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Wavelengths and their classifications have been compiled for the spectra of the
atom and all positive ions of aluminum (Z =13). The selections of data are based
on the compilations of energy levels by Martin and Zalubas [1979, I. Phys. Chem.
Ref. Data 8, 817 —864], with some updating from the more recent literature. Wave-
lengths (or wavenumbers) calculated from the differences of the energy levels are
given along with the observed values for all classified lines; these calculated wave-
lengths should in general be more accurate than the observed values wherever the
two values differ significantly. Calculated wavelengths are also given for a number
of lines that have not yet been observed, including some important forbidden tran-
sitions. The most complete data arc given in separate tables for the different spec-
tra. No limitation has been imposed on the wavelength range of the classified lines,
except for the omission of x-ray transitions in the neutral atom. Two finding lists are
aleo included, one for AlT through Al and the other for Al1v through Al X,
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1. Introduction

The Atomic Energy Levels Data Center of the
National Institute of Standards and Technology (NIST)
publishes critical compilations of atomic energy levels,
which have updated and extended the three volumes of
Atomic Energy Levels by Charlotte Moore [1971]. Martin,
Zalubas, and Hagan [1978] compiled energy-level data
for spectra of the rare-earth elements lanthanum to
lutetium (Z =57~71). New critical compilations of
energy-level data have also been published for Na I-Xi,
Mg 1—xu1, Al 1-x11, Si1-x1v [Martin and Zalubas, 1981,
1980, 1979, 1983, respectively], P1-Xv, and Si~xvi
[Martin, Zalubas, and Musgrove, 1985, 1990]. Compila-
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tions of the energy levels for all spectra of the iron-peric
elements potassium through nickel [Sugar and Corlis
1985] and for Mo1-xLu and Cul-XXIX {Sugar at
Musgrove, 1988, 1990] have also appeared.

These new compilations review the literature ai
provide a basis for assembling a complete list of classifit
spectral lines for each stage of ionization. Recently NIS
in collaboration with the Japan Atomic Energy Resear
Institute, has compiled wavelengths for high-ionizati
spectra of iron, nickel, copper, and molybdenum [ Shi:
et al., 1990, 1987a, 1991, 1987b]. Wavelength compi
tions for all stages of ionization have been published 1
scandium {Kaufman and Sugar, 1988] and magnesit
[Kaufman and Martin, 1991).

We have used the aluminum energy-levels compi
tions by Martin and Zalubas {19791, supplemented
some more recent publications, to compile the lists
classified lines given here. The energy levels were used
predict wavenumbers and wavelengths for comparis
with the directly measured values.



Wavelengths (or wavenumbers) calculated from the
fferences of the energy levels are given along with the
served values for all classified lines. Unless otherwise
ted, the calculated wavelengths should in general be more
curate than the observed values wherever the two values
fer significantly . The upper energy levels for some tran-
jons were rounded off to fewer significant figures than
:re given for the observed wavelengths, in order to rep-
sent the uncertainties of the data more realistically; any
fferences between such observed wavelengths and val-
ss calculated from the rounded-off energy levels are in
:neral insignificant. In a few cases, needed reevalua-
ans of particular energy levels on the basis of more re-
:nt measurements have not yet been carried out; and in
me cases we tabulate two or more experimentally re-
ived hyperfine-structure components belonging to a
ngle calculated transition. The greater accuracy or reso-
tion of the pertinent observed wavelengths is men-
oned in such cases. :

The most complete data are given in thirteen separate
bles, one for each spectrum (ionization stage). No lim-
ation has been imposed on the wavelength range of the
assified lines, except for the omission of x-ray transi-
ons in the neutral atom. In addition to electric-dipole
ansitions, we have tabulated “forbidden’ lines from
iagnetic-dipole or electric-quadrupole transitions.

Some observed lines are classified as unresolved blends
f two or more transitions. We list the calculated wave-
ngth for each of the main components of such a blend
, in some cases, the calculated wavelength of the prob-
ble strongest component.

Calculated wavelengths are given for a substantial
umber of lines that have not yet been observed, includ-
1ig both allowed and important forbidden transitions.
'he calculated wavelengths for (helium-like) Al xir and
wydrogen-like) Al xur were derived from theoretically
alculated levels, since their estimated accuracy is greater
1an the accuracy of levels based on the available mea-
irements. We have significantly extended the wave-

:ngth tables for both of these spectra by including

alculated wavelengths for a relatively large number of as
¢t unobserved lines.

At the beginning of the table for each spectrum,
e give the isoelectronic sequence, the ground
tate, and the ionization energy (the divisor
065.5410 * 0.0024 cm™'/eV has been used to convert
ravenumber values to eV units [Cohen and Taylor,
987]). A list of references is also given with each table.
Jur. comments on the data and references are supplementary
2 the information given by Martin and Zalubas [1979] ; this
oference is hereafter abbreviated as “MZ79” and is omitted
‘om the reference lists for the individual tables.

The format of the tables is similar to that adopted by
lelly [1987]. The comments below follow the sequence of
he columns in the tables.

Ault. No.

The multiplet numbers are those assigned by
Moore [1950, 1959].
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Relative Intensity

The numbers are usually visual estimates related
in some way to plate blackening. Some authors
limit these estimated to a small range (e.g., 1 to
10) while others reach into the 100,000’s. Such
numbers are useful within a small wavelength
range and are meaningful only for comparing
lines of a particular spectrum as taken from a
particular reference. More meaningful relative
intensities obtained with photoelectric or solid-
state detectors are given by some authors, espe-
cially for observations in the infrared region. We
have in some cases adjusted the intensities
in particular regions to reduce apparent dis-
crepancies between different observers, etc.
Kelly [1987] adjusted the various intensity scales
of the original observers to a normalized scale
having a maximum intensity of 1000. For some
spectra, we give Kelly’s adjusted intensities for
some or all of the lines below 2000 A. We use the
following symbols to further characterize the
lines:

M1, M2, E2,...
quadrupole, electric-quadrupole, ..
sition

bl  blended with another line that may affect
the wavelength and intensity

m  masked by another line (no wavelength
measurement)

d diffuse, wide, hazy, etc.

g transition involving a level of the ground
term

a  observed in absorption

magnetic-dipole, magnetic-
. tran-

Wavelength

Vacuum wavelengths are given for the region be-
low 2000 A and wavelengths in standard air for
the region 2000—10 000 A. The data are tabu-
lated in order of increasing wavelengths. Both
the observed and calculated wavelengths are
given for the classified lines, the calculated val-
ues being obtained from the energy-levels differ-
ences. A question mark following a calculated
wavelength indicates that the energy-levels clas-
sification of the line is questionable. We con-
verted vacuum wavelengths or wavenumbers to
wavelengths in air using the three-term formula
of Peck and Reeder [1972] for the index of re-
fraction of air.

Wavenumber
Vacuum wavenumbers are given instead of wave-
lengths for lines having wavelengths greater than
10 000 A (1000 nm). The lines are listed in order
of decreasing wavenumber, and both the ob-
served and calculated values are given for classi-
fied lines. ‘
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Levels
The numerical values of the two levels for the

transition. The values of levels obtained from
theoretical calculations are enclosed in brackets.
A question mark following the upper level indi-
cates that the classification is tentative.

Configurations, Terms, and J Values
These data for the two levels are given in succes-
sive columns. The configuration and term nota-
tions are described fully by Martin et al. [1978].
Levels having incomplete theoretical designa-
_tions are indicated by blank spaces in one or
more of the columns. A blank J value may also
indicate that the corresponding level value repre-
sents two or more unresolved levels. A fully in-
terpreted level lacking an  appropriate
configuration and/or term designation because of
a strongly mixed eigenvector composition is indi-
-cated by the symbol “ (y| ” in the corresponding
column(s).

Ref.
The letter-numerical symbols indicate references
listed at the beginning of the table. The refer-
ences in this column are for the observed wave-
length values only. If two or more references are
listed for a single observed wavelength, the value
is usually a weighted average.

The tables for the individual spectra are followed by
two finding lists. Section 3 contains the lines of Al1l
through Al and Section 4 contains the lines of Al1v
through Alxmi. This separation is intended to follow
roughly the division of user interests. The two finding lists
include only wavelengths, intensities, and spectrum sym-
bol. The wavelengths in the finding lists are observed val-
ues unless otherwise indicated: wavelengths calculated
from experimental energy levels are followed by the letter

“c”, and calculated wavelengths involving theoretical o;
series-formula levels are given in brackets.

1.1. References for the Introduction

Cohen, E. R, and Taylor, B. N. [1987], Rev. Mod. Phys. 59, 1121 — 1148

Kaufman, V., and Martin, W. C. [1991], J. Phys. Chem. Ref. Data 20
83-152.

Kaufman, V., and Sugar, J. [1988], J. Phys. Chem Ref. Data 17
1679 —-1789.

Kelly, R. L. {1987}, J. Phys. Chem. Ref. Data 16, Suppl. No. 1.

Martin, W. C., and Zalubas, R. [1979], J. Phys. Chem. Ref. Data 8
817-864.

Martin, W. C,, and Zalubas, R. [1980}, J. Phys. Chem. Ref. Data 9
1-58.

Martin, W. C., and Zalubas, R. [1981], J. Phys. Chem. Ref. Data 10
153~195.

Martin, W. C,, and Zalubas, K. [1983], J. Phys. Chem. Ref. Data 12
323-380.

Martin, W. C., Zalubas, R., and Hagan, L. [1978], Atomic Energ
Levels — The Rare-Earth Elements, Natl. Stand. Ref. Data Ser., Natl
Bur. Stand. (U.S.) 60, 422 pp.

Martin, W. C., Zalubas, R., and Musgrove, A. [1985], J. Phys. Chem
Ref. Data 14, 751 - 802.

Martin, W. C.,, Zalubas, R., and Musgrove, A. [1990], J. Phys. Chem
Ref. Data 19, 821 —880.

Moore, C. E. [1950], U.S. Natl. Bur. Stand., Circ. 488. Sec. 1.

Moore, C. E. [1959], U.S. Natl. Bur. Stand., Tech. Note 36.

Moore, C. E. [1971], Atomic Energy Levels, Natl. Stand. Ref. Data Ser.
Natl. Bur. Stand. (U.S.) 35, Vol. I, 359 pp.; Vol. 11, 259 pp.; Vol. III
282 pp. (Reprint of NBS Circ. 467 published in 1949 (Vol. 1), 1952
(Vol. II), and 1958 (Vol. III).)

Peck, E. R., and Reeder, K. [1972), J. Opt. Soc. Am. 62, 958.

Shirai, T., Funatake, Y., Mori, K., Sugar, J., Wiese, W. L., and Nakai
Y. [1990], J. Phys. Chem. Ref. Data 19, 127—275.

Shirai, T., Mori, K., Sugar, J., Wiese, W. L., and Nakai, Y., and Ozawa,
K. [1987a], At. Data Nucl. Data Tables 37, 235 —332.

Shirai, T., Nakagaki, T., Nakai, Y., Sugar, J., Ishii, K., and Mori, K
[1991], J. Phys. Chem. Ref. Data 20, 1-81.

Shirai, T., Nakai, Y., Ozawa, K., Ishii, K., Sugar, J., and Mori, K
[1987b], J. Phys. Chem. Ref, Data 16, 327—-377.

Sugar, J., and Corliss, C. [1985], J. Phys. Chem. Ref. Data 14, Suppl. No.
2.

Sugar, J., and Musgrove, A. [1990], J. Phys. Chem. Ref. Data 19, 527—
616.

J. Phys. Chem. Ref. Data. Vol. 20. No. 5. 1991
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2. Tables of Wavelengths and Energy Level Classifications

Ground state 15252p“3s%3p P

All

Ionization energy 48 278.480+0.025 cm™ (5.985 771 +0.000 003 eV)

As noted in MZ79, components of the 3s3p2 *D term
contribute to the eigenvectors of the 3s%id 2D series
members so that most of the 353p? D composition is dis-
tributed amongst the first few members of the series. This
absorption of the 3s3p? 2D term by the 3s’nd series leads
to a mislabeling of the higher 3s’nd members if the lower
2D terms are assigned 3s’nd names in the unbroken
sequence n=34,5,... We have here avoided this
mislabeling by designating the former 3s%4d ?D term as

“y 2D” and reducing by unity the n values of all the pre-

vious 3s%nd 2D terms having n =5. This change must be
taken into account in comparing the classifications of transi-
tions involving the 3s*nd D levels given here with those in
the previous literature and also with the levels tabulated in
MZ79.

Ericksson and Isberg [E1] gave their measurements of
the 3s23p —3s%4s and 3s?3p —3s?3d resonance wave-
lengths to four decimal places, although the observed
lines are complicated by hyperfine spreads of ~0.03 to
~0.05 cm™* for the levels involved. We have listed four-
place calculated wavelengths for the lower 3p —nd and
3p —ns series members (21693962 A), in part to indi-
cate their higher accuracy relative to other lines in this
region. Paschen’s [P4] measurements of weakly recorded
lines have apparent.errors up to +0.06 A

The observations of the higher 3p —ns and 3p —nd
series members are described in MZ79. We have recalcu-
lated the 10s through 165 levels using a new series for-
mula (see below). The energy levels for some of the
higher nd 2D terms in MZ79 were derived cntirely from
Yamashita’s measurements [Y1] because of an apparent
systematic error in the results of [P3]; we nevertheless
give averaged values for the “observed” wavelengths in
the region where the two sets of observations overlap.

The infrared observations by Biémont and Brault [B1]
cover the range 8884-1866 cm™, the apparent
wavenumber uncertainty being a few units in the third
decimal place for most of the lines. Biémont and Brault
located the 3s%5g, 6g,7g, and 7h doublet terms, and
Chang [1990] used the new infrared data of [B1] to
reevaluate the levels in the range from 3s%3d through
3s27h. The corresponding level values adopted here are
mostly from Chang’s results, the main exceptions being
that we have included measurements from [E1] in evalu-
ating the 35?34 and 3s%6f levels. We have omitted the hy-
perfine structures included in Chang’s evaluations of the
3sns, np, and nd levels; for some transitions we thus list
the experimental wavenumbers for two or more resolved
hyperfine components [B1] along with a single calculated
wavenumber.

© T ws, Chem. Ref Nota Vel AA Ao = anas

We have also reevaluated the 3s3p (°P°)nd *D°:
levels using the new 3s’nd ?D level values. The re
3s3p CP°)3d *D° levels have Ritz-principle consis
justifying three decimal-place values. We also give
place values for the 3s3p2 P levels, based on the ir
transitions 3s3p? *P—3s3p(°P°)3d 2D° [E1]. Th
four-place Ritz-principle calculated wavelengths
for the 3s?3p 2P°—3s3p? ?P lines (1763 —1769 i
probably accurate within %0.001 A.

