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roreword

The Journal of Physical and Chemical Reference Data is published jointly by the
American Institute of Physics and the American Chemical Society for the National
Bureau of Standards. Its objective is to provide critically evaluated physical and chemi-
cal property data, fully documented as to the original sources and the criteria used for
evaluation. One of the principal sources of material for the journal is the National Stan-
dard Reference Data System (NSRIS), a program coordinated by NBS for the purpose
of promoting the compilation and critical evaluation of property data.

The regular issues of the Journal of Physical and Chemical Reference Data are
published quarterly and contain compilations and critical data reviews of moderate
length. Longer monographs, volumes of coliected tables, and other material unsuited to a
periodical format are published separately as Supplements to the Journal This tabula-
tion, “Atomic and Ionic Spectrum Lines below 2000 Angstroms: Hydrogen through
Krypton”, by Raymond L. Kelly, is presented as Supplement No. 1 to Volume 16 of the
Journal of Physical and Chemical Reference Data.

David R. Lide, Jr., Editor
Journal of Physical and Chemical Reference Data
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Atomic and lonic Spectrum Lines
below 2000 Angstroms:
Hydrogen through Krypton

Raymond L. Keily

Spectroscopic Data Center, Code 61, Naval Postgraduate School, Monterey, CA 93943

Spectrum lines from the elements hydrogen through krypton, in all stages of
ionization, have been collected from the open literature and critically compared
with the best values of atomic energy levels. The resulting lst is ordered by ele-
ment, spectrum number, and wavelength. The classification of each transition is
given, along with the upper and lower energy level. A finding list is included.

Key words: atomic energy levels; atomic spectra; far ultraviolet spectra; spectrum lines.
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ATOMIC AND JIONIC SPECTRURM LINES OF HYDROGEN THROUGH KRYPTON i5

1.  Introduction

This report is a critical tabulation of spectral lines be-
low 2000 Angstroms prepared primarily from informa-
tion in the opeén Hterature. ¥t incorporates an earlier
report’, published in 1982 as ORNL-3922, which in-
cluded: spectra for the first. 18 elements (hydrogen
through argon) as found in publications through 1978
Additional material presents spectra for the next I8 ele-
ments (potassium through krypton) as found in publica-
tions through July 1981, The current volume thus
supplements, revises, and supersedes a 1973 report™

In most cases, only those lines which have been ob-
served are listed in the tables. Notable exceptions are the
fines of the hydrogen-like and helium-like atoms, for
which few observations have been reported. Further,
even in the case of some observed lines, the wavelengths
given are those predicted from a comprehensive analysis
of the spectrum rather than the measured values. A few
lines have been: predicted from wnpublished extrapola-
tions along isoslectromic sequences, and calculated
wavelengths of some unobserved weak lines in multi-
plets -have been included for completeness.: Such pre-
dicted values of wavelength are marked by the symbol P
in the appropriate colummn.

2. Arrangement of the Tables

The tabulation is divided into two main sections. Sec.
I lists the lines by spectrum, and Sec. II is the finding list
of all the lines listed in Sec. I, plus the K, X-ray lines of
the clements carbon throagh krypton.

For Sec. I'pages 1-650, covering the elements H-Cr,
appear in the first volume of this set; pages 6511370,
covering the clements Mn—Kx, appear in the second voi-
ame. Sec. s contained in the third volume:

The entries in Sec. { are arranged by element (ordered
by atomic number), with subdivision into the first spec-
trum, second spectrum; ete. ‘Within each spectrum, the
lines are arranged in order of increasing wavelength:
This means that in a multiplet with several lines, those
lines may not be listed in consecutively. For example,
multiplets 8§ and 17 in Mn 11 both include lines between
1000 and 1010 Angstroms, and these are interspersed.
Transitions are shown in standard spectroscopic notation
with the lower level given first.

2.1. Ground State and lonization Potential

The ground configuration and ground-state term de-
scription are given for each state of -ionization, if spectra
below 2000 Angstroms: bave been observed. Note that
data for the listed ionization states of the following ele-
ments are-ungvailable.

Arsenic VHI-XIH, XIX; XX, XVI, Xvii

Bromine XXV, XVII, XV, XX~XXVII, XXI¥, XXX
Copper VIIL, XIX

Gallium VI-XI, XXV, XXVI

Germanium  VII-Xit

Krypton XV~XIX, XX, XXIX~XXXI
Selenium IX-XIV, XXVIH, XXX
Titanium 1

Zinc V~X, XXV

The ionization potentials are listed in electron volts
{eV) and in reciprocal centimeters (cm™). They have
been obtained from primary literature, from Moore’s
critical survey’, or from the comprehensive compilation
by Kelly and Harrison®. The values which are based on
extrapolation rather than observation are enclosed in
square brackets. The conversion factor is 8,065.479
cm/eV.

2.2, Wavelength

The vacuum wavelengths are given as they are re-
ported in the reference listed first for each line. Where
more than one publication reports the wavelength of the
line, the decision as to which to retain was based primar-
ily on the present anthor’s judgement of the best value.
This judgement was based on consideration of the dates
of publication; on probable accuracy from the type of
instrumentation used and ‘the wavelength standards em-
ployed, on the spectroscopic source used; and on’ the
comparison of the observations with the wavelengths
predicted from the best known values of energy levels as
described below.

The accuracy of the wavelength tends to vary with
the ‘date: of observation {(because of improvements in
wavelength standards) and also” with the ‘wavelength
range covered, the type of source, etc. Asa conservative
estimate, all wavelengths reported here should be re-
garded as having uncertainties of fen to twenty in the
last figure given unless the line is a wavelength standard,
in which case the uncertainty is two or three in this fig-
ure. :

Wavelength standards recommended in 1962 by Com-
mission 14 of the International Astronomical Union (Ref.
308) are indicated with the symbol 8T in the wavelength
column. Those proposed but not yet firmly established
are indicated by the symbol st.

The vacoum wavenumber has been omitted since it
can be obtained by a simple inversion of the vacuum
wavelength.

2.3. Intensity

Only a single intensity is given for each line, selected
where possible from the source in which the particular
spectrum was reported as most prominent. The listed
intensities have been normalized to a maximum of 1000
for convenience in comparing the different references.
The normalization procedure used was generally a linear
or logarithmic transformation of the intensities reported
by the original authors, (There continues to'be a:need for
a single, consistently-used intensity scale. The normaliza-
tion to 1000 in this report was adopted as a‘compromise
between the long-standing scale extending from 00 to 10
and some later publications in which the maximum inten-
sity is 100,000 or even more:)

J. Phys. Chem. Ref. Data, Vol. 16, Supp!. 1, 1987



16 RAYMOND L. KELLY

As always the comparison of intensities presents a
most vexing problem, particularly when one reference
overlaps another. In most cases, the intensities are sig-
nificant only over a limited ratige of wavelengths for a
particulas-source operated in some particular way. For
various reasons, intensities given by different observ-
ers are seldom compatible. No better staterment on in-
tensities can be made than that of Russell and Moore®
in their analysis of the arc spectrum of iron.

“The recorded intensities of the lines in the great
majority of spectrg are in a state of primeval chaos.
Different observers have used radically different
scales. The older estimates were usually made on a
scale from 1 for the weakest lines to 10 for the
sirongest.. In some recent work a far more open
scale has been adopted — from 1 to 1000 or even to
10000. Even the last probably falls short of repre-
senting the actual range.

In a few cases where an experienced observer,
who has a fairly stable scale of estimation, has pho-
tographed the whole range of the spectrum, and
made his estimates approximately homogeneous by
comparison of overlapping plates, the recorded in-
tensities give a good idea of the relative strengths of
the lines on the photographs.

In the present case, however, one has to deal with
2 hodge-podge. of estimates on all sorts of scales.
The attempt to reduce these to an even roughly ho-
mogencous system is hopeless.

The intensities found in the tables have been taken
from what seemed to be as good a source as any
(not always the same as for the wavelength).

All-users of the tables should however, be explic-
itly warned that the tabulated intensities afford only
a rough general indication, and should not be used
for any guantitative purpose without special study.”

2.4. Energy Levels

The energy levels (energies above the ground state)
are shown in the column headed Levels. The units are
1000 cm™. In cases where the absolute positions of the
levels are unknown, additive uncertainties are indicated
by Z, X, B, etc. These uncertainties may be thousands of
cm™ in the worst cases. The levels, taken from the files
of the Naval Postgraduate School Spectroscopic Data
Center, were obtained from the primary literature and,
in many cases, were derived or recalculated from the
observed spectra.

2.5. Notes

A few descriptive symbols are used in the notes
column. The symbols have the following meanings:

A Observed in absorption

F. . Forbidden by electric dipole selection rules

N Not classified

P Predicted value of wavelength

J. Phys. Chem. Ref. Data, Vol. 16, Suppl. 1, 1887

There are three classes of predicted lines: (a)
lines observed for which the calculations of en-
ergy levels are superior to the observations, as in
the hydrogenic spectra and in-otherspecific tran-
sitions; (b) those which have not-been observed
but for which Ritz calculations between known
levels can be made, as in many of the forbidden
lines; (c) those for which one o1 both of the
energy levels have been found by Hartree-
Fock type calculation, by interpolation, or by ex-
trapolation. These three classes are not sepa-
rately distinguished in the MNotes column.

Q Uncertain classification

ST . Standard Line (recommended)

st . Standard Line (proposed)

Z . Autoionizing; upper state above the first ioniza-
tion limit

ZZ.. Both states above the first jonization Himit

2.8. Bulliplet Number

The multiplet numbers assigned by C. E. Moore (Ref.
488 and later publications) are given in a separate
column, Some lines missing from the multiplet tables are
added,; but lines with the same wavelength in a multiplet
have not been listed twice.

2.7. Classification

The classifications of the transitions are given in the
accepted form, with the lower state listed first. They are di-
vided into columns showing configuration, term, and J-value.

Configuration: The configurations  are given “in
enough detail to be self-explanatory. In general, those
parts of the configuration which are given represent
electrons cutside the next lower closed shell

Term: The symbol g is.used to denote the ground
term. Otherwise, the term designation is-given:in-a nota-
tion which follows that of Cowan and Andrew®, pre-
sented below in symbolic form for the two-electron case:

Type of Description MNotation
Coupling
LS [(£1€9L,(215)8H s,
LK [{( £ 1{ z)L,S;}K,‘&z]J i L{K]J
K H(& i €238 80d WKL
i (€ )i )il (ujo)s

We have departed from older notation in not using
primes, double primes, eic., to indicate those configura-
tions: which have, as parent terms, excited states of the
next higher ion. Instead, the parent terms are given
where they are known and where they are not immedi-
ately obvious. We have continued the clder notation of
a, b, ¢, .. (for even terms) and 2, v, %, . . (for odd terms)
to indicate the order of appesrance of terms of the same
multiplicity and same type.

J-Value: The J-values are given in a separate column
to avoid the use of subscripts, and the J of the lower
level appears first.
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In general, the primary references for motation and
classification of the observed spectra are the publications
from the National Bureau of Standards (e.g., Ref. 488,
892, 1013, 1036; etc.) Inall cases, as described above, the
wavelength listed for the transition was compared with
that predicted from the known “best” energy levels to
verify the classification. Questionable or uncertain classi-
fications are indicated with the letter “Q”.

2.8. References

References are given with each speciral line to allow
the reader to refer to the original publications. In every
case, the first reference refers to the publication from
which the wavelength listed in the table was taken.

3. Procedure for Assembling and
Checking Data

The following general procedure was followed in
preparing the table for each spectrum. First, the com-
plete file of wavelengths was collected from the litera-
ture, punched onto cards, and ordered by wavelength.
Second, the complete file of energy levels was collected
for the spectrum. Third, the transitions were calculated
from the energy levels and from a simple set of selection
rules on J and change of parity. The computer program
which made this calculation also compared each ob-
served wavelength with all calculated wavelengths
within some chosen tolerance, such as 0.1 A. Fourth, the
list of observed vs. calculated wavelengths was com-
pared, on a line-by-line basis, with the publications used.
Discrepancies outside acceptable limits usually required
a reexamnination of the energy level set. Most typograph-
ical errors were found in this step. Where discrepancies
persisted, such as differences in wavelength or classifica-
tion between two authors, the present author resolved
the problem on the basis of best internal consistency and
most comprehensive set of data. Fifth, when iteration of
the previous step produced no further improvement, the
computer was directed to produce a three-card set with
the complete information about the transition. Sixth, the
complete file of three-card sets for the spectrum was

written onto magnetic tape with an vp-date program.
This tape was used for typesetting the tables.
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HYDROGEN I (H °*), 2 = 1
Ground State 18(°S,,,) ( 1 electron)
lonization Potential 109 678.7737 cm~'; 13.509 eV

Multiplet [Rel. Int.| A (in &) Levels (in 10° cm™") Configurations Terms F - J | Notes | ‘References
17 27 914578 D0 - 109.3402627 s 18p ge-pn i 309
16 2719141y 0.0 7109.2992665 1s-17p g’s ~*p* i.-4 309,488
15 2 915.329 0:0.=109.2503457 is - 16p 2% - 124 309,488
14 31 915.824 0.0 - 109.1913178 : is - 15p g8 - p* i-3 309,488
13 3. | 916429 . 0.0-109.1191942 is - 14p R 33 309,488
12 4 | 917.18% 0,0 ~ 109.0297939 s~ 13p g's - p° -1 309,488
1§ 571 918.129 0.0 - 108.9171238 Is-12p i o 4.3 309,488
10 7 | 919.351 0.0 - 108.7723455 1s-11p g8 - p° 13 309,488
9 9 | 920.963 0.0 - 108.5819954 1s= f0p s - 1-3 309,488
8 10 .| 923.150 0.0 - 108:3247262 1s - 9p %8 - 2p° 13 309,488
7 20 | 926.226 0.0 - 107.9650569 is - 8p g's - *p* 1.4 309,488
6 30 | 930.748 0.0 - 107.4404490 1s-7p g8 -pe 1.3 309,488
5 40 | 937.803 0.0 - 106.6321640 1s-6p b ot i3 309,488
4 70| 949.743 0.0 - 105.2916540 s~ 5p g8 -p° i 309,488
3 130 | 972,537 0.0 - 102:8238962 is - 4p g’8 - 2p* 14 309,488
2 300 1025722 0.0 -97.4923214 1s - 3p g's-p° 1.3 309,488
1 670 | 1215.6683 0.0 ~ 82.2592865 1s-2p g’s - p° i-31 P | 309,488
1 330 12156737 0.0 - 82.2589206 1s - 2p P 111 P | 309,488

d. Phys. Chem. Ref, Data, Vol. 16, Suppl. 1, 1987
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DEUTERIUM I(D %), Z = 1
Ground State 18(°8,/,) (‘1 electron)
lonization Potential 109 708.6185 cm~": 13.603 eV

Multiplet Rel. Int.| A (in A) Levels {in 10° cm™") Configurations Terms J - J |Notes | References

920.712 0.0 - 108.6115398 1s - 10p g's - 1-2 309
922.899 0.0 - 108.3542003 is-9p g's - p° 1-2 309

7 925.974 0.0 - 107.9944334 15~ 8p g8 - pr 1-2 309

6 930.495 0.0 - 107.4696828 1s-7p g8 - 1pe 1-2 309

5 40 | 937.548 0.0 - 106.6611779 i{s - 6p g's-p° 1-2 309,487

4 70 | 949.485 0.0 ~ 105.3203031 is-5p g8 - p° 1-2 309,487

3 140 | 972272 0.0 - 102.8518738 Is-4p g's - 1-2 309,487

2 320 1025443 0.0 - 97.5188483 is-3p g5 - p° 1-2 309,487

H 330 12153378 0.0 - 82.2816685 is - 2p g8 -p° 1-2] P 309,487

i 670 112153430 0.0 - 82.2813025 1s-2p g's - p° 1-1} P 309,487

J. Phys. Chem. Retl. Data, Vol. 16, Suppl. 1, 1987
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HELIUM i(He®"), 2 = 2
Ground State 18%('S;) ( 2 electrons)
lonization Potential 198 310.76 cm~'; 24.588 eV

