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Tables of critically compiled wavelengths, energy levels, line classifications, and tran-
sition probabilities are given for spectra of ionized silic@®ivi—Sixil) in the region
25-170 A. These tables provide data of interest for the Emission Line Project in support
of analyses of astronomical data from the Chandra X-ray Observatory. They will also be
useful for the diagnostics of plasmas encountered in fusion energy research. The transi-
tion probabilities were obtained mainly from recent sophisticated calculations carried out
with complex computer codes. @004 by the U.S. Secretary of Commerce on behalf of

the United States. All rights reservedDOI:

Key words: far ultraviolet; Svi, Sivi, Sivii, Siix,

probabilities; wavelengths.

Contents

Introduction. .......... ... i 471

Graphical and Numerical Comparisons in

Support of the Assessment Procedute. .. .... 472

Arrangement of the Tables. . ................ 474

Acknowledgments. . .......... ... L. 474

References .......... ... i i 475

SIVL 476

SIVIL. 478

SIVIIL. 481

Sl e 484
C S X 487
B 490
CSIXI 493

List of Figures

Ratios of oscillator strengths calculat&®?*for

some strong allowed?—2s2p and 22p—2p?

transitions of Be-like Ski to values from the

Opacity Projec{OP)’. . ............ccve... 472

Ratios of oscillator strengths calculat&d?2-24

for some strong allowed 2p—2s3s,

252p—3s3d, and Xx2p—2p3p transitions of

Be-like SixI to values from the Opacity Project

(OP) 473

Ratios of oscillator strengths for some

2522p2-2s22p3s, 25?2p2-2s22p3d,

and 2*-2s?2p3d transitions of C-like Six

calculated with the CIV3 codéto MCHF

valuesS. . ... 473

¥Electronic mail: larissa.podobedova@nist.gov

© 2004 by the U.S. Secretary of Commerce on behalf of the United StatedOTY, We presented data for Vi

All rights reserved.

0047-2689/2004/33(2)/471/24/$39.00

471

10.1063/1.1637922
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4. Ratios of oscillator strengths for transitions of
F-like Sivi calculated with the CIV3 cod@to
MCHF values. . ... ...,

List of Symbols
Symbols for indication of data accuracy

uncertainty within 3%,
uncertainty within 10%,
uncertainty within 25%,
uncertainty within 50%,
uncertainty greater than 50%.

mooOw>»

Symbols used for the table headings

E;: lower energy level,

Ex: upper energy level,

g;: statistical weight of the lower level,

g statistical weight of the upper level,

Ay atomic transition probability for spontaneous emission,
fik: (absorption oscillator strength,

S line strength.

Abbreviations appearing in the column labeled Ref.

LS: decomposition from multiplet value according to LS
rules.

In all tables, we have shown the power of 10 by the
exponential notation. For example, 3.88&3 stands for
3.88x10° 3.

1. Introduction

The Chandra X-ray Observatory was designed to observe
x rays from high-energy regions of the universe, as for ex-
ample remnants of exploded stars. It was launched by the
Space Shuttle Columbia in July 1999. In Part | of this series
of papers containing data for the Chandra X-ray observa-
—Sxiv in the 21-170 A
region. This is the region covered by the Low Energy Trans-
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mission Grating LETG) on the observatory. These tables arefound to be very usefdf='° Their calculations were per-
compiled to assist the Emission Line Project situated at théormed using relativistic many-body perturbation theory
Smithsonian Astrophysical Laboratory. The present table$MBPT). Vilkas and coworkers applied many-body perturba-
provide data for the cosmically abundant element Si in thdion theory including Breit—Pauli corrections to obtain tran-
region 25—170 A. Similar tables are being prepared for neossition probabilities for ions of C, N, and & For Li-like
and magnesium. These tables will also be of use for theilicon most of the transition probabilities were taken from
diagnostics of plasmas found in fusion energy research dgéhe OP results; part of the data are from calculations of
vices such as tokamaks. Zhang, Sampson, and Fonfésyho used the Dirac equation
The wavelengths in the tables are Ritz-type values derivewith a relativistic Dirac—Fock—Slater central potential.
from experimental energy level values in the NIST Atomic
Spectra Datab_as(ﬁé\SD)2 and the compllatlon_of Martin a_n_d 2. Graphical and Numerical Comparisons
Zalubas® That is, the wave number of a particular transition .
is found as the difference of the values of the combining in Support of the Assessment
energy levels in cm?, and the wavelength in vacuum is the Procedure
reciprocal of the wave number. Except for Li-like ions, only
transitions are considered for which experimental energies In order to put the uncertainty estimates for the transition
are known for both lower and upper levels. For Li-like ions probabilities of the present compilation on a firm basis, we
extremely precisab initio calculations provide values for made graphical and numerical comparisons of the results of
some energy levels that have uncertainties comparable to eflifferent advanced calculations for as many transitions as
perimental values. Thus, for some levels of Li-like ions thatPossible, regardless of wavelength. We then selected data for
have not been observed experimentaljartin and the Chandra spectral range 10—170 A. To fit the data into
Zalubad) we have used level values, and in turn wave-Systematic trends, or deviations from them, we found the
lengths, obtained from such precise calculations. Where thiheoretically predicted trends of data along isoelectronic se-
has been done, the levels are specifically denoted in th@uences useful. If available, we always selected data from
tables. detailed configuration-interaction calculations with interme-

The ionization energies given in the text portion for eachdiate coupling. Usually, such calculations were performed
ion were taken from ASD. The values in éhwere con- for transitions to the ground state or between low excited
verted to electron volfs with the factor 1 eV/hc configurations. For transitions involving high-lying configu-
=8065.544 732 cm L. In compiling the transition prob- r_ations, only OP data are available. For the stronger transi-
abilites we selected only values obtained with the mostions of many spectra, good agreement exists between the OP
advanced theoretical and experimental methods. Our generdft@ and data from more detailed calculations that consider
evaluation criteria were those that have been developed &PIn—orbit interactions. However, for weaker transitions
NIST5® Normally, we only tabulate values having estimated!arge disagreements are often observed, especially when ap-
uncertainties of50% or less. A few exceptions have been preciable cancellation of positive and negative components

made for important lines. Because experimental results fopf the transition integral is encountered. Agreement between
the OP calculations and various relativistic calculations also

highly ionized ions are not generally available, for most tran- e
sitions we had to rely on theoretical data becomes worse for transitions between levels where one or

The most extensive source of theoretical data was th80th are appreciably mixed due to breakdown of LS cou-
Opacity Project(OP),” in which multiplet f values for the Pling-
spectra of many elements were produced. However, since the
OP calculations do not normally include spin—orbit interac-
tions they do not provide values for individual lines of a D e
multiplet. For the present compilation the average OP values ) O Safvonovass
for LS multiplets were decomposed into their LSJ fine struc-
ture components using LS coupling rufeBor the ions of
this compilation, LS coupling should generally be a good
approximation. When this is not the case, we used results of o
calculations that do include spin—orbit and other relativistic 9_
effects. Tachiev and Froese Fischer have performed calcula:
tions for B-, C-, N-, O-, and F-like ions with the multicon-
figuration Hartree—FockMCHF)® method with Breit—Pauli 4
corrections and have made their results available on the . . N
World Wide Web. Blackford and Hibbert have carried out 102 A [ A
extensive calculations for F-like iotfswith the configuration f <OP>
interaction code-version @IV3)'1_1 Th_e same met,hOd WaS £ 1. Ratios of oscillator strengths calculat@®f?! for some strong al-
used by Aggarwal for several C-like iof&For Be-like and  joyeq 25%—2s2p and %2p—2p? transitions of Be-like Ski to values from
B-like ions, the data of Safronova and co-workers werethe Opacity ProjectOP).”
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Fic. 2. Ratios of oscillator strengths calculatét-??~2%for some strong alloweds2p—2s3s, 2s2p—2s3d, and 22p—2p3p transitions of Be-like Sk to
values from the Opacity Proje¢®P).”

Comparisons of oscillator strengths for the strong transithe MCHF oscillator strengths on a logarithmic scale. Tran-
tions of the Be-like ion Ski are shown in Fig. 1 (8-2s2p  sitions of the type 822p?—2s?2p3s, 2s°2p2—2s?2p3d,
and X2p-2p? transitions and in Fig. 2 (32p—2s3s, 2p*-2s?2p3s, and P*-2s?2p3d in the Chandra range
2s3d, and 23p transitions. Here, the ratios of oscillator 54—125 A are represented here. Agreement is good for the
strengths from several calculatidii$*?°~?%o0 the OP oscil- transitions with large oscillator strengths, but decreases
lator strengthSare plotted against the OP oscillator strengthsharply for transitions with smaller oscillator strengths.
on a logarithmic scale. For the 2-2 transitions the agreement The dependence of the reliability of the data on the purity
is better than 5%. For the 2—3 transitions the agreement witbf LS coupling was illustrated by an example for the
the OP data is not as good. fluorine-like ion Sviil in our first publication of this serie's.

A comparison of oscillator strengths for the C-like spec-Large discrepancies in transition probabilities for F-like
trum Siix is given in Fig. 3, where the ratios of the CIV3 spectra between the OP res{ilend CIV3 dat&’ were dis-
oscillator strength€ to the MCHF value$are plotted against cussed earlier by Wiese and KelleRgrt that time, ex-
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Fic. 3. Ratios of oscillator strengths for some?2p?—2s?2p3s, 2s?2p?—2s22p3d, and 2*—2s?2p3d transitions of C-like Six calculated with the CIV3
codé? to MCHF values’
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Fic. 4. Ratios of oscillator strengths for transitions of F-likevScalculated with the CIV3 cod&to MCHF values

tended relativistic calculations for individual lines were tions, and the statistical weights of the levejs{2J+1). In
available only from CIV3 datd® More recently, MCHF some cases the designations in ASD are given with a ques-
calculation have become available. Figure 4 shows a com+ion mark. In the present tables we omitted these question
parison between oscillator strengths from CI/&nd the marks because the designations were confirmed by later cal-
MCHF® calculations for the F-like ion Sil in the range of culations in Refs. 7, 9—18. If an energy level was given in
from 77 to 146 A. It is seen that the agreement is better thalSD with a question mark to indicate that its existence is
25% for most transitions. However for the five transitions,uncertain, we have retained the question mark and have
for which spectroscopic designations are given in the graphadded it to the Ritz wavelength as well. Levels whose values
the disagreements are greater than 50%. are noted with a+x are not connected to the main system of
The numerical values for Fig. 4 along with wavelengthslevels by observed transitions. These level values were esti-
and classifications are given in Table 1. Herandk indicate  mated by theoretical methods so that the unknown quaxtity
the lower and upper levels, respectively. The largest contriwill be minimized.
bution to the eigenvector percentage composition of each Following the statistical weights we give the transition
upper level is also given. Percentages are not given for thprobability for spontaneous emissioA,; (in units of
lower levels as they are all nearly pure in LS coupling. It is10®s 1), the absorption oscillator strengfh, (dimension-
seen that for transitions with large deviations in Fig. 4, theless, the line strengtlS (in atomic units, a.q, and logg;f.
leading percentages for the upper levels are: foFor electric dipole transitions, E1, 1 a=mje’=7.188
2522p*(®P)3d %Py, 68%; 2°2p*('D)3d2P,, 85%; X10 °°m?C?, wherea, is the Bohr radius ane is the
25%2p*(*D)3d 2Dy, 77%; 2522p*(®P)3d 2D, 86%. This  electron charge. For conversion factors and more details on
suggests that when both levels have a principal componerhe units, refer to Wieset al® The power of 10 is indicated
larger than about 85%, the agreement is better than 10%. by exponential notatiofE—02 indicates 102). Finally, the
one of the combining levels has a main contribution of lessestimated uncertainty and the references are given. The esti-
than 85%, the oscillator strengths may disagree by as muamated uncertainty is indicated by the following code letters,
as 50%. The study of such dependence on LS coupling ighich are the same as used in earlier NIST publicatiths:
important when we have transition probabilities availableAll of the present values are for electric dipole transitions,
from only one source and need to estimate their accuracy oB1. A—uncertainty less than 3%, B—uncertainty less than
the basis of extrapolation from comparisons with otherl0%, C—uncertainty less than 25%, D—uncertainty less
sources in overlapping areas. than 50%, and E—uncertainty greater than 50%.

3. Arrangement of the Tables 4. Acknowledgments
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TaBLE 1. Oscillator strengths of Si

LS principal
contribution
Terms to upper level f(CIV3)/ Agreement
N (R) Config. (i) Config. (k) i—k J; Ji k f(MCHF) f(MCHF) (%)
96.018 222p° 2s22p*(*D)3s 2p_2p 3/2 3/2 98% 4.19E03 0.97 -3
77.412 222p° 2s22p*(*s)3d 2p-2p 3/2 312 98% 6.95E03 1.05 5
91.370 x%2p° 2s?2p*(1S)3s ’p_2g 312 1/2 97% 1.23E02 0.89 -11
83.284 222p° 2s22p*(®P)3d p-2p 312 1/2 87% 1.55E02 1.01 1
91.797 x%2p° 2522p*(1S)3s 2p_23 1/2 1/2 97% 1.55E02 0.90 -10
83.005 x%2p° 2s?2p*(3P)3d 2p_2p 312 3/2 68% 1.82E02 0.48 —-52
99.096 222p° 2s22p*(®P)3s 2p_2p 3/2 1/2 98% 2.08E02 0.99 -1
99.966 x%2p° 25?2p*(°P)3s 2p_2p 1/2 3/2 96% 3.28E02 1.00 -1
80.490 222p° 2s22p*(*D)3d 2p_2p 3/2 1/2 85% 3.33E02 1.58 58
80.395 222p° 2s22p*(*D)3d 2p_2p 3/2 3/2 91% 3.39E02 1.18 18
83.639 x22p° 2s?2p*(°P)3d 2p_2p 1/2 1/2 87% 4.57E02 0.93 -7
96.023 222p° 2522p*(*D)3s 2p_2p 3/2 5/2 98% 6.39E02 0.97 -3
77.429 222p° 2s22p*(®P)3d 2p-2p 312 5/2 98% 6.81E02 1.06 6
99.599 222p° 2522p*(®P)3s p-2p 1/2 1/2 98% 7.66E02 0.99 -1
96.490 x%2p° 2s?2p*(*D)3s 2p-2p 1/2 3/2 98% 7.80E02 0.97 -3
81.031 x%2p° 2s?2p*(*D)3d ’p_2g 1/2 1/2 95% 8.32E02 1.25 25
83.257 222p° 2s22p*(®P)3d 2p-2p 3/2 3/2 68% 9.98E02 1.10 9
99.460 x%2p° 25?2p*(°P)3s 2p_2p 3/2 3/2 96% 1.00E01 1.00 -1
77.718 222p° 2s22p*(ts)ad 2p_2p 1/2 3/2 97% 1.01E01 1.10 10
80.909 x%2p° 2s?2p*(*D)3d 2p_2p 1/2 3/2 90% 1.11E01 1.11 11
80.698 x22p° 2s?2p*(*D)3d 2p_23 3/2 1/2 95% 1.35E01 0.89 -11
83.128 222p° 2s22p*(°P)3d 2p-2p 3/2 5/2 86% 1.80E01 2.16 116
80.449 222p° 2s?2p*(*D)3d ) 312 5/2 77% 1.90E01 1.76 76
83.611 222p° 2s22p*(®P)3d ) 1/2 3/2 68% 1.9901 0.81 -19
83.358 x22p° 2s?2p*(3P)3d 2p_2p 1/2 3/2 68% 2.03E01 1.20 20
80.577 x%2p° 2s?2p*(*D)3d 2p_2p 312 3/2 90% 2.67E01 1.09 9
80.821 x%2p° 2s?2p*(*D)3d 2p_2p 1/2 1/2 85% 2.73E01 0.96 -4
80.725 222p° 2s22p*(*D)3d 2p_2p 1/2 3/2 91% 3.68E01 1.14 14
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6. Sivi

Z=14
F1 isoelectronic sequence
Ground state §22s%2p°® 2P,
lonization energy 1655590 cm (205.27 eV
Data are tabulated for 66 transitions in the range from 66 to 151 A. Because of the breakdown of LS coupling for F-like ions
we mainly selected transition probabilities calculated in intermediate coupling. Mean values of MGHEIVZ results are
given for the transition arrayss?2p°—2s22p*3s, 2s?2p°-2s?2p*3d, and %2p®-2s?2p*3p. Data for the other 11 transi-
tions 2522p°—2s%2p*nl(n=4,5) and 32p®-2s2p°3s are taken from the Opacity Proje@@P).2 OP provides, however, only
multiplet values. These have been decomposed into fine-structure components assuming LS coupling, as indicated by the
notation LS in the reference column.

References

G. Tachiev and C. Froese Fischer, http://www.vuse.vanderbiltexftimchf collection/ (downloaded 22 June, 2002
2H. M. S. Blackford and A. Hibbert, At. Data Nucl. Data Tabl&g 101 (1994.
3http://legacy.gsfc.nasa.gov/topbaggdéwnloaded 1 August, 1995

Sivi
A E; Ex A S
Ritz(A) | em™  (cm™) Configurations Terms J;-J¢ | gi—gx | (10°s™Y) fix (a.u) logg f | Acc. | Ref.
66.772? 0 14976309 s2p®-2s22p*(°P)sd 2P-2D 3/2-5/2| 4-6| 6.77E01 6.79E-03 5.97E-03 -1.566| D | 3,LS
71.181? 0 14048709 s2p®-2s22p*(®P)4d 2P-?D 3/2-5/2| 4-6| 1.75E03 1.99E-01 1.87E-01 -0.099| D | 3.LS
71.273 0 1403050| «2p®-2s22p*(®P)4d 2P-2p 3/2-3/2| 4-4| 7.20E02 5.48E-02 5.14E-02 -0.659| D | 3,LS
71.302 0 1402490| £2p°-2s?2p*(*P)4d 2P-?P 3/2-1/2| 4-2| 2.89E02 1.10E-02 1.038-02 -1.357| D | 3.LS
71.533 5090 1403050| s32p°-2s22p*(*P)4d 2P-%P 1/2-3/2| 2-4 | 1.42E02 2.18E-02 1.03E-02 -1.361| D | 3.LS
71561 | 5090 1402490 $32p5-2s22p*(®P)4d 2P-2p 1/2-1/2| 2-2 | 5.69E02 4.37E-02 2.06E-02 -1.058| D | 3,LS
72.896? 0 13718207 s%2p®-2s?2p*('D)4s 2P-?D 3/2-5/2| 4-6| 8.79E01 1.05E-02 1.01E-02 -1.377| D | 3.LS
75.194 0 1329900| ¢2p°-2s22p*(°P)4s 2P-2p 3/2-3/2| 4-4| 2.32E02 1.97E-02 1.95E-02 -1.103| D | 3.LS
75.483 5090 1329900 s22p°-2s22p*(®P)4s 2P -2p 1/2-3/2| 2-4| 461E01 7.87E-03 391E-03 -1.803| D | 3.LS
77.412 0 1291790| ¢&£2p°-2s?2p*(*S)ad 2P-?D 3/2-3/2| 4-4| 7.92E01 7.12E-03 7.26E-03 -1.546| B 1,2
77.429 0 1291510| ¢2p°-2s?2p*('S)3d 2P-?D 3/2-5/2| 4-6| 521E02 7.02E-02 7.16E-02 -0.552| B 1,2
77.718 | 5090 1291790 32p°-2s?2p*(!S)ad 2P-2D 1/2-3/2| 2-4 | 5.86E02 1.06E-01 5.43E-02 -0.673| B 1,2
80.395 0 1243860| ¢2p°-2s?2p*(*D)3d 2P-?D 3/2-3/2| 4-4| 3.81E02 3.69E-02 3.91E-02 -0.830| B 1,2
80.449 0 1243020| ¢2p°-2s22p*('D)3d 2P-?D 3/2-5/2| 4-6| 1.81E03 2.63E-01 2.78E-01  0.022| D 1,2
80.490 0 1242390| ¢2p°-2s2p4('D)3d 2P-2p 3/2-1/2| 4-2 | 8.83E02 4.29E-02 4.55E-02 -0.765| C 1,2
80.503 0 1242186| £2p°-2s?2p*(*D)3d 2P-?F 3/2-5/2| 4-6| 3.52E02 5.13E-02 5.44E-02 -0687| C 1,2
80.577 0 1241050| ¢2p°-2s22p*('D)3d 2P-?P 3/2-3/2| 4-4| 2.86E03 2.79E-01 2.96E-01  0.047| B 1,2
80.698 0 1239190| €£2p°-2s?2p*('D)3d 2P-2S 3/2-1/2| 4-2 | 2.61E03 1.27E-01 1.35E-01 -0.293| B 1,2
80.725 5090 1243860 s32p°-2s?2p*('D)3d 2P-?D 1/2-3/2| 2-4 | 2.01E03 3.94E-01 2.09E-01 -0.104| B 1,2
80.821 5090 1242390| s82p5-2s22p*('D)3d 2P-?P 1/2-1/2| 2-2 | 2.73E03 2.67E-01 1.42E-01 -0.272| A 1,2
80.909 5090 1241050 s82p°-2s22p*(*D)3d 2P -2p 1/2-3/2| 2-4 | 598E02 1.17E-01 6.25E-02 -0.630| B 1,2
81.031 5090 1239190 s82p°-2s?2p*('D)3d 2P-2S 1/2-1/2| 2-2 | 9.52E02 9.37E-02 5.00E-02 -0.727| C 1,2
83.005 0 1204740| ¢2p®-2s22p*(®P)3d 2P-?P 3/2-3/2| 4-4| 1.30E02 1.35E-02 1.47E-02 -1.269| B 1,2
83.128 0 1202960| «2p°-2s?2p*(°P)3d 2P-2D 3/2-5/2| 4-6| 1.83E03 2.85E-01 3.12E-01  0.056| D 1,2
83.257 0 1201100| ¢€£2p°-2s?2p**P)3d 2P-?D 3/2-3/2| 4-4| 1.01E03 1.05E-01 1.15E-01 -0.378| B 1,2
83.284 0 1200710| ¢2p°-2s?2p*(®P)3d 2P-?p 3/2-1/2| 4-2 | 3.00E02 1.56E-02 1.71E-02 -1.205| A 1,2
83.358 5090 1204740 s82p°-2s22p*(®P)3d 2P -2p 1/2-3/2| 2-4| 1.07E03 2.24E-01 1.23E-01 -0.349| A 1,2
83.532 0 1197151| £2p°-2s2p*(*P)3d 2P-2F 3/2-5/2| 4-6| 1.63E02 2.56E-02 2.82E-02 -0.989| D 1,2
83.611 5090 1201100| s22p5-2s22p*(*P)3d 2P-2D 1/2-3/2| 2-4 | 855E02 1.79E-01 9.87E-02 -0.446| B 1,2
83.613 0 1195984 £2p°-2s?2p*(°P)3d 2P-*P 3/2-3/2| 4-4| 2.11E01 2.21E-03 243E-03 -—2.054| D 1,2
83.639 | 5090 1200710 <22p°-2s?2p*(®P)3d 2P-2p 1/2-1/2| 2-2 | 4.20E02 4.40E-02 2.43E-02 -1.055| B 1,2
83.689 0 1194899| «2p°-2s22p*(®P)3d 2P-*P 3/2-1/2| 4-2| 1.44E01 7.57E-04 8.34E-04 -2519| B 1,2
83.729 0 1194327| &2p®-2s22p*(°P)3d 2P-*F 3/2-3/2| 4-4| 9.27E00 9.75E-04 1.07E-03 —2.409| D 1,2
83.807 0 1193223| &£2p°-2s2p*(*P)3d 2P-*F 3/2-5/2| 4-6| 2.81E01 4.43E-03 4.89E-03 -1.751| D 1,2
83.971 5090 1195984 s32p5-2522p*(*P)3d 2P-*P 1/2-3/2| 2-4 | 3.06E00 6.47E-04 3.58E-04 -2.888| E 1,2
84.047 5090 1194899 s82p°-2s22p*(®P)3d 2P -4p 1/2-1/2| 2-2 | 8.48E02 8.99E-06 4.97E-06 —4.745| C 1,2
84.088 5090 1194327 s82p°-2s?2p*(°P)3d 2P-*F 1/2-3/2| 2-4 | 1.95E01 4.14E-03 2.29E-03 -2082| C 1,2
84.538 0 1182894| ¢2p°-2s22p*(°P)3d 2P-*D 3/2-1/2| 4-2| 7.32E01 3.92E-05 4.36E-05 —3.805| C 1,2
84.580 0 11823111 2p®-2s22p*®P)3d 2P-*D 3/2-3/2| 4-4| 1.19E00 1.28E-04 1.42E-04 -3.291| C 1,2
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Sivi—Continued

