Hyp, 101[10] 1.03[10] 15.200 3.63[10] 3.36[10] 637.38 2.56(10] 2.93[-14]
25270 (S) %I, 2s2p7i  (*P)2Hyu,, 1.01[10] 1.03[10] 15.200 3.63[10] 4.36[08] 637.38 3.33(08] 3.81[-16]
25°8i  (1S) %I, 2s2p8i  (YP)?Hg,  1.92(10) 1.94[10) 16.241 3.12(10] 299(10] 637.40 2.55(10] 2.63[-14]
258 (1S) 30 2s2p8i  ('P)2Hy;,  1.92[10] 1.94{10] 16.241 3.74[10] 3.54[10] 637.40 3.02[10] 3.11[-14)
2528 (1S) %Ly, 25208 ('P)2Hyy,  192[10] 1.94(10] 16.241 3.74[10] 4.59[08] 637.40 3.92[08] 4.04[-16]
25278 (1S) 2Ly 2s2p7i ('P) 2Kz, 151[12] 1.52{12] 15.199 4.06[10] 3.75(10] 637.42 3.72[10] 4.26[-14]
25278 (1S) a2 282971 ('P) K5, 151[12]  1.52[12] 15199 4.64[10] 4.33(10] 637.42 4.30[10] 4.93[-14]
26270 (1S) *Najp 252970 (P) ®Ky3,  151[12) 1.52[12] 15.199 4.06[10] 4.16[08] 637.42 4.14[08] 4.74[-16]
2581 ('S) %02 2s2p8i (1P) 2Ky, 2.21[12) 2.22[12] 16.240 3.78[10] 3.57(10] 637.43 3.55[10] 3.66[-14]
2s%8i  (1S) *Lap 2s2p8i  ('P) 2Kis;,  2.21[12] 2.22[12] 16.240 4.33(10] 4.12[10] 637.43 4.10{10] 4.23(-14]
25281 (1S) 2Nz 2s2p81  ('P) %Kiy, 221120 2.22[12] 16.240 3.7810) 3.96(08] 637.43 3.94[08] 4.07[-16]
2s2p3p (3P) %8,,, 2s2pds ('P) 2Py, 413(13) 4.13[13] 3.078 9.66[09] 7.45[08] 637.46 7.45[08] 2.87[-15|
25271 (18) 25,2 2s2p8s ('P):Py»,  1.21[13] 5.49[13] 15.886 1.38{10] 1.03[10] 637.55 2.26{09] 2.41{-15]
2527 (1S)%85,,, 2s2p8s ('P)*Py,  1.23(13] 5.35[13] 15.886 6.92[09] 5.09[09] 637.56 1.17{09] 1.26[-15|
2579 (1S} 2Gypy 2s2pTg ('P) 2Fp;,  1.9411] 5.77[11] 15180 2.67[10] 2.19[10] 637.62 7.35[09] 8.43[-15)
2s¥7g  (18)%Gq;y  2s2p7g (1P)%Fy, 19411 5.77[11] 15180 2.67[10] 6.25[08] 637.62 2.00{08] 2.40[-16]
25279 (18)%Gqe  282pTg (1P)%F5,  1.95[11] 5.78[11] 15.180 2.00[10] 1.69[10] 637.63 5.67(09] 6.50[-15)
25°8d  ('S) 2Dsje  2s2p8d  (*P)%Fy,,  1.58[13] 2.03(13] 16.168 3.23(10] 2.07(10] 637.73 1.61[10] 1.67[-14]
25°8d  (15) D3 2s2p8d  ('P)}2F5,  158[13] 2.04(13] 16168 2.43(10] 1.45(10] 637.73 1.12[10] 1.17(-14]
25%8d (') 2Ds;; 2s2p8d  ('P)%Fy;  1.58[13] 2.04[13] 16.168 2.43[10] 1.02{09] 637.73 7.93[08] 8.24[-16]
2s?1d  ('S)2Dgjp  292p7d (*P)3Fs;  290[13] 3.68[13] 15.093 2.63(10] 1.49[10] 637.82 1.17(10] 1.36[-14]
2s?7d  ('S)2Dsjp  232p7d  (*P) 2 Fy;  289(13] 3.66[13] 15.093 3.50{10] 2.12{10] 637.83 1.67(10] 1.94[-14]
2s°7d  (1S)2Dsja  252p7d  ('P)2Fs;z  290[13] 3.68[13] 15.093 2.63[10] 1.03{09] 637.83 8.11{08] 9.39{-16]
25269 (1S) ®Gq;2  2s2p5g ('P) ®Hgpp  4.19[13] 4.33(13) 10.889 3.78[10] 2.56[10] 638.01 2.48[10] 4.36[-14)
25259 (1S) %Goye  2s2p5g9 ('P) ®Hyyye 4.19[13] 4.34[13] 10.88% 4.54[10] 3.14[10} 638.01 3.04{10] 5.35{-14]
25%5g  (18) %Gy 2s2pbg ('P)*Hgp  4.19[13] 4.33{13] 10.889 3.78[10] 5.87[08] 638.01 5.67[08] 1.00[-13]
25%6g  (*S) %Gy 2s2p6g  (1P) ®Hgyr  3.63[13] 3.96{13] 13.543 3.26[10] 2.49[10] 638.48 2.29[10] 3.09[-14]
25%6g  ('S) %Gy 2s2p6g ('P)%Hyy;,  3.63(13] 3.96{13] 13.543 3.91{10] 3.06[10] 638.48 2.81[10] 3.79[-14]
2s%6g  ('S) 2Goyz  2s2p6g ('P)*Hgpy  3.63(13] 3.96[13] 13.543 3.26[10] 5.08[08) 638.48 5.21{08] 7.03[-16]

68



Low level Upper level A, TA, Eg EgA, gA, A Q4 Cgﬂ
Conf. LSJ Conf. L8J 57! 57! eV 5! st A s! cm?/s
2s%6d  (15) ZDajp  2s2p6d  (P) *Fy; 4.59[13] 5.30[13] 13401 3.8910] 1.42[10] 638.67 1.23[10] 1.69[-14]
25%6d  ('S) *Dgyn - 252p6d  (*P)*Fy  4.59(13] 5.29(13] 13401 5.16[10] 2.05{10] 638.68 1.78[10] 2.44[-14]
25%6d  (1S) *Dsp  252p6d  (PP)%F5,  459(13] 5.30[13] 13.401 3.89[10] 1.05[09] 638.68 9.10[08] 1.25[-15]
2s%6s  (18) %8, 2s2p6s (*P) 2Py,  2.69{13] 3.32[13] 12.658 9.48[09] 5.21[09] 638.77 4.22[09] 6.22[-15]
2s%6s  (15) %8y, 2s2p6s (*P) 3Py, 2.67[13] 3.30[13] 12.658 1.89[10] 1.04{10] 638.77 8.45[09] 1.25[-14]
2s2pdp (PP) 2Py  2s2p6d ('P)2Fs;,  4.59[13] 5.30[13] 13.401 3.89[10] 1.21{08] 638.91 1.05[08] 1.44[-16)
2s°5d  ('S) 2Dy 2s2p5d  ('P)2Fy;, 1.19[14] 1.40[14] 10.619 4.99[10] 1.46(10] 638.94 1.24[10] 2.25[-14]
2s%5d  (1S) 2Dsp2 2s2p5d  (*P) *Fyp 1.19[14]  1.40[14] 10619 4.99[10] 1.01[09] 638.95 8.62(08] 1.56[-15]
2s%5d  (1S) 2Dsyp  2s2p5d  (YP)%Fp,  1.19[14] 1.40(14] 10.619 6.61[10] 2.08{10] 638.96 1.77[10] 3.20[-14]
2s%4d © (1S} °Dyyp  2s2pdd  ('P) %Dy, 9.78[11) 9.78[11] 5434  1.05[11] 5.93(08] 639.74 5.83[08] 1.77[-15)
2s%4d  (15) D52 2s2p4d  ('P) %Dy 9.78[11] 9.78[11] 5.434  1.05[11] 1.41(10] 639.76 1.38[10] 4.20[-14]
2s%4d  (18) 2Dy, 2s2p4d  (*P) %Dy, 1.86[09] 1.86(09] 5.432  6.95[10] 8.72[09] 639.82 8.43[08] 2.56[-15]
25279 (18} %Gy 2s2pTg (*P) %Hgy,y  202[13] 387[13] 15100 3.03[10] 2.22(10] 639.95 1.16(10] 1.34[-14]
25779 (18) *Gyyp  2s2pTg ('P) iHyy, 202(13] 3.87(13] 15109 3.64[10] 2.73(10) 639.95 1.42(10] 1.64[-14]
2579 (18)2Gypy  2s2pTy ('P)%Hy,, 2.02(13] 3.87[13] 15109 3.03[10] 5.08[08] 639.95 2.65[08) 3.06[-16]
252p3p  (*P)%Dg;y 2p%3p  (1D) %Py, 298[13] 2.98[13] 1L.790 1.67[10] 2.37[08] 640.43 2.37[08] 1.04}-15]
25%4d (18} D5/ 2s2p4d  (PP) 2 Fpn 3.04[14] 3.04[14] 5411  8.42(10] 2.18[10] 640.55 2.18[10] 6.65(-14]
25%4d  (18) 2D3yy  2s2pdd  ('P)°Fs;; 3.01[14] 3.01[14] 5409 6.22[10] 1.55[10] 640.56 1.55[10] 4.73{-14]
25%4d  (18)2Ds;z  2s2pdd  ('P)2Fy;,  3.01[14] 3.01[14] 5409 6.22[10] 7.29[08] 640.59 7.29[08] 2.22}-15]
2s2p3p (®P)®Ds;n 2p°3p (‘D) 2Py, 3.04[13] 3.04[13] 1.803 3.31[10] 4.13[08] 641.10 4.13[08] 1.80[-15]
2s%4d  ('8) 2Dy 2s2p7s  (3P) %Py, 3.64(13] 3.64[13] 5.389 1.00010] 2.47[08] 641.25 2.47[08] 7.54[-16]
2s%4d  ('8)IDy;,  2s2p7s  (*P) Py, 3.50(13] 3.50[13] 5.352  5.29[09] 1.18(08] 64248 1.18[08] 3.63[-16]
2s2p3p  (PP)%P;;  2s2pbd  (PP) Py, 3.86[09] 3.86[09] 1.328 4.41[10] 2.47[09] 643.25 8.49[08] 3.89[-15)
2s2p3p  (3P) Py, 2s2p5d  (3P) D5, 213[10] 2.13{10)  1.299  6.23[10] 4.35[08] 643.65 2.93[08] 1.35[-15
2s2p3p  (PP)4Py;,  282p5d  (3P) Dy, 9.14[08] 9.14[08] 1274 2.11[10] 1.28[09] 644.09 1.02(08] 4.71[-16]
2s2p3p (PP)4Py;n  2s2pBd  (PP)*Dy,  1.25[09] '1.25(09] 1274  4.10[10] 1.52[09] 644.10 1.65[08] 7.60[-16]
2s2p3p (PP)*Ps;y  2s2psd  (3P) ?Dss  2.13[10)  2.13[10]  1.299  6.23[10) 2.74[08] 644.25 1.84[08] 8.48[-16)]
2s2p3p (*P) P52 2s2p5d  (3P) Dy, 8.99[09) 8.99[09] 1.294 8.35[10] 5.61(09] 644.40 2.60[09] 1.19{-14]
2s2p3p  (3P) Py,  2s2p5d  (PP) D5,  8.16[09] 8.16[09] 1.275 5.81[10] 3.15[09] 644.46 1.44{09] 6.63[-15]
2s2p3p (PP)}*Py;;  2s2p5d  (3P) 4Dy,  1.25[09] 1.25[09] 1274 4.10{10] 1.03]09] 644.48 1.12[08] 5.15[-16]
2:2p3p (3P} 2Dy 282p5d  (3P)2F5;,  6.7T1[12] 6.71[12] 1570  4.32{10] 2.71{09] 647.82 2.71[09] 1.21[-14]
2s2p3p (P) 2D;;; 2s2p5d (3P} 2Fp;,  B.87(12] 8.87[12] 1.594 6.69(10] 6.60[00] 648.12 6.59[09] 2.94{-14]
2s2p3p (*P)2Ds;y 2s2p5g  (PP)y4Fp,,  7.53[11] 7.53[11) 1592 1.42[10] 5.67[08) 648.19 5.66[08] 2.53[-15]
2s2p3p (PP)2Da;y 29%3p  ('D) 2Dy, 6.73(10] 6.73[10] 1558  1.70(10] 1.30(09] 64821 1.22[09] 5.47[-15]
2s2p3p (°P)2Da;n 2p%3p (‘D) %Dg;p  2.80[12] 2.80[12] 1.553  3.41[10] 2.39[09] 648.37 2.38[09] 1.07[-14}
2s2p3p (°P)%Dg;y  282p5d  (3P) %Fy;,  6.71(12] 6.71[12] 1570 4.32[10] 1.77(09] 648.94 1.77[09] 7.91[-15]
2s2p3p (*P)%Ds;y 2p°3p (D) 2Dsyp  6.73[10] 6.73[10] 1558 1.70[10] 1.34[08] 649.33 1.26(08] 5.63[-16)
2s2p3p (3P) 3Dy 2p%3p  ('D)2Dypp  280[12) 280[12] 1.553 3.41[10] 7.45[08] 649.49 7.44{08] 3.33[-15]
2s2p3p ('P)%D3pp  2s2p5s  (1P) 2Py,  393[13] 3.93(13] 9.337 1.05[10] 3.74[08] 651.57 3.74[08] 7.70[-16)
2s2p3p (*P)%Ds;p  2s2p5s  ('P) %Py,  3.89[13] 3.89(13] 9.337 2.09[10] 6.89[08] 651.65 6.89[08] 1.42[-15]
2245 ('$)28,» 20°3p ('D)*Py»  3.04[13] 3.04[13] 1.803 3.31[10] 4.83(09] 656.59 4.83[09] 2.11]-14]
25245 ('$)28y,,  2p°3p  ('D)2P,  298[13] 2.98[13] 1790 1.67(10] 2.38[09] 657.04 2.38[09] 1.04[-14]
252p3p (3P) Ds;2  2s2p5d  (3P) %Dgpp 2.13[10) 2.13[10]  1.299  6.23[10] 3.90[08] 658.28 2.62[08] 1.21[-15]
2s2p3p  (1P) %Py,  2s2p5s  (YP) 2Py,  3.89(13] 3.89[13] 9.337 2.09[10] 2.38[08] 658.38 2.38[08] 4.89[-16]
252p3p ('P) %P,  2s2p5s  (*P) %Py,  3.93[13] 3.93(13] 9.337 1.05[10] 5.03[08] 658.40 5.03[08] 1.03[-15)
252p3p ('P) 2Py,  282p5s  ('P) %P3, 3.89(13] 3.89013] 9.337 2.09[10] 1.23[09] 658.67 1.22[09] 2.52[-15]
252p3p ('P) 2Py, 2s2p5s  ('P) 2P, 3.93[13] 3.93(13] 9.337 1.05[10] 2.57[08] 658.69 2.57[08] 5.29[-16]
2s2pdp (*P)°Dy;2 2p°4p (‘D) %F5;  1.20(13] 3.46{13] 13.960 1.75[10) 3.57[08] 660.06 1.24[08] 1.61[-16]
2s2pdp (*P)*Dg;, 2p%4p (D) *Fp;p 119[13] 3.45(13] 13.963 2.34[10] 5.06[08] 660.96 1.75(08] 2.27[-16]
25?45 (18) %8,  2s2psd (3P) *Py;,  1.15[10] 1.15(10] 1.632  1.69[10) 2.57[08] 662.61 1.48[08] 6.59[-16]
2s%4s  (8) %Sy, 2s2p5d  (PP) %Py, 9.17[09] 9.17(09) 1615 3.33{10] 5.0008] 663.22 2.62[08] 1.17[-15]
2s2p3p  (PP) %Sy, 2p%3p (D) Py, 3.04[13] 3.04[13] 1.803 3.31{10] 2.07[08] 682.18 2.07[08] 9.04[-16]
2s2p3p  (PP) %Sy, 2p%3p (1D)2Py,  298[13] 298[13] 1.790 1.67{10] 1.03{08] 682.67 1.03[08] 4.51[-16]
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Low level Upper level A, YA, Es TeA, gA, A Qa4 e
Conf. LSJ Conf. LSJ g1 5! eV 57! 571 A st cm?/s
2:2p3p (1 P) 25,2 2s2pbs (1P)°Pa;  3.89(13] 3.89[13] 9337 2.00[10] 4.77[08] 683.99 4.77(08] 9.82(-16!
2s2p3p ('P) %Sy, 2s2pbs (*P)?Py,  3.93[13) 3.93[13] 9337 1.05(10] 2.31{08] 684.01 2.31[08} 4.76[-16}
2s2p3p (PP) 282 2s2p5d (*P) 2Py,  115[10] L15[10] 1.632 1.69[10] 7.42[08] 688.68 4.28(08] 1.90[-15)
252p3p  (3P) 281y, 2s2p5d (PP) 2Py, 9.17(09] 9.17(09] 1.615 3.33[10] 1.44[09] 689.34 7.57[08] 3.37[-15]
262p3p (PP)2Dsj;  2p%3p  (*D) 2Fy,  3.38[13] 3.38[13] 0413 4.30(10] 1.29[08] 690.75 1.29[08] 6.46[-16]
252p3p (PP)2Dsjy  252p5s  (PP) 2Py, 5.38[13] 5.58[13] 0218  9.20[09] 6.24[08] 698.33 6.24[08] 3.20[-15]
252p3p (PP) 2Dy  2s2p5s  (PP) 2Py,  5.56(13) 5.56[13] 0185 4.71{09] 3.25[08] 698.35 3.25(08] 1.67[-13]
26255 (15) 2812 20%3p  ('S) %Py, 6.59(12] 6.59(12] 6.988 1.58[10] 2.01[08] 71549 2.01[08] 5.24[-16]
2s%4s  (15) 282 2s2p5s (*P)%P;,  5.58[13] 5.58[13] 0.218 9.20[09] 1.28[08] 716.75 1.28[08] 6.56[-16]
25255 (18) %8y, 2s2p8d (3P) 2Py,  3.08[12] 3.08{12] 6.893 3.50[10] 1.54[08] 719.44 1.54[08] 4.04[-16]
2s2pap (PP) %Py, 2p%dp  (3P) 25y,  5.04[10] 21811 10.803 1.88[10] 5.32[08] 736.60 1.18{08] 2.09[-16]
2s2p4p (PP) %P3, 2p%p  (3P) 25y,  5.04[10] 2.18[11] 10.803 1.88[10] 1.12(09] 737.66 2.49[08] 4.42[-16]
25289 ('8) %G,z 2s2p6g  (1P) 2Hgy,  3.63(13) 3.96[13] 13.543 3.26[10] 1.42(08] 739.63 1:31{08] 1.76[-16]
2s*8g  (15) 2Ggy2 2s2p6g ('P)%Hyy;» 3.63(13] 3.96[13] 13.543 3.91[10] 1.75(08] 739.63 1.60[08] 2.16[-16]
2s2p3p ('P) 2Dy, 2p%3p  (1S)*Py  5.73[12] 5.73(12] 6.992  7.13[09] 2.78{09] T743.16 2.77(09] 7.21[-15]
2s2p3p  (1P) 2D3yy  2p%3p  (18) Py, 6.59[12] 6.59(12] 6.988 1.58[10] 6.14{08] 743.32 6.13(08] 1.60[-15]
2s2p3p  (*P)2D5yp 2p%3p (18) P 6.59[12] 6.59(12] 6988 1.58(10] 5.70{09] 743.45 5.70[09] 1.48[-14]
2s2p3p  (*P) 2D5;, 2s2p8d  (PP):Fp,  6.17[12] 6.17(12] 6920 4.74[10] 3.46[08] 746.49 3.46[08] 9.06[-16]
2s2p3p (1P) 2Dy, 2s2p8d  (PP) %Py, 417[12] 4.17(12)  6.899  1.94[10] 1.94[09] 747.30 1.93(09] 5.08[-15]
2s2p3p  (3P) %8y, 2s2pbs (PP) %Py, 5.58[13] 5.38(13] 0.218  9.29{09] 7.46[08] 747.36 7.46[08] 3.82(-15]
252p3p {'P) %Dy, 2s2p8d (PP)°Fy;»  5.46[12) 5.46[12] 6896 3.26[10] 1.99[08] 747.46 1.99(08] 5.22(-16]
2s2p3p ('P) %Dy, 2s2p8d  (°P) %P3, 3.08[12) 3.08(12] 6.893 3.50(10] 2.26(08] 747.58 2.26[08] 5.93(-16]
2s2p3p (1P)%Dsy, 2s2p8d  (PP) %P3y, 3.08[12] 3.08[12] 6.893 3.50[10] 2.61[09] 747.71 2.60{09] 6.82{-15]
2p%3s  (*D) %Da;p 2p%p (D) 2Fy,  1.20(13] 3.46[13] 13960 1.75[10] 3.54[09] 748.68 1.23[09] 1.59{-13]
2p%3s (‘D) %Dsjp 2p%p  (1D)%Fy,  LA9[13]  3.45[(13] 13.963 . 2.3410] 5.03[09] 748.71 1.74[09] 2.26[-15]
252p3p (PP) 28,2 2s2p5s  (PP) 2Py,  5.56[13] 5.56[13] C0.185 4.71[09] 3.82[08] 748.87 3.82[08] 1.96{-15]
2s2p3p  ('P) 2Py 2p%3p  {18) %P,  5.73(12] 5.73[12] 6992 7.13[09] 9.07[08] 75206 9.06[08] 2.36[-15]
2s2p3p  (*P) 2Pz 20%3p  (18) %P3, 6.59(12] 6.59[12] 6988 1.58[10] 4.89[08] 752.23 4.89[08] 1.27[-15]
2s2p3p (*P) 2Py, 20%3p  (18) 2Py, 573012} 5.73[12] 6992 7.13[09] 4.16[08] 75243 4.16(08] 1.08[-15]
2s2p3p  ('P) %P5z 2p%3p (1S) 2Py, 6.59[12] 6.59[12] 6.988 1.58(10] 2.63[09] 752.60 2.63[08] 6.83[-15]
2s2p3p ('P) 2Py, 2s2p8d (P} 2Py,  417(12] 41712] 6.899 1.94[10] 4.47(08] 756.30 4.46[08] 1.17[-15]
2s2p3p ('P) 2Py 2s2p8d  (3P) %Py, 3.08[12] 3.08[12] 6.893 3.50[10] 2.03(08] 756.59 2.03[08] 5.32[-16]
2s2p3p (*P) 2Py, 2s2p8d  (PP) 2Py, 417(12] 417(12]  6.899  1.94[10] 2.01[08] 756.68 2.00j08] 5.26[-16]
2s2p3p (*P) 2Py 2s2p8d  (3P) 1Py,  3.08(12] 3.08[12] 6.893 3.50[10] 7.59(08] 756.97 7.57[08] 1.99[-15]
25265 ('S) 2812 2e2pdd (1P) 2P,  820(13] 8.20[13] 5692 6.86[10] 3.23(08] 773.34 3.23[08] 9.58[-18]
25?55 ('8) %8, 2s2pad ('P) 3Py,  8.34(13] 8.34[13] 5.691 3.45[10] 1.65(08] 773.30 1.65(08] 4.89[-16]
2s2p3p ('P) 81 2s2p8d (3P) 2Py, 417[12] 417[12] 6.899 1.94[10] 2.17[08] 790.30 2.17[08] 5.69[-16]
2s2p3p ('P) %S, 2s2p8d (3P) 2Py,  3.08[12] 3.08(12) 6.893 3.50{10] 3.84[08] 790.61 3.83[08] 1.01[-15]
2s2p3p ('P)%Dss;  252p7d  (3P) 2Fy;y  261[13] 261{13] 5.885 5.93[10] 4.94[08] 796.11 4.94[08] 1.43[-15]
2s2p3p (P) 2D 2s2p7d  (*P)*Fy;,  1.83[13] 1.83[13] 5.861 3.30[10] 2.64{08] 797.20 2.64[08] 7.69[-16]
2s2p3p ('P)%Dspp  2s2p7d  (3P) D5 3.28[12] 3.28{12] 5.812 3.52[10] 1.36[08] 799.84 1.36(08] 3.97[-16]
2s2pdp (P) %Dy 2s2pbd  ('P) ?Fy;,  1.19[14] 1.40[14) 10.619 4.99{10] 1.29[08] 802.85 1.09{08] 1.98[-16]
2s2pdp  (3P)%Dg;n  2s2pbd  (*P) 2Fy;,  1.19(14] 1.40[14] 10.619 6.61{10] 1.82[08] 804.35 1.55[08] 2.81[-16]
252p3p  (1P)%D3; 2s2p4d (1P) %Py, 8.34(13] 8.34[13] 5691 3.45(10] 2.82[08] 806.01 2.82[08] 8.34[-18]
2s2p3p  (1P)%Dgp 2s2pdd (1P) %Py,  820013] 820[13] 5.692 6.86(10] 4.83[08] 806.11 4.82[08] 1.43(-1]
2s2p3p  (1P) %Py,  2s2p7d  (PP) %Dy, 328(12] 3.28[12] 5.812 3.52{10] 6.06(08] 81045 6.05(08] 1.77{-15)
2s2p3p (1P) 2Py,  282p7d  (PP) 2Dy,  5.20[09] 5.20(09] 5.802 2.20[10] 3.77(08] 810.53 1.80[08] 5.26[-16]
252p3p (*P) 2Py, 2s2pad  ('P) 2Py, 820[13] 820[13] 5.692 6.86[i0] 4.74[08] 816.44 4.74[08] 1.40[-15]
252p3p ('P)2Py;  2s2pdd (1P) 2P, 8.34[13] 8.34[13] 5691 3.45010] 1.01[09] 81649 1.01(09] 2.99(-15]
252p3p (1P) %Py, 2s2p4d ('P}) Py,  8.20[13] 8.20[13] 5.692 6.86[10] 2.50[09] 816.88 2.50(09] 7.40[-15]
252p3p ('P) 2Py,  2s2pdd (1P} %P, 834[13] 8.34{13] 5.691 3.45[10] 4.85[08] 816.93 4.85{08] 1.44[-15]
2s2p3p (*P) %Dy 2s2pad  ('P)?Ds;y  9.78[11} 9.78[11] 5434 1.05[11) 2.49[08] 819.67 2.45[08] 7.44[-16]
252p3p (*P) D3y 2s2pad {'P) %Dy 186(09] 1.86(09] 5432 6.95[10] 1.42[09] 1.37{08] 4.18[-16]
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Low level Upper level A, YA, Es LA, gA, A Qu cg
Conf. LSJ Conf. LsJ 57! 5! eV g1 5! A s! em® /s
2:2p3p (P)*Ds;n 2s2p4d  (TP)*Dsp, 9.78[11 9.78[11] 5434  1.05[11] 2.04[09] 819.83 2.00[09] 6.09[-15]
2s2p3p ('P)2Dy;n  2s2pdd  ('P)%Fs;»  3.01[14] 3.01[14] 5409 6.22(10] 7.00[09] 821.02 7.00[09] 2.13[-14]
2s2p3p (*P)%Ds;» 2s2pdd ('P) %Fy;»  3.04[14] 3.04[14] 5411 8.42{10] 1.02[10] 821.11 1.02[10] 3.11[-14]
252p3p (1P)%Dgyy 2s2p4d ('P) %Fy;»  3.01{14) 3.01[14] 5409 6.22[10] 6.19[08] 821.18 6.19(08] 1.89[-15]
2s2p3p (1P) %Py, 2s2pdd ('P) 2Dy, 1.86[09] 1.86(09] 5432 6.95[10] 3.11(09) 830.65 3.00(08] 9.13[-16]
2s2p3p (‘P) 2Py, 2s2pad (1P)ZDg;,  9.78[11] 9.78(11] 5434  1.05[11] 563[09] 83097 5.54[09] 1.68[-14]
2s2p3p ('P) 2812 2s2pdd ('P) Py,  820{13] 8.20[13] 5692 6.86[10] 2.69(09] 856.19 2.69[09] 7.97[-15]
2s2p3p ('P) 2S5, 2s2pdd ('P) %Py,  8.34[13] 8.34[13] 5691 3.45[10] 1.33[09] 856.25 1.33(09] 3.94[-15]
2p’3s  (*P)?Py» 2p%4p  (*P) %Sy, 5.04[10] 2.18[11] 10.803 1.88[10] 1.70[09] 859.64 3.76[08] 6.68[-16]
2p’3s  (PP) %Py 2p%4p  (*P) 2S5y,  5.04[10] 2.18[11] 10.803 1.88[10] 3.41[09] 861.24 7.55[08] 1.34[-15]
2s2p3p ('P) %S\, 2s2p7s (*P)2P3»  3.64[13] 3.64[13] 5389 1.0910] 1.40[08] 874.46 1.40[08] 4.27[-16]
25’89 ('S)%Gy;n  2s2pdg ('P)*Hgpn  4.19[13] 4.33[13] 10.889 3.78[10] 2.22[08] 878.79  2.15[08] 3.79[-16]
2589 ('S) %Gy 2s2p5g ('P)2H,;;» 4.19(13] 4.34[13] 10.889 4.54[10] 2.73[08] 878.79 2.64(08] 4.65[-16]
2s2p3p ('P)2Ds;»  2s2p6s  (P) 2Py, 2.19{13] 2.19[13] 3570 1.33[10] 1.48[08] 935.10 1.48[08] 5.42[-16]
22pdp (PP) %Py, 20%3p  ('S) Py 6.59{12] 6.59(12] 6.988 1.58[10] 1.40[08] 954.26 1.40(08] 3.65]-16]
2s2p3p ('P)%Ds;» 2s2pds (*P)3Py»  3.90(13] 3.90(13) 3.080 1.86[10] 2.87[08] 970.10 2.87[08] 1.10[-15]
2s2p3p (*P)%Ds;n  2s2pds (*P) %Py,  3.90(13] 3.90[13] 3.080 1.96[10] 2.40[09] 970.32 2.40[09] 9.22[-15]
2s2p3p  ('P)%Dyjy 2s2p4s ('P)2Py,  413(13] 4.13[13] 3.078 0.66(09] 1.32(09] 970.88 1.32{08] 5.09[-15]
2s2p3p  (P) %Py,  2s2p4s  ('P) %Py, 3.90[13] 3.90[13] 3.089 1.96[10] 4.40[08] 985.97 4.40{08) 1.69[-15)
252p3p (*P) %Py 2s2pds  ('P): Py, 413[13) 4.13[13] 3.078 9.66[09] 1.82{08] 986.13 1.82(08] 7.02[-16}
2s2p3p ('P) %Py,  2s2p4s  ('P) 2Py, 4.13[13] 4.13[13] 3.078 9.66[09] 1.03[08] 986.78 1.03(08] 3.95[-16]
292p3p (*P) 25,2 2s2p6s (3P) %Py,  2.19(13] 2.19[13] 3.570 1.33(10] 1.35{08] 1003.18 1.35[08] 4.95[-16]
2s2pdp  (*P)*Dq;2 2s2p8d (3P) %D, 1.25[10) 1.25[10] 6.837 1.79(10] 1.56{08] 1016.84 1.32[08] 3.48[-16|
2s2pdp (3P) %Dy 2s2p8d  (3P) *Fy,,  5.83[10] 5.83(10] 6.781  4.12(09] 1.90{08] 1018.20 1.87[08] 4.98[-16]
2s2pdp (*P)'Dgy, 2s2p8d (*P)'Fy,,  8.83(10] 8.83(10] 6.795 5.49[09] 2.79(08] 1018.39 2.77[08] 7.35[-16]
25%5s  (18) %812 2p%3p  (*D) %Py, 3.04[13] 3.04[13] 1803 3.31[10] 3.55(08] 1020.95 3.54[08] 1.55[-15|
25%6s  (15) %8y, 2p%3p  ('D)?Py,  298[13] 2.98[13] 1790 1.67[10] L1.77(08] 1022.05 1.77[08] 7.73[-16]
2s2pdp (3P) %Sz, 252p8d  (3P)*P;,  8.35[09] 8.35[09] 6.805 1.08[10] 1.32(08] 1035.68 1.08[08] 2.87[-16]
2s2pdp (PP) *Ps;»  2s2p8d  (3P) *Dy»  8.58[10] 8.58[10] 6.843 1.38[10] 2.78{08) 1057.22 2.70[08] 7.14[-16]