The 3s%ng and 7h terms are connected to the 3s’
ground term through accurate measurements of v
infrared transitions [B1, B4; see Chang, 1990] a1
3s23p —3s%s resonance doublet [E1]. We obtaing
ionization energy given above by fitting the 3s%5g, -
and 7h terms to a core-polarization formula wit
dipole polarizability, the quadrupole polarizability
the ionization energy as variable parameters. This
for the ionization energy agrees exactly with the
Chang obtained by an essentially similar procedure
estimated uncertainty is mainly due to the overall u
tainty of the connection of the 3s’ng and 7h levels
the ground term.

We give the calculated wavenumber of the 62 —7
(810.706 cm™"), and also the energies for both of -
levels, as obtained from the polarization formula; ne
level is connected experimentally to the other knowr
els.

We have fitted the 3s’ns (n=4-9) and :
(n=3-7) levels to new Ritz-type series formulae
thosc used in [E1], but with the limit fixed at the n
adopted value. Although this adopted limit is 0.11 ¢
higher than the value derived in E1 from a fit of th
series (n =4 —6). we find no unacceptable deviatior
any of the ns or np levels from our formulae.

Zherikhin et al. [Z1] used a laser step-excita
method to observe 3d —nf transitions for n =11 tc
(6234—6697A). We combined their experime
wavenumbers for the 3d 2Dp—nf *F3» and
D, —nf *F° transitions with the adopted 3d 2D level
ues to obtain an average position for each nf2F° term,
then fitted a three-constant Ritz formula to the entir
series (n=4-8, 11-55) with appropriate rela
weights for the different members and allowed the li
to vary. This procedure yielded a limit of 48 278.45 cn
in reasonable agreement with the value adopted abo
The limit we obtain from the nf series is 0.03 cm ™! ab«
the value derived by Zherikhin et al. [Z1], partly becat
our nf *F° levels are systematically higher than the val
of [Z1] (due to higher 3d ?D levels) and partly because
include the lower series members with high relat
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weights. The 9f and 10f *F° levels adopted here were cal-
culated with the new series formula.

The two-place observed wavelengths given for the
3d —nf lines (n =11—55) were obtained from the corre-
sponding experimental wavenumbers [Z1]. The three-
place wavelengths calculated from the levels should on
the average be somewhat more accurate. The estimated
wavenumber error of +0.05cm™ {Z1] corresponds to
+0.02 A; somewhat larger discrepancies for some of the
3d —nf measurements are indicated by the nf series be-
havior.

Cantu et al. [C1] have observed the absorption spec-
trum in the region near 150 A and classified 8 of 33 mea-
sured lines as arising from L-shell excitation. We give
their classifications for four lines; the corresponding up-
per levels were evaluated by assuming each line to be an
unresolved doublet comprising the transitions from both
Pip,ae ground-term levels. We have omitted multiple
classifications for four other lines because the upper lev-
els involved are not experimentally resolved.

B1

C1

El

E3
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Al
Mult| Rel Vac. Wavelength (A) Levels (em™1) Configurations Terms J Ref.
No. Int. Observed Calculated Lower Upper Values
3a 145.88 ct
3a. 146.26 c1
2a 150.40 Cl1
3a 150.94 Cl
5a 151.84 Cl
3a 152.32 Cl1
6a 152.72 Cl
3a 152.85 Cl
2a 153.06 Cl
2a 153.25 153.23 0.000 - 652600 2p°®3s%3p - 2p°3s23p(*S)ds 23 | -y | ocl
153.26 112.061 - 652 600 2p%3s%3p~ 2p535%3p('S)ds peo2g | Y Yy,
2a 153.62 C1
4a 153.88 Cl
la . 154.26 C1
la 154.45 Cl
ba 154.84 Cl1
2a 154.99 Cl
2a 155.10 Cl1
20a 155.45 Cl
10a 155.83 Cl1
%a 156.05 Cl
Ta 1566.25 Cl
20 156.65 156.64 0.000 - 638 400 2p®3s23p~ 2p53s23p (PD)4s 4D | -] C
156.67 112.061 - 638 400 2p°%3s%3p - 2p°3s23p(°D)4s D | Yo Yy
2a . 156.72 156.72 112.061 - 638 080 2p®3s23p— 2p°3s23p(°D)4s -1 | ¥-% | Cl
2a 156.87 Cl1
la 157.03 Cl
3a 157.13 C1
%a 157.27 157.25 0.000 — 635 Y20 2p°3s%3p~ Zp”3s3p(°S)4s -2 ) Y=t | C1
157.28 112.061 - 635920 2p%3s%3p - 2p53s23p(3S)ds P28 | Y-y
2a 157.44 Cl



Al1 — Continued

Mult.{ Rel Vac. Wavelength A Levels (em™) Configurations Terms J Ref.
No. Int. Observed Calculated Lower Upper Values
la 157.64 cl
2a 157.86 C1
2a 157.98 Cl
2a 158.08 C1
6a 159.25 cl
36g,a | 1181907  1181.907 112.061 84 721.1 3s2(!S)3p - 3s3p(PP)11p? o257 | Y- 12| RI
26g,a | 1182.01 1182.01 112.061 84 714 3s%('S)3p~ 3s3p(°PIH11p? -2 h-%21 R1
57g,0 | 1182.379  1182.378 0.000 84 575.3 3s%(*S)3p ~ 3s3p(*PI)11p? 2po -%2] Rl
8lga | 1185.660 - 1185.660 112.061 84 453.3 35%('S)3p - 3s3p(°P°)10p? o287 | Y121 RI1
57g,a 1185.79 1185.79 112.061 84 444 3s2(!'S)3p ~ 3s3p(°P*)10p? - 2D? | -7 RI
60g,e | 1186.346  1186.347 0.000 84 292.4 3s%(!S)3p - 3s3p(3P°)10p? 2po_ Yo=32| RI
94g,c | 1190939 1190939 112.061 84 079.4 352('S)3p - 3s3p(°P)9p? pr-28? | %h-3%?| R1
75g,a 1191.34 1191.34 112.061 84 051 3s%(*S)3p — 3s3p(3P*)9p? -2 | ¥-%2] R1
130g,e | 1192.211  1192.212 0.000 83 877.7 3s%('S)3p— 3s3p(*P)dp? -2 | Y- 2| RI
140g,a | 1192320  1192.321 0.000 83 870.0 3s%('8)3p— 3s3p(3P°)9p? 2po_ Y2— 32| R1
86g,a 1193.807  1193.807 112.061 83 877.7 352(*8)3p~ 3s3p('P*)4p? 2P~ 2p? | ¥~-3%?| RI1
6200 | 1194955 1194955 112.061 - 837972 3s%('S)3p ~ 3s3p(‘P°)4p? poo2p2 | -2 | R1
36g,a | 1197.73  1197.73 0.000 83 491 3s%(!1S)3p— 3s3p('P)dp? -2 Y%p-% | RI
65g,a | 1198.482  1198.48 0.000 83 439 352(1S)3p — 3s3p(°P°)8p? 2po-2p? | Y- %2 1 RI
125g,a | 1198.686  1198.687 112061 83 536.7 3s2(1S)3p — 3s3p(°P*)8p? p-28? 1 -2 | RI
86g,a 1199.34 1199.34 112.061 83 491 3s2(*S)3p - 8s3p('P)4p? p°- 22§ %-5%, | RI
120g,0 1199.959  1199.96 112.061 83 448 3s2('8)3p~ 3s3p(°P*)8p? PP~ 2D? ] 3-5?| RI
91ga | 1200095  1200.09 112.061 83 439 3s2(!'S)3p - 3s3p(°P*)8p? -2 -2 | RI
96g,c | 1200459  1200.454 0.000 833018 3s2('S)3p - 3s3p(°P*)8p? 2pe— Yo-32| R1
150g,c | 1200.853  1200.849 0.000 83 274.4 3s%(*S)3p - 3s3p(*P°)8p? 2pe. Yo=3p2] R1
34g,0 | 1202.066  1202.071 112.061 83 301.8 3s2('8)3p— 3s3p(3P*)8p? 2pe.. Y= 32| RI
160g,a 1202463  1202.467 112.061 83 274.4 3s%(18)3p - 3s3p(°P*)8p? 2po— %-3p2] Rl
56g,a 1209.165  1209.164 0.000 82 701.8 3s%('S)3p— 3s3p(*P)Tp P25 | Y- | RI
110g,2 | 1210.803  1210.804 112.061 82701.8 35%('8)3p~ 3s3p(*P)7p -2 | -1 | RI
105g,a | 1212.33 1212.33 112.061 82 598 3s%(!S)3p ~ 3s3p(°P)7p - [ ¥%-%% | RI
165g,a 1213425 1213.429 0.000 82 411.1 3s2(*S)3p - 3s3p(*P)Tp 2po— Yo% | Rl
78g,a | 1213954 1213955 0.000 82 375.4 3s%('S)3p — 3s3p(°P)Tp 2p— o= 'h? | Rl
265g,0 | 1214553 1214585 0.000 82 334.7 35%('S)3p - 3s3p(3P°)Tp 2pe~ =321 Rl
96g,a 1215.084  1215.081 112.061 82411.1 3s2('S)3p - 3s3p(3P°)7p 2po—- %:-3%2| RI
260g,a 1216.212  1216:210 112.061 82 334.7 3s%(*S)3p - 3s3p(P)Tp Zpo.. %-%2] RI
160g,a 1229.783  1229.785 0.000 81 315.0 3s2(18)3p - 3s3p(*P)6p -2 | Yp-% | RI
465g,0 | 1231484 1231483 112.061 81 315.0 3s%('S)3p - 3s3p(3P°)6p oS | K- | R
1000g,a 1234.85 1234.84 112.061 81 094 35%('S)3p - 3s3p(°P°)6p °-%D | 3%-5 | Rl
50g,a | 1235587  1235.585 0.000 80 933.3 3s2('S)3p— 3s3p (*P)6p 2P - %2 ] Rl
100g,c | 1237.298  1237.299 112.061 80 933.3 3s%('S)3p— 3s3p(3P*)6p 2pe— Y321 RI
590g,a 1237.442 1237443 0.000 80 811.8 3s%("S)3p - 3s3p(3P*)6p 2po— =32 | RI
230g,a 1237.986  1237.985 0.000 80 776.4 35%('S)3p - 3s3p(*P*)6p - Y- 12| R1
550g,a 1238.628  1238.629 0.000 80 734.4 3s2(!1S)3p — 3s3p(°F*)6p 2pe— Y- 32 1 RI
260g, 1_2:‘38.81_9 1??8.899 5).090 80 722.7 3s%('S)3p - 3s3p(°P)6p 2pe— -2 | Rl
775g,a 1239.162  1239.161 112.061 80 811.8 3s*(’S)3p — 3s3p(*P)6p P %2~k ] Rl
1035g,a 1240.352  1240.351 112.061 80 734.4 3s%(!8)3p— 3s3p(3P°)6p P~ ¥%—-3?| R1
425g,0 | 1240531 1240531 112.061 80 722.7 35%('S)3p~ 3s3p(’P°)6p P -2 | RI
285g,a | 1269.956  1269.956 0.000 18 1429 3s%(*S)3p — 3s3p(°P°)5p P28 | Yo=Yy | RI
620g,a | 1270765  1271.766 112.061 78 7429 35%(*S)3p— 3s3p(3P7)5p -2 | Y=Yy | RI
1780g,a 1279.45 1279.44 112.061 78 271 35%(*S)3p ~ 3s3p(°P)5p -2 | -5, | RI
75g9,a 1284.454  1284.464 0.000 77 853.5 3s2(’S)3p — 3s3p(°P)op 2p° - a=2hH21 RI
155g,a 1286.325  1286.315 112.061 77 8535 35%('S)3p ~ 3s3p(*P*)5p pe— ¥%-32] Rl
1100g,c | 1286.789  1286.791 0.000 777127 3s%('S)3p - 3s3p(*P)5p -2 | Y3y | RI
395g,a 1287.532 1287533 0.000 77 667.9 3s%('S)3p— 3s3p(3P)5p 2p° Y- 2] RI
730g,a 1287.946  1287.948 0.000 77 642.9 3s*(*S)3p ~ 3s3p(°P)op e Y2—-2h7] R1
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WAVELENGTHS AND ENERGY LEVELS OF ALUMINUM