A E; (= Agi S
Ritz(A) | (em™)  (cm™} Configurations Terms  Ji-J, | gi-gx | (10fs™h) i (a.u) logg f | Acc. | Ref.
84.627 0 1181649 £2p°-2s?2p*(°P)3d 2P-*D 3/2-5/2| 4-6| 1.48E01 2.39E-05 2.66E-05 —4.020| D 1,2
84.904 5090 1182894 s32p5-2s22p*(°P)3d 2P-*D 1/2-1/2| 2-2 | 1.75E00 1.90E-04 1.06E-04 -3.421| C 1,2
84.946 5090 1182311 $22p°-2s22p*(°P)3d 2P-*D 1/2-3/2| 2-4 | 2.47E01 5.34E-05 298E-05 -3.972| D 1,2
91.370 0 1094449 &£2p5-2s22p*(*S)3s 2P-2S  3/2-1/2| 4-2 | 1.85E02 1.16E-02 1.39E-02 —1.335| B 1,2
91.797 5090 1094449 s$32p5-2s22p*(1S)3s 2P-2S  1/2-1/2| 2-2 | 1.17E02 1.48E-02 8.95E-03 -1.529| B 1,2
96.018 0 1041473 ¢2p°-2s22p*('D)3s 2P-2D 3/2-3/2| 4-4| 2.98E01 4.12E-03 521E-03 -1.783| B 1,2
96.023 0 1041414 ¢2p°-2s22p*('D)3s 2P-?D 3/2-5/2| 4-6| 3.04E02 6.29E-02 7.96E-02 —0.599| A 1,2
96.490 5090 1041472 s32p5-2s22p*('D)3s 2P-2D 1/2-3/2| 2-4 | 2.75E02 7.68E-02 4.88E-02 -0.814| A 1,2
99.096 0 1009118 £2p°-2s?2p*(°P)3s 2P—-2p  3/2-1/2| 4-2 | 2.81E02 2.07E-02 2.70E-02 -1.082| A 1,2
99.460 0 1005430 «2p°-2s?2p*(°P)3s 2P—-2p  3/2-3/2| 4-4| 6.73E02 9.98E-02 1.31E-01 -0.399| A 1,2
99.599 5090 1009118 s32p°-2s22p*(®P)3s 2P -2p 1/2-1/2| 2-2 | 5.14E02 7.64E-02 5.01E-02 -0.816| A 1,2
99.966 5090 1005430 s32p°-2s?2p*(°P)3s 2P-2p  1/2-3/2| 2-4 | 1.09E02 3.28E-02 2.16E-02 -1.184| A 1,2
100.455 0 99547Q £2p°-2s22p*(°P)3s 2P—*P  3/2-1/2| 4-2| 9.22E02 6.97E-06 9.22E-06 —4.555| B 1,2
100.640 0 993640 ¢2p°-2s22p*(°P)3s 2P—*P  3/2-3/2| 4-4| 1.10E01 1.67E-03 2.21E-03 -2.176| B 1,2
100.957 0 990514 £2p°-2s?2p*(®P)3s 2P -*P 3/2-5/2| 4-6| 7.34E01 1.68E-04 2.24E-04 -3.172| B 1,2
100.971 5090 995470 $22p°-2s22p*(®P)3s 2P-*P  1/2-1/2| 2-2 | 2.59E00 3.96E-04 2.63E-04 -3.101| B 1,2
101.158 5090 993640 $22p°-2s22p*(®P)3s 2P-*P  1/2-3/2| 2-4| 9.31E01 2.86E-04 1.90E-04 -3.243| B 1,2
102.845| 406497 1378830 s2p®-2s2p°(*P)3s  2S-?p  1/2-1/2| 2-2 | 3.70E02 5.87E-02 3.98E-02 -0930| D | 3,S
103.163| 406497 137584p s2pb-2s2p°(®P)3s  2S-?P  1/2-3/2| 2-4 | 3.67E02 1.17E-01 7.95E-02 -0.631| D | 3,LS
134.447| 406497 115028p s2pb-2s22p*('D)3p 2S-?P 1/2-1/2| 2-2 | 8.01E00 2.17E-03 1.92E-03 -2.362| B 1,2
134.879| 406497 1147900 s2p®-2s*2p*(‘D)3p 2S-2P 1/2-3/2| 2-4| 7.47E00 4.08E-03 3.62E-03 -2.089| B 1,2
137.441| 406497 113408l s2p®-2s22p*('D)3p 2S-2D° 1/2-3/2| 2-4 | 4.89E02 2.77E-05 251E-05 —4.257| C 1,2
145.842| 406497 1092171 s2p®-2s22p*(®P)3p 2S-?P 1/2-3/2| 2-4| 1.85E00 1.18E-03 1.13E-03 -2.628| D 1,2
147.818| 406497 1083008 s2p®-2s22p*(®P)3p 2S—*D° 1/2-1/2| 2-2 | 1.96E02 6.41E-06 6.24E-06 —-4.892| D 1,2
147.991| 406497 108221p s2p®-2s22p*(*P)3p 2S-*D° 1/2-3/2| 2-4| 7.46E03 4.90E-06 4.77E-06 —5.009| C 1,2
150.459 | 406497 107112p s2pb-2s22p*(®P)3p 2S-*P 1/2-1/2| 2-2 | 4.91E03 1.67E-06 1.65E-06 —5.478| C 1,2
150.748 | 406497 1069854 s2pb-2s22p*(°P)3p 2S—*P 1/2-3/2| 2-4 | 9.40E03 6.41E-06 6.36E-06 —4.892| C 1,2
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7. Sivil
Z=14
O1 isoelectronic sequence
Ground state §22s%2p* 3P,
lonization energy 1988 000 crh (246.5 eVf
Data are tabulated for 129 transitions in the range from 54 to 151 A. Transition probabilities fos%Be®*22s?2p®3s,
25?2p*—2s22p®3d, and X2p°—2s2p*(*P)3s arrays are taken from MCHF calculatich§he other results are taken from

the Opacity ProjectOP).2 OP provides, however, only multiplet values. These have been decomposed into fine-structure
components assuming LS coupling, as indicated by the notation LS in the reference column.
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Siwvi
A E = Ay S

Ritz (A) | (ecm™) (cm™h Configurations Terms Ji-J¢ | gi—g¢ | (1Cs™Y) i (a.u) logg f | Acc. | Ref.
54.462 0.0 1836140 F2p*-2s22p3(?D7)5d 3PP 2-2 | 5-5| 430802 191E-02 1.71E-02 -1.020| D | 2LS
54.522 0.0 1834120 £2p*-2s22p%??D’)5d 3P-°D° 2-3 | 5-7 | 1.11B01 6.90E-04 6.19E-04 -2462| E | 2LS
54.582 4030 1836140 s32p*-2s22p3(°D’)5d 3PP 1-2 | 3-5| 1.42B02 1.06E-02 5.71E-03 -1.498| D | 2LS
55.828 46569.8 1837780 s2p*-2s2p%(?P)5s D-P 2-1 | 5-3 | 1.10B01 3.08E04 2.83E-04 -2812| E | 2LS
56.528 0.0 1769040| <£2p*-2s22p%*S)5d 3P-°D° 2-3 | 5-7 | 1.15B03 7.72E-02 7.18E-02 -0.413| D | 2LS
57.325 0.0 1744440| <£2p*-2s22p%(?P)4d 3p-°D° 2-3 | 5-7 | 8.93E02 6.16E-02 5.81E-02 -0511| D | 2LS
57.434 0.0 1741130| £2p*-2s2p%(?P)4d 3PP 2-2 | 5-5 | 3.94E02 1.95E-02 1.84E-02 -1.011| D | 2LS
57.523 99341 1837780 s2p*-2s?2p%(?P)5s 1s-'p  0-1 | 1-3 | 1.70B01 253E-03 4.79E-04 -2597| D | 2,LS
57.567 4030 1741130 s22p*-2522p3(*P)4ad 3PP 1-2 | 3-5| 1.30B02 1.08E-02 6.14E-03 —1.489| D | 2,LS
58.388 0.0 1712680| <£2p*-2s22p%?D’)4d 3PS 2-1 | 5-3 | 1.35803 4.13E-02 3.97E-02 -0.685| D | 2LS
58.445 0.0 1711010| $£2p*-2s?2p%©®D’)4d 3PP 2-2 | 5-5| 1.21E03 6.18E-02 595E-02 -0.510| D | 2LS
58.526 4030 1712680 s22p*-2s22p%(®D’)4d 3P-3S 1-1 | 3-3 | 8.02B02 4.12E-02 2.38E-02 -0.908| D | 2LS
58.578 5565 1712680| s82p*-2s22p%(°D)4d °3P-3S 0-1 | 1-3 | 26602 4.11E-02 7.93E-03 -1.386| D | 2LS
58.579 0.0 1707090| <£2p*-2s22p%(?D’)4d 3p-D° 2-2 | 5-5 | 2.10E02 1.08E-02 1.04E-02 -1.268| D | 2LS
58.579 0.0 1707090| $2p*-2s?2p%©?D’)4d 3p-°D° 2-3 | 5-7 | 8.37E02 6.03E-02 581E-02 -0521| D | 2LS
58.583 4030 1711010 s82p*-2s?2p%(?D7)4d 3PP 1-2 | 3-5| 3.99B02 3.42E-02 1.98E-02 -0.989| D | 2LS
58.718 4030 1707090 s32p*-2s22p3(®D’)4d 3P-°D° 1-2 | 3-5| 6.23B02 5.37E-02 3.11E-02 -0.793| D | 2LS
58.782 46569.8 1747770 s2p*-2s?2p*(?P)4d D-'F 2-3 | 5-7 | 1.34B03 9.73E-02 9.42E-02 -0.313| D | 2.LS
59.884 0.0 1669900| £2p*-2s22p%?P)4s 3PP 2-2 | 5-5| 1.16E02 6.24E-03 6.15E-03 -1.506| D | 2,LS
59.966?| 46569.8 17141807 s2p*-2s?2p(®D’)4d D-'F 2-3 | 5-7 | 1.56B03 1.18E-01 1.17E-01 -0.229| C | 2,LS
60.029 4030 1669900| s82p*-2s22p3(?P)4s 3PP 1-2 | 3-5| 3.84F01 3.46E-03 2.05E-03 -1.984| D | 2LS
60.837 0.0 1643740| <£2p*-2s22p%*S)ad 3p-°D° 2-3 | 5-7 | 1.26E03 9.82E-02 9.83E-02 -0.309| D | 2LS
61.306 0.0 1631160| £2p*-2s22p%(?D’)4s 3p-D° 2-3 | 5-7 | 2.74B02 2.16E-02 2.18E-02 -0.967| D | 2LS
61.522 46569.8 1672010 s2p*-2s?2p3(?P)4s 'D-'P 2-1 | 5-3 | 435B02 1.48E-02 1.50E-02 -1.131| D | 2.LS
62.940 46569.8 1635390 s2p*-2s?2p%(°D’)4s D-'D° 2-2 | 5-5| 458H02 2.72E-02 2.82E-02 -0866| D | 2LS
63.586 99341 1672010 s2p*-2s?2p3(?P)4s s 0-1 | 1-3 | 1.88B02 3.42E-02 7.16E-03 —1.466| D | 2,LS
65.595 | 363170 1887680 s2p°-2s2p*(“P)4s  3P-3P 2-2 | 5-5| 1.41B02 9.08E-03 9.80E-03 -1.343| D | 2LS
65.751 | 366786 1887680 s2p°-2s2p*(*P)4s  P-°P  1-2 | 3-5| 466801 5.03E-03 3.27E-03 -1.821| D | 2LS
67.858 0.0 1473670| £2p*-2s22p3(?P)3d 3p-'F 2-3 | 5-7 | 7.72BH00 7.47E-04 8.34E-04 -2428| D 1
68.025 0.0 1470050| <2p*-2s22p%?P)3d 3p-'D° 2-2 | 5-5| 1.16E02 8.06E-03 9.03E-03 -1.395| C 1
68.148 0.0 1467390| £2p*-2s22p%?P)3d °3P-°D° 2-3 | 5-7 | 2.18E03 2.12E-01 2.38E-01 0.026| B 1
68.190 0.0 1466490 F2p*-2s22p%(?P)3d 3P-D° 2-2 | 5-5| 4.36B02 3.04E-02 3.41E-02 -0.818| B 1
68.212 4030 1470050 s22p*-2522p%(?P)3d 3p-D° 1-2 | 3-5| 3.81H02 4.43E-02 2.99E-02 -0.876| B 1
68.378 4030 1466490 s32p*-2s22p%(?P)3d 3P-°D° 1-2 | 3-5| 1.82B03 2.13E-01 1.44E-01 -0.194| B 1
68.406 0.0 1461860| £2p*-2s22p%?P)3d 3PP 2-2 | 5-5 | 4.06B02 2.85E-02 3.21E-02 -0.847| B 1
68.453 0.0 1460860 F2p*-2s?2p%(?P)3d 3PP 2-1 | 5-3 | 2.05B02 8.65E-03 9.75E-03 -1.364| C 1
68.595 4030 1461860 s22p*-2s22p3(?P)3d 3PP 1-2 | 3-5| 1.07802 1.25E-02 8.48E-03 -1.425| B 1
68.642 4030 1460860 s32p*-2s22p%(?P)3d 3PP 1-1 | 3-3 | 4.42B02 3.12E-02 2.12E-02 -1.029| B 1
68.669 4030 1460290 s22p*-2s?2p*(®P)3d 3PP 1-0 | 3-1 | 1.36B03 3.21E-02 2.18E-02 -1.017| B 1
68.715 5565 1460860 22p*-2s?2p%(?P)3d 3PP 0-1 | 1-3 | 4.44B02 943E-02 2.13E-02 -1.026| B 1
69.087 0.0 1447440| <£2p*-2s22p%©®D°)3d 3p-'F 2-3 | 5-7 | 858EH01 8.59E-03 9.77E-03 -1.367| C 1
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Sivii—Continued

A Ei Ek Aki S
Ritz (A) | (cm™} (cm™Y Configurations Terms Ji-Jy | 9i—g« | (10°s™Y) fix (a.u) logg f | Acc. | Ref.
69.385 0.0 1441230 $£2p*-2s22p3(?D°)3d 3p-3S - - 2.73803 1.18E-01 1.356-01 —0.229
69.580 4030 1441230 $22p*-2522p%(?D°)3d 3p-3S - - 1.818-03 1.31E-01 9.03E-02 —0.404
69.602 0.0 1436750 £2p*-2s22p3(?D°)3d 3p-3p - - 241803 1.05E-01 1.20E-01 -—0.281
69.622? 0.0 1436330p sZp*-2s2p%?®D’)3d 3pP-'D° 2- - 115802 8.35E-03 9.57E-03 —1.379
69.654 5565 1441230 <22p*-2s22p3(?D°)3d 3p-3S - - 6.32H02 1.38E-01 3.16E-02 —0.860
69.664 0.0 1435460| £2p*-2s22p3(?D’)3d 3PP - - 414803 3.01E-01 3.46E-01  0.178

69.797 4030 1436750 s22p*-2522p3(°D°)3d  3p-3p
69.818? 4030 14363307 s2p*-2s22p3(°D7)3d 3P-D°
69.860 4030 1435460 s32p*-2s22p3(?D’)3d 3PP
69.872 5565 1436750 s32p*-2s22p3(?D)3d 3PP

1.04803 7.56E-02 5.21E-02 -0.644
222801 2.71E-03 1.87E-03 —2.090
1.05803 1.28E-01 8.82E-02 —0.416
1.29803 2.83E-01 6.50E-02 —0.549

69.967 0.0 1429240 $£2p*-2s22p3(?D°)3d 3p-Ip - - 1.37802 6.02E-03 6.93E-03 -—1.521
70.024 0.0 1428090 <£2p*-2s?2p%??D’)3d 3pP-°*D° 2- - 532802 3.91E-02 4.51E-02 —0.709
70.027 0.0 1428020 $2p*-2s?2p%(®D°)3d 3p-3D° - - 3.17E03 3.26E-01 3.76E-01  0.212
70.072 46569.8 1473670 s2p*-2s’2p*(?P)3d D-F - - 429803 4.42E-01 5.10E-01  0.344
70.124 0.0 1426050| £2p*-2s22p3(?D°)3d 3pP-F - - 3.04E00 2.24E-04 2.59E-04 —2.950

70.165 4030 1429240 s32p*-2s22p3(?D’)3d SP-P
70.222 4030 1428090 s32p*-25?2p3(?D)3d 3p-3D°
70.241 5565 1429240 s82p*-2s?2p3(®D°)3d 3PP
70.250 46569.8 1470050 s2p*-2s?2p3(?P)3d D-'D°
70.322 4030 1426050 s22p*-2522p%(?D°)3d  3p-3F
70.382 46569.8 1467390 s2p*-2s22p3(?P)3d 'D-°D’
70.426 46569.8 1466490 s2p*-2s?2p3(?P)3d D-°D°
70.657 46569.8 1461860 s2p*-2s?2p3(?P)3d 'D-3F
70.707 46569.8 1460860 s2p*-2s?2p3(?P)3d D-°P
71.384 46569.8 1447440 s2p*-2s?2p3(?D°)3d D-'F
71.702 46569.8 1441230 s2p*-2s?2p%(?D*)3d D-3S
71.933 46569.8 1436750 s2p*-2s?2p3(?D°)3d D-3F
71.955?| 46569.8 14363307 s2p*-2s?2p%(?°D°)3d D-'D°
72.000 46569.8 1435460 s2p*-2s?2p3(?D°)3d D-3F
72.324 46569.8 1429240 s2p*-2s?2p%(®D°)3d D-'P
72.384 46569.8 1428090 s2p*-2s?2p3(®D7)3d 'D-3D°
72.388 46569.8 1428020 s2p*-2s?2p%(?D*)3d D-°D°
72.491 46569.8 1426050 s2p*-2s?2p3(?D°)3d D-3F

3. 71802 2.74E-02 1.90E-02 -1.086
2.26B03 2.78E-01 1.93E-01 -0.079
142802 3.14E-02 7.26E-03 —1.503
290803 2.14E-01 2.48E-01 0.030
7.50E00 9.27E-04 6.44E-04 —2.556
3.39801 3.53E-03 4.09E-03 -—1.754
549802 4.08£-02 4.73E-02 -0.690
2.84E01 212E-05 247E05 -3.974
1.69801 7.61E-04 8.86E-04 —2.420
410803 4.38E-01 5.15E-01 0.340
241800 1.11E-04 1.32E-04 -—-3.254
7.82801 3.64E-03 4.31E-03 -—1.740
2.308603 1.78-01 2.11E-01 —0.050
451801 3.50E-03 4.15E-03 -—1.757
2.00803 9.40E-02 1.12E-01 -0.328
129800 1.01E-04 1.21E-04 -—3.296
2.46H00 2.70E-04 3.22E-04 —2.869
1.46H00 1.15E-04 1.37E-04 —3.240

73.123 0.0 1367560 £2p*-2s22p%*S)3d 3p-*D° 2- - 2.148-03 2.40E-01 2.895-01  0.079
73.134 0.0 1367360 2p*-2s22p%(*S)3d 3p-D° 2- - 6.17E01 2.97E-03 3.57E-03 —1.829
73.134 0.0 1367360 £2p*-2s22p%*S)3d 3pP-*D° 2- - 553802 4.43E-02 5.33E-02 —0.655

73.350 4030 1367360 s22p*-2s?2p%(“S)3d 3P-3Dr
73.350 4030 1367360 s22p*-2s?2p3(*S)3d 3pP-3Dr
73.432 5565 1367360 s22p*-2s22p3(*S)3d 3p-3D°
73.447 99341 1460860 s2p*-2s?2p%(?P)3d ls-3p
74.522 99341 1441230 s2p*-2s?2p3(?D)3d 1S-3%
74.771 99341 1436750 s22p*-2s?2p%(®D*)3d !sS-3p
75.194 99341 1429240 s2p*-2s?2p3(?D)3d 1s-1p
75.701 46569.8 1367560 s2p*-2s?2p%(“S)3d D-°D°
75.712 46569.8 1367360 s2p*-2s2p*(*S)3d D-°D°