Mutltiplet Rel. Int.| A (in A) Levels {in 10° cm™Y) Configurations Terms J - J | Notes | Beferences
20 286.4 165086864 - 518.24 is2p ~2pdp: Py Z 3 398
150 294.1 169.086864 - 509.094 is2p - 2pip P oD 23 398
100 295.2 171135000 - 509.89 is2p - 2p3p ipe_ip -1 398
100 | 3006 185.564654 ~ 518.24 183p - 2pdp peop (243 398
150 302.4 186.101644 - 516.775 183d - 2p3d D -pe 3-21 P 398
325 3045 186.101644 - 514 4735 1s3d - 2p3d DD 3-3 398
175 305.4 186.105065 ~ 513.55 183d - 2p3d D-'D° 2-21 P 398
270 305.8 191217124 - 518.24 1sdp - 2pdp P LD 23 P 398
190 309.1 185.564654 ~ 509.0%4 1s3p - 2p3p LD 23 398
30 311.2 191217124 - 5126 1s4p - 2p3p pep 2-21 P 398
30 314.6 191.217124 - 509.094 isdp - 2p3p P 2-3 398
370 320.29 169.086864 - 481.3015 1s2p ~ 2p° peip 2-21 B 398
130 338.1 185.564654 - 481.3015 1s3p - 2p° pe L ip 2.2 398
30 3447 191.217124 - 481.3015 Isdp ~ 2p? pe L ip 2-2 398
4 505.5001 0. - 197.82391 pre isi5p g's-'p° 01 497
6 505.6840 0. - 197.75194 1s? - 1sidp g's - 1p° 01 497
8 505.9122 0. ~197.66275 1s? - 1s13p g's-'p° 0-1 497
10 506.2000 0. - 197.55036 1s? - isl2p g'§ - 'p° -1 497
i3 506.5702 Q. ~ 197.40599 1€ - Isllp g's-p° 01 497
10 20 507.0576 0. - 197.21624 1s? - 1s10p gis-'p° 0-1 497 488
9 30 507.7178 0. ~ 196.95979 1s? - is9p g's-pe O-1 497,488
8 40 508.6431 0. - 196.60151 132,'— is8p g's - 1p* 0-1 497,488
7 50 500.9979 0. - 196.07924 1% - 1s7p g's - 1p° g1 497,488
510.2586 0. - 195.97904 18% - 1s7s g's - 18 8-01 F 497
6 70 512.0982 0. - 195.27504 1s? - 1s6p g's - 'p® [ 497,488
512.5183 0. - 195.11500 18* — 1568 g'8-'8 0-0] F 497
5 100 515.6165 0. - 193.94257 18? - 1s5p g's-'p° 0-1 497,488
516.3592 0. - 193663627 - 1s? - 1s5s g's-'s 0-0f F 497
4 160 522.2128 0. ~ 191.492817 1s? ~ lsdp g's-p° 0-1 497,488
523.7238 0. - 190.940331 5% — 1sds g's§ -8 0-6] F 497
3 400 537.0296 0. - 186.209471 18 - 1s3p g'8 -1 0-1 497,488
537.3309 0. ~ 186.105065 1s? — 1834 g's-'D 0-21 F 497
538.8956 0. - 185.564676 1s? - 1s3p g's - ’p° 0~1 497
540.9354 0. - 184.864936 is? -~ 1s3s g'8 - 18 -0 F 497
2 1000 584.3340 0. - 171.135000 18? - 182p g's - 'p° 0-1 497,488
1 40 591.4117 0. - 169.086940 1s? - 1s2p g's - *p° g1 497,488
601.4041 0. ~ 166.277546 1s? - 182s g's-'s 0-0 F 497
625.563 0, ~ 159.856069 1s? - 1825 g's -8 ¢-1] F,P 375,1037

HELIUM H(He '), 2 = 2
Ground State 18(*S,,,) ( 1 slectron)
lonization Potential 438 908.8863 om'; 54.418 eV

Multiplet Rel. Int.| Ay (in A) Levels (in 10° cm™") Configurations Terms J - J [Notes| References
11 5 ] 229431 0.0 - 435.8610442 1s-12p 25 -0 t.d 309,488
10 6 | 229.736 0.0 - 435.2816734 is-11p 28 - i-3 309,488
9 9 | 230.139 0.0 - 434.5199557 1s - 10p g'8 - p° i1 309,488
8 12 | 230.686 0.0 - 433.4904490 15 - 9p g’s - p° 1.4 309,488
7 §7 | 231.454 0.0 - 4320511701 15~ 8p &S - 7p° 1.4 309,488
6 24 | 232.584 0.0 - 429.9518590 is-Tp 28 - i-4 309,488
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HE i — Continued

Multiplet Rel. Int.| A (in A) Levels (in 10 ecm™Y) Configurations Terms J - J |Notes| References
5 4071 234.347 0.0 - 426.7173604 is - 6p g8 - tp° i-14 309,488
4 70 | 237.331 0.0 - 421.3530610 13 - 5p g%s - p° i-3 309,488
3 130 | 243.027 0.0 - 411.4778619 is - 4p g’s - 2p° 1.1 309,488
2 320 | 256317 0.0 - 390.1425671 1s-3p g’ - %p° 1.3 309,488
1 665 | 303.7804 0.0 - 329.1851566 is-2p 228 - e i-31 P 309,488
1 335 | 303.7858 0.0 - 329.1792993 1s-2p g8 -’ i-41 P | 309488

942.490 3291797679 - 435.2816734 2s - ilp g 2pe 1-3] P | 309
942.538 329.1851566 - 435.2816851 2p-11d pe D i3 P | 309
19 9 | 949305 329.1797679 - 434.5199557 2s - 10p g - pe i-31 P | 309488
19 17 | 949.354 329.1851566 - 434.5199712 2p - 10d P i-31 P | 309,488
18 13 | 958.675 329.1797679 - 433.4904450 25~ 9p 8. p° 1-41 P | 309,488
18 2 | 958.724 329.1851566 - 433.4904703 2p-9d L o 121 0p 309,488
17 18 | 972.088 3291797679 - 432.051 1701 2~ 8p g2 1231 P | 309,488
17 32 | 972.138 329.1851566 - 432.0512004 : 2p - 8d oD i-3 p 309,488
16 27 | 992338 329.1797679 - 429.9518590 25~ Tp g e 1.3 p | 309,488
16 48 | 992.391 329.1851566 - 429.9519043 2p-7d P 3-3| P 309,488
15 42 11025.246 329.1797679 - 426.7173604 25 - 6p g . pe i-31 P 309,488
15 77 |1025.302 329.1851566 - 426.7174323 2p - 6d D 130 p | 309,488
14 73 | 1084.913 329.1797679 - 421.3530610 28 - 5p G .. 2p0 il p 309,488
14 132 11084.975 329.1851566 - 421.3531853 2p - 5d pe 1.2 P | 309,488
13 143 | 1215.095 329.1797679 ~ 411.4778619 28~ 4p g - i-3l p 309,488
13 260 11215171 329.1851566 - 411.4781047 2p - 4d P D .21 P | 309,488
13 30 |1215.175 329.1851566 - 411.4778607 2p-4d [ ») i-3| P 309,488
12 333 | 1640.345 329.1797679 - 390.1425671 25~ 3p 2g - 2pe 1.3 P | 309,488
12 600 | 1640.474 329.1851566 - 390.1431426 p-3d > 1o P | 309488
R 70 | 1640.490 329.1851566 - 390.1425642 2p-3d pe _2p 141 P | 309,488
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LITHIUM 1(Li°), Z = 8

Ground State 1528(°S,,,) ( 3 electrons)
ionization Potential 43 487.150 cm~"; 5.382 eV

Multiplet Rel: Int.| Ave {in A) | Levels (in 10° em™") Configurations Terms J+J{Motes| References
199.23 42.298 - 544,23 15%108 - 1s2p('P*)10s /P it 887
199.24 42.51 - 544.42 182115 — 1s2p('P)i s G 2pe 1.4 87
199.25 42,0033 ~ 543.88 15%9s ~ 1s2p{'F*)%s 5. pe 14 887
199.36 41,5871 ~ 543,44 18%8s - 1sIp('P*)8s 5P 33 887
199.29 40.9679 - 542.75 18275 - 182p('P°)Ts g 2pe 1.4 887
199.31 39.98764 - 541.72 18%6s - 162p('P°)6s 5..7p° i-4 887
199.40 38.29950 - 539.80 18255 ~ 1s2p('P°)3s gape | Ll 287
199.61 35.01206 - 535.99 18%s ~ 182p('F*)s 5.0 i-1 887
200.32 27.20612 - 526.41 18735 - 182p('P")3s g 2Pt -4 887
2075 14.90400 - 496.83 1s%2p ~ 1s2p? pe P i3 126
210.46 0.0 - 475.15 18%25 ~ 182p¢'P°)2s g8 - 2p° i-1 887
142511 463.52 - 533.69 1s2s2p - 1s2p5p pe.p -3 375
1491.87 463.52 - 530.55 1s282p - 1s2pdp Nl i3 375
1674.76 463.52 - 523.23 1s282p - 1s2p3p pop i-4 375
1901,50 463.52 - 516.11 15262p — 182868 pe s 3.3 375
1980.59 4631.52 - 514.01 18282p ~ 152858 o) i-4 375
LITHIUM I, 2 =3
Ground State 18%('S,) { 2 electrons)
lonization Potential 610 079, cm~'; 75.841 eV
Multiplet|Rel. Int.| A, (in A) Levels (in 10° em™") Configurations TFerms § - ¥ [Notes| References
75.64 0. - 132201 ts? - 2845 g8~ | 0-1 124
76.98 0. - 1299.02 15> - 283p g's-P |01 124
82.49 0.-1212.16 162~ 2a2p g8~ | 0-1t 124
125.5 494.26344 - 1291.2 182p - 2p3p o 23 126
136.5 561.24377 - 1293.8 183d - 2p3d DD | 33 126
140.5 494.26344 — 1206.0 1s2p - 2p? pe . ip 2-2 126
155.5 126
166.39 0. - 600.998 167 - 187p g8~ | o-1 124
167.27 0.~ 597.836 1s? - 1s6p gs-P | 0-1 124
168.74 0. - 592.63491 1s? - tsSp g8-1P° | 0-1 124
3 100 | 171.582 0. - 582.83011 is? - 1sdp gs-P | 0o-1 168,488,596
2 160 | 178.015 0. - 561.75282 1s? - 183p gs-P | o-1 168,488,596
1 300 | 199.282 0. - 501.80859 18? - 182p g's - g -1 168,488,596
210.068 0. - 476.03498 187 - 1a28 g'5-% ~1| P | 375307
5 | 94473 476.03498 - 581.88670 1828 - 1sdp L I 562
5 11017.88 494.26344 - 592.50475 1s2p - 1854 pe - 2-3 562
1036. 126
15 |1131.884 494.26344 - 582.61407 152p - 1sdd PN 2-3 562
1139, 1206.0 - 1293.8 2p® - 2p3d LD | 2-30 P | 126
5 11166.63 494.26344 - 579.98133 152p - 1sds PG 2-1 562
700 |1198.082 476.03498 - 559.50142 1s2s - 1s3p S0P |12 562
10 | 1237.287 501.80859 - 582.63085 1s2p - 1sdd P -D 1-2 562
5 11253324 5G1.80859 - 581.59677 1s2p - iads pe iy 1-0 562
60 | 1420.891 491.3746 - 561.75282 182s ~ 1s3p [T S I O | 562
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Ll 31— Continued

Multiplet [Rel. Int.| A,y (in A) Levels (in 10° cm™Y) Configurations Terms I - J | Notes | References
300 1492931 49426117 - 561.24315 1s2p ~ 1s3d e »] 1-2 307,562
500. |1492.973 494.26344 - 561.24377 182p — 1s3d 3P D 2-3 307,562
100 | 1493.036 494.26657 - 561.24430 1s2p - 1s3d D 0-1 307,562
150 | 1653.076 494.26117 - 554.75445 1s2p - 183s P -8 1-1 307,562
250 11653.132 494.26344 — 554.75445 182p — 1s3s P -ls Z2-1 307,562
50 1653212 494.26657 - 554.75445 1s2p ~ 1s3s pe g 0-1 307,562
400 | 1681.667 501.80859 - 561.27362 3 182p -~ 1s3d b S ) i-2 562
100 11755.331 501.80859 - 558.77788 1s2p ~ 1s3s pe-ig i-0 307,788

LITHIUM Hi(LI%), Z =
Ground State 18(°S,,;) ( 1 electron)
lonization Potential 987 661.027 cm~"; 122.455 eV

Maultiplet [Rel. Int.| A (in A) Levels (in 10° cm ™) Configurations Terms J -J [Notes| References
102.272 0.0 - 977.7852400 fs-10p 2’8 - p° i3 p 309
102.515 0.0 - 975.4686752 1s-9p P i3 p | 309
102.856 0.0 - 972.2300486 15~ 8p g8 - 130 p | 309
103.359 0.0 ~ 967.5062282 1s-7p g5 - p° i-4] p | 309
104.142 0.0 - 960.2280228 1s-6p g5 - p* idlop 309
105.468 0.0 - 948.1573593 15 - 5p 25 - 140 P | 309

10 | 107.999 0.0 - 925.9363066 1s - 4p 28 - 131 P | 309,185
30 | 113.90% 0.0 - 877.9279192 1s-3p s - P -4 P | 309,185
65 | 134.996 0.0 - 740.7640088 1s - 2p @8- 1340 P | 309,185
35 | 135.001 0.0 - 740.7343504 1s-2p g% - p° 1.4 P | 309,185
421.854 T40.7364435 — 977.7852400 28~ 10p g - 2p* i3l p 309
421.903 740.7640088 ~ 977.7853186 2p - 10d A ) -3 P | 309
426,017 740.7364435 - 975.4686752 25-9p g - 7pe -3 P | 309
426067 740,7640088 - 975.4687831 2p-9d 2pe 1) i-ip P | 309
431977 740.7364435 ~ 972.2300486 25 - 8p g pe 1.3l P | 309
432.029 740.7640088 — 972,2302023 2p - 8d p-D i-3| P | 309
440,976 740.7364435 - 967.5062282 28-Tp 25 - p° i3 P | o309
441.029 740.7640088 — 967.5064576 2p-7d P izl p | 309
455.598 740.7364435 - 960.2280228 28 - 6p L i3 P | 309
455.655 740.7640088 - 960.2283870 2p-6d P - -3 P
482.112 740, 7364435 - 948.1573593 28 - 5p g - 2p° -3, 9 309
482.174 740,7640088 - 948.1579887 2p~35d P~ -3l P | 309
539,957 740.7364435 - 925.9363066 25 - dp (T -3l P | 309
540.034 740.7640088 - 925.9375360 2p - 4d pe D i3 p | 309
728.908 740.7364435 - 877.9279192 2% - 3p L -3 P | 309
729.039 7407640088 - 877.9308334 2p - 3d P oD -3l P | 39
1001.347 877.9197556 - 977.7852400 3s - 10p g pe -3 P 309
1001.428 8779279192 ~ 977.7853186 3p - 10d oD -3 P | 309
1001.457 §77.9308334 - 977.7853580 3d - 10f Ty - e i3 r 309
1025.127 877.9197556 - 975.4686752 38~ 9p g - 2pe i-3) P | 309
1025.211 877.9279192 - 975.4687831 3p-9d v it p | o309
1025.241 877.9308334 - 975.4688371 3d-9f - -3l p 309
1060.330 §77.9197556 - 972.2300486 35 - 8p E i-11 P | 309
1060.420 $77.279192 - 972.2302023 3p-8d e . i-31 P | 309
1060.452 877.9308334 - 972.2302792 3d - 8f o I o -3l P | 309
1116.240 877.9197556 - 967.5062282 3s-7Tp g . 2pe -4 P 309

J. Phys. Chem. Ref. Data, Yol. 16, Suppl. 1, 1987



24 RAYMOND L. KELLY

Ll Wi — Continued

Multiplet Rel. Int.| Ay (in A) Levels (in 10° cm™Y) Configurations Terms J - J |Notes| References
1116.339 8779279192 - 967.5064576 3p-7d P LD idrp 309
1116374 877.9308334 - 967.5065724 3d-7f i 5 % P 309
1214945 877.9197556 ~ 960.2280228 3s - 6p e - % P 309
1215.060 877.9279192 - 960.2283870 3p~6d P -1 P 309
1215.100 8779308334 - 960.2285694 3d - 6f ) D - -3 P 309
1423.739 877.9197556 - 948.1573593 3s-5p 5 -pe -3l P 309
1423.892 877.9279192 - 948.1579887 3p-5d LD -4 P 309
1423.944 877.9308334 - 948.1583038 3d - 5 D i-liop 309
1928.552 925.9328633 - 977.7852400 4s - 10p 5 -0 i p 309
1928.677 925.9363066 ~ 977.7853186 4p ~ 10d P LD 1.3 P 309
1928.721 925.9375360 - 977.7853580 4d - 10f P | f-10 P 309
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BERYLLIUM | (Be "), 2 = 4
Ground State 18°2¢%('S,) ( 4 electrons)
lonization Potential 75 192.07 cm'; 9.323 eV