- 2s2pdp  (PP)4Ps;n  2s2p8d  (*P) %Dy, 1.25[10] 1.25[10] 6.837 1.79[10] 5.80[08] 1057.77 4.92[08] 1.30}-13]
252pdp (*P)*Py,  2s2p8d  (PP)*Dy;,  153(10) 1.53[10] 6810 5.43[09] 1.61[08] 1057.80 1.37[08] 3.63[-1]
2s2pdp  (3P) 2Dy, 252p8d  (3P) %F;,,  5.46[12] 5.46[12] 6.896 3.26[10] 5.65[08] 1057.95 5.64[08] 1.48(-15]
2s2pdp  (P) Py, 2s2p8d  (*P)“Dy;y  5.78[09] 5.78(09] 6.808 9.38{09] 2.06[08] 1057.97 1.47[08] 3.88(-16]
2s2pdp (PP)2Ds;n  2s2p8d  (PP)2Fy,  6.17[12] 6.17(12]  6.920 4.74[10] 1.02[09] 1058.34 1.02{09] 2.66[-15]
2s2pdp (*P) %P3, 2s2p8d (PP)“Ps;,  8.35(09] 835009 6.805 1.08{10] 2.53[08] 1059.37 2.08[08] 5.51[-16]
2s2pdp  (3P) 2Py 2s2pdd  ('P) %P3, 8.20(13) 8.20[13] 5692 6.86(10] 1.26[08] 1060.02 1.26[08] 3.73[-16]
2s2pdp (PP)%Ds;n  2s2p8d  (3P) %Fy;n  5.46[12] 5.46[12] 6.896 . 3.26(10] 1.29[08] 1060.54 -1.29(08] 3.39[-16]
2s2pdp  (PP) Py 2s2p8d  (PP)1F;,  8.83(10) 883(10] 6.795 5.49(09] 1.18(08] 1061.61 1.17[08] 3.10[-16)
2s2pdp  (3P)%Daje  252p8d  (PP) %Dy, 6.77(11) 6.77(11]  6.848  1.51{10] 1.37(08] 1062.28 1.36[08] 3.59[-16)
2s2pdp  (PP) %Dy 2s2p8d  (*P) 2Dy 1.29[11] 12911 6.836 1.08[10] 1.06[08] 1063.41 1.04[08] 2.75[-16)
2s2p3p  ('P)%Dg;n 2p"3p (D) 2Py, 3.04[13] 3.04[13] 1.803 3.31[10] 1.38(08] 1078.57 1.37(08] 6.01/-16]
2s2p3p ('P)?Dss 2p°3p (‘D) 2P3  3.04[13) 3.04[13] 1.803 3.31[10] 1.54[09] 1078.84 1.53(09] 6.71[-15]
2s2p3p ('P)2Dyn 2p°3p  ('D)?Py»  2.98[13) 2.98[13] 1.790 1.67[10} 8.06[08) 1079.80 8.05[08] 3.52(-15]
2s2pdp  (PP) %Py,  2s2pdd (1P} 2Dy 9.78[11) 9.78(11) 5434 1.05(11) 2.40[08] 1083.88 2.36[08] 7.17[-16}
2s2pdp (PP} %Py 282pTs  (3P)2P3;  3.64[13] 3.64[13] 5389 1.09[10] 1.21[08] 1088.16 1.2108] 3.69[-16]
292pdp  (°P)%Dgyy  242p8s  (3P) 2Py 244[13) 244[13] 6.592 5.56[09] 3.01[08] 1088.85 3.01{08] 8.15[-16]
202pdp (PP)%Dgp  2s2p8s  (PP)2Py;  2.34[13) 2.34[13] 6.553 2.82[09] 1.69[08] 1089.80 1.6808] 4.58[-16]
2:2p3p (*PY2Py, 2p%3p (YD) %P3 3.04[13) 3.04[13] 1.803 3.31[10] 1.78[08] 1007.43 1.78/08] 7.79[-16)
2s2p3p (‘P) %P3 2p™3p (D) *Py» 3.04[13] 3.04[13] 1.803 3.31[10] 1.05[09] 1008.22 1.05[09] 4.60[-15]
2s2p3p (‘P}2Pi;» 2p%3p  ('D) 2Py, 2.98[13] 2.98[13]  1.790 1.67(10] 4.03[08] 1008.69 4.03{08] 1.76[-15]
2s2p3p  ('P) %Py 2p3p  (1D) %Py, 298[13] 2.98(13] 1.790 1.67(10] 2.18[08] 1099.49 2.18{08] 9.55[-16]
2s2p3p  ('P)%Dajp 2s2p5d (°P) *Fy,  6.7112) 6.71[12] 1570 4.32(10] 1.26{08] 1100.96 1.26(08] 5.63[-16]
2s2p3p ('P)%Dgn  2s2p5d  (3P) %Fp;,  6.7112) 6.71[12) 1570 4.32{10] 4.34{08] 1101.24 4.34[08] 1.94[-15]



Low level Upper level A, A, Es TeA, gh, A Qu C#
Conf. LSJ Conf. L8J s~! st eV g~! 57! s7! cm? /s
2s2p3p (FP)Ds;e 2p%3p  (1D)°Dyy  6.73[10] 6.73[10] 1.558 1.70[10] 1.12[09] 1102.08 1.06[09] 4.73[-15]
2s2p3p ('P) D5 29%3p (*D) 3 D5, 2.80[12] 2.80(12] 1.553 3.41[10] 1.26[09] 1102.83 1.26{09] 5.64[-19]
2s2pdp (3P)%Dy;y  282p7d  (3P) Dy, 5.65(10) 5.65[10] 5758 2.83(10] 2.92[08] 111558 2.75[08] 8.08[-16]
2s2pdp (BP) Dy, 2s2pTd  (3P)'Fy,  3.42(08) 3.42[08] 5.686 2.57(09] 2.98[08] 1117.84 1.04{08] 3.07[-16]
2s2pdp (3P) %Dy, 2s2pTd  (PP)'Fy,  204(11] 2.04[11] 5693 5.05[09] 4.81[08] 1118.03 4.7908] 1.42[-15]
2s2pdp (3P) D52 2s2p7d  (PP)“Fr 2.99(11] 29911 5707 7.06[09] 7.04[08] 1118.27 7.02/08] 2.08[-15]
2s2p3p  ('P) 2Py, 2s2p5d  (3P)%Fy,  6.71[12] 6.71[12] 1570 4.32[10] 2.11(08] 1121.44 2.11{08] 9.43[-16]
2s2p3p (\P) 2Py, 29%3p (YD) %D3  6.73[10] 6.73[16] 1.558 1.70[10] 5.01{08] 1121.77 4.71[08] 2.11[-15]
2s2p3p (1P) 2Py, 2p%3p (D) *Dspy  2.80[12] 2.80[12) 1.553 3.41[10] 5.90[08] 1123.09 5.89[08] 2.64[-15)
2s2p4p  (®P) %Sy, 2s2p8d (PP):Py;»  41712] 427[12] 6.899 1.94[10] 3.09[08] 1127.03 3.08[08] 8.10[-16]
2s2pdp (PP} %8y, 2s2p8d (PP) %Py, 3.08[12] 3.08[12] 6.893 3.50[10] 5.87[08] 1127.67 5.85[08] 1.54[-15]
2s2pdp (PP} %Sy, 2s2p7d  (3P)*Psp, 1.0510] 1.05[10] 5.769 1.78(10] 1.74[08] 113378 1.35[08] 3.97{-16]
2s2pdp  (*P) %Sy  2s2p7d  (3P) 4Ps;,  1.05[10] 1.05[10] 5.731 1.78(10] 2.24[08] 1137.74 1.74[08] 5.14[-16]
2s2p3p  ('P) %Py, 2s2pdd (PP} ?Dsj;p  2.13(10] 2.13[10] 1.299 6.23[10] 3.64[08] 1149.62 2.45[08] 1.12}-15]
2s2pdp  (3P) 2Dayy 2s2p7g (PP)4Fy,  5.73(12] 5.73[12] 5.862 1.16[10] 1.58[08] 1160.29 1.58(08] 4.61[-16]
2s2pdp (PP) 2Dy 2s2p7d  (*P)?Fy,  1.83[13] 1.83[13] 5.861 3.30{10] 4.30[08] 1160.44 4.30[08] 1.25[-15]
2s2pdp (3P) 2D 2s2p7d  (PP)%Fy;»  2.61{13] 261[13] 5.885 5.93[10] 1.07(09] 1160.91 1.06[09] 3.09[-15]
2s2pdp (3P) *Ps;o. 2s2p7d  (*P)*P;;»  1.05[10] 1.05[10] 5.769 1.78[10] 4.13(08] 1163.87 3.22[08] 9.46[-16]
2s2pdp (3P)%Ds;e  2s2p7s  (PP) %Py  4.50[11] 4.50[11] 5.267 3.38[09] 1.75[08] 1164.49 1.74[08] 5.38[-16]
2s2pdp (3P)*Psy  2s2p7d  (3P)*Dy;;z  5.65[10] 5.65(10)- 5.758 2.83[10] 7.78[08] 1165.04 7.32[08] 2.15[-15]
2s2pdp (PP)2Day  2s2p7d  (PP)%Dgp;  3.28[12] 3.28[12] 5.812 3.52[10] 1.30[08] 1165.73 1.30[08] 3.80[-16]
2s2pdp (PP) %Py 2s2p7d  (3P)*P;;;  1.05[10] 1.0510] 5731 1.78[10] 3.87[08] 1166.39 3.01[08] 8.89[-16]
2s2pdf (PP) “Fgy; 242p8¢g (°P) %Gy 1.88[08] 1.88[08] 6.904 3.27(09] 4.04[08] 1166.97 1.65[08] 4.33[-16]
2p%3s  (PP) Py 2p%p  (18)% Py, 5.73(12] 5.73[12] 6.992 7.13(09] 1.90[08] 1168.42 1.90[08] 4.94[-16]
2s2pdf (3P)%F3, 282p8¢ (P) %G5y 1.42[09) 1.42[08] 6.864 1.61[09] 4.04[08] 1170.00 3.39(08] 8.94[-16|
2s2pdf (3P)4F5;; 2s2p8¢ (3P) %G 1.95008) 1.95(08] 6.864 2.12(09] 4.39[08] 1170.16 1.86[08] 4.90[-16]
2s2p3p (*P)%5y2 2p%p  (*D) 2Py, 30413 3.04[13] 1.803 3.31{10] 1.77(09] 117048 1.77(09] 7.72[-15|
2s2p4f (3P) ¥y  252p8g (3P)%Giyye 1.88[08] 1.88[08] 6.867 3.27(09) 6.68[08] 1171.08 2.73{08] 7.19[-16]
2s2pdf (3P) 2Py 2s2p8g  (3P) %Gy, 1.12(08] 1.12[08] 6.867 2.72(09] 5.28[08] 1171.43 1.54{08] 4.06[-16]
2p%3s  (3P)?Py,  2p%3p  (1S) Py, 6.59(12] 6.59(12] 6.988 1.58[10) 4.90[08] 1171.77 4.90[08] 1.27[-15]
2s2p3p (1P) 282, 2p%3p  (1D) %Py, 298[13) 298(13] 1.790 1.67[10] 8.99[08] 1171.93 8.98[08] 3.93[-15]
2s2pdf {(3P)%F5;;  2s2p8g (3P)*Hy;;,,  1.67[09] 1.67(09] 6.849 ~2.20[09) 3.02(08] 1172.44 2.60[08] 6.85[-16]
2p%3s  (3P) %Py, 2s2p8d (P) 3Dy,  129]11] 129011 6.836 1.08[10] 3.19[08] 1185.86 3.13[08} 8.26[-16}
2p%3s  (3P) %Py,  2s2p8d (P)%Dg,,  6.77(11] 6.77(11) 6.848 1.51[10] 3.93[08] 1187.49 3.92[08) 1.03[-15]
2s2pdf (°P)%Ds; 252p8g (3P) 4F7,,  9.38[08] 9.38(08] 6.906 2.21[09) 2.23(08] 1193.66 1.73(08] 4.53[-16]
2s2p4f (3P) D3y 252p8g  (PP) ZFy;,  3.85[10] 3.85(:00 6.909 1.90[09] 1.08[08] 119448 1.07(08} 2.80[-16}
252pAf (PP)*Ds;y 2s2p8g (*P)*Fg;p  1.48[10] 1.48[10] 6.906 1.73(09] 2.38[08] 1194.87 2.33[08] 6.12[-16)
2s2pdf (PP)%Gqje 292p8g (3P)*Gyy, 1.88[08] 1.88{08) 6.904 3.27[09] 5.99(08] 1196.92 2.44[08] 6.41[-16)
2s2pdf (3P)%Ds;; 292p8g (3P} *F7;,  9.38[08] 9.38{08] 6.906 2.21[09] 2.70{08! 1197.39 2.08{08] 5.46[-16]
2s2pdf (3P)*Ds;2 2s2pBg (3P} “H7;; 1.67[09] 1.67[09] 6.872 2.20[09] 2.75{08] 1197.61 2.36{08] 6.21[-16]
2s2p4f (3P)*Gs;n 2s2pBg (*P)“°H;;; 167[09] 1.67[09] 6.872 2.20[09] 2.93(08] 1198.00 2.51[08] 6.62[-16]
2s2pdf (3P)2Da;n 2s2p8g (PP)2F;;;  3.85(10] 3.85[10] 6.909 1.90[09] 3.49{08} 1199.11 3.46[08] 9.08[-16]
2s2p4f (3P)%Da;n 2s2pBg (PP)*Fs;;  1.48{(10] 1.48[10] 6.906 1.73(09] 1.11[08] 1199.51 1.09[08] 2.85[-16]
2s2pdf (3P) %Gqzy  2s2p8g  (3P)%Ggy,  1.1208] 1.12[08] 6.904 2.72[09] 3.78(08] 1199.97 1.11(08] 2.90}-16]
2s2p4f  (P) "Gyp 252p8g  (PP)'Hpjp  1.67(09] 1.67[00] 6.849 2.2009] 2.66[08] 1200.64 2.28[08] 6.02{-16]
2s2pdf  (3P) Gosa 252p8¢g (PP) %Gy 1.88[08] 1.88[08] 6.867 3.27(09] 4.36(08] 1201.24 1.78[08] 4.69[-16)
2s2pdf  (3P)2D;,, 2s2p8g (3P)“*Hy, 16709 1.67(09] 6.872 2.20{09] 1.37(08] 1201.36 1.18[08] 3.10}-16]
2s2pdp  (3P) Dy, 2s2pad  (P)%F;,  3.01[14] 3.01[14] 5409 6.22{10] 1.05(08] 1211.61 1.05[08] 3.19-16]
2s2pdp  (3P)%Ds;p  2s2pdd  (PP) Dy 9.78[11] 9.78[11] 5.434 1.05{11) 1.31[08] 1212.04 1.29[08] 3.91[-16]
2s2pdp  (PP)2Ds;; 2s2pAd  ('P)%Fh;;  3.04[14] 3.04[14] 5411 8.42(10) 1.69[08] 1214.86 1.68[08] 5.13[-16]
2s2pdp (3P} 2D, 2s2p7s  (3P) %Py, 3.64[13] 3.64[13] 5.389 1.09(10] 4.07(08] 1217.41 4.07[08] 1.24[-15]
2s2pdp (PP) 4Py, 2s2p7s (3P) 4Py 4.50[11] 4.50[11] 5.267 3.38[08] 1.04[08] 121815 1.04[08] 3.21[-16|
2s2pdp  (3P)%Dy;y  2s2p7s  (*P) 2Py, 3.50(13] 3.50(13] 5.352 5.20(09) 2.27[08] 121850 2.27(08] 6.95[-16)
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73

Low level Upper level A, TA, Eg TEA, gA, A Qa4 cF
Conf. Conf. LSJ g1 57! eV 5! 5! A 51 emd /s
252pdp 2s2p7s  (CP)*Py,  450[11] 4.50[11] 5.267 3.38[09] 1.05[08] 1221.34 1.05(08] 3.25[-16]
252p3p 2p%3p (‘D) %Fy,  3.38(13] 3.38[13] 0.413 4.30[10j 4.67[09] 1227.32 4.67[09] 2.35[-14]
252p3p 20%3p  (*D)%Fy,  3.3813] 3.38[13] 0405 3.24[10) 3.26[09] 1227.80 3.26[09] 1.64[-14]
252p3p 2p%3p  (1D)%Fy,  3.38[13] 3.38[13] 0405 3.24[10] 2.42(08] 122824 2.42[08] 1.22[-15]
252pdp 252p7d  (*P)®Py»  5.68[(10] 5.68[10] 5.891 9.46[09] 1.97[08] 1240.70 1.81[08] 5.27[-16]
252pdp 2s2p7d  (3P) 2Py,  4.83[10] 4.83[10] 5877 1.90(10] 3.72[08] 124248 3.39[08] 9.85[-16]
252pdp 2s2p4d  ('P) 2Py,  8.20[13] 8.20[13] 5.692 6.86[10] 1.82[08] 1265.98 1.82[08] 5.40[-16]
252p3p 2s2p5s  (3P) *Py;,  5.58[13] 5.58[13] 0.218 9.29[09] 1.90(08] 1277.61 1.90[08] 9.73[-16]
252pd f 2s2pTg (3P) *Fp;,  4.32009] 4.32(09} 5.862 3.34{09] 1.58[08] 1292.88 1.44[08] 4.19[-16]
2s2pd f 2s2p7g  (PP) %Gy 4.23[09) 4.23[09] 5.857 3.33[09] 3.27(08] 1293.77 2.98[08] 8.68[-16]
252pdp 2s2p6s  (3P) 2Py,  219[13] 2.1913} 3.570 1.33{10] 3.73(08] 1294.92 3.72{08] 1.36/-15]
2s2pA f 2s2p7g  (P) %Gy, 4.23[09] 4.23[09] 5.857 3.33{09] 1.39(08] 1294.96 1.27[08] 3.70[-16]
2s2pdp 2s2p6s  (3P) 2Py,  2.02(13] 2.02(13) 3.536 6.77(09] 1.54{08] 1296.19 1.54[08] 5.67(-16]
2s2pdf- 252p7g  (3P) *Gs;2  9.73(09] 9.73[09) 5.817 2.53[09] 8.24{08] 1298.30 7.89(08] 2.31[-15]
2s2p4 f 252p7g  (°P) %Gq;,  3.49(08] 3.49(08] 5.817 3.31[09] 8.92(08] 129849 4.08(08] 1.19[-15]
252p4 f 252pTg (3P} %G/, 3.49(08] 3.49(08) 5817 3.31[09] 2.89(08] 1299.22 1.32(08] 3.87[-16]
2s2pd f 2s2pTg (PP} %Gy 2.55(08] 2.55(08] 5.821 5.00[09] 145(09] 1299.50 5.49(08] 1.61[-15]
2s2pAf 2s2pTg  (®P} %Gy, 1.59{08] 1.59(08) 5.821 4.16{09] 1.15(09] 1299.93 3.17(08] 9.26[-16]
2s2pd f 252pTg  (*P} %Gy,  4.23[09] 4.23[09] 5.803 3.33(09] 1.88[08] 1300.35 1.71[08] 5.00[-16]
252p4 f 2s2p7g (*P} %G 4.23[09] 4.23(09] 5.803 3.33(09] 6.40[08] 1301.08 5.83[08] 1.71[-15]
2p*3s 2s2p8d (PP} %Fp,,  6.17(12] 6.17(12] 6.920 4.74{10] 5.61[08] 1302.81 5.61[08] 1.47[-15]
20%3s 2s2p8d (PP} %Fy;,  5.46(12) 5.46(12) 6.896 3.26{10] 3.16[08] 1305.67 3.16[08] 8.29[-16]
2s2pdp 2s2p7s  (*P} %Py, 3.64[13] 3.6413] 5389 1.09(10] 1.04[08] 1306.32 1.04[08] 3.17[-16]
2p®3s 2s2p7d (PP} 2Py,  4.83[10) 4.83(10] 5.877 1.90{10] 1.36(08] 1309.26 1.24[08] 3.61[-16]
2s2pdp ) 4D 2s2p6d (3P} *Dq;p  2.01[09] 2.01[09] 4.087  4.72(10) 4.14[08] 1313.05 1.05[08] 3.66[-16]
2p23s  (3P) 2 2s2p7d  (*P) 2Dy,  5.20{09] 5.20[09] 5.802 2.29(10] 4.21[08] 1315.90 2.00(08} 5.86[-16]
2p%3s  (3P)? 2s2p7d (PP} 2Ds;»  3.28[12] 3.28[12) 5.812 3.52[10] 6.38[08] 131827 6.36{08] 1.86{-15]
2s2pdp )4 2s2pbd  (PP)*Fg,  2.95[09] 2.95(09] 4.004 6.26(09] 8.22[08] 1318.96 6.08{08] 2.13[-15]
2s2pdp  (3P) 282p6d  (PP)*Fy;,  4.96(09) 4.96(09] 4.018 8.77(09] 1.22[09] 1319.25 1.00{09] 3.51[-15]
2s2pdp (*P) 292p6d  (PP)*Fs;,  2.95(09] 2.95[09] 4.004 6.26[09] 1.61[08] 1321.27 1.19(08] 4.17[-16)
2s2p4f (*P) 4 2s2pTg  (*P) *Fr;;  4.32{09] 4.32[09] 5.862 3.34[09] 1.32{08] 1325.47 1.20(08] 3.51[-16]
2s2pdf (CP)4 2s2pTg (P)*F;;»  5.73[12] 5.73[12) 5.862 1.16[10] 1.08(08] 1327.04 1.08(08] 3.14[-16]
2s2p4f (PP) 4 2s2p7g  (PP)*Fr;»  4.32009] 4.32[09] 5.862 3.34[09] 4.26/08] 1327.09 3.89[08] 1.13[-19]
2s9p4f (3P) 4 2s2p7g - (*P) *Gq;2  4.23[09] 4.23[09] 5.857 3.33[09] 1.36[08] 1327.72 1.24[08] 3.61(-16]