8.75H02 7.06E-02 5.11E-02 -0.674
152803 2.05E-01 1.48E-01 -0.211
1.14803 2.75E-01 6.66E-02 —0.560
1.65H01 3.99E-03 9.65E-04 —2.399
149800 3.72E-04 9.13E-05 —3.429
153800 3.84E-04 9.45E-05 -3.416
3.23802 8.22E-02 2.04E-02 -1.085
1.80800 2.17E-04 2.70E-04 —2.965
1.04800 8.93E-05 1.11E-04 —3.350

|
[
PR RPRPRPRPpPRRPRPRPRPPpPRRPRRPRPRPRPRPRPpRRPRPRRPRPpPRPRPRPRPpPpPRPRREPRRERLARRERERR

mmmwmr—‘wwwmmHl—\wmmmml—\r—l»l—\Hl—\wwcnmU10'|U'lclrlU'lo'lU'lo'l0101mmmmwml—\wwmmmmml—\wwwmr—‘mmwcﬂ
WWNOO WERE WOWwO wWwwwwa~NWWWWWOAWAOAWNOUINOWAOOWwWwNWOOONOIOWOo woN~NOWwWOoowowawww

NI\JI\)l—‘l\)OHl—\HI\JNOOl—\NI\JNI\JOOOOO!—'I—‘NNNNI\)IT)NNNNNNNI\)NNHI\JOl—‘HI\JNI\JNI\JOl—\Hl—\NONI\JI—‘I\J
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75.712 46569.8 1367360 s2p*-2s22p%(“S)3d 'D-D° 2- - 3.99E01 2.06E-05 257E-05 —3.987 1
76.919 | 363170 1663240 s2p®-2s2p*(®S)3s  3P-3S - - 3.03802 1.61E-02 2.04E-02 —1.094 2,LS
77.133 | 366786 1663240 s2p°-2s2p*(3S)3s  3pP-3S - - 1.816802 1.61E-02 1.23E-02 -1.316 2,LS
77.251 | 368761 1663240 s2p®-2s2p*(®S)3s  3pP-3S - - 6.008-01 1.61E-02 4.10E-03 —1.793 2,LS
78.917 5565 1272720 s22p*-2s22p%(°P)3s 3PP - - 2.83E01 7.94E-05 2.06E-05 —4.100 1
79.237 0.0 1262040| £2p*-2s22p3(?P)3s 3PP - - 277802 2.61E-02 3.40E-02 —0.885 1
79.264 0.0 1261610| £2p*-2s2p3(?P)3s 3PP - - 147802 8.32E-03 1.09E-02 -1.381 1
79.491 4030 1262040 s32p*-2s22p3(?P)3s 3PP - - 143802 2.26E-02 1.78E-02 —1.169 1
79.518 4030 1261610 s32p*-2522p3(?P)3s  3p-3p - - 9.39E01 8.91E-03 6.99E-03 -1.573 1
79.523? 4030 12615307 s2p*-2s22p3(?P)3s 3PP - - 410802 1.30E-02 1.02E-02 -1.410 1
79.615 5565 1261610 s22p*-2s22p3(?P)3s 3PP - - 1.698-02 4.83E-02 1.27E-02 -—1.316 1
80.913 0.0 1235890 <£2p*-2s?2p%??D’)3s 3pP-'D° 2- - 118801 1.16E-03 1.54E-03 —2.238 1
81.178 4030 1235890 s82p*-2s22p3(®D*)3s 3P-D°  1- - 1.83E00 3.01E-04 2.42E-04 -—3.044 1
81.449 | 363170 1590930 s2p°-2s2p*(®D)3s  P-3D - - 512802 7.13E-02 9.56E-02 —0.448 2,LS
81.556 46569.8 1272720 s2p*-2s?2p3(?P)3s ID-P - - 524802 3.13E-02 4.21E-02 —0.805 1
81.623 0.0 1225150 $£2p*-2s?2p%(®D)3s 3p-D° 2- - 171801 1.03E-03 1.38E-03 —2.290 1
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Sivii—Continued

A E; = Agi S

Ritz (A)| (cm™ (cm™h Configurations Terms J—Jy | gi—g« | (10°s™Y) i (a.u) logg f | Acc. | Ref.
81.623 0.0 1225150 $2p*-2s22p%(?D*)3s  3p-D° 2-2 | 5-5| 1.41802 1.41E-02 1.90E-02 —1.151| B 1
81.623 0.0 1225150 F2p*-2s22p3(?D*)3s  3p-3D° 2-3 | 5-7 | 4.24802 593E-02 7.96E-02 —0.528| B 1
81.892 4030 122515D B2p*-2s22p3(°D7)3s  3P-D° 1-2 | 3-5| 2.82B02 4.73E-02 3.83E-02 -0.848| B 1
81.892 4030 122515D B2p*-2s22p3(°D7)3s  3P-D° 1-1| 3-3| 1.96B-02 1.97E-02 1.59E-02 —1.229| B 1
81.995 5565 1225150 22p*-2s22p3(°D*)3s  °P-°D° 0-1 | 1-3| 2.06E-02 6.22E-02 1.68E-02 —1.206| B 1
82.273 46569.8 1262040 s2p*-2s22p%(?P)3s D-P 2-2 | 5-5| 1.93B01 1.96E-03 2.65E-03 —2.009| C 1
82.302 46569.8 1261610 s2p*-2s22p%(?P)3s D-FP 2-1| 5-3| 1.50B-00 9.12E-05 1.24E-04 —3.341| E 1
84.082 46569.8 1235890 s2p*-2s22p%(?D*)3s 'D-!D° 2-2 | 5-5| 1.07803 1.13E-01 1.57E-01 -0.248| B 1
84.848 46569.8 1225150 s2p*-2522p3(?D°)3s D-3D° 2-3 | 5-7 | 1.25E00 1.89E-04 2.64E-04 —3.025| D 1
84.848 46569.8 1225150 s?2p*-2522p3(?D°)3s D-3D° 2-1| 5-3| 2.22E00 1.44E-04 2.01E-04 —3.143| D 1
85.224| 99341 1272720 s22p*-2s22p3%(?P)3s  1s-'P 0-1 | 1-3| 501802 1.64E-01 4.59E-02 —0.786| B 1
85.290 0.0 1172470 F2p*-2s22p%(*S)3s  3p-3s 2-1 | 5-3| 7.57H02 4.95E-02 6.95E-02 —0.606| B 1
85.584 4030 117247D B22p*-2522p3(*S)3s 3PS 1-1| 3-3| 4.31B02 4.73E-02 4.00E-02 —0.848| B 1
85.697 5565 1172470 B2p*-2s22p3(*S)3s 3PS 0-1| 1-3| 1.43802 4.73E-02 1.33E-02 -1.325| B 1
86.039 99341 1261610 s22p*-2s22p3(?P)3s s 0-1| 1-3| 3.14E02 1.05E-05 2.96E-06 —4.981| E 1
87.742| 363170 1502880 s2p°-2s2p*(“P)3s P3P 2-1 | 5-3| 3.55B02 2.46E-02 3.55E-02 —0.910| D | 2,LS
87.901| 366786 1504430 s2p°-2s2p*(“P)3s P3P 1-0 | 3-1| 8.50B-02 3.28E-02 2.85E-02 —1.007| D | 2,LS
88.005| 363170 1499470 s2p°-2s2p*(“P)3s P3P 2-2 | 5-5| 6.34B02 7.36E-02 1.07E-01 —0.434| D | 2,LS
88.021| 366786 1502880 s2p®-2s2p%(*P)3s  P-3p 1-1 | 3-3| 2.11B02 245E-02 2.13E-02 —1.134| D | 2,LS
88.174| 368761 1502880 s2p®-2s2p*(*P)3s  P-%P 0-1| 1-3| 2.80B02 9.80E-02 2.85E-02 —1.009| D | 2,LS
88.286( 366786 1499470 s2p®-2s2p*(*P)3s  3P-3p 1-2 | 3-5| 2.10B-02 4.08E-02 3.56E-02 —0.912| D | 2,LS
88.818 46569.8 1172470 s2p*-2s22p(*S)3s D-33 2-1| 5-3| 6.58E01 4.67E-05 6.82E-05 —3.632| E 1
88.825 99341 1225150 s¥2p*-2s22p3(?D7)3s  'S-*D° 0-1| 1-3| 7.68E01 2.72E-04 7.97E-05 —3.565| D 1
101.141| 849057 1837790 p8—2s?2p3(?P)5s 'SP 0-1| 1-3| 5.85E01 2.69E-04 8.96E-05 —3.570| E | 2,LS
121.514| 849057 1672010 ps-2s22p3(?P)4s 'SP 0-1| 1-3| 5.78E01 3.84E-04 1.54E-04 —3.416| E | 2,LS
150.937| 1225150 1887680 s2p?(?°D")3s—2s2p*(*P)4s 3D°-°P 2-2 | 5-5| 7.94E01 2.71E-04 6.73E-04 —2.868| E | 2,LS
150.937| 1225150 1887680 s2p?(?D")3s—2s2p*(*P)4s 3D°-°P 3-2 | 7-5| 4.43E00 1.08E-03 3.76E-03 —2.121| D | 2.LS

J. Phys. Chem. Ref. Data, Vol. 33, No. 2, 2004



ATOMIC SPECTRAL DATA FOR SILICON 481

8. Sivll
Z=14
N1 isoelectronic sequence
Ground state 4°2s°2p3®“s;,,
lonization energy 2 448 200 cm (303.54 eVl
Data are tabulated for 147 transitions in the range from 50 to 161 A. Transition probabilities fos%Re322s?2p?3s,
2522p%-2s?2p?3d, 252p*—2s2p3(°S)3s, 2p°-2522p?3s, and °-2s?2p?3d arrays are taken from MCHF calculatiohs.

The other results are taken from the Opacity Proj@f®).2 OP provides, however, only multiplet values. These have been
decomposed into fine-structure components assuming LS coupling, as indicated by the notation LS in the reference column.

References

1G. Tachiev and C. Froese Fischer, http://www.vuse.vanderbilt-edfiinchf collection/ (downloaded 22 June, 200See
also G. Tachiev and C. Froese Fischer, Astron. AstropB8S, 716 (2002.
2http://legacy.gsfc.nasa.gov/topbagédwnloaded 1 August, 1995

Sivii
A E; =N Agi S

Ritz () | (em™ (cm™h Configurations Terms J-J, | g—g¢ | (10°s™h) i (a.u) logg f | Acc. | Ref.
49.987? 0.0 2000520P s2pi-2s?2p?(°P)4d 4S—-*P 3/2-3/2| 4-4| 2.80E03 1.05E-01 6.91E-02 -0.377| C | 2,LS
50.019 0.0 1999240 #2p3-2s22p?(°P)4d 4S—-*P 3/2-5/2| 4-6| 2.79¥03 1.57E-01 1.03E-01 -0.202| C | 2,LS
51.559?| 69168.1 20087007 s2p3-2s?2p?(®°P)4d 2D°-2D 3/2-5/2| 4-6| 5.24E01 3.13E-03 2.13E-03 -1.902| D | 2LS
51.566?| 69420.5 20087007 s?2p®-2s?2p?(®°P)4d 2D°-2D 5/2-5/2| 6-6| 7.33E02 2.92E-02 2.97E-02 -0.756] D | 2,LS
51.718?| 69420.5 200298(? s2p°-2s>2p?(°P)4d 2D°-2F 5/2-7/2| 6-8| 1.89E03 1.01E-01 1.03E-01 -0.218 C | 2LS
51.819?| 69168.1 19989607 s2p3-2s?2p?(°P)4d 2D°-2F 3/2-5/2| 4-6| 1.76E03 1.06E-01 7.23E-02 -0.373| C | 2,LS
51.826?| 69420.5 19989607 s2p3-2s?2p?(®°P)4d 2D°-2F 5/2-5/2| 6-6| 1.25E02 5.04E-03 5.16E-03 —1.519| D | 2LS
52.554?| 105890 2008 700? s2p3-2s?2p?(®°P)4d 2P-2D 3/2-5/2| 4-6| 1.71E03 1.06E-01 7.34E-02 -0.373| C | 2,LS
53.763?| 69168.1 19291907 s2p3-2s22p?(°P)4s 2D°-2P 3/2-3/2| 4-4| 1.78E01 7.73E-04 547E-04 -2.510| E | 2,LS
53.770?| 69420.5 19291907 s2p3-2s2p?(°P)4s 2D°-2P 5/2-3/2| 6-4| 1.61E02 4.64E-03 4.93E-03 —1.555| D | 2LS
54.829?| 105348  192919Q? s2p3-2s22p?(°P)4s 2P-2p 1/2-3/2| 2-4| 1.50E01 1.35E-03 4.87E-04 —-2.569| D | 2.LS
54.846?| 105890 19291907 s2p3-2s22p?(°P)4s 2P -2p 3/2-3/2| 4-4| 7.50E01 3.38E-03 2.44E-03 -1.869| D | 2.LS
58.6967 0.0 1703690P s2pi-2s22p%('D)3d *S-2S 3/2-1/2| 4-2| 2.26E00 5.82E-05 4.50E-05 —3.633| D 1
58.885? 0.0 1698230P s2p3-2s2p?(°S)3p  *S—-*P 3/2-3/2| 4-4| 1.12E03 5.84E-02 4.53E-02 -0.632| D | 2LS
58.8857? 0.0 1698230P s2p3-2s2p?(°S)3p  *S—-*P 3/2-1/2| 4-2| 1.12E03 2.92E-02 2.26E-02 -0.933| D | 2LS
58.8857? 0.0 1698230P s2pi-2s?2p?(°S)3p *S-*P 3/2-5/2| 4-6| 1.12E03 8.76E-02 6.79E-02 —0.455| D | 2,LS
58.888 0.0 1698150| «2p%-2s?2p?('D)3d 4S-2p 3/2-3/2| 4-4| 1.83E01 9.52E-04 7.38E-04 -—2.419| C 1
58.942 0.0 1696590 #2p3-2s22p%('D)3d “4S-2P 3/2-1/2| 4-2| 3.86E00 1.00E-04 7.79E-05 -3.396| C 1
59.257 0.0 1687560 #2p3-2s22p%('D)3d *S-2D 3/2-5/2| 4-6| 3.48E00 2.75E-04 2.14E-04 —2.959| D 1
59.314 0.0 1685950| $2pi-2s?2p?(*'D)3d “S-2D 3/2-3/2| 4-4| 9.17E01 4.84E-05 3.78E-05 -3.713| D 1
59.354 0.0 1684810| $2p3-2s?2p%('D)3d “*S-2F 3/2-5/2| 4-6| 1.12E00 8.87E-05 6.93E-05 —3.450| D 1
60.223 0.0 1660490 2p3-2s22p%(°P)3d 4S-2D 3/2-5/2| 4-6| 2.96E01 2.41E-05 1.91E-05 —4.016| D 1
60.266 0.0 1659320 2p3-2s22p?(°P)3d *S-2D 3/2-3/2| 4-4| 1.10E01 5.99E-06 4.75E-06 —4.621| D 1
60.989 0.0 1639640| $2pi-2s?2p?(°P)3d “S—*P 3/2-1/2| 4-2| 8.72E03 2.43E-01 1.956-01 -0.012| B 1
61.019 0.0 1638830 £2p3-25?2p%(°P)3d 4S-*P 3/2-3/2| 4-4| 855E03 4.77E-01 3.84E-01 0.281] A 1
61.070 0.0 1637470 <£2p3-2s22p%(°P)3d 4S-*P 3/2-5/2| 4-6| 8.31E03 6.97E-01 5.61E-01  0.445| A 1
61.198 0.0 1634040 #2p3-2s22p?(°P)3d *S-2F 3/2-5/2| 4-6| 2.34E01 1.97E-03 1.59E-03 -2.104| C 1
61.388 69168.1 1698150 s2p3-2s?2p?(*D)3d 2D°-2P 3/2-3/2| 4-4| 6.49E01 3.66E-03 2.96E-03 -1.834| E 1
61.398 694205 1698150 s2p3-2s?2p?(*D)3d 2D°-2p 5/2-3/2| 6-4| 1.31E03 4.93E-02 5.97E-02 -0.529| B 1
61.447 69168.1 1696590 s2p®-2s22p?(!D)3d 2D°-?P 3/2-1/2| 4-2| 1.97E03 5.59E-02 4.52E-02 -0.651| B 1
61.539 0.0 1624990 #2p3-2s22p?(°P)3d 4S-2P 3/2-3/2| 4-4| 1.07E02 6.10E-03 4.94E-03 -1.613| D 1
61.790 69168.1 1687560 s2pi-2s?2p?(*D)3d 2D°-2D 3/2-5/2| 4-6| 2.24E03 1.92E-01 1.56E-01 -0.115| D 1
61.799 69420.5 1687560 s2p3-2s?2p?(*D)3d 2D°-2D 5/2-5/2| 6-6| 1.43E03 8.18E-02 9.99E-02 -0.309| E 1
61.851 69168.1 1685950 s2p®-2s?2p?(!D)3d 2D°-?D 3/2-3/2| 4-4| 3.82E03 2.19E-01 1.78E-01 -0.058| B 1
61.861 69420.5 1685950 s2p®-2s?2p?(!D)3d 2D°-2D 5/2-3/2| 6-4| 4.65E02 1.78E-02 2.17E-02 -0.972| C 1
61.895 69168.1 1684810 s2pi-2s2p?(*D)3d 2D'-2F 3/2-5/2| 4-6| 6.17E03 5.32E-01 4.33E-01 0.328/ D 1
61.905 69420.5 1684810 s2p3-2s?2p?('D)3d 2D'-2F 5/2-5/2| 6-6| 2.65E03 1.52E-01 1.86E-01 —0.039| D 1
61.914 69420.5 1684560 s2p°-2s?2p?(!D)3d 2D°-%F 5/2-7/2| 6-8| 9.22E03 7.07E-01 8.64E-01  0.627| A 1
62.565?| 105348  170369Q? s2p3-2s22p('D)3d 2P-2S 1/2-1/2| 2-2| 1.21E03 7.10E-02 2.93E-02 -0.848| C 1
62.586?| 105890 17036907 s2p°-2s22p?(!D)3d 2P-2S 3/2-1/2| 4-2| 2.97E03 8.72E-02 7.18E-02 —0.458| A 1
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A E; Ey Ayi S
Ritz (A) | (cm™ (cm™h Configurations Terms  J;-J, | gi— (1%s™Y i (a.u) logg f | Acc. | Ref.

(o]
=~

62.782 | 105348 1698 15
62.804 [ 105890 1698 15
62.841 69168.1 166049
62.844 | 105348 1696 59
62.851 69420.5 166049
62.865 | 105890 1696 59
62.887 69168.1 165932
62.897 69420.5 165932
63.224 | 105890 1687 56
63.267 | 105348 1685 95
63.289 [ 105890 1685 95
63.675 69168.1 163964
63.708 69168.1 163883
63.718 69420.5 163883
63.732 69420.5 163849
63.763 69168.1 163747
63.773 69420.5 163747
63.879 69168.1 163464

6.20E02 7.32E-02 3.03E-02 -—0.834
3.66E03 2.17E-01 1.79E-01 -—0.062
8.67E02 7.70E-02 6.37E-02 —0.512
2.70E03 1.60E-01 6.62E-02 —0.495
2.46E03 1.46E-01 1.81E-01 -0.059
8.41E02 2.49E-02 2.06E-02 —1.002
1.68E03 9.98E-02 8.27E-02 —0.399
3.39E02 1.34E-02 1.67E-02 -—1.095
3.67E03 3.30E-01 2.75E-01 0.121
2.39E03 2.87E-01 1.20E-01 -0.241
2.12E02 1.27E-02 1.06E-02 —1.294
1.08E00 3.29E-05 2.76E-05 —3.881
5.15E02 3.13E-06 2.63E-06 —4.902
5.60E00 2.27E-04 2.86E-04 —2.865
1.81E03 1.47E-01 1.85E-01 —0.054
1.13600 1.03E-04 8.68E-05 —3.383
4.63E00 2.83E-04 3.56E-04 —2.771
1.04£02 3.17E-03 2.67E-03 —1.896
1.65E03 1.51E-01 1.27E-01 -0.219
1.36E02 8.34E-03 1.05E-02 -—1.301
1.29E02 7.93E-03 6.68E-03 —1.499
1.42E02 5.81E-03 7.34E-03 —1.458
1.91E02 1.19E-02 1.00E-02 -—1.324
3.90E02 1.61E-02 2.04E-02 -1.015
2.48E03 2.31E-01 1.96E-01 -0.035
2.50E03 3.10E-01 1.31E-01 -0.207
8.06E02 5.01E-02 4.24E-02 -0.698
1.82E01 1.16E-05 4.96E-06 —4.636
6.76E01 2.15E-05 1.85E-05 —4.065
1.18E00 1.50E-04 6.45E-05 —3.522
6.34E01 4.04E-05 347E-05 -3.791
2.39E00 2.29E-04 197E-04 -—-3.038
3.09E02 1.98E-02 8.52E-03 —1.403
1.68E02 5.37E-03 4.63E-03 —1.668
1.34E02 1.72E-02 7.40E-03 —1.464
4.87E02 3.13E-02 2.70E-02 —0.902
2.73E02 3.55E-02 1.54E-02 -—1.149
1.08£03 7.03E-02 6.10E-02 —0.551

D s2ps-2s?2p%(*D)3d 2P-2p 1/2-3/2
D s2p°-2s22p?(*D)3d  2P-2p  3/2-3/2
D s2p3-2s22p%(°P)3d  2D°-2D  3/2-5/2
D s2p3-2s22p%('D)3d  2P-2P 1/2-1/2
D s2p3-2s22p?(*P)3d  2D°-?D  5/2-5/2
D s2p3-2s22p?(*D)3d  2P-2P  3/2-1/2
D s2p3-2s22p?(*P)3d  2D°-2D  3/2-3/2
D s2p3-2s22p?(®P)3d 2D°-2D 5/2-3/2
D s2p3-2s?2p?(*D)3d 2P-2D  3/2-5/2
D s2ps-2s?2p%('D)3d 2P-2D 1/2-3/2
D s2ps-2s?2p%(*D)3d 2P-2D 3/2-3/2
D s2p°-2s22p?(°P)3d  2D°-*P  3/2-1/2
D s2p3-2s22p%(°P)3d  2D°-*P  3/2-3/2
D s2p3-2s22p%(°P)3d  2D°—*P  5/2-3/2
D s2p3-2s22p?(*P)3d  2D°-%F 5/2-7/2
D s2p3-2s22p?(*P)3d  2D°-*P  3/2-5/2
D s2p3-2s22p?(*P)3d 2D°-*P  5/2-5/2
D s2p3-2s22p?(*P)3d  2D°-*D 3/2-1/2
63.903 | 69168.1 163404D s2p3-2s?2p?(°P)3d 2D°-2F 3/2-5/2
63.913 | 69420.5 163404D s2p3-2s?2p?(°P)3d 2D°-2F 5/2-5/2
63.930 | 69168.1 163337p s2p3-2s22p?(°P)3ad 2D°-*D 3/2-3/2