Muitiplet Rel. Int.| Ay (in A) Levels (in 10° cn™Y) Configurations Terms J.- ¥ | Notes| References

89.16 0.0-1121.6 15%28? - 182s('S)}(3s4p('P?)) g'S - 'P° 0-1; A 519

90.21 0.0-1108.5 152 - 1s25(S)3s3p('BPY) glS~-P° | 01| A | 519

90.67 0.0 - 1102.9 152282 - 1s2s(°S)3sdp(*PY) g'S - 'P° 0-31 A 519

92.19 0.0 - 1084.8 18%2s% - 152s(*S)(3s3p(CPY)) g'S-'P° 0~ A 519

96.29 0.0 - 10385 ’ 18728 - 1s(2s2p('P°))4s g's-~'p° 0-11 A 519

97.24 0.0- 10284 18%25” - 1s2s2p('P"))3d g's - p° 0-11 A 519

97.44 0.0 - 10263 18928 - 1s(282p("P°N3s | glS-'P° | 0-1] A | 519

97.86 0.0 - 10219 187262 - 15(202p(CP*N4s | g'§-'®° | 0-1] A | 519

97.97 0.0 - 1020.7 15%2s% - 1s(252p(PP))4d g's - 'p° 0-11 A 519

98.12 89.12108 - 1108.5 1s22pCP)3p - 1s2s('S)3s3p(‘P7Y) B - 1P° i-11 A 519

. 98.37 92.01597 ~ 1108.5 1s2p(*P*)3p ~ 1s2s('8)(3s3p('PY)), P -P° i-1] A 519

98.66 0.0 - 1013.6 169282 - 1s(282pCP*D3d | ¢S~ | 0-1! A | 519

98.94 73.9305 - 1084.8 182108 - 1s2sC’S)(383pCP7) 'S-'F° | 0-1] A | si9

99,19 0.6 - 1008.2 15287 - 1s2s20CP Y3 | 28~ | 0-1] A | 519

100.86 21.98127 - 1013.5 18%2s2p - 1s(2s2pCP))3p P LD 2-31 A 519

101.20 0.0-988.2 1529° - 1s2s%p g's-® | 0-1] A | 519

102.13 0.0-979.2 1s%2¢% - 1825%3p g's-'p° 0-1] A 519

104.67 21.98127-9774 1s%2s2p - 1s(ZsQpPCPNCRY| P %P 2-2) A 519

105.80 21.98127 - 967.2 1s2282p ~ 1s(2s(2p*('SHCS) | *P° -8 2-11 A 519

107.26 2198127 - 954.3 1s%2s2p ~ Spe.D 2-31 A 519

1s(2s(2p*(C DY)(’D))

107.38 0.0 - 931.3 15%2¢” - 1s28%2p g's - 1p° G-11 A 519

125 | 1426.117 0.0 - 70.12049 15%2s% - 1s*285p g's - p° 0-1 333

250 | 1491768 0.0 - 67.03470 1s%2s8% - 1s%2s4p g's-p° 0-1 333
1000 | 1661.478 0.0 - 60.18736 1s%2¢* - 1s%2s3p g's - 'p° 0-1 333,541
100 | 1907.16 21.98127 - 74,4153 1s%282p ~ 1s%2s12d P -D 23 333,541
100 | 1912.53 21.98127 - 74.2681 1s%282p ~ 18%2s11d LD 23 333,541
200 |1919.80 21.98127 - 74.0700 1s2s2p - 15%2510d LD 2-3 333,541
300 1192971 2198127 - 73.8026 1s%282p ~ 15%259d P -D 2~3 333,541
500 | 1943.72 21.98127 - 73,4290 1s%282p - 15%2s8d - P -D 2-3 333,541
100 | 1956.67 21.98127 - 73.0885 1s%2s2p ~ 1s%2s8s pe g 2-1 333,541
900 | 1964.63 21.98127 - 72.8814 1s2s2p ~ 18%257d P LD 2-3 333,541
300 |1985.17 21.98127 - 72.3547 18%2s2p - 1s%2s7s P8 2-1 333,541
100 | 1997.95 21.97828 - 72.02950 1s%282p ~ 15*2s6d pe-D 0-~1 333,541
300 | 1997.98 21.97892 - 72.02950 1s%2s2p - 1s°286d P -D 1-2 333,541
600 | 1998.07 21.98127 - 72.02950 1s%2s2p ~ 15%2s6d P -D 2-3 333,541

BERYLLIUM I (Be'*), Z = 4
Ground State 18°2s(°S,,,) ( 3 electrons)
ionization Potential 146 882.86 cm~'; 18,211 eV

Multiplet|[Rel. Int.| A (in A) Levels (in 10° cm™ %) Configurations Terms ¥ - J | Notes| References
82.58 0.0~1211.0 15225 - 1s(3s3p(‘'P*)) g's - p° 1-31 A | 519
83.66 0.0-1195.3 15°2s - 18(3s3p(°P") 28 - p° -3 A 519
89.80 0.0-1113.5 1§%2s - 182p('P*)6s '8 - p° i-31 A | 518
90.04 0.0-1110.6 18"2s - 152p('P*)5s g8 - i-30 A | 519
91.06 0.0 - 1098.2 18%2s - 1s2p('P*Ms g8 - 2p° i-341 A | 519
91.36 0.0 - 1094.5 15%2s - 182p(*P*)5s gs e i-3| A | 519
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BE H — Continued °

Maultiplet Rel. Ent.] A, (n A) Levels (in 10° em™") Configurations Terms J - J | Notes| References
91.74 0.0 - 1080.0 15228 - 182p(*P°)s 28 - P° i-41 A | 519
92.61 0.0~ 10798 18%2s - 1s2s(’S)5p g8 - 131 A | 519
93.14 0.0~ 1073.7 1872 - 1s2p('P")3s g8 - p° -3 A | 319
93.42 0.0 - 1070.4 1225 ~ 152p(P°)3s g's - 2p° i-31 A | 519
93.93 0.0~ 1064.5 is%2s - 1s25(°S}dp s - P i-31 A @ 519
94,73 0.0 - 1055.1 15725 - 1825('S)3p g8 - 1-31 A | 519
95.76 0.0-1044.3 18%2s - 182s(°8)3p g8 - p° i-31 A | 519
1017 127.33519 - 1110.6 18*5s - 182p('P*)5s L i-3 375
102.49 0.0-975.7 15225 - 1s(2s2p('P)) g8 - -3 A | 519
104.40 0.0-957.8 18?25 - 1s2s2pCP°)) s -p° 1-321 A | 519
714. 1060. - 1200.06 1s282p ~ 1s2s4d P D i-il A | 8
100 | 725.7% 0.0 ~ 137.796 18%2s - 18%7p P i-3 541
300 | 743.58 0.0 - 134.4856 18228 - 1s%6p g% - p° i-3 541
400 | 775362 0.0 - 128.97200 18725 - 1s%5p g8 - p° 31 332,541
2 500 | 842.025 0.0-118.76132 18225 - is*p 228 - pe 1.4 332,541
2 250 | 842.031 0.0~ 118.76053 1s%2s - 1s’dp 2’s - P $d 332,541
$65.3 1060. - 1175.57 18262p ~ Is2s3d P tD 3.1 862
100 | 92520 31.93534 - 140.0204 1s%2p - 1s%8d [ o i3 541
30 | 943.481 31.92876 - 137.91920 1s%2p - 1s7d poip 1.4 332,541
70 | 943.540 31.93534 - 137.91920 1s%2p - 1s¥7d P 33 332,541
100 | 949.75 31.93534 ~ 137.2260 1s2p - 15*7s P8 34 541
150 ] 973,213 31.92876 - 134.68116 1s%2p ~ 1s%6d’ P 1.4 332,541
150 | 973.276 31.93534 - 134.68116 1s%2p - 15%6d pe i 34 332,541
981.4 1050. - 1151.9 182p® - 1s2p3d b > M R 862
50 | 983.984 31.92876 -~ 133.55642 1s%2p - 1s%s pe g i-4 332,541
150 | 984.048 31.93534 - 133.55642 1s%2p - 1s%6s wPpe g 3.4 332,541
200 |1026.890 31.92876 - 129.31013 1s*2p - 15%5d P i-4 332,541
400 | 1026.959 31.93534 - 129.31025 18%2p - 15%5d P D 34 332,541
1 550 | 1036.299 0.0 - 96.49728 15725 - 1s%3p g8 - 2p* i3 332,541
| 250 |1036.319 0.0 - 96.49536 15%2s - 183p g’s - 7p° 34 332,541
200 |1048.147 31.92876 - 127.33519 15"2p - 15755 e .28 44 332,541
400 | 1048220 31.93534 - 127.33519 1s%2p - 15%5s pe g -4 332,541
250 | 1142.956 31.92876 - 119.42120 1s%2p - 15%d P oD -3 332,541
500 {1143.039 31.93534 - 119.42144 15%2p ~ 1s%4d G o) 3.2 332,541
1155.9 1050. - 1136.5 182p* - 1s2p3s Pp.ip -3 862
5 330 |1197.094 31.92876 - 115.46440 1s%2p - 15%s pe .28 -4 332,541
5 670 | 1197.138 31.93534 - 115.46440 1s%2p ~ 15%4s ey 3.4 332,488
4 555 | 1512.269 31.92876 - 98.05457 1s2p - 15734 LD -3 332,488
4 1000 |1512.407 31.93534 - 98.05512 15%2p - 1s73d P -3 332,488
4 110 |1512.419 31.93534 - 98.05457 15%2p - 18%3d Pp° 2D 3-3 332,488
3 500 |1776.100 31.92876 - 88.23191 15%2p ~ 15738 7pe 28 1.4 332,488
3 1000 | 1776.307 31.93534 - 88.23191 18%2p - 18738 pe 2§ 34 332,488
1999, 1050. < 1102.38 1s2p? ~ 152s3p PP 1.3 862
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ATOMIC AND IONIC SPECTRUM LINES OF HYDROGEN THROUGH KRYPTON 27

BERYLLIUM Hi(Be?"), 2 = 4
Ground State 18%('S,) ( 2 electrons)
ionization Potential 1 241 242, om—": 153.866 eV

Multiplet |Rel. Tnt.| A, (n A) Levels (in 10° e Configurations Terms J - J [Notes| References
0 76.096 1127.705 - 2441.8 1835~ 235 ig.pr | 0-1 304
10 76.477 1121.184 - 2428.7 1s3s = 23s I 1-2 304
40 78.530 956.502 - 2229.896 125 - 282p L I 304
%0 78.662 983.370 - 2254.68 is2p - 2p* ipe L 2-2 304
0 78.92 997.454 - 2264.536 is2p - 2p’ - P oD 1-2 304
50 81.890 0.0~ 1221.135 15t - 1s7p gs- | o-1 428,217
100 $2.378 0.0 ~ 1213.931 is? - 1s6p g8 | 0-1 428,217
200 £3.200 0.0 - 1201.894 1s? - 1s%p gis-® | 0-1 428,217
300 84.754 0.0~ 1179.830 157 = Isdp gis-p | 0-1 428,217
500 88.309 0.0 - 1132.3%0 18% - is3p gs-P | 0-1 428,217
1000 | 100.2552 0.0-997.454 is* - is2p gs-p [ 0-1 715,217
104.55 0.0 - 956.502 157 - 1828 g£'s-18 6-1| F,p | 375428
25 | 509.99 983.370 - 1179.451 1s2p - 1s4d i e » ) 23 428
10 ] 54931 997,454 - 1179.495 1s2p - 1sdd LD 1-2 428
90 | 582078 956.502 - 1128.300 1s2s - 1s3p Lipr 122 428
40 | 661,322 981,178 - 1132.390 182s ~1s3p I§.1pt 0ot 428
150 | 675.593 983.370 - 1131383 1s2p - 1s3d oD 2-3 428
40 | 725.586 983.370 - 1121.184 1s2p - is3s pe.ig 2-1 428
30 | 746228 997.454 - 1131.462 1s2p - 1a3d P iD 1-2 428,217
10 | 767.95 997.454 - 1127.705 1s2p — 1838 ool 1-0 428
10 |1114.69 1131.383 - 1221.09 183d - 1874 DLE | 3.4 217
20 {1213.12 1131.383 - 1213.813 153d - 1s6f DL 13-4 217
10 11214.32 1131.462 - 1213.813 153d - 186 DLpr 1 2-3 217
20 |1362.36 1128.300 - 1201.702 183p -~ 185d P LD 2-31 P | 217
10 ' {1401.52 1128.300 - 1199.650 1s3p ~ 1358 pe iy 2-1 217
100 | 1421.26 1131.383 -~ 1201,742 183d - 185F Bpotpe 223 217
50 | 1422.86 1131.462 - 1201.742 183d - 1s5f DL | 223 217
10 1143517 1131,383 - 1201.060 1s3d - Is5p oL | 3.2 217
20 | 1440.77 1132.390 - 1201.80 183p - 1s5d tpel i 12 217
50 11754.69 1121.184 - 1178.174 1g3s ~ 1sdp - | 1-2 428,217
30| 1918.46 1127.705 - 1179.830 1s3s - 1sdp g.tpe 0=t P | 217
500 | 1954.97 1128.300 - 1179.451 1s3p ~ tsdd P 2-3 428,217
BERYLLIUM IV (Be®*), Z = 4
Ground State 18(%S,,,) ( 1 electron)
ionization Potential 1 756 018.824 cm ™1 297.720 eV
Multiplet[Rel. Int.| M (a A) Levels (in 10° cm™) Configurations CTerms ¥ - ¥ [Notes| References
57.522 0.0 - 1738.4612874 is - 10p L8 pe 130 p | 309
57.659 0.0 - 1734.3427829 ts-9p g8 - i-it P 309
57.851 0.0 - 1728.5849799 1s - 8p g8 pe i P | a9
58.133 0.0 ~ 1720.1867016 18- Tp 28 Tpe i3l p i o309
58.574 0.0 - 1707.2470596 is —6p P 531 P | 39
59.320 0.0 - 1685.7870356 1s- 5p g8 <t <3l p | 309
10 60,743 8.0 - 1646.2808976 is - 4p g8 s ipe 131 P | 309,765
30 64.064 0.0 - 15609283189 s - 3p gy lipe $241 P | 309,765
65 78,926 0.0~ 1317.0730084 s~ 2p g8t T3l P | 309,197
335 75.931 0.0~ 1316.9792504 is-2p 1 gle ape -1 P | 300,197
237.261 1316.9852510 - 1738.4612874 2s - 10p 2§ 2pe i-31 P 309
237.311 1317.0730084 - 1738.4615361 2p ~ 104 i ) i-30 P | o309
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28 - RAYMOND L. KELLY