© 2s2pdf )4 2s2p7g (*P)%Fs;;,  1.28[12] 1.28[12] 5.867 4.35[09] 1.76[08] 1327.89 1.76[08] 5.13[-16]
252p4 f ) 2s2p7g  (3P) %Gy 4.23[09] 4.23[09] 5.857  3.33[09] 2.87[08] 1328.20 2.61[08] 7.61{-16]
2s2p4 f 2s2p7g (3P) *Fy;,  5.73[12) 5.73[12] 5.862 1.16{10] 4.04[08] 1328.54 4.04[08] 1.18{-15]
2p?3s 2s2p4d  ('P) %Py,  8.34[13] 8.34[13] 5691 3.45(10] 1.17[08] 133168 1.17[08] 3.45[-16]
2s2p4 f )2 2s2p79 (3P)4Fy,  4.32(09) 4.32(09] 5.862 3.34[09] 5.03[08) 1331.70 4.59(08] 1.34[-15]
252p4 f )4 2s2pTg  (*P)*Hyp  3.84[09] 3.84[09] 5.828 3.35[09] 4.75(08] 1331.82 4.28[08] 1.25/-15]
252p4 f ) 4G 2s2p7g (*P) *H;;p  3.84[09] 3.84[09] 5.828 3.35[09] 5.46[08] 1332.30 4.92[08] 1.44[-19]
2s2pdf (°P)* 252p7g  (*P) *Gr;2  4.23[09] 4.23[09] 5.857 3.33[09] 3.02(08] 1332.34 2.75[08] 8.01[-16]
2s2pdf (*P) 252p7g  (3P) %Fy,  1.28(12] 1.28[12] 5.867 4.35(09] 6.06[08] 1333.61 6.05[08] 1.76[-15]
2s2pdf  (*P) 2s2p7d  (3P) 2F5,,  1.83(13] 1.83[13] 5861 3.30[10] 1.46(08] 1334.47 1.46[08] 4.26[-16]
2p?3s 3py2p, 2s2p4d  (*P) 2Py, 8.20[13] 820[13] 5692 6.86(10] 2.97(08] 1335.37 2.96(08] 8.78[-16)
2s2p4f (PP) 4G 252p7g (*P)*Gqp.  4.23[09] 4.23[09] 5.803 3.33[09] 4.16(08] 133591 3.79(08] 1.11]-15]
2s2pdf (2P)? 2s2p7g  (*P) *H7pp  3.84[09] 3.84[09] 5.828 3.35[09] 2.23(08] 1336.46 2.01(08] 5.89[-16)
2s2pdp  (3P) 4 252p6d  (*P) *Ps;p  7.25[09] 7.25[09] 4.108 2.20[{10] 2.72(08] 1336.73 1.81[08] 6.28[-16]
252p4 f )4 252p7g  (3P) *Gy;2  2.55[08] 2.55[08] 5.821 5.00[09] 6.49(08] 1336.75 2.46[08] 7.20[-16]
252p4 f 2s2p7g  (*P) *Gyjp,  4.23[09] 4.23[09] 5.803 3.33[09] 1.34[08] 1340.10 1.22[08] 3.56[-16]
2s2pd f 2s2p7g  (*P)3Gg;,  1.59(08] 1.59[08] 5.821 4.16[09] 3.76(08] 1340.55 1.04(08] 3.04[-16]
252pdp 252p6d  (3P) 2Fy;p  5.45[11] 5.45[11) 4.222  3.30[10] 6.57(08] 1370.71 6.50[08} 2.23[-13]
2s2pdp 2s2p6d  (*P)2Fp;,  5.36(11] 5.36[11] 4.249 4.38[10] 9.85(08] 1370.83 9.75(08! 3.34[-15]



Low level Upper level A, TA, Es YA, gA, A Qa CcE
Conf. LsJ Conf. LsJ 5”1 571 eV 57! Cht 57! em? /s
2p%3s  (CP)?Py, 2s2pdd (*P)2D;;, 9.78[11] 9.78[11] 5434 1.05(11] 4.24[08] 137345 4.17[08] 1.27[-15]
2s2pdp  (3P)P5,  2s2p6d (3P) %Py, 7.25[09] 7.25(09] 4.108 2.20{10] 2.87[08] 137875 1.90[08] 6.61[-16]
2s2pdp  (3P) Py, 2s2p6d  (3P) D5 4.02(09] 4.02(09] 4.098 2.43(10] 3.24[08] 1380.27 1.61[08] 5.60[-16]
2s2pdp  (3P) "Pyp  2s2p6d (PP} Dy 2.01[09] 2.01(09] 4.087 4.72(10] 1.19[09] 1382.11 3.02{08] 1.05{-15]
2s2pdp  (3P) Py  2s2p6d  {(3P)4Ds;,  1.12009] 1.12[09] 4.062 2.96[10] 6.16[08] 1383.63 1.14[08] 3.97{-16]
2s2pdp (3P} 4Da;;  2s2p6s  (3P)4P;»,  1.01[10] 1.01[10] 3.308 5.34[09] 1.58[08] 1424.35 1.39[08} 5.23[-16]
2s2pdp  (3P) D5y  2s2p6s  (P) 4Py, 101[10] 1.01[10] 3.308 5.34[09] 3.36(08] 1427.04 2.96[08] 1.11[-15)
2s%8d  (1S) 2Dgsp  2s2pdd  (P) *Fp;p 3.04[14] 3.04[14] 5411 8.42[10] 1.66(08] 1427.74 1.66[08] 5.06[-16]
2s°8d  (1S) %Dy 2s2p4d  ('P) ?F5;,  3.01[14] 3.01[14] 5.409 6.22(10] 1.15{08] 1427.95 1.15[08] 3.50[-16]
2p°3s (D) ?Dy;n  252p7d  (3P) 2Fp;p 261[13] 2.61(13] 5.885 5.93(10] 2.18(08] 1461.80 2.18[08] 6.33[-16]
2s2pdp (3P) 2S5y,, 2s2p6d (®P) 2P,  4.07[10] 4.07{10] 4.295 1.10{10] 2.18{08] 1476.48 1.92[08] 6.54[-16]
2s2pdp (3P)%S8,,, 2s2p6d (°P) %P3, 3.63[10] 3.6310] 4.278 2.19(10] 4.40{08] 1479.46 3.82[08] 1.30[-15]
2s2pdp  (P) *Dsjn  2s2pbs  (*P) 2Py 2.19(13] 2.19[13] 3.570 1.33[10] 5.60[08] 148217 5.60(08] 2.05[-15]
2s2pdp  (3P)2Dy;p  282p6s  (PP) 2P, 2.02013] 2.02013] 3.536 6.77[09] 3.05(08] 1483.05 3.05(08] 1.12[-15]
2s2pdp  (*P) *Py;n  2s2p6s  (*P) 4Py, 1.01{10] 1.01[10] 3.308 5.34[09) 1.80[08] 1508.47 1.59(08] 5.98[-16]
2s2pdp  (3P) iPs;n  2s2p6s  (3P) %P3, 1.01{10] 1.01[10] 3.308 5.34[09] 1.79[08] 1513.37 1.58(08] 5.93-16]
2s2pdp (PP} 4Py 2s2p6s (3P) %Py  285[09] 2.85[09] 3.290 2.64[09] 1.59[08] 1514.00 1.08{08] 4.08[-16]
2s2pdf (PP)4F7, 2s2p6g (PP) %Fyy 77809 7.78[09] 4.254 5.62(09] 3.01[08] 1553.31 2.76[08] 9.43[-16]
2s2pAf (PP)‘F5;;  2s2p6g  (*P)*Fp,,  1.72(09] 1.72[09] 4.247 5.55(09] 1.51[08] - 1554.08 1.07[08] 3.67[-16]
252p4f (3P) 2Fy;p  2s2p6g  (3P)%Fp,  1.72(09] 1.72(09) 4.247 5.55(09] 5.23[08] 1555.13 3.72[08] 1.27[-15]
2s2pdf (PP) ?Fp;;  2s2p6g  (3P)*Fp,, 1.72[09] 1.72(09] 4.247 5.55(08] 3.00[08] 1556.85 2.13{08] 7.31[-16]
252pdf (P) 4Fy,  2s2p6g  (3P)%Gspe 1.36[08] 1.36[08] 4.203 3.08[09] 1.83[09] 1562.35 3.12[08] 1.07[-15]
2s2pdf  (3P)'Fy,  2s2p6g  (3P) %Gy 3.21[08] 3.21[08] 4.208 7.96[09] 3.48[09] 1563.88 1.14{09] 3.90[-15]
2s2pdf  (3P)%Fy, 2s2p6g  (3P)2Gg;,  2.14(08] 2.14[08] 4.208 6.63[09] 2.76[09] 1564.50 6.74[08] 2.32[-15]
2s2p4f (3P) ‘Fy;  2s2p6g  (PP)Gp,  2.79(08] 2.79[08] 4.192  5.29(00] 4.48[08] 1564.83 1.33[08] 4.58[-16]
2s2pdf (3P)%Fy;,  2s2p6g  (P) %G, 2.79[08) 2.79[08] 4.192 5.29(09] 1.53[09] 1565.8% 4.54[08] 1.56[-15]
2p*3s  (3P)*Py.  2s2p6d  (PP) 2Py, 3.63[10) 3.63[10] 4.278 219010} 1.30[08] 1575.13 1.13[08] 3.84}-16}
2s2pdp (*P)?Py»  2p%3p (‘D) %P,  2.98[13] 2.98[13] 1.790 1.67[10] 1.29[08] 1585.65 1.29[08] 5.63(-16]
2s2pdp  (*P)*Pan  2p%3p  ('D) 2Py  3.04[13] 3.04[13] 1.803 3.31[10] 3.23[08] 1587.90 3.23[08] 1.41f-15]
2s2pdf (°P) *Dqjn  2s2p6g (3P)4Fp,  7.78[09] 7.78[09] 4.254 5.62[09) 2.90[08] 1600.59 2.66[08] 9.10(-16]
2s2pdf  (*P) *Ds;n  2s2p6g (PP)*F5n  1.94[09] 1.94[09] 4.260 3.92[09] 1.49[08] 1601.63 1.12(08] 3.82[-16}
2s2pdf (°P) *Ds;p  2s2pbg (*P)4Fr,  7.78[09] 7.78[09] 4.254 5.62[09] 9.40[08] 1602.96 8.62(08] 2.95[-15]
2s2pdf (*P)“‘Ds;» 2s2p6g (*P)4Fs;,  1.13[09] 1.13[09] 4.254 3.93[09) 2.60[08] 160296 1.65[08] 5.64[-16]
2s2pAf (*P)“Dy;, 2s2p6g (PP)%Fs;»  1.94[09] 1.94[09] 4.260 3.92[09) 4.14[08] 1603.82 3.10[08] 1.06{-15]
2s2pAf (*P)“Ds;» 2s2pfg (PP)°Fy;»  L172[09] 1.72[09] 4.247 5.55(09] 3.53[08] 1604.44 2.52[08] 8.61[-16]
2s2pAf (*P)%Gs;2  2s2pbg  (PP)%F7;,  172[09] 1.72[09] 4.247 5.55[09] 6.20[08) 1605.14 4.41[08] 1.51[-15]
2s2pAf (*P) %Dy, 2s2p6g (PP)%Fs;,  1.13[09] 1.13[09] 4.254 3.93[05] 9.96[08] 1605.15 6.31[08] 2.16{15]
2s2p4f (°P)2Dyjn  2s2p6g (*P)%F;,  1.94[09] 1.94[09] 4.260 3.92[09] 1.59[08] 1608.35 1.19(08] 4.07}-16)
2s2pdf (P)Gosy  2s2p6g  (3P) "Hiyp 6.20[07) 6.20(07] 4.249 7.93[09] 2.76[09] 1609.51 2.37(08] 8.10}-16]
2s2pdf (3P) D5, 2s2p6g (*P)‘H;;,  3.28[08) 3.28[08] 4.221 5.26[09] 9.37[08] 1609.69 3.12(08] 1.07}-15]
2s2pdf (3P) ?Dg;p  2s2p6y (PP)*Fp,  7.78(09) 7.78(09] 4.254 5.62[09] 1.11[09] 1609.70 1.02(09] 3.49[-15]
2s2paf (°P)4Gsyy  2s2p6g (3P) *Hqy  3.28[08] 3.28[08] 4.221 5.26[09] 1.27(09] 1610.39 4.22(08] 1.45[-19]
252pdf (PP} ®Dssy  2s2p69 (3P)%Fp,  172[09] 1.72[09] 4.247 5.55[09] 7.68[08] 1611.19 5.47{08] 1.87[-15]
2s2pdf (3P} 2Dy,  2s2p6g (3P)?Fyn  1.94[09] 1.94[09] 4.260 3.92[09] 1.32(09] 161217 9.86[08] 3.37[-15]
2s2pdf (3P} 2Dy, 2s2p6g (*P)4F;,  1.13[09] 1.13[09] 4.254 3.93[09] 4.85(08] 1613.52 3.08(08] 1.05[-15]
2s2pdf (%P)%Ds;p  2s2p6g (*P)‘Hp;»  3.28[08] 3.28(08] 4.221 5.26[09] 4.01(08] 1616.48 1.34[08] 4.58[-16]
2s2pdf (*P)*Gs;n  2s2p6g (*P)*‘Gr» 2.79[08] 2.79(08] 4.192 5.29[09] 7.14{08] 1616.61 2.12(08] 7.29[-16)
2s2pdf (*P) “Gg;y 2s2pbg (®P)4Gy,. 3.21[08] 3.21[08] 4.208 7.96[08] 1.02(09) 1618.14 3.32(08] 1.14[-19]
2s2p4f (3P) %Gopy  2s2p6g (3P) 2Hyypp  2.20(07] 2.29(07) 4.260 7.85(09] 3.90{09] 1618.38 1.32[08] 4.51[-16]
2:2paf  (3P) %Gy, 2s2pbg  (3P) %Gy 214[08] 2.14[08] 4208 6.63[09] 590{08] 1623.71 1.44[08] 4.95[-16]
2s2pdp  (3P) 2Py, 2%3p (D) 2Dy, 6.73[10] 6.73[10) 1.558 L.70[10] 1.76{08] 1634.18 1.66[08] 7.43[-16]
22pdp  (°P)?Py,  20%3p (D) ?Dss, 2.80[12] 2.80[12) 1.553 3.41[10] 2.20{08] 1640.42 2.19[08] 9.83[-16)
2s2pdp  (*P) 2Py, 2s2p5d (*P) ?Ds;p 2.13[10] 2.13[10] 1.299 6.23[10] 6.6608] 1697.63 4.48[08] 2.06[-15)
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Low level Upper level A, A, Esg TgA, gA, A Qu CF
Conf. L5J Conf. LsJ 51 st eV 5”1 57! A s! em® /s
2p73s (D) “Dsj»  2s2p6d (CP)2F7;  5.36[11] 5.36[11] 4.249 4.38[10] 3.21[08] 1811.00 3.17[08] 1.08[-15]
2p%3s  ('D)%Dapp 2s2p6d (3P) 2Fyn  5.45[11] 5.45[11] 4.222 3.30(10] 2.14[08] 181748 2.12(08] 7.28[-16]
252pdp (°P) Dqjp  2s2p5d (*P)*Dq;,  8.99[09] 8.99(09] 1204 8.35(10] 4.94[08] 1864.43 2.29(08] 1.05[-15]
2s2pdp (3P} 2Dy 29°3p (D) %Py, 2.98[13] 2.98[13] 1.790 1.67(10] 1.55[08] 1874.59 1.55(08] 6.78[-16]
2s2pap  (°P) 2Dspp 29%3p (D) *Py,  3.0413] 3.04[13] 1.803 3.31[10] 2.79[08} 1879.00 2.78(08] 1.22[-15]
2s2pdp (3P} *Dzpn  2s2p5d  (3P)*Fy;  9.97[09] 9.97[09] 1.171 8.53(09] 1.21[09} 1888.06 1.06{09] 4.92[-15]
2s2pdp (PP} *Dsso  252p5d  (3P)*Fy;  1.60[10] 1.60[10] 1.185 1.15(10] 1.82[09) 1888.57 1.67(09] 7.77[-15]
2s2p4p  (3P)*Ds;o  2s2p5d  (PP) ‘F5,  997(09] 0.97(09] 1.171 8.53[09] 3.00(08) 1892.80 2.62[08] 1.22[-15]
252p4p  (3P)*Dypy  2s2p5d  (PP)4Fr,  160(10] 1.60[10] 1.185 1.15(10] 1.96[08) 189544 1.80[08] 8.36[-16]
2s2pdp (3P} 1Sy, 2s2pbd  (3P) %Py, 3.86[09] 3.86(09] 1.328 4.41[10] 6.34[08] 1908.84 2.18[08] 1.00(-15]
2s2pap  (*P)?Dyjy  2s2p5d  (PP) *Fy,  6.7112] 6.71(12) 1570 4.32(10] 5.52[08] 1939.30 5.51(08] 2.47[-15]
2s2pdp (P)%Dg;n  2s2p5d  (PP)  Fp,  8.87(12] 8.87(12) 1594 6.69[10] 1.07(09] 1940.61 1.07(09} 4.78[-15]
2s2p4p  (3P)2Ds;, 2%3p (‘D) %Dy, 2.80(12] 2.80[12] 1553 3.41[10] 1.94[08] 1944.24 1.93[08] 8.66[-16]
2s2pdp  (PP) 2 Dgsp  2p%3p  (1D) %Dsjp  2.80(12] 2.80[12] 1553 3.41[10] 1.00(08] 1952.99 1.00{08] 4.48[-16]
2s2pdp  (3P) ®Pyp  2s2p5s  (*P) 2Py, 5.58(13] 5.58[13] 0.218 0.29[09] 2.86(08] 1992.37 2.86(08} 1.47[-15]
2s2pdp  (PP) 2Py, 2s2p5s (*P) 2Py,  5.56(13] 5.56[13] 0.185 4.71[09] 1.21{08] 1995.35 1.21{08] 6.22[-16]
252pdp  (OP) 4P, 2s2p5d (PP} 4P;;;  3.86{09] 3.86[09] 1328 4.41[10] 7.06(08] 1995.69 2.43(08] 1.11[-15]
2s2pdp  (PP) 1Py, 2s2p5d (3P} %Dy . 8.99[09] 8.99(09] 1.294 8.35(10] 1.75(09] 2006.80 8.08{08] 3.72[-15]
2s2p4p (3P) *Py;n  2s2p5d (PP} D5, 8.16109) 8.16[09) 1.275 5.81[10] 9.25(08] 2008.30 4.23{08] 1.95[-15]
2s2pdp  (3P) 2Ds;p  2s2p5d  (3P)2D5p;  2.13[10] 2.13[10] 1.299 6.23[10] 4.58{08] 2034.62 3.08{08] 1.41[-15]
2s2pdp  (®P) 2S.;» 2s2p5d (*P)2Py,  115[10] 1.15[10] 1.632 1.69[10] 2.76{08] 2162.36 1.59{08] 7.07[-16]
2s2pdp  (*P) %Sy, 2s2p5d (3P) 2Py, 9.17[09] 9.17[09] 1.615 3.33[10] 5.48{08] 2168.86 2.8708] 1.28[-15]
2p?3s  (!D)*Ds;, 2s2pds (*P)?Py,  3.90[13] 3.90[13] 3.089 1.96[10] 2.50{08] 2180.75 2.50{08] 9.60[-16]
2p°3s  (*D) Dy 2s2pds (*P)?Py,  4.13[13] 4.13[13] 3.078 9.66[09] 1.36{08] 2183.38 1.35[08] 5.21[-16]
20%s  (3P)Pyy  2%3p  (*D)*Ry,  298[13] 2.98[13] 1.790 1.67[10] 1.51j08] 2291.76 1.51{08] 6.61[-16]
20%3s  (°P) 2Py, 20%3p (D) 2Py,  3.04[13] 3.04[13] 1803 3.31[10] 3.84[08] 2297.57 3.83[08] 1.68[-15]
252p4f (3P)%Fs;»  2s2p5¢ (°P)%Fs  2.20[10) 2.29[10) 1.601 6.71{09] 2.60[08] 2325.33 2.48[08] 1.10[-15]
2s2pdf (3P) ?Fs;2  2s2pbg (3P) %Fy,  2.29[10) 2.29{10] 1.601 6.71{09] 1.26[08] 2327.68 1.20(08] 5.36[-16]
2s2pAf (3P) *Fy;,  2s2p5g (PP)“Fs,  LT71[10) L7I(10] 1.592 6.72{09] 1.21[08] 2328.50 1.13[08] 5.06[-16]
2s2pdf (*P)*Fy;2  2s2pbg (PP)*Fy3  L7110] L71[10] 1.592 6.72{09] 2.07[08] 2329.12 1.94[08] 8.67[-16]
2s2pdf (3P)‘Fy;;  2s2p5g (3P)*Fy,  753[11) 7.53[11] 1.592 1.42{10] 6.99[08] 2330.61 6.97[08] 3.11[-15]
2s2pdf (*P) ®Fs;p  2s2p5¢g (PP)4F5,  LTI(10] L.71(10] 1.592 6.72(09] 3.94[08] 233148 3.69{08] 1.65[-15)
2s2p4f (PP)*Fs;»  2s2p5¢ (3P) ‘Fy 753[11]) T753(11] 1.592  1.42(10] 1.13(08] 233157 1.13[08] 5.05[-16]
2s2paf (PP) ‘Fy;,  2s2p8g (°P)*Fp;,  9.20[09] 9.29(09] 1.580 9.09{09] 2.08[08] 2334.16 1.85[08] 8.29[-16]
2s2pAf (PP) *Fy;n  2s2p5¢ (PP)2Fp;,  9.29[09] 9.29(09] 1.580 9.09{09] 1.30[08] 2335.56 1.16[08] 5.19[-16]
2s2pdf (3P) ®Fy;2  2s2pbg  (3P)%Fy;  9.29[09] 9.29[09] 1.580 9.09[09] 7.38[08] 2336.52 6.57[08] 2.94[-15]
2s2p4f (*P)4Fyp, 2s2p5g (PP) ‘Hy,, 116[08] 1.1608] 1.582 1.35(10] 1.54[09] 2338.19 1.44[08] 6.45[-16]
2s2pdf (*P)%Fy;;  2s2p5g (PP)%Fy,  9.29[09) 9.20[09] 1.580 9.09(09] 8.81[08] 234042 7.85[08] 3.51[-15]
2s2p4f (*P) ‘Fyp,  2s2p5¢  (3P) Gy 3.10(08] 3.10(08] 1.532 1.37(10] 1.14[10] 2360.37 2.43{09] 1.09[-14]
2s2paf (*P)4Fs;,  2s2p5g (CP) Gy 2.78[08] 2.78[08] 1.519 9.08(09] 1.51[09] 2361.35 2.9608] 1.33[-13]
2s2p4f (3P)*F7pn  2s2p59 (PP)?Ggyy  2.26(08] 2.26(08) 1.532 1.14[10] 9.02[09] 2361.81 1.49[09] 6.69[-15]
2s2paf (3P)*Fypp  2s2p8g (3P) 4G,z 2.78(08] 2.78[08] 1.519 9.08{09] 5.12(09] 2363.78 1.01(09] 4.52[-15]
2s2pdp  (°P) 2D3;»  2p*3p (D) ®Fspp  3.38(13] 3.38[13] 0.405 3.24{10] 5.03[08] 2371.05 5.03[08] 2.53[-15]
2s2pdp  (3P)2Dspy 2p%3p (D) %F7,  3.38[13] 3.38[18] 0.413 4.30{10] 7.09{08] 2380.58 7.09[08] 3.56[-15]
2p%3s  (*P) Py, 29%3p  (1D)*Ds,  6.73[10] 6.73(10] 1.558 1.70{10] 5.54[08] 2394.52 5.21[08] 2.34[-15]
2p%3s  (3P)?P3;n  282p5d  (*P)%F5;,  6.71[12) 6.7102] L 1.570 4.32(10] 2.98[08] 2401.60 2.98[08] 1.33[-15]
2p%3s  (PP)2Py,  2p°3p  ('D)’Dspy  280[12] 2.80[12] 1.553 3.41[20] 6.61[08] 2409.18 6.60[08] 2.96[-15]
2s2paf (°P)*Dq;e  2s2p5g (PP)*Fp,  7.53[11] 7.53[11] 1.592 1.42{10] 8.59[08] 2438.69 8.57(08] 3.83[-15]
2s2p4f (3P) *Dy;e  2s2pbg (PP) *Fyyp  2.20[10] 2.29{10] 1.601 6.71j09] 4.35[08] 2439.93 4.15(08] 1.85[-15]
252pdf (3P)4Dgsy 2s2p5d (3P)%Fp;,  8.87[12] 887(12] 1.594 6.69(10] 2.00[08] 2443.12 2.00[08] 8.92(-16]
252p4f (PP} 4Dsp  2s2p5g (3P)%Fy, 171[10] L71[10] 1.592 6.7209] 8.31[08] 2444.10 7.80[08] 3.48[-15]
2s2pAf (PP} Dy 2s2p5g (3P)%Fy,  9.29[09] 9.20[09] 1.580 9.09(09] 1.91[08] 2444.11 1.70[08] 7.60[-16]
2s2pdf (3P)4Ds;p 2s2p5g (3P)4Fy,  7.53[11] 7.53[11] 1.592 1.42(10] 2.77[09] 2444.20 2.76[09] 1.23[-14]