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

63.941 | 694205 163337 s2p3-2s?2p?(°P)3ad 2D°-*D 5/2-3/2
64.275 | 69168.1 1624990 s2p3-2s?2p?(°P)3d 2D°-2P  3/2-3/2
64.285 | 69420.5 1624990 s2p3-2s?2p?(°P)3d 2D°-?P  5/2-3/2
64.325 | 105890  166049p s2p3-2s?2p?(®°P)3d 2P -2D  3/2-5/2
64.351 | 105348  165932p s2p3-2s22p?(°P)3d 2P-2D 1/2-3/2
64.374 | 105890  165932D s2ps-2s?2p?(°P)3d 2P-2D  3/2-3/2
65.177 | 105348  163964D s2ps-2s2p?(°P)3d 2P-*p  1/2-1/2
65.200 | 105890  163964p s2p3-2s?22p?(*P)3d PP  3/2-1/2
65.211 | 105348  163883p s2p3-2s22p?(°P)ad 2P -*P  1/2-3/2
65.234 | 105890  163883D s2p3-2s?22p?(°P)3d PP  3/2-3/2
65.292 | 105890  163747p s2p3-2s22p?(°P)ad 2P -*P  3/2-5/2
65.390 | 105348  163464D s2p3-2s22p?(°P)3d 2P-*D 1/2-1/2
65.413 | 105890  163464D s2p3-2s?2p?(°P)3d 2P-*D 3/2-1/2
65.444 | 105348  163337p s2p®-2s2p?(®P)3d  2P-*D 1/2-3/2
65.467 | 105890  163337p s2p3-2s22p?(°P)3d  2P-*D 3/2-3/2
65.805 | 105348  162499D s2ps-2s?2p?(°P)3d 2P-2p  1/2-3/2
65.828 | 105890  162499D s2ps-2s?2p?(°P)3d 2P-2p  3/2-3/2
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67.156 | 312670 180173D s2p*-2s2p3(°S)3d  ‘P-*D° 5/2-3/2| 6- 1.68E02 7.57E-03 1.00E-02 —1.343 2,LS
67.156 | 312670 180173p s2p*-2s2p%(°S)3d  “P-*D° 5/2-7/2| 6-8| 3.36E03 3.03E-01 4.02E-01 0.260 2,LS
67.156 | 312670 180173p s2p*-2s2p3(°S)3d  “‘P-*D° 5/2-5/2| 6- 1.01E03 6.81E-02 9.03E-02 —0.389 2,LS
67.198 0.0 1488150 2p3-2s?22p%('D)3s *S-2D 3/2-3/2| 4-4| 1.15E01 7.80E-06 6.91E-06 —4.506 1
67.263 0.0 1486710 £2p°-2s?2p?(*D)3s 4S-2D 3/2-5/2 - 5.87E01 5.97E-05 5.29E-05 -—3.622 1
67.318 | 316250 180173D s2p*-2s2p3(°S)3d  ‘P-*D° 3/2-5/2| 4-6| 2.34E03 2.38E-01 2.11E-01 -—0.021 2LS
67.318 | 316250 180173D s2p*-2s2p3(°S)3d  ‘P-*D° 3/2-1/2 —2| 5.56E02 1.89E-02 1.68E-02 —1.121 2,LS
67.318 | 316250 180173p s2p*-2s2p3(°S)3d  “P-*D° 3/2-3/2| 4-4| 1.78€03 1.21E-01 1.07E-01 -—0.315 2LS
67.404 | 318140 180173D s2p*-2s2p(°S)3d  4P-*D° 1/2-1/2 - 2.78E03 1.89E-01 8.39E-02 —0.423 2,LS
67.404 | 318140 180173D s2p*-2s2p(°S)3d  4P-*D° 1/2-3/2 - 1.39E03 1.89E-01 8.39E-02 —0.423 2,LS
68.781 0.0 1453900 <F2p3-2s22p?(3P)3s “‘S-2Pp  3/2-3/2 - 417E01 2.96E-05 2.68E-05 —3.927 1
68.966 0.0 1449990 <F2p3-2s22p?(3P)3s “4S-2Pp  3/2-1/2 - 4.92E01 1.76E-05 1.59E-05 —4.154 1
69.632 0.0 1436120 £2p3-2522p?(®P)3s 4S-4P  3/2-5/2 - 5.49E02 5.98E-02 5.49E-02 -0.621 1
69.790 0.0 1432870 £2p3-2522p?(®P)3s 4S-4P  3/2-3/2 - 5.42E02 3.96E-02 3.64E-02 —0.801 1
69.905 0.0 1430510 £2p°-25?2p?(°P)3s 4S-*P  3/2-1/2 - 5.37E02 1.97E-02 1.81E-02 -1.104 1
70.473 | 69168.1 148815p s2p°-2s?2p?('D)3s 2D°-?D 3/2-3/2 -4 | 6.39E02 4.76E-02 4.42E-02 —0.720 1
70.486 | 69420.5 148815D s2p°-2s?2p?('D)3s 2D°-?D 5/2-3/2 - 3.77E01 1.87E-03 2.61E-03 —1.949 1
70.545 | 69168.1 148671p s2p®-2s?2p('D)3s 2D°-2D  3/2-5/2 - 8.22E01 9.20E-03 8.54E-03 —1.434 1
70.557 | 694205 148671p s2ps-2s?2p?(*D)3s 2D°-2D 5/2-5/2 - 6.95E02 5.19E-02 7.23E-02 —0.507 1
72216 | 69168.1 145390D s2ps-2s2p?(°P)3s 2D°-2p  3/2-3/2 - 2.17E01 1.69E-03 1.61E-03 —2.169 1
72.229 | 694205 145390D s2ps-2s?2p?(°P)3s 2D°-2p  5/2-3/2 - 8.88E02 4.63E-02 6.60E-02 —0.556 1
72.317 | 105348  148815D s2ps-2s?2p?(*D)3s 2P-2D 1/2-3/2 - 1.96E02 3.08E-02 1.47E-02 -—1.211 1
72.345 | 105890  148815p s2p3-2s?2p%('D)3s 2P-2D 3/2-3/2 - 1.40E02 1.10E-02 1.05E-02 —1.358 1
72.421 | 105890 1486710 s2p®-2s’2p%('D)3s 2P-2D  3/2-5/2 - 2.38E02 2.80E-02 2.67E-02 —0.950 1
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Sivii—Continued

A E; Ey Ayi S
Ritz (A) | (cm™ (cm™h Configurations Terms  J;-J, | gi— (1%s™Y i (a.u) logg f | Acc. | Ref.

(o]
=~

72.421 69168.1 144999
73.155 69168.1 143612
73.169 69420.5 143612
73.330 69168.1 143287
73.343 69420.5 143287
73.457 69168.1 143051
74.154 | 105348 1453 90

1.06E03 4.16E-02 3.97E-02 -0.779
9.63E02 1.16E-05 1.12E-05 —4.334
1.95B00 1.56E-04 2.26E-04 —3.028
1.07E00 8.63E-05 8.33E-05 —3.462
3.22E00 1.73E-04 2.51E-04 -—-2.984
3.44E00 1.39E-04 1.35E-04 -—3.254
1.44£02 2.37E-02 1.16E-02 -—1.324
5.95E02 4.91E-02 4.80E-02 -0.707
4.45E02 3.69E-02 1.81E-02 -1.132
1.50E02 6.21E-03 6.09E-03 —1.605
2.31E03 2.93E-07 2.90E-07 -5.931
2.02E01 3.43E-05 1.70E-05 —4.163
1.08E00 9.21E-05 9.14E-05 -—3.434
3.47E01 297E-05 147E-05 -—4.227
6.89E01 2.94E-05 293E-05 -—-3.929
6.05E02 3.49E-02 5.24E-02 -0.679
3.91E02 3.41E-02 3.42E-02 -0.866
1.94£02 3.38E-02 1.70E-02 -—1.170
1.70E02 1.18E-06 1.95E-06 —5.149
1.46E03 1.52E-07 1.67E-07 -—6.216
2.40E02 3.82E-06 4.23E-06 —4.816
1.23E01 2.92E-05 1.71E-05 —4.233
4.64E01 5.65E-05 6.71E-05 —3.646
9.13E02 2.25E-05 1.34E-05 —4.347
2.04E03 5.10E-07 3.06E-07 —5.992
9.48E02 9.10E-06 1.36E-05 —4.439
1.23E01 2.39E-05 3.58E-05 —4.020
4.61E02 8.97E-06 6.73E-06 —4.746
4.09E02 3.99E-06 5.99E-06 —4.797
1.98E02 7.80E-06 5.89E-06 —4.807
9.22E02 1.82E-05 1.38E-05 —4.438
3.82E02 1.22E-05 1.90E-05 —4.313
3.49E03 7.42E-07 1.16E-06 —5.528
3.27E02 1.41E-05 1.12E-05 —4.549
4.13E03 4.67E-07 7.55E-07 -5.729
1.28602 2.90E-06 4.70E-06 —4.935
7.77E03 1.78E-06 1.45E-06 —5.448
1.32E03 6.05E-07 4.93E-07 -—5.917
3.83E04 1.29E-07 2.54E-07 -—6.289
2.14E03 1.09E-06 2.14E-06 —5.363
1.77E03 1.21E-06 1.20E-06 -—5.617
1.43E03 5.336-07 1.11E-06 -—5.671
6.66E04 1.26E-07 2.63E-07 —6.298
2.83E04 2.16E-07 2.26E-07 —6.366
1.44E03 5.54E-07 5.84E-07 —5.956

D s2p3-2s?2p%(°P)3s  2D°-2p  3/2-1/2
D s2p-2s22p?(°P)3s  2D°-*P  3/2-5/2
D s2p3-2s22p%(°P)3s  2D°-*P  5/2-5/2
D s2p3-2s22p%(°P)3s  2D°-*P  3/2-3/2
D s2p3-2s22p?(*P)3s  2D°-*P 5/2-3/2
D s2p3-2s22p?(*P)3s  2D°-*P  3/2-1/2
D s2p3-2s22p?(3P)3s  2P-2P  1/2-3/2
74.183 | 105890  145390D s2p®-2s22p?(3P)3s  2P-2p  3/2-3/2
74.369 | 105348  144999D s2p3-2s?22p?(®P)3s  P-?p  1/2-1/2
74.399 | 105890  144999D s2p3-2s?22p?(°P)3s  2P-?p  3/2-1/2

D

D

D

D

D

D

D

D

D

D

75.175 | 105890  143612D s2p®-2s22p?(®P)3s  2P-*P  3/2-5/2
75.328 | 105348  143287p s2p3-2s?2p?(°P)3s PP 1/2-3/2
75.359 | 105890  143287D s2p3-2s?22p?(°P)3s  2P-*P  3/2-3/2
75.462 | 105348 143051 s2p3-2s22p?(°P)3s PP 1/2-1/2
75.493 | 105890  143051p s2p3-2s22p?(°P)3s PP  3/2-1/2
75.988 | 312670 162866D s2p*-2s2p%(°S)3s  ‘p-*S  5/2-3/2
76.196 | 316250 162866D s2p*-2s2p3(°S)3s  4p-*S  3/2-3/2
76.306 | 318140 162866D s2p*-2s2p3(°S)3s  4p-AS  1/2-3/2
83.452 | 430360 162866D s2p*-2s2p%(°S)3s  2D-*S 5/2-3/2
83.454 | 430390 162866D s2p*-2s2p3(°S)3s  2D-*S  3/2-3/2
84.1407| 820200 20087007 p2-2s22p’(°P)4d 2P-2D 3/2-5/2
88.966 | 504630 162866D s2p*-2s2p3(°S)3s 2S4S 1/2-3/2
90.172?| 820200 19291907 p2-2s?22p%(°P)4s 2P-2P 3/2-3/2
90.640?| 825930 19291907 p2-2s?2p%(°P)4s 2P-2P 1/2-3/2
91.253 | 532800 162866D s2p*-2s2p%(°S)3s  2p-*S  1/2-3/2
113.187?| 820200 17036907 p2-2s22p?(*D)3d 2P-2S 3/2-1/2
113.902 | 820200 1698 15D p2-2s?2p%('D)3d 2P-2P  3/2-3/2
113.926?| 825930 170369 p2-2s?2p%('D)3d 2P -2S  1/2-1/2
114.104 | 820200 169659 p2-2s22p2(*D)3d 2P -2P  3/2-1/2
114.650 | 825930 169815 p2-2s?2p%(*D)3d 2P -2P  1/2-3/2
114.855 | 825930 169659 p2-2s?2p%(*D)3d 2P -2Pp  1/2-1/2
119.007 | 820200 166049 p2-2s22p2(°P)3d  2P-2D 3/2-5/2
119.172 | 820200 1659 32 p2-2s?2p?(°P)3d  2P-2D 3/2-3/2
119.992 | 825930 165932 p2-2s?2p?(°P)3d  2P-2D 1/2-3/2
122.784 | 820200 163464 p2-2s22p2(®P)3d 2P -*D 3/2-1/2
122.976 | 820200 163337 p2-2s22p2(®P)3d 2P -*D 3/2-3/2
123.654 | 825930 163464 p2-2s?2p%(*P)3d 2P -*D 1/2-1/2
123.848 | 825930 163337 p2-2s?2p?(*P)3d 2P -*D 1/2-3/2
149.712 | 820200 148815 p2-2s22p?(*D)3s 2P -2D 3/2-3/2
150.035 | 820200 148671 p2-2s22p?(*D)3s 2P -2D 3/2-5/2
151.007 | 825930 148815 p2-2s22p2(*D)3s 2P -2D 1/2-3/2
157.803 | 820200 145390 p2-2s?2p?(°P)3s 2P -2P  3/2-3/2
158.783 | 820200 144999 p2-2s22p?(°P)3s 2P -2p  3/2-1/2
159.243 | 825930 145390 p2-2s?2p?(°P)3s 2P -2Pp  1/2-3/2
160.241 | 825930 144999 p2-2s?2p?(°P)3s 2P -2p  1/2-1/2
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9. SiIX

Z=14 Ci isoelectronic sequence
Ground state §22s%2p? 3P,
lonization energy 2 832 000 cm (351.12 eV