Al1 — Continued

Mult.] Rel. Vac. Wavelength (&) Levels (c™) Configurations Terms J | Ref.
No. Int. Observed Calculated Lower Upper Values
570g,a 1288210  1288.212 0.000 77 627.0 352(*S)3p - 3s3p(°P)bp 2pe_ Yo- 2] RI
2090g,a 1288.650  1288.649 112.061 77 T12.7 3s2('8)3p— 3s3p(*P)5p pe_2p | -3 | RI
335g,a 1289.393  1289.394 112.061 77 667.9 3s2(18)3p— 3s3p(*P°)5p 2o Yo 17 | RL
1890g,a 1289.812  1289.809 112.061 77 642.9 352("8)3p— 3s3p(*P9)5p 2pe_ %321 R1
475g,a 1290.076  1290.074 112.061 77 627.0 3s2(!8)3p - 3s3p(P)5p 2pe 3~ Y2] RI
7059,0 1368.908  1368.907 0.000 73 051.0 3s2(*S)3p - 3s3p(CP)Mp -8 | Y=~ | RI
1130g,a 1371.010 1371010 112.061 73 051.0 3s2('8)3p - 3s3p(*P)dp -2 | %~ | R1
2350g,0 1397.80 1397.80 112.061 71 653 3s2(*8)3p— 3s3p(°P)Mp p°—2p | 3,-5%, | Rl
4370g,0 1413.156  1413.158 0.000 70 763.5 3s2('8)3p - 3s3p(*P)p -2 | Y- | R1
1150g,0 1414240  1414.239 0.000 70 709.4 3s2(18)3p - 3s3p(3P)4dp -2 | Yy~ | RI
1870g,a 1415.401  1415.399 112.061 — ° 70 763.5 3s2(18)3p— 3s3p(CP°)dp 2p°-2p | %-3% | RI
1000g,0 1416.481  1416.484 112.061 70 709.4 3s2(1S)3p - 3s3p(*P)Mp -2 | Y-l | RI
630g,a 1417.222  1417.224 0.000 70 560.5 3s%(1S)3p~ 3s3p(*PMp P 2-34?| RI1
1040g,a 1419.479  1419.478 112.061 70 560.5 352(*S)3p - 3s3p(°P)dp 2pe =357 RI
800g,a 1425.037  1425.036 112.061 70 285.7 352('8)3p — 3s3p(*P)dp Zpe 3,-3%21 Rl
380g,a 1431.018  1431.018 0.000 69 880.3 3s2(18)3p - 3s3p(*P)dp 2pe— Y332 RI
315g,a 1431.865  1431.859 0.000 69 839.3 3s2('S)3p— 3s3p(*P)p 2po_ Yy=1Y, | RIL
500g,a 1434.155  1434.160 112.061 69 839.3 3s2('8)3p— 3s3p(CP)dp 2pe Y- | R1
100g 1762.899  1762.8918 0.000 56 724.980 3s2(!S)3p ~ 3s3p? o2 | -3 | E1
200g 1765636  1765.6323 0.000. 56 636.933 352('S)3p ~ 3s3p? o | Yy~ | ElL
200g 1766.385  1766.3813 112.061 56 724.980 352('8)3p — 3s3p? o2 | Y3 | E1
200g 1769.140  1769.1327 112.061 56 636.933 3s2(18)3p — 3s3p? pe_2p | Y- | ElL
1000g,a 1932.268  1932.266 0.000 51 752.7 352(1S)3p— 3s3p? -2 | Y= | RL
1200g,a 1936.457  1936.459 112.061 51 752.7 352("S)3p ~ 3s3p? o2 | Y- | R
Air Wavelength (3)
ga | 2079.62 2079.64 0.000 48 070 3s%(’S)3p - 3s%('S)23d peozp | Yy ¥, | P3
2079.64 112.061 48 182 3s%('S)3p - 3s%('S)34d po_2p | Yy B
g.a 2079.87 2079.86 112.061 48 177 3s2(*S)3p - 3s52(1S)33d pen?p | Y—5, | P3
ga | 208015 2080.16 112.061 48170 3s2('8)3p - 3s%(*S)32d pe_2p § Y-, | P3
ga | 2080.46 2080.46 0.000 48 051 3s2('8)3p -~ 3s%(S)22d o2 | Y% | P3
2080.46 112.061 48 163 352('8)3p - 3s52(1S)31d o2 | 3y 5
ga | 2080.79 2080.81 112.061 48 155 3s2(*S)3p - 3s2(!$)30d po_2p | Y5, | P3
ga | 208115 2081.16 112.061 48 147 3s%(1S)3p ~ 35%("5)29d pe_2p | Y-% | P3
ga | 2081.40 2081.32 0.000 48 031.1 352('S)3p - 3s2(!S)21d peo2p | Yo-3, | P3
ga | 208157 2081.59 112.061 48 137 3s2('S)3p — 352(*5)28d Zpe_2p | ¥,-5, 1 P3
ga | 208201 2082.02 112.061 48 127 3s2('S)3p - 3s2(!S)27d 2po2p | %5, | P3
ga | 208250 2082.47 0.000 48 004.7 3s2("S)3p — 352(*5)20d peo2p | Y- 3 | P3YL
ga | 208253 2082.54 112.061 48 115 3s2('S)3p — 3s2(15)26d poo?p | -5, | P3
ga | 208310 2083.11 112.061 48 102 3s2('S)3p - 3s2('S)25d po2p | ¥,-5, | P3
ga | 2083.75 2083.75 0.000 47 975.1 3s2('S)3p - 3s2(!1S)19d o2 | Y% | P3YL
2083.76 112.061 48 087 352(18)3p - 3s2(15)24d pe_2p | Y-
g.a 2084.48 2084.50 112.061 48 070 3s%('S)3p—~ 3s%(*S)23d 2P 2p | -5, | P8
ga | 208524 2085.25 0.000 47 940.7 3s2(*S)3p - 3s2(*S)18d 2pe_2p | V-3, | P3YL
ga | 208532 2085.32 112.061 48 051 3s2('S)3p - 3s2(!5)22d 2p-2p | ¥,-5, | P3
iga | 2086.23 2086.19 112.061 48 031.1 3s2('S)3p ~ 3s3(*S)121d o2 | -5 | P3YI
ga | 2087.06 2087.01 0.000 47 900.1 3s2("S)3p - 352(*S)19d -2 | Yo% | PIYL
ga | 2087.36 2087.34 112.061 48 004.7 352(°S)3p — 3s52(!5)20d zpo2p | -5, | P3YI
a.a 2088.66 2088.63 112.061 47 975.1 3s2(*S)3p - 3s%(*8)19d 2pe_2p | H,-5, | P3YI
ga | 2089.15 2089.16 0.000 47 850.9 352(18)3p — 3s2('S)16d 2pp-2D | -3 | PAYL
ga 2090.16 2090.13 112.061 47 940.7 3s2('$)3p ~ 3s2(18)18d 2pe_2p | 3,5, | P3YL
ga | 209170 2091.69 0.000 47 793.0 352('S)3p - 3s2(S)15d pe-2p | Y- | P3YI
g.a 2091.92 2091.91 112,061 47 900.1 8s%('S)3p - 3s%('S)17d 2po-2p | -5, | P3YI




Al1 — Continued

Mult.f Rel Air Wavelength (A) Levels (cm™) Configurations Terms J Ref.
No. Int. Observed Calculated Lower Upper Values
1 2093.3 2093.35 32 436.796 80 191.9 3s2(1S)3d - 3s3p(°P*)5d D~-2D° | %~ | P4
g.a 2094.08 2094.06 112.061 47 850.9 3s2('S)3p - 3s2(!S)16d 2p-2D | ¥-5, | P3YI
g.a 2094.84 2094.84 0.000 47 721.3 352(!S)3p ~ 3s2(!S)14d oo | Yo ¥, | P3YI
ga 2096.62 2096.61 112.061 47 793.0 352('S)3p - 3s2(!S)15d PP~ 2D | -5, | PIYI
ga 2098.75 2098.74 0.000 47 632.6 3s2('S)3p - 3s%('9)13d -2 | Yoy | P3YI
g,a 2099.10 2099.06 112.061 [47 737.41] 3s%('S)3p - 3s%('S)16s -2 3/24 Y, | P3
g,a 2099.79 2099.77 112.061 47 721.3 35%(’S)3p~ 3s%(!S)14d -2 | -5, | P3YI
ga 2102.58 210255 0.000 [47 546.12] 3s2('S)3p~ 3s2('S)14s -2 | Y- | P3
ga 2102.85 2102.80 112.061 [47 652.58] 3s2(1S)3p ~ 3s2(18)15s -2 | Y= | P3
ga 2103.66 2103.66 0.000 47 521.1 3s2('S)3p ~ 3s2('S)12d -2 | Y% | P3
ga 2103.71 2103.69 112.061 47 632.6 3s2('S)3p - 3s2(1S)13d P°-2D | ¥p-5, | P3
g.a 2107.55 2107.52 112.061 [47 546.12] 3s2(1S)3p— 3s2('S)I4s -2 | - | P3
g,a 2108.62 2108.59 0.000 [47 409.97] 352(*8)3p - 3s2(*S)13s -2 | Yo' | P8YI
2108.63 112.061 47 521.1 352(18)3p - 3s2(*S)12d -2 | Yy Y
g,a 2109.99 2109.99 0.000 47 378.7 3s°(’S)3p - 3s°(*S)lid D | YOy | P3YI
g,a 2113.61 2113.59 112.061 [47 409.97] 352('8)3p - 3s52("9)13s -5 | Y-y | PIYL
g,a 2114.968  2114.968 112.061 47 379.14 3s2(18)3p - 3s2('S)1ld -2 | ¥~ | E3
g,a 2116.56 2116.54 0.000 [47 232.00] 3s2("S)3p - 3s%('S)lss 28 | Ya=f2 P3,Y1
ga | 2118312  2118.316 0.000 47 192.38 352(1S)3p - 3s2(1S)10d -2 | Yp-¥, | E3
ga 2121.59 2121.57 112.061 [47 232.00] 3s%('S)3p - 3s2(!S)12s pe-25 | Y-y | P3YI
1g 2123.362 2123.362 112.061 47 192.3 3s2('S)3p - 3s2(*S)10d 2P -2 o= fp E}
ga 2127.30 212730 0.000 [46 993.11] 3s2(18)3p - 3s2(1S)11s 2poo?g | Yo Yy | P3
1g 2129.663  2129.663 0.000 46 940.97 3s2(*8)3p - 3s2(*S)9d P~ | Yo-3 | El
g.a 2132.39 2132.39 112.061 [46 993.11} 3s2(!S)3p — 3s2(1S)11s PP-28 | Y-y | P3
29 2134.733  2134.733 112.061 46 941.55 3s2(!S)3p - 3s2(18)9d p°-2D | -5 | El
g.a 2142.39 2142.40 0.000 [46 661.93] 3s2(18)3p - 3s2("S)10s p-28 | Yoy | P3
39 2145555  2145.555 0.000 46 593.32 3s2('S)3p - 3s2(!S)8d -2 | Yo ¥y | EL
g.a 2147.54 2147.56 112.061 [46 661.93] 3s%(!S)3p —~ 3s%(!S)10s -2 | Y-, | P3
59 2150.699  2150.699 112.061 46 593.95 3s2(1S)3p ~ 3s2(!S)8d -2 | -5, | El
3 2160.383  2160.387 32 436.796 78 710.26 352('S)3d - 3s3p(°P*)4d ®D-2FP | 5~"% | El
g 2164.55 2164.5774 0.000 46 183.895 3s2('S)3p - 3s2('S)9s -2 | Yoy | P4
2 2164915 2164911 32 435.453 78 612.23 3s%(!S)3d - 3s3p(°P)4d D2 | Y-, | EI
uvy 1g 2168.805  2168.8265 0.000 46 093.424 3s%(1S)3p - 3s%(!S)7d -2 | Yo%, | P4
g 2169.81 2169.8429 112.061 46 183.895 3s2(1S)3p - 3s2(!1S)9s PP-28 | Yoy | P4
uve | 1g 2174028  2174.0707 112.061 46 094.312 3s%(*S)3p - 3s%('9)7d - | Y- | P4
4 2177.396 2177395 29 066.96 74 979.02 3s3p%- 3s3p(°P)5s P-4 | ¥-5% | El
5 2180.996  2180.997 29 142.78 74 979.02 3s3p2- 3s3p(°P*)5s P-4 | %=5, | El
uvs | Ig 2199.150  2199.1827 0.000 45 457.244 3s%(*S)3p - 3s%('S)8s -8 | Yoy | P4
uvs | 29 2204.590  2204.6181 112.061 45 457.244 3s2(1S)3p - 3s2(’S)8s -2 | YpuVy | P4
ovr | 2g 2204.660  2204.6676 0.000 45 344.165 3s2('S)3p -~ 3s%(*S)6d -2 | Yo, | P4
uvr | 2g 2210046  2210.0603 112.061 45 345.594 3s%(’S)3p~ 3s%(S)6d P°-2D | Y- | P4
uve | 29 2257.999  2258.0070 0.000 44 273.133 3s2(!S)3p - 3s2(!1S)7s g | Yoy | P4
Uvs | 4g 2263.462  2263.4644 0.000 44 166.398 3s2(*S)3p - 3s2(!S)5d o2 | Y-, | P4
Uve | 2g 2263.731  2263.7374 112.061 44 273.133 3s%('S)3p - 3s%('S)Ts p-28 | %~ | P4
3 2266.014  2266.016 32 436.796 76 553.46 3s2(18)3d - 3s3p(°P°)4d D-2p° | 5,-5 | El
4 2267.53 2267.58 32 435.453 76 521.7 352(18)3d - 3s3p(3P°)4d D-22D° | Y-% | P4
uvs | d4g 2269.096  2269.0963 112.061 44 168.847 3s%('S)3p - 3s2(18)5d -2 | -5 | P4
uvs | 2g 2269.220  2269.2225 112.061 44 166.398 3s2(’S)3p - 3s2(*S)5d -2 | Y-, | P4
oviz| 4 2311.035  2311.036 29 020.41 72 277.75 3s3p?- 3s3p(°P*)3d PP-4P° | YYo= | El
viz| 5 2312.491  2312.491 29 020.41 72 250.53 3s3p%- 3s3p(°P)3d - | h-% | EI
12| 6 2313.526  2313.526 29 066.96 72 277.75 3s3p% - 3s3p(°P*)3d P-P | Y- | EI
viz; 4 2314.983  2314.984 29 066.96 72 250.53 3s3p® - 3s3p(°P’)3d P-1P | Yp=-%, | El
w2l 7 2317482 2317.481 29 066.96 72 204.00 3s3p2- 3s3p(°P*)3d P-4 | Y- | EI
w2l 5 2319.057  2319.056 29 142.78 72 250.53 3s3p% - 3s3p(°P)3d P-4 | -2 | El
w2l 9 2321.562  2321.562 29 142.78 72 204.00 3s3p? - 3s3p(3P*)3d PP-4P° | 5,-5%, | El
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Mult. | Rel. Air Wavelength (A) Levels (cm™) Configurations Terms J Ref.
No. Int. Observed Calculated Lower Upper Values