75



Low level Upper level A A, Es ZgA, gA, A Qu cH

Conf. LSJ Conf. LSJ s7! 57! eV 57! s~ A 5! cm*/s

2s2pdf  (CP) *Dgjz  252p5g (P) ZFs;, 229100 2.29(10] 1.601 6.71(09] 1.22{09] 2445.01 1.17[09] 5.20[-15]
2s2pdf (PP)*Gsja  252p5g (PP)%Fs, L7110 L171{10] 1.592 6.72[09] 2.16(08] 2445.72 2.03[08] 9.06[-16]
2s2p4f (PP)*Gsjz 282959 (*P)Fp  7.53(11) 7.53[11] 1.592 1.42[10] 2.55[08] 2445.83 2.55(08] 1.14[-15)
2s2pdf (PP)*Dssp 22959 (PP)*Fyp  1.71010] 171[10] 1.592 6.72(09] 3.11[09] 2449.20 2.92(09] 1.30[-14]
2s2paf (PP)*Ds;z 25295 (3PY2Fr,  9.29[09] 9.29(09] 1580 9.09{09] 1.60[09] 2449.65 1.42{09] 6.37[-15]
2s2p4f (3P) %Gs;a 25295 (PP)2F3,  9.29[09] 9.29(09] 1580 9.00[09] 1.63[09] 2451.28 1.45[09] 6.49[-15]
252p4f (PP)*Gzj2  282p5g (PP)%Fi,  9.29[09] 9.29(09) 1580 9.09[09] 2.73(08] 2455.53 2.43[08] 1.09[-15]
2s2paf (*P)%Ds;2  282p5g (3P)%F,  2.29[10] 2.29(10) 1601 6.71[09] 4.70{08] 2455.57 4.45(08] 2.00[-15]
2s2paf (*P)2Ds;y  252p5d  (3P):Fy;»  8.87[12) 8.87(12) 1.594 6.69(10] 3.28[08] 2458.80 3.27[08] 1.46[-15]
2s2pdf (*P)%Ds;y  282p5g (3P)'Fye  7.53(11] 7.53[11] 1.592  1.42(10] 3.22(09) 2459.90 3.21{09] 1.43[-14]
2s2p4f (°P) *Ggesa 2s2p5g (®P)*Hy;> 1.16{08] 1.1608] 1.582 1.35(10] 9.42[09] 2461.61 8.83[08] 3.94[-15]
2s2pdf (PP)2Dspq  282p5g (PP)%*Fye  229(10] 2.29(10] 1.601 6.71(09] 3.92(09) 2464.49 3.74[09) 1.67(-14]
2s2p4f (PP)%Ds;y  2s2p5g (PP)%Fp,,  9.29[09] 9.29(09] 1.580 9.09(09] 3.03[09] 246541 2.70[09] 1.21[-14]
2s2p4f (PP)2D3jp 2s2p5g (*P)*Fyp L7I[10] L71{10] 1.592 6.72{09] 1.56[09] 2468.74 1.46[09] 6.53[-15]
2s2pdp  (3P) 2Dgpp  2s2p5s  (PP) 2Py, 5.58[13] 5.58(13] 0218 9.20(09] 6.27[08] 2473.10 6.27(08] 3.21[-15]
282p4f (3P)2Gyjy  2s2p5g (PP)“*Happ  2.42(07) 24207 1.582 1.12(10] 5.98{09] 2474.52 1.26[08] 5.64[-16]
2s2pdf (3P)2Gypq  2s2p5g (PP)*Frp  9.29(09) 9.20(09] 1.580 9.00(09] 1.36{08] 247544 1.21(08] 5.43[-16]
2s2pdp (PP} 2Dy 2s2p5s (PP} 2Py, 5.56(03] 5.56[13] 0.185 4.7109] 3.46[08] 247548 3.46{08] 1.78[-15}
252p4f (®P)%Gyse 2s2pbg (*P)2Hyy» 2.38007) 2.38[07] 1.597 1.34(10] 1.17[10] 2480.76 2.45{08] 1.09[-15]
252p4f (®P)1Gy;» 2s2p5g (P)*Gy;,  2.78[08] 2.78[08] 1.519 9.08(09] 1.42[09] 2481.29 2.79[08] 1.25[-15]
2s2pdf (°P)%Ggj2 2s2p5g (*P)“*Gyy. 3.10[08] 3.10(08] 1.532 1.37(10] 1.78[09] 2486.19 3.81[08] 1.71[-15]
2s2pdf (3P)%Gqy 2s2pBg (3P)“*Hy;» 1.16[08] 1.16[08] 1.582 1.35(10] 1.43[09] 2488.06 1.34[08] 5.99[-16]
2s2paf (3P) %Gp;2  2s2p5g (3P)?Ggy,  2.26(08] 2.26(08] 1.532 1.14[10] 1.04{09] 2499.39 1.72[08] 7.73[-16]
2s2p4f (3P) *Goyz  2s2p5d  (3P)*Fr;;  1.60(10] 1.60[10] 1.185 1.15[10] 1.86{08] 26v2.21 1.70[08] 7.91[-16]
252p4f (3P) *Gyjy  282p5d  (3P)4F5,  9.97(09] 9.97(09] 1171 8.53[09] 1.36(08] 267242 1.19(08] 5.55[-16]
2p°3s  (!D)®Ds;e 2p%3p  (*D) %P5, 3.04[13] 3.04[13] 1.803 3.31(10] 3.33[08] 2817.76 3.33[08] 1.45[-15]
2p®3s (‘D) ®Dap 2p%3p (D) 2Py,  298[13] 298[13] 1.790 1.67[10] 1.92[08] 2823.93 1.92[08] 8.41[-16]
2s2p4p (P) 2812 2s2p5s (3P) 2Py,  5.58(13] 5.58[13] 0.218 9.29(09] 1.71[08] 2869.91 1.71[08] 8.77[-16]
2p°3s (D) ®Dsp. 2s2p5d (3P)%Fy,  887(12] 887[12) 1.594 6.69{10] 547(08] 2958.61 5.47[08) 2.44[-15]
2p°3s (‘D) 2Dy, 2s2p5d  (3P) 2Fy,  6.71[12] 6.71{12] 1.570 4.32(10] 1.78[08] 2973.39 1.78[08] 7.95[-16]
2p%3s  (!D)2Dsjp  2s2p5d  (3P) 2Fy,  6.71[12) 6.71(12] 1570 4.3210] 3.85[08] 2975.83 3.84[08] 1.72[-15]
2p%3s  (!D)2Dy;; 20°3p  (1D) 2Dy, 6.73(10] 6.73[10] 1558 1.70(10] 4.84[08] 2981.60 4.55[08] 2.04[-15]
2p%3s  ('D)2 Dy 20%3p  (1D)%D;,,  280012] 2.80[12] 1.553 3.41[10] 2.84[08] 2985.03 2.84[08] 1.27[-15]
2p?3s (‘D) Ds;y 20°3p  (1D)2Dg,,  2.80012] 2.80[12] 1553 3.41[10] 4.07[08] 2987.49 4.06(08] 1.82[-15]
2p%3s  (3P) Py, 2s2p5s (P} %P3,  5.58{13] 5.58[13] 0.218 9.29(09] 1.63[08] 3253.17 1.63[08] 8.33[-16]
2p%3s  ('D)?Ds;2 2p%3p ('D)2Fy, 3.38[13] 3.38(13] 0.413  4.30(10] 3.98(08] 4119.32 3.98[08] 2.00[-15]
2p?3s (D) %Dz 2p*3p (‘D) ?Fs;»  3.38[13] 3.38[13] 0.405 3.24{10] 2.78[08] 4125.07 2.78[08] 1.40[-15]
2p?3s (D) %Dgpp  2s2p5s (*P) 2Py,  5.58[13] 5.58[13] 0.218 9.29[09] 1.89[08] 4404.44 1.89{08] 9.68[-16]
2p°3s (D) D3y, 2s2p5s (*P)*Py»  5.56[13] 5.56[13] 0.185 4.71{09] 1.00(08] 4451.82 1.00{08] 5.14[-16]

76



Table X: DR rate coefficients (arg in cm3/s) for excited odd-parity states of B-like axygzen.

Te 25%2p (15) 2p° (15) 2p* (°D) 2p° (*P) 2p%3p (°P)
eV 2Pyye 2Py 4839 2Dy *Ds/a 2Pijs 2Py 48y
0.1000 6.49[-14] 1.12]-13] 9.97[-14] 5.43[-14] 5.37[-14} 9.75[-14] 1.97[-13} 1.10[-17]
0.1300 L.67[-13] 2.92{-13] 3.71[-13] 1.72[-13] 1.74[-13] 2.43[-13] 4.66[-13] 4.19}-17]
0.1690 3.49[-13] 6.27[—13] 9.45[-13] 4.15[-13] 3.83[-13] 4.83[-13] 8.75[-13] 1.09{-16]
0.2197 6.08[-13] 1.13[-12] 1.80[-12] 7.86[—13} 6.91[-13] 8.08-13] 1.38[-12] 2.14[-16]
0.2856 8.99[—13] 1.74[—12] 2.73[-12f 1.21[-19 1.06[-12] 1.17-12] 1.92[-12) 3.38-16]
0.3713 1.14[}-12) 2.28[-12] 3.49(-12} 1.60[-12 1.41[-12] 1.50[-12] 2.41[-12] 4.50{-16]
0.4827 1.28[-12] 2.62[—12] 3.90[—12} 1.89[-12] 1.75[-12] 1.76[—12} 2.81[—12] 5.25{-16]
0.6275 1.30[~12] 2.70[—12] 3.91{-12] 2.11[-]2] 2.12!—12] 1.94[—12} 3.15[-12] 5.48{-16]
0.8157 1.23[-12] 2.58[—12] 3.60{-12] 2.31[-12] ?.61[—12] 2.08[—12} 3.46[—12] 5.26[-16]
1.0604 1.12[-12] 2.35[—12] 3.10{-12] 2.52[-12] 3.18[—12] 2.18[—12; 3.72_[—12] 4.75[-15]
1.3786 9.93[-13] 2.08[—12] 2.53[-12] 2.69[-12] 3.69[—12] 2.22[—12} 3.88[—12] 4.20[-15]
1.7922 B.68[-13] 1.80[-12] 1.98[-12] 2.74[-12] 3.99[-12] 2.17[-12] 3.87[-12] 3.92[-16)
2.3208 7.47[-13] 1.53[-12] 1.51[-12] 2.64[-12] 3.99[-12] 2.03[-12} 3.67[-12] 4.08[-16}
3.0287 6.30-13] 1.28[-12] 1.11[-12] 2.39[-12] 3.69]-12] 1.82[-12] 3.32[-12] 4.60[-16
3.9374 5.17[-13] 1.04[-12] 8.06[-13] 2.05[-12] 3.21112] 1.56[-12) 2.86[-12) 5.17[-18]
5.1186 4.14[-13] 8.27[—13] 5.75[—13] 1.68[-12] 2.65{-12] 1.28[—12} 2.38[—12] 5.46[-16i
6.6542 3.22[-13] 6.41[-13] 4.06[-13] 1.32[-12] 2.09-12] - 1.02[-12] 1.90[-12] 5.35[-16]
8.6504 2.45[-13] 4.86[—13] 2.83[—13] 1.00[-12] 1.59{-12] 7.91[-13] 1.48[-12] 4.87[-16}
11.2455 1.83[-13] 3.51[—13] 1.97[-13] 7.42[-13] 1.18{-12] 5.96[—13] 1.11[—12] 4.16[-16]
14.6192  1.34[-13] 2.64[-13] 1.35[-13] 5.38[-13] 8.59[-13] 4.39[-13] 8.23[-13] 3.38[-16]
19.0049  9.61[-14] 1.89[-13] . 9.30[-14] 3.84[-13] 6.14[-13] 3.18[-13] 5.97[-13] 2.63[-16]
24.7064 6.82[-14] 1.34[-13] 6.35[-14] 2.71]-13] 4.33[-13] 2.27[-13] 4.26[-13] 1.96[-16]
32,1184  4.79(-14] 9.44[714] 4.33[-14] 1.89[-13] 3.02{-13] 1.60[-13] 3.01[-13] 1.46[-16]
41.7539 3.34[-14] 6.57[—14] 2.95[—14] 1.31[-13] 2.10[-13] 1.12[—13] 2.10[-13] 1.05[-16]
54.2800 2.31[-14] 4.54[—14] 2.00[—14] 9.02[-14} 1.44[-13] 7.73[—14] 1.46{-13] 7.48[—17]
70.5640 1.59[—14] 3.12[—14] 1.35[-14] 6.18[-14} 9.89[-14] 5.32[—14] 1.00[-13] 5.25[—17]
91.7332 1.09[-14] 2.14[-14] 9.18[-15] 4.22[-14] 6.76[-14] 3.65[—14] 6.88[-14] 3.65[—17]
119.2532  7.43[-15] 1.46[-14] 6.21]-15] 2.87[-14] 4.60[-14] 2.49[-14] 4.70[-14] 2.52[-17]

T, 2s%3p (15) 2s%4p (18) 25%5p (15) 25%6p (19)
eV 2Pyj2 2P/ 2Py ;s 2P 2Py, 2Py /g 2Py 2 2Py/q
0.1000  4.95[-17] 8.36[-17]. 3.57[-16] 6.01[16] 2.73[-17] 4.58[-17] 4.06[-16]  6.03[-16]
0.1300  1.30[-16] 2.20[-16] 1.01{-15] 1.74[-15] 7.52[-17] 1.20[-16] 1.02[-15] 1.52[-15]
01690  2.81[-16] 4.87[16] 2.36[-15] 4.27[-15 1.69[-16] 3.00[-16] 2.05[-15]  3.09]-15]
02197 5.10-16] 9.32]-16] 4.62[-15] 8.76[-15] 3.13[-16] 5.79[16] 3.43[-15  5.29}-15)
0.2856  8.25[-16] 154[-15] 7.56[-15] 1.49[-14] 4.84[-16] 9.28/-16] 4.89[-15  7.74]-15]
03713 1.14}15] 2.18[15] 1.07}-14] 2.15[-14] 6.35]-16] 1.26[15] 6.05[-15] 9.84[-13]
04827 1.39[-15) 2.71(15] 1.42(-14] 2.90[-14] 7.33}-16] 1.48[-15] 6.66[-15] 1.11[-14]
0.6275 1.54[-15] 3.06[-15] 2.09[-14] 4.16[-14] 7.77}-16] 1.59-15] 6.71[-15]  1.14]-14]
0.8157 1.65[-15) 3.30[-15] 3.47(-14] 6.65(-14] 817}-16] 1.68-15] 6.42[-15] 1.10[-14]
10604  1.80[-15] 3.60[-15] 5.71[14] 1.06[-13] 9.99[-16] 2.02-15] 6.06[15  1.05-14]
1.3786  2.09[-15] 4.13[-15] 8.36[-14] 1.53[-13] L77}-15] 349115 581[15]  1.02[-14]
17922 248]-15] 4.88[-15] 1.06[-13] 1.92[13] 3.94[-15] 7.73-15] 5.69[15  1.00[-14]
23208 2.86[-15) 5.620-15] 1.18[-13] 2.13[-13] 8.15415] 1.60[14] 562(-15] 1.01[-14]
30287 3.00[-15 6.07-15] 1.18[-13] 2.12(13] 1.39}-14] 2.71}14] 553}-15  1.01[-14]
39374 3.00[-15] 6.07[15] 1.09(-13] 1.94[-13] 1.95014] 3.81[14] 534[-16  9.97[-15]
51186  2.87[-13] 5.66[15] 0.30(-14] 1.66[-13] 2.33}-14] 4.56[-14] 5.02[-15)  9.58[-15]
6.6542 2.51[15] 4.95[15] 7.55[-14] 1.35[-13] 244[14] 4.79[14] 454[15] 8.84[-15)
86504 20815 4.11[15] 5.88[-14] 105[-13] 2.32[-14] 4.55[-14] 393[-15]  7.80[-19]
112455 1.65[-15] 3.27[-15] 4.43[14] 7.90-14] 2.04]-14] 4.00}-14] 3.27[15 6.57[-15)
14.6192 127[-15] 2.51[15] 3.25[-14] 580[-14] 169[-14] 3.31}14] 261[-15 5.31[-15]
19.0049 9.47[16) 1.88[-15] 2.34[-14] 4.18[-14] 1.33}-14] 2.61}-14] 2.02}15]  4.14[-15]
247064 6.91[-16] 1.37}-15) 1.66(-14] 2.97(-14] 1.01j-14] 1.99[-14] 1.52}15]  3.13[-15]
32.1184 4.96[-16] 9.84[-16] 1.17[-14] 2.08[-14] 7.50[-15] 1.47}-14] 1.11[-15] 2.31[-15]
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T, 25%3p (19) 2s%4p (18) 2575p (18) 25%6p (1.9)
eV 2Py 2Py 2Py 2Py iPyys 2P0 2Py 2Py/z
41.7539 3.51[-16] 6.97[-16] 8.11[-15] 1.45[—14] 5.43{-15] 1.07[—14] 8.04[—16] 1.67[-15]
54.2800 2.46[-16] 4.88[-16] 5.60[-15] 9.99[-15] 3.87[-15] 7.60[-15] 5.71}-16) 1.19{-15]
70.5640 1.71[-16] 3.39(-16] 3.85[-15] 6.86[-15] 2.73[-15] 5.35[-15) 4.01[-16] 8.38[—16]
91.7332 1.18[—16] 2.34[—16] 2.63[-15] 4.69[—15] 1.90[—15] 3.73[—15] 2.79[-16] .84 -16]
119.2532 8.08[—17] 1.61[-16] 1.79[-15] 3.20[—15] 1.31[—15] 2.58[-15] 1.93[-16] 404 -16]
T. 2s2p3s (°P) 252p3s (3 P) 252p3s (1 P) 2p?3p (°P)
eV 4Py 4Pysg 4Ps 2 2Py 2Py /0 2P 2Py 2Py,
01000 6.03[15] 2.60[-14] 0.591-15] L.31[15] 204}15] 143[-16] 2.56-16] 2.21[-16]
0.1300  1.14[-14] 5.250-14] 2.16[-14] 4.53}-15] 7.51[-15] 8.56[-16] 1.52[-15]  5.96[-16)
0.1690 1.79(-14] 8.58}-14] 4.13[-14} 1.24[14] 2.19[-14] 3.26[-15] 5.81[}-15]  1.32[-15]
0.2197 2.44{-14] 1.21[13] 6.64[-14) 2.63[-14] 4.92[14] 8.58-15] 1.53(-14] 2.42[-15]
0.2856  2.94[14] 1.50[-13) 9.07]-14] 4.46[-14] 8.68[-14] 1.69[-14] 3.03[-14]  3.75[-15]
03713 3.17]-14] 1.66[-13] 107}13] 6.22[-14] 125[-13] 2.72(14] 4.89[14]  5.02[-15]
0.4827  3.13[14] 1.66[-13] 1.13[-13] 7.46[-14] 153{13] 3.86[-14] 7.03[-14  6.03}15]
0.6275  2.88[14] 1.54[-13] 108[-13] 7.95[14] 1.65[13] 5.180-14] 955[-14]  6.80[-15]
0.8157  257(-14] 1.36013 963[-14] 7.83-14] 165[-13] 665014 1.24[-13] 7.420-15]
1.0604  227[-14] 1.15}13] 8.17}-14] 7.36-14] 156[-13] 8.06[-14] 1.52[-13]  7.89[-15]
1.3786  2.05[-14] 9.68{14] 6.73[-14] 6.77}-14] 1.44[-13] 9.07[-14] 1.72}13] 8.11}-15]
17022 189[-14] 8.10[14] 547[14] 6.15}14] 1.30[13] 9.45(-14] 1.80[13]  7.98[-15]
2.3208  1.74[-14] 6.77[14] 4.41[-14] 5.49[-14] 1.16[-13] 9.16[-14] 1.74[-13]  7.48[-13]
3.0287 1.58[14] 5.61[-14] 3.52(14] 4.77[14] 1.00-13] 8.34(14] 158[-13]  6.67[-13]
3.0374  1.38-14] 4.57(-14] 2.78(-14] 4.01[-14] 8.42(-14] 7.19[-14] 1.36[13]  569[-15]
51186  1.16-14] 3.64[-14] 2.16-14] 3.25[-14] 6.82[-14] 592[-14] 112[13]  4.66[-15]
6.6542  0.43[-15] 2.82[14] 1.65-14] 2.55(-14] 5.34[14] 4.70}-14] 8.93]-14]  3.68[-15]
8.6504  7.37]-15] 2.14[14] 1.23[-14] 1.95[-14] 4.07[14] 3.62[14] 6.87[-14  2.83[-15)
11.2455  5.59[-15] 1.58[14] 9.04[-15] 1.45(-14] 3.02[-14] 2.71[-14] 5.15-14]  2.12[-15]
14.6192 4.14[-15] 1.15}-14] 6.53[-15] 1.06[-14] 2.20[-14] 199}-14] 3.78}{14]  1.55[-15]
10.0040 3.00[-15] 8.24[15] 4.65[-15] 7.56[-15] 1.58[-14] 1.44[-14] 2.73[14]  1.12[-15]
247064 2.14[-15] 5.82(-15] 3.27[-15] 5.35[-15] 1.12[-14] 1.02[-14] 194[14] 7.96[-16]
321184 151115 4.08[-15] 2.28[15] 3.75[-15] 7.81[-15] 7.18[-15] 1.36[-14]  5.59[-16]
417539 1.05[-15] 2.83[-15] 1.58[-15] 2.60[-15] 5.2(-15] 500[-15] 9.51[15]  3.90[-16]
542800 7.31}16] 1.95(-15] 1.00[-15] 1.79[15) 3.74-15] 3.46[-15] 6.58[15]  2.70[-16]'
70.5640 5.03]-16] 1.34{-15] 7.46[-16] 1.23[-15) 2.57]-15] 2.38[-15] 4.53]-15]  1.86[-16]
91.7332 3.45]-16) 9.15[-16] 5.10[-16] 8.42[-16) 1.75[-15] 1.63[15] 3.10[-15]  1.27[-16]
119.2532 2.35[-16] 6.24[-16] 3.47[-16] 5.74[16] 1.20-15] 1.11[-15] 212[15] 8.69[-17)
T, : 252p3d (°P) 352p3d (OF)
eV “Fyp “Fsra N3P 4Py ‘D1 ADag Dy ;s 4Dy
01000  T12[12] 1.08-17] 1.05112] 5.320-12] 2.79113] 3.06-13] 402113 L6012
0.1300  9.47(-13] 9.71}13] 1.80[12) 4.83}12] 2.38}13] 2.66[-13] 4.41[13] 1.54-12)
01690 7.70[-13] 8.43[13] 1.60[12) 4.10-12] 1.99}13] 2.29(-13] 3.81[13]  1.34-12]
0.2197 6.10(13] 7.20[13 1.39[12] 3.30-12] 1.70[13] 202(13] 3.26[13] 1.12[-12]
0.2856  4.76(-13] ~ 6.13[-13) 1.18[-12] 2.55[-12] 1.52[-13] 1.86[-13] 2.78[-13] 9.21[-13]
03713 3.701-13] 5.26[13] 9.93[-13] 1.92[12] 1.44[-13] 1.80[-13] 2.39[13]  7.49[-13]
0.4827 2.90[-13] 4.58[-13] 8.22[-13] 141[-12] 144[-13] 1.83[-13] 2.06[13] 6.02[-13]
0.6275 2.31113] 4.03[-13] 6.72[-13] 1.02}12) 1.45[13] 186{-13] L77[-13]  4.79[-13)
0.8157 1.86[-13] 3.56[-13] 5.44[-13] 7.27}13] 1.44}-13] 186413 154[13]  3.80}-13]
1.0604 1.53[-13] 3.15[-13] 4.43}-13] 5.18[-13] 1.38[13 1.80{-13] 1.37[-13]  3.07}-13)
1.3786  1.27]-13] 2.78[-13] 3.64/-13] 3.69[-13] 1.28[-13) 1.69[13] 1.260-13]  2.55/-13]
17922 1.08[13] 245[-13 3.040-13] 264[-13] 1.15}13] 1.53-13] 1.19(-13]  2.19}-13)
23208  9.25[-14] 213013 2.55-13] 101013 1.00(-13] 1.35}13] 11213  1.90[-13]
3.0287 7.83[-14] 1.81}13] 2.12}-13] 1.38[-13] 8.46[-14] 1.15}13] 1.03-13]  1.63[-13]
3.9374  6.49[-14] 150[-13] 1.73[13] 9.99[-14] 6.92[14] 9.43[-14] 9120141  1.37[-13]
51186  523[-14] 1.20[13] 1.37}13] 7.20[-14] 5.49[14] 7.50[14] 7.71}-14)  111[-13]
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T, 252p3d (°P) . 252p3d CP)
eV 4F30 P LFrp “Foya 4Dyjo Dy 4Dssa D79
66642 410[14] 928[-14] 1.06{13] 515[-14] 4.23-14] 5.730-14] 6.25(-14] 8.77}14]
8.6504 31214 7T.01}-14] 796014} 3.65[-14] 3.17}-14] 4.35[-14] 4.89-14] 6.71[-14]
11.2455 2.32[-14] 5.18[14] 587(-14) 2.57[14] 2.33{14] 32014} 3.70[-14]  5.00[-14]
146192  1.69[-14] 3.75[14) 4.25(14] 1.79[14] 1.68}14] 231[14] 2.74{-14] 3.65-14]
100040 1.22014] 268[-14) 3.03{-14) 1.24]-14] 1.20-14] 164[-14] 198f14]  2.62[-14]
247064 8.60[-15] 189(-14] 213[-14] 858[-15] 8.43(-15] 116[-14} 141j-14] 1.85}-14]
321184  6.02(-15) 132(-14] 1.49[-14] 58915 5.88(-15 8.05(-15 0.96(-15] 1.30[-14]
417539 4.18}-15] 9.12[-15] 1.03[14] 4.03[-15] 4.07(-15] 5.57}15] 6.95-15] 9.02[-15)
542800 289[15) 6.28[-15] 7.10[-15] 2.75[-15] 2.80[15] 3.83(-15] 4.81[15]  6.22[-15)
70.5640 1.98[15) 4.31[-15] 4.86[-15] 1.87(-15] 192[15] 2.63-15] 3.31[15]  4.27[-15]
91.7332  1.36[-15] 2.94[-15] 3.32(-15] 1.27[-15] 1.31[-15] 1.79[15] 2.27[15]  2.92[15]
119.2532  9.24[16] 2.00[-15] 2.26[-15] 8.61[-16] 891[16] 1.22[-15] 1.55015] 1.99[-15]
T, 252p3d (° P) 252p3d (°F) 2s2p3d (1 P) 2p%3p (3P)
eV APy “Py/o Py 2Pyya 2Py 2Piys 2Py, 2Py
01000  3.88[-15] 1.91[-14] 0421-15] 1.87[-15] 3.88-15] 28I[17] 54217 3.82[-16]
01300  7.24[15] '3.67[14] 192(14] 4.93[15] 9.65}15] 6.57[17] 1.26[16]  1.04[-1]
0.1690  1.14[-14] 5.94[-14] 3.30[-14] 1.07-14] 196[14) 1.22[-16] 2.36}-16]  2.34[-15]
0.2197  1.57[-14] 8.42(-14] 495[14] 196[-14] 3.45}-14] 1.95[-16] 3.80-16] 4.44[-15)
0.2856  1.96[-14] 1.07}-13] 6.58}-14] 3.16[-14] 544[-14] 2.77[-16] 5.46[-16] . 7.06[-15]
0.3713  2.25[-14] 1.24[13] 7.87}14] 4.57}14] 7.89[14] 3.70-16] 7.32[16]  9.65[-15]
0.4827  2.43(-14] 1.33-13] 8.63}14] 6.17-14] 1.09[-13] 5.61416] 1.08[13 1.18[-14]
06275 2.50[-14] 1.35[13) 8.87}-14] 8.000-14] 145[13] 127(15] 2.34[15] 1.350-14]
0.8157 248[14] 1.31{-13] 878014 1.00-13 186[-13] 3.61[-15] 6.58-13] 1.48}-14]
10604 2.43[-14] 125(13] 865(-14] 1.19(13] 2.25(13] 9.16[-15] 1.69[-14  1.58[-14]
13786 2.37-14] 117013 8.65(14) 1.33(-13] 2.54[-13] 1.86[-14] 3.48[14]  1.61[-14]
17922 230-14] 1.20(13] 875014] 138[13] 2.67-13] 3.03[-14] 5.74[-14] 1.58-14]
23208 210-14] 101[13] 8.72}14] 1.34[-13] 2.61[13) 411[-14] 7.84[14] 1.47[14]
3.0287 2.01-14] 9.02(14] 8.35}-14] 1.22(-13] 2.39[13] 4.79(-14] 9.20}14]  1.30[-14]
39374  1.77-14) 7.77}-14] 7.61}14] 1.06[-13] 2.07[-13] 4.96[-14] 957-14] 1.10[-14]
51186 149014 6.44[-14] 657014] 8.73-14) 1.71[13] 4.67-14] 9.05[-14] 0.01[-15]
6.6542 1.21[-14] 5.14[-14] 542[14] 6.92(-14] 1.36[13] 4.09[-14] 7.950-14] 7.10[-15]
8.6504 9.41[15] 3.97}-14] 4.28/14] 5.30[-14] 1.04-13] 3.39}-14] 6.59[-14] 5.44[15]
11.2455  7.12(-15] 299[-14] 328[14] 3.96[14] 7.78[-14] 268[-14] 5.22[-14]  4.06[-15|
146192  5.2615] 2.19]-14] 2.44]-14] 2.89]-14] 5.60[14] 2.04[-14] 3.99[14]  2.98[-15]
19.0049  3.80[-15) 158[-14] 1.77[-14] 208[-14] 4.08(-14] 1.52[14] 2.96[-14] 2.14[-13]
247064 2.71}15] 112[14] 127(14] 147[14] 2.89[-14) 1.10[14] 2.15[14]  1.52[-13]
321184 191[15] 7.89[-15] 8.97}-15] 1.03[-14] 2.03[14] 7.88[-15] 1.54[14] 1.07[-15]
417539 1.33[-15] 5.49[15] 6.27[-15] 7.15(15] 1.41[14] 556/15] 1.09[14] 7.46}-16]
542800 9.21[16] 3.80[15] 4.35015] 4.93[15] 9.71}15] 3.88-15] 7.59[-15]  5.16(-16]
70.5640  6.34[-16] 261[15] 3.00[-15) 3.39115] 6.67[-15] 2.69[-15] 5.26[15]  3.55[-16]
91.7332  4.34[-16] 1.79-15] 2.06[-15] 2.32[15] 4.56[-15] 1.85[-15] 3.62[-15) 2.43[-16]
119.2532 2.961-16] 1.22]-15] 1.40[-15] 1.58[-15] 31115 1.27(15] 248[15]  1.66[-16]
T, 252p3d (G P) 252p3d (P P) 252p3d (T P) 2s2p3d (T P)
eV *Fsse 2Frya 2D3;s 2Dy *Fy *Frp Dy D5
0.1000  1.80[-15] 1.60015] 2.6614] 4050-14] 7.45}-18] 1.14}-17] 137-16] 1.71}16]
0.1300 83015 7.11(-15 6.15[14] 9.12(-14] 3.70[-17] 5.17[171 3.83(-16]  4.44[-16]
0.1690  2.69-14] 2.450-14] L10[13] 1.58(13] 1.20[16] 1.56(-16] 8.30[-16] 9.15-16]
0.2197  6.62(-14) 6.48[-14] 1.64[-13] 2.24[-13] 2.89[16] 3.47}-16] 14515  1.56[-15]
0.2856  1.33(-13} 1.38[-13] 2.11[-13] 2.77[-13] 5.65-16] 6.33(-16] 2.10[-15]  2.25[-15]
0.3713  2.25(-13] 2.43[13] 2.47}13] 3.11[13] 1.01}15] 1.03[-15] 2.69[-15  2.91[-15]
04827  3.26(13] 3.65(-13] 2.70[13) 3.20[-13} 187}-15] 1.67-15 3.45[-15] 3.90[-13]
0.6275  4.16[-13] 4.77}13] 284[13] 3.39[13] 40015 3.14[-15] 5.30[15] 6.68[-15]
08157 475113 5.56[-13] 2.89[13] 3.43[13] 1.04[-14] 7.36[-15] 1.04]-14] 1.42[-14]