Data are tabulated for 144 transitions in the range from 44 to 125 A. Transition probabilities fos¥p?2 2s%2p3s,
2522p?—2s?2p3d, 2p*—2s%2p3s, and P*—2s?2p3d arrays are the mean values of the MCHF and CIV3 calculafidns.
Values for the 82p3—2s2p?3s, 2s2p°—252p?3d, 25?2p?—2s2p?3p, and X22p?—2s?2p4d transitions are taken from the
Opacity ProjectOP).2 OP provides, however, only multiplet values. These have been decomposed into fine-structure compo-
nents assuming LS coupling, as indicated by the notation LS in the reference column.
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Six
A E; = Agi S
Ritz (A) (cm™Y (cm™ Configurations Terms Ji-J | gi—g¢ | (1CFs ™) fix (a.u) logg; f | Acc. | Ref.
44.215? 25450 2264220?| s2p?-2s?2pad %p-°D" 1-2 | 3-5| 2.85803 1.39E-01 6.07E-02 -0.380| C | 3,LS
44.249? 6414 22663507 | s2p?-2s?2p4d D" 2-3 | 5-7 | 3.80B03 1.56E-01 1.14E-01 -0.108| C | 3,LS
44.291? 6414 22642207 | s2p?-2s?2pad Sp3D° 2-2 | 5-5| 9.45H02 2.78E-02 2.03E-02 -0.857| C | 3,LS
51.113 52925.9 2009370 | s2p?-2s2p?(’D)3p D-!D° 2-2 | 5-5| 3.32B03 1.30E-01 1.09E-01 -0.187| C | 3,LS
51.362 529259 1999890 | s2p?-2s2p?(?D)3p D-'F 2-3 | 5-7 | 2.85B03 1.58E-01 1.34E-01 -0.102| C | 3,LS
52.669?| 292232 2190870?| s2p®-2s2p?(P)3d 3D°-3F 3-3 | 7-7 | 229802 9.51E-03 1.15E-02 -1.177| C | 3,LS
52.669?| 292232 21908707 | sZp°-2s2p?(®P)ad 3D°-3F 3-2 | 7-5| 9.02E00 2.68E-04 3.25E-04 —2.727| D | 3,LS
52.669?| 292232 2190870?| s2p°-2s2p?(?P)3d 3D°-3F 3-4 | 7-9 | 2.06#03 1.10E-01 1.34E-01 -0.114| C | 3,LS
52.671?| 292296 21908707 | s2p°-2s2p?(P)3d 3D°-3%F 2-3 | 5-7 | 1.82E03 1.06E-01 9.19E-02 -0.276| C | 3,LS
52.671?| 292296 21908707 | sZp°-2s2p?(®P)ad 3p°-3F 2-2 | 5-5| 3.20802 1.33E-02 1.156-02 -1.177| C | 3,LS
52.675?| 292441 2190870?| s2ps-2s2p?(®P)3ad °®D°-%F 1-2 | 3-5| 1.72E03 1.19E-01 6.19E-02 —0.447| C | 3,LS
52.810 25450 1896130 | s2p?-2s2p?(“P)3p 3P-°D° 1-2 | 3-5| 1.68#03 1.17E-01 6.10E-02 —0.455| C | 3,LS
52.838 6414 1898 990 $82p2-2s2p?(*P)3p  3P-*D° 2-3 | 5-7 | 2.24803 1.31E-01 1.14E-01 -0.184| C | 3,LS
52.918 6414 1896130 B2p?-2s2p?(“P)3p 3p-3D° 2-2 | 5-5| 557802 2.34E-02 2.04E-02 —-0932| C | 3LS
53.806 0 1858 540 &2p?-2s2p%(*P)3p 3PS 0-1 | 1-3 | 293802 3.81E-02 6.75E-03 —1.419| D | 3.LS
53.879 25450 1858540 s2p2-2s2p?(*P)3p 3PS 1-1 | 3-3 | 8.73B02 3.80E-02 2.02E-02 -0.943| C | 3,LS
53.992 6414 1858 540 B2p?-2s2p%(“P)3p 3p-3s 2-1 | 5-3 | 1.45B03 3.79E-02 3.37E-02 -0.722| C | 3,LS
54.390 0 1838560 &2p?-2s?2p3d Sp—P  0-1| 1-3| 213801 2.84E-03 5.09E-04 -2547| C | 1,2
54.466 25450 1838560 s2p?—2s22p3d Spp  1-1 | 3-3| 1.26B01 5.60E-04 3.01E-04 —2.775| C | 12
54.581 6414 1838560 $B2p?—2522p3d Splp  2-1| 5-3| 471E01 1.26E-05 1.13E-05 —4.200| D | 1,2
54.604 6414 1837780 B2p?-2522p3d SplF  2-3 | 5-7| 1.12E00 7.00E-05 6.29E-05 —3.456| E | 1,2
54.841 | 150778x 1974220rx | 2s2p®-2s2p?(*P)3d °S-5p 2-1 | 5-3 | 1.21B04 3.27E-01 2.95E-01 0.214| C | 3.LS
54.870 | 15077@x 1973260rx | 2s2p®-2s2p?(*P)3d 5S-5P 2-2 | 5-5| 1.21B04 5.45E-01 4.92E-01 0.435 C | 3,LS
54.907 | 15077@x 1972030rx | 2s2p®-2s2p?(*P)3d 5S-5p 2-3 | 5-7 | 1.20804 7.62E-01 6.89E-01 0581 C | 3,LS
55.039 0 1816 900 £2p?—2522p3d P3P 0-1| 1-3| 5.37802 7.32E-02 1.33E-02 -1.136| A | 1.2
55.094 25450 1817630 | s22p?-2s?2p3d PP 1-0 | 3-1| 6.29B03 9.54E-02 5.19E-02 -0.543| A | 1,2
55.116 25450 1816900 s2p?—2s22p3d Spp  1-1 | 3-3| 3.18803 1.45E-01 7.89E-02 -0.362| A | 1.2
55.234 6414 1816 900 82p2-2s?2p3d P3P 2-1 | 5-3| 2.898B03 7.93E-02 7.21E-02 -0.402| A | 1,2
55.272 6414 1815650 B2p?-2522p3d Spp  2-2 | 5-5| 7.018E03 3.21E-01 2.92E-01 0.205| A | 1.2
55.305 0 1808 160 &2p?—2522p3d pD° 0-1| 1-3| 7.71B03 1.06E+00 1.93E-01  0.026] A | 1,2
55.356 2545.0 1809040 s2p?—2s22p3d Sp3D° 1-2 | 3-5| 9.66EH03 7.40E-01 4.04E-01 0.346| A | 1.2
55.383 25450 1808160 | s22p2-2s?2p3d D" 1-1 | 3-3| 3.03803 1.39E-01 7.63E-02 -0.379| A | 1,2
55.401 6414 1811430 B2p?—2522p3d p°D° 2-3 | 5-7| 1.10B04 7.06E-01 6.43E-01 0547 A | 12
55.475 6414 1809 040 $22p?—2522p3d p°D° 2-2 | 5-5| 35602 1.64E-02 1.50E-02 —1.085| C | 1,2
55.502 6414 1808 160 $B2p?—2522p3d SpD° 2-1 | 5-3| 1.23801 3.40E-04 3.10E-04 —2.770| C | 1,2
55.510 292232 2093700 s2p3-2s2p?(®D)3d °D°-3D 3-3 | 7-7 | 5.48803 2.53E-01 3.24E-01 0.248| C | 3LS
55.510 292232 2093 700 s2p®-2s2p?(?D)3d °D°-*D 3-2 | 7-5| 9.64E02 3.18E-02 4.07E-02 -0.652| C | 3,LS
55.512 292 296 2093 700 s2p®-2s2p?(®D)3d 3D°-3D 2-1 | 5-3 | 1.54B03 4.28E-02 3.91E-02 -0.670| C | 3,LS
55.512 292 296 2093700 s2p®-2s2p?(®D)3d °D°-3D 2-3 | 5-7 | 6.88B02 4.45E-02 4.07E-02 -0.653| C | 3,LS
55.512 292 296 2093 700 s2p®-2s2p?(?D)3d °D°-*D 2-2 | 5-5| 4.31E03 1.99E-01 1.82E-01 -0.002| C | 3,LS
55.517 292 441 2093 700 s2p®-2s2p?(®D)3d °D°-3D 1-2 | 3-5| 9.26802 7.13E-02 3.91E-02 -0.670/ C | 3,LS
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55.517 292 441 2093 700 s2p®-2s2p?(?D)3d °D°-D 1-1 | 3-3 | 4.63B03 2.14E-01 1.17E-01 -0.192| C | 3,LS
55.779 292232 2085020 s2p®-2s2p?(®D)3d 3D°-3F 3-3 | 7-7 | 1.08803 5.03E-02 6.47E-02 -0.453| C | 3,LS
55.779 292232 2085020 s2p®-2s2p?(®?D)3d °D°-3F 3-4 | 7-9 | 9.69H03 5.81E-01 7.47E-01 0.609] C | 3,.LS
55.779 292232 2085020 s2p3-2s2p?(®D)3d 3D°-3F 3-2 | 7-5| 426801 1.42E-03 1.83E-03 —2.003| D | 3,LS
55.781 292296 2085020 s2p®-2s2p?(?D)3d °D°-3F 2-2 | 5-5| 1.51B03 7.04E-02 6.46E-02 —0.453| C | 3,LS
55.781 292 296 2085020 s2p3-2s2p?(®D)3d 3D°-3F 2-3 | 5-7 | 8.61803 5.62E-01 5.16E-01 0.449| C | 3,.LS
55.786 292 441 2085020 s2p®-2s2p?(®?D)3d °D°-3F 1-2 | 3-5| 8.13H03 6.32E-01 3.48E-01 0.278| C | 3,.LS
55.819 25450 1794080x | 2s?2p2—2s?2p3d p-D° 1-2 | 3-5| 1.88802 1.46E-02 8.05E-03 —1.359| C | 1,2
55.940 6414 1794 050x | 2s?2p?—2s22p3d p—D° 2-2 | 5-5| 2.07B01 9.73E-04 8.96E-04 —2.313| C | 1,2
56.003 529259 1838560 | s2p?-2s?2p3d Ip-'P 2-1| 5-3| 3.85B02 1.09E-02 1.00E-02 —-1.266| C | 1,2
56.027 529259 1837780 | s2p?-2s?2p3d ID-'F 2-3| 5-7| 1.35B04 8.86E-01 8.17E-01 0.647| A | 1,2
56.690 529259 1816900 | s2p?-2s?2p3d D3P 2-1| 5-3| 6.62B00 1.91E-04 1.79E-04 -3.019| C | 1,2
56.730 529259 1815650 | s2p?-2s?2p3d D3P 2-2 | 5-5| 9.54B01 4.60E-03 4.30E-03 -1.638| C | 1,2
56.867 529259 1811430 | s2p?-2s?2p3d Ip-°Dp° 2-3 | 5-7| 1.04E01 7.06E-06 6.61E-06 —4.452| D | 1,2
56.944 52925.9 1809040 | s2p?-2s?2p3d D-%D° 2-2 | 5-5| 3.28801 1.59E-03 1.49E-03 —2.099| C | 1,2
56.972 52925.9 1808160 | s2p?-2s’2p3d 'D-°D° 2-1 | 5-3| 4.97H00 1.45E-04 1.36E-04 —3.139| C | 1,2
57.153 344009 2093 700 s2p®-2s2p?(?D)3d P-3D 1-1 | 3-3 | 1.35B03 6.61E-02 3.73E-02 —0.703| C | 3,LS
57.153 344009 2093 700 s2p®-2s2p?(?D)3d P-3D 1-2 | 3-5| 243803 1.98E-01 1.12E-01 -0.226/ C | 3,LS
57.155 344075 2093700 s2p®-2s2p?(?D)3d P-3D 0-1 | 1-3 | 1.80B03 2.65E-01 4.99E-02 —0.577| C | 3,LS
57.157 344118 2093 700 s2p3-2s2p?(?D)3d 3P-3D 2-1 | 5-3 | 9.02H01 2.65E-03 2.49E-03 -1.878| D | 3,LS
57.157 344118 2093 700 s2p®-2s2p?(®D)3d °P-3D 2-2 | 5-5| 8.11E02 3.97E-02 3.74E-02 -0.702| C | 3,.LS
57.157 344118 2093 700 s2p®-2s2p?(?D)3d 3P-3D 2-3 | 5-7 | 3.24B03 2.22E-01 2.09E-01 0.045| C | 3,.LS
57.434 529259 179408k | 2s?2p?—2s?2p3d Ip-'p° 2-2 | 5-5| 2.78803 1.38E-01 1.30E-01 -0.162| C 1
57.778 107 799 1838560 s2p?—2s22p3d 1s'P 0-1| 1-3| 8.03H03 1.21E+00 2.295-01 0.081| B | 1,2
58.158?| 292232 20116907 | sZp°-2s2p?(*P)ad 3D°-3D 3-2 | 7-5| 3.29802 1.19E-02 1.60E-02 -1.079| C | 3,LS
58.158?| 292232 20116907 | s2p°-2s2p?(*P)ad 3D°-3D 3-3 | 7-7 | 1.87H03 9.49E-02 1.27E-01 -0.178| C | 3,LS
58.160?| 292296 2011690? | sZp°-2s2p?(*P)ad 3p°-3D 2-3 | 5-7 | 2.35H02 1.67E-02 1.60E-02 -1.078| C | 3,LS
58.160?| 292296 20116907 | s2p°-2s2p?(*P)ad 3D°-3D 2-2 | 5-5| 1.47R03 7.43E-02 7.11E-02 -0.430| C | 3,LS
58.165?| 292441 2011690? | sZp°-2s2p?(*P)ad 3p°-3D 1-2 | 3-5| 3.16EH02 2.67E-02 1.53E-02 —1.096| C | 3,LS
58.510 107 799 1816900 | s2p?-2s?2pad s 0-1| 1-3| 5.90800 9.08E-04 1.75E-04 —3.042| C | 1.2
58.811 107 799 1808160 | s2p’-2s?2pad 1s°D° 0-1| 1-3| 1.93801 3.01E-03 5.82E-04 —2522| C | 1.2
58.906 292232 1989850x | 2s2p-2s2p?(*P)3d 3D°-3F 3-4 | 7-9 | 4.07803 2.72E-01 3.69E-01 0.280| C | 3.LS
59.002 292232 1987 160x | 2s2p®-2s2p?(*P)3d 3D°-3F 3-3 | 7-7 | 450802 2.35E-02 3.20E-02 —0.784| C | 3.LS
59.004 292 296 1987 160x | 2s2p®-2s2p?(“P)ad °D°-3F 2-3 | 5-7 | 3.60B03 2.63E-01 2.55E-01 0.119] C | 3,LS
59.070 292232 1985150x | 2s2p®-2s2p?(*P)3d 3D°-3F 3-2 | 7-5| 1.77801 6.63E-04 9.03E-04 —-2.333| D | 3LS
59.072 292 296 1985150x | 2s2p-2s2p?(*P)3d 3D°-F 2-2 | 5-5| 6.29B02 3.29E-02 3.20E-02 -0.784| C | 3.LS
59.077 292 441 1985150x | 2s2p®-2s2p?(*P)3d 3D°-3F 1-2 | 3-5| 3.38803 2.95E-01 1.72E-01 -0.053| C | 3,LS
59.462 292232 1973980x | 2s2p®-2s2p?(*P)3d 3D°-3Pp 3-2 | 7-5| 4.54B02 1.72E-02 2.36E-02 -0919| C | 3.LS
59.464 292 296 1973980x | 2s2p®-2s2p?(*P)3d 3D°-3p 2-2 | 5-5| 8.09BH01 4.29E-03 4.20E-03 —1.669| D | 3,LS
59.469 292 441 1973980x | 2s2p®-2s2p?(*P)3d 3D°-Pp 1-2 | 3-5| 5.40B00 4.77E-04 2.80E-04 —2.844| D | 3,LS
59.964?| 344009 20116907 | sZp°-2s2p?(*P)ad 3P-3D 1-2 | 3-5| 2.95H03 2.65E-01 1.57E-01 -0.100| C | 3,LS
59.967?| 344118 20116907 | s2pi-2s2p?(*P)3d 3P-3D 2-3 | 5-7 | 3.92H03 2.96E-01 292E-01 0.170| C | 3,.LS
59.967?| 344118 2011690? | s2p°-2s2p?(*P)3d 3P-3D 2-2 | 5-5| 9.81H02 5.29E-02 5.22E-02 -0.578| C | 3,LS
60.944 0 1640 850 £2p?—25?2p3s PP 0-1| 1-3| 5.21B00 8.70E-04 1.75E-04 -3.061| C | 1,2
60.989 | 15077@x 1790410rx | 2s2p®-2s2p?(*P)3s 5S-5p 2-3 | 5-7 | 9.21R02 7.19E-02 7.22E-02 -0.444| C | 3,LS
61.039 25450 1640850 s2p?—2s22p3s SpP  1-1| 3-3| 8.79R00 4.91E-04 2.96E-04 —-2.832| C | 1.2
61.109 | 15077&x 17871906-x | 2s2p°-2s2p?(*P)3s °S-5p 2-2 | 5-5| 9.16H02 5.13E-02 5.16E-02 —0.591| C | 3,LS
61.183 6414 1640 850 22p?-2s?2p3s Spp 2-1 | 5-3| 211800 7.12E-05 7.17E-05 —3.449| D | 1,2
61.190 | 15077@x 1785020rx | 2s2p®-2s2p?(*P)3s 5S-5p 2-1 | 5-3 | 9.12H02 3.07E-02 3.09E-02 -0.814| C | 3,LS
61.351 344009 1973980x | 2s2p°-2s2p?(“P)3d 3PP 1-2 | 3-5| 7.01B02 6.59E-02 3.99E-02 -0.704| C | 3.LS
61.355 344118 1973980x | 2s2p-2s2p?(*P)3ad  3pP-3p 2-2 | 5-5| 211803 1.19E-01 1.20E-01 —0.225| C | 3,S
61.502 25450 1628500 s2p?—2s22p3s Sp8p  1-2 | 3-5| 2.94H02 2.78E-02 1.69E-02 -1.079| A | 1.2
61.543 292 232 1917 100 s2p3-2s2p?(®D)3s 3D°-3D 3-3 | 7-7 | 1.14B03 6.45E-02 9.15E-02 -0.345| C | 3,LS
61.543 292232 1917 100 s2p®-2s2p?(®?D)3s °D°-3D 3-2 | 7-5| 2.00802 8.09E-03 1.15E-02 -1.247| C | 3,LS
61.546 292 296 1917 100 s2p3-2s2p?(?D)3s 3D°-3D 2-1 | 5-3 | 3.20802 1.09E-02 1.10E-02 -1.264| C | 3,LS
61.546 292 296 1917100 s2p®-2s2p?(®D)3s °D°-3D 2-3 | 5-7 | 1.42802 1.13E-02 1.15E-02 -1.248| C | 3,LS
61.546 292 296 1917 100 s2p3-2s2p?(®D)3s 3D°-3D 2-2 | 5-5| 88902 5.056-02 5.12E-02 -0.598| C | 3,LS
61.551 292 441 1917 100 s2p®-2s2p?(®D)3s °D°-3D 1-1 | 3-3 | 9.60B-02 5.45E-02 3.31E-02 -0.786| C | 3,LS
61.551 292 441 1917 100 s2p3-2s2p?(®D)3s 3D°-3D 1-2 | 3-5| 1.92802 1.82E-02 1.11E-02 -1.263| C | 3,LS
61.600 0 1623380 £2p?—25?2p3s p°p  0-1| 1-3| 3.82B02 6.52E-02 1.32E-02 -1.186| A | 1.2
61.649 6414 1628 500 B2p?—2522p3s p8p 2-2 | 5-5| 8.75B02 4.99E-02 5.06E-02 -0.603| A | 1.2
61.697 25450 1623380 s2p?—2s?2p3s Sp2p 1-1 1 3-31| 28102 1.60E-02 9.766-03 —1.318| B | 1.2
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61.844 6414 1623380 82p2-2s?2p3s P3P 2-1| 5-3| 4.86H02 1.67E-02 1.70E-02 -1.078| A | 1,2
62.975 529259 1640850 s?2p?—2s22p3s ID-'P 2-1| 5-3| 141803 5.04E-02 5.22E-02 -0.599| A | 1.2
63.469 529259 1628500 s?2p?—2s22p3s D3P 2-2 | 5-5| 3.64B00 2.20E-04 229E-04 —-2959| C | 1,2
63.569| 344009 1917100 s2p®-2s2p?(?D)3s P-3D 1-1 | 3-3| 2.01802 1.22E-02 7.66E-03 —1.437| D | 3,LS
63.569| 344009 1917 100 s2p®-2s2p?(®D)3s *P-3D 1-2 | 3-5| 3.64B02 3.67E-02 2.30E-02 -0.958| C | 3.LS
63.572| 344075 1917 100 s2p3-2s2p?(?D)3s P-3D 0-1 | 1-3 | 2.69H02 4.89E-02 1.02E-02 -1.311| C | 3,LS
63.574| 344118 1917 100 s2p°-2s2p?(?D)3s *P-3D 2-3 | 5-7 | 4.85802 4.11E-02 4.30E-02 -0.687| C | 3,.LS
63.574| 344118 1917 100 s2p3-2s2p?(®?D)3s P-3D 2-2 | 5-5| 1.21R02 7.33E-03 7.67E-03 -1.436| D | 3,LS
63.574| 344118 1917100 s2p®-2s2p?(°D)3s *P-°D 2-1 | 5-3 | 1.35B01 4.89E-04 5.12E-04 -2.612| D | 3.LS
63.676 529259 1623380 s?2p?—2s22p3s D3P 2-1| 5-3| 263801 959E-04 1.01E-03 -2319| C | 1,2
65.229| 107799 1640850 s2p?—2s22p3s sl  0-1| 1-3| 422802 8.08E-02 1.73E-02 —1.093| A | 12
65.486| 446942 1973980x | 2s2p3-2s2p?(*P)3d 3S-3p 1-2 | 3-5| 4.89B02 524E-02 3.39E-02 -0.804| C | 3.LS
65.981| 107799 1623380 s2p?—2s22p3s s 0-1| 1-3| 6.11B00 1.20E-03 2.60E-04 —2.922| C | 1.2
85.983| 674764 1837780 p2—2s?2p3d SplF 2-3| 5-7| 2.78E03 4.31E-07 6.10E-07 -5.667| E | 1,2
87.555| 674764 1816 900 p2—2s?2p3d P 2-1| 5-3| 1.34E01 9.22E-06 1.33E-05 —4.336| D | 1,2
87.651| 674764 1815 650 p2—2s22p3d P 2-2 | 5-5| 252E01 2.90E-05 4.19E-05 -3.838| D | 1,2
87.848| 679300 1817 630 p2—2s22p3d P 1-0| 3-1| 3.31E01 1.28605 1.11E-05 —4.416| D | 1,2
87.904| 679300 1816 900 p2—2s22p3d P 1-1| 3-3| 9.01E02 1.04E-05 9.06E-06 —4.504| D | 1,2
87.977| 674764 1811430 p2—2s22p3d 5p-°D° 2-3| 5-7| 1.98E02 3.22E-06 4.66E-06 —4.794| C | 1,2
88.001| 679300 1815 650 p2—2s22p3d P 1-2 | 3-5| 6.88E02 1.33E-05 1.16E-05 —4.399| C | 1,2
88.042| 681079 1816 900 p2—2s22p3d P 0-1| 1-3| 1.06E01 3.68E-05 1.07E-05 —4.434| C | 1,2
88.162| 674764 1809 040 p2—2s22p3d 5D 2-2 | 5-5| 4.02E02 4.69E-06 6.80E-06 —4.630| C | 1,2
88.230| 674764 1808 160 p2—2s22p3d D" 2-1| 5-3| 7.53E03 5.27E-07 7.66E-07 -5.579| D | 1,2
88.516| 679300 1809 040 p2—2s22p3d D" 1-2 | 3-5| 1.18E03 2.30E-07 2.01E-07 -6.161| E 1
89.343| 674764 1 794 050x 2p*-2s?2p3d D> 2-2 | 5-5| 6.78E03 8.11E-07 1.19E-06 -5.392| E 1
89.361| 719502 1838560 p2—2s22p3d - 2-1| 5-3| 1.51E02 1.09E-06 1.60E-06 —5.265| D 1
89.423| 719502 1837780 p2—2s22p3d ID-'F 2-3 | 5-7| 1.19E01 1.99E-05 2.94E-05 —-4.001| E | 1,2
91.229| 719502 1815650 p2—2s?2p3d D3P 2-2 | 5-5| 3.44E03 4.29E-07 6.44E-07 -5.669| E | 1,2
91.782| 719502 1809 040 p2—2s?2p3d ID-°D° 2-2 | 5-5| 4.71E03 5.94E-07 8.98E-07 -5527| E | 1,2
93.062| 719502 1 794 056x 2p*-2s?2p3d ID-p° 2-2 | 5-5| 2.79E01 3.63E-05 5.56E-05 —3.741| D 1
98.148| 819689 1838560 p2—2s22p3d ISP 0-1| 1-3| 424601 1.84E-04 593E-05 —-3.736| D | 1,2
101.166| 819689 1808 160 p2—2s?2p3d 1sp° 0-1| 1-3| 1.48E03 6.82E-07 2.27E-07 -6.166| E | 1,2
104.192| 681079 1640 850 p2—2s?2p3s PP 0-1| 1-3| 8.39E04 4.10E-07 1.41E-07 -6.388] E | 1,2
104.851| 674764 1628500 p2-2s°2p3s Sp8p  2-2 | 5-5| 1.74E02 2.86E-06 4.94E-06 —4.844| C | 12
105.352 679300 1628500 p2-2s?2p3s p8p 1-2 | 3-5| 5.90E03 1.64E-06 1.70E-06 —5.309| C | 1.2
105.417| 674764 1623380 p2-2s°2p3s p3p 2-1| 5-3| 852E03 8.52E-07 1.48E-06 —5371| C | 12
105.923 679300 1623380 p2-2s°2p3s p8p  1-1| 3-3| 4.98E03 8.37E-07 8.76E-07 —-5600| D | 1,2
106.123| 681079 1623380 p2-2s?2p3s PP 0-1| 1-3| 6.48E03 3.28E-06 1.15E-06 —5484| D | 1,2
108.537| 719502 1640 850 p2-2s°2p3d ID-'P 2-1| 5-3| 1.84E03 1.95E-07 3.48E-07 -6.012| D | 1,2
121.779| 819689 1640 850 p2—2s22p3s s 0-1| 1-3| 5.18E03 3.46E-06 1.39E-06 -5.462| D | 1,2
124.426( 819689 1623380 p2—2s22p3s s 0-1| 1-3| 3.11E04 2.16E-07 8.86E-08 —6.665| E | 1,2
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10. Six
Z=14
B I isoelectronic sequence
Ground state 4°2s°2p 2P},
lonization energy 3237 300 cm (401.37 eV
Data are tabulated for 143 transitions in the range from 34 to 170 A. Transition probabilities forstBp-2s23d,
2s52p?—2s2p3s, and P°—-2s%3d arrays are taken from MCH#ealculations. The other results are taken from the Opacity

Project (OP).2 OP provides, however, only multiplet values. These have been decomposed into fine-structure components
assuming LS coupling, as indicated by the notation LS in the reference column.