Uv4 8g 2367.052  2367.0518 0.000 — 42 233.742 3s2(18)3p - 3s%('S)4d 2po_2p | Y3, | P4
UVl 8 2367.611  2367.611 2802041 ~ 7124417 3s3p=~ 3s3p(°r)3d - | Y-, | El
uvil 8 2368.112  2368.112 2902041 - 7123525 3s3p2 - 3s3pCP)3d P-*D°} Yo~ |EIL
uvil | 10 2360.304  2369.305 2906696 - 71 260.55 3s3p2- 3s3p(3P°)3d P-4 | -5, |El
uvil 9 2370.225  2370.225 29 066.96 - 71 244.17 3s3p2— 3s3p(°P*)3d - | ¥%-3, [ El
uvil 6 2370.726  2370.726 2006696 - 7123525 3s3p%~ 3s3p(°P°)3d P | Y-, | E1
Uv3 3g 2372.070  2372.0695 0.000 - 42 144.411 3s2(1S)3p— 3s%(*S)6s peo2g | Yy, Yy, | EL
Uv4 8g 2373.124  2873.1220 112.061 - 42 237.783 3s2(*S)3p ~ 3s3('S)4d 2D | Yp-5, | P4
Uv4 29 .2373.349  2373.3497 112061 - 42 233.742 3s2(18)3p - 3s2(!8)4d pe_2p | 3,-3%, | P4
uvil 8 2373571 2373570 29 14278 - 71 260.55 3s3p%— 3s3p(3P)3d p-4p°| 5-5, | El
uvii 4 2374.496  2374.494 29 14278 - 7124417 3s3p2- 3s3p(3P*)3d po4p° | 5,-3, |El
Uuv3 3g 2378.368  2378.3941 112061 - 42 144411 352(1S)3p~ 3s%(!S)6s o283 | ¥, 1 | P4
5 2423.05 2423.04 38933.968 — 801919 3s2('S)nd - 3s3p(°P°)5d yD-° | 5%,-5, | P4
5 2424.77 2424.77 38920413 — 801580 3s%(!Synd - 3s3p(3P*)5d y?D-2D° | ¥,-%, | P4
1 2425.05 2425.03 38933968 — 80 158.0 3s2(*S)nd - 3s3p(°P°)5d y’D~2D° | %-% | P4
5 2459.83 2459.83 32436.796 - 730778 3s2('8)3d ~ 3s3p(°P*)3d 2D-2F | 5,-7, | P4
4 2465.74 2465.74 32435453 - 729789 352('8)3d ~ 3s3p(°P*)3d D2 | -5, | P4
5 2513.305  2513.304 38 933.968 - 78 710.26 3s2('Synd — 3s3p(PP°)4d yD-2. | 5~ | El
4 2019.222  2519.224 38929.413 - 8 612.23 3s%('smd -~ 3s3p(°r~)ad Y- | - | El
1 2519514  2519.514 38933968 - 78612.23 3s%('S)nd — 3s3p(*P)4d y -2 | 5,-5, | El
Uv2 10g 2567.984  2567.9823 0.000 — 38929.413 352(1S)3p — 3s2('S)nd 2pe y2D| Yy— %, | P4
Uv2 109 2575.094  2575.0040 112061 - 38 933.968 352(18)3p - 3s%(Synd 2po— y2p| ¥,-5, | P4
uv2 39 2575.393  2575.3962 112.061 - 38929413 3s2(’8)3p - 3s2('Synd 2p_ y2D| ¥,-3%, | P4
2 2633.95 2633.97 42 237783 — 801919 3s%(!8)4d - 3s3p(°P°)5d 2p_2p° | 5,-5, | P4
2 2636.03 2636.05 42 233742 — 801580 3s2(!8)4d ~ 3s3p(3P*)5d p-2p° | 3,-3, | P4
1 2636.32 2636.33 42237783 ~ 80 158.0 3s2(18)4d - 3s3p(*P)5d p-2p° | S-3 | P4
6 2647.49 2647.55 32 949.807 — 70 709.4 3s2("S)4p - 3s3p(PP°)4p 2o 2p | VoY, | P4
4 2648.61 2648.66 32 965.639 — 70 709.4 352(1S)dp - 3s3p(°P°)dp pon2p | 3l | P4
Uv1 10g 2652.484  2652.4758 0.000 — 37 689.407 352('S)3p - 3s%(*S)5s 25 | Yoy | P4
3 2657.406  2657.406 38933.968 — 176 553.46 3s%(!Snd - 3s3p(°P°)4d yD-20° | 3-5, | El
3 2659.33 2659.33 . 38920413 - 765217 3s%(1Synd - 3s3p(°P°)4d y2D-2D° | -3, | P4
uvl 10g 2660.393  2660.3863 112061 ~ 37 689.407 3s%('S)3p - 3s°('S)5s S | Y-y | P4
4 2740980  2740.983 42237783 ~ T8 710.26 3s%('S)dd - 3s3p(’P)dd p-2p | 5,-7, | El
3 2748.065  2748.065 42 233742 - 7861223 3s2(18)4d - 3s3p(3P7)4d p-2f° | 3,-5, | El
1 2775.19 2775.18 44 168.847 - 801919 3s%('S)5d - 3s3p(°P*)5d D-2p° | 5p-5, | P4
2 2777.63 27717.61 44 166.398 - 80 158.0 3s%(!S)5d - 3s3p(°P°)5d 2p-2p° | 3,-%, | P4
uvi3 2. 2837.856  2837.856 32 435453 ~ 67662.96 3s2('8)3d - 3s3p(3P*)3d p-_2pe | 3,-5, | El
Vi3 7 2837.963  2837.964 32 436.796 - 67 662.96 3s52(1S)3d - 3s3p(3P°)3d p-2pe | 5,-%, | El
uvi3 7 2840.099  2840.100 32 435453 -  67635.13 35%(!8)3d - 3s3p(°P*)3d P-2p° | Y- | El
uvi3 2 2840205  2840.208 32 436.796 - 67 635.13 35%(18)3d - 3s3p(3P*)3d D-2p° | 3-% | El
1 2868.92 2868.90 45345594 — 801919 3s2('S)6d - 3s3p(*P*)5d 2p-2p° | S,-5, | P4
2 2871.57 - 2871.58 45 344.165 — 80 158.0 3s%(*S)6d~ 3s3p(°F)5d p-2p° | Y3 | P4
3 2894.228  2894.227 44 168.847 — 178 710.26 3s2(18)5d - 3s3p(°P*)4d p-2 | -7, | E1
2 2002.258  2902.258 44166.398 - 78 612.23 3s%(!S)5d - 3s3p(*P°)dd p-2F | Yp-5%, | El
3 2013.267  2913.267 42 237783 - 76 553.46 3s2('S)4d - 3s3p(°P)4d 2p-2p° | S4,-5, | El
2 2915.66 2915.62 42 233.742 — 76 521.7 3s2('S)4d - 3s3p(PP)4d 2D-2D° | -3 | P4
5 2027.930  2927.93 38933968 — 730778 3s2('Snd ~ 3s3p(°P)3d y D=2 | %~ | P4
3 2936.04 2936.04 38929413 - 729789 3s%('Synd - 3s3p(P°)3d y?D- | Y-y | P4
3 2996.29 2996.309 45345594 — 78 710.26 3s2(18)6d ~ 3s3p(*P°)dd D2 | -7 | P4
1 3005.02 3005.010 45 344.165 - 78 612.23 3s2(18)6d - 3s3p(°P°)4d . D | Yy, | P4
7 18 3050.073  3050.072 2906696 - 61 84354 3s3p%- 3s3p(*P)Ms P-4 | ¥-5 |EI
7 5 3054.679  3054.679 2002041 - 6174756 3s3p2- 3s3p(°P°)ds P | Y- | EL
7 14 3057.144  3057.144 2914278 -~ 61 843.54 3s3p2— 3s3p(3P)ds P-4 | 5-5 | EI
7 4 3059.029  3059.030 2906696 -— 61 747.56 3s3p2— 3s3p(°P°)ds P-4 | %-3% [El
7 4 3059.924  3059.924 2902041 - 6169146 3s3p% - 3s3p(PP)4s PP | Yo | El



784 V. KAUFMAN AND W. C. MARTIN
Al1 — Continued
Mult.] Rel. Air Wavelength (A) Levels (cm™) Configurations Terms J Ref.
No. Int. Observed Calculated Lower Upper Values
7 7 3064.290  3064.290 2006696 - 61691.46 3s3p2— 3s3p(°P)ds p_spe | 3,-1 | E1
1 3065.12 3065.094 46094312 -~ 7871026 3s2(’S)7d - 3s3p(°P°)4d D2 | Y- | P4
7 5 3066.145 3066.144 29 142.78 - 61 747.56 3s3p%— 3s3p(°P)ds ip - ip° 52— %2 El
3 24g 3082.1529  3082.1510 0.000 ~ 32435453 352(1S)38p— 3s2('S)3d 22D | Yo, | El
5 3087.02 3086.989 44 168.847 - 76 553.47 3s2(18)5d - 3s3p(°P°)4d D-2D° | -5, | P4
1 3089.82 3089.79 44166398 ~ 76 521.7 3s%(S)ad - 3s3p(Cr)ad -2 | Y-y | P4
3 26g 3092.7099  3092.7084 112061 - 32 436.796 3s2(’S)3p ~ 3s%('S)3d - | Y- | El
3 20g 3092.8386  3092.8369 112.061 - 32 435.453 3s2('S)3p~ 3s%(!S)3d -2 | -3, | El
4 3203.39 3203.394 45345504 — 76 553.47 3s2(18)6d - 3s3p(°P*)4d D-2D° | 5-5% | P4
3 3241.59 3241.60 42237783 - 730778 3s%('S)4d - 3s3p(°P°)3d D | - | P4
2 3251.60 3251.61 42233742 - 729789 3s2(1S)4d — 3s3p(°P*)3d D2 | -5, | P4
3 3282.20 3282.139 46094312 - 76 553.47 352(1S)7d - 3s3p(3P*)4d D-2D° | 5,-5, | P4
2 6g 3439.347  3439.346 0.000 - 29 066.96 352(’8)3p— 3s3p? 2pe_dp | Yp-% | El
2 99 3443.640  3443.640 112061 - 29 142.78 3s2(1S)3p - 3s3p? 2po-dp | ¥-% | El
2 6g 3444865  3444.863 0.000 — 29 020.41 352(!S)3p — 3s3p? 24P | Yo 'p | El
2 29 3452.657  3452.658 112061 - 29 066.96 3s%('S)3p - 3s3p* -p | -y | EI
2 6g 3458.216 [ 3458.157 44168.847 - 173077.8? 3s2(18)5d - 3s3p(°P*)3d D2 | -7 | El
2 3458.218 112.061 - 29 020.41 35%(18)3p— 3s3p> 2po_dp | YV
1 3469.80 3469.727 44 166.398 ~ 72 978.97 3s2('S)5d - 3s3p(°P*)3d D2 | Y5, | P4
17 5 3479.806  3479.808 38933968 —~ 67 662.96 3s2('Snd — 3s3p(°F°)3d y D=0 | %= | K1
17 5 3482.628  3482.630 38929.413 ~ 67635.13 352('Snd - 3s3p(°P°)3d yD-°| %-% | El
18 5 3931.996  3931.996 42237783 — 67 662.96 3s%('S)dd — 3s3p(°P°)3d p-2p° | 5,-5, | El
18 4 3935.677  3935.679 42233742 - 67 635.13 3s2(1S)4d - 3s3p(3P)3d D~ | Y- | EL
1 24g 3944.0058  3944.0060 £ 0.000 — 25 347.756 3s2(1S)3p - 3s%('S)4s 2pe_?g | Yo' | EL
1 26g 3961.5200  3961.5201 112061 - 25 347.756 3s2()S)3p— 3s%(S)4s pe-2g | -y | EL
2 4255.12 4255.188 44 168.847 - 67 662.96 3s2(1S)5d — 3s3p(3P*)3d D-%D° | 5-5, | P4
6 5107520  5107.517 25 347.756 — 44 921.287 3s2(18)4s — 3s2('S)Tp g_2pe | 13, | EL
4 5107.943  5107.940 25 347.756 — 44 919.666 3s2(18)4s— 3s%(!S)Tp 5-2p° | Yo Yy | El
6 10 5557.063  5557.059 25 347.756 —~ 43 337.889 352(1S)ds — 3s2(*S)6p -2pe | Y3, | El
6 8 5557.948 5HH7.944 25 341.756 - 43 335.024 382(‘8)4s—~ 35"’(’8)613 25 - 2P Yo=Yz El
6324.67 6324.687 32 435.453 — 48 242.14 3s2(!8)3d - 3s%('S)55f B Ol PR B |
6325.23 6325.225 32 436.796 — 48 242.14 3s%(!8)3d — 3s2(*S)55f D-2F | - | I1
6325.232 32 435453 - 48 240.18 3s2(*S)3d ~ 3s2('S)bdf -2 | 3y Y,
6325.77 6325.769 32 436.796 - 48 240.78 3s2('S)3d - 3s%('S)54f D | ST | U
6325.82 6325.812 32435453 — 48 239.33 352(18)3d — 3s%('S)53f D | Y-y | 21
6326.35 6326.350 32 436.796 — 48 239.33 3s2(!18)3d - 3s%('S)63f -2 | T | 21
6326.41 6326.425 32435453 - 48 237.80 3s2(18)3d - 3s2(S)5f D | Y- | 21
6326.98 6326.962 32 436.796 — 48 237.80 3s%(18)3d — 3s2(!S)62f D2 | ST | 7L
6327.07 6327.085 32 435.453 — 48 236.15 352(1S)3d — 3s%(!S)51f D2 | -5 | 21
6327.64 6327.623 32 436.796 ~ 48 236.15 3s2(18)3d - 3s%('S)51f D | YTy | 21
6327.75 6327.754 32 435453 — 48 234.48 3s2('S)3d - 3s2(*S)50f - | -5 | AU
6328.29 6328.292 32 436.796 — 48 234.48 3s2(18)3d~ 3s%('S)50f M- | =T | U
6328.47 6328.47b 324354563 ~ 48 232.68 3s?(’S)sd - 3s*('S)49f D= R | -y | 31
6329.02 6329.013 32 436.796 — 48 232.68 3s2()8)3d — 3s%('S)49f D | - | 21
6329.25 6329.256 32 435.453 — 48 230.73 3s2(8)3d - 3s2('S)48f M- | Y= | AU
6329.80 6329.794 32 436.796 - - 48 230.73 3s2('S)3d ~ 3s('S)48f 2P - 2~ o= T2 Z1
6330.06 6330.066 32 435453 — 48 228.71 35%('S)3d - 3s2('S)4Tf D | -5 | 21
6330.61 6330.604 32 436.796 — 48 228.71 3s2(!18)3d - 3s%(*S)41f P2 | - | 21
6330.95 6330.936 32 435.453 — 48 226.54 3s2(!S)3d — 3s%('S)46f Do -5 | U
6331.47 6331.474 32 436.796 - 48 226.54 352(18)3d -~ 3s%('S)46f -2 | S-Th | 21
6331.88 6331.874 32435453 — 48 224.20 3s%('S)3d — 3s2(*S)45f M- | Y5 | AL
6332.41 6332.413 32 436.796 - 48 224.20 352(18)3d — 3s%('S)d5f D2 | ST | 2
6332.88 6332.869 32 435453 — 48 221.72 3s2(1S)3d - 3s2('S)44f M- | Y- | T
6333.40 6333.408 32 436.796 - 48 221.72 3s2(18)3d ~ 3s%('S)44f D | o Th | Z1
6333.97 6333.960 32435453 - 48 219.00 352(*8)3d - 3s2('S)43f D2 | Y- | Z1
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WAVELENGTHS AND ENERGY LEVELS OF ALUMINUM 78