79



T, 252p3d (O F) 252p3d (P P) 252p3d (1 P) 252p3d (1 P)
eV 2F5;2 2F 2Dssq 2Dssq 2F5 9 2Fy s 2Dys9 2Dy
10604  4.99[13] 5.04-13] 2.80(-13] 3.44[-13] 2.59[-14] 1.83-14] 2.02]-14] 3.01[-14]
1.3786  4.91[13] 5.91[13] 2.83(-13] 3.40[-13] 5.56[-14] 3.97[14] 3.50[-14] 5.53[-14]
17922 4.57[-13] 558[-13] 2.70[-13] 8.28[-13] 9.87}14] 7.13[14] 5.18[-14] 857}-14]
23208  4.07[-13] 5.02[-13 249[13] 3.06[-13] 146[-13] 1.07[-13] 6.63[-14] 1.13[-13]
3.0287  3.48[-13] 4.32(-13] 2.20[13] 2.73(-13] 1.87[-13) 137}-13] 7.48-14] 1.31{13]
3.0374 28613 3.58[-13] 1.86[13] 2.34[-13] 2.10[-13] 155[-13] 7.61}-14] 1.35013]
51186  2.2713] 2.86[-13] 1.51(-13] 1.01[-13] 2.14[-13] 1.58[-13] 7.11[}14] 1.27}-13]
6.6542  1.75[-13) 2.21[-13] 1.19[-13] 151[13] 1.99[-13] 1.48[-13] 6.19[-14] 1.11[-13]
8.6504  1.31[13] 1.67(-13] 9.020-14) 1.16[13] 1.74[-13] 1.20[-13] 5.11[-14] 9.20[-14]
11.2455  9.66[-14] 1.23(-13] 6.69}-14] 8.62[-14] 1.44(-13] 1.07(-13] 4.03[-14] 7.28[-14]
146192 6.97[14] 8.89[-14] 4.87}-14] 6.280-14] 1.14[-13] 8.43}14] 3.07[-14] 555[14]
19.0049  4.96[-14] 6.33(-14] 3.48[-14] 4.51[-14] 8.66[-14] 6.43[-14] 2.28[-14] 4.12[-14]
24.7064 3.49[-14] 4.46{-14] 2.46[-14] 3.19{-14] 6.43[-14] 4.78[-14] 1.65}-14] 3.00[-14]
321184  2.43[14] 3.11}14] 1.72[-14] 2.23[-14] 4.68[-14] 3.47-14] 1.18}-14] 2.14[-14]
41.7539  1.68[-14] 2.15[-14] 1.19[-14] 1.55[-14] 3.34[-14] 2.48-14] 8.33(15] 1.51[-14]
54.2800 1.16[-14] 1.48[-14] 8.21[-15] 1.07[-14] 2.36[-14] 1.75[14] 5.81[-15] 1.05[-14]
70.5640 7.92(-15] 1.02[-14] 5.63[-15] 7.33[-15] 1.65[-14] 1.22[14] 4.03[-15 7.29[-15]
91.7332 5.40[15] 6.93[-15] 3.85[-15] 5.01[15] 1.14[-14] 848[15] 2.77[-15] 5.02[-15]
119.2532 3.68[-15] 4.72[-15] 2.62[-15] 3.42[-15] 7.85[-15] 5.84[-15] 1.90[-15] 3.44[-15]
T, 2574 f (19) 2s°5f (15) 25°6f (15) 2576k (15)
eV 2Py 2Py *Fspn 2F72 *Fya *Frpa *Hgys *Hiip
01000 3.77-17] 2.81[-17] 3.47[18] 206-18] 3.37[-18] 2.07[-18] 1.27-28] 1.55(-28)
01300 1.60[-16] 1.39[-16] 1.47[-17] 9.31[18] 1.81[-17] 1.74[-17] 1.07}-25] 1.31}-25]
0.1690  5.04[16] 4.47[16] 4.11-17] 2.77(-17] 6.36[-17] 6.51-17) 1.75}-23] 2.13]-23]
0.2197 1.11[-15] 1.06[-15] 850-17] 6.11[17] 1.64[16] 1.76[-16] 8.02(-22] 9.80[-22]
0.2856  1.99[-15] 2.05(-15] 1.42j-16] 1.10[-16] 3.42[-16] 3.78[-16] 1.39[-20] 1.70[-20]
0.3713  3.30[-15] 3.70[-15] 2.09[-16) 1.81[-16} 6.11{-16] 6.98[-16] 1.14[-19] 1.40[-19]
0.4827  5.74[-15] 7.01[-15] <2.99[16] 3.06(-16] 1.01}-15] 1.22[-15] 5.28(-19] 6.47[-19]
06275  1.08[-14] 142[-14] 4.8216] 6.09(-16] 1.74[}-15] 2.24[-15] 1.60[-18] 1.96[-18]
0.8157  2.12[-14] 2.92[-14] 1.02[-15] 146[-15] 3.36]-15] 4.59[-15] 4.25[-18] 5.19[-18]
10604  4.06[-14] 575[-14] 2.55[-15] 3.70[-15] 7.04[-15] 9.78[-15] 2.82[-17] 3.40[-17]
1.3786  7.10[-34] 1.02[-13] 6.04[-15] 8.56(-15] 1.39[-14] 1.93(-14] 2.93(-16] 3.51[-16]
1.7922  1.08[-13] 1.56[-13] 1.24[-14] 1.72-14] 242[-14] 3.33(-14] 1.87[-15] 2.24[-15]
2.3208  1.42[13] 206[-13] 2.16{-14] 2.95[-14] 3.69(-14] 5.04-14] 7.22[-15] 8.67-15]
3.0287  1.63[-13) 2.36(-13] 3.21[-14] 4.34[-14] 5.05[-14] 6.86{-14] 1.87]-14] 2.25[-14]
3.9374  1.6713] 243[-13] 4.12[-14] 5.55[-14] 6.26(-14] 8.47-14] 3.55[-14] 4.27[-14)
51186  1.56(13] 2.27[-13] 4.65[-14] 6.25[-14] 7.08[-14] 0.54[-14] 5.32[-14] 6.38[-14]
6.6542  1.36(-13] 1.98[-13] 4.72(-14] 6.33[-14] 7.31(-14] 9.84|-14] 6.62[-14] 7.95[-14]
86504  1.12013] 1.62[-13] 4.39[-14] 5.88[-14] 6.97(-14] 9.37}14] 7.16[-14] 8.59[-14]
11.2455 8.80-14] 1.28-13] 3.80[-14] 5.09[-14] 6.20[-14] 8.33[-14] 6.94[-14] 8.33[-14]
14.6192  6.68}14] 9.69[-14] 3.11[-14] 4.17}14] 521}-14] 6.99[-14] 6.19[-14] 7.43[-14]
10.0049  4.94[14] 7.16[-14] 2.44[-14] 3.27}-14] 4.17[-14] 5.59[-14] 5.18/-14] " 6.21[-14]
24.7064  3.57[-14] 5.18(-14] 1.85(-14] 2.48[-14] 3.22[14] 4.31[-14] 4.12{-14] 4.94[-14]
32.1184  2.54[-14] 3.69(-14] 1.37}-14] 1.83]-14] 2.41[14] 3.23}-14] 3.16[-14] 3.79{-14]
A17539  1.79[-14] 2.60-14) 9.89}-15 1.32[-14] 1.76[-14] 2.36[-14] 2.35}14] 2.82}14)
542800 1.25[-14] 181[-14] 7.04[-15) 9.41[-15] 1.27[-14] 1.70[-14] 1.71[-14] 2.05{-14]
70.5640 8.62[-15] 1.25[14] 4.95[-15] 6.62[-15] 896(-15] 1.20[14] 1.22[-14] 1.46[-14)
91.7332 5.93[-15] 8.60[-15] 3.45[-15) 4.61[-15] 6.28[-15] 8.41[-15] B.61[-15] 1.03[-14]
119.2532 4.06[-15) 5.89[-15] 2.38[-15] 3.18[-15} 4.36[-15] 5.84[-15] 6.01[-15] 7.21[-15]
T, 25%7p (15) 2°7F (18) 2577Th (15) 2p23p (O P)
eV 2Py 2Py 2Fy R *Hoo  *Hiyyp  *Dypo *Dy2
01000 3.13[17] 54717 2.87[-18]  2.75]-18] 2.82-28] 3.42[-28] L.OO[-16] 7.66]-17)
01300  8.85[-17) 158[-16] 1.66[-17] 1.71j-17] 2.38]-25] 2.80[-25] 3.71[-16] 2.73[-16]
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T, 25°Tp (15) 2571 (*8) 25°7Th (18) 2p%3p PP)
eV 2Py 2Py 2Fs)a 2Fr 2Hgsa *Hun 2Dy 2Ds
0.1690 2.04[-16] 3.78[-16] 6.24[-17] 6.73[-17) 3.87[-23] 4.72[-23) 9.70[-16] 7.13[-16]
(0.2197 3.85[-16] 7.42[—16] 1.71{-15] 1.90[~15] 1.77[—21] 2.17[—21] 1.91[-15] 1.44[—15]
(.2856 6.00(-16) 1.20[-15) 3.69[-16] 4.19[-16] 3.08[-20} 3.76[-20] 3.03[-15] 2.38[—15}
0.3713 7.90-16] 1.62[-15] 6.51[-16] 7.49[-16] 2.52[-19] 3.09[-19] 4.14[-15] 3.46[—15}
0.4827 9.05[-16) 1.90[-15) 9.66{-16] 1.13[-15] 1.17[-18] 1.43[-18] 5.17[—15] 4.67[—15]
0.6275  9.39(-16) 1.99[-15] 1.25{-15] 1.48[-15) 3.51[-18] 4.30[-18] 6.17[-15] 6.05[-15]
0.8157 9.32[-16] 1.98[-15] 1.49{-15] 1.80[-15] 7.86[-18] 9.62i—18] 7.23[-15] 7.64[-15]
1.0604 9.59[-16] 2.02[—15] 1.7?I-15] 2.13[—15] 1.87[—17] 2.28(—17] 8.32[-15} 9.28[—15]
1.3786 1.07[—15] 2.22[—15] 2.00[-15] 2.54[—15] l.ll[—lﬁ] 1.33[-16] 9.24[——15] 1.07[-14]
1.7922 1.30[-15] 2.63[—15] 2.35[-15] 3.07-15] 7.97[-16] 9.57[-16] 9.72[-15] 1.15[-14]
2.3298 1.68]-15) 3.37[-15] 2.81[-15] 3.72§-15] 3.70[-15] 4.45[-15] 9.61[-15] 1.15[—14]
3.0287 2.30[-15} 4.60[—15] 3.39[-15] 4.52{-15] 1.12[—14] 1.34[-14] 8.92[—15] 1.07[-14]
3.9374 3.16{-15} 6.34[-15] 4.10[-15] 5.47[-15] 2.40[-14] 2.88[—143 7.82[—15] 9.46[—15]
51186  4.08[-15] 8.20[-15] 4.77[-15] 6.38[-15] 3.94[—14] 4.73[-14] 6.52[-15] 7.90[-15]
6.6542 4.77(-15] 9.60[-15] 5.21[-15] 6.96[-15] 5.27[-14] 6.33[-14] 5.21{-15] 6.33[-15]
8.6504 5.03{-15] 1.01 [-14] 5.26[-15] 7.02[-15] 5.03[—14] 7.23[-14] 4.02[—15] 4.89[-15]
11.2455 4.84[-15] 9.78[-15] 4.92[-15] 6.57[-15} 6.10[—14] 7.32[-14] 3.02[—15] 3.67[-15]
14.6192  4.32[-15] 8.73[-15] 4.31[—15] 5.75[-15] 5.62[-14] 6.74[-14] 2.22[-15] 2.69-15]
19.0049 3.62[-15] 7.32[—15] 3.58[—15] 4.77[—15] 4.82[—14] 5.78[—14] 1.60[—15] 1.94[—15]
24.7064 ‘2.89[-15] 5.85[-15} 2.83[—15] 3.78[—15] 3.91[-14] 4.69[~14] 1.13[—15] 1.38[—15]
32.1184 2.23[-15] 4.50[-15] 2.17[-15] 2.89[-15] 3.04[-14] 3.65[-14] 7.97[—16} 9.69[—16]
41.7539  1.66[-15] 3.36{-15] 1.61(-15] 2.15(-15] 2.29[-14] 2.75[-14] 5.55[—16] 6.75[-16]
54.2800 1.21[-15) 2.45{-15] 1.17[-15] 1.56[-15] 1.68[-14] 2.01[—14] 3.83[-16] 4.66]-16]
70.5640 8.68[-16) 1.76[-15 8.38[-16] 1.12[-15] 1.21[-14} 1.45]-14] 2.64[-16] 3.21[-16]
91.7332 6.13[-16] 1.24[-15] 5.91[-16] 7.87[—16] 8.57[-15] 1.03(-14] 1.80[-16] 2.19[-16]
119.2532  4.29[-16] 8.67[-16] 4.13[—16} 5.50-16] 6.01[-15 7.21[-15] 1.23[-16] 1.50[-16]
Te 25°8p (IS) 2s°8f (15) 2528k (15) 2578k (IS}
eV 2Py s 2Py *Fy *Fyyp 2Hyy ‘Hup  *Kup *Kisp
0.1000 1.42[-17] 2.561-17] 231[-17] 2.86[.17] B.58.28] 1.04[-27] 331-74] 3.82[-74]
0.1300 4.26[-17) 7.82[-17) 1.27}-16] 1.74[16] 7.24[-25] 8.82(-25 9.33-61] 1.08[-60]
0.1690  1.05}16] 1.98[-16] 4.78116] 7.02-16) 1.18[-22] 1.44[-22] 1.91[50] 2.21[-50]
0.2197  2.09[-16] 4.07[16] 1.37(-15] 2.11[-15] 5.41[21] 6.61[-21] 2.10[-42] 2.42[-42]
0.2856  3.40-16) 6.80[-16] 3.15[-15] 5.01[-15] 9.37[-20] 1.15[-19] 1.26[-35) 1.44[-35]
0.3713  4.63[-16] 9.45[-16] 5.86[-15] 9.53[-15] 7.68[-19] 9.41[-19) 3.77[-30] 4.31[-30]
0.4827  5.46i-16] 1.13[-15] 9.01[-15] 1.49[-14] 3.55}-18] 4.36[-18] 6.07[-26] 6.94]-26]
0.6275  5.810-16) 1.21[-15] 1.18[-14] 1.97[-14] 10717 1.31[17] 9.63(-23 1.10[-22]
0.8157  5.80{-16) 1.23[-15] 1.35[-14] 2.28[14] 237017] 2.91[17] 2.55(-20] 2.91(-20]
10604  5.99[-16) 1.25[-15] 141[-14] 240[-14] 4.42(17] 541[}17] 1.70[-18] 1.94[-18]
13786  6.34[-16] 131[15] 138(-14] 235014 1.08[-16} 131]-16] 3.93[-17] 4.50[-17]
17922 7.16[-16] 14715 1.28[-14] 2.20[-14] 5.23[-16] 6.30-16] 4.02[-16] 4.60[-16]
23298  9.34[-16] 1.90[-15] 1.20[-14] 2.04[-14] 2.48[15 2.97-15] 2:20[15] 2.51[-15]
3.0287  1.45[-15] 293115 1.18[-14] 1.96[-14] 8.08[-15] 9.70{-15] 7.41[15] 8.46(-15]
3.9374  2.36[-15] 4.751-15] 1.30(-14] 2.04[-14] 1.86[14] 223[14] 1.72(14] 1.97[-14]
51186  3.50[-15] 7.04{-15 150(-14) 2.24[14] 3.24[14] 3.89[14] 3.01[14] 3.44[-14]
6.6542  4.53[-15] 9.11[-15] 1.71[-14] 244[-14] 4.54[14] 5.45[-14] 4.22[-14] 4.83[-14]
8.6504  5.14[15] 1.03[-14] 1.81[14] 2.52[-14] 5.37[-14] 6.45}-14] 501[-14] 5.72[14)
11.2455  5.21[-15] 1.05[-14] 1.77[-14] 242[-14] 559[-14] 6.70[-14] 5.21[-14] 5.95[-14)
14.6192  4.82)-15] 9.69[-15] 1.60[-14] 217}-14] 5.26[-14] 6.31[-14] 4.90[-14] 5.60[-14]
19.00490  4.15[-15] 8.35(-15] 1.37[-14] 1.84[-14] 4.58/-14] 5.50[-14] 4.27[-14] 4.88[-14)
247064 3.39[-15] 6.81[-15] L11[-14] 1.48[-14] 3.76[-14] 4.52(-14] 3.51[14] 4.01[-14]
32.1184  2.64[15] 532(-15] 8.60[15] 1.15[14] 2.96[-14] 3.55[-14] 2.76[14] 3.15[-14]
41.7539  2.00(-15] 4.01[-15] 6.48[-15] 8.63[-15] 2.24[-14] 2.69[-14] 2.09[-14] 2.39[-14]
54.2800 1.47(-15] 2.95[-15] 4.75[-18} 6.33-15] 1.65-14] 1.98[-14] 1.54[-14] 1.76[-14}
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T, 25°8p (1 3) 25°8f (15) 25°8h (15) 2578k (1S)
eV 2P1/1> 2P3/2 2Fs/z 21‘7'7/2 2Hsa/z 2Hu/z 2Km/z 2K15/2
70.5640 1.06[-15] 2.13[-15] 3.42[-15] 4.55(-15] 1.20[-14] 1.43[-14] 1.12[-14] 1.27[-14]
91.7332 7.53[-16] 1.51]-15] 2.43(-15] 3.23(-15] 8.50(-15] 1.02[-14] 7.94[-15] 9.07[-15]
119.2532 5.28[-16] 1.06[-15) 1.70[-15] 2.26}-15] 5.97[-15] 7.17[-15] 5.58{-151 6.37(-15]
T, 252p4s (°F) 252pds (°P) 252pdd (3 P)
eV 4Pl,"z 4P3/2 4Ps/z 2P1/2 2P:a/z 4P1/2 4P3/2 41:'5/2 .
0.1000  1.49[-15] 6.66[-15 2.36[-15} 1.26[-15] 2.29[-15] 2.45[-15] 1.16[-14] 6.65[-15]
0.1300  2.82[-15] 1.31[-14] 5.36[-15) 3.19[-15] 5.82{-15] 4.39[-15] 2.12[-14] 1.08[-14|
0.1690  4.47(-15] 2.17[-14] 1.03[-14] 6.46[-15] 1.20}-14] 6.76[-15] 3.20[-14] 1.69[-14]
02197  6.14}-15] 3.10[-14] 1.66[-14] 1.09{-14] 2.09[-14] 09.14[-15] 4.47[-14] 2.42[-14]
0.2856  7.44[-15] 3.89[-14] 2.29[-14] 1.57[-14] 3.11[-14] 1.10[-14] 5.42{-14] 3.10[-14]
0.3713  8.09[-15) 4.35[-14] 2.72[-14] 1.96[-14] 3.99[-14] 1.21[-14] 5.95[-14] 3.57[-14]}
0.4827  8.03[-15] 4.40%-14] 2.87[-14] 2.17[-14] 4.52[-14] 1.22[-14] 6.01[-14] 3.73[-14]
0.6275  7.49[-15] 4.12{-14] 2.76[-14] 2.19[-14] 4.66[-14] 1.16[-14] 5.68[-14] 3.61[-14]
0.8157  6.80[-15] 3.66[-14] 2.48[-14] 2.09[-14] 4.50[-14] 1.05(-14] 5.14[-14] 3.35[-14]
1.0604  6.25[-15) 3.17[-14] 2.12[-14] 1.94[-14] 4.21[-14] 9.49[-15] 4.57[-14] 3.10[-14]
1.3786  5.93[-15} 2.74[-14] 1.78[-14] 1.79(-14] 3.91[-14] 8.66[-15] 4.09[-14] 2.96[-14]
1.7922  5.80[-15] 2.39[-14] 1.48[-14] 1.66[-14] 3.62[-14] 8.03(-15] 3.70[-14] 2.91{-14]
2.3298  5.69[-15] 2.12[-14] 1.23[-14] 1.53{-14] 3.32[-14] 7.46[-15] 3.35[-14] 2.88[-14]
3.0287  5.46[-15] 1.89[-14] 1.03[-14] 1.39[-14] 2.98[-14] 6.78[-15] 2.97[-14] 2.76[-14]
3.9374  5.04{-15] 1.66[-14] 8.44[-15] 1.22]-14] 2.61[-14] 5.95}-15] 2.56[-14] 2.53[-14]
51186  4.45[-15] 1.43[-14] 6.82{-15] 1.05[-14] 2.22[-14] 5.02[-15] 2.13[-14] 2.20[-14]
6.6542  3.75[-15] 1.19[-14] 5.39[-15] 8.70[-15] 1.83[-14] 4.06[-15] 1.71[-14] 1.83[-14]
8.6504  3.04[-15] 9.60[-15] 4.15[-15] 7.00[-15] 1.47[-14] 3.17[-15] 1.32}-14] 1.45[-14]
11.2455 © 2.37[-15] T7.49[-15] 3.12[-15] 5.47[-15] 1.14[-14] 2.41[-15] 9.97[-15] 1.12[-14]
14.6192  1.79[-15] 5.69[-15] 2.30[-15] 4.16[-15] 8.64[-15] 1.78[-15] 7.34]-15] 8.33[-15)
19.0049 1.32[-15] 4.21[-15! 1.67[-15] 3.09[-15] 6.40[-15] 1.29[-15] 5.31[-15] 6.08[-15)
24.7064  9.60[-16] 3.06[-15] 1.19[-15] 2.25[-15] 4.66[-15] 9.20[-16] 3.78]-15] 4.36[-15]
32.1184 6.84[-16] 2.19[-15] 8.40[-16] 1.61[-15] 3.33[-15] 6.48[-16] 2.66[-15] 3.09[-15]
41.7539  4.82[-16] 1.54[-15] 5.87[-16) 1.14[-15] 2.36[-15] 4.52[-16] 1.85[-15] 2.16[-15]
54.2800  3.36(-16] 1.08[-15) 4.06[-16] 8.00[-16] 1.65[-15) 3.13[-16] 1.28[-15] 1.50[-15]
70.5640  2.33(-16] 7.48[-16] 2.80[-16] 5.56[-16] 1.14[-15} 2.16[-16] 8.80[-16] 1.03[-15]
91.7332  1.60-16] 5.15[-16] 1.92[-16] 3.83[-16] 7.89[-16] 1.48[-16] 6.03[-16] 7.09[-16]
119.2532  1.10[:16] 3.53(-16] 1.31[-16] 2.63[-16] 5.42[-16] 1.01]-16] 4.11]-16] 4.85[-16]