References

1G. Tachiev and C. Froese Fischer, http://www.vuse.vanderbiltadfiinchf collection/ (downloaded 22 June, 200See
also G. Tachiev and C. Froese Fischer, J. Phy838419(2000.
2http://legacy.gsfc.nasa.gov/topbagédwnloaded 1 August, 1995

Six
A E; Ex Ay S
Ritz (A) (cm™h (cm™h Configurations Terms J-J, | g—g¢ | (10°s™) i (a.u) logg; f | Acc. | Ref.
34.238? 6990.6 29277207 | sZp-2s’6d 2P-2D  3/2-5/2| 4-6| 8.19E02 2.16E-02 9.74E-03 -1.063| B | 2,LS
35.932 6990.6 2790020 s2p-2s°5d °P-2D 3/2-5/2| 4-6| 1.56E03 4.53E-02 2.14E-02 -0.742| B | 2,LS
39.443 0.0 2535310 $2p-2s%4d 2P-2D  1/2-3/2| 2-4| 2.74E03 1.28E-01 3.32E-02 -0.592| B | 2,LS
39.552 6990.6 2535310 s2p-2s%4d ’2P-2D 3/2-3/2| 4-4| 5.46E02 1.28E-02 6.67E-03 —-1.291| B | 2LS
39.552 6990.6 2535310 | s2p-2s?4d 2P-2D  3/2-5/2| 4-6| 3.27E03 1.15E-01 5.99E-02 -0.337| B | 2,LS
42.512?| 575450 29277207 p%-2s26d ’D>°-?D 5/2-5/2| 6-6| 2.33E01 6.32E-06 5.31E-06 —4.421| E | 2,LS
43.853?| 647390 2927 720? p2-2s%6d 2P-2D 3/2-5/2| 4-6| 3.40E02 1.47E-06 8.49E-07 -5231| E | 2,LS
44,518 0.0 2246300 F2p-2s2p(*P)3p 2P-2S 1/2-1/2| 2-2| 2.62E02 7.78E-03 2.28E-03 —1.808| C | 2,LS
44.657 6990.6 2246300 | s2p-2s2p(*P)3p 2P-2S 3/2-1/2| 4-2| 5.19E02 7.76E-03 4.56E-03 -1.508| C | 2,LS
46.672 647 390 2790020 p8-2s5d 2P-2D  3/2-5/2| 4-6| 6.70E01 3.28E-05 2.02E-05 -3.882| D | 2,LS
46.891 0.0 2132600 S2p-2s2p(°P)3p 2P-2S  1/2-1/2| 2-2| 1.44E03 4.74E-02 1.46E-02 -1.023| B | 2,LS
47.045 6990.6 2132600 | s2p-2s2p(°P)3p 2P-2S 3/2-1/2| 4-2| 2.85E03 4.73E-02 2.93E-02 -0.723| B | 2,LS
47.489? 0.0 21057507 | s2p-2s2p(°P)3p 2P-2D 1/2-3/2| 2-4| 3.49E03 2.36E-01 7.38E-02 -0.326| B | 2,LS
47.545 6990.6 2110260 s2p-2s2p(°P)3p 2P-2D 3/2-5/2| 4-6| 4.17E03 2.12E-01 1.338-01 -0.072| B | 2,LS
47.6477 6990.6 21057507 | s2p-2s2p(°P)3p 2P-2D 3/2-3/2| 4-4| 6.91E02 2.35E-02 1.47E-02 -1.027| B | 2.LS
48.385 0.0 2066750 $2p-2s2p(°P)3p 2P -2P 1/2-3/2| 2-4| 6.27TE02 4.40E-02 1.40E-02 -1.056| B | 2,LS
48.436 0.0 2064590 £2p-2s2p(°P)3p 2P-2P 1/2-1/2| 2-2| 2.50E03 8.79E-02 2.80E-02 -0.755| B | 2,LS
48.549 6990.6 2066750 | s2p-2s2p(°P)3p 2P-2p 3/2-3/2| 4-4| 3.11E03 1.10E-01 7.03E-02 -0.357| B | 2.LS
48.600 6990.6 2064590 | s2p-2s2p(°P)3p 2P-2p 3/2-1/2| 4-2| 1.24E03 2.19E-02 1.40E-02 -1.057| B | 2.LS
49.418?| 287850 23113907 | sZp?-2s2p(*P)3d 2D-2D° 3/2-5/2| 4-6| 7.76E01 4.26E-03 2.77E-03 -1.769| C | 2,.LS
49.419?| 287880 2311390? | sZp?-2s2p(*P)3d 2D-2D° 5/2-5/2| 6-6| 1.08E03 3.97E-02 3.88E-02 -0.623| B | 2,LS
49.439?| 287850 23105307 | sZp?-2s2p(*P)3d 2D-2D° 3/2-3/2| 4-4| 1.05603 3.83E-02 2.49E-02 -0.815| B | 2,LS
49.440?| 287880 23105307 | sZp?-2s2p(*P)3d 2D-2D° 5/2-3/2| 6-4| 1.16E02 2.84E-03 2.77E-03 -1.769| C | 2,LS
49.701?| 287850 22999007 | sZp?-2s2p(*P)3d 2D-2F 3/2-5/2| 4-6| 7.31E03 4.06E-01 2.66E-01 0.211| B | 2.LS
49.701?| 287880 22999007 | sZp?-2s2p(*P)3d 2D-2F 5/2-7/2| 6-8| 7.82E03 3.86E-01 3.79E-01 0.365| B | 2.LS
49.701?| 287880 22999007 | sZp?-2s2p(*P)3d 2D-2F 5/2-5/2| 6-6| 5.21E02 1.93E-02 1.90E-02 —-0.936| B | 2,LS
49.973 | 16101&x 2 162100-x | 2s2p?—2s2p(°P)3d  “P-*P 1/2-3/2| 2-4| 3.38E03 2.53E-01 8.33E-02 -0.296| B | 2,LS
50.035 | 163498 x 2 162100+x | 2s2p?-2s2p(°P)3d *P-*P 3/2-3/2| 4-4| 1.08E03 4.04E-02 2.66E-02 —0.792| B | 2,LS
50.064 | 163498 x 2 1609206rx | 2s2p?-2s2p(°FP)3d *P-*P 3/2-5/2| 4-6| 2.41E03 1.36E-01 8.97E-02 -0.264| B | 2,LS
50.124 | 167068 x 2 162 1006rx | 2s2p?-2s2p(°FP)3d *P-*P 5/2-3/2| 6-4| 3.62E03 9.08E-02 8.99E-02 -0.264| B | 2,LS
50.154 | 167068 x 2 160920+x | 2s2p?-2s2p(*P)3d  *P-*P 5/2-5/2| 6-6| 5.62E03 2.12E-01 2.10E-01  0.104| B | 2LS
50.254 | 16101@x 2 150900+x | 2s2p?-2s2p(*P)3d  ‘P-*D° 1/2-1/2| 2-2| 1.26E04 4.76E-01 1.58E-01 -0.021| B | 2,LS
50.254 | 161018x 2 150900+x | 2s2p?-2s2p(*P)3d  4P—*D° 1/2-3/2| 2-4| 6.29E03 4.76E-01 1.58E-01 —0.021| B | 2,LS
50.305 | 163498x 2 151360+x | 2s2p®-2s2p(°P)3d  4P-*D° 3/2-5/2| 4-6| 1.05BE04 6.00E-01 3.98E-01  0.380| B | 2,.LS
50.317 | 163498 x 2 150900+x | 2s2p?-2s2p(*P)3d  “4P-*D° 3/2-3/2| 4-4| 8.01E03 3.04E-01 2.01E-01 0.085 B | 2LS
50.317 | 163498 x 2 150900+x | 2s2p?-2s2p(*P)3d  4P-*D° 3/2-1/2| 4-2| 2.51E03 4.76E-02 3.15E-02 -0.720| B | 2,LS
50.333 | 167068 x 2 153830rx | 2s2p?-2s2p(°P)3d  4P-*D° 5/2-7/2| 6-8| 1.50E04 7.61E-01 7.57E-01 0.660| B | 2LS
50.396 | 167068 x 2 151360-x | 2s2p?>-2s2p(’P)3d “P-*D° 5/2-5/2| 6-6| 4.49E03 1.71E-01 1.70E-01 0.011| B | 2LS
50.407 | 167068 x 2 1509006+x | 2s2p®-2s2p(°FP)3d *P-*D° 5/2-3/2| 6-4| 7.48E02 1.90E-02 1.89E-02 -0.943| B | 2,LS
50.524? 0.0 19792607 | s2p-2s23d ’P-2D 1/2-3/2| 2-4| 8.15E03 6.24E-01 2.08E-01 0.096| A 1
50.691 6990.6 1979730 s2p-2s?3d ’P-2D 3/2-5/2| 4-6| 9.70E03 5.60E-01 3.74E-01  0.350| A 1
50.703? 6990.6 19792607 | s2p-2s?3d 2P-2D  3/2-3/2| 4-4| 1.62E03 6.24E-02 4.17E-02 —0.603| A 1
51.024 575 430 2535310 pS-2s24d °D>°-2D  3/2-5/2| 4-61 2.36E01 1.38E-05 9.27E-06 —4.258] D | 2.LS

J. Phys. Chem. Ref. Data, Vol. 33, No. 2, 2004



488

PODOBEDOVA ET AL.

Six—Continued

A E; Ey A S
Ritz (A) | (cm™ (cm™h Configurations Terms  J—-J¢ | gi—g¢ | (10°s™h) fi (a.u) logg f | Acc. | Ref.
51.024 | 575450 2535310 pd—2s24d D°-2D 5/2-3/2| 6-4| 3.52E01 9.17E-06 9.24E-06 —-4.259| E | 2,LS
51.024 | 575450 2535310 p2—2s24d ’D’-?D 5/2-5/2| 6-6| 3.28600 1.28E-04 1.29E-04 -3.115| C | 2LS
51.024 | 575430 2535310 pd—2s24d °D°-2D 3/2-3/2| 4-4| 3.18E00 1.24E-04 8.33E-05 -3.305| C | 2,LS
51.635?| 509330x 2446000+x? | 2p°-2p%(°P)3d  4S-%P 3/2-3/2| 4-4| 1.40E04 558E-01 3.79E-01 0.349| B | 2LS
51.676?| 509330x 2 444 460+ x? 2p%-2p?(°P)3d  4S-4P 3/2-5/2| 4-6| 1.39E04 8.36E-01 5.69E-01 0524 B | 2LS
52.070?| 390 040 23105307 | sZp?-2s2p(*P)3d 2P-?D° 1/2-3/2| 2-4| 8.93E03 7.26E-01 2.49E-01 0.162| B | 2,LS
52.155?| 394030 23113907 | sZp?-2s2p(*P)3d 2P-?D° 3/2-5/2| 4-6| 1.07E04 6.52E-01 4.48E-01 0.416| B | 2LS
52.178?| 394030 2310530? | sZp?-2s2p(*P)3d 2P-?D° 3/2-3/2| 4-4| 1.77E03 7.24E-02 4.98E-02 -0.538| B | 2,LS
52.248?| 287 850 22017907 | sZp?-2s2p(®P)3d 2D-?P 3/2-1/2| 4-2| 1.61E02 3.30E-03 2.27E-03 -1.879| C | 2LS
52.319?| 287850 21992107 | sZp?-2s2p(°P)3d 2D-?P 3/2-3/2| 4-4| 1.61E01 6.59E-04 4.54E-04 —-2579| C | 2LS
52.320?| 287880 21992107 | sZp?-2s2p(°P)3d 2D-2P 5/2-3/2| 6-4| 1.44E02 3.95E-03 4.08E-03 -1.625| C | 2LS
52.485 | 287880 2193190 s2p?-2s2p(®°P)3d  2D-2F 5/2-7/2| 6-8| 9.88E03 5.44E-01 5.64E-01 0514 B | 2,LS
52.611 | 287850 2188590 s2p?-2s2p(°P)3d  2D-2F 3/2-5/2| 4-6| 9.16E03 5.70E-01 3.95E-01 0.358| B | 2,LS
52.612 | 287880 2188590 s2p?-2s2p(®°P)3d  2D-2F 5/2-5/2| 6-6| 6.56E02 2.72E-02 2.83E-02 —0.787| B | 2,LS
52.951 | 646760 2535310 pd-2s24d 2P-2D  1/2-3/2| 2-4| 7.53E00 6.33E-04 2.21E-04 —2.898| C | 2LS
52.968 | 647390 2535310 pd—2s24d 2pP_2D  3/2-5/2| 4-6| 9.03E00 5.70E-04 3.98E-04 —2.642| C | 2.LS
52.968 | 647390 2535310 pd—2s24d 2P-2D 3/2-3/2| 4-4| 1.51E00 6.33E-05 4.42E-05 —3.597| D | 2,LS
53.462 | 287850 2158330 s2p?-2s2p(*P)3s  2D-2P 3/2-3/2| 4-4| 9.10E01 3.90E-03 2.75E-03 -1.807| C | 2LS
53.463 | 287880 2158330 s2p?-2s2p(*P)3s  2D-2P 5/2-3/2| 6-4| 8.19E02 2.34E-02 2.47E-02 -0.853| B | 2,LS
53.572 | 287850 2154 480 s2p?-2s2p(®°P)3d  2D-2D° 3/2-5/2| 4-6| 2.70E02 1.74E-02 1.23E-02 -1.157| B | 2,LS
53.573 | 287880 2154 480 s2p?-2s2p(®°P)3d  2D-2D° 5/2-5/2| 6-6| 3.79E03 1.63E-01 1.73E-01 —0.010| B | 2,LS
53.595 | 287850 2153700 s2p?-2s2p(®P)3d  2D-2D° 3/2-3/2| 4-4| 3.65E03 1.57E-01 1.11E-01 -0.202| B | 2,LS
53.596 | 287880 2153700 s2p?-2s2p(®P)3d  2D-2D° 5/2-3/2| 6-4| 4.04E02 1.16E-02 1.23E-02 -1.157| B | 2,LS
54.464 | 163498 x 1999580-x |2s2p?-2s2p(°P)3s “*P-*P 3/2-5/2| 4-6| 5.95E02 3.97E-02 2.85E-02 —0.799| A 1
54,522 | 161016 x 1995140-x |2s2p?-2s2p(°P)3s “*P—*P 1/2-3/2| 2-4| 8.12E02 7.24E-02 2.60E-02 —0.839| A 1
54.522?| 367670 2201790? | sZp?-2s2p(®P)3d 2S-?P 1/2-1/2| 2-2| 5.90E03 2.63E-01 9.44E-02 —0.279| B | 2,LS
54,570 | 167068 x 1999580-x |2s2p?-2s2p(°P)3s “*P-*P 5/2-5/2| 6-6| 1.39E03 6.18E-02 6.66E-02 —0.431| A 1
54591 | 161018x 1992830-x |2s2p?-2s2p(°P)3s “*P—*P 1/2-1/2| 2-2| 3.22E02 1.44E-02 517E-03 —1.541| A 1
54596 | 163498 x 1995140-x |2s2p?-2s2p(°P)3s “*P-*P 3/2-3/2| 4-4| 25902 1.16E-02 8.32E-03 —1.335| A 1
54.599?| 367 670 21992107 | sZp?-2s2p(®P)3d 2s-?P 1/2-3/2| 2-4| 587E03 5.25E-01 1.89E-01 0.021| B | 2,LS
54.665 | 163498 x 1992830-x |2s2p’-2s2p(°P)3s “P-*P 3/2-1/2| 4-2| 1.61E03 3.60E-02 2.59E-02 —0.842| A 1
54.702 | 167068 x 1995140rx |2s2p®-2s2p(°P)3s “*P-*P 5/2-3/2| 6-4| 8.74E02 2.62E-02 2.83E-02 —0.804| A 1
55.195?| 390 040 22017907 | sZp?-2s2p(®P)3d 2P-?P 1/2-1/2| 2-2| 6.53E02 2.98E-02 1.08E-02 -1.225| B | 2,LS
55.274?| 390 040 21992107 | sZp?-2s2p(®°P)3d 2P-*P 1/2-3/2| 2-4| 1.63E02 1.49E-02 542E-03 —1.526| B | 2,LS
55.317?| 394030 2201790? | sZp?-2s2p(®P)3d 2P-*P 3/2-1/2| 4-2| 3.24E02 7.43E-03 5.41E-03 -1.527| C | 2LS
55.396?| 394 030 21992107 | sZp?-2s2p(°P)3d 2P-*P 3/2-3/2| 4-4| 8.06E02 3.71E-02 2.71E-02 -0.829| B | 2,LS
55.845 | 367670 2158330 s2p?-2s2p(*P)3s  2S-?P 1/2-3/2| 2-4| 6.49E02 6.07E-02 2.23E-02 -0.916| B | 2,LS
56.552 | 390040 2158 330 s2p?-2s2p(*P)3s PP 1/2-3/2| 2-4| 2.09E02 2.00E-02 7.45E-03 -1.398| B | 2,LS
56.680 | 394030 2158330 s2p?-2s2p(*P)3s  2p-?P 3/2-3/2| 4-4| 1.04E03 5.00E-02 3.73E-02 -0.699| B | 2,LS
56.700 | 390040 2153700 s2p?-2s2p(®P)3d  2p-?D° 1/2-3/2| 2-4| 9.87E02 9.51E-02 3.55E-02 —0.721| B | 2,LS
56.804 | 394030 2154 480 s2p?-2s2p(®°P)3d  2p-?D° 3/2-5/2| 4-6| 1.18E03 8.54E-02 6.39E-02 —0.466| B | 2,LS
56.829 | 394030 2153700 s2p?-2s2p(®P)3d  2P-?D° 3/2-3/2| 4-4| 1.96E02 9.49E-03 7.10E-03 —1.421| C | 2LS
57.208?| 287 850 20358607 | sZp?-2s2p(®P)3s 2D-2P 3/2-3/2| 4-4| 1.06E02 5.22E-03 3.93E-03 -1.680| C | 2LS
57.209?| 287 880 20358607 | sZp?-2s2p(®P)3s 2D-?P 5/2-3/2| 6-4| 9.57E02 3.13E-02 3.54E-02 -0.726| B | 2,LS
57.365?| 287 850 20310607 | sZp?-2s2p(®P)3s 2D-?P 3/2-1/2| 4-2| 1.05E£03 2.60E-02 1.96E-02 -0.983| B | 2,LS
58.420?| 287 850 199958 | 2s2p?-2s2p(®P)3s 2D-*P 3/2-5/2| 4-6| 6.97E02 5.35E-06 4.12E-06 —4.670| D 1
58.421?| 287880 199958 | 2s2p?-2s2p(®P)3s 2D-*P 5/2-5/2| 6-6| 1.19E00 6.08E-05 7.01E-05 —3.438| C 1
58.572?| 287 850 199514 | 2s2p?-2s2p(®P)3s 2D-*P 3/2-3/2| 4-4| 7.19E01 3.70E-05 2.85E-05 —3.830| C 1
58.573?| 287880 199514 | 2s2p?-2s2p(®P)3s 2D-*P 5/2-3/2| 6-4| 1.30E00 4.47E-05 5.17E-05 —3.571| C 1
58.652?| 287 850 199283 | 2s2p?-2s2p(®P)3s 2D-*P 3/2-1/2| 4-2| 7.35E01 1.89E-05 1.46E-05 —4.121| C 1
59.945?| 367670 20358607 | sZp?-2s2p(®P)3s 2S-?P 1/2-3/2| 2-4| 3.44E02 3.71E-02 1.46E-02 —1.130| B | 2,LS
60.118?| 367 670 20310607 | sZp?-2s2p(®P)3s 28-?P 1/2-1/2| 2-2| 3.41E02 1.85E-02 7.32E-03 —1.432| B | 2,LS
60.760?| 390 040 20358607 | sZp?-2s2p(®P)3s 2P-?P 1/2-3/2| 2-4| 1.44E01 1.59E-03 6.36E-04 —2.498| C | 2LS
60.908?| 394 030 20358607 | sZp?-2s2p(®P)3s 2P-*P 3/2-3/2| 4-4| 7.16E01 3.98E-03 3.19E-03 -1.798| C | 2LS
60.938?| 390 040 20310607 | sZp?-2s2p(®P)3s 2P-*P 1/2-1/2| 2-2| 571E01 3.186-03 1.28E-03 -2.197| C | 2LS
61.086?| 394030 20310607 | sZp?-2s2p(®P)3s 2P-?P 3/2-1/2| 4-2| 2.84E01 7.93E-04 6.38E-04 —2.499| C | 2LS
61.445?| 367670 199514 | 2s2p?-2s2p(®P)3s 2S—P 1/2-3/2| 2-4| 2.41E01 2.73E-05 1.10E-05 —4.263| C 1
61.532?| 367670 199283 | 2s2p?-2s2p(®P)3s 2S—*P 1/2-1/2| 2-2| 6.64E02 3.77E-06 1.53E-06 —5.123| D 1
62.284?| 394030 199958 | 2s2p?-2s2p(®P)3s 2P—*P 3/2-5/2| 4-6| 3.01E02 2.62E-06 2.15E-06 —4.979| D 1
62.301?| 390040 199514 | 2s2p?-2s2p(®P)3s  2P—*P 1/2-3/2| 2-4| 3.68E02 4.28E-06 1.75E-06 —5.068| D 1
62.391?| 390 040 199283 | 2s2p?-2s2p(®P)3s  2P-*P 1/2-1/2| 2-2| 3.09E02 1.80E-06 7.41E-07 —5.443| D 1
62.518 | 646 760 2 246 300 pd-2s2p(*P)3p 2P-2S  1/2-1/2| 2-2| 1.84E00 1.08E-04 4.45E-05 —3.666/ C | 2,LS
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Six—Continued

A E; Ay S
Ritz (A) | (cm™} Configurations Terms J—Jy g | (1%s™Y (a.u) Ref.
62.543 | 647390 pP-2s2p(*P)3p 2P-2S 3/2-1/2| 4-2| 3.68E00 8.90E-05 C | 2Ls
62.5472] 394030 2s2p?-2s2p(®P)3s  2P—*P 3/2-1/2| 4-2| 5.09E02 1.23E-06 D 1
65.154 | 575430 pd—2s2p(°P)3p 2D°-2D 3/2-5/2| 4-6| 3.01E00 2.46E-04 C | 2Ls
65.155 | 575450 pd—2s2p(°P)3p 2D°-2D 5/2-5/2| 6-6| 4.21E01 3.45E-03 C | 2Ls
65.3467| 575430 p2-2s2p(°P)3p 2D°-2D 3/2-3/2| 4-4| 4.02E01 2.21E-03 C | 2Ls
65.3477| 575450 p2-2s2p(°P)3p 2D°-2D 5/2-3/2| 6-4| 4.48E00 2.47E-04 C | 2Ls
67.055 | 575430 pd-2s2p(°P)3p 2D°-%P 3/2-3/2| 4-4| 7.14E00 4.25E-04 C | 2Ls
67.056 | 575450 pd-2s2p(°P)3p 2D°-2P 5/2-3/2| 6-4| 6.43E01 3.83E-03 C | 2Ls
67.152 | 575430 pd-2s2p(°P)3p 2D°-2P 3/2-1/2| 4-2| 7.10E01 2.12E-03 C | 2Ls
67.302 | 646760 pd-2s2p(®P)3p 2P-2S 1/2-1/2| 2-2| 7.23E01 2.18E-03 C | 2Ls
67.331 | 647390 pd-2s2p(®P)3p 2P-2S 3/2-1/2| 4-2| 1.45E02 4.35E-03 C | 2Ls
68.359 | 647390 pd—2s2p(°P)3p 2P-2D 3/2-5/2| 4-6| 2.65E01 2.50E-03 C | 2Ls
68.541?] 646 760 p2-2s2p(°P)3p 2P-2D 1/2-3/2| 2-4| 2.19E01 1.39E-03 C | 2Ls
68.5707] 647 390 p2-2s2p(°P)3p 2P-2D 3/2-3/2| 4-4| 4.37E00 2.78E-04 C | 2Ls
70.423 | 646760 p2—2s2p(°P)3p 2P -2Pp 1/2-3/2| 2-4| 9.15E02 6.31E-06 D | 2LS
70.454 | 647390 p2—2s2p(°P)3p 2P -2Pp 3/2-3/2| 4-4| 4.57E01 3.15E-05 D | 2LS
70.530 | 646 760 pd-2s2p(°P)3p 2P-2P 1/2-1/2| 2-2| 3.65E01 1.26E-05 D | 2LS
70.562 | 647390 pd-2s2p(°P)3p 2P-2P 3/2-1/2| 4-2| 1.82E01 6.31E-06 E | 2LS
71.210 | 575430 pd—2s23d D°-2D 3/2-5/2| 4-6| 7.66E02 8.19E-06 D 1
71.211 575 450 ps-2s?3d °D°-?D 5/2-5/2| 6-6| 5.92E01 6.33E-05 C 1
71.2347| 575430 p2-2s23d ’D°-2D 3/2-3/2| 4-4| 6.23E01 4.45E-05 C 1
71.235?7] 575450 p2-2s23d D°’-?D 5/2-3/2| 6-4| 5.19E02 3.71E-06 D 1
75.0477 646 760 p2-2s23d 2P-2D 1/2-3/2| 2-4| 1.31E02 1.10E-06 D 1
75.056 | 647390 pd—2s23d 2P-2D 3/2-5/2| 4-6| 4.48E02 5.61E-06 D 1
75.082?] 647 390 p2-2s23d 2pP_2D 3/2-3/2| 4-4| 9.70E04 8.10E-08 E 1
112.1257 2035 860 s2p(°P’)3s—2s%6d 2p_2p 3/2-5/2| 4-6| 5.45E00 2.27E-03 C | 2Ls
129.9737 2158330 s2p(*P)3s-2s%6d 2p_2p 3/2-5/2| 4-6| 4.87E01 3.17E-04 C | 2Ls
132.598 | 2035860 s2p(®P)3s—2s%5d 2p_2p 3/2-5/2| 4-6| 1.07E01 7.39E-03 C | 2Ls
137.2667 2199210 s2(°P’)3d—2s%6d 2p_2p 3/2-5/2| 4-6| 2.88E03 2.21E-06 E | 2LS
157.154 | 2153700 s2p(°P’)3d—2s?5d °D°-2D 3/2-5/2| 4-6| 1.37E02 1.58E-05 E | 2LS
157.347 | 2154480 s2p(°P’)3d—2s?5d ’D°-?p 5/2-5/2| 6-6| 1.92E01 2.21E-04 D | 2LS
158.305 | 2158330 s2p(*P")3s—2s?5d 2p_2p 3/2-5/2| 4-6| 1.77E02 2.09E-05 D | 2LS
159.2817 2299 900 s2p(*P)3d—2s%6d 2F_2p 5/2-5/2| 6-6| 3.97E03 4.75E-06 E | 2LS
159.2817 2299 900 s2p(*P)3d-2s%6d 2P_2p 7/2-5/2| 8-6| 7.92E02 9.48E-05 D | 2LS
162.0257 2310530 s2p(*P)3d-2s%6d ’D°-2p 3/2-5/2| 4-6| 2.49E03 3.14E-06 E | 2LS
162.2517 2311390 s2p(*P)3d-2s%6d 2D°—2D 5/2-5/2| 6-6| 3.47E02 4.39E-05 D | 2LS
167.552 | 2193190 s2p(°P)3d-2s%5d 2F_2p 7/2-5/2| 8-6| 8.71E03 1.21E-05 E | 2LS
169.259 | 2199 210 s2p(°P)3d-2s%5d 2p_2p 3/2-5/2| 4-6| 3.29E01 4.73E-04 C | 2Ls
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11. Sixl
Z=14
Bel isoelectronic sequence
Ground state §22s2 1S,
lonization energy 3842 100 cm (476.36 eVl

Data are tabulated for 147 transitions in the range from 31 to 164 A. Transition probabilities fors@me-2s3s,
2s2p—2s3d, 2s2p—-2p3p, 2p>—2p3s, and D?—2s3d arrays are taken from calculations with the many body-perturbation
theory(MBPT) by Safronovaet al! The mean values of MBPT and CIV3 restiftsre given for singlets. The other results are
taken from the Opacity ProjedOP).> OP provides, however, only multiplet values. These have been decomposed into
fine-structure components assuming LS coupling, as indicated by the notation LS in the reference column.