Al1 — Continued

Muit.] Rel. Air Wavelength (A) Levels (cm™) Configurations Terms J Ref.
No. Int. Observed Calculated Lower Upper Values
6334.49 6334.499 32 436.796 - 48 219.00 35%(18)3d ~ 3s%('S)43f D | ST Z1
6335.09 6335.104 32 435453 - 48 216.15 3s%(!8)3d ~ 8s%('S)42f D2 | Y5 Z1
6335.65 6335.643 32 436.796 —~ 48 216.15 35%(18)3d - 3s%('S)42f . D-2F | G- 7, Z1
6336.34 6336.366 32 435.496 - 48 213.05 3s%(18)3d - 3s%('S)4lf D2 | Y- 5 71
6336.89 6336.888 32 436.796 — 48 213.05 3s%(19)3d — 3s%('S)4Lf D2 | YTy Z1
6337.67 6337.674 32 435453 - 48 200.75 3s%(!8)3d - 3s%('s)40f -2 | Y- By Z1
6338.22 6338.214 32 436.796 - 48 209.75 3s2(*8)3d — 3s%('S)40f D =Ty | 71
6339.11 6339.101 32435453 —~ 48 206.20 3s2(!8)3d - 3s2(*S)39F D2 | Y-8, | 21
6339.63 6339.641 32 436.796 - 48 206.20 3s%('S)3d — 3s%('S)39f D | p-Th A
6340.66 6340.657 32 435453 - 48 202.33  8s%('S)3d - 3s%('S)38f D% | -5 | A
6341.19 6341.197 - 32 436.796 - 48 202.33 3s%(1S)3d - 3s2('S)38f D2 | Yo" | 21
6342.35 6342.375 32 435463 - 48 198.06 35%('S)3d - 3s%('S)37f D2 | Yoy | 2
6342.93 6342.915 32 436.796 -~ 48 198.06 3s2(1S)3d ~ 3s3('S)37f D Y-y 71
6344.17 6344.182 32 435453 - 48 193,57 3s2(19)3d - 3s%('S)36f D | Y-y 71
6344.73 6344.722 32 436.796 - 48 193.57 35%('8)3d ~ 3s%('S)36f -2 | Yy Th Z1
6346.15 6346.143. 32 435453 - 48 188.70 3s%('S)3d ~ 3s2(*S)35f -2 | Yp- 71
6346.68 6346.684 32 436.796 -~ 48 188.70 8s%('S)3d — 3s3(!S)35f D2 | =T Z1
6348.30 6348.315 32 4354563 -~ 48 183.31 3s%(!8)3d ~ 3s%(*S)34f 2D-2F | ¥y~ 3y 71
6348.87 6348.857 32 436.796 - 48 183.31 352(*S)3d - 3s%('S)34f D | BTy Z1
6350.67 6350.670 324354563 - 48 17747 3s%('8)3d - 3s%('S)33f S S 71
6351.21 6351.212 32 436.796 - 48 17747 35%('S)3d - 38s%(*S)33f - | Yo" Z1
6353.26 6353.273 32 435453 ~ 48171.02 3s%(15)3d - 3s%('S)32f D | Y= Z1
6353.82 6353.816 32 436.796 — 48 171.02 3s2(!8)3d - 3s%(!8)3%f D= | o=y 71-
6356.12 6356.117 32 435453 - 48 163.98 3s%(18)3d - 3s%('S)31f D | Y- By Z1
6356.66 6356.660 32 436.796 - 48 163.98 3sX!S)3d — 3s%('S)31f - | =Ty 71
6359.26 6359.263 32 435453 - 48 156.20 35%(!8)3d - 3s%(*S)30f D | Yo e Z1
6359.81 6359.806 32 436.796 - 48 156.20 35%('S)3d - 3s3(!8)30f D2 | S Uy Z1
6362.74 6362.743 32 435.4563 - 48 147.60 3s%(1S)3d — 3s?(!8)29f D=2 | Yy 5y Z1
6363.29 6363.287 32 436.796 - 48 147.60 3s%(!S)3d ~ 3s2('S)29f D= | -y Z1
6366.60 6366.597 32 435463 - 48 138.09 3s%('S)3d ~ 3s%('S)28f D2 | Y-y Z1
6367.14 6367.142 32 436.796 — 48 138.09 3s%(8)3d ~ 3s%('S)28f D=2 | =y 71
6370.91 6370.918 32 435453 -~ 48 12744 3s2('S)3d - 3s3(*8)27f P2 | Yy- 5 71
6371.47 6371.463 32 436.796 - 48 127.44 3s%(18)3d ~ 3s%('S)27f D2 | =T 71
6375.71 6375.712 32 435453 - 4811564 3s%('S)3d - 3s('S)26f D2 | Y5 71
6376.26 6376.258 32 436.796 ~ 4811564 35%('S)3d - 3s2(*S)26f Do | BTy, 71
6381.14 6381.137 32435453 - 4810231 3s%(19)3d - 3s%('S)25f D | Yy Gy Z1
6381.68 6381.684 32 436.796 - 4810231 35%(!8)3d ~ 3s%('S)25f [ VI o A A Z1
6387.24 6387.240 32 435453 - 48 087.34 3s%(*S)3d — 3s2(!S)24f 2N 2p | 3,5, 71
6387.79 6387.788 32 436.796 - 48 087.34 35%('S)3d - 3s2(*S)24f - | STy Z1
6394.18 6394.198 32 435453 - 48 070.31 3s2(!S)3d ~ 3s2(*S)23f D | Yy By 71
6304.76 £394.747 32 436796 -~ 48 07031 3c2(18)3d — 2s2(18)23f D2 | 5,7, 71
6402.16 6402.154 32 435453 - 48 050.88 3s2(’S)3d - 3s2(*S)22f D2 | Y- Z1
6402.71 6402.704 32 436.796 - 48 050.88 3s%(18)3d ~ 3s%(18)22f D-F | =Ty Z1
6411.25 6411.264 32 435.453 - 48 028.69 3s%(18)3d - 3s%(8)21f D2 | Y- 21
6411.83 6411.817 32 436.796 -  48.028.69 3s2(*S)3d - 3s3('S)21f D~ | STy Z1
6421.84 6421.840 32 435463 - 48 003.01 3s2(!S)3d ~ 3s(*S)20f D2 | -5y Z1
6422.40 6422.395 32 436.796 - 48 003.01 3s%('8)3d - 3s%('S)20f -2 | =T 21
6434.16 6434.149 32 435453 - 4797323 3s%('S)3d - 3s%('9)19f D | Y- By 71
6434.70 6434.705 32 436.796 - 47 973.23 35%(18)3d — 3s%('S)19f D2 | - 71
6448.62 6448.608 32 435453 - 47 938.39 3s%(!8)3d - 3s2('S)18f D | ¥ 5 71
6449.16 6449.167 32 436.796 — 47 938.39 3s%('S)3d - 3s%(!S)18f L VI O AP A Z1
6465.86 6465.859 32 435453 -~ 47 897.03 35%(18)3d ~ 3s%('S)17f D | Y- 71
6486.51 6486.516 32 435.453 -~ 47 847.79 |- -8s2(18)3d — 3s2(iS)16f -2 | Y- B Z1
6487.08 6487.082 32 436.796 - 47 847.79 35%('8)3d - 3s%('S)16f D2 | Sp-Th 71
6511.66 6511.676 32 435453 - 47 788.24 3s2('S)3d - 3s%(*S)15f 2p- 2 | Yy~ 5 Z1
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Al1 — Continued

Air Wavelength (&)

Mult. | Rel. Levels (cm™) Configurations Terms J Ref.
No. Int. Observed Calculated Lower Upper Values

6512.27 6512.246 32 436.796 47 788.24 3s%('S)3d - 8s2(*S)15f D2 | =T Z1

6542.67 6542.666 32 435.453 47 715.52 3s%(*S)3d - 3s2(*S)14f D= | Y- YAl

6543.24 6543.242 32 436.796 47 71552 35%(*S)3d - 3s2('S)14f D=2 | Sy~ Ty A

6581.55 6581.540 32 435.453 47 625.27 352(18)3d - 3s2(!S)13f P2 | Y, B Al

6582.11 6582.122 32 436.796 47 625.27 3s2('8)3d ~ 3s2(’S)13f D | =" 71

6631.20 6631.172 32 435.453 47 511.58 352(18)3d - 3s2(1S)13f D2 | Y- 5 7l

6631.74 6631.763 32 436.796 - 4751158 352(18)3d - 3s2(*8)12f D-2F | =T 71

5 13 6696.015  6696.018 25 347.756 ~ 40 277.883 3s%(*S)4s - 3s%(’S)5p [P | Yy Y, El

6696.12 6696.139 32 435.453 47 365.31 352(1S)3d - 3s2(1S)11f D= | Yy B 7l

6696.76 6696.741 32 436.796 - 47 365.31 352(18)3d - 3s2(S)11f D-2 | STy 7l

5 11 6698.673  6698.667 25 347.756 40 271.978 352('S)4s - 3s2(*S)5p -2 | You Uty El

1 6785.2 6784.24 32 436.796 [47 172.77) 3s%('S)3d - 3s2('S)10f D= | Yoy S1

3 6906.4 6906.28 32 436.796 [46 912.38) 35%('8)3d — 3s2(*S)9f D | - Th S1

5 7083.968  7083.969 32 435.453 46 547.942 3s2(18)3d— 3s2('S)8f D2 | Y- El

6 7084.644  7084.643 32 436.796 46 547.942 3s2(18)3d - 3s2('S)8f D | Y-y El

11 8 7361.568  7361.568 32 435.453 46 015.774 352('8)3d - 3s2(*S)7f D | Y- El

11 9 7362.297  7362.296 32 436.796 46 015.774 3s2()8)3d - 3s2(*S)7f D20 | B El

1 7554.162  7554.164 32 949.807 46 183.895 3s%('S)dp - 35%('8)9s P28 | Yoo El

3 7563.214  7563.212 32 965.639 46 183.895 3s2('S)dp ~ 3s2('S)9s Po-g | Y-y El

5 7606.159  7606.162 32 949.807 46 093.424 3s%('S)dp - 3s%('S)7d -2 | Yoy El

7 7614.820  7614.820 32 965.639 46 094.312 35%(1S)dp ~ 3s%('S)7d P°—-2D | =5 El

1 7615.339  7615.335 32 965.639 46 093.424 3s2(*S)4p - 3s2('S)7d -2 | Y- El

10 11 7835.309  7835.309 32 435.453 45 194.681 3s2(18)3d - 3s2('S)6f D2 | Yy- 5 El

10 12 7836.134  17836.134 32 436.796 45 194.681 352(18)3d - 3s2('S)6f - D=2 | Yy=Th El

5 7993.048  7993.045 32 949.807 45 457.244 3s5%('S)4p — 3s2(!8)8s o2 | Y=y El

7 8003.186  8003.175 32 965.639 45 457.244 3s2(1S)4p - 3s2(!S)8s 28 | Yy Y El

16 6 8065.968  8065.969 32 949.807 45 344.165 352("S)4p - 3s2(!S)6d o2 | Yy 3y El

16 8 8075.353  8075.353 32 965.639 45 345.594 3s2('S)4p - 3s2(*S)6d P2 | Y-8 El

16 2 8076.289  8076.285 32 965.639 45 344.165 3s2(’S)4p - 3s2(!S)6d -2 | 3y- El

9 18 8772.866  8772.871 32 435.453 43 831.101 352(*S)3d - 3s2('S)5f D= | Yy El

9 14 8773.896  8773.902 32 436.796 43 831.105 352(*S)3d - 3s%(!S)5f LV O AP A El

15 8 8828.909  8828.903 32 949.807 44 273.133 3s2(1S)dp — 3s2(1S)Ts o2 | Yo Uy El

15 10 8841.277  8841.265 32 965.639 44 273.133 3s2(*S)dp - 3s2('S)7s e~ | Y- Yy El

14 7 8912.900  8912.918 32 949.807 44 166.398 3s2("S)dp - 3s2(*S)5d p_2p | Y- 3, El

14 9 8923555  8923.565 32 965.639 44 168.847 3s2('S)ap— 3s2(1S)5d 2pe_2p | Y- 5 El

14 4 8925504  8925.516 32 965.639 44 166.398 3s2('S)4p ~ 3s52(*S)5d =D | Yy Yy El

5 9089.906  9089.906 56 636.933 67 635.128 3s3p2~ 3s3p(°P")3d Ppo2pe | Yy 3y El

6 9139.950  9139.947 56 724.980 67 662.960 3s3p2~ 3s3p(°P*)3d po2pe | ¥,- 5, El

2 9163.261  9163.264 56 724.980 67 635.128 3s3p2- 3s3p(°P*)3d - | Y3 El

Wavenumber (cm™!)

13 8 9283.919  9283.935 32 949.807 42 233.742 3s2('S)dp - 352(*S)4d oo | Y- El

13 9 9272.138  9272.144 32 965.639 42 237.783 3s2(1S)p - 3s2(1S)4d 2P 2D | Yy By El

18 4 9268.077  9268.103 32 965.639 42 233.742 3s%('S)4p - 3s%(!S)4d poo2p | 3,3, El

12 10 9194.596  9194.604 32 949.807 42 144.411 3s2(*S)4p - 3s2(*S)6s pe_g | Yyl El

12 11 9178.761  9178.772 32 965.639 42 144.411 3s2('S)4p - 3s2(’S)6s 2pe_2g | 3,1, El

8 630 8883.937  8883.937 | 32 435.453 41 319.390 3s%(!S)3d - 3s2('S)4f D2 | Y- 5, B

8 4404 8882.566 [ 8882.602 32 436.796 41 319.398 3s2(18)3d - 3s2(1S)4f B A A Bl
8 8882.584 32 436.796 41 519.380 35%(*8)3d ~ 3s°('S)4f D-F | -2

8 7842425  7842.430 32 435.453 40 277.883 3s%('S)3d - 3s2(*S)5p D=2 | Y-y Bl

134 7841.048  7841.087 32 436.796 40 277.883 3s%(*S)3d - 3s%(*S)5p P2 | - Yy Bl

17 7836.521  7836.525 32 435.453 40 271.978 352(*S)3d - 3s%('S)5p D2 | Y-y Bl
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Al1 — Continued

Mult.| Rel Wavenumber (cm™) Levels (cm™) Configurations Terms J Ref.
No. Int. Observed Calculated Lower Upper Values

4 71000 7617.906} 7617.883 25 347.756 — 92 965.639 3s2(15)4s~ 3s%('S)dp 25-2p0 | Yy 3y Bl

4 | 100000 7617.868 Bl

4 36300 7602.074} 7602.051 25 347.756 - 32 949.807 3s2('S)4s~ 3s2('S)4p g2pe | Yy Uy Bl

4 50000 7602.029 B1

3 7231.893  7231.880 |  87689.407 - 44 921.287 3s2(1S)5s ~ 3s2(!S)Tp 8- | Y3 Bl

3 6265.279  6265.268 38 929.413 — 45 194.681 3s2('S)nd ~ 3s%('S)6f Y- | -5 Bl

3 6260.76 6260.713 38 933.968 — 45 194.681 3s¥('Smd ~ 3s2('8)ef Y- | -y Bl

3 6260.72] ' Bl

3 6260.67 Bl

11500 5979.595  5979.606 32949.807 - 38929.413 3s2(1S)4p~ 3s2(*S)nd 2poo y2p| Y- Y, Bl

13200 5968.366) 5968.329 32 965.639 — 38 933.968 3s2('SMp~ 3s%('Sind 5 1] LA Bl

11500 5968.355 Bl

10000 5968.305 Bl

8900 5968.290 Bi

2300 5963.759  5963.774 | 32 965.639 - 38 Y29.413 3s2('S)ap ~ 3s%(*S)nd e 2| Yy Yy Bl

65 5648.478  5648.482 37 689.407 - 43 337.889 3s%(18)5s ~ 3s%('S)6p 2P | Yy 3y Bl