T, 252pdd (°P) 2s2pdd (3 P)
eV “F3 ‘F5p “Fr “Fa ‘D “Daja 4 Dysa “Ds/9
0.1000  1.34[-14] 1.97[-14] 4.53[-14] 5.77[-14] 1.07[-13] 1.15[-13] 1.90[-13] 6.88[-13]
0.1300 1.27[-14] 2.21[-14] 5.00[-14] 5.25[-14] 9.00[-14] 9.83[-14] 1.67]-13] 6.27[-13]
0.1690  1.19[-14] 2.44[-14] 5.41[-14] 4.48[-14] 7.32[-14] 8.20[-14] 1.41}13] 5.36[-13]
0.2197  1.12[-14] 2.66[-14] 5.70[-14] 3.65[-14] 5.93[-14] 7.10[-14] 1.18[-13] 4.39[-13)
0.2856  1.05(-14] 2.96[-14] 5.85[-14] 2.89[-14] 4.89(-14] 6.34[-14] 9.96[-14} 3.50{-13|
0.3713  9.90[-15] 3.43[-14] 5.86[-14] 2.26[-14] 4.21[-14] 5.90[-14] 8.46[-14) 2.73[-13]
0.4827  9.52[-15] 4.01[-14] 5.75[-14) 1.77[-14] 3.80[-14] 5.65[-14] 7.19[-14] 2.10[-13]
0.6275  9.38[-15] 4.58(-14] 5.58[-14] 1.40[-14] 3.54[-14] 5.43[-14] 6.10[-14] 1.60[-13]
0.8157  9.72[-15] 5.04[-14] 5.46[-14] 1.14[-14] 3.33[-14] 517[-14] 5.19[}-14] 1.22[-13]
1.0604  1.08[-14] 5.41[-14] 5.52[-14] 9.87[-15 3.13[-14] 4.86[-14] 4.54[-14] 9.55[-14]
1.3786  1.27[-14] 5.68[-14] 5.74[-14] 9.06[-15] 2.93[-14] 4.52[-14] 4.14[-14] 7.81[-14]
1.7922  1.48[-14] 5.81[-14] 5.95[-14] 8.60[-15] 2.70[-14] 4.14[-14] 3.90[-14] 6.69[-14]
2.3298  1.63[-14] 5.69[-14] 5.96[-14) 8.09[-15] 2.44[-14] 3.71[-14] 3.70[-14] 5.86[-14]
3.0287  1.68[-14] 5.30[-14] 5.66[-14] 7.36[-15] 2.14[-14] 3.22[-14] 3.43[-14] 5.10[-14]
3.9374 1.59[-14] 4.68[-14}] 5.07[-14) 6.40[-15 1.81[-14] 2.70[-14] 3.05[-14] 4.33[-14|
51186  1.41(-14] 3.94[-14] 4.30[-14] 5.32[-15] 1.48[-14] 2.18[-14] 2.60[-14] 3.536[-14]
6.6542  1.19(-14] 3.17[-14] 3.49[-14} 4.24[-15] 1.17[-14] 1.71[-14] 2.11]-14] 2.82[-14]
8.6504  9.50[-15] 2.46[-14] 2.72[-14] 3.27[-15] 8.92[-15] 1.30[-14] 1.66[-14] 2.17[-14]
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T, 252pdd (°P) 752pad (°P)
eV 4 F3 2 P Fya *Fys Dy 4Dy ‘Dssa 4Dy7/2
112455 7.3215] 185014] 2.05[14] 2.45[-15] 6.651-15] 006215 L26[-14] L63}14)
14.6192  5.48[-15] 1.36}-14] 1.51[14] 1.79[-15] 4.86{-15] 6.99[-15] 9.34[-15] 1.19]-14]
19.0049 4.01[-15] 9.84}-15] 1.09[14] 1.28[-15] 3.49f-15] 5.00[-15] 6.77[-15] 8.57[-15)
24.7064 2.88[15] 7.00015] 7.78]-15] 9.12[-16] 24715 3.53[15 4.84[-15] 6.08[-15]
32.0184  2.04-15] 4.91[15] 5.47[15] 6.39[-16] 1.73}-15] 247(-15] B3.41[-15 4.26[-15]
41.7539 1.43[—15] 3.42[—15] 3.81[—15] 4.44[~].ﬁ] 1.20[—15] 1.71[—15] 2.38[-15] 2.97[-15]
54.2800 9.90[-16] 2.36[-15] 2.63[-15] 3.07[-16] B.28[-16] 1.18[-15] 1.65[-15] 2.05[-15)
70.5640 6.83[-16] 1.63[-15] 1.81[-15] 2.10[—16] 5.69[-16] 8.09[-16] 1.14[-15] 1.41[-15}
91.7332 4.69[-16] 1.11[-15] 1.24[-15] 1.44[-16] 3.89{-16] 5.53[-16] 7.78[-16] 9.63[-16}
119.2532 3.20[-16] 7.59[-16] 8.46[-16] 9.81[-17] 2.65[-16] 3.77[-16] 5.31[-16] 6.56[-16]
T, 2s2pdd (3 P) 252pdd (3 P) 2s2pdd (3P) 2s2p5s (3 P)
eV Py 2F2s 2Dy3s2 2Ds o 2P 2Pyq 4Py 4Py
01000  3.281-16] 3.50[-16] 2.18[-15] 241[-15] 4.52}-16] O46[-16] 6.42[-17] 2.831-16]
01300 1.82[-15] 1.85[-15] 6.43[-15] 6.43[-15] 1.44[-15] 2.91[-15] 1.64[-16] 7.68[-16]
01690  6.80[-15] 7.19(15] 1.46[-14] 1.36[-14] 4.24{-15 8.39[15] 3.44[-16] 1.69[-15]
0.2197  1.91[}14] 210{14] 2.68[-14] 242(-14] 1.10[-14] 2.18[-14] 5.87[-16] 2.98[-15]
0.2856  4.27[-14] 4.85(14] 4.11[-14] 3.71[-14] 2.38}-14] 4.74[-14] 8.30}16] 4.31[-15]
0.3713  7.77}-14] 9.03(-14] 5.46[-14] 506[-14] 4.20[14] 8.37[14] 1.00[-15] 5.31[-15]
0.4827  1.17}13] 1.39(13] 6.48[-14]. 6.21[-14] 6.12}14] 1.22[13] 1.09[15] 5.76[-15]
0.6275 152[13) 182(-13] 7.02]-14] 6.99[-14] 7.62}-14] 152[-13] 1.11[-15] 5.73[-15]
0.8157 1.73}13) 2.09(13] 7.12]-14] 7.35[-14] 8.37}-14] 1.66[-13] 1.14}15] 5.49[-15]
10604  1.79[-13] 2.18[-13] 6.91[-14] 7.40[-14] 8.39{-14] 1.67(-13] 1.25-15 5.29[-15]
1.3786  1.73[13] 2.12(-13] 6.54[14] 7.27[-14] 7.86{-14] 1.56(-13] 1.43]15] 5.21[-15)
17922 1.59[-13) 1.97[-13] 6.08}-14] 7.00[-14] 7.04[-14] 1.39[-13] 1.63]15] 5.20[-15]
2.3208  141(13) 1.75[-13] 5520-14] 6.57[14] 6.07(-14] 1.20[13] 177015 5.11[-15]
3.0287 1.20[13] 1.50[13] 4.86[-14] 5094[-14] 507(-14] 1.00[-13] 1.79{-15] 4.83]-15]
39374 991[-14) 125013 4.13[-14] 5.17}14] 4.12(14] 8.15[14] 1.69-15] 4.35[-15]
51186  7.93]-14] 1.00[-13] 3.38]-14] 4.31[14] 3.25(14] 6.42-14] 1.49}-15] 3.73[-15)
6.6542  6.18[-14] 7.87(-14] 2.67[-14] 3.45[-14] 2.49{-14] 4.93[14] 1.25[-15] 3.06[-15)
8.6504 4.69[-14] 6.02(-14] 2.05[-14] 2.68[-14) 187(-14] 3.70[14] 9.95[-16] 2.41[-15]
112456  3.49(-14] 450(-14] 1.53[-14] 2.02[-14] 1.37[14] 2.72[-14] 7.67[-16] 1.84[-13]
146192 2.55[-14] 3.31[14] 112[-14] 1.48[-14] 9.93[-15 196[-14] 5.74[16] 1.37[-15]
19.0040 1.84[-14] 2.39[14] 8.07[-15. 1.07[14] 7.07[-15 1.40[}-14] 4.20[-16] 9.97[-16]
24.7064 1.30[-14] 1.70[-14] 5.72[-13] 7.63}15] 4.98-15] 9.831-15] 3.01[-16] 7.14l-16]
32.1184  9.16[-15] 1.20[-14] 4.02-13] 5.36-15] 3.47}-15] 6.85-15] 2.13[-16] 5.05/-16]
41,7539  6.39-15] 8.40[-15] 279[-15] 3.74115] 2.40[-15] 4.75(-15] 1.49[-16] 3.53[-16]
54.2800 4.42[15] 5.82[-15] 1.93[-15] 2.58015] 1.65[-15] 3.27[-15] 1.04[-16] 2.45[-16]
705640  3.04[15] 4.01[15] 132015 1.78[-15] 1.13[15] 2.24[15) 7.16[17] 1.69-16]
917332 2.08[-15] 275[-15] 9.06[16] 12215 7.74[-16] 1.53[15] 4.91[-17] 1.16[-16]
119.2532 142-15] 1.88[-15] 6.18[-16] 8.30[-i6] 527-16] L.04[-15] 3.36[-17] 7.92-17)
T. 2p%3p (°P) 2p*3p (°P) 2p*3p (°P)
eV 281 Dy ‘Dsyp “Dsya “Dipa ‘P “Pys “Pssa
01000 257[-15] 2.32(-14] 34714 431[-14] 1.46[-13] 7.04[-16] 8.67[-15] L30L15]
0.1300  6.00[-15) 1.95[-14] 2.14[-14] 3.76[-14] 1.33[-13] 1.46[-15) 6.95[-15] 2.74[-15)
0.1690  1.001-14] 1.57(-14] 1.79}14] 3.22[-14] . 1.13[13] 2.25[-15] 1.09[-14] 4.86[-15]
02197  1.63}14] 124[-14] 148[-14] 2.67[-14] 9.20[-14] 2.99[-15) 1.48[-14] 7.37[-15]
0.2856  2.10[-14] 9.80[-15] 1.23[-14] 2.19[-14] 7.18[-14] 3.52[-15) 1.77[14] 9.66[-15]
0.3713  2.37}-14] 8.09[-15] 1.06[-14] 1.77[-14] 545[-14] 3.75[-15] 1.91[-14] 1.12[-14]
04827  242{-14] 7.4[15] 0.66[15 1.43[-14] 4.06[-14] 3.67[-15) 1.80[-14] 1.16[-14]
0.6275  2.26{-14] 6.65[-15] 9.13[-15] 1.15[-14] 2.98[-14] 3.36[-15] 1.73[-14) 1.10[14]
08157  1.97-14] 6.31[-15] 8.70[-15 9.36[-15] 2.19[-14] 2.91[-15 1.51[14] 9.81[15]
10604 1.64[-14) 596(-15] 8.23}15] 7.84[15] 1.65[14) 244}-15] 1.26[-14] 8.35[-15]
1.3786  1.31[-14] 555[-15] 7.66-15] 6.86(-15] 1.29[14] 2.00[-15] 1.02}-14] 6.93[-15]
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T. 2p%3p (°P) 2p*3p (°P) 2p%3p CP)
eV 2812 “Dyy "Dy “Dsra ADqya “Pyyy “Pysa Psy
17922 LOI[14] 5.08[-15] 7.02-15] 6.25L.15] 1.07-14] 1.64[L15] 8.20-15] B5.7i[-15]
23208  7.69[-15| 4.50[15] 6.32[-15] 5.78[-15] ©0.08[-15] 1.36[15] 6.57[-15] 4.69[-15]
3.0287 5.73[-15] 4.090-15] 558[15] 5.26[-15] 7.77}-15] 1.12[15] 5.26{-15] 3.83[-15]
39374  4.21[15] 3.57-15] 4.82[-15] 4.64[-15] 6.55{-15] 9.24[16] 4.20}15] 3.10{-15]
51186  3.050-15) 3.04[15) 4.04[-15] 3.92[-15] 5.38[-15] 7.49[-16] 3.32[-15] 2.46}-15]
6.6542  2.18[-15] 2.50[15] 3.28(-15] 31915} 4.28[-15] 5.94[-16] 2.59[-15] 1.91[-15]
86504  L55[15] 200[15] 2594150 2.50[-15] 3.30[-15] 4.60[-16] 1.98[-15] 145[-15]
112455 1.09[-15] 155015 1.99{-15] 1.90[15] 2.49[15] 3.48[-16] 148[-15 1.08[-15]
14.6192 7.56[-16] 1.17[15] 1.49[-15] 1.41[-15] 1.83}15] 257}-16] 1.09}15] 7.87[-16]
19.0049 5.24[-16] 8.61[-16] 1.09[-15] 1.02[-15] 1.32[-15] 187}-16] 7.90-16] 5.65[-16]
247064 3.61[16] 6.23-16] 7.84[16] 7.30(:16] 9.41[-16] 1.34[-16] 5.64}-16] 4.00[-16]
32.1184 247016] 4.44[-16] 5.57(-16] 5.154-16] 6.62[-16] 9.46{-17] 3.98[-16] 281[-16)
417530 1.69[-16] 3.13[-16] 3.91[-16] 3.60[-16] 4.61[-16] 6.62-17} 2.78[-16] 1.95[-16]
542800 1.15[-16] 2.18[-16] 2.72[-16] 2.49[-16] 3.19-16] 4.59/-17] 193[-16] 1.35[-16]
70.5640 7.83[17] 1.51[-16] 1.88[-16] 1.72[-16] 2.20[-16] 3.17-17] 1.33(-18] 9.27[-17]
91.7332  5.31[-17] 1.04{-16] 1.29[-16] 1.18[-16] 1.50[16] 2.17[-17] 9.11[-17) 6.34[-17]
119.2532 3.60[-17] 7.14[-17] 8.86[17] 8.03[-17] 103[-16] L49[-17] 6.22{-17) 4.33[-17]
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Tahle XI: DR rate coefficients (ag in cm?/s) for excited even-parity states of B-like oxygen.

T, 252p° (°P) 252p° (2D) 252p° (15) 25207 (BP)

eV “Pije 4Ps/n “Pysa *D3ys D5/ 2812 tPyy 2Py
01000 2.48(-15] 2.34-15] 1.66-15] 243[12] 3.32M12] 1.73012] 1.22112] 203[-17]
0.1300  341[15] 7.14[15] 057(15] 4.10[-12] 573[12] 187}12] 1.20012] 2.23[-12]
0.1600 7.36{-15] 3.47]14] 575[14] 5.65012] 8.01[12] 1.82}-12] 123012 2.20[12]
0.2197  2.05(-14] 1.27}-13] 2.24}13] 6.67[-12] 9.59[12] 164[-12] 1.09}-12] 2.04[-12]
02856  4.87(-14] 3.24[13) 5.86{-13] 7.08(12] 1.04[11] 143{12] 9.32(13] 1.85-12|
03713 8.99[-14) 611013 1.13(12) 7.05}12] 1.05-11] 1.26[-12] 7.87[13] 1.72[-12|
0.4827 13318} 9.11f13] 1.70(12) 6.77[12] 1.03[11 11712  6.73[13] 1.65[-12]
0.6275  1.66[-13] 1.13(12] 215[12) 6.32}-12} 9.88[12] 1.13[12] 5.87[13] 1.89-12]
0.8157 182[-13] 1.24(12] 2.37[12) 5.76[-12] 9.6[12] 1L1M-12] 5.22[13 1.54[-19]
10604  182(-13] 122012 238(-12) 511}12) 824012] 1.09[12] 4.75[13] 1.49[-12]
13786 1.72(13] 113[12] 2.24[12] 4.45012] 7.23012] 1.09[-12] 4.44[13] 1.46[12]
17922 157013] 100[12] 202012 382012] 6.24(12] 1.08[-12] 4.23[-13] 1.46[-12]
2.3208  140[-13] 859[-13] 177(-12] 3.24-12] 5.30012] 1.05[12] 4.04[13] 1.44[12]
3.0287 123013 7.a8[13] 151[12] 271[12] 4.44[-12] 9.99[13] 3.80[-13] 1.38[-12]
39374 105013 5.84[13] 124[12] 2.23(12] 364[12] 9.00[-13] 3.46[-13] 1.27[-12]
51186  8.67(-14] 4.63[13] 9.97}13] 1.79[12] 2.92(12 7.91[13] 3.03-13] L.11[-12]
6.6542 6.94[-14] 3.58[13] 7.76[-13] 1.41[12] 229012 6.59[-13] 2.55[-13] 9.24[-L13]
8.6504 5.39[-14] 2.69[13) 5.88[13] 108[12] L73[-12] 5.20[-13] 2.06[-13] 7.42[-13]
112455 4.08(-14] 1.99(13) 4.36[13] 8.14[13] 1.32}12] 4.10[13] 162[-13] 5.75}13]
146192 3.01}14] 1.44[13] 317013 6.01[13] 9.69[-13] 3.00013] 1.23}13] 4.34[-13]
19.0049 2.18[-14] 1.03}13] 2.27[-13] 4.36[13] 7.01[13] 2.28(13) 09.16[-14] 3.20[-13]
247064 1.56014) 7.250-14] 1.60[13] 312013 501013 165-13] 667014 2.31[13]
321184 1.10[-14] 507014 1.12(13] 2.20{-13] 353(13] 1.18[13} 4.78[-14] 1.65[-13]
417539  7.65[-15] 3.51(-14] 7.77[14] 1.54[13] 2.47}13] 8.29}14] 3.38[-14] 1.16/-13]
54.2800 5.30(-15] 242(-14] 536[14] 10713 171[13] 5.78[-14] 2.37[-14] 8.08[-14]
70.5640 365015 166[-14] 3.68114] 7.37-14] 1.18[-13] 4.01}-14] 1.65}14] 5.5914]
017332  2.50[15] L13[14] 251}14] 5.06(-14] 8.10[14] 2.76[-14] 1.13[-14] 3.85-14]
119.2532  1.71}15] 7.72[15] 1.71}14] 3.46[14] 554-14] 1.89}14] 7.79[-15] 2.64]-14]

T 252p3p (O P) 252p3p (3P) 252p3p (O P)

eV Dy 4Dy “Ds /2 D12 2Py 2Py Dy 2Ds/q
01000 2420-14] 233114] 9.78(-16] 154[16] 167013 3.10[-13] 3.18-13] 3.79]-13]
01300 255-14] 2.68[14] 3.71[-15 6.361-16] 1.76[-13] 3.41[-13] 3.38[-13] 4.31}-13]
0.1690 244[-14] 3.35014] 170[-14] 2.87]-15] L.68[13] 3.37[-13] 3.27(-13] 4.38}-13]
02197 218(-14] 5.19[14] 559[-14] 9.74[15 1.50(13] 3.3[13] 3.00[-13] 4.17[-13]
0.2856  1.89[-14] 8.80[-14] 1.30[-13] 2.36[14] 1.29[-13] 2.87}13] 2.75[-13] 3.95[-13]
03713  1.66[-14] 1.37}13] 2.20[-13] 4.30[-14] 1.11}13] 2.71}13] 2.69[-13] 3.95[-13]
04827  1.51(-14] 183[13] 3.24[-13] 6.27[-14] 9.86[-14] 265113 2.82[13] 4.22[-13]
0.6275  1.41[-14] 2.13[13] 3.87[13] 7.68[14] 8.94[14] 260013 3.02[13] 4.56[-13]
0.8157 132[14] 2.23]13) 40013 826014] 8.12[14] 2.50[13] 3.13-13] 4.78[-13]
10604 1.25[-14] 2.14[13] 3.95[-13] 8.09[-14] 7.280-14] 2.33[-13] 3.10[-13] 4.76[-13]
13786  1.17[-14] 1.93[13] 3.59-13) 7.42[14] 6.41[14] 210{-13] 2.04[13] 4.54[-13]
17922 109[14] 1.67-13] 3.11[-13) 6.49[-14] 5.52[14] 183-13] 2.68[-13] 4.17}-13]
23298  101[-14] 1.40-13] 259[-13] 550114 4.67[-14] 156[-13] 2.37[-13] 3.70[-13]
30287  9.03[15] 114113 2.10[13] 452(14] 3.85[14] 1.20[13] 2.03[-13] 3.17[-13]
39374  7.81-15 9.00/14] 165113 3.62(-14] 3.10[-14] 1.04[-13] 168[-13] 2.64[-13]
51186 6.50[-15] 6.93-14] 127(-13] 2.82-14] 2.44[-14] 8.16[14] 1.35[-13] 2.12[-13]
6.6542 52115 522014 9.53[14] 2.14014] 187[-14] 6.23[14] 1.05[-13] 1.66[-13]
8.6504 4.04{15] 3.84-14] 7.01[14] 1.59-14] 1.40[-14] 465014 7.98[-14] 1.26[-13]
112455  3.04[-15] 2.780-14] 5.07-14] 1.16(-14] 1.03}-14] 3.41[24] 592[-14] 9.33[-14]
14.6192  2.24[15] 1.99(-14] 3.61[14] 8.36[-15] 7.40[15 245[-14] 4.31}-14] 6.79[-14]
19.0049 1.62[-15] 140{-14] 2.54[14] 59315] 526015 L.74[14] 3.08[14] 4.87]-14]
247060 11515 9.80[-15] L77[14] 4.16{-15] 3.70[15] 1.22[14] 2.18[}-14] 3.44[-14]
32,1184  8.12[16] 6.79[-15] 1.23[14] 2.80[15] 2.58[-15] 852[-15] 1.53[14] 2.41[-14]
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T