BE 1V — Continued

Multiplet [Rel. Int.| Ay, (in A) Levels (in 10° em™) Configurations Terms J - J [ Notes| References
239603 | 1316.9852510 - 17343427829 25 - 9p grpr L2l PO 309
239.653 | 13170730084 - 1734.3431240 2p-9d oy dei] P | e
242.954 13169852510 - 1728.5849799 25 - Bp 8- pe -3 P | 309
243.006 | 1317.0730084 - 1728.5854655 2p - 8d otp L d-d P | 309
248,015 1316.9852510 - 1720.1867016 2-7p g . 2p° i-30 P | 309
248.068 1317.0730084 — 1720.1874265 2p-1d L e »] -3l P 309
256.238 1316.9852510 - 1707.2470596 25 - 6p 5 .. 2p° -3 P 309
256.295 1317.0730084 - 1707.2482108 2p - 6d o 13-4 0P| 309
271148 | 13169852510 - 1685.7870356 2 - 5p Pt d-d) P 309
271212 | 1317.0730084 - 1685.7890249 2p - 5d P -2D -3 P | 309
303.678 13169852510 - 1646,2808976 2s - 4dp B <30 0P 309
303.756 1317.0730084 ~ 1646.2847832 2p - 4d ) i~ Po)o309
409.932 1316.9852510 - 1560.9283189 2 - 3p gatpr | 140 0P | 309
410,064 | 1317.0730084 - 1560.9375296 2p-3d e .2n =41 P | 309
563.193 1560.9023284 - 1738.4612874 35~ 10p g . apr <40 P 309
563.275 1560.9283189 -~ 1738.4615361 3p-10d A o i. P 309
563.304 1560.9375296 - 1738.4616605 3d - 10f t 0 I LB Y P o309
576.567 1560.9023284 - 1734.3427829 35~ 9p g pe i-3] P| 39
576.652 1560.9283189 - 1734.3431240 3p-9d Rl s -3 P | 309
576.682 1560.9375296 — 1734,3432948 3d - Of - i1 Pl o309
596.365 1560.9023284 - 1728.5849799 35~ 8p 5. 1pe -3 P | 309
596.455 1560.9283189 - 1728.5854655 3p - 8d Ly -3 P 309
596,487 1560.9375296 ~ 1728.5857087 3d - 8f Gy I o -1l P 309
627.808 1560.9023284 ~ 1720.1867016 3s-Tp g . p° i-41 P | 309
627.908 1560.9283189 - 1720.1874265 3p-7d ki e ») i-31 P | 309
627.942 1560.9375296 - 1720.1877895 id - 7f n .- R IET R 309
683.318 1560.9023284 - 1707.2470596 3s - bp g . 2pe i-21 P 309
683.434 | 1560.9783189 - 1707.2482108 3p-6d e -4 P 309
683.474 | 1560.9375296 - 1707.2487872 3d - 6f D | $-1 Py 309
800.73¢ 1560.9023284 - 1685.7870356 3s - 5p g rpe i-4] p 309
300,892 1560.9283189 - 1685.7850249 3p-5d D -4l P | 309
800,945 1560.9375296 ~ 1685.7900210 3d - 5f e i1l P 309

1084.700 1646:2699351 - 1738.4612874 4s - 10p ’§.-2p° =31 P | 309
1084.827 1646.2808976 - 1738.4615361 4p - 10d L 2 » ] -0 P | 309
1084.871 1646.2847832 - 1738.4616605 44 - 10f g -3 P 309
1135.424 1646.2699351 ~ 1734.3427829 45 - 9p g pe i~ P 309
1135.561 1646.2808976 - 1734.3431240 » 4p-9d pe i id P | 309
1135.609 1646.2847832 - 1734.3432948 4d -9f L T o i1 p 309
1171254 1560.9023284 -- 1646.2808976 3s-dp 1§ .. 1p° -3 P | 309
1171.558 1560.9283189 - 1646.2847832 Ip-4d G ») -3 P | 309
1171.657 1560.9375296 - 1646.2867286 3d - 4f 5 AL O i-i| P 309
1214.845 1646.2699355 ~ 1728.5849799 45 - 8p g .7 -3 P 308
1215.000 | 1646.2808576 - 1728.5854655 4p - 8d e i-31 P | 309
1215.053 1646.2847832 -~ 1728.5857087 44 ~8f o N o i-10 P | 39
1352.873 1646.2699351 - 1720.1867016 45 +Tp 5. 2pe .31 p | 308
1353.061 1646.2808976 ~ 1720.1874265 4p - 7d P -3 P 309
1353.125 1646.2847832 - 1720.1877895 4d - 7f Porpe | ied P | 309
| 1639.959 | 1646.2699351 - 1707.2470596 4s - 6p - | i) P | 309
1640.224 1646,2808976 - 1707.2482108 4p - 6d L 3] -3 P 308
1640.312 1646,2847832 - 1707.2487872 4d - 6f 3 2R sl e 309
1898.258 1685.7814234 - 1738.4612874 5~ 10p g 2pe -4 P 309
1898.452 1685.7870356 - 1738.4615361 5p - 10d P D -3 P 309
1898.519 1685.7890249 ~ 1738.4616605 5d - 10f O -1 P 309
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ATOMIC AND IONIC SPECTRUM LINES OF HYDROGEN THROUGH KRYPTON

28
BORONI(B *),Z=5
Ground State 18°28?2p(°P,,) ( 5 electrons)
ionization Potential 66 928.10 cm™"; 8.298 eV
MultipletRel Int.| Ay, Gn A) Levels (in 10° cm™) Configurations Terms J - J |Notes| References

993.380 0.015254 - 100.6817 28%2p-- 282p(*PT)6p gpe - i-31 A | 919
1010.902 0.00 - 98.9215 25%2p - 262pCPDSp - o T B S V- S
1011.058 0.015254 - 98.9215 28%2p - 252p(C PSP gr - p 1231 A | 919
1047.647 0.00 - 95.4515 25%2p - 282p(*PD4p 2P - P 1-21 A | 919
1047.695 0.00 - 95.4474 25%2p - 282p(*PiMp g'pe - ?p 30 A | 919
1047.825 0.015254 - 95.4515 25%2p ~ 282pCPdp gpe -p idl A | 919
1047.867 0.015254 - 95.4474 28%2p ~ 2520(PDdp e idl oA | 919
1129.701 0.00 - 88.5196 25%2p - 282pCPY3p gP -8 141 A | 919
1129.881 0.015254 - 88.5196 28%2p - 202p(CPH3p gP° -8 i A L 919
1142.105 0.00 - 87.5576 28%2p - 282p(°PY3p 2P 1D L B v
1142.269 0.015254 - 87.5603 25%2p ~ 252pCP3)3p gP - D 140 A | 919
1142.304 0.015254 - 87,5576 25%2p - 2s2p(°P5)3p 2P D i A | 919
1151.207 0.00 - 86.8649 29°2p - 282p(*P3p gp° - P 141 A ! 919
1151.281 0.00 - 86,8556 28%2p - 252pCPH3p P - P i=i1 A1 919
1151.422 0.015254 - £6.8649 25%2p - 252pC°P)3p P - P 3.0 oA | 919
1151.489 0.015254 - 86.8596 25%2p - 2s2pCP)3p gipr 2 p i A | 919

10 |1378.654 0.00 - 72.53452 28%2p - 252p° gP =P 1230 A | 102,274

20 11378.875 0.00 - 72.52287 28%2p - 292p? P S 140 A | 102274

40 |1378.943 0.015254 - 72.53452 25%2p - 282p° gipe - LA | 102,274

10 11379.166 0.015254 - 72.52287 28%2p - 282p* g - p il A | 102,274
1413.940 28.8813+X - 99.6057+ X 282p? - 262p(P5)5d potpe I A | 919

30 | 1465.548 28.8700+X - 97.1037+X 282p* - 2p° “pis° 130 A | 919,274

40 | 1465.663 28.87504-X ~ 97,1037+ X 292p - 2p° g -1 A | 019274

20 |1465.801 28.8813+X - 97.1037+X 282p% - 2p° Pige .21 A | 919274
1469.015 28.8750+4X ~ 96,9476+ X 282p - 252p(*PAd porpe | -3 A | 919
1469.070 28,8813+ X = 9695164 X 282p? - 2s2p(*PAd ot | 1-10 A | 919
1469.297 28.8813-+X - 96.9411 +-X 22p° - 252pCPi4d potpe | fLil A 919
1505.171 0.00 - 66.43762 25%2p - 25°15d g - D I~31 A | 10
1505.517 0.015254 - 66.43762 2s%2p - 25%15d 2P -D LT A ] 102
1506.820 0.00 - 66.36490 28%1p - 2s%14d £ - D i3t A
1507.168 0.015254 ~ 66.36490 28%2p - 26144 [ s il oA 102
1508,872 0.00 - 66.27465 25%2p - 25°13d g -D bodl A o102
1509.220 0.015254 ~ 66.27465 2M2p - 25134 2 -D -3 A | 1
1511.465 0.00 - 66,16092 28%2p - 2s*12d g - D 131 A | 12
1511.816 0.015254 — 66.16092 28%2p < 254124 % e ») i3l A ] 1m
1514.816 0.00~ 66.01458 28%p = 26%11d g - D 121 A | 102
1515.168 0015254 ~66.01458 25%2p - 28°11d gP° D i3 A o2
1519246 8.00 - 65.32212 26%2p - 26°10d P » Loih A | 1o
1519.598 0.015254 - 65.82212 28%2p ~ 25°10d 2P - D .10 A |10
1524.170 0.00 - 65.60935 28%2p - 26*10s £ -8 S -V I 1/
1524.530 0015254 - 65.60935 28%2p - 25108 2P -8 -3 A | 102
1525.281 0.00 - 65.56164 28%2p - 25"9d 2P -D -3 A |12
1525.637 0.015254 - 65.56164 252p - 25™9d P - D -3 A |02
1532.094 0.00 - 65,27016 25%2p - 28%9s gip° -8 -3 A | 102
1532.451 0.015254 - 65.27016 25%2p - 28%9s g -8 -3 A | 12
1533.806 0.00 - 65.19731 2s%2p - 25%8d gP - | -1 A | 102
1534,166 0.015254 - 65.19729 25%2p - 25*8d &P 1D -3 A | 12
1543,398 0.00 - 64.79207 26%2p - 25°85 P S -1 A | 102
1543.763 0015254 ~'64.79207 2s%2p - Zs%Bs. P ISt A |

20 1546423 8.00 - 64.66530 28%2p - 25'74 [ v Pod A ) 1274

30 | 1546.789 0.015254 ~ 64.66534 2s%2p - 287d [ ol 5 I3 A | 102,274

5 11558701 0.00 - 64.15600 28%2p - 28'Ts 2P -8 il A ) 102,134

10 | 1559.071 0.015254 - 64.15600 28%2p - 28%7s P el io11 A | 102,274

10 | 1566.286 0.00 ~ 63.84529 25%2p - 28%6d £ -D -3 A | 102,274
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30 RAYMOND L. KELLY
B | — Continued
Multiplet|Rel. Int.| A (in A) Levels {in 10° cm™") Configurations Terms J«J | Notes| References
20 11566.660 0015254 - £3.84529 25%2p - 25%6d g =D -3 A | 02274
30 11573301 0.00 - 63.56064 26%3p - 252p* P -8 -4 A | 102274
50 | 1573.679 6.015254 - 63.56064 2%2p - 282p° gP -8 =41 A | 102274
1574.868 28.8813 4+ X ~ 9237874+ X 220" - 282p(*PiMs potpe $.30 A | 919
1587.340 28,8700+ X - 91.8688 + X 252p% - 282p(PY3d spotpe L dedl oA | 919
1587.385 28.8700+X - 91.8670+X 282p? - 282p(*PP3d PP 1-31 A | 918
1587.451 28.8750 4 X ~ 91.8688 4 X 262p* - 2s2p(*PY3d 4p . ope -3 A | 99
1587.500 28,8750+ X ~ 918670+ X 282p? - 282p(*PY34 P ope 1,300 A | 919
1587.596 288750+ X - 91.86354- X 252p” - 282p°PH3d N i3 A | 919
1587.633 28.88134-X - 91.8670+X 2s2p? - 282p°P3)3d b i3 A | 919
1587.747 28.8813-X - 91,8635+ X 282p? - 262p(PH3d p.ipe 141 A ] 919
£600.373 0.00 - 62.48542 25%2p - 25%5d P - D -3 A | 102
70 | 1600.455 0.00 - 62.48223 25%2p - 28%6s 2P -8 1-3) A | 102274
130 | 160,768 0.015254 - 62.48558 2s%2p - 26°5d P ») .41 A | 102,274
1 |31600.846 0.015254 -~ 62.48223 28%2p - 26%6s. . 2P -8 -4 P | 984
1607.645 2887004 X - 91.07294+- X 2s2p® - 282p(PY3d PD L d-3 A | 919
1607.733 28.8750+X - 91.0745+-X 282p* - 22p(°PY)3d oDt | 33 A | 919
1607.820 28.8813+X - 91.07734+ X 262p% - 282pCPP3d oD | i3] A | 919
1607.8%0 2888134+ X - 61.0745+X 2s2p* - 252p(°P3)3d oDt i A | 919
1607.932 28.8813+X - 91.07294+ X 282p? - 282p(°PD3d p.p | 1-3] A | 919
50 | 1662.608 0.00 - 60.14645 25%2p ~ 28758 P -8 131 A | 102,274
100 |1663.031 0.015254 - 60.14645 25%2p - 28758 gP -8 -4 A ] 102,274
5 11664.25 134
5 |1664.76 134
150 | 1666.850 0.00 - 59.99341 25%2p - 26%4d gP° - D i-31 A ] 102,274
200 | 1667.272 0.015254 - 59,99351 25%2p - 25%4d gP° - D -3l A 102,274
150 |1817.843 0.00 - 55.010181 28%2p - 28%4s g -8 i-4 984,274
200 |1818.348 0.015254 - 55.010181 28%2p - 28%4s gP° -8 3.4 984,274
3 300 |1825.891 0.00 - 54.767633 282p - 25834 gP° - 1D 3-1 984,274
3 300 | 1826.400 0.015254 ~ 54.767804 28%2p - 28%3d g?° - D 1.3 984,274
BORON (B '), Z = 5§
Ground State 18?2s8%('S,) { 4 electrons)
onization Potential 202 887.4 cm~'; 25.155 eV
Multiplet{Rel. Int.| Ay, (n A) Levels (in 10° cm ) Configurations Terms J - J |Notes| References
632.8 37.3583 - 195.380 282p - 2p3p pe P 2-2 532
641.5 37.3583 - 193.236 282p - 2p3p pe g 21 532
652.0 37.3583 - 190.725 282p ~ 2p3p P-D | 2-3 532
200 | 693.947 0.~ 144.10317 28% - 283p gs-P | 0-1 532
100 | 731.357 37.3424 - 174.07313 282p - 284d P D 1-2 168
100 | 731.442 37.3583 - 174.07313 252p - 2s4d P -D 2-3 168,195
770.8 73,39660 ~ 203.132 282p - 2p3p prots -0 532
808.7 73.39660 - 197.052 282p - 2p3p P -D 1.2 532
10 | 864.08 73.39660 - 189.12816 252p - 2p3p pe_tp f-1 168
300 | 882.543 37.3424 ~ 150.64945 252p ~ 2s3d P -D 1-2 532
300 | 882.681 37.3583 - 150.64945 282p - 2834 P -D 2-3 532
10 | 978.938 73.39660 - 175.54723 252p - 2s4d P -D 1-2 532
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ATOMIC AND IONIC SPECTRUM LINES OF HYDROGEN THROUGH KRYPTON 31

B ¥ — Continued

Multiplet Rel. Int.| A (in A) Levels (in 10° cm ™) Configurations Terms J - J | Notes| References
100 984.673 98.9343 - 200.4909 2p* - 2p3d oD 2-3 532
1 1048.70 102.36300 - 197.72031 2p* - 2p3d D1 2-2 532
300 |1081.875 37.3424 - 129.77346 282p - 2538 peLig i-1 532
3060 -11082.073 37.3583 - 129.77346 2s2p ~ 2533 pe i 2-1 532
1 1208.36 98.9218 - 181.6784 2p2 ~2p3s p.ipe 1-2 532
40 1 1208.546 98.9343 - 181.6784 2p? - 2p3s pLpe 2-2 532
10 11208.825 98.9218 ~ 181.6467 2p* - 2p3s p.ipe 1-0 532
300 11230.160 73.39660 - 154.68632 2s2p ~ 283d PriD -2 532
1324. 102.36300 - 177.883 2p’ - 2p3s D - pe 2-11 Q 392
600 | 1362.461 0. - 73.39660 262 -2s2p - g'S-'p° 0-1 532
1 1137818 102.36300 - 174.92205 2p* - 2s4f . - 2-3 532
10 |1607.76 73.39660 -~ 135.5949 2s2p ~ 283s pe-1s 1-0 3532
450 11623.582 37.3424 - 98.9343 282p - 21:)2 pe L ip 1-2 532
300 | 1623.771 37.3367 -~ 98.9218 2s2p - 21:)2 pr.ip 0-1 532
1624.018 37.3583 - 98.9343 2s2p - 2p* pelip 2-2 532
400 |1624.16 37.3424 - 98.9126 282p - 2p* pe . ip 1~0 168
450 |1624.340 37.3583 -98.9218 282p - 2p? pe.p 2~1 532
1842.811 73.39660 - 127.66159 2s2p - 2p? pe. 1§ 1-0 532
10 11926.65 129.77346 - 181.6771 2838 - 2p3s g - pe 1-2 532
1 1927.45 129.77346 - 181.6565 2338 ~ 2p3s 5. 1-1 532
1 1927.78 129.77346 - 181.6467 2838 ~ 2p3s 35 .p° 1-0 532
1937.2 143.99389 - 195.6149 283p - 2p3p PP | 2-2 532