30 5645.612  5645.617 37 689.407 — 43 335.024 3s2(18)55 ~ 3s%(!S)6p 2g_2pe | Yy, Bi

1 5185.267  5185.266 40 271.978 — 45 457.244 352('S)5p ~ 35%(!S)8s pe_2g | Y1y, Bl

3 5179.362  5179.361 40 277.883 -~ 45 457.244 3s%(1S)5p ~ 3s2(!S)8s [ oSN A Bl

4 4901.690  4901.688 38 929.413 — 43 831.101 3s2('S)nd ~ 3s2(*8)5f y?D -2 | o 5, Bl

4 4897.159) f 4897.137 38 933.968 - 43 831.105 3s2('S)nd ~ 3s%(*S)af Yy D-2F | =Tl Bl

3 4897.128} 4897.133 38 933.968 ~ 43 831.101 3s%(!S)nd ~ 3s2(1S)5f YD~ 2F° | 5,- 5, Bl

3 4897.091 Bl

4700 4739.598  4739.600 32 949.807 - 37 689.407 3s2('S)4p -~ 3s2(!S)5s 2po_2g | o Yy Bl

12000 4723.760  4723.768 32 965.639 — 37 689.407 3s%("S)4p ~ 3s5%(*S)5s Prozg | o Y, Bl

2 4713.876 {4713.881 41 319.390 — 46 033.271 3s2(1S)4f ~ 3s%(*S)Tg -G | T Bl

4713.873 41 319.398 — 46 033.271 3s2('S)4f - 3s2(!S)7g PG | Yy v

1 4408.464  4408.476 38920413 - 43 337.889 3s%('Smd ~ 3s2(*S)6p y?D=-2P° | ¥p- 3 Bl

4 4405.610  4405.611 38 929.413 - 43 335.024 3s2('Synd ~ 3s%(*S)6p y?D-P | Y Yo Bl

3 4403.958Y  4403.921 38933.968 - 43 337.889 3s2('Synd ~ 3s%('S)6p y2D -2 | 5,3, Bl

3 4403.932 Bl

3 4403.905 Bl

4 4403.872 Bl

9 4001.160  4001.155 40 271.978 - 44 273.133 35%(1S)5p ~ 3s2(!S)Ts peols | Y Uy Bl

16 3995.255  8995.250 40 277.883 - 44 273.133 3s2(18)5p ~ 3s2('8)7Ts e | Yy Bl

25d | 3902.323 f 3902.328 41 319.390 - 45221718 3s2('S)4f ~ 3s2(*S)6g F-2G | -y Bl
: 3902.320 41 319.398 - 45221.718 3s2('S)4f ~ 3s2(*S)6g 2G| =%

1 3894.426  3894.420 40271978 - 44 166.398 3s2('S)5p — 3s2(S)5d pe_2p | Y- 3, Bl

1 3890.972  3890.964 40 277.883 - 44 168.847 3s2('S)bp ~ 3s2(*S)5d p-2D | 3-8 Bl

10 2960.94 2960.939 42 233.742 - 45 194.681 3s2(!1S)4d ~ 3s2(!S)6f M- | Y- B Bl

10d | 2956.90 2956.898 42 237.783 — 45 194.681 3s%(18)4d ~ 3s4(S)6f D | o Th BI

2 2776.887  2776.876 42 144.411 - 44 921.287 3s%(!8)6s ~ 3s2('S)7p 9.2 | Yo ¥y Bl

6 2775287  2775.255 42 144.411 - 44 919.666 3s%(’S)6s ~ 3s%('S)Tp 5-2p | Y, 1y Bl

10d | 2685.95 2685.924 42 233.742 - 44 919.666 3s%('S)4d ~ 3s%('S)Tp p_2pe | Yo Yy Bl

10d | 2683.51 2683.504 42 237.783 - 44 921.287 3s2(1S)4d ~ 3s2(*S)Tp D2 | Sy Y, Bl

10000 2588.472  2588.476 37 689.407 — 40 277.883 3s%('S)5s~ 3s%(*S)5p go2pe | Yy, Y, Bl

4000 2582565 2582571 37 689.407 — 40 271.978 3s%('S)5s~ 3s%(*S)5p 5-2p° | Yot Bl

4000 2556.354 [ 2556.359 41 319.390 ~ 43 875.749 3s2('S)4f~ 3s2(*S)59 -G | - Bl
2556.351 41 319.398 — 43 875.749 3s2('S)4f ~ 3s%('S)59 2G| T

3200 2389.986| 2389.977 38929413 - 41 319.390 3s%('Snd ~ 3s2('S)4f Y- 2P | Y-, Bl

2200 | 2380967 B

2000 2385.473Y [ 2385.430 38933.968 — 41 319.398 3s%('Snd ~ 3s%('S)4f Y- | =Ty Bl

2500 2385.446 | | 2385.422 38933968 - 41 319.390 3s2(!Synd ~ 3s%('S)4f YD -2 | 5=, Bl

3200 2385.418 Bl

4000 2385 383 B1




Al1 — Continued

Muit.{ Rel Wavenumber (cm™!) Levels (cm™) Configurations Terms J Ref.
No.| Imt. Observed Calculated Lower Upper Values

1004 2202.15 2202.170 43 831.101 46 033.271 3s%('S)5f - 3s%('S)Tg - G Bl

130d 2161.34 2161.344 43 875.749 46 037.093 3s%(!S)5g9 - 3s%(S)7h G- 2H° B1

1250 1961.756 1961.764 40 271.978 42 233.742 3s2(*8)5p - 3s%(*S)4d p°—-?p Y= 3y Bl

1600 1959.932 1959.900 40 277.883 42 237.783 3s%('S)5p — 3s2(*S)4d 2pe ?p 3y~ 5y Bl

1400 1959.905} Bl

1250 1959.883 Bl

250 1955.851  1955.859 40 277.883 42 233.742 3s%('S)5p - 3s%(*S)4d - 2p o=y Bl

500 1872.437 1872.433 40 271.978 42 144.411 35%('S)5p — 3s2('S)6s - 2§ Yo=Yy Bl

1000 1866.530  1866.528 40 277.883 42 144411 3s*(1S)5p - 3s%(!8)6s - Yo=Y Bl
918.385 41 319.398 42 237.783 3s%('S)4f - 3s%('S)dd -2 o=,

2 914.333 914.352 41 319.390 42 233.742 " 8s208)4f - 3s%(!S)4d - %p 5y ¥y B4

3 838565 838547 45 194.681 46 033.208 3s2('S)6f- 3s%(IS)7g - 2G B4

1 831.374 831.374 43 335.024 44 166.398 3s%('S)6p — 3s2(*S)5d 2pe-2p Yo 3y B4

2 830.957 830.958 43 337.889 44 168.847 3s%('S)6p - 3s%(S)5d pe-?p 3y~ 54y B4

4 815.375 815.375 45 221.718 - 46 037.093 3s%('S)6g - 3s*('S)7h G-%H B4

6 810.704 810.706 [45 227.552} [46 038.258} 3s2('S)6h - 3s2('S)Ti 2 2 B4
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WAVELENGTHS AND ENERGY LEVELS OF ALUMINUM 78

Alu

Mg 1 isoelectronic sequence

Ground state 15225s%2p53s2 1S,

Ionization energy 151 862.5+0.4 cm™" (18.828 56+0.000 05 eV)

Kaufman and Hagan [K1] estimate an uncertainty of
0.002 A for their wavelength measurements in the region
below 2100 A. Many of their values are given here to four
decimal places to avoid rounding-off errors [K6]. Some of
the higher levels given to one decimal place in MZ79
were listed with two-place values in the later publication
[K1]; the differences are only marginally significant, and
we have used the MZ79 values for most of these levels.

Kaufman and Hagan measured the spectrum up to
8641 A but did not observe many of the weaker lines
given in earlier references [mainly S2 and P1]. Hyperfine-
structure components are listed wherever they were ex-
perimentally resolved [S2, P1, K1]; of course the
calculated wavelengths do not exhibit these hyperfine
splittings. We have also included a number of transitions
forbidden by the AJ and/or AF rules [S2, P1].

Biémont and Brault [B1] recorded the infrared spec-
trum of an aluminum hollow-cathode discharge using a
high-resolution Fourier-transform spectrometer. They
adopted the 3s5p *P§ position from [K1] and, relative to
it, reevaluated twelve other levels from 3s5s S, to 3s 6f 'F3
on the basis of their data. Their level values are given to
three decimal places, but it should be noted that seven of
these values represent centers-of-gravity of hyperfine
structures having spreads up to 0.5 cm™". We list here the
experimental wavenumbers of all the hyperfine compo-
nents resolved by [B1] for each transition involving one of
these levels; the corresponding calculated wavenumber as

obtained from the center-of-gravity level positions shoul
be appropriate for comparison with lower-resolution ol
servations. Biémont and Brault were also able to locat
the 3s6h, 3s7h, and 3s7i terms.

We obtained a value of 151 862.54+0.08 cm™! for tt
ionization limit relative to the 3s5g —13g, 6h —9h, and"
levels by fitting these levels with appropriate weights to
core-polarization formula. This limit agrees with tt
value 151 862.5 cm™! that Kaufman and Hagan obtaine
by fitting the 3sns 3S series. Our estimated error «
0.4 cm™! includes the uncertainty of the ng, nh, ni hig
angular-momentum system of levels relative to ti
ground level and the uncertainty of the limit relative

_ this ng, nh; ni system.
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Aln

Mult.! Rel. Vac. Wavelength (}x) Levels (cm™) Configurations Terms J Ref.
No. Int. Observed  Calculated Lower Upper Values

29 683.529 683.5274 0.00 146 299.92 352~ 3s10p 1S~ 1pe 0-1 K1
5g 689.936 689.9354 0.00 144 941.10 3s%- 3s9p 1§~ 1p° 0-1 K1
10g 699.489 699.4905 0.00 142 961.20 3s2- 3s8p IS~ 1pe 0-1 K1
20g 714.695 714.6993 0.00 139 918.98 3s%~ 3sTp 15-p° 0-1 K1
25g 741.182 - 741.1833 0.00 134 919.40 3s%~ 3s6p s~ 1p 0-1 K1
20g 794.475 794.4767 0.00 125 869.015 3s%— 3sbp 1S5~ 1p° 0-1 K1
20 905.152 905.155 37577.79 148 056.1 3s3p— 3s12s pe- 38 2-1 K1
1E2 908 342 008 3401 Q.00 110 089 83 22~ 3sad . In 0-2 Gl
10 910.916 910.9166 37 453.91 147 233.45 3s3p— 3slls P~ 38 1-1 K1
10 911.497 911.4997 37 571.79 147 287.10 3s3p -~ 3s10d 3pe~3p 2-3 K1
40 911.9457 911.9456 37571.79 147 233.45 3s3p~- 3slls 3pe- 38 2-1 K6
30 919.672 919.671 37 453.91 146 1885 3s3p— 3s9d 3p-9p i- K1
50 920.3166 920.3169 37 453.91 146 112.14 3s3p—- 3s10s po-78 1-1 K6
50 920.7160  ° 920.716 37571.79 146 188.9 3s3p- 3s9d -3 2-3 K6
75 021.3670 921.3673 37 577.79 146 112.14 323p— 3s10s 3pe_3g 2-1 (]
20 932.4075 932.410 37 393.03 144 642.0 3s3p— 3s8d -3 0-1 K6
40 932.9385 932.9379 37 453.91 144 642.18 3s3p— 3s8d p-3p 1-2 K6
50 933.4077 933.4077 37 393.03 144 52735 3s3p— 3s9s ipe_3g 0-1 K6
75 933.9382 933.9384 37 45391 144 527.35 3s3p- 3s9s -3 1-1 K6
100 934.0150 934.0150 37 577.79 144 642.45 3s3p— 3s8d 3pe-3p 2-3 K6
100 035.0198 035.0202 37 577.79 144 527.35 3s3p— 3s0s 3pe_ 38 2-1 K6
100g 935.2752 935.2738 0.00 106 920.56 3s2- 3s4p Is-1p° 0-1 K6
75 952.6301 952.6304 37 393.03 142 365.54 3s3p— 3s7d 3p~3p 0-1 K6
100 953.1822 953.1818 37 45391 142 365.69 3sdp—- 3s7d 3P~ 1-2 K6
125 954.3050 954.3060 37 571.79 142 365.98 3s3p— 3s7d 3pe-3p 2-3 K6
100 954.8466 954.8451 37 45391 142 182.94 3s3p— 3s8s p-ig 1-1 K6
125 955.9766 955.9759 37 571.79 142 182.94 3s3p— 3s8s po- 38 2-1 K6
100 085.9802 985.9809 37 303.03 138 814.87 3s3p - 3s6d 3pe_3p 0-1 K6
125 986.5712 986.5731 . 3745391 138 814.87 3s3p- 3s6d 3p°—~ 3D 1-2 | Ké
150 987.77172 987.7779 37 571.79 138 815.12 3sdp- 3s6d -3 2-3 K6
75 989.0525 989.0526 37 393.03 138 499.89 3s3p- 3sTs - 38 0-1 K6
100 989.6475 989.6485 37 463.91 138 499.89 3s3p— 3sTs - 38 1-1 K6
125 990.8623 990.8632 37 571.79 138 499.89 3s3p— 3sTs Ipe-3s 2-1 K6
150 1047.8893 1047.8894 37 393.03 132 822.95 3s3p~- 3s5d -3 0-1 K6
170 1048.5588 1048.5600 37 453.91 132 822.80 3s3p - 3s5d 3p° . 3p 1-2 Ké
190 1049.9233 1049.9228 37 571.79 132 822.89 3s3p—~ 3sbd -3 2-3 K6
100 1054.6031 1054.6022 37 393.03 132 215,517 3s3p~ 3sbs -3 0-1 K6
125 1055.2802 1055.2798 37 453.91 132 215.517 3s3p— 3s6s -3 1-1 Ké
150 1056.6613 1056.6611 37 571.79 132 215,517 3s3p— 3s6s p- 3 2-1 K6
35 1132.726 1132.720 59 852.02 148 135.13 3s3p- 3slld p-1p 1-2 K6
100 1142.9529 1142.9503 59 852.02 147 344.89 3s3p~ 3s10d ipP-'p 1-2 Ké
126 1157.0881 1157.086 59 852.02 146 276.0 3s3p- 3s9d P~ 1p -2 K6
100 1158.2103 1158.211 59 852.02 146 192.1 3s3p— 3s10s P15 1-0 K6
3E2 1169.860 1169.8458 0.00 85 481.35 352~ 3p? IS-'p 0-2 Gl
126 1177.4871 1177.4373 59 852.02 144 782.23 3s3p— 3s8d pe—1p 1-2 K6
125 1179.3541 1179.3549 59 852.02 144 644.14 3s3p - 3s9s -8 1-0 K6
125 1189.1854 1189.1848 37 393.03 121 484.252 3s3p— 3s4d - p 0-1 K6
150 1190.0518 1190.0510 37 453.91 121 483.92 3s3p -~ 3s4d 3p~3p 1-2 Ké
190 1191.8111 1191.8140 37 577.79 121 483.50 3s3p- 3s4d 3~ 2-3 Ké
150 1208.3522 1208.3533 59 852.02 142 609.27 3s3p- 3s7d 'p-1p 1-2 K6
100 1200.1014 1209.1916 87 898.03 120 092.919 3sBp— 3Bs5s Ppe— 28 0-1 KG
125 1210.0817 1210.0824 37 453.91 120 092.919 3s3p- 3sbs 3pe- g 1-1 K6
150 1211.8983 1211.8991 37 577.79 120 092.919 3s3p- 3sbs 3-8 2-1 K6
125 1211.953 1211.959 59 852.02 142 363.06 3s3p— 3s8s Ip- 18 1-0 K6
125 1258.8585 1258.8572 59 852.02 139 289.15 3s3p— 3s6d ‘- 1p 1-2 K6
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WAVELENGTHS AND ENERGY LEVELS OF ALUMINUM 79
Al — Continued
Mult. Rel. Vac. Wavelength (A) Levels (cm™) Configurations Terms J Ref,
No. Int. Observed Calculated Lower Upper Values