252p3p (O P)

2s2p3p (CP)

2s2p3p (B P)

eV *Dyy2 D39 4Ds s D72 2Py, 2Pz 2D3py - *Dgpy
417539 566116  4.68[15]  8A6L15] 200116 1.70[15]  5.89115]  1.06[-14] L.67[-14]
542800  3.91016)  3.21(15] 580015  137015]  123(15] 40515 7.30[-15] 1.15[-14]
70.5640  2.69[-16)  2.19(15]  3.96[-15]  9.40[-16]  8.42{-16]  2.77(-15) 5.01}15 7.91[-15]
917332 1.84[16]  1.49-15)  270[-15]  6.41[-16]  5.75[16]  1.89}-15] 3.43[-15] 5.41[-15]
1192532  1.26[-16]  1.02[15]  1.83[-15]  4.36(-16]  3.91[16]  1.20[15] 2.34[-15 3.69[-15]
T. 252p3p (°P) 2s2pdp (1 P) 252p3p (P P)
eV APy “P3/a “Pssa 2Dy/o 2Ds)q 2Py 2Py 28112
01000 1.82[-16]  202016]  3.20016]  2.96[-13]  415013]  8.651-14] 145013 3.14[-14]
01300  253-16]  6.54(16]  9.37(16]  5.100-13]  7.26(13]  90.13}14] 1.50[-13] 3.40[-14]
0.1690  5.52(-16]  2.69[-15]  4.54(15  7.06[-13]  1.02012]  871[14] 157}13] 3.32[-14]
0.2197  1.55[-15]  9.55[-15]  L700-14]  8.30-13]  1.21[12]  7.76[-14] 144[13] 3.07[-14]
0.2856  3.67]-15] 24214  4.43}14]  863-13  127}12]  6.71-14] 1.20[13] 3.01(14]
03713 6.80[-15]  455[-14]  8501-14]  821f-13]  1.21[12]  5.95}14] 1.18[-13] 3.52{-14]
04827  1.02[-14]  6.78(14]  1.20[13]  7.33}-13]  1.09}12] 558014 1.15[-13] 4.720-14]
0.6275  1.20[-14]  8470-14]  162[13]  6.27[-13)  9.38[13]  5.48[14] 1.17}13] 6.27i-14]
0.8157  1.45[-14]  927(-14]  180[13]  5.23-13]  7.85}13]  5.44[14] 11913 7.66[14]
10604  152(14]  9.26[-14]  181[-13] 4.30}13]  6.50[13]  5.34[-14] 121[13] 854[-14]
13786 153[-14]  871}14]  1.73(-13]  3.56}13]  5.40[-13]  5.9[-14] 1.23[13] 8.88[-14]
17922 151[14]  7.91[14]  1.60[13] 29813  4.56[13]  5.01[-14] 125013 8.79[-14]
23208 1.46(-14] 6.99[-14]  143}13]  2.53(-13]  3.91(13] 47914 L.26{-13] 8.38-14]
30287  1.37[-14]  6.03[14]  1.25-13]  2.17}-13] 3.38(13]  4.50[-14] 1.23-13] 7.76[-14]
39374  123[-14]  506[14]  1.05[-13] 185013  2.8013]  4.10[-14] 1.14[13] 6.98[-14]
51186  1.06(-14]  4.11[14]  8.62[-14]  1.55013]  2.44-13  3.60[-14 1.01}-13] 6.08[-14]
6.6542  8.69[-15]  3.24[14]  6.82[14] . 1.270-13]  2.00-13  3.04[-14] 8.56[-14] 5.14[14]
8.6504  6.80115] = 240[14]  5.24[-14]  1.020-13] 160413  2.47}-14] 6.95[14] 4.20[-14]
11.2455  5.2815]  1.86[-14]  3.92[14]  7.91-14]  1.24}13]  194-14] 544[-14] 3.33}-14]-
146192  3.94115]  136(-14]  2.87[14]  599-14]  939}14]  1.48}-14] 4.13[-14] 2.56[-14]
19.0040  2.88[15]  9.79[15]  2.07[-14]  4.44[14]  6.96}14  1.10[-14] - 3.06[-14] 1.93[-14]
247064  2.06[15] = 6.95[15]  1.47(-14]  3.23-14]  5.06[14]  8.03-15 222[-14] 1.42[-14]
321184 146[-15]  4.87}15]  1.03[-14]  231-14]  362[14] 57615 1.59}-14] 1.02[-14]
417539 102[15]  3.39[15]  7.6[15]  164/-14]  2.56[14]  4.07-15] 1.12[-14] 7.28[-15]
54.2800  7.10[16]  2.34[-15]  4.95[-15  114-14]  1.79[14] -2.85}15] 7.82}15] 5.12[-15]
705640  4.90[16]  1.61[-15]  3.40[15]  7.95-15]  1.24[14]  198-15] 5.42F15 3.57[-15]
91.7332.  3.36(16]  1.10[15]  2.33[15]  548(-15]  857-15  137[-15] 3.74[-15] 2.47[-15]
1192532 2.301-16]  7.51[-16]  150[-15]  3.76-15]  5.88/15]  0.37}16] 2.56[-15] 1.70[-15]
T, 25735 (1S) 25%4s (785) 2s%6s (15) 2s%6s (15) 25°7s (°5) 25785 (1.9) 252p3p (O P)
eV 812 2810 281 /2 2812 2812 ) * 8572 2812
01000  240-14] 131018  216[-16]  123(-1]  0A41-14]  1.22(16] 109[-15] 7.55}13]
01300  2.600-14]  141[13]  2.34[16]  1.34(14]  2.61[14]  1.36{16] 2.34[15] 8.17[-13]
0.1690  2.53-14] - 1.38[13]  2.55[-16]  1.30-14] - 2.54/-14]  1.39(-16] 3.28[-15] 7.94[-13]
0.2197  226-14] 12613 439016  1.16-14]  2.27-14]  1.50[-16] 6.58[-15] 7.10[-13]
0.2856  1.93-14]  1.19(13]  1.23[15]  9.76(-15]  191[14]  2.04[16] 1.41}-14] 5.99[-13]
0.3713  161014]  1.20013]  3.21[-15)  7.88{-15]  1.53[14]  3.36-16] 2.57[-14] 4.87}13]
04827  138-14] 162013  6.47[-15)  6.22-15]  1.19}-14]  534[16] 3.84[14] 3.90[-13]
06275  121(-14]  213[13]  1.03[-14]  4.88015]  0.04}15]  7.50}16] 4.86[-14] 3.14[-13]
08157  109[-14]  2.66[-13]  1.38[-14]  3.85015]  6.84}-15]  9.30}-16] 5.4d[-14] 2.60[-13]
10604  9.8i(15]  3.03}13]  1.64[-14]  3.07-15] 51915  1.06}15] 5.59014] 2.23}13]
13786 8.71[-15]  3.17013]  1.90[14]  259(-15] 400015  115015] 5.43[-14] 1.96[-13]
17922 7.60[-15]  3.05[13]  2.33-14]  276[-15]  3.8115  1.24F15] 5.06[-14] L.75}-13]
23208 6.52(15]  2.74[13]  3.03[14]  424[15] 260415  140-15] 4.57[-14] 153[-13]
3.0287  552(15)  232(13]  387[14]  7.48[15] 25615  1.761-15] 3.98[-14] 1.35[-13]
39374  461[15] 187013  459}14]  1.19[-14]  276/-15] 240415 3.34[14] 1.13[-13|
51186  381[15  1.46[13)  4.94}14]  1.62[-14]  3.14[15]  3.19015] 2.71[14] 9.21[-14]

86



T, 25733 (18) 25%4s (18) 25°5s (1S) 25%6s ('S} 2s5°7s (1S) 25°8s (15) 252p3p (CP)
eV 28,7 251 /2 2512 2812 2512 2812 48372 281 /2
66542  310[-15]  110[-13]  484[-14]  LO0}-14] 345015  3.88[-18]  2.13]-14] 7.26[-14]
8.6504  2.49[-15)  8.11[-14]  439}-14]  1.97}14]  3.53}15]  4.24[-15] 1.62[-14] 55514
11.2455  1.96[-15]  5.86[14]  3.73[14]  1.86[-14)  3.34[-15]  421[15} 1.21}14] 4.14[-14]
146192 15115 41714}  301[-14]  1.62[14]  296[15  3.84[15] 8.79[15] 3.03[-14]
19.0049  1.14[-15]  2.93[-14]  2.34[14]  1.33[-14]  247[15]  3.28}15] 6.30[-15] 2.18[-14]
247064  8.44[16]  2.04[14]  1.76[-14]  1.05[-14)  1.96(-15)  266[-15] 4.46[-15] 1.54[-14]
32.1184  6.13(-16] 1.41[-14} 1.29[-14] 7.94[-15) 1.51}-15] 2.07[-15)  3.12[-13] 1.08[-14]
417530 4.39}16]  9.73[15) 926115  586[-15]  112[15]  156[-15] 2.16}13] 7.52[-15]
542800 3.10[-16]  6.66[-15) 65715  4.24[15]  8.19}-16]  1.14}-15] 1.49[-15] 5.18]-15]
705640  2.17]-16] 455015  4.60[-15]  3.02[-15]  5.86{-16]  8.22016] 1.02[-15] 3.57[-15]
917332  151[-16]  3.09[15]  3.20[15]  2.12[-15]  4.14}-16]  583[-16] 7.01}16] 2.44[15]
119.2532  1.04-16]  2.10[15]  221[15]  1.48[-15]  2.89{-16]  4.09(-16] 4.77[-16] 1.66[-15]
T. 7573d (15) 2574d (15) 25254 (13) 35%6d {'5)
eV *Dy *Dg)s 2D3a *Dy/p *Dsy/ *Ds;s 2 Dg
0.1000  6.42]-14]  806(-14]  §.360-15]  1.01[14]  T84L15]  2.14[-15] 2.15}-15] 8.3L-16]
0.1300  1.09-13]  1.55(13]  1.00[-14]  1.20[-14]  1.99}15  247[-15) 2.40[-15] 9.28[-16]
01690  1.50[-13]  216(13]  1.00[-14]  1.48[-14] 19615  2.56[-15 2.39]-15] 9.23[-16]
0.2197  1.76[-13]  2.56}13]  1.09[-14]  1.53[14]  1.79[-15]  2.43-15] 2.20[-15] 8.43[-16]
0.2856  182[-13]  2.68013)  1.01[-14]  1.45[-14]  154}15]  2.14[-15] 1.92}15] 7.26[-16]
03713 L71}13]  2.54-13]  8.82[15]  1.29[14]  127[15]  1.80{-15] 1.66l-15] 6.07[-16]
0.4827  1.51[-13]  2.25(13)  7.48[-15]  1.12[-14]  1.01[-15]  1.45[15] 1.44[15] 5.03[-16]
0.6275  1.26[-13]  1.89[13]  7.270-15]  1.17}-14]  7.85(16]  1.15[15 1.26-15] d4.22[-16]
0.8157  L01[13]  1.53(-13]  1.16[-14]  2.09[14]  6.18[16)  9.14[16] 1.11}-15] 3.68[-16]
10604  7.83(-14]  1.20-13]  2.58[-14]  4.92[14]  6.0i[-16]  9.02[-16] 1.00/-15] 3.59-16]
1.3786  5.981-14]  921[-14]  522}14]  1.01}13]  1.21[15  1.83[15 1.00{-15] 5.22[-16]
17922 452(-14) 69914}  8.60[-14]  1.68-13]  3.61[-15  543[15] 1.50[-15] 1.44[-15]
2.3208  3.41}14]  529014]  117}13]  227}13]  9.00[-15]  1.35[-14] 3.36[15] 4.40[-15]
3.0087  259014]  4.03(14]  1.35}13]  2.64}13]  L71[14] 25714 7.35015] 1.06[-14]
3.9374  200014]  311014]  1.39}13]  270[13]  2.59[14]  3.88[-14] 1.31[14] 1.95-14]
51186  159[14]  246(14]  1.29}13)  2.52(13]  3.26[-14]  4.88[-14] 191[14] 2.86[-14]
6.6542  1.28[-14]  1.98}14]  112[13]  218[-13]  356[-14]  5.32}-14] 2.34[14] 3.53-14]
8.6504  103(14]  159014]  9.18[14]  1.78}-13]  3.47}14]  5.20014] 251}14] 3.79-14]
11.2455  8.28[-15]  1.27}-14]  7.19-14]  1.39[-13]  3.12[14]  4.67-14] 2.42(14] 365114
146192 651[-15]  9.97}15]  5.45-14]  1.05[-13]  2.62(14]  $.92-14) 224[14] 3.24[14]
19.0049  5.01[-15]  7.65-15]  4.020-14]  7.77[14]  209[14]  3.13(14] 1.79[-14] 2.70[-14]
247064 3.76[15]  5.74[15)  2.90(14]  561}14]  1.61[14]  2.41[14] 1.42[14] 2.15[-14]
321184  2.77(-15]  4.22[15]  2.07(-14]  3.99}-14]  120[-14]  1.79[-14] 1.08[-14] 1.64[-14]
417530 2.01-15) 305015  145[14]  280-14]  8.73}15]  1.31[14] 8.06}-15] 1.22[-14]
542800  1.43015)  2.17[-15]  1.01[-14]  1.95-14]  6.25[15]  9.35[-15] 5.85}15] 8.86[-15]
705640 1.014-15  1.53[15]  6.99-15]  1.35[-14]  4.41}15]  6.60[15] 4.18[-15] 6.33[-15)
91.7332  7.03{-16]  107}15]  4.80[15]  9.27[-15]  3.08}15]  461[-15 2.95[-15 4.46[-15]
1192532 4.87(16]  7.40016]  3.20[15]  6.34[15]  214-15]  3.20(15  2.0615] 3.11[-15]
T, 25259 (15) 25%6g (18) 25%7g (15) 25%8g (*9)
eV 3Gy 3Gy Gy *Gosa 2G1 G2 2Gyjp Gy
01000  192017]  230017]  320017)  384[17]  5.28-17]  6.32}-17] 1L27-16] Lo[-16]
0300  3.31[-17]  403-17]  551}17)  6.72[17)  9.08[17)  111[-16] 2.19(16] 2.71[-16]
0.1690  4.58[-17]  5.67-17]  7.64[-17]  9.45[17)  1.26[16]  1.56(-16] 3.04[-16] 3.80[-16]
0.2197  540017]  6.75017)  899}17]  112[16]  148(-16]  1.85[16] 3.58(-16] 4.52[-16]
0.2856  5.62017]  7.a1[17)  9.36[17]  1.18[-16]  155(16]  1.94[16] 3.73[16] 4.74[-16]
03713 5.370-17] 68817}  891[-17]  1.14[-16]  148[-16]  187[16] 3.55[-16] 4.54[-16]
0.4827  4.82[17) 62817  7.96(17]  1.03}-16]  1.33(16]  1.68[-16] 3.18[-16) 4.08[-16]
0.6275  418[-17)  555[-17]  6.79[17]  891}-17]  1.15}16]  1L45[-16] 2.73[-16] 3.51}-16)
0.8157  491}17)  6.50[-17]  565[17]  7.53[-17]  9.64[17]  1.22}-16] 2.30[-16] 2.96(-16)
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T, 2559 (05) 25%6g (19) 25%7g (15) 2578g (19)
eV Gy 2Goj2 G *Gosa G *Goa G *Gosa
1.0604 2.43[16] 3.07[-16] 6.17[-17] 8.19[-17] 8.23[-17] 1.04[-16] 2.00{-16]  2.56[-16]
1.3786  1.57[-15) 1.97[-15] 2.50(-16] 3.16[-16] 1.01[-16] 1.28[-16] 2.14{-16]  2.73[-16]
17922 6.50[-15] 8.13[-15] 1.42{-15] 1.78[-15] 3.32[-16) 4.16[-16] 4.69[-16]  5.91[-16]
2.3298  1.78[-14] 2.23[-14] 5.41{-15] 6.76[-18] 1.32-15] 1.66[-15) 1.68[-15  2.11}-15]
3.0287  3.54[-14] 4.43[-14] 1.39}-14] 1.74[-14] 3.86[-15] 4.82{-15] 5.13[-15]  6.41}-15)
3.9374  5.48[-14] 6.85[-14] 2.64]-14] 3.30[-14] 8.15]-15] 1.02[-14] L1.15[}14]  1.44[-14}
5.1186  7.01[-14] 8.76[-14] 3.95[-14] 4.93[-14] 1.33}-14] L1.66[-14] 1.99[-14]  2.48[-14]
6.6542  7.74[-14] 9.67[-14] 4.91[-14] 6.13[-14] 1.77[-14] 2.21[-14] 2.77[-14]  3.46[-14]
8.6504  7.62(-14] 9.53[-14] 5.30[-14] 6.62[-14] 2.01[-14] 2.52[-14] 3.27[-14]  4.09]-14]
11.2455  6.83{-14] 8.60[-14] 5.13[-14] 6.41[-14] 2.03[-14] 2.54[-14] 340[-14]  4.24]-14]
14.6192 5.81[-14] 7.26[-14] 4.58[-14] 5.72{-14] 1.87[-14] 2.34[-14] 3.19[-14]  3.99[-14]
19.0049 4.66[-14] 5.82[-14] 3.82[-14] 4.78[-14] 1.60[-14] 2.00[-14] 2.78[-14]  3.47[-14]
24.7064  3.50[-14) 4.48[-14] 3.04[-14] 3.80[-14] 1.30[-14] 1.62[-14] 2.28[-14]  2.85[-14]
32.1184 2.68[-14] 3.35[-14] 2.33[-14] 2.91[-14] 1.01[-14] 1.26[-14] 1.79[-14]  2.24[-14]
41.7539  1.96[-14] 2.45[-14] 1.73[-14] 2.16[-14] 7.59[-15] 9.49[-15] 1.36[-14] 1.70[-14]
54.2800 1.40[-14] 1.75[-14] 1.26[-14] 1.57[-14] 5.57[-15] 6.96[-15} 1.00[-14] 1.25[-14]
70.5640  9.91[-15] 1.24[-14] 9.01[-15] 1.12[-14] 4.00[-15] 5.01[-15} 7.24[-15]  9.05[-13]
91.7332 6.93[-15] 8.66[-15] 6.35[-15] 7.93[-15] 2.84[-15] 3.55[-15] 5.15[-15]  6.44[-15]
119.2532  4.80[-15] 6.01[-15] 4.43[-15] 5.54[-15] 1.99[-15] 2.49[-15] 3.62[-15] . 4.52[-15]
T. 25%7d (15) 25771 (1 5) 25784 (*5) 25%8i (19)
eV 2D3/2 2D5/2' 2111/2 2Im/z 2D3/2 2D5/2 21-11/2 2113/2
0.1000  1.03[-14] 1.25[-14] 2.15[-62] 2.54[-62] 1.14[-14] 0.78[-15] L.01[-61]  1.20[-61]
0.1300 1.13[-14] 1.47}14] 1.19[-51} 1.40[-531] 1.32[-14] 1.06[-14] 557[-51]  6.60[-51]
0.1690  1.12[-14] 1.54[-14] 1.98[-43] 2.35[-43] 1.37[-14] 1.04[-14] 9.32(-43]  1.10[-42]
0.2197  1.03[-14] 1.48[-14] 3.84[-37] 4.55[-37] 1.29[-14] 9.46{-15] 1.80[-36)  2.13[-36]
0.2856  8.97[-15] 1.32[-14] 2.45-32] 2.90[-32] 1.15[-14] 8.19]-15] 1.13[-31]  1.34[-3]]
0.3713  7.43[-15] 1.12[-14] 1.79[-28] 2.11[-28] 9.77[-15 6.89[15] 5.08[-28]  6.02[-2§]
0.4827  594[-15] 9.11[-15] 6.79[-25] 7.93[-25] 8.12[-15] 5.74[-15] 3.70{-25]  4.37[-25]
0.6275  4.65(-15] 7.23[-15] 6.03(-22] 7.04[-22] 6.70[-15] 4.80[-15] 1.55(-22]  1.81[-22
.0.8157  3.59(-15] 5.66[-15] 1.08[-19] 1.26[-19} 5.56[-15] 4.07[-15] 3.26{-20]  3.80[-20]
1.0604  2.79(-15] 4.43[-15] 5.35(-18] 6.24[-18 4.73[-15] 3.52[-15] 2.10[-18]  2.45[-18]
1.3786  2.24[-15] 3.57[-15] 9.86[-17) 1.15[-16] 4.20[-15] 3.15[-15] 4.82(-17)  5.63[-17]
1.7922  2.050-15] 3.25[-15] 8.47[-16] 9.88[-16] 4.04[-15] 3.01[-15] 4.92]-16]  5.74[-16]
2.3208  2.70[-15] 4.19(-15] 4.05[-15] 4.72[-15] 4.73[-15] 3.42[-15] 2.69]-15]  3.13[-15]
3.0287  4.90[-15) 7.45[-15] 1.23[-14] 1.44[-14] 7.18[-15} 5.00[-15] 9.05[-15] 1.06(-14]
3.9374  8.83[-15] 1.33[-14] 2.64[-14] 3.08[-14] 1.19[-14] 8.12[-15] 2.10[-14]  2.45[-14]
51186  1.36[-14] 2.04[-14] 4.35[-14] 5.07(-14} 1.82{-14] 1.22[-14] 3.68-14]  4.29[-14]
66542  1.77[-14] 2.65[-14] 5.82[-14] 6.79[-14) 2.40[-14] 161[-14] 516[-14]  6.02[-14]
8.6504  1.99[-14] 2.99[-14] 6.65[-14] 7.76[-14] 2.75-14] 1.84[-14] 6.11[-14]  7.13[-14]
11.2455 2.00[-14) 2.99[-14] 6.73[-14] 7.85[-14] 2.81[}-14] 1.88[-14] 6.36[-14]  7.42[-14]
14.6192 1.83[-14] 2.74[-14] 6.20[-14] 7.24(-14] 2.62{-14] 1.75[-14] 5.99[-14]  6.98[-14]
19.0049  1.56[-14] 2.34[-14] 5.32[-14] 6.21{-14] 2.27[-14] 1.51[-14] 5.22[-14]  6.00}-14]
24.7064 1.27(-14] 1.90(-14] 4.32[-14] 5.04{-14] 1.85[-14] 1.24[-14] 4.29[-14]  5.00}-14]
32,1184  9.83(-15] 1.47[-14] 3.36[-14] 3.92[-14] 1.45[-14] 9.68[-15 3.37[-14]  3.93[-14]
41.7539  7.39(-15] 1.11[-14] 2.53(-14] 2.95[-14] 1.10[-14] 7.32[-15] 2.55[-14]  2.98[-14]
54.2800  5.41{(-15] 8.11[-15] 1.85(-14] 2.16[-14] 8.08[-15] 5.39[-15] 1.88[-14]  2.20[-14]
70.5640  3.89[-15] 5.83[-15] 1.33[-14] 1.56[-14] 5.84[-15] 3.89[-15] 1.36[-14]  1.59[-14]
91.7332  2.76[-15] 4.13{-15] 9.46[-15] 1.10[-14] 4.15[-15] 2.77[-15] 9.69[-15]  1.13[-14)
119.2532  1.93[-15] 2.89(-15] 6.63[-15] 7.73[-15] 2.91[-15] 1.94[-15] &6.81[-15]  7.94[-15)
T. 2035 (OF) - 2?35 (PP 2p%3s (1) 2s2pdf (°F)
eV Py Py Py 2Py 2Py 2Dy D5z *Fy2
0.1000  6.69[-16] 2.04[-15] 1.71[-20] 7.26[-14] 1.24[-13] 1.21[-13] 147[13]  7.31[-17]
0.1300  7.03[-16] 2.25(-15] 2.30[-19] 7.68[-14] 1.36[-13] 1.44[-13] 1.86[-13)  1.76[-16)