BORONII(B **),Z =5
Ground State 18228(°S,,,) ( 3 electrons)
ionization Potential 305 931.1 cm~"; 37.231 eV

Maltiplet/Rel. Int.| Ay, (in A) Levels (in 10° cm ™) Configurations Terms J - J |Notes| References
62.0 48.3926 ~ 1661.4+B 15%2p - 1s2p Ipe _2p -3l @ | 95

100 | 376372 0.0 - 265.7197 1s%2s - 1s%5p gs-p | i-3 195

300 | 411.810 0.0 - 242.8324 18%2s ~ 15%p g8~ | i-4 168,195
100 | 434.627 48.3926 - 1784737 18%2p — 15764 G A o] i-4 195
100 | 45872 48.3926 - 266.3895 16%2p = 155 2pe D $-3 195
200 | 510777 48.3585 - 244.1386 1s%2p - 1s%4d P LD i-4 i68

300 | 510.865 48.3926 - 244.1389 1s%2p - 1s%4d pe i 1.3 168,195
460 | 518.244 0.0 - 192.9594 18%2s - 18%3p @8- | 1.4 168

230 | si8.271 0.0 -~ 192.9492 15%2s - 16%3p g's - i-4 168,197
10 | 528.25 48.3926 ~ 237.6955 1s*2p - 1s%s P8 i-4 195
500 | 677.004 48.3585 - 196.0681 1s%2p - 1534 pe 2 1.3 168
600 | 677.147 48,3926 - 196.0712 1s%2p - 18%3d pe. D i-1 168
100 | 758.476 48.3585 - 180.2018 1s%2p - 1s%3s P8 }-1 168
200 | 758.673 48,3926 ~ 180.2018 1s2p - 1s’3s pe 18 i-4 168
1701. s
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BORON V(B *),Z =5
Ground State 18°('S,) ( 2 electrons)
fonization Potential 2 092 001.4 cm'; 250.377 eV

Multiplet|Rel. Int.| A Gn A) Levels (in 10° cm™) Configurations Terms J.- J:{ Notes| References
4.8 1636.995 - 3869.1 1s2p - 2p3p o | 2-3 95

48.939 0.~ 2043.36 1§? - 1s6p g's-'p° 0-1 764
49.4549 0. - 2022.044 1s? - 1s5p g's-'p° 0~1 715

100 50.4347 0. - 1982.762 1s* - 1sdp gis-'p° 0-1 715,197

330 52.6853 0. - 1898.063 1s? - 183p g's-'p° 0-1 715,197

1000 60.3144 0. - 1657.980 1s* - 1s2p g!'s - 'p° O-1 715,197
61.088 0. -1636.943 1s? - 1s2p gls-p° 0-1 764

62.440 0. - 1601.545 1s? - 1s2s g's-’8 o-1] BP | 375221
5 264.02 1601.532 - 1980.288 1s2s ~ isdp RO 1-1 221
5 289.64 1636.995 - 1982.14 182p ~ Isdd LD 2-3 221
20 308.41 1657.980 ~ 1982.22 1s2p ~ lsdd P -'D 1-2 241
160 344.01 £601.532 - 1892.215 1825 - 1s3p g - p° P-1] 221
5 380.94 1635.555 - 1898.063 182s ~ 1s3p g - tp° 0-1 221
450 385.00 1636.995 - 1896.73 is2p - 1s3d P 2-3 221
5 406.84 1636.943 - 1882.74 1s2p ~ 1s3s P38 1-1 221
285 418.66 1657.980 - 1896.836 1s2p - 183d pe.ip 1-2 221
5 427.70 1657.980 - 1891.79 1s2p ~ 183s pe.ig 1-0 221
682.60 1896.73 - 2043.21 183d ~ 1s6f D 3.4 P 087
683.39 1896.836 - 2043.18 i83d - 1s6f DR -3, P 087
20 799.66 1896.73 - 2021.73 1s3d - 1s5f D - 3-4 221
800.6 1896.836 - 2021.76 183d - 1s5f D -Fe 2-3| P 087
20 | 1025.10 1882.74 - 1980.288 1s3s - 1sdp 58 - pe 1-1 221
70 11112.20 1892.227 - 1982.14 is3p ~ 1s4d e D 2-3 221
450 |1168.90 1896.73 - 1982.269 183d - 1s4f ‘D -P 3-4 221
70 | 1170.86 1896.836 - 1982.24 1s3d ~ 1s4f D.p 2~3 221
5 11187.60 1892.215-1976.42 is3p - lsds pr g 1-1 221
5 11190.56 221
5 |1196.06 1896.73 - 1980.294 153d - 1sdp D - pe 3-2 221

BORONV(® "), 2 =5
Ground State 18(°S,,) ( 1 electron)
ionization Potential 2 744 107.87 cm ' 340.229 eV

Mautltiplet Rel. Int. Avae (in A) Levels (in 10° cm™Y) Configurations Terms J - J |Notes| References
36.810 0.0 ~2716.6733581 1s -~ 10p s - i-ii p 309
36.897 0.0~ 2710.2379314 Is~9p g%s - p° -3 P 309
37.020 0.0 - 2701.2409735 1s-8p gs- | i3 p | 309
37.201 0.0 - 2688.1180568 1s-7p @8- | i3] P | 309
37.483 0.0 - 2667.8988675 1s-6p gs- | 1.1 p | 309
37.960 0.0 - 2634.3658134 s~ 5p g’s - p° i-30 P | 309
10 | 38871 0.0 - 2572.6340583 1s - 4p g8-P | i-1] P | 309,168
30 | 40.99% 0.0 - 2439.2634429 18- 3p @S- | 13| B | 309168
65 | 48.586 0.0 - 2058.2270057 1s-2p @8- | 13| P | 309,197
35 48.591 0.0 ~ 2057.9980350 1s-2p g8 - p° i-il P 309,197
151,823 | 2058.0115496 - 2716.6733581 2 - 10p gotpe | Aod P | 309
151.872 2058.2270057 - 2716.6739652 2p~10d peLID il P 309
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B V — Continued

Multiplet Rel. Int.| Ay (in A) Levels (in 10 cm™Y) Configurations Terms J - J [Notes! References
153.321 2058.0115490 - 2710.2379314 25-9p 5. pe e3P 309
153.372 20582270057 ~ 2710.2387641 2p-9d P i3l P 309
155.466 2058.6115490 - 2701.2409735 25-8p 1§ . 2pe f-4 1P | 309
155.517 2058.2270057 - 2701.2421592 2p~8d oD -1 0P o309
158.703 2058.0115490 - 2688.1180568 28~ 7p 5. 2pe i3 p | o309
158.757 2058.2270057 ~ 2688,1198267 2p-7d 2pes iy i-3l P | 309
163.965 20580115490 - 2667.8988675 25 - 6p 5 .- 1pe -3l P | 309
164.022 2058.2270057 - 2667.9016782 2p - 6d Py 30 0P | 309
173.504 20580115490 - 2634.3658134 25~ 5p g upe i3l p | o309
173.568 2058.2270057 - 2634.3706706 2p-4d Py 1.2l P | 309
194.317 2058.0115490 -~ 2572.6340583 2s - 4p 2§ pe i-i| P 309
194.395 2058.2270057 - 2572.6435454 2p - 4d p° . i3l P | 309
262.294 2058.0115490 ~ 2439.2634429 25~ 3p g pe -3 P | 309
262.427 2058.2270057 - 2439.2859317 2p - 3d Py i3l P | 309
360.394 2439.1996320 - 27166733581 3s - 10p B i3] P o309
360,477 2435.2634429 - 2716.6739652 3p - 10d 7pe 130 P | 309
360.505 2439.2859317 - 2716.6742691 3d - 10f G I o RS NI 309
368.952 2439.1996320 - 2710.2379314 35-9p o -4 p 309
369.037 2439.2634429 - 2710.2387641 3p-9d pe . ip i3l P | o309
369.067 2439.2859317 - 27102391811 3d - 9f D .pe .1 P ] 309
381.619 2439.1996320 - 2701.2409735 3s - 8p 1 _pe .3l op | o309
IBLTID | 24392634429 - 2701.2421592 3p - 8d ol v il op o 309
381.742 2439.2859317 - 2701.2427529 3d - 8f L T -3 P 309
401.738 2439.1996320 - 2688.1180568 3s-Tp g _2pe 131 p 309
401.838 2439.2634429 ~ 2688.1198267 3p-T7d pe Iy 3.3l p | 309
401.873 2439.2859317 - 2688.1207130 3d-7f porpe | 210 P | 309
437.256 2439.1996320 - 2667.8988675 38 - 6p 5. pe .30 P | 309
437.372 2439.2634429 - 2667.9016782 3p - 6d P2 -3 P | 309
437.413 2439.2859317 - 2667.9030855 3d - 6f o TN o il P 309
512.384 | 2439.1996320 - 2634.3658134 35 - 5p e | G-3 P | 309
512.539 | 2439.2634429 - 2634.3706706 3p-5d P - 2D -3 P | 309
512.591 24392859317 - 2634.3731024 3d - 5F p e -1l P | 309
694,125 2572.6071437 - 2716.6733581 48 - 10p 2§ . 2p° -3l P | 309
694.252 2572.6340583 - 2716.6739652 4p - 10d e -2 i3l P | o309
694,296 2572.6435454 - 2716.6742691 4d - 10f pope | -1 P W
726.582 2572.6071437 - 2710.2379314 . 45-9p 5 .. 2p° i-3] P | 309
726.719 2572.6340583 - 2710.2387641 4p - 9d pe 150 P | 309
726.767 2572.6435454 - 2710.2391811 4d - of metpe | 441 B o] 309
749432 | 2439.1996320 - 2572.6340583 35 - dp - | §-3| P | 309
749.737 2439.2634429 - 2572.6435454 3p-4d A » -3 P 309
749.837 2439.2859317 - 2572.6482951 3d - 4f iy e it P | 309
777401 | 2572.6071437 - 2701.2409735 4s - 8p mope | §-3] P | 309
777.556 | 2572.6340583 - 2701.2421592 4p - 8d pe.py 1.4 P | 309
771.610 2572.6435454 - 2701.2427529 4d - 8f [ I i iIop 309
865.719 2572.6071437 - 2688.1180568 45-7p g . 2pe -3 P | 309
865.907 2572.6340583 ~ 2688.1198267 4p -7d pe_2p i3l P | 309
865.972 2572.6435454 — 2688.1207130 4d - 7f - iilop 309

1049.409 2572.6071437 - 2667.8988675 45 - 6p g 2pe -4 P | 309
1049.675 2572.6340583 - 2667.9016782 4p - 6d P i-31 P 309
1049, 764 2572.6435454 - 2667 3030855 4d - 6f - 2R -3 P 309
1214.752 2634.3520348 - 2716.6733581 55 - 10p g . pe i-3] P | 309
1214.947 | 26343658134 - 2716.6739652 5p - 10d e i-3] P | 309
1215.014 2634.3706706 - 2716.6742691 5d - 10f o o i1l op 309
1317.768 2634.3520348 - 2710.2379314 55 - 9p 2§ .. 7p° .3t P | 309
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B V — Continued
Multiplet [Rel. Int.| Ay, (in A) Levels (in 10° em™) Configurations Terms ¥-J [Notes| References
1317.993 2634.3658134 - 2710.2387641 5p-9d P -3 P 309
1318.070 26343706706 - 2710.2391811 5d-9F Ty Ipe 3P 309
1495.016 2634.3520348 ~ 2701.2409735 5s - 8p g pe -3 P 05
1495,298 26343658134 - 2701.2421592 Sp~8d Pe-ip - % P 309
1495.392 2634.3706706 - 2701.2427529 54 - 8f oy ~il P 309
1619.205 2572.6071437 - 2634.3658134 48~ 3p g . 2pe il p 309
1619.785 2572.6340583 ~ 2634.3706706 4p - 5d G R 366
1619.970 2572.6435454 - 2634.3731024 44 - 5¢ i I L2 ¥ 309
1859.911 2634.3520348 - 2688.1180568 35 ~Tp 7§ ipe -3l P 309
1860.327 26343658134 - 2688.1198267 S5p~T7d ‘ LD - % Iy 309
1860.464 2634.3706706 - 2688.1207130 5d - 7f e -3l P 309
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ATOMIC AND IONIC SPECTRUM LINES OF HYDROGEN THROUGH KRYPTON 35

CARBONI(C °*),Z =6
Ground State 1828%2p“(°P,) ( 6 electrons)
ionization Potential 90 820.42 cm~"; 11.260 eV

MultipletRel. Int.| Ay n A) Levels Gn 10° cm™ ) Configurations Terms J - J |Notes| References
31 20 | 945.191 0.0 - 105.7987 2s%2p° - 252p° &P -8 01 821,168
3 50 | 945.338 0.01640 - 105.7987 2s%2p? - 252p° g'pP -8 -1 821,168
31 75 | 945.579 0.04340 - 105.7987 2s22p? - 2s2p° g£p-’8 2-1 821,168