For the transition probability of thes? 1S,—~2s3p 'P; transition(43.763 A we have tabulated the mean value of several
advanced calculatiorts>*® For the &2 1S,—2s3p P; intercombination ling43.760 A we give the mean of the results of
three advanced calculatidms®and an experimental value from beam foil spectrosddpythis experiment the lifetimes of the
2s3p °P} , , levels and the mean wavelength of thp?2P—2s3p P transitions were measured. The mean energy of the
2s3p 3P term was established as 2 285210 ¢rfrom this wavelength{(54.45 A as well as the mean energy of thp?ZP
term (448 664 cm?). The 23p 3P term is not included in the NIST Atomic Spectra Database because the previous spectral
compilation was done before 1994. Ten transitions involving levels of #3@ 3P term are included in the present table.
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Sixi
" E; Ex A s

Ritz (A) | (cm™) (cm™h) Configuratios ~ Terms  J;=J, | gi—0¢ | (10°s™?) i (a.u) logg f | Acc. | Ref.
31.926 172144 3304400 s2p—2s5d pP-3D 1-2 3-5 1.42803 3.62E-02 1.14E-02 —-0.964 C 3,LS
31.979 177318 3304400 s2p—2s5d 3p-3D 2-3 5-7 1.88H03 4.04E-02 2.13E-02 —0.695 C 3,LS
31.979 177318 3304400 s2p-2s5d 3p-3D 2-2 5-5 471802 7.22E-03 3.80E-03 —1.442 D 3,LS
33.153? 495201 3511 520p p%—2p5d ID-F 2-3 5-7 3.53#03 8.14E-02 4.44E-02 -0.390 C 3,LS
33.165? 172144 3187 370P s2p—2p4p Sp-_3p 1-2 3-5 4.00E02 1.10E-02 3.60E-03 —1.481 D 3,LS
33.2227 177318 3187 370P s2p—2p4p sp-3p 2-2 5-5 1.19803 1.97E-02 1.086-02 —1.007 C 3,LS
33.2987 177318 3180500P s2p—2p4dp 3p-3D 2-3 5-7 1.278#03 2.95E-02 1.62E-02 —-0.831 C 3,LS
33.5157? 0 29837407 s2-2s4p is-p 0-1 1-3 3.03803 1.53E-01 1.696-02 -0.815 C 3,LS
33.573 329679 3308260 s2p—2s5d P-1p 1-2 3-5 1.65H03 4.64E-02 1.54E-02 —0.856 C 3,LS
34.9107 | 329679 3194190p sZp-2p4p P-D  1-2 | 3-5 | 1.87E03 569E-02 1.96E-02 -0768| C | 3LS
35.353 169802 2998380 s2p—2s4d 3p-3D 0-1 1-3 237803 1.338-01 1.55E-02 —-0.876 C 3,LS
35.383 172144 2998 380 s2p-2s4d 3p—3D 1-1 3-3 1.768#03 3.31E-02 1.16E-02 —1.003 C 3,LS
35.383 172144 2998 380 s2p—2s4d SP-3D 1-2 3-5 3.18H03 9.94E-02 3.47E-02 -0.525 C 3,LS
35.446 177318 2998510 s2p—2s4d SpP-3D 2-3 5-7 4.21803 1.11E-01 6.48E-02 —0.256 C 3,LS
35.448 177318 2998380 s2p—2s4d Sp-3D 2-1 5-3 1.178#02 1.32E-03 7.70E-04 —2.180 E 3,LS
35.448 177318 2998380 s2p—2s4d 3p-3D 2-2 5-5 1.058603 1.98£-02 1.16E-02 —1.004 C 3,LS
36.252? | 446494 3204950P  p2-2pad p3p 1-2 3-5 | 7.58802 249E-02 8.92E-03 -—1.127 D 3,LS
36.3117 450965 3204 950p p%—2p4d sp3p 2-2 5-5 227803 4.48E-02 2.68E-02 —0.650 C 3,LS
36.335 450965 3203130 p2-2pad 3p-2D° 2-3 5-7 574803 159E-01 9.51E-02 -0.100 C 3,LS
36.772 495201 3214660 pﬁ—2p4d D-F 2-3 5-7 7.338#03 2.08E-01 1.26E-01 0.017 B 3,LS
37.060? | 495201 3193530p p2-2p4d ID-D° 2-2 5-5 1.90803 3.91E-02 2.39E-02 -—0.709 C 3,LS
37.340 329679 3007770 s2p—2s4d P-1p 1-2 3-5 3.30E03 1.15E-01 4.24E-02 -0.462 C 3,LS
39.090 0 2558230 §—2p3d s3p 0-1 1-3 75201 5.17E-05 6.65E-06 —4.287 E 1
40.1847 495201 2983740 p%—234p D-p 2-1 5-3 1.038#01 1.50E-04 9.92E-05 —3.125 E 3,LS
40.4727? 0 24708207 s2-2p3s s p 0-1 1-3 297802 2.19E-02 292E-03 -—1.660 C 1,2
42.106? 608 758 2983 740P p%—254p is-p 0-1 1-3 1.39802 1.11E-02 1.54E-03 —1.955 D 3,LS
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Sixi—Continued

A E; Ey Agi S
Ritz () | (cm™} (cm™ Configurations ~ Terms  J—=J, | gi—-gx | (16¥s™1) fi (a.u) logg f | Acc. Ref.
42368 | 172144 2532420 s2p-2p3p °P-D  1-2 3-5 | 679800 3.056-04 1.27E-04 -3.039| D 1
42.461 | 177318 2532420 s2p-2p3p P-D  2-2 5-5 | 1.07801 2.89E-04 2.02E-04 -2.840| D 1
42.729 | 169802 2510130 s2p-2p3p P-°P 0-1 1-3 | 7.42E02 6.09E-02 857E-03 -1215| C 1
42731 | 172144 2512380 s2p-2p3p P-%P 1-2 3-5 | 7.05B02 3.22E-02 1.36E-02 —1.016 B 1
42772 | 172144 2510130 s2p-2p3p P-°P 1-1 3-3 | 5.03E02 1.38E-02 5.83E-03 -1.383| C 1
42.825 | 177318 2512380 s2p-2p3p P-%P 2-2 5-5 | 2.62E03 7.22E-02 5.09E-02 —0.443 B 1
42.826? | 172144 2507170P sZp-2p3p °P-%P 1-0 3-1 | 3.36E03 3.08E-02 1.30E-02 —1.035 B 1
42.867 | 177318 2510130 s2p-2p3p P-%P 2-1 5-3 | 2.10E03 3.47E-02 2.45E-02 —0.760 B 1
42.907 | 169802 2500420 s2p-2p3p °P-3S 0-1 1-3 | 5.81E02 4.81E-02 6.79803 -1.318| C 1
42.950 | 172144 2500420 s2p-2p3p °P-3S 1-1 3-3 | 1.42E03 3.91E-02 1.66E-02 —0.930 B 1
43.046 | 177318 2500420 s2p-2p3p °P-3S 2-1 5-3 | 1.02E03 1.69E-02 1.20E-02 —1.072 B 1
43290 | 177318 2487320 s2p-2p3p P-°D  2-3 5-7 | 1.88803 7.40E-02 527E-02 —0.432 B 1
43.760 0 2285210 £-2s3p s3p 0-1 1-3 | 3.24B02 2.79E-02 4.02E03 -1554| C | 1567
43.763 0 2285040 &£-2s3p s 0-1 1-3 | 6.33#03 545E-01 7.86E-02 -0263| A | 1,245
45398 | 329679 2532420 s2p-2p3p P-D  1-2 3-5 | 5.14E03 2.65E-01 1.19E-01 -0.100| A 1,2
45680 | 172144 2361290 s2p-2s3d P-D  1-2 3-5 | 1.10B00 5.75E-05 2.60E-05 -3.763| D 1
45788 | 177318 2361290 s2p-2s3d P-D @ 2-2 5-5 | 1.09E01 3.42E-06 258E-06 —4.767 E 1
45815 | 329679 2512380 s2p-2p3p ‘P-%P 1-2 3-5 | 3.49E01 1.83E-03 8.29E04 -2260| C 1
45862 | 329679 2510130 s2p-2p3p P-°P 1-1 3-3 | 359E00 1.13E-04 5.13E05 -3.469| D 1
459247 | 329679 25071707 sZp-2p3p ‘P-%P 1-0 3-1 | 527E00 555E-05 252E-05 -3.778| D 1
46.067 | 329679 2500420 s2p-2p3p P-3S 1-1 3-3 | 4.66E01 1.48E-03 6.75E-04 -2.352| C 1
46.298 | 172144 2332050/ s2p-2s3d P-D @ 1-2 3-5 | 1.01B04 5.39E-01 2.46E-01 0.209 B 1
46.399 | 177318 2332520 s2p-2s3d P-D  2-3 5-7 | 1.33804 6.02E-01 4.60E-01 0.479 B 1
46.409 | 177318 2332050/ s2p-2s3d P-°D @ 2-2 5-5 | 3.34803 1.08E-01 8.24E-02 —0.268 B 1
46.905 | 450965 2582930 p2—2p3d Pl 2-3 5-7 | 113801 5.24E-04 4.04E-04 -—2.582 D 1
47.291 | 443670 2558230 p2—2p3d PP 0-1 1-3 | 118803 1.19E-01 1.85E-02 —0.926 B 1
47.354 | 446494 2558230 p2-2p3d PP 1-1 3-3 | 3.84H03 1.29E-01 6.04E-02 -0.412 B 1
47.387 | 446494 2556770 pd—2p3d PP 1-2 3-5 | 1.05802 5.90E-03 2.76E-03 -1.752| C 1
47.455 | 450965 2558230 p2—2p3d PSP 2-1 5-3 | 3.99803 8.08E-02 6.31E-02 —0.394 B 1
47.488 | 450965 2556770 pd—2p3d P3P 2-2 5-5 | 9.16B03 3.10E-01 2.42E-01 0.190 B 1
47.605 | 446494 2547100 p2—2p3d p-Dp° 1-2 3-5 | 1.44B04 8.13E-01 3.82E-01 0.387 B 1
47.653 | 450965 2549470 p2-2p3d  P-°D° 2-3 5-7 | 1.65B04 7.85E-01 6.16E-01 0.594 B 1
47.707 | 450965 2547100 p2—2p3d pDp° 2-2 5-5 | 1.39803 4.756-02 3.73E-02 -0.624| B 1
47.899 | 495201 2582930 p2—-2p3d  D-'F  2-3 5-7 | 2.04804 9.83E-01 7.75E-01 0692 A 1,2
48111 | 446494 2525040 pd—2p3d  °P-'D°  1-2 3-5 | 1.22802 7.04E-03 3.34E03 -1675| C 1
48.214 | 450965 2525040 p2—2p3d Sp-ip° 22 5-5 | 3.05801 1.06E-03 8.44E-04 -2274| C 1
48317 | 172144 2241810 s2p-2s3s  °P-!S 1-0 3-1 | 9.69E02 1.13E-06 5.39E-07 —5.470 E 1
48.472 | 495201 2558230 pd-2p3d D-F  2-1 5-3 | 9.34B00 1.97E-04 157E-04 -3.006| D 1
48507 | 495201 2556770 p2-2p3d  D-*P  2-2 5-5 | 1.17802 4.14E-03 3.30E-03 -1684| C 1
48.679 | 495201 2549470 pd—2p3d  'D-°D° 2-3 5-7 | 4.98800 248E-04 198E-04 -2907| D 1
48.735 | 495201 2547100 p2-2p3d  'D-°D° 2-2 5-5 | 6.20B00 2.21E-04 177E-04 -2957| D 1
48.998 | 169802 2210700 s2p-2s3s  P-3S 0-1 1-3 | 3.02E02 3.26E-02 525E-03 -1.487| C 1
49.054 | 172144 2210700 s2p-2s3s  °P-3S 1-1 3-3 | 9.06E02 3.27E-02 1.58E-02 —1.008 B 1
49.179 | 177318 2210700 s2p-2s3s  P-3S 2-1 5-3 | 1.52E03 3.30E-02 2.67E-02 -—0.783 B 1
49.222 | 329679 2361290 s2p-2s3d P-'D  1-2 3-5 | 879803 5.32E-01 2.59E-01 0.203| A 1,2
49.265 | 495201 2525040 p?-2p3d D-'D° 2-2 5-5 | 517803 1.88E-01 1.53E-01 —0.027 C 1,2
49.330? | 443670 24708207 p2-2p3s S 0-1 1-3 | 2.37H00 2.59E-04 4.21E-05 -3587| D 1
49.3997 | 446494 24708207 p2-2p3s PP 1-1 3-3 | 42600 1.56E-04 7.60E-05 -3.331| D 1
49.509? | 450965 24708207 p2-2p3s PP 2-1 5-3 | 460E02 1.01E-06 8.26E-07 -—5.295 E 1
49.941 | 329679 2332050/ s2p-2s3d P-°D @ 1-2 3-5 | 1.40B00 8.71E-05 4.29E-05 -3583| D 1
50.410? | 446494 24302207 p2-2p3s PP 1-2 3-5 | 547802 3.47E-02 1.73E-02 -—0.982 B 1
50.524? | 450965 2430220P p2-2p3s 3 22 5-5 | 1.58E03 6.04E-02 5.03E-02 —0.520 B 1
50.617? | 495201 24708207 p%2-2p3s D-'P  2-1 5-3 | 1.62803 3.73E-02 3.11E-02 -0.729| A 1,2
51.296 | 608758 2558230 p2—2p3d s°p 0-1 1-3 | 7.71B00 9.12E-04 1.54E-04 -3.040| D 1
51.679? | 495201 24302207 p2-2p3s D3P @ 2-2 5-5 | 5.88B00 2.36E-04 2.00E-04 —2.929 D 1
52.298 | 329679 2241810/ s2p-2s3s P-IS 1-0 3-1 | 885E02 1.21E-02 6.256-03 —1.440| A 1,2
53.163 | 329679 2210700 s2p-2s3s P-3S 1-1 3-3 | 355E01 1.50E-05 7.90E-06 —4.346 E 1
53.704? | 608758 24708207 p2-2p3s st 0-1 1-3 | 6.43B02 8.34E-02 1.48E-02 —1.079 A 1,2
54.302 | 443670 2285210 p2-2s3p P3P 0-1 1-3 | 1.07801 1.42E-03 254E-04 —2.847 C 1
54.307 443670 2285040 p2-2s3p PP 0-1 1-3 | 5.58E01 7.40E-05 1.32E-05 —4.131 D 1
54.386 | 446494 2285210 p2—2s3p PSP 1-1 3-3 | 7.10800 3.15E-04 1.69E-04 -3.025| C 1
54.386 | 446494 2285210 p2-2s3p PP 1-2 3-5 | 9.25B00 6.83E-04 3.67E-04 —2.688 C 1
54.386 | 446494 2285210 p2—2s3p PSP 1-0 3-1 | 317801 4.68E-04 252E-04 -2852| C 1
54.391 | 446494 2285040 p2-2s3p P 11 3-3 | 6.64E01 2.95E-05 158E-05 -40541 D 1
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Sixi—Continued

A E; Ex A S
Ritz (A) (cm™ (cm™h Configurations ~ Terms gk | (10fs7h) i (a.u) Ref.
54.518 450965 2285210 p2-2s3p PP 2-2 5-5 | 252601 1.12E-03 1.01E-03 C 1
54.518 450965 2285210 p2—2s3p PP 2-1 5-3 | 1.01B01 2.69E-04 2.42E-04 C 1
54.523 450965 2285040 p2-2s3p pip 2-1 5-3 | 5.37H00 1.44E-04 1.29E-04 D 1
55.866 495201 2285210 p2-2s3p D3P 22 5-5 | 5.86E02 2.74E-06 2.52E-06 E 1
55.866 495201 2285210 p?-2s3p  D-*F 2-1 5-3 | 250801 7.02E-04 6.46E-04 D 1
55.871 495201 2285040 p2-2s3p - 2-1 5-3 | 3.34H02 9.36E-03 8.61E-03 A 1,2
59.650 608758 2285210 p3—2s3p s 3P 0-1 1-3 | 351E01 5.62E-05 1.10E-05 D 1
59.656 608758 2285040 p2-2s3p s 0-1 1-3 | 1.228001 1.956-03 3.82E-04 D 1,2
86.939?| 2361290 35115207 s&-2p5d D-'F  2-3 5-7 | 210801 3.33E-03 4.77E-03 D | 3LS
97.731 | 2285040 3308260 s2p-2s5d P-D @ 1-2 3-5 | 4.86B02 1.16E-01 1.12E-01 B | 3LS
100.578?| 2210700 3204950? s3B-2p4d S 1-2 3-5 | 1.92601 4.86E-03 4.83E-03 D | 3LS
102.135?| 2532420 35115202 pRw-2p5d D-F  2-3 5-7 | 4.61802 1.01E-01 1.70E-01 B | 3LS
114.393?| 24302207 3304400 pZ-2s5d °P-D 2-3 5-7 | 8.12E01 2.23E-04 4.20E-04 E | 3LS
114.393?| 24302207 3304400 pZ-2s5d °P-D 22 5-5 | 2.03E01 3.98E-05 7.49E-05 E | 3LS
114.561? 2332050 32049507 sRI-2p4d °D-P 22 5-5 | 6.91E01 1.36E-04 2.57E-04 E | 3LS
114.622?| 2332520 32049507 s3-2p4d °D-P  3-2 7-5 | 3.85B00 5.42E-04 1.43E-03 D | 3LS
114.800 | 2332050 3203130 s2d-2p4d °D-°D° 2-3 5-7 | 2.91E01 8.06E-05 1.52E-04 E | 3LS
114.862 | 2332520 3203130 s2d-2p4d °D-°D° 3-3 7-7 | 2.32B00 4.59E-04 1.22E-03 D | 3LS
117.182 | 2361290 3214660 s2d-2p4d D-'F  2-3 5-7 | 7.70800 2.22E-03 4.28E-03 D | 3LS
119.412?| 24708207 3308260 pZ-2s5d P-D 1-2 3-5 | 3.23801 1.15E-02 1.36E-02 C | 3Ls
120.158?| 2361290 319353(¢? s3-2p4d D-D° 2-2 5-5 | 7.39800 1.60E-03 3.17E-03 D | 3LS
127.678 | 2525040 3308260 p3d-2s5d D-D @ 2-2 5-5 | 2.16E01 5.27E-05 1.11E-04 E | 3LS
132.048 | 2547100 33044000 p3d-2s5d °D-°D @ 2-2 5-5 | 1.22E01 3.20E-05 6.96E-05 E | 3LS
132.048 | 2547100 33044000 p3d-2s5d °D-°D  2-3 5-7 | 1.96602 7.17E-06 1.56E-05 E | 3LS
132.074?| 24302207 3187370? p3B-2pdp PP 2-2 5-5 | 2.93E02 7.65E-02 1.66E-01 B | 3LS
132.463 | 2549470 33044000 p3d-2s5d °D-°D  3-3 7-7 | 15501 4.07E-05 1.24E-04 E | 3LS
132.463 | 2549470 33044000 p3d-2s5d °D-°D  3-2 7-5 | 2.71E02 5.10E-06 1.56E-05 E | 3LS
133.284?| 24302207 3180500? p3®—2pd4p P-D 2-3 5-7 | 4.24802 1.58E-01 3.47E01 B | 3LS
133.756 | 2556770 33044000 p3d-2s5d P-°D @ 2-2 5-5 | 157800 4.20E-04 9.25E-04 E | 3LS
133.756 | 2556770 33044000 p3d-2s5d P-°D  2-3 5-7 | 6.26B-00 2.35E-03 5.17E-03 D | 3LS
134.018 | 2558230 33044000 p3d-2s5d P-°D @ 1-2 3-5 | 4.68800 2.10E-03 2.78E-03 D | 3LS
134.784?| 2241810 29837402 s3B-2s4p sip 0-1 1-3 | 399802 3.26E-01 1.45E-01 B | 3LS
137.868 | 2582930 3308260 p3d-2s5d F-D  3-2 7-5 | 2.01E01 4.09E-05 1.30E-04 E | 3LS
138.242?| 24708207 31941907 p3B-2pd4p P-D  1-2 3-5 | 3.54B02 1.69E-01 2.31E-01 B | 3LS
139.348?| 2487320 320495(? pRw-2p4d D-F  3-2 7-5 | 2.84B01 5.90E-03 1.90E-02 C | 3Ls
139.702 | 2487320 3203130| p3p-2p4d D-°D° 3-3 7-7 | 225802 6.58E-02 2.12E-01 B | 3LS
141.939?| 2500420 320495(? pR-2p4d S 1-2 3-5 | 5.64B02 2.84E-01 3.98E-01 B | 3LS
143.922?| 2510130 3204950? pRw-2p4d PSP 1-2 3-5 | 9.89B01 5.12E-02 7.28E-02 C | 3LS
144.390?| 2512380 320495(? pRw-2p4d PSP 2-2 5-5 | 2.94B02 9.19E-02 2.18E-01 B | 3LS
144770 | 2512380 3203130 p3p-2p4d P-°D°  2-3 5-7 | 7.75802 3.41E-01 8.13E-01 B | 3LS
146.576 | 2532420 3214660, p3p-2p4d D-'F  2-3 5-7 | 9.36B02 4.22E-01 1.02E-00 B | 3LS
147.564 | 2332050 3009720 s2d-2s4f SD-°F  2-3 5-7 | 1.89803 8.65E-01 2.10E-00 B | 3LS
147.564 | 2332050 3009720 s2d-2s4f SD-°F 22 5-5 | 3.31B02 1.08E-01 2.62E-01 B | 3LS
147.667 | 2332520 3009720 s2d-2s4f SD-%F  3-3 7-7 | 237802 7.74E-02 2.63E-01 B | 3LS
147.667 | 2332520 3009720 s2d-2s4f D-°F 32 7-5 | 9.34B00 2.18E-03 7.42E-03 D | 3LS
147.667 | 2332520 3009720 s2d-2s4f SD-%F  3-4 7-9 | 213803 8.93E-01 3.04E-00 B | 3LS
149.443?| 2525040 319419¢? pW-2pd4p DD 2-2 5-5 | 7.23E01 2.42E-04 5.95E-04 E | 3LS
151.261?| 2532420 319353(Q? pRw-2p4d D-D° 2-2 5-5 | 2.75B02 9.43E-02 2.35E-01 B | 3LS
156.184?| 2547100 318737(? pRW-2pdp D3P 2-2 5-5 | 8.83E00 3.23E-03 8.30E-03 D | 3LS
156.764?| 2549470 318737(? pR-2p4p D3P 3-2 7-5 | 4.90E01 1.29E-02 4.66E-02 C | 3LS
157.878?| 2547100 318050Q? pxW-2p4p °D-D 2-3 5-7 | 1.33800 6.97E-04 1.81E-03 D | 3LS
158.471?| 2549470 318050Q? pW-2p4p °D-°D  3-3 7-7 | 1.05801 3.96E-03 1.45E-02 C | 3LS
158.579?| 2556770 318737(? p&W-2pd4p PP 2-2 5-5 | 4.03E00 1.52E-03 3.97E-03 D | 3LS
158.947?| 2558230 318737(? pRW-2pdp PP 1-2 3-5 | 1.33E00 8.42E-04 1.32E-03 D | 3LS
160.326?| 2556770 3180504? pZW-2p4p P-D 2-3 5-7 | 2.37801 1.28E-02 3.38E-02 C | 3LS
160.655?| 2361290 298374(Q? sR-2s4p D  2-1 5-3 | 9.22B01 2.14E-02 5.66E-02 C | 3Ls
163.597?| 2582930 31941902 pIW-2p4p F-D  3-2 7-5 | 7.33801 2.10E-02 7.92E-02 C | 3LS
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ATOMIC SPECTRAL DATA FOR SILICON 493