T, 2p%3s (°P) 2p%3s (3 P) 29835 (1D) 252pdf (PP}
eV 4Py 4Py 4P 2Py s 2Py, 2D3;5 2Ds 2 2F5 /0
0.1690  6.68[-16] 2.22[-15] 1.55[-18] 7.34[-14] 1.34[-13] 1.55[-13] 2.10[-13] 7.39[-16]
0.2197 5.89[-16] 2.03[-15 6.13[-18] 6.55[-14] 1.23[-13] 1.55[-13] 2.16[-13] 3.38[-15]
0.2856  4.96[-16] 1.78[-15] 1.62[-17] 5.67[-14] 1.09[-13] 1.46[-13] 2.09[-13]  1.12}-14]
0.3713  4.10[-16} 1.55[-15] 3.14]-17] 4.99[-14] 9.85[-14] 1.34[-13] 1.94[-13]  2.61}-14]
0.4827  3.42[-16] 1.37[-15] 4.90[-17] 4.61[-14]. 9.33[-14] 1.21[-13] 1.79[-13]  4.61[-14]
0.6275  2.94[-16] 1.24[-15] 6.62[-17] 4.40[-14] 9.10[-14] 1.10[-13] 1.83[-13] 6.56[-14]
0.8157  2.62[-16] 1.12[-15] 8.30[-17] 4.19[-14] 8.83[-14] 9.81[-14] 1.47]-13] 7.94[-14]
1.0604  2.43(-16] 10115 1.01[-16] 3.90[-14] 8.35[-14] 8&.59[-14] 1.29f-13] 8.54[-14]
1.3786  2.33[-16] 9.05[-16] 1.24[-16] 3.52(-14] 7.68[-14] 7.33[-14] 1.11{-13| B.44[-14]
1.7922 22716} 8.05[-16] 1.51[-16] 3.10[-14] 6.92[-14] 6.11[-14] 9.27[-14] 7.85[-14]
2.3208 21916} 7.08[-16] 1.79[-16] 2.69-14] 6.12[-14] 4.99(-14] 7.59[-14]  6.96[-14]
3.0287  2.04{-16} 6.11[-16] 2.08[-16] 2.29[-14] 5.32[-14] 4.00[-14] 6.11[-14]  5.93[-14]
3.9374  1.84[{-16] 5.14[-16] 2.37[-16] 1.91]-14] 4.52[-14] 3.18[-14] 4.85[-14] 4.87[-14]
51186  1.58-16] 4.20[-16] 2.64[-16] 1.57[-14] 3.73[-14] 2.50[-14] 3.82]-14)  3.87[-14]
6.6542  1.30i-16] 3.34[-16] 2.80[-16] 1.25[-14] 3.00[-14] 1.95[-14] 2.98[-14] 2.99{-14]
86504  1.03}-16] 2.58[-16] 2.80[-16] 9.78[-15] 2.35[-14] 1.50[-14] 2.30[-14] 2.24[-14]
11.2455  7.94[-17) 1.94[-16] 2.62[-16] 7.45[-15] 1.79[-14] 1.15[-14] 1.75[-14] 1.65(-14]
146192 5.951-17) 1.43(-16] 2.30[-16] 5.55[-15] 1.33[-14] 8.61[-15] 1.31]-14]  1.19(-14]
19.0049  4.36-17) 1.04[-16] 1.92[-16] 4.06[-15] 9.73[-15] 6.37(-15] 9.70[15]  8.48[-15]
24.7064  3.14[-17} 7.39[-17] 1.53[-16] 2.92[-15] 6.99[-15] 4.64[-15 7.06[15]  5.97[-15
32,1184  2.23}-17} 5.21[-17] 1.18[-16] 2.07[-15] 4.96[-15] 3.33[-15] 5.07[-15]  4.16[-15]
41.7539  1.56-17] 3.64[-17] 8.80[-17] 1.46[-15] 3.48[-15] 2.36[-15] 3.60[-15]  2.88[-15]
54,2800 1.09[-17] 2.52[-17] 6.42[-17] 1.01[-15] 2.42}-15] 1.66[-15] 2.52[-15] 1.98[-15]
70.5640  7.52[-18] 1.74[-17] 4.61[-17] 7.02[-16] 1.67-15] 1.16[-15] 1.76{-15) 1.36[-15]
91.7332 5.17[-18] 1.19[-17] 3.26[-17] 4.82[-16] 1.15(-15] 8.01[-16] 1.22[-15] 9.26]-16]
119.2532 3.54[-18] 8.13[-18] 2.28[-17] 3.30[-16] 7.86[-16] 5.51[-16] 8.37[-16) 6.30[-16]

T, 252pdp (°P) 252pdp (*P)

eV “Dypa Dy “Dy/o *D1so *Sar “Pija Py 4P
0.1000 4.287-16] 5.10[-16] 5.25[-16] 1.08[-17] 4.13[-16] 1.65[-16] 5.18[-16]  1.20[-13]
0.1300  4.52{-16] 9.88[-16] 1.30[-15] 1.17[-16] 4.97[-16] 2.00[-16] 7.18[-16] 1.89[-15]
0.1690  4.39(-16] 3.04[-15 4.90[-15] 7.01[-16] 7.72[-16} 2.91[-16] 1.36[-15]  3.30[-15]
0.2197  4.18[-16] 8.88[-15] 1.54[-14] 2.55[-15] 1.73[-15] 5.88]-16] 3.37[-15] 7.29[-15]
0.2856  4.20-16] 1.98[-14] 3.55[-14] 6.32[-15] 3.90-15] 1.23[-15] 7.64[-15]  1.57[-14]
03713 4.60[-16] 3.42[-14] 6.22]-14] 1.16[-14] 7.21]-15] 2.19}-15] 1.39]-14]  2.81[14]
0.4827  5.49[-168] 4.77[-14] 8.79[-14] 1.70[-14] 1.08[-14] 3.26[-15] 2.04[-14]  4.14-14]
06275  7.17[-16] 5.60[-14] 1.05-13] 2.09[-14] 1.38[-14] 4.21}-15] 2.55[-14]  5.18/-14]
0.8167  1.00[-15] 6.04[-14] 1.12[-13] 2.26[-14] 1.56[-14] 4.96[-15] 2.80[-14] 5.72[-14]
1.0604  1.41[-15] 5.91[14] 1.10[-13] 2.22[-14] 1.63[-14] 5.52(-15] 2.83(-14] 5.81[-14]
1.3786  1.90[-15] 5.47[-14] 1.01}-13] 2.06[-14] 1.62[-14] 5.93[-15] 2.71[-14] 5.59]-14]
1.7922  2.37(-15] 4.88[-14] 9.00i-14] 1.83[-14] 1.56[-14] 6.17[-15) 2.51(-14] 5.21[-14]
23208  2.70[-15] 4.22[-14] 7.72{-14] 1.58]-14] 1.45[-14] 6.17[-15] 2.26[-14] 4.72]-14]
3.0287  2.81[-15] 3.53[-14] 6.42]-14] 1.33[-14] 1.30[-14] 5.89-15] 1.99[-14]  4.16/-14]
3.9374  2.69[-15] 2.87[-14] 5.18-14] 1.09[-14] 1.13[-14] 5.34[-15] 1.69[-14]  3.54[-14]
51186  2.39[-15] 2.27[-14] 4.07}-14] 8.66[-15] 9.33[-15] 4.60[-15] 1.39[-14] 2.91[-14]
6.6542  2.01[-15] 1.74[-14] 3.11[-14] 6.70[-15] 7.45[-15] 3.79[-15] 1.10[-14] 2.31[-14]
8.6504  1.61[-15] 1.30[-14) 2.32}-14] 5.06[-15] 5.76[-15] 3.00[-15] 8.48[-15] 1.78[-14]
11.2455 1.25[-15] 9.56[-15] 1.70}-14] 3.74[-15] 4.33[-15] 2.30(-15] 6.37[-15] 1.34[-14]
146192  9.34[-16] 6.90[-15] 1.22-14} 2.71[-15] 3.18[-15] 1.71-15] 4.67[-15]  9.82[-15]
19.0049 6.83[-16] 4.90[-15] 8.65-15) 1.94[-15] 2.29}-15] 1.25[-15] 3.37[-15]  7.08[-15]
24.7064 4.91[-16] 3.45[-15) 6.07-15 1.37[-15] 1.63[-15] 8.95[-16] 2.40[-15]  5.03[-15]
321184 3.48[-16] 2.40[-15] 4.23[-15] 9.55[-16] 1.14[-15] 6.33[-16] 1.68[-15] 3.54[-15]
41.7539  2.44[-16] 1.66[-15] 2.92{-15] 6.63[-16] 7.97[-16] 4.43[-16] 1.17[-15] 2.46[-15)
54.2800 1.69-16] 1.14{-15] 2.01}-15} 4.57[-16] 5.51[-16] 3.07(-16] 8.10[-16] 1.70[-15]
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Te 252pdp (3 P) 2s2pdp (°P)
eV 4Dy ‘D39 *Dg o 4Dqs0 4832 ‘P 4Py 4Py /o
70.5640 1.17[-15] 7.82[—16] 1.37[-15] 3.13[-16] 3.79[-16] 2.12[—16] 5.57[-16] 1.17[—15]
91.7332 8.01[-17] 5.34[—16] 9.37[-16] 2.14[—16] 2.59{-16] 1.45[-16] 3.31[—16] 8.01[-16]
119.2532 5.47{-17] 3.63[—16] 6.38[-15] 1.46[—15] 1.77[—16] 9.93[-17] 2.50[—16] 5.46[—16]
Te 252pdp (O P) 252pdp (*F) 252pdf (°P)
eV 2P1/2 2P3/2 2Da/':e 2Ds/2 231/2 2F7/2 2D:s/z 2D5/2
01000 133[-13] 2.221-13] 3.74}-13] 433}13] L73013] 9.25[17] 257015 2.89[-15]
01300 1.41[-13] 2.43[-13] 4.21[13] 5.23[13] 1.87}13] 2.20[-16] 2.87[15] 3.47[-15)
01600 1.34-13] 2.39[-13] 4.33[13] 5.65[13] 1.82[13] 858[-16] 3.72(15] 4.85[-15)
0.2197 -1.18[-13] 2.18[-13] 4.12[13] 559(-13] 16313 3.76[-15] 8.35(-15] 1.14[-14]
0.2856  9.04[-14] 1.89[-13] 3.70[13] 5.16[-13 1.38(13] 1.22[14] 233{14] 3.17[-14]
0.3713  8.15[-14] 1.62113] 3.19[-13] 4.56(-13] 1.13(-13] 2.82[14] 5.36[14] 7.24[14]
04827 6.66[-14] 1.40[13] 2.68}13] 392013] 9.17(-14] 4.94[-14) 9.59[14] 1.20[-13]
0.6275  5.49-14] 123[13] 221[13] 3.31113] 7.49-14] 6.99(14] 1.38[-13] 1.84{13]
0.8157 4.58[-14] 107[13] 181[13] 2.76[13] 6.20[14] 8.40[-14] 169}-13] 2.24[13]
10604  3.83[-14] ©931[14] 148[13] 220[13] 523[-14] 8.04[14] 1.81[-13] 2.40[13]
13786 3.19(-14] 7.96(14] 1.21(-13] 1.80[13] 4.52(-14] &71{14] 1.76[-13] 2.33[-13]
17922  2.63[14] 6.69-14] 9.87(-14] 1.56[-13] 4.00[-14] 7.93-14] 1.60[-13] 2.12[-13]
23298  2.150-14] 5.52[14] 8.08-14] 1.28}-13] 357(-14] 6.86[-14] 1.38}13] 1.82[-13]
3.0287  1.73}-14] 447}-14] 6.57}14 1.05[-13] 3.16[14] 569414 1.13}-13] 1.50[-13]
3.9374 137114 3.55[-14] 5.27(-14] 8.44[-14] 2.75[-14] 4.55[14] 8.98}14] 1.19[13]
51186  1.06[-14] 2.76[14] 4.16[-14] 6.66[-14] 2.32(-14] 3.53}14] 6.91[14] 9.15}-14]
6.6542 8.06[-15] 2.11[14] 3.21[-14] 5.14[-14] 189-14] 2.67[14] 5.19[-14] 6.87-14]
8.6504 6.02(-15] 1.58(-14] 2.43[-14] 3.88[14] 1.50[-14] 197}-14] 3.82[14] 5.05[-14]
112455  4.42[15] 1.16}-14] 180[14] 2.88[-14] 1.15[14] 1.43[-14] 2.76[-14] 3.6514]
146192 3.19-15] 8.40[15] 1.31[-14] 2.10[-14] 8.65[15] 1.02[-14] 1.97]-14] 2.60[-14]
19.0040 2.28115] 6.00[-15] 0.41(15] 1.50[14] 6.36[-15] 7.21[-15] 1.39(-14] 1.83[-14]
247064 1.61[15] 4.24[-15] 6.67}-15] 1.07]-14] 4.59[15] 5.04[-15] 9.68(-15] 1.28[-14]
32.1184  1.12[15] 2.97[15] 4.68[-15] 7.47[-15] 3.27[-15] 3.49[15] 6.70/-15] 8.86[-15]
41.7539  7.78[-16] 2.06[-15] 3.26[-15] 5.20[15 2.30[-15] 2.41[15] 4.62[-15] 6.10[-13]
54.2800 5.36[-16] 1.42[15] 2.25[-15] 3.59[-15] 1.61[-15] 1.65[-15] 3.17}-15] 4.18[-15]
705640 3.68]-16] 9.77[16] 1550-15] 2.47[15] L11[15] 113[-15] 216[-15] 2.86[-15]
917332 2.5216] 6.68[-16] 1.06]-15] 1.69[-15] 7.66[-16] 7.68[-16] 1.47]-15] 1.95[-15]
119.2532  1.71[-16] - 4.55[-16] 7.23[-16] 1.15[-15] 5.25[-16] 5.22[-16] 1.00[-15] 1.32[-15]
T, 2s2pdf (3P) 2s2pdf (P P)
eV F3/a *Fyo *Fra “Fyp Dy Dy 4Dy/o 1Dy
0.1000 2.88[-19] 1.071-17] L.23]-17] 3.86]-18] 6.96]-21] 2.621-18] 2.31-16] 1.37-18]
01300 5.99-18] 4.16[-17] 4.85[-17] 8.06[-17] 9.72[-20] 6.90[17] 3.62{-16] 2.87]-17]
0.1600 5.99[-17] 2.79[-16] 3.09[-16] 7.89[-16] 7.00[-19] 7.85}-16] 1.39{-15] 2.90[-16]
02197  3.20[-16] 1.44[-15] 1.56[-15] 4.22[15] 3.01[-18] 4.66[-15] 6.84]-15] 1.61[-15]
0.2856  1.12[15] 4.90[-15] 5.21[-15] 1.41[-14] 8.64[-18] 1.68[-14] 2.37[-14] 5.57[-15]
0.3713  2.66[-15] 1.16[14] 1.23[-14] 3.27[-14] 181[-17] 4.10[14] 5.74[-14] 1.33[-14]
0.4827  4.74[-15] 2.06[-14] 2.18[-14] 5.70[-14] 2.95[-17] 7.44[-14] 1.04[-13] 2.38[-14]
0.6275  6.87[-15] 2.04[14] 3.11[-14] 8.03(14] 40017 1.08[13] 1.50{-13] 3.41[-14]
0.8157 868115 3.58114] 3.77(-14) 9.62014] 483[-17) 1.32-13] 1.83}13] 4.13[-14]
10604 1.02(-14] 388[14] 4.03[-14] 1.02013) 574[17] 1.41[-13] 1.96[-13] 4.42-14]
13786  1.15[-14] 3.90[-14] 3.94[14) 9.990-14} 7.30[-17] 1.38-13] 1.92[-13] 4.31}-14]
17922 1.26[-14] 3.71[-14] 3.61[-14] 9.14}-14] 9.77[-17] 1.25}13] 1.75]-13] 3.91[-14]
23208  1.32[-14] 3.38[-14] 3.13[-14] 7.95[-14] 1.26[-16] 1.070-13] 1.52[13] 3.37}-14]
30287 1.31[-14] 296[-14] 2.60[-14] 6.63-14] 1.49[-16] 8.80}-14 1.26[13] 2.77}-14]
39374 1.22(-14] 2.50[-14] 2.08[-14] 5.34[-14] 1.60}-16] 6.97[-14] 1.00[-13] 2.20}-14]
51186  1.07[14] 2.03[-14] 1.62[-14] 4.17014] 155[-16] 5.37[14] 7.77[-14] 1.70{-14]
66542  8.87[15) 1.60[14] 123[-14] 3.170-14] 140(-16] 4.03-14] 5.86[-14] 1.28[-14]
8.6504  7.07}15) 1.22(-14] 9.06[-15] 2.35(-14] 1.18[-16] 2.96[-14] 4.33[-14] 9.39}-15]



T, 2s2pdf (°P) 2s2paf (°P)

eV 4Fyq Fs $Fr e 1Fs0 “Disg Dy SDs/o D12
11.2455  5.43[-15] 9.09[-15] 6.58[-15] 1.71]-14] 9.47-17] 2.18[-14] 3.14-14] 6.78[-15]
146102  4.06]-15] 6.63[15] 4.70[15) 1.22[-14] 7.31-17] 1.52(14] 2.24[-14] 4.83[-15]
19.0049  296[-15) 4.76[-15] 3.32(15] 8.66[15] 547[-17] 1.07}-14] 1.58[-14] 3.40[-15]
247064  2.13[-15] 3.37-15] 2:32[-15] 6.06[-15] 4.00[-17] 7.45}-15] 1.10[-14] 2.37[-15]
321184 1.50[-15] 2.36115] 1.61[-15] 4.21[-15] 2.87[-17] 5.16[-15) 7.64[-15] 1.64f-15]
417539 1.05[-15] 1.64[15] 1.11[-15] 29015 2.03[-17] 3.55[-15] 5.26j-15] 1.13}-15]
54.2800 7.31[-16] 1.13-15} 7.60[-16] 1.99(-15] 1.42(-17] 2.43[-15] 3.61{-15) 7.74[-16]
70.5640 5.04[-16] 7.76[-16) 5.19[-16] 1.36[-15] 9.88[-18] 1.66[-15] 2.47}-15] 5.29[-16]
91.7332 3.46[-16] 5.30[-16) 3.54[-16] 9.29[-16] 6.81[-18] 1.13[-15] 1.68/-15] 3.60[-16}
119.2532  2.36(-16] 3.61[-16) 2.41[-16) 6.32[-16] 4.67-18] 7.68[-16] 1.14[-15] 2.45[-16}
T, 252pdf (CP) 2s2pdf (°P) 252p5s (3 P)
eV ‘G G2 Gopa  ‘Gups 2Gapa 2Gysa 4Py

0.1000  2.43(-18] 331[17] 2.831-17] 1.34[19] 4.24[-16] 500[-16] 1.38-16]

0.1300  5.02017} 117[-16] 1.31}-16] 3.30-18] 7.45[-16] 8.87[-16] 4.68[-16]

0.1600  5.24{-16] 5.09[-16] 7.26}-16] 3.56[-17] 1.17[-15] 1.36[-15} 1.16[-15]

0.2197  2.93]-15] 185015 3.07}-15 2.03[-16] 2.03[-15] 2.19[15) 2.19[-15]

0.2856  1.02]-14] 5.00[15] 9.15[15] 7.07(-16) 4.10[-15] 4.07[15] 3.29[-15]

0.3713  2.43[-14] 1.02]-14] 199[-14] 1.69(-15] 7.90[-15] 7.57[15] 4.14[-15]

0.4827 4.35[14] 165[-14] 3.37}-14] 3.02-15] 1.30[-14] 1.23[-14] 4.53]-15]

0.6275  6.25[-14] 2.21[14] 4.65[-14] 4.31}15] 1.78[-14] 1.69[-14] 4.49[-15]

0.8157  7.62[-14] 2.57[14] 5.51[-14] 521-15] 2.12(-14] 2.02[-14] 4.17[-15]

1.0604  8.27[14] 2.68[14) 582[14] 555115] 2.26[-14] 2.15[-14] 3.77[-15]

13786  8.25(-14] 2.60[-14] 56614 538[-15] 2.22[14] 2.11[14] 3.41[-15]

17922 7.75[-14] 2.38[-14] 5.8[14) 48715 206[-14] 1.95(-14] 3.12}15]

23208  6.94[-14] 2.08[-14] 4.52[-14] 4.18[15] 1.82[-14] 1.71[14] 2.86-15)

3.0287  597[-14] 1.76[-14] 3.80[-14] 3.44[15] 1.55[14] 1.44[-14] 2.59[-15]

3.0374  4.94[-14] 144[-14] 3.08]-14] 2.74[15] 1.27}-14] L1.17}-14] 2.26[-15]

51186  3.95(14] 1.13(14] 2.42014] 211[-15] 1.01[14] 9.26[-15] 1.91[-15]

6.6542  3.06[-14) 8.72(-15] 185}14] 1.59[15] 7.80[-15] 7.10[-15] 1.54[-15]

8.6504 2.31-14] 6.54[15] 1.38[-14] 1.17[-15] 588[15] 5.31[-15] 1.21[-15]

11.2455 1.71[-14] 4.80[-15] 1.01[-14] 851[-16] 4.33[-15] 3.90[-15] 9.18[-16]

14.6102  1.24[-14] 3.46[-15] 7.29[-15] 6.08[-16] 3.13-15] 2.81[-15] 6.80[-16]

19.0049  8.81[-15] 2.46[-15] 5.18[-15] 4.29[-16] 2.23[-15] 1.99[-15] 4.94[-16]

247064 6.21(-15] 1.73[-15] 3.63[-15] 2.99[-16] 1.57[15] 1.40[-15] 3.53[-16]

321184  4.33[-15) 1.21[-15] 2.53(-15] 2.08[-16] 1.10[-15] 9.76[-16] 2.49[-16]

41.7539  3.00[-15] 8.35[-16] 1.75[-15] 143[-16] 7.61[-16] 6.75[-16] 1.74[-16]

542800 2.07[-15] 5.74[-16] 1.20(-15] 9.81]-17] 5.24[-16] 4.64[-16] 1.21[-16]

70.5640 1.42(-15] 3.93[-16] 8.23[16) 6.70[-17] 3.59[-16] 3.18[-16] 8.32[-17]

91.7332 9.67[-16] 2.69[-16] 5.61[-16] 4.57[-17] 2.45[16] 2.17}-16] 5.70[-17]
119.2532 6.58[-16] 1.83[-16] 3.82[-16] 3:11[-17] 1.67[-16] L.48[-16] 3.90[-17]

91



Recent Issues of NIFS-DATA Series

NIFS-DATA-60 U.1. Safronova. C, Namba, W.R. Johnson. M.S. Safronova,
Relativistic Many-Body Calculations of Energies for n = 3 Staites in Aluminiumlike lons: Jan. 2001

NiFS-DATA-61 U.L Safronova, C. Namba, k. Murakami, W.R. Johnson and M.S. Safrenova.
E1.E2. M1, and M2 Transitions in the Neon Iseelectronic Sequence: Jan. 2001

NIFS-DATA-62 R. K. Janev. Yu.V. Ralchenko, T Kenmotsu,
Unified Analytic Formuta for Physical Sputtering Yield at Nermal lon [ncidence: Apr. 200§

NIFS-DATA-63 Y. ltikawa,
Bibliography on Electron Collisions with Molecules: Rotational and Vibrational Excitations, 1980-2000 Apr. 2001

NIFS-DATA-64 R.K. Janev, 1.G. Wang and TKato.
Cross Sections and Rate Coefficients for Charge Exchange Reactions of Prowons with Hydrocarbon Motecules: May 2001

NIFS-DATA-65 T. Kenmotsu, Y. Yamamura, T Ono and T. Kawamura,
A New Formula of the Energy Spectrum of Sputtered Atoms from a Target Material Bombarded with Light lons at Normal Incidence: May
2001

NIFS-DATA-66 |. Murakami, U. I. Safronova and T Kalo,
Diclectronic Recombination Rate Coefficients to Exctied Siates of Be-like Oxygen: May 2001

NIFS-DATA-67 N, Matsunami. E, Hatznaka, J, Kondoh, H. Hosaka, K, Tsumon, H. Sukaue ard H. Tawara,
Secondary Charged Particle Emissicn from Proton Cenductive Oxides by lon Impact: July 2001

NIFS-DATA-68 R.K. Fanev, }.G. Wang, |. Murakami and T. Kato,
Cross Secctions and Rate Coefficients for Electron-Impact lonization of Hydrocarbon Molecules: Oct. 2001

NIFS-DATA-69 5. Zou. T Kato, I, Murakami,
Charge Exchange Recombination Spectroscopy of Li Il Ions for Fusion Plasma Diagnostics: Oct. 2001

NIFS-DATA-70 [. Murakami, T Kato, A. [garashi, M. [mai, Y. ltikawa, . Kato, M. Kimura, T Kusakabe, K. Moribayashi, T Morishita, K. Motohashi, L.
Pichl AMDIS and CHART update {1 ): Oct. 2002

NIFS-DATA-71 8. Zou, L. Pichl, M. Kimura and T. Kato
Total, Partial and Differential lonization Cross Sections in Proton-hydrogen Collisions at Low Energy: Jan. 2003

NIFS-DATA-72 M. Hayashi
Bibliography of Electron and Photon Cross Sections with Atoms and Molecules Published in the 20th Century — Argon -: Jan. 2003

NIFS-DATA-73 1. Horacek, K. Houfek, M. Cizek, 1. Murakami and T. Kato
Rate Coefficients for Low-Energy Electron Dissociative Attachment to Molecular Hydrogen: Feb. 2003

NIFS-DATA-74 M. Hayashi
Bibliography of Electron and Photon Cross Sections with Atoms and Melecules Pubiished in the 20th Century — Carbon Dioxide -: Apr.
2003

NIFS-DATA-75 X. Ma, H.P. Liu, Z.H. Yang, Y.D. Wang, X.M. Chen, Z.Y. Liu, I. Murakami and C. Namba
Cross-seetion Data Mcasured at Low Impact Energies for Ard* lons on Argon and Neon Targets. Apr. 2003

NIFS-DATA-76 M. Hayashi
Bibliography of Electron and Photon Cross Sections with Atoms and Molecules Published in the 20th Century — Sulphur Hexufluoride —;
May 2003

NIFS-DATA-77 M. Hayashi
Bibliography of Electron and Photon Cross Sections with Atoms and Molecules Published in the 20th Century — Nitrogen Molecule -
June 2003

NIFS-DATA-78 A, [wamae, T Fujimoto, H. Zhang, I, P Kilerease, G. Csanak and K.A. Berrington
Population Alignment Collisional Radiative Model for Helium-like Carbon:Pelarization of Emission Lincs and Anisotropy of the Electron
Velocity Distribution Function in Plasmas: Aug, 2003

NIFS-DATA-79 M. Hayash
i Bibliography of Electron and Photon Cross Sections with Atoms and Molecules Published in the 20th Century — Xenon - ; Sep. 2003

NIFS-DATA-80 M. Hayashi
Bibliography of Electron and Photon Cross Sections with Atoms and Molecules Published in the 20th Cemury - Halogen Molecules - ;
Dec. 2003

NIFS-DATA-8I M. Hayashi
Bibl:ography of Electron and Photon Cross Sections with Atoms and Molecules Published in the 20th Century — Water vapour - : Dec.
2003

NIFS-DATA-82 M. Hayashi
Bibliography of Electron and Phoion Cross Sections with Atorns and Molecules Published in the 20th Centuty — Hydrogen molecules — -
Feb. 2004

NIFS-DATA-83 M. Hayashi
Biblicgraphy of Electron and Photon Cross Sections with Atoms and Molecules Published in the 20th Century - Hydrogen Halide
Molecules — : Mar. 2004

NIFS-DATA-84 ELECTRAN - Monte Carlo Program of Secondary Electron Emission from Moneatomic Salids under the Impact of 0.1 - 10 keV Electrons:
Mar, 2004

NIFS-DATA-85 |. Murakami. T. Kato, U.I. Safronova and A.A. Vasilvev,
Diclectronic Recombination Rale Coefficients to Excited Stzles of Boronlike Gxygen and Diglectronic Satellite Lines: May 2004

Printed on 100% Recycled Paper for this Text