1102.409 0.04340 ~ 90,7538 28%2p? - 2s*2p(*P*)29d gP-F° 2-31 P 908
1102.550 0.04340 - 90.7422 2s%2p* - 26*2p(PP°)28d g'P-F° 2-3 P 908
1102.666 0.04340 - 90.7327 2s%2p* - 282p(PPY27d g'P - 2-3) P 9508
1102.81 0.04340 - 90.721 2s72p? - 2s¥2p(*P°)26d o 2-3] P 908
1102.97 0.04340 - 90.708 28%2p? - 2522p(°*P"125d &P -y 2-31 P 908
1103.185 .04340 - 90.6%0 25%2p% - 28"2p(*P%)24d gP-'F 2-3; P 908
1103.36 0.04340 - 90.676 2s%2p? - 28*2p(*P°)23d P~ 1F° -3 P 908
1103.60 0.04340 - 90.656 25%2p° - 25*2p(*P*Y22d &P - 'F° 2-37° P 908
1103.629 0.0 -90.6102 25°2p* - 28%2p(*P")20d g -'p° 0-1] P 908
1103.828 0.01640 - 99,6102 2522p* - 25%2p(*P°)20d gr-p° -1 P 908
1103.865 0.04340 - 90.6342 28%2p% - 2s2p(PP)21d P - ip° -3, P 908
1104.157 0,04340 - 90.6102 26%2p* ~ 2s*2p(*P*)20d I R =11 P 908
1104.165 0.04340 - 90.6096 2s%2p® - 28%2p(*P*)20d g'P-'F° 2-3| P 908
1104.374 0.04340 - 90,5924 2s2p? - 2s%2p(PP°)224 &P - 'F° 2-3{ P 908
1104.427 0.0 - 90.5447 28%2p° ~ 25*2p(*P°)184d g'P- P ¢-11 P 908
1104.543 0.04340 - 90.5786 2s22p® - 2s2p(*P*)19d 2P - 'F° 2-31 P 908
1104.627 0.01640 - 90.5447 2s%2p? - 25*2p(*P*)18d 2P -p° -1y P 908
1104.644 0.04340 - 90,5703 2502p® - 2s02pPP21d g’P-F° 2-31°P 908
1104.942 0.0 - 90.5025 2s%2p? - 2s2p(*P")17d gr- P o-1} P 908
1104.957 0.04340 - 90.5447 2s22p* - 2s2p(P)18d st s 2-11 P 908
1104.966 0.04340 - 90.5439 2s%2p* - 25%2p(*P*)20d g’P - F° 2-31 P 908
1105.142 0.01640 - 90.5025 28%2p* - 28%2p(PPHMTd &P - P 1-1] P 908
1105.329 0.04340 - 90.5142 2s%2p* - 28%2p(*P*)19d 'e o 2-31 P 908
1105472 0.04340 - 90.5025 28%2p? - 2sR2p(*PH17d 3 e 2=-11 P 208
1105.477 0.04340 - 90.5021 26%2p* - 28°2p(P*)17d gp - 2-31 P 908
1105.532 0.0 - 90.4542 2s%2p? - 25%2p(P°)16d g'pP - 1P° 0-11"P 508
1105.732 0.01640 - 90.4542 28%2p* ~ 25%2p(*P°)164 £P - 1P i1} P 908
1105.757 0.04340 - 90.4792. 2s%2p? - 2s2p(PP°)18d P~ F° 2-3 P 908
1106.063 0.04340 - 50.4542 2s72p - 282500 PN 164 ' o 2-11 P 908
1106.076 004340 - 90.4531 2s%2p* - 28%2p(*P°)16d g'P - 'F 2-3, P 208
1106.250 0.0 - 90.3955 : 25%2p? - 25%2p(*P)15d gP-p | o=1 P | o8
1106.263 0.04340 - 90,4378 28%2p% - 282 2pPH17d &P -7 -3 P 908
1106.450 0.01640 - 90.3955 25%2p? - 25%2p(PP*)15d EP-P | 1-1] P | 908
1106.781 0.04340 - 90.3955 2s%2p? - 28*2p(*P")15d g'p -1y -1 P 908
1106.800 0.04340 - 90,3940 252p* ~ 25*2p(P7)16d [ A 2-3. P 208
1107.146 0.0 - 90.3223 2s%2p? - 2s%2p(PP)14d g'p-p° G111 P $08
1107.347 0.01640 - 90.3223 26%2p* - 25%2p(P°)14d FP-P | t-1] P | 908
1107.591 0.04340 - 90.3294 26%2p? - 2% 2p(PP*N15d ol O =31 P 908
1107.679 0.04340 - 90.3223 25%2p? - 28°2p(*P)14d g’F - 'p° 21 P 908
1107.703 0.04340 - 90,3203 2572p* - 26%2p(PP7) 144 gP-F 2-3 P 908
1107.908 0.0 - 90.2602 28%2p% - 28%2p(*P*)14d gP- | 61 P 908
1108.109 0.01640 - 90.2602 2s%2p” - 26%2p(*P)14d g'r-D° 1-1 P 908
1108.260 0.0 - 90.2315 2s%2p? - 26%2p(PP*)13d g'r- o-1 P 908
1108.283 0.0 - 90.2297 2822p* - 28%2p(PP°)14s gp-p° g~-11 P 908
1108.441 0.04340 - 90,2602 2s%2p® - 2s2p("P°)14d grP-‘p° | 2-1 P 908
1108.462 001640 - 90.2315 25%p® - 28%2p*Py13d ' A 1-1] P 908
1108.484 0.01640 ~ 90.2297 2s02p? - 28*2p(PP" 148 gP-1pt 1=t P | 908
1108.488 0.04340 ~ 90.2564 2s%2p* ~ 28*2p(PP")14d g'F - F° 2-31 P 908
1108.794 0.04340 - 90.2315 : 26%2p? - 25*2p(P7)13d gP-F | 2-1] P | 508
1108.804 0.04340 - 90.2307 28%2p? - 28%2p(*P°)13d ' O 2-3 P 908
1108.816 0.04340 - 90.2297 2sR2p? - 25%2p(*P°)14s g’p-1p° 2-1] P 908
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C | — Continued

Multiplet [Rel. Int.| A (in-A) Levels (in 10’ cm™") Configurations Ferms J - J |Notes| References
1109.031 0.0~ 90.1688 25%3p? - 2s* 2P 134 gD | 0-1| P 208
1109.233 3.01640 - 50.1688 28%2p® - 280pPH3d gD 131 P 508
1109.563 0.04340 - 90.1688 2s72p* - 28*2p(* P 3d P -D” 2-1} P 908
1109.603 0.04340 - 90.1656 2802p° - 26%2p(PPN13d PR 2-3| P 908
1109.634 0.0-90.1198 2s%2p? - 2sR2p(PP°)12d PP 0-t| P 908
1109.676 0.0-90:1164 28%2p” - 28M2p (PP 3s g£P-1P° 0-1 P 908
1109.836 0.01640 - 90.1198 2s%2p? - 2s02p (PP 12d P - 'P° 1-1; P 908
1109.878 0.01640 - 90.1164 25%2p? - 25" 2p(*P) 138 gpP- P 1-1] P 908
1110.169 0.04340 - 90:1198 25%2p? - 25%2pCP*) 124 gP-'P° 2.1 P | 908
1110.198 0.04340 - 90.1174 26%2p? - 28" 2p(*P°)12d PP | 2-3] P | o08
1110.211 0.04340 - 90.1164 2s%2p* ~ 2s2p(PP)13s gr-'p° 2-1y P 08
1111.010 0,04340 - 90.0516 2s%2p? - 282p(*P*)12d 2 A 2-3] P 908
1111.421 0.0 - 89.9749 25%2p* - 28%2p(*P)1 1d gp-p 0-1] P 908
1111.624 0.01640 - 89.9749 2522p? - 267 2pPP)11d gp-pr 1-1] P 908
1111.957 0.04340 - 89.9749 26%2p - 282pPP)11d g’P pe Z-11 P 908
1112.003 0.04340 ~ 89.9713 2:M2p* - 2s02p(*P%y11d £P-F 2-30°P 908
10 {1112.058 0.04340 - 89.9668 2s22p% ~ 2sR2p(PPH11d &P -D° 2-3 821,168
30 1112.269 0.0~ 89.9063 28%2p* - 2572p(P7) ¥ 1d @P-D° |o-1| P | 908
30 1112472 0.01640 - 89.9063 28%2p* - 2s2p(*P)11d 2P -D° 1-1] P 908
30 1112.806 304340 - 89.9063 28%2p* - 25*2p(*P)11d &P -D° 2-11P 908
1112.825 0.04340 - 89.9048 28%2p? - 26%2p(* P 1d g’p-F° 2-3, P 908
$113.793 0.0~ 89.7833 28%2p? - 28%2p(PP104 g - 1pe 8-11 P 908
1113.996 0.01640 - 89.7833 2s%2p? - 2s2p(*P")10d - 1p° i-1] P 908
1114.332 0.04340 - 89.7833 25%2p* - 2sR2p (PP 104 P pe 2-1 P G908
1114.380 0.04340 - 89.7794 2s22p? - 26%2p(*P)10d gP-F 2-3| P 908
30 50 11114457 0.04340 - 89.7732 2s%2p* - 2672p(*P"y10d gP-D° | 2-3 821,168
30 1114.628 0.0 - 89.7160 2s%2p? - 28%2p(*P*)104 gP-'D° | 6-1| P 908
30 1114.832 0.01640 - 89.7160 2s%2p? ~ 2522p(*P*)104 gP-D 11| P | 908
30 1115.168 004340 - 89.7160 282p% - 287 2p(°P*)10d gP-3D° | 2-1] P | 908
1115225 0.04340 - 89,7114 2s%2p? - 25%2p(*P)10d g'P - P 2-3 P 908
1117.000 0.0 - 89.52554 25%2p? - 2s¥2p(*P)9d 2P-1p° -1 P 908
1117.132 0.0 -89.5149 2s2p* - 2s%2p(*P"}10s 2P - 1p° O0-1{ P | 808
1117.205 0.01640 -~ 89.52554 2822p? - 26R2p(*P*)9d 2P - 'P° -1 P 908
1117.337 0.01640 - 89.5149 252p% - 28%2p(P)10s 3P -pe i-1] P 908
1117.542 0.04340 ~ 89.52554 28%2p? - 2s2p(PP)9d gP-p° 2-1] P 908
20 | 1117.581 0.04340 - 89.5224 2522p? - 2s92pPP°Wd p . ope 2-2 821,816
1117.674 0.04340 - 89.5149 25%2p* - 25" 2p(P*)10s g'pP - 2-1| P 908
29 50 (1117.724 0.04340 - §9.5109 28%2p* - 25%2p(*P*)9d gr-D° | 2-3 821,816
29 1117.866 0.0 ~ 89.4562 - 28%2p? - 28%2p(PP°)9d 3}“ Y o1 P 908
29 1118.070 0.01640 - 89.4562 2s%2p® - 28%2p(*P*)9d 3P o i~} P 908
50 |1118.180 0.01640 - 89.4474 2522p% ~ 2s0p(P*)9d 2P-F | 1-2 821,168
29 1118.408 0.04340 - 89.4562 2s02p* - 262p(FP*)0d g3P -p° 2-1] P 908
1118.491 0.04340 - 89.4496 252p? - 28¥2p(*P)9d g3P - P 2-3] P 908
1121.452 0.0 ~89.1700 2s*2p? - 28%2p(PP)8d 2P - ’p° 0-1] P 908
1121.658 0.01640 - 89.1700 2672p? - 2s2p(*P")8d g'p-p° -1 P 908
1121.998 (.04340 ~ 89.1700 2s2p* - 2sR2p(PP*)8d g ’p - pe 2-1] P 908
28 20 11122.098 0.04340 - 89.1622 28%2p? - 2§2p(*P")8d &P -3p° 22 821,168
27 56 11122.260 0.04340 - 89,14935 2s%2p® - 28°2p(P*Y9s &P 1P 21 821,816
27 100 [ 1122.334 0.04340 - 89.1434 2572p? - 2s*2p(CP*)8d gr-'D° 2-3] P 908,816
27 20 [1122.438 0.0 - 89.0918 28%2p* - 28*2p(?P°)8d gP-D° |01 P 908,816
27 1122.644 0.01640 - 89.0918 28%2p? - 2s22p(*P7)8d gP-'D" | 1-1| P | 908
26 50 [ 1122.725 0.01640 - 89.08541 2sM2p? — 2s%2p(PP*)9s 3P - P -1 821,816
200 11122794 0.01640 - 89.0799 2s12p” - 28%2p(*P*)8d g'p =g -2 821,168
27 1122.985 0.04340 - 89.0918 2872p* - 26*2p(*P")8d 2P - D 2-1, P 908
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Multiplet Rel Int Ave (in A) Levels (in 10° cm™") Configurations Terms J - J | Notes| References

00 11123.107 0.04340 - 89.0821 282p% - 2s2p(*P")8d 2P - F° 2-3 821,816
26 1128.079 0.0 - 88.6466 2s72p - 26%2p(*P*)7d g'P-p° o~ P 908
26 50 11128.252 0.01640 - 88.6491 2592p? ~ 26%2p(PP°YTd 2P - p° 1-0 821,816
26 1128.287 0.01640 - 88.6466 28%2p? - 2s%2p(*P"Y7d gp P -1 P 908
26 1128.631 0.04340 — 83.6466 28%2p? - 2s2p(*P°Y1d 2P -’p° 2-11 P 908
23 20 11128.686 0.01640 - 88.61501 2s%2p? - 28*2p(*P")8s gp-p° 1-1 821,816
26 160 | 1128.752 0.04340 - 88.6368 2s%2p? ~ 262p("P°y7d 2P -P° 22 821,816
25 20 |1128.903 0.04340 - 88.62560 262p? - 282p(*P°Y7d e 2-3 821,816
25 100 11129.030 0.04340 - 88.61501 25%2p* ~ 2sM2p(tP")8s 2P -ip 21 821,816
23 200 1 1129.141 0.04340 - 88.6068 2s%2p? - 2s%2p(*P°Y7d g'P-D° 2-34 P 908,816
25 1129.161 0.04340 - 88.60475 28%2p? - 28%2p(*P°y1d 2P - D 22 821
25 1129.196 0.0 - 88.5586 25%2p? - 2882p(*P)7d 2P -D° 0-1 821
25 20 1129.408 0.01640 - 88,5586 2s%2p? - 288 2p(*PY1d £P-D° 1-1 821,816
24 50 |1129.624 0.01640 - 88.5414 2s%2p? - 2s02p(*PY1d g'p - F° -2 821,816
25 20 |1129.749 0.04340 - 88.5586 2s%2p? - 2s2p(*P*)7d g'P-D° 2-1 821,816
24 50 11129.924 0.04340 - 88.5449 25%2p? ~ 26" 20°P*Y1d &P - 2-3 821,816
23 20 1130171 0.01640 - 88.49862 25%2p® - 252p(*P°)7d gP-D° | 1-2 821,816
23 20 |1138.383 0.0 - 87.84391 28%2p? - 2s2p(*P°)6d g'p -’p° 01 821,816
23 30 | 1138.557 0.01640 - 87.8469 25°2p? - 2602p(*P7)6d s L o 1-0 821,816
23 20 11138.595 0.01640 - 87.842391 2s%2p® - 25%2p(PP)6d g’p - -1 821,816
23 50 | 1138.946 0.04340 - 87.84391 25%2p? - 252p(*P*)6d gP-P [ 2.1 821,816
23 1100 11139093 (.04340 - 87.83254 25"2p* - 2s2p(*P7Y6d g'p - p° 2-2 821,816
22 20 |1139.300 0.01640 ~ 87.78963 2s2p? - 28%2p(*P")7s g'P-'p° 1-1 821,816
22 50 11139.426 0.04340 - 87.80693 25%2p® - 2s%2p(*P°)6d s A o 2-3 821,816
22 20 1 1139.514 0.01640 - 87.77309 2s%2p? - 2s2p(*P"Y6d 2P - D 1-2 821,816
22 | 20 |1139.65 0.04340 - 87.78963 252p* - 252p(P")Ts gP-1P° | 2-1 821,816
21 150 11139.766 0.01640 - 87,75373 2s%2p* - 2822p(*P")Ts &P -p° | 821,816
2 1139.793 0.0 - 87.7353 25%2p” - 252p(*P°)6d gP-D° [ 0-1| ® | 908
22 150 |[1139.812 0.04340 - 87.77717 25%2p? ~ 28%2p(*P"¥6d 2P - °D° 2-3 821,816
22 50 11139.865 0.04340 - 8§7.77309 2s%2p? - 28 2p(PPY6d gP - D" 22 821,816
22 50 | 1140005 0.01640 ~ §7.7353 2s22p® - 25%2p(*P*)6d g'P-D° -1 821,816
21 20 |1140.223 0.01640 - 87.71856 28*2p? ~ 25%2p(*P") s gp-pe -1 821,816
21 100 [ 1140357 0.01640 ~ 87.70821 2s%2p? - 2s2p(PP")6d " g’P - R 1-2 821,816
21 20 | 1140.574 0.04340 ~ 87.71856 2s22p? - 282 2p(PPYTs 2P - P 2-1 821,816
21 150 | 1140.641 0.04340 - 87.71338 282p* - 2s2p(*P*¥6d g'p - 3F 23 821,816
20 20 | 1141.327 0.01640 ~ 87.63375 2s%2p* - 2s%2p(*P")6d gP -1 1-2 821,816
20 20 |1141.678 0.04340 - 87.63375 28%2p® - 2s%2p(*P°)6d 2P - D° 2 - 821,816
19 50 | 1155.809 0.0 - 86.51947 26%2p? - 252p(*P°)5d gPP 0= 821,816
19 150 |1156.028 0.01640 - §6.51947 2sR2p? - 2s02p(PP")5d 2P - p° 1~ 821,816
19 20 11156.199 0.01640 - 86.50670 2s92p® - 2sRp(*P7)5d - s 1- 821,816
19 100 | 1156.389 0.04340 - 86,51947 2s2p? - 2s82p(*P°)5d o A o 2-1 821,816
19 200 | 1156.560 0.04340 - 86.50670 2s22p? - 25%2p(*P°)5d g'P-p° 2~ 821,816
18 20 | 1156.765 0.04340 ~ 86.49141 2s82p® - 2sR2p(*P")5d g'p - p° 2-~1 821,816
17 20 11157.186 0.0 - 86.41655 2s%2p* - 25*2p(*P")6s 3 s 0-1 821,816
18 50 |1157.330 0.04340 - 86.44919 2572p* - 2522p(*P*)5d gP-F | 2.3 $21,816
i7 150 | 1157.405 0.01640 ~ 86,41655 2s%2p® - 262p(*P*)6s g£p-1p° -1 821,816
16 350 | 1157.770 0.01640 - 86.38938 2872p* - 25%2p(*P*)5d &P -D° -2 821,816
i6 T3¢ {1157.910 0.0 - 86.36252 2s%2p® - 26" 2pPP°)5d ¢P--3D° 0-1 821,816
i6 750 11158.019 0.04340 - 86.39780 2s%2p* - 28 2p(*P")5d gP-D° 2-3 821,816
i5 400 (1158.132 004340 - 86.38938 2s%2p® - 28%2p(*P")5d g'P - D 22 821,816
15 100 1158324 0.0~ 86.33163 28%2p? - 2s*2p(*P")¥6s 2P -P -1 821,816
i5 100 | 1158.397 0.04340 - §6.36%60 2s02p® - 28*2p(PP")6s 2P - P° 2-2 821,816
16 20 11158.492 0.04340 - 86.36252 2822p* - 2s%2p(*P*)5d £P -°D° 2-1 821,816
15 100 [1158.674 0.01640 - 86.32194 28%2p° - 28%2p(*P")6s 2 S 1-0 821,816
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Multiplet Rel. Int.| Ave {in A) Levels (in 10° cn™Y) Configurations Terms J - J {Notes | References
15 100 11158732 0.01640 - 86.31764 28%2p? - 28°2p(*P*)5d 2P -F -2 §21,816
15 50 | 1158.907 0.04340 - 86.33163 25°2p7 - 25°2pC P )65 g£P-CP | 2ot 821,816
15 200 | 1158.967 0.04340 - 86.32716 28%2p° - 28%2p(F°)5d g -F° 23 821,816
15 2-11159.126 0.04340 ~ 86.31764 2s2p? - 26" 2pPP")5d g'P - F° 2-2 908
14 4. 200 1188.833 0.0 84.11608% 2822]:)2 - 28R2p0P")d 2P P -1 821,816
i4 500 | 1188.992 0.01640 - 84.12122 28%2p% - 2sp(P")d g’l’ ~3p° 1-0 821,816
14 © 200 | 1189.065 0.01640 - 84.11609 2s¥2p? - 2s2p(*P)4d 2P -p° 1-1 821,816
14 250 1 1189.249 0.01640 - 84.10310 26%2p* - 28 2p(*P°)éd gP-p° 1-2 821,816
14 500 |1189.447 0.04340 - 84.11609 28%2p - 25%2p(P°)Ad gP-P° | 2-1 821,816
i4 700 | 1189.631 | 0.04340 - 84.10310 2sM2p? - 2s2p(PP)ad PP 2-2 821,816
13 35 |1190.021 0.0 - 84.03215 26%2p? - 282p(P°)4d gP-P° | 0-1 821,816
13 35 |11%0.253 0.01640 ~ 84.03215 2822p? - 2s22p(PP°)ad g'P-1p* 1-1 821,816
13 120 | 1191.838 0.04340 - 83.94743 28M2p® - 25M2p(*P")4d gr-F 2-3 821,816
12 - 70 |1192.21% 0.0 - 8387731 2s%2p? ~ 2s2p(*P)5s '8 B o 0-1 821,816
12 - 120 1 1192.451 : 0.01640 - 8387731 2s%2p? - 28°2p(°P%)5s 2P -1p° i-1 821,816