150 1266.6481 1266.6472 59 852.02 -~ 138 800.60 3s3p—- 3sTs oo ig 1-0 K6

150 1350.1782 1350.1774 59 852.02 - 133 916.368 3s3p- 3s5d e~ !p 1-2 K6

150 1371.2401 1371.2416 59 852.02 -~ 132 778.633 3s3p - 3sbs - 1S 1-0 K6

Uvio | 340 1539.8303 1539.8329 59 852.02 - 124 794.13 3s3p- 3s4d -1 1-2 K6
1 1555.943 1555.940 85481.35 -— 149 751.2 3p%— 3s16p 'D-tp 2-1 K1

1 1563.580 1563.5794 85 481.35 - 149437.17 3p2- 3s1bp Ip-tp 2-1 K1

3 1573.003 1573.0040 85481.35 - 149 053.98 3p%— 3s14p Ip- 1p° 2-1 K1

1 1580.919 1580.9199 8548135 - 148 735.66 3p2- 3s12f p- 1P 2-3 K1

4 1584.708 1584.7085 85 481.35 - 148584.44 3p2— 3s13p ip-'p 2-1 K1

112 1596.059 1596.053 85481.35 -~ 1481359 3p2- 3slif Ip- 1p° 2-3 K6

20 1599.410 1599.4078 85 481.35 - 148 004.49 3p?- 3slZp P~ o2-1 Kl

10 1616.415 1616.4145 85 481.35 ~ 147 346.67 3p%- 3s10f p- P 2-3 K1

50 1618.3990 1618.3987 85481.35 - 147270.82 3p%-~ 3sllp D~ p° 2-1 K6

uv9 125 1625.6271 1625.6277 59 852.02 - 121 366.725 3s3p— 3s5s PP~ 15 1-0 K6
100 1644.2348 1644.2346 85 481.35 -~ 146 299.92 3p?- 3s10p ‘D-p° 2-1 K6

100 1644.8089 1644.8085 8548135 — 146 278.70 3p%- 3s9f p- P 2-3 K6

uv2 400g 1670.7867 1670.7874 0.00 - 59 852.02 3%~ 3s3p IS~ 1p° 0-1 K6
' 80 1681.8089 1681.8100 85481.35 - 144 941.10 3p*-~ 3s9p p-1p° 2-1 K6

100 1686.2505 1686.2625 8548135 -~ 144 784.45 3p%- 3s8f ip- 1P 2-3 K6

Uve 340 1719.4400 1719.4418 37393.03 - 95551.44 3s3p— 3s3d 3p-3p 0-1 K6
uve 255 1721.2435 1721.2436 3745391 -~ 95551.44 3s3p- 3s3d B ) 1-1 K6
uve 365 1721.2714 1721.2711 3745391 -~ 95 550.51 3s3p~ 3s3d 3pe~ 3p 1-2 K6
uve | 255 1724.9519 1724.9493 37577.79 - 9555051 3s3p- 3s3d 3po-3 | 2-2 K6
Uve 365 1724.9838 1724.9817 37577719 - 9554942 3s3p- 3s3d e~ 3p 2-3 K6
50 1739.7382 1739.7401 85 481.35 - 142 961.20 3p2- 3s8p p-p 2-1 K6

60 1750.612 1750.617 85 481.36 - 142 604.05 3p?- 3T D-1F° 2-3 K6

uvs 210 1760.1044 1760.1057 3745391 - 94 268.68 3s3p- 3p? apo_ 3p 1-2 K6
Uvs 190 1761.9751 1761.9770 37393.03 -~ 9414746 3s3p- 3p? 3pe- 3p 0-1 K6
Uvs 255 1763.8692 1763.8691 3745391 - 94147.46 3s3p- 3p? 3po- 3p 1-1 X6
Uvs 315 1763.9521 1763.9518 3757779 -~ 94 268.68 3s3p- 3p? 3po-%p 2-2 K6
uvs 190 1765.8150 1765.8157 3746391 - 94 084.96 3s3p- 3p? 3p°— 3p 1-0 K6
uvs 225 1767.7308 1767.7317 3757779 - 9414746 3s3p~ 3p? 3pe_3p 2-1 K6
10 1772.802 1772.8032 94 084.96 - 150 492.80 3p%- 3p3d P-p| 0-~1 K1

25 1774.002 1774.0024 94 14746 -~ 15051717 8p2- 3p3d 3p - 3p° 1-2 K1

10 1774.770 1774.7697 94 14746 ~ 150 492.80 3p%- 3p3d P~ 3p° 1-1 K1

10 1776.19 1776.202 9127450 - 1475744 3s4s— 3sllp 3§ 1-2 J

100 1776.975 1776.9725 94 268.68 - 150544.17 3p%- 3p3d Sp-3p° 2-3 K1

3 1777.825 1777.8255 94 268.68 - 150517.17 8p%- 3p3d P-p| 2-2 K1

70 1807.4168 - 1807.4162 91 27450 - 146 602.10 3sd4s— 3s10p 35— %p° 1-2 K6

20 1807.5851 1807.5844 91 27450 - 146 596.95 3sd4s~ 3s10p 35— 3p° I-1 K6

1 1807.651 1807.6531 91 27450 ~ 146 594.85 3s4s— 3s10p 3§ 3p° 1-0 K1

50 1818.352 1818.3554 9554942 - 150 544.17 3s3d- 3p3d p-p° 3-3 K1

3 1818.392 1818.3914 95 550.61 - 150 544.17 3s3d- 3p3d p-3p°| 2-3 K1

1 1819.285 1819.2846 95 550.561 - 150517.17 3s3d- 3p3d 3p- 3p° 2-2 K1

2 1820.124 1820.1224 95 551.44 -~ 150 492.80 3s3d- 3p3d 3p-p° 1-1 K1

290 1828.5876 1828.5868 91 27450 - 145 961.54 3s4s~ 3pds 35 3p° -2 K6

225 1832.8374 1832.8379 91 27450 - 145834.70 3s4s— 3pds 35— %p° 1-1 K6

170 1834.8077 1834.8068 91 27450 - 145776.15 3s4s—- 3pds 35— 3p° 1- K6

60 1836.9635 1836.9646 85481.35 - 13991898 3p%- 3sTp p-1p° 2-1 K6

2 1839.39 1839.392 95550561 - 1499163 3s3d~ 3s15f D- 2-3 Ji

1 1848.888 1848.8878 95 350.60 - 149 437.17 3s4s— 3s15p 15 1p° 0-1 K1

2 1849.15 1849.164 - 95556051 - 149 629.0 3s3d- 3sl4f p- 2-3 J1

90 1865.8054 1855.8044 91 27450 - 145159.49 3s4s- 3s9p 35 3p° 1-2 K6

Uv4 190 1855.9286 " 1855.9256 37 393.03 - 9127450 3s3p~ 3s4s 3pe- 3§ 0-1 K6
90 1856.0957 1856.0947 0127450 - 145151.06 3sds— 3s9p 3. 3pe 1-1 K6




Al — Continued

Mult.[ Rel. Vac. Wavelength (3) Levels (cm™) Configurations Terms J Ref.
No. Int. Observed Calculated Lower Upper Values

30 1856.2741 1856.2746 91 274.50 ' 145 145.84 3s4s - 3s%p 35 - 3p° 1-0 K6
V4 315 1858.0262 1858.0250 37 45391 91 274.50 3s3p~- 3sds pe-3g 1-1 K6
110 1859.9796 1859.9810 85 481.35 139 245.343 3p2- 3s6f D~ P 2-3 K6
5 1862.081 1862.0802 95 350.60 149 053.98 3s4s—- 3sl4p 1§~ 1p° 0-1 K1
V4 400 1862.3111 1862.3115 87 577.79 91 274.50 3s3p— 3sds ool 2-1 K6
5 1877.04 1877.046 95 550.51 148 825.7 3s3d - 3s12f 3p -3 2-3 J1

8 1878.504 1878.5043 95 350.60 148 584.44 3s4s—- 3s13p 15 1p° 0-1 K1
10 1897.401 1897.4014 95 549.42 148 253.08 3s3d- 3sllf p - 3-4 K1
3 1897.460 1897.4608 95 550.51 148 252.52 3s3d - 3sllf 3p- 2-3 K1

1 1897.500 1897.4997 95 551.44 148 252.37 3s3d- 3slIf 3p - 1-2 Ki
25 1899.1943 1899.1949 95 350.60 148 004.49 3s4s- 3s12p 1§~ 1p° 0-1 K6
8 1904.326 1904.3270 94 084.96 146 596.95 3p2- 3sl0p 3p- 3pe 0-1 K1l
25 1906.4082 1906.4090 94 147.46 146 602.10 3p%-~ 3s10p Pp-%pe 1-2 K6
4 1906.596 1906.5962 94 147.46 146 596.95 3p2- 3s10p 3p-3pe 1-1 K1

8 1006.674 1906.6726 04 147.46 146 504.85 3p2- 3¢10p 3p_ 3pe 1-0 K1
80 1910.8252 1910.8249 94 268.68 146 602.10 3p2- 3s10p 3p_ ape 2-2 K6
15 1911.013 1911.0129 94 268.68 146 596.95 3p2- 3s10p 3p-3p° 2-1 K1
1 1022.16 1022.154 05 519.42 147 574.4 3s9d— 3sllp 3p . pe 3-2 J1
50 1924.7537 1924.7537 95 549.42 147 504.12 3s3d - 3s10f 3D - 3 3-4 K6
30 1924.825 1924.8256 95 550.51 147 503.27 3s3d - 3s10f p- 3 2-3 K1
10 1924.879 1924.8789 95 551.44 147 502.76 3s3d - 3s10f 3p -3 1-2 Kl
60 1926.0291 1926.0319 95 350.60 147 270.82 3s4s— 3sllp 15— tp° 0-1 K6
20 1926.948 1926.9479 91 274.50 143 170.04 3s4s— 3s8p 35— 3p° 1-2 K1
10 1927.070 1927.0697 91 274.50 143 166.76 3s4s- 3s8p 3§ - 3p° 1-1 K1
1 1927.13 1027.120 01 27450 143 165.4 2s4s— 3s8p 3g_ 3pe 1-0 n
150 1929.9775 1929.9773 94 147.46 145 961.54 3p?%~ 3pds 3p - 3p° 1-2 K6
125 1931.0481 1931.0496 59 852.02 111 637.33 3s3p— 3p? pen 1 1-0 K6
150 1932.3768 1032.3760 04 081.96 115 834.70 3p2— 3pds 3p_ ape 0-1 K6
225 1934.5032 1934.5031 94 268.68 145 961.54 3p2-~ 3pds p-3pe 2~ K6
125 1934.7129 1934.7135 94 147.46 145 834.70 3p%- 3pds 3p- 3pe 1-1 K6
125 1936.9066 1936.9076 94 147.46 145 776.15 3p%~ 3pds 3p-3p° 1-0 K6
150 1939.2606 1939.2616 94 268.68 145 834.70 3p%- 3pds 3p- 3pe 2-1 K6
8 1958.247 1958.2463 94 084.96 145 151.06 3p2- 3s9p 3p. e 0-1 K1

1 1958.77 1958.7610 95 549.42 146 602.10 3s3d- 3s10p 3D - 3p° 3-2 J1

0 1960.00 1959.0005 05 550.51 146 506.96 333d - 3s10p Ip_ 3pe 2-1 J1

3 1960.322 1960.3219 94 147.46 145 159.49 3p2- 3s9p 3p .. 3p° 1-2 K1

3 1960.646 1960.6459 94 147.46 145 151.06 3p%- 3s9p p_ e 1-1 K1
10 1960.846 1960.8466 94 147.46 145 145.84 8p2—- 8s9p 3p ape 1-0 K1
70 1962.5904 1962.5911 95 549.42 146 502.47 3s3d - 3s9f D - I 3-4 K6
8 1962.645 1962.6481 95 549.42 146 500.99 3s3d - 3s9f p- 3-3 K1
60 1962.6910 1962.6900 95 550.51 146 500.99 3s3d~ 3s9f 3D - 2-3 K6
70 1962.7349 1962.7347 95 350.60 146 299.92 3s4s— 3s10p s~ 1p 0-1 K6
50 1962.763 1962.768 95 551.44 146 499.90 3s3d - 39 - 3p - 3 1-2 K6
40 1964.990 1964.9913 94 268.68 145 159.49 3p?%- 3% 3p- 3p° 2-2 K1
i0 1505.316 1905.5169 94 205.65 145 151.06 3p>—- 39 %P~ %" 2-1 Ki
10 1983.650 1983.6500 95 549.42 145 961.54 3s3d- 3pds 3p-3p° 3-2 K1
3 1988.699 1988.6966 95 550.51 145 834.70 3s3d- 3pds 3p- 3p° 2-1 K1
Jv8 315 1990.5310 1990.5326 59 852.02 110 089.83 3s3p— 3s3d - 'D i~-2 K6
1 1991.05 1991.0518 95 551.44 145 776.15 3s3d— 3p4ds 3p - 3p° 1-0 J1

Air Wavelength (3)
70 2015.864 2015.864 95 350.60 144 941.10 3s4s~ 3s9p 15~ 1p° 0-1 K1
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Al — Continued
Mult.] Rel. Air Wavelength (A) Levels (cm™) Configurations Terms J Ref.
No. Int. Observed  Calculated Lower Upper Values