12. Sixil
Z=14
Li I isoelectronic sequence
Ground state 422s2S,,,
lonization energy 4 221670 cm (523.42 eV
Data are tabulated for 93 transitions in the range from 25 to 151 A. Transition probabilities forst#rgp2n=3-5),
2p—ns(n=3-5), and d—nd (n=3-5) arrays are taken from the fully relativistic calculations of Zhangl! based on a
Dirac—Fock—Slater central potential. The other results are taken from the Opacity P&ReEtOP provides, however, only
multiplet values. These have been decomposed into fine-structure components assuming LS coupling, as indicated by the

notation LS in the reference column. Level values with square brackets are from precise calculations as discussed in the
Introduction.
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Sixi
A E; Ex Axi S
Ritz (A) | (cm™ (cm™ Configurations ~ Terms  J;=Jx | gi-gx | (10Ps ™) fi (a.u) logg f | Acc. | Ref.
25.658 0 [389735Q | 1s?2s-1s’7p 2S-?P 1/2-3/2| 2-4 | 3.88E02 7.66E-03 1.29E-03 -1.815 B 2,LS
25.660 0 [389715Q | 1s?2s-1s?7p 2S-?P 1/2-1/2| 2-2 | 3.88E02 3.83E-03 6.47E-04 -2.116| B | 2LS
26.078 192062 4026700 si2p-1s’9d 2P-?D 1/2-3/2| 2-4 | 2.65E02 5.40E-03 9.27E-04 —1.967 B | 2LS
26.134 200238 4026700 si2p-1s’9d 2P-?D 3/2-5/2| 4-6 | 3.16E02 4.85E-03 1.67E-03 —1.712| B | 2LS
26.134 200238 4026700 si2p-1s’9d 2P-?D 3/2-3/2| 4-4 | 5.26E01 5.39E-04 1.86E-04 -2.666| B | 2LS
26.436 192062 [397480Q | 1s*2p-1s?8d 2P-2D 1/2-3/2| 2-4 | 3.82E02 8.01E-03 1.39E-03 -1.795| B | 2LS
26.456 0 [377980Q | 1s?2s-1s%6p 2S-?P 1/2-3/2| 2-4 | 6.15E02 1.29E-02 2.25E-03 -1.588| B | 2,LS
26.459 0 [377950Q | 1s?2s-1s%6p 2S-?P 1/2-1/2| 2-2 | 6.15E02 6.45E-03 1.12E-03 —1.889 B | 2LS
26.493 200238 3974800 si2p-1s’8d 2P-?D 3/2-3/2| 4-4 | 7.59E01 7.99E-04 2.79E-04 -2495| B | 2LS
26.493 200238 [397480Q | 1s?2p—1s’8d 2P-2D 3/2-5/2| 4-6 | 456E02 7.19E-03 251E-03 -1541| B | 2LS
26.975 192062 3899150 si2p-1s’7d 2P-?D 1/2-3/2| 2-4 | 5.82E02 1.27E-02 2.26E-03 —1.595 B | 2LS
27.035 200238 3899150 si2p-1s’7d 2P-?D 3/2-3/2| 4-4 | 1.16E02 1.27E-03 4.52E-04 -2294| B | 2.LS
27.035 200238 3899150 si2p-1s?7d 2P-2D 3/2-5/2| 4-6 | 6.94E02 1.14E-02 4.06E-03 -1.341| B | 2LS
27.850 192062 3782700 si2p-1s’6d 2P-2D 1/2-3/2| 2-4 | 9.55E02 2.22E-02 4.07E-03 -1.353| B | 2.LS
27.897 0 [358465Q | 1s?2s-1s’5p 2S-?P 1/2-3/2| 2-4 | 1.06E03 248E-02 4.56E-03 -1.305| A 1
27.901 0 [358415(Q | 1s?2s-1s’5p 2S-2P 1/2-1/2| 2-2 | 1.07E03 1.25E-02 2.30E-03 —1.602| A 1
27.914 200238 3782700 si2p-1s’6d 2P-2D 3/2-3/2| 4-4 | 1.90E02 2.22E-03 8.16E-04 -2.052| B | 2LS
27.914 200238 3782700 si2p-1s’6d 2P-2D 3/2-5/2| 4-6 | 1.14E03 2.00E-02 7.35E-03 —1.097| B | 2LS
29.439 192062 3588900 si2p-1s5d 2P-2D 1/2-3/2| 2-4 | 1.77E03 4.59E-02 8.90E-03 -1.037| A 1
29.509 200238 3589050 si2p-1s’5d 2P-?D 3/2-5/2| 4-6 | 2.11E03 4.13E-02 1.61E-02 -0.782| A 1
29.510 200238 3588900 si2p-1s’5d 2P-2D 3/2-3/2| 4-4 | 3.52E02 4.60E-03 1.79E-03 -1.735| A 1
29.574 192062 3573450 si2p-1s’5s 2P-2S  1/2-1/2| 2-2 | 1.30E02 1.70E-03 3.31E-04 —2.469 B | 2LS
29.645 200238 3573450 si2p-1s’5s 2P-2S  3/2-1/2| 4-2| 258E02 1.70E-03 6.64E-04 -2.167| B | 2LS
31.012 0 3224550| £2s-1s’4p 2S-?P  1/2-3/2| 2-4 | 2.05E03 591E-02 1.21E-02 -0927| A 1
31.023 0 3223450| 2s-1s’4p 2S-?P  1/2-1/2| 2-2 | 2.07E03 298E-02 6.09E-03 -1.225| A 1
32.888 192062 3232700 si2p-1s?4d 2P-?D 1/2-3/2| 2-4 | 3.80E03 1.23E-01 2.67E-02 -0.608| A 1
32.973 200238 3233000 si2p-1s’4d 2P-?D 3/2-5/2| 4-6 | 4.54E03 1.11E-01 4.82E-02 -0.352| A 1
32.977 200238 3232700 si2p-1s’4d 2P-2D 3/2-3/2| 4-4 | 75502 1.23E-02 534E-03 -1.308| A 1
33.222 192062 3202100 si2p-1s?4s ?2P-2S  1/2-1/2| 2-2 | 254E02 4.20E-03 9.19E-04 -2.076| A 1
33.313 200238 3202100 si2p-1s?4s 2P-2S  3/2-1/2| 4-2| 5.17E02 4.30E-03 1.89E-03 -—1.764| A 1
40.911 0 2444330 «£2s-1s’3p 2S-?P 1/2-3/2| 2-4 | 451E03 226E-01 6.10E-02 -0.344| A 1
40.951 0 2441940| £2s-1s’3p 2S-?P 1/2-1/2| 2-2 | 455E03 1.15E-01 3.09E-02 -—0.640| A 1
44.019 192062 [246379Q | 1s*2p—1s?3d 2P-2D 1/2-3/2| 2-4 | 1.12E04 6.49E-01 1.88E-01 0.113| A 1
44.165 200238 [246448Q | 1s’2p-1s’3d 2P-?D 3/2-5/2| 4-6 | 1.34E04 5.87E-01 3.41E-01 0.370| A 1
44.178 200238 [246379Q | 1s?2p—1s3d 2P-?D 3/2-3/2| 4-4 | 2.23E03 6.51E-02 3.79E-02 -0.584| A 1
45521 192062 2388870 si2p-1s?3s 2P-2S  1/2-1/2| 2-2 | 6.41E02 1.99E-02 596E-03 —1.400| A 1
45.691 200238 2388870 si2p-1s’3s 2P-2S  3/2-1/2| 4-2| 1.30E03 2.04E-02 1.23E-02 -1.088| A 1
63.101 | 2441940 4026700 si3p-1s’9d 2P-2D 1/2-3/2| 2-4 | 9.38E01 1.12E-02 4.65E-03 —1.650 B 2,LS
63.196 | 2444330 4026700 sBp-1s?9d 2P-2D 3/2-5/2| 4-6 | 1.13E02 1.01E-02 841E03 -1.394| B | 2LS
63.196 | 2444330 4026700 sBp-1s’9d 2P-2D 3/2-3/2| 4-4 | 1.87E01 1.12E-03 9.32E-04 -—2349| B | 2LS
65.238 | 2441940 [397480Q | 1s?3p-1s?8d 2P-2D 1/2-3/2| 2-4 | 1.36E02 1.74E-02 7.47E-03 -1.458| B | 2LS
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Sixu—Continued

A E; =] Ayi S
Ritz (A) (cm™h (cm™ Configurations ~ Terms  J—=J, | gi-0x | (1¥s™%) i (a.u) logg f | Acc. | Ref.
65.339 | 2444330 [397480Q | 1s’3p-1s’8d °P-?D 3/2-5/2| 4-6 | 1.63E02 156E-02 1.34E-02 -1.205| B | 2.LS
65.339 | 2444330 [397480Q | 1s*3p-1s?8d 2P-2D 3/2-3/2| 4-4 | 270601 1.73E-03 1.49E-03 -2.160| B | 2LS
66.292 | 2388870 [389735(Q | 1s?3s-1s’7p 2S-2P 1/2-3/2| 2-4 | 1.21E02 1.60E-02 6.98E-03 —1.495| B | 2LS
66.301 | 2388870 [389715(Q | 1s?3s-1s’7p 2S-?P 1/2-1/2| 2-2 | 1.21E02 7.99E-03 3.49E-03 —1.796 B | 2LS
68.624 | 2441940 3899150 si3p-1s’7d 2P-?D 1/2-3/2| 2-4 | 2.06E02 291E-02 1.32E-02 -1.235| B | 2LS
68.737 | 2444330 3899150 si3p-1s’7d 2P-2D 3/2-5/2| 4-6 | 2.46E02 2.61E-02 2.36E-02 -0981| B | 2LS
68.737| 2444330 3899150 si3p-1s’7d 2P-?D 3/2-3/2| 4-4 | 4.09E01 2.90E-03 2.63E-03 -1.936| B | 2LS
69.756 | [246379Q [389735(Q | 1s?°3d-1s’7p °D-?P 3/2-3/2| 4-4 | 1.15B00 8.37E-05 7.69E-05 -3.475| B | 2.LS
69.766 | [2463790 [389715(Q | 1s®3d-1s?7p 2D-?P 3/2-1/2| 4-2 | 1.15E01 4.19E-04 3.85E-04 -2776| B | 2LS
69.790 | [2464480 [389735(Q | 1s?3d—-1s’7p 2D-?P 5/2-3/2| 6-4 | 1.03E01 5.02E-04 6.92E-04 -2521| B | 2LS
71.894| 2388870 [377980Q | 1s?3s-1s%6p 2S-?P 1/2-3/2| 2-4 | 1.91E02 296E-02 140E-02 -1.228| B | 2LS
71.910| 2388870 [377950Q | 1s?3s-1s?6p 2S-2P 1/2-1/2| 2-2 | 1.91E02 1.48E-02 7.01E-03 -1.529| B | 2LS
74.585 | 2441940 3782700 si3p-1s’6d 2P-?D 1/2-3/2| 2-4 | 3.35E02 5.58E-02 2.74E-02 —0.952 B | 2LS
74718 | 2444330 378270Q si3p-1s’6d 2P-?D 3/2-5/2| 4-6 | 4.00602 5.02E-02 4.94E-02 -0.697| B | 2LS
74718 | 2444330 3782700 si3p-1s’6d *P-2D 3/2-3/2| 4-4 | 6.66E01L 5.57E-03 548E-03 -1652| B | 2.LS
75.987 | [246379Q0 [377980Q | 1s®3d-1s%6p 2D-2P 3/2-3/2| 4-4 | 1.93E00 1.67E-04 167E-04 -3.175| B | 2LS
76.005 | [2463790 [377950Q | 1s?3d—-1s?6p 2D-2P 3/2-1/2| 4-2 | 1.93E01 8.34E-04 8.35E-04 -—2477| B | 2LS
76.027 | [246448Q [377980Q | 1s’3d-1s’6p °D-?P 5/2-3/2| 6-4 | 1.73E01 1.00E-03 1.50E-03 —2.222 B | 2LS
83.627 | 2388870 [358465(Q | 1s?3s-1s’5p 2S-?P 1/2-3/2| 2-4 | 3.22E02 6.76E-02 3.72E-02 —0.869 B | 2LS
83.662 | 2388870 [358415(Q | 1s?3s-1s’5p 2S-2P 1/2-1/2| 2-2 | 3.22E02 3.38E-02 1.86E-02 -1.170| B | 2.LS
87.187| 2441940 3588900 si3p-1s’5d 2P-?D 1/2-3/2| 2-4 | 6.01E02 1.37E-01 7.87E-02 -0562| B | 2LS
87.358 | 2444330 3589050 si3p-1s’5d 2P-?D 3/2-5/2| 4-6 | 7.17E02 1.23E-01 1.42E-01 -0.308| B | 2.LS
87.369| 2444330 3588900 s33p-1s?5d 2P-2D 3/2-3/2| 4-4 | 119802 1.36E-02 157E-02 -1.264| B | 2LS
88.377| 2441940 3573450 s33p-1s’5s 2P-2S  1/2-1/2| 2-2 | 8.71E01 1.02E-02 594E-03 -1.690| B | 2LS
88.565| 2444330 3573450 si3p-1s’5s 2P-2S  3/2-1/2| 4-2| 1.74E02 1.02E-02 1.19E-02 -1.389| B | 2,LS
89.217 | [2463790 [358465(Q | 1s?3d—-1s?5p 2D-?P 3/2-3/2| 4-4 | 3.70E00 4.42E-04 519E-04 -2753| B | 2LS
89.257 | [246379Q [358415(Q | 1s?°3d-1s’5p °D-?P 3/2-1/2| 4-2 | 3.70E01 2.21E-03 2.60E-03 -2.054| B | 2.LS
89.272 | [2464480 [358465(Q | 1s®3d—-1s?5p 2D-2P 5/2-3/2| 6-4 | 3.33E01 2.65E-03 4.67E-03 -1.799| B | 2LS
119.663| 2388870 3224550 sMs-1s’4p 2S-2P  1/2-3/2| 2-4 | 5.75E02 247E-01 1.95E-01 -0.306| B | 2,LS
119.821| 2888870 3223450 s%s-1s?4p 2S-PP 1/2-1/2| 2-2 | 5.76E02 1.24E-01 9.78E-02 -0.606| B | 2LS
124.494| 3223450 4026700 s¥p-1s’9d 2P-2D 1/2-3/2| 2-4 | 4.30E01 2.00E-02 1.64E-02 -1.398| B | 2LS
124.665| 3224550 4026700 s¥p-1s?9d 2P-2D 3/2-5/2| 4-6| 5.15601 1.80E-02 2.96E-02 -1.143| B | 2LS
124.665| 3224550 4026700 s¥p-1s?9d 2P-?D 3/2-3/2| 4-4 | 8.58E00 2.00E-03 3.2868-03 -—2.097| B | 2LS
126.461| 2441940 3232700 sBp-1s?4d 2P-?D 1/2-3/2| 2-4 | 1.22E03 5.84E-01 4.86E-01 0.067| B | 2LS
126.796 | 2444330 3233000 s%p-1s?4d 2P-2D 3/2-5/2| 4-6 | 1.45E03 5.24E-01 8.75E-01 0.321| B | 2LS
126.844 | 2444330 3232700 sBp-1s’4d 2P-2D 3/2-3/2| 4-4 | 2.41E02 582E-02 9.72E-02 -0633| B | 2LS
131.447 | [2463790 3224550 | ¥23d-1s?4p 2D-2P 3/2-3/2| 4-4 | 8.61E00 2.23E-03 3.86E-03 -—2.050| B | 2LS
131.551| 2441940 3202100 sp-1s?4s ?2P-2S  1/2-1/2| 2-2 | 1.83E02 4.75E-02 4.11E-02 -1.022| B | 2LS
131.567 | [246448Q0 3224550 | ¥°3d—1s?4p 2D-2P 5/2-3/2| 6-4 | 7.75E01 1.34E-02 3.48E-02 -1.095| B | 2LS
131.638 | [2463790 3223450 | ¥?3d-1s?4p 2D-?P 3/2-1/2| 4-2 | 8.62E01 1.12E-02 1.94E-02 -1.349| B | 2LS
131.966 | 2444330 3202100 s™Bp-1s’4s 2P-2S  3/2-1/2| 4-2| 3.62E02 4.73E-02 8.22E-02 -0.723 B | 2LS
133.094| 3223450 [397480Q | 1s?4p-1s?8d 2P-2D 1/2-3/2| 2-4 | 6.19E01 3.29E-02 2.88E-02 -1.182| B | 2LS
133.289| 3224550 [397480Q | 1s?4p-1s’8d 2P-2D 3/2-3/2| 4-4 | 1.24E01 3.29E-03 5.78E-03 -1.881| B | 2LS
133.289| 3224550 [397480Q | 1s?4p-1s?8d 2P-2D 3/2-5/2| 4-6 | 7.41E01 296E-02 520E-02 -0927| B | 2LS
143.833| 3202100 [389735(Q | 1s?4s-1s’7p 2S-2P 1/2-3/2| 2-4 | 5.45E01 3.386-02 3.20E-02 -1.170| B | 2LS
143.875| 3202100 [389715(Q | 1s?4s-1s’7p 2S-?P 1/2-1/2| 2-2 | 5.45E01 1.69E-02 1.60E-02 —1.471 B | 2LS
147.995| 3223450 3899150 s¥p-1s’7d 2P-2D 1/2-3/2| 2-4 | 9.32E01 6.12E-02 5.96E-02 -0.912| B | 2LS
148.236| 3224550 3899150 sMp-1s?7d 2P-2D 3/2-3/2| 4-4 | 1.86E01 6.11E-03 119502 -1612| B | 2LS
148.236| 3224550 3899150 s¥p-1s’7d 2P-2D 3/2-5/2| 4-6 | 1.11E02 550E-02 1.07E-01 -0.658| B | 2LS
150.455| 3232700 [389735(Q | 1s?4d—-1s’7p 2D-2P 3/2-3/2| 4-4 | 1.30E00 4.42E-04 8.76E-04 -—2.753| B | 2LS
150.500 | 3232700 [389715(Q | 1s?4d-1s?7p 2D-2P 3/2-1/2| 4-2 | 1.30E01 221E-03 4.38E-03 -2.054| B | 2LS
150.523| 3233000 [389735(Q | 1s?4d-1s’7p 2D-?FP 5/2-3/2| 6-4 | 1.17E01 265E-03 7.88E-03 -1.799| B | 2LS
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