. 3 11192.83 0.04340 - 83.87731 2s%2p° - 28%2p(*P°)Ss &P -'p° 2-1 908
11 700 11193.009 0.01640 — 83.83808 26%2p? - 2s"2p(PP°Y4d g'P-'D° 1~-2 821,816
11 300 | 1193.031 0.0 - 83.82013 25%2p® - 26*2p(*P")4d gP-D° 0-1 821,816
1 850 |1193.240 0.04340 ~ 83.84883 2522p? - 22pPP M gP-D° | 2-3 821,816
11 150 | 1193264 0,01640 - 83.82013 2s%2p” - 25%2p(PP*)4d &P -D° 1-1 821,816
11 350 ]1193.393 0.04340 - 83.83808 2s%2p” - 28" 2p(*P)4d [:a De 2-2 821,816
9 500 |1193.679 0.01640 - 83.79104 2872p? - 262 2p(*P")5s gP-P° | 1-2 821,816
9 120 1 1193.996 0.0 - 83.75241 2s%2p® - 25" 2p(*P°)5s g'P P 0-1 821,816
9 . 350 | 1194.064 0.04340 - 83.79104 T 28%2p% - 2672p(PP")5s g'p-p° 2-2 821,816
9 120 |1194.229 0.01640 - 83.75241 2622p? - 25M2p(*P°)3s gP-P | 1-1 821,816
10 120 | 1194.301 0.01640 ~ 83.74739 28%2p? - 28%2p(3P)4d e 1-2 821,816
9 200 | 1194.406 © 0.01640 - 83.74006 2s72p? - 28%2p(*P°)5s 2P - i-0 821,816
10 350 | 1194.488 0.04340 - 83.76126 2522p? - 2682p(*P°)4d gP-F | 2-3 821,816
g 250 {11%4.615 0.04340 — 83.75241 28%2p? - 28*2p(PP°)Y5s P -p° 2~1 821,816

9 1 11197.877 0.01640 - 83.49762 2s22p? - 26¥2p(*P ) gP-D° 1-2 908

1 1241293 10.19263 - 90.7538 2s22p? - 28V 2p(?P°)29d DR 2-3 508

1 11241472 10.19263 - 50,7422 2s22p? - 2522p(*P°)28d . R 2-3 908

1 | 1241.617 10.19263 - 90.7327 2s%2p? - 288 2p(?P°)27d D-E 2-3 908

6 1242278 10.19263 - 90.690 2672p% - 262 2p(PP")24d DR 2-3 908

7 11243.14 10.19263 - 90.6342 2s*2p? ~ 2s2p(*P*N21d - Ee 2-3 908

8 11243518 10.19263 - 90.6096 28%2p? - 2s2p{(*P*)20d - IRe 2-3 908

2 11243.784 10.19263 - 90.5924 2sM2p® - 2s2p(?P*)22d D LIFe 2-3 908

7 11243.998 10.19263 ~ 90.5786 2s%2p” - 28*2p(PP*)19d D-Ee 2-3 908

4 |1244.127 10.19263 - 90,5703 2s%2p? - 26%2p(P°)21d D - F° 2-3 908

10 |1244.535 10.19263 - 90.5439 2522p” - 282p(*P°)18d D-F | 2-3 908

5 | 1244996 10.19263 - 90.5142 2s%2p? - 2s2p(*P°)19d p-E 2-3 908

9 |1245.183 10.19263 ~ 90.5021 2s02p® - 282 2p(*PH17d DR 2-3 908

1245538 10.19263 - 90.4792 2s02p? - 25%2p(*P*)18d D -FR 2-3 908

10 11245943 10.19263 - 90.4531 2s%2p® - 25%2p(PP) 164 D-pEe 2-3 908

4 |1246.180 10.19263 - 90.4378 2592p* - 28°2p(P)17d D-F | 223 908

30 | 1246.862 10.19263 ~ 90.3940 252p® - 282n(*P*)15d D 2~-3 908

15 ]1247.867 10.19263 ~ 90.3294 2s%2p® ~ 262p(*P*)15d - 3pe 2-3 908

30 | 1248.008 10.19263 - 90.3203 2s%2p? - 2522p(*P")14d D-pe 2-3 908

10 1 1249.004 10.19263 - 90.2564 2sR2p” - 2s%2p(PP°)144 B o 2-3 908

20 |1249.405 10.19263 - 90.2307 28%2p? - 26%2p(*P*)13d D-'F | 2-3 908

30 11250.423 10.19263 - 90.1656 2s%2p” - 2s%2p(*P°)13d o P 2-3 908

40 |1251.176 10.19263 - 90.1174 2s2p* - 2sR2p(PP)124 DR 2-3 908

12 | 1252.208 10.19263 ~90.0516 2e%2p? - 2s2p(PPHM2d D 2-3 908
50 | 1253.467 10.19263 - 89,9713 2s%2p? - 282p(*P°)11d 5 B 2-3 821,168
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Multiplet [Rel. Int.| A (in A) Levels (in 10° cm™Y) Configurations Terms J -} |Notes| References
15 1254513 10.19263 - 89.9048 2s%2p? - 26*2p(*P)11d P 2-3 908
200 11256.498 10.19263 - 89.7794 25%2p* - 2s2p(*P%)10d D - pe 23 821,168
20 | 1257.565 10.19263 - 8§9.7114 2s%2p? - 28%2p (P04 - D - 2-3 908
59 200 11260.613 10.19263 ~ 89.51913 2572p* - 2s2p(*P*)%d D -1p 23 821,168
9 - 250 | 1260.736 0.0-79.31878 25%2p* - 25*2p(*P*)3d ¢'p - p° 0-1 821,816
9 200 1260927 0.01640 - 79.32316 2s02p® -~ 2s2p(°P*)3d g'P-p° 1-0 821,816
9 150 | 1260.996 0.01640 - 79.31878 2622p? - 252p(*P*)3d FP- | 1-1 821,816
9 250 11261122 0.01640 -79.31085 2s%2p? - 2s22p(*P*)3d &P -%p° 12 821,816
9 250 11261.426 0.04340 ~79.31878 2sR2p* ~ 2s2p(*P")3d g'P - p° 2-1 821,816
9 500 | 1261.552 0.04340 - 79.31085 25%2p? - 2s2p(*P*)3d g’p-p° 22 821,816
30 11261719 10.19263 - 89.4496 25%2p* - 25%2p(*P°)9d D - P 2-3 908
58 20 11266270 10.19263 - 89.16474 25%2p? ~ 2522p(*P*)8d D - 1pe 21 821,816
58 100 | 1266415 10.19263 - 89.15570 252p* - 2s2p(*P")8d D - IEe 2-3 821,816
57 15 11266.517 10.19263 - §9.14935 252p* - 2s2p(*P°)9s p.ipe 2-1 908
57 10 }1266.604 10.19263 - §9.1434 25*2p* - 25"2p(*P")8d DD 2«3 908
57 50 | 1267.596 10.19263 - 89.0821 2s%2p* - 25°2p(*P°)8d D-F | 243 821,816
56 2 1 1268.051 10.19263 - 89.05416 2s%2p? - 26%2p(*P°)8d D-pe 2-2 908
8 3 11270.144 0.0 - 7873127 2sR2p? ~ 2s2p(*P)3d g’P P 0-1 908
8 2 [1270.408 0.01640 - 78.73127 25%2p® ~ 26%2p(*P)3d gP-1p° 1-1 908
8 50 11274.109 0.04340 - 78.52962 2s%2p® - 2s%2p(*P°)3d gP-F° 2-3 821,816
3 11274.624 10.19263 - 88.6466 2s%2p* - 28*2p(C*P°Y1d D -p° 2-1 908
56 20 11274756 10.19263 - 88.63902 2s%2p? - 2s%2p(P*)7d D-p 2-1 821,816
55 150 | 1274.984 10.19263 - 88.62500 2s%2p* - 28%p(*P°YId D - 243 821,816
54 2 11275.146 10.19263 - 88.61501 25%2p° - 2s2p(*P")8s D ipe 2.1 90§
54 12 ]1275.288 10.19263 - 88.6068 2s%2p* - 2s2p(*P")7d D-D° 908
54 20 11276.220 10.19263 - 88.54906 25%2p” - 26" 2p(*P")8s D - 908
50 - | 1276.287 10.19263 - 85,5449 2s%2p? - 25%2p(PPY7d R I 821,816
7 100 | 1276483 0.0 ~ 78.34028 28%2p? - 25 2p(*P")4s 2P - 'P° 821,816
7 200 11276750 0.01640 - 78.34028 2s%2p® - 2s2p(* P )s g'P - 1p° 821,816
54 s |1277.041 10.19263 ~ 88.49862 2s2p? - 282p(*P°)7d DD 508
7 300 11277.245 0.0~ 78.29349 2s%2p - 26*2p(*P*)3d 2P - D° 821,816
7 700 | 1277.282 0.01640 - 78.30763 2s%2p? - 28R2p(*P7)3d P - D 821,816
7 100 11277513 0.01640 - 78.29349 2s72p* - 25%2p(*P)3d 2P -D° 821,816
7 1000 | 1277.550 0.04340:~ 78.31825 2s%2p? - 28*2p(*P*)3d P - D’ 821,816
7 250 11277723 0.04340 - 78.30763 2s22p? - 282p(*P°)3d &P -D° 821,816
7 70 11271.954 0.04340 - 78.29349 25%2p* ~ 2s2p(*P")3d gP-’D° 821,816
] 100 | 1279.056 0.01640 -~ 78.19907 2§%2p* - 2s2p(*P°)3d 2P - F° 821,816
6 150 (1279229 0.04340 - 78.21551 2s%2p? - 2s22p(P)3d | &P -°F° 821,816
6 70 112794598 0.04340 - 78.19%07 2s%2p® - 2s2p(*P*)3d P - *F° 821,816
5 250 11279.89%0 0.01640 - 78.14809 28%2p* - 28" 2p(*P¥s g - P 821,816
5 200 11280.135 0.0-78.11674 2s%2p? - 25*2p(*P)s g’P - p° 821,816
5 700 | 1280.333 0.04340 — 78.14809 25%2p% - 2522p(P" s | gP-P* 821,816
3 75 11280404 0.01640 - 78.11674 28%2p? - 2572p(P"Ms g£P-’p 821,816
3 200 | 1280.597 0.01640 - 78.10498 2572p” ~ 282p(*P"Ms g'P - P 821,816
5 250 | 1280.847 0.04340 - 78.11674 2s%2p® - 2s2p(*P"Ms &P - 821,816
4 5 11287.609 0.01640 ~ 77.67982 2s%2p? - 28R2p(*P*)3d g'P-'D° 908
54 1 |1287.805 10.19263 - 87.84391 2s%2p? - 28°2p(*P")6d D - 908
54 200 | 1288.037 10.19263 - 87.83017 28%2p* - 2s822p(*P*)6d D P 821,816
$3 500 11288422 10.19263 - 87,80693 28%2p? - 25"20(*P")6d ‘D - 821,816
52 100 | 1288.710 10.19263 - 87.78963 1s%2p? - 257 20(°P)Ts s IO o 821,816
51 100 (1288917 10.19263 - 87.77717 2s72p? - 28 2p(*P°Y6d D-ip° 821,816
51 50 |1289.891 10.19263 - 87.71856 28%2p* - 25*2p(*P°YTs D.ipe 821,816
51 300 |1289.977 10.19263 - 87.71338 2s%2p? - 28%2p(*P°)6d D3P 821,816
50 100 }1291.304 10.19263 - 87.63375 2s%2p? - 28" 2p(*P*)6d 'D-'D° 821,816
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Multiplet [Rel. Int.| A (in A) Levels (in 10° cm™ ) Configurations Terms Notes| References
49 10 |{1310.187 10.19263 ~ 86.51947 25°2p® - 268 2p(*P*¥5d D - pe 908
49 200 11310637 10.19263 - 86.49141 28°2p* - 2572pCP)5d D-pe 821,816
48 1600 | 1311363 10.19263 - 86.44919 2s22p? - 26%2p(°P*)5d D-FE 821,816
47 200 |1311.924 10.19263 - 86.41655 2s%2p* - 25%2p(PP°)6s D~ 821,816
46 100 11312.247 10.19263 - 86.39780 28"2p* - 262p(*P*)5d - D 821,816
46 3. 11312.853 10.19263 ~ 86.36252 2872p* - 282 2p(*P*)5d D -0 908
45 100 1 1313.387 10.19263 - 86.33163 28%2p* - 28%2p(PP")6s D - P 821,816
45 300 | 1313464 10.19263 - 86.32716 25%2p* - 2sM2p(*P7Y5d D - pe 821,816
45 -3 (1313629 1019263 - 86.31764 25%2p* - 26" 2p(*P"Y5d B o P 508
44 T 200 11315918 10.19263 - 86.18520 28%2p® - 25%2p(*P")5d DD 821,816
4 50 13288332 0.0 -75.25397 2s%2p? - 2829° g'p - pe 8T 308,816,821
4 150 | 132%.0863 0.01640 - 75.25612 2822p? - 2s2p° P p° 8T 308,816,821
4 200 |1329.1001 0.01640 -~ 75.25527 2s%2p* - 252p° g'p-p° ST 308,816,821
4 110 1 1329.1230 0.01640 - 75.25397 2s°2p® - 282p° gp-p° ST 308,816,821
4 600 | 1329.5775 0.04340 - 75.25527 25%2p* - 2:2p° P - ST | 308,816,821
4 200 | 1329.6005 0.04340 - 75.25397 25%2p* - 282p° £'P - p° 8T | 308,816,821
43 1 11352745 10.19263 ~ 84.11609 2822 - 282p (PP )44 iy - ipe 908
43 500 |1354.288 10.19263 - 84.03215 2s%2p* - 2% 2p(tP")4d D.tpe 821,816
42 750 11355.844 10.19263 - 83.94743 28%2p% - 2s¥2p(*P)4d 'D-pe 821,816
41 300 | 1357.134 10.19263 - 83.87731 252p? - 26°2pCP")5s D~ ipe 821,816
40 100 | 1357.659 10.19263 - 83.84883 25%2p* - 25" 2p(*P )d DD 821,816
40 85 11358.188 10.19263 - 83.82013 2s%2p° - 28%2p(*P")4d DD 908
40 200 11359275 10.19263 - 83.76126 252p* - 25" 2p(*P)4d R o 821,816
39 50 11359.438 10.19263 - 83.75241 25%2p? ~ 2s22p*P")5s . 0pe 821,816
40 5 11359.531 10.19263 - 83.74739 25%2p% - 25"2p(*F)4d D P P 908
39 600 1 1364.164 10.19263 - 83.49762 25%2p - 26"2p(*P*)4d D-D° 821,816
65 100 | 1431.597 33.73520 ~ 103.5873 282p° - 2s2p*(*P)3s §° . 5p 821,816
65 75 1 1432.105 33.73520 - 103.5625 282p° - 282p*(*P)3s 38° - p 821,668
65 50 |1432.530 33.73520 - 103.5418 282p° - 282p%(*P)3s I 821,668
1 11450.07 21.64801 - 90.6102 2s%2p? - 2sM2p(*P°Y204 T o S08
3 11450.73 21.64801 - 80.5788 28*2p® ~ 28" 2p(*P°)19d s -1p° 0-1 719
2 |1451.448 21.64801 - 80.5447 2s%2p* - 267 2p(*P)i8d R §-1 908
10 | 1452.338 21.64801 - 50.5025 25%2p? - 2s2p(*P"Y17d - 1p° 0-~1 208
4 11453.357 21.64801 - 90.4542 2s%2p* - 2872p (PP 16d 15 - tpe 0-1 908
2 | 1454.599 211.64801 - 90.3955 2s%2p% - 262p(*P")15d 5 1p° 0~1 908
15 | 1456.14% 21.64801 - 90.3223 2s%2p® - 262pCP)14d s - 1p° 0-1 908
10 | 1457.468 21.64801 - 90.2602 26%2p? - 28%2p(*P°)14d 1§ D0 -1 908
7 |1458.078 21.64801 - 90.2315 26%2p? - 282p(*P ) 3d 1§ . 1p* -1 908
8 | 1458.114 21.64801 - 90.2297 2s%2p? - 25%2pCP°)14s s - tpe ~1 908
38 300 | 1459.0317 10.19263 - 78.73127 25%2p* - 282 2p(*P*)3d D -ipe 371,816,821
5 11459.41 21.64801 - 90.1688 2st2p? - 26" 2pPP)13d s . °p° 908
10 | 1460.455 21.64801 - 90.1198 2s%2p? - 2602p(*P*Y12d B o 908
4 | 1460.53 21.64801 - 90.1164 2s22p* - 282p(*P*)13s s .- 1p° 908
7 | 1461.854 21.64801 - 90.0543 28%2p? - 2s12p(*P")12d 1§D 719
37 600 | 1463.3360 10.19263 - 78.52962 26%2p? - 28%2p(*P")3d D P 371,816,821
40 | 1463.552 21.64801 - 89.9749 2s22p* - 26%2p(*P" )1 1d s - 1p° 908
20 |1465.023 21.64801 - 89.9063 28%2p% ~ 26%2p(*P ) 11d s D 508
36 350 |1467.402 10.19263 - 78,34028 2s%2p* - 2s2p(PP"Ms D - tpe 821,816
8 | 1467.668 21.64801 ~ 89.7833 25%2p* - 2s2p(*P10d g - P 908
35 30 |1467.877 10.19263 - 78.31825 2s%2p? - 2s2p(PP")3d DD 821,816
35 100 | 1468.410 10.19263 - 78.29349 2s¥2p? - 2sR2p(*P°)3d - pe 821,816
10 | 1469.119 21.64801 - 89.7160 28%2p? - 28%2p(*P°)10d s-pe %08
35 100 | 1470.094 10.19263 - 78.21551 2s%2pt - 25"2p(*P)3d B3 o 821,816
5 8 | 1470.447 10.19263 - 78.19907 25729 - 2sR2p(PP%Y3d D -E 908
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Muitiplet Rel. Int.| M. (in A) Levels (in 10° em™!) Configurations Terms J - J |Notes| References
34 60 | 1472.231 10.19263 - 78.11674 2s%2p® - 2s%2p(PP"¥s D - pe 2-1 821,816
64 40 11473.242 21.64801 - 89.52554 25%2p* - 2s%2p(*P*)0d g - 1pe 0-1 908
5 11473473 21.64801 - 89,5149 2572p? - 282 2p(*P*)10s 8- p° 0-1 908
15 1 1474.748 21.64801 - 89.4562 2s%2p* - 2s%2p(*P")9d s -3pD° 0-1 908
10 | 1480.998 21.64801 ~ 89.1700 28%2p? - 28%2p(*P°)8d g . %pe 01 908
4 65 |1481.118 21.64801 - 89.16474 272p? - 28%2p(*P")8d g - ip? 0-1 908
64 12 | 1481.451 21.64801 - 89.14935 2sR2p? - 2s2p(*P°)9s R o 0-1 908
34 450 | 1481.7635 10.19263 - 77.67982 25%2p* - 28" 2p(P")3d DD 2-2 371,816,821
20 | 1482.716 21.64801 - 89.0918 2s%2p® - 26%2p(*P*)8d 1§D 0-1 908
30 | 1492.575 11.64801 - 88.6466 2s%2p? - 25%2p(PP)1d g -%p° 0-1 908
64 60 | 1492.738 21.64801 - 88.63902 2s%2p? - 25%2p(*P)7d s p 0-1 821,816
64 10 |1493.273 21.64801 - 88.61501 2882p? - 2322pGP°)88 Is-ipe 0-1 821,816
25 |1494.532 21.64801 - 88.5586 28%2p? - 28%2p(P%)7d 1§-D° | 0-1 821,816
64 25 11510.668 21.64801 - 87.84391 2572p? - 2s2p(PP*)6d g - pe 0-~1 821,816
64 100 1510981 21.64801 - 87.83017 2s%2p? - 2s02p(*P")6d 5 - 1p° 0-1 821,816
64 25 11511907 21.64801 - 87.78963 2s%2p? - 28*2p(P")Ts I 0-1 821,816
S0 |1513.150 :21,64801 - 87.7353 2s%2p? - 26%2p(*P)6d s -p° 01 821,816
64 40 1 1541.510 21.64801 - 86.51947 25%2p* - 2s2p(*P)5d g . 9pe 0-~1 821,816
64 160 | 1542.1766 21.64801 - 86.49141 2s%2p? - 2s2p(*P)5d g.ip° 0-1 371,816,821
63 60 | 1543.960 21.64801 - 86.41655 2s02p? - 262p(PP°)6s s - 1p° 0-1 821,816
63 40 |1545.249 21.64801 - 86.36252 2s%2p? - 28%2p(*P*)5d 155D 0~1 821,816
3 250 11560.3095 0.0 - 64.08985 2s%2p? - 252p° 2P - p° 0-1 371,796,821
3 500 | 1560.6832 0.01640 - 64.09095 28%2p* - 2s2p° gr-D° 1-2 " 371,796,821
3 200 | 13607079 0.01640 - 64.08985 2s%2p? - 282p° g -D° 1-1 371,796,821
3 400 | 1561.3407 0.04340 - 64.09093 2s%2p? - 2s2p° g'P-D° 2-2 371,908,821
3 400 | 1561.3668 0.04340 - 64.08985 2s%2p? - 282p° &P -D° 21 821,908
3 1000 | 1561.4382 0.04340 - 64.08692 2s%2p? - 282p° gP - D 23 371,796,821
63 5 11600.821 21.64801 - 84.11609 2s22p” - 28°2pCP"YAd g .- P 01 908
63 2060 116029715 21.64801 - 8403215 2s%2p* - 25%2p(*P")4d g tpe 01 371,816,821
62 50 | 1606.960 21.64801 - 83.87731 2sM2p? - 2s%2p(*P°)3s g 1pe 0-1 821,816
62 70 . | 1608.438 21.64801 ~ 83.82013 25%2p* - 2s"2p(PYd s -D° -1 821,816
2 80 |1613.378 0.0 - 61.98182 25%2p? - 2802pP")3s g'P - 1P° -1 908
2 80 |1613.804 0.01640 - 61.98182 28%2p? - 2s2p(*P*)3s 2P - P 1-1 908
2 50 1614522 0.04340 - 61.98182 25%2p* - 2522p(*P*)3s gP-'P° | 2-1 908
2 350 | 1656.2665 0.01640 - 60.39314 25%2p? - 2592p(*P*)3s gP-P | 1-2 371,816,821
2 300 16569282 0.0 - 60.35263 2s%2p? - 25" 2p(*P)3s g'p-p° -1 371,816,821
2 1000 | 1657.0078 0.04340 - 6039314 2s22p? - 28%2p(*P*)3s g'pP - p° 2-2 371,816,821
2 300 | 1657.3797 0.01640 - 60.35263 2s%2p? - 25%2p(*P")3s gP - P 1-1 371,816,821
2 300 | 1657.9070 0.01640 - 60.33343 2s%2p? - 28%2p(PP*)3s &P - p° 1-0 371,816,821
2 350 |1658.1222 0.04340 - 60.35263 2872p% - 26*2p(*P*)3s g’p-p° 2-1 371,816,821
62 800 |1751.8277 21.64801 - 78.73127 28%2p* - 26%2p(*P")3d - 1p° g-1 371,816,821
61 120 | 1763.909 21.64801 - 78.34028 2522p? - 25%2p(P%)s g . ipe 0:-1 821,816
61 50 |1765.366 21.64801 - 78.29349 2s72p? - 2s%2p(*P*)3d s-D 0-1 821,816
33 1000 | 1930.9054 10.19263 - 61.98182 28%2p* ~ 2s%2p(*P*)3s D-ipe 2-1 371,816,821
32 50 11993.620 10.19263 - 60.35263 2s%2p* - 25" 2p(*P°)3s o pe -1 821,816
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CARBONII(C '), Z = 6
Ground State 18°28’2p(*P3,,) ( 5 electrons)
lonization Potential 196 664.7 cm'; 24.384 eV

Muttiplet|Rel. Int.| A {in A) Levels {(in 10° cm™") Configurations Terms J - J |Motes| References
10| 425326 ' , 168
100 | 437.102 : 168
6 438.224 0.0 - 227.88164 25%('SY2p - 252p(°P")5p gtPe P g 287
6 00 | 438897 0.06400 - 227.90814 25%('S)2p - 22pCP")Y5p 2P P 1.3 287,168
100 | 461120 0.06400 - 216.92720 25*('S)2p - 2s2pCF Mp £P° - D 3.1 287,168
6 10 | 466.352 0.0 - 214.43038 25%(S)y2p - 252pCP Mp g'p° - P 3-3 287,168
6 100 | 466407 0.0 ~214.40476 25%('S)2p - 252pCP Mp 2P -2p 1-4 287,168
& 200 | 466491 £,06400 ~ 214.43038 25°(*S)2p - 29260 P Yp 2P - P 3.4 287,168
6 10| 466.547 0.06400 - 214.40476 25%('S)2p - 252p(’P*Mp gpe - 1.4 287,168
10 | 516652 43.05400 - 236,60720 282p* - 22pCP)6d P pe i 168,287
100 | 517.07 4305400 ~ 236.44620 282p? - 282p(*P°Ybd pope | 1o 168,287
6 00 | 530274 0.0 - 188.58168 25%(18)2p - 282pCP)3p £P -D i3 287,168
6 400 | 530359 006400 - 188.61550 25%('8)2p - 2:2p(CPY3p P D 3-1 287,168
6 530.454 0.06400 - 188.58168 28%(8)2p - 282pC P Yip % i ») 1.3 287
9 5 | 831721 43.00370 - 231.07210 252p* - 22p(P*)5d PP i3 287,168
9 5 | 53742 43.02570 - 231.08700 282p7 - 282pCPY5d P p $.4 287,168
9 100 | §31.917 43.03400 ~ 231.05330 282p% - 262p(P*Y5d potpe 1.1 287,168
9 100 | §32.659 4302576 - 230.76300 u2p? - 282p(°P"Y5d b S M I 287,168
9 200 | 532705 | 43.05400 - 230.77530 282p* - 282p(P*)5d v M A 287,168
100 | 533.935 0.06400 - 187.353 25%('8)2p - 25%(8)7d 1g*P° D .7 168
6 200 | 543257 0.0 - 184.07502 208 2p - 25*('S)6d g - D 14 287,168
6 300 | 543.444 0.06400 - 184.07571 28°('8y2p - 22(8)6d &P - D - 287,168
9 547.140 43.00370 - 225.77220 ' 282p* - 252pCP°)5s P .. pe . 287
9 10 | 547.153 43.05400 - 225.81820 252p* - 252p(’P")5s PP -1 287,168
9 5 | 541277 43.02570 - 225.74840 28297 - 282p(°P")5s p - 4pe i 287,168
9 5 | 547.291 43.05400 - 225.77220 282p* - 282p(°P")Ss P pe 31 287,168
6 300 | 549.3195 0.0 - 182.04384 28%('Sy2p - 252pCP")ip gipe - p 141 8T | 308,168,287
6 400 | 5493785 0.0 - 182.02429 25%08)2p - 22p(*P°)3p gpe - -4 ST | 308,168,287
6 500 | 549.5110 0.06400 - 182.04384 25%('S)2p — 252pCP)3p gee - 2p -3 ST | 308,168,287
6 300 | 549.5700 0.06400 ~ 182.02429 25%('S)2p ~ 282p(°P°)3p 2P - P -4 ST | 308,168,287
6 10 | 551874 0.06400 - 181.26467 25%('8)2p - 25%('8)6s P ) -4 287,168
6 400 | 560.2394 0.0 - 178.49554 28%('S)2p ~ 25%('8)5d g - D -3 8T | 308,168,287
6 500 | 5604367 0.06400 - 178.49614 25%('8)2p - 25%('S)5d 2P - -3 8T | 308,306,287
6 40 | 560.4386 0,06400 - 178.49554 28%('S)2p -~ 26%('S)5d g - D -3 ST | 308287
G 150 | 562.338 43.00370 - 220.83258 2529 - 282p(CP¥d 3 L 287,168
9 150 | 562.367 4302570 - 220.84550 282p% - 282p(CP94d potpe | -4 287,168
9 150 | 562.473 43.02570 - 220.81212 252p° - 282p(CE4d R o -3 287,168
9 150 | 562.497 43.05400 - 220.83258 282p? - 282p(CP)4d Pp-ip -3 287,168
9 300 | 562.562 43.05400 - 220.81212 282p* -~ 282p(PP7)ad P tpe i.3 287,168
9 40 | 564.565 43.00370 - 220.13129 282p - 252p(CP)ad pope -3 287,168
9 40 | 564.582 43,00370 - 220.12594 287p? - 252p(PP")4Ad P -4 287,168
9 100 | 564.608 43,02570 - 220.13984 252p* - 2s2p(CP )id Pty |2l 287,168
9 50 | 564.635 43.02570 - 220.13129 282p? - 252p(°P")4d - 4D° -3 287,168
9 200 | 564.663 4305400 - 220.15092 282p® - 2a2p(*P)d P ~1 287,168
9 40 | 564.698 43.05400 - 220.13984 2s2p? - 2s2p(°P*)4d R S A 287,168
6 100 | 576.8748 0.0 - 173.34827 25%('S)2p - 28%(18)5s P 1.4 306,168,287
6 200 | 577.085% 0.06400 - 173.34827 25%('8)2p - 25°('8)5s giP -8 i.d 306,168,287
6 600 | 594,8000 0.0 - 168.12417 25%('8)2p ~ 25%(1S)4d P -D -1 ST | 308,197,287
6 700 | 5950219 0.06400 - 168.12488 25"(8)2p - 28%18)4d % o ») .31 ST | 308,197,287
6 70 | 595.0245 0.06400 - 168.12417 28%('S)2p - 26°('8)Ad gP° - D i-41 ST | 3<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>