150 2016.063 2016.052 05 549.42 145 135.31 3s3d — 3s8f 3p_ e 3-1 K1
80 2016.193 2016.189 95 549.42 145 131.93 3s3d - 3s8f I 3-3 K1
150 2016.234 2016.234 95 550.51 145 131.93 3s3d- 3s8f 3p - 3 2-3 K1
50 2016.334 2016.332 95 550.51 145 129.51 353d - 3s8f 3p- 3 2-2 K1
100 2016.369 2016.370 95 551.44 145 129.51 3s3d - 3s8f 3p -3 1-2 K1
40 2022.081 2022.082 85 481.35 134 919.40 3p2— 3sbp p-1p° 2-1 K1
1 2036.75 2036.760 94 084.96 143 166.76 3p2- 3s8p 3p- 3p° 0-1 Ji

1 2039.22 2039.221 94 147.46 143 170.04 3p%- 3s8p 3p . ape 1-2 Ji

5 2039.40 2039.41 94 147.46 143 165.4 3p2— 3s8p 3p - 3p° 1-0 Ji

2 2044.27 2044.277 94 268.68 143 170.04 3p%- 3s8p 3p_ape 2-2 Ji

1 2044.41 2044.414 94 268.68 143 166.76 3p?— 3s8p p - pe . 2-1 J1

5 2047.63 2047.63 91 274.50 140 095.7 3sds- 3sTp 35— %p° 1-2 J1

5 2047.79 2047.79 91 274.50 140 091.9 3sds- 3sTp 3~ 3p° 1-1 J1

1 2047.87 2047.87 .91 27450 140 090.0 8s4s—~ 3sTp 35 3p° 1-0 J1
200 2074.009 2074.009 85 481.85 133 681.78 8p?— 3s5f 'D-'F 2-38 K1
Uv3 i5 2081.481 2081.480 37 45391 85 481.35 3s3p~ 3p? p-1D 1-2 X1
uv3. 30 2086.864 2086.864 37 577.79 85 481.35 3s3p - 3p? - 1p 2-2 K1
700 2094.264 2094.263 95 549.42 143 283.75 3s3d- I p- 3-4 K1
150 2094.744 2094.741 95 549.42 143 272.86 3s3d- 3sTf D~ 3-3 K1
300 2094.790 2094.789 95 550.51 143 272.86 3s3d- 3T 1 o 2-3 K1
100 2095.100 2095.087 95 550.51 143 265.83 8s8d— SsTf p - 2-2 K1
200 2095.140 2095.138 95 551.44 143 265.83 3s3d- 3sTf 3D - 3° 1-2 K1
80 2099.709 2099.706 95 350.60 142 961.20 3s4s— 3s8p s tp° 0-1 K1
500 2192.604 2192.601 95 549.42 141 143.1 3s3d- 3p3d 3p- 3-4 K1
20 2194.189 2194.189 95 549.42 141 110.1 3s3d - 3p3d *D - F" 3-3 K1
70 2194.245 2194.242 95 550.51 141 110.1 3s3d- 3p3d D -F° 2-3 K1
300 2195.456 2195.456 95 550.51 141 084.9 3s3d- 3p3d D~ I 2-2 K1
300 2195.502 2195.501 95 551.44 141 084.9 3s3d- 3p3d 3p- 1-2 K1
300 2243.045 2243.047 95 350.60 139 918.98 3sds— 3sTp 15~ 1p° 0-1 K1
50 2285.126 2285.133 91 274.50 135 022.127 3s4s- 3sbp % - 3p° 1-2 K1
10 2285.470 2285.469 91 274.50 135 015.701 3sds ~ 3s6p - P 1-1 K1
5 2285.69 2285.65 91 274.50 135 012.285 3s4s- 3sbp 35 3p° 1-0 S2

1 2312.225 2312.192 105 441.50 148 677.2 3s4p- 3s13s 3o 35 1-1 S2
100 2313.768 2313.768 105 470.93 148 677.2 3sd4p -~ 3s13s e~ 2-1 K1
350 2324.199 2324.198 95 549.42 138 561.8 3s3d - 3s6f p-°F 3-4 Ki
10 2325.436 2325.437 95 549.42 138 538.9 3s3d - 3s6f p- 3-3 K1
300 2325.494 2325.496 95 550.51 138 538.9 3s3d - 3s6f 3 - 2-3 K1
10 2326.445 2326.443 95 550.51 138 521.4 3s3d - 3s6f p- P 2-2 K1
300 2326.496 2326.493 95 551.44 138 521.4 3s3d- 3s6f P~ I 1-2 K1
3 2328.20 2328.20 106 920.56 149 859.0 3s4p- 3slbs pp- 18 1-0 S2

7 2344.69 2344.69 106 920.56 149 557.1 3sdp —- 3slods PP~ 18 1-0 S2

3 2345.47 2345.47 105 470.93 148 093.2 3s4p- 3slld 3pe-3p 2-3 S2

3 2345.92 2345.90 105 441.50 148 056.1 3sdp- 3s12s - 1-1 S2
30 2347.516 2347517 105 470.93 148 056.1 3sdp- 3s12s 3p°-- 3§ 2-1 K1
10 2365.460 2365.489 106 920.56 149 182.2 3s4p- 3slds P-1S 1-0 S2
5 2389.035 2389.032 105 441.50 147 286.7 3s4p- 3s10d -3 1-2 K1
25 2390.692 2390.691 105 470.93 147 287.10 3sd4p— 3s10d p-3p -3 K1
15 2391.276 2391.277 105 427.52 147 233.45 3sdp- 3slls e 35 -1 K1
50 2392.078 2392.076 105 441.50 147 233.45 3s4p- 3slls pe- 38 1-1 K1
10 2392.234 2392.232 106 920.56 148 709.8 3sdp - 3s13s pe-1g 1- K1
100 2393.760 2393.762 105 470.93 147 233.45 3sd4p- 3slls -3 2-1 K1
5 2425.596 2425.590 106 920.56 148 135.13 3s4p- 3slld 'p~1p 1-2 K1
50 2427.742 2427.742 106 920.56 148 098.6 3s4p— 3sl2s pe~s 1-0 K1
30 2452.584 2452.584 105 427.52 146 188.5 3s4p— 3s9d 3pe_ 3p 0-1 K1
100 2453.423 2453.426 105 441.50 146 188.5 3s4p- 3s9d e 3p 1-2 K1




Aln — Continued

Mult.| Rel Air Wavelength (&) Levels (cm™) Configurations Terms J Ref.
No. Int. Observed Calculated Lower Upper Values

200 2455.177 2455.175 105 470.93 146 188.9 3sd4p- 3s9d 3P~ 3 2-3 K1

100 2457.187 2457.188 105 427.52 146 112.14 3sdp- 3s10s 3pe- 38 0-1 K1

300 2458.037 2458.032 105 441.50 146 112.14 3sdp- 3s10s 3pe- 3 1-1 K1

3 2458.88 2458.88 110 089.83 150 746.4 3s3d - 3s20f D- P 2-3 S2

500 2459.809 2459.812 105 470.93 146 112.14 3sdp— 3s10s o~ 3§ 2-1 K1

3 2466.28 2466.28 110 089.83 150 624.5 3s3d- 3s19f ip-1p° 2-3 S2

25 2473.008 2473.010 106 920.56 147 344.89 3sdp~ 3s510d pe- 1 1-2 K1

uviz | 1500 2475.252 2475.256 85 481.35 125 869.015 3p%- 3shp p-p 2-1 K1
300 2476.322 2476.313 106 920.56 147 290.98 3sdp- 3slls P13 1-0 K1

5 2485.35 2485.354 110 089.83 150 313.4 3s3d- 3sl17f DI o 2-3 52

10 2497.886 2497.887 110 089.83 150 111.6 3s3d- 3sl6f pD- P 2-3 K1

5 2504.25 2504.25 110 089.83 150 009.9 3s3d- 3slTp p-1p° 2-1 S2

20 2513.145 2513.147 110 089.83 149 868.6 3s3d- 3s1bf p-p 2-3 K1

45 2520.579 2520.587 110 089.83 149 751.2 3s3d- 3s16p p-1p° 2-1 K1

1000 2526.486 2526.484 95 350.60 134 919.40 3sds— 3s6p 1s-1p 0-1 K1

50 2532.092 2532.092 110 089.83 149 571.0 3s3d- 3sl4f D- P 2-3 K1

uv15 300 2532.629 2532.635 95 549.42 135 022.127 3s3d - 3sbp 3p - 3p° 3-2 K1
Uvl5 5 2533.117 2533.117 95 550.51 135 015.701 3s3d— 3s6p p-3p° 2-1 K1
uvis 45 2533.170 2533.177 95 551.44 135 015.701 3s3d - 3sbp ’p-2p° 1-1 K1
150 2540.179 2540.182 106 920.56 146 276.0 3sdp - 3s9d 'p-1p 1-2 K1

100 2540.706 2540.705 110 089.83 149 437.17 3s3d~ 3s1bp Ip.- 1p° 2-1 K1

450 2545.606 2545.609 106 920.56 146 192.1 3sdp- 3s10s P13 1-0 K1

150 2549.314 2549.313 105 427.52 144 642.0 3sdp- 3s8d 3pe-3p 0-1 K1

450 2550.217 2550.211 105 441.50 144 642.18 3sdp- 3s8d 3p°-3p 1-2 K1

500 2552.109 2552.109 105 470.93 144 642.45 3s4p- 3s8d 3pe—~3p 2-3 K1

50 2556.007 2556.008 110 089.83 149 201.6 3s3d- 3s13f D- P 2-3 K1

300 2556.793 2556.789 105 427.52 144 527.35 3s4p— 3s9s 3pe— 33 0-1 K1

500 25657.707 2557.704 105 441.50 144 527.35 3s4p— 3s9s 3pe- 38 1-1 K1
1000 2559.627 2559.631 105 470.93 144 527.35 3sd4p- 3s9s 3pe- 38 2-1 K1,

150 2565.694 2565.693 110 089.83 149 053.98 3s3d- 3sldp p-1p° 2-1 K1

150 2586.829 2586.827 110 089.83 148 735.66 3s3d~ 3s12f D~ 1F° 2-3 K1

300 2596.992 2596.990 110 089.83 148 584.44 3s3d- 3s13p p-tp 2-1 K1

15 2622.926 2622.934 111 637.33 149 751.2 3p%- 3sl6p 15— 1pe 0-1 K1

350 26217.597 2627.609 110 089.83 148 135.9 3s3d- 3sllf D- P 2-3 K1

Uvll 100 2631.546 2631.546 85 481.35 123 470.5 3p?- 3s4f D- P 2-3 K1
250 2635.020 2635.018 85 481.35 123 420.45 3p%- 3s4f D - 2-3 K1

500 2636.724 2636.716 110 089.83 148 004.49 3s3d~ 3s12p D~ 1p° 2-~1 K1

Uvi4 | 3000 2637.689 2637.691 95 549.42 133 450.07 3s3d -~ 3shf 3p - 3 -4 K1
Uvi4 | 1000 2638.178 2638.178 95 549.42 133 443.08 3s3d - 3s5f p- I 3-3 K1
UV14 | 2500 2638.255 2638.254 95 550.51 133 443.08 3s3d - 3shf p- 2-3 K1
Uvi4 500 2638.627 2638.627 95 550.51 133 437.71 R¢3d —~ 3¢hf 3p - 3pe 2-2 K1
UvVi4 | 2000 2638.690 2638.692 95 551.44 133 4317.71 353d -~ 3sbf *D- 3 1-2 K1
450 2640.408 2640.407 106 920.56 144 782.23 3s4p - 3s8d P 1D 1-2 K1

500 2650.073 2650.073 106 920.56 144 644.14 3s4p— 3s9s pP-13 1-0 K1

uvi 25000 2669.157 2669.155 0.00 37 45391 2c2. 3¢3p ig_ 3pe 0-1 K1
45 2671.811 2671.813 111 637.33 149 053.98 3p2- 3sldp 1§ 1p 0-1 K1

500 2683.274 2683.274 110 089.83 147 346.67 3s3d - 3s10f p-F 2-3 K1

500 2688.743 2688.748 110 089.83 147 270.82 3s3d - 3sllp p-1p° 2-1 K1

50 2705.770 2705.769 111 637.33 148 584.44 3p%- 8s13p 15 1p° 0-1 K1

300 2706.435 2706.435 105 427.52 142 365.54 3s4p- 3s7d 3pe—3p 0-1 K1

500 2707.452 2707.449 105 441.50 142 365.69 3sdp- 3sTd e~ 3p 1-2 K1

1000 2709.593 2709.587 105 470.93 142 365.98 3sdp—~ 3s7d 3pe-3p 2-3 K1

350 2719.884 2719.881 105 427.52 142 182.94 3sd4p - 3s8s pe_3g 0-1 K1

500 2723.098 2723.098 105 470.93 142 182.94 3s4p- 3s8s 3pe- 38 2-1 K1

150 2748.925 2748.921 111 637.33 148 004.49 3p2~ 3512p 1§ tp 0-1 K1
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Mult.| Rel. Air Wavelength (A) Levels (cm™) Configurations Terms J Ref.
No. Int. Observed  Calculated Lower Upper Values
500 2760.844 2760.845 110 089.83 146 299.92 38s3d - 3s10p p-tp° 2-1 K1
500 2762.464 2762.464 110 089.83 146 278.70 3s3d- 3s9f p-'F 2-3 K1
500 2801.178 2801.181 106 920.56 142 609.27 3sdp— 3s7d P~ D 1-2 K1
150 2805.518 2805.522 111 637.33 147 270.82 3p%- 3sllp Is-1p° 0-1 Kl
uvt 4000 2816.185 2816.185 59 852.02 95 350.60 3s3p- 3sds po- 18 1-0 K1
125 2820.646 2820.641 106 920.56 142 363.06 3sd4p- 3s8s po~ 18 1-0 K1
1000 2868.494 2868.494 110 089.83 144 941.10 3s3d- 3s9p p-p° 2-1 K1
500 2881.450 2881.446 110 089.83 144 784.45 3s3d - 3s8f p-'p 2-3 K1
10 2884.106 2884.109 111 637.33 146 299.92 3p?%— 3s10p 1S p 0-1 K1
Uvi3 2902.08 2902.143 91 274.50 125 721.703 3s4s—~ 3sbp 3§~ p° 1-2 P1
Uvi3 2902.08 2902.142 91 274.50 125 703.140 3sd4s- 3sbp 35— 3p° 1-0 P1
Uvi3 2903.19 2903.228 91 274.50 125 708.828 3sd4s— 3sbp 8- %p° 1-1 Pl
14 50 2994.277 2994.273 105 427.52 138 814.87 3s4p -~ 3s6d 3p- % 0-1 K1
14 400 2995.525 2995.528 105 441.50 138 814.87 3s4p— 3s6d 3p°-3p 1-2 K1
14 500 2998.150 2998.149 105 470.93 138 815.12 3s4p- 3s6d 3p°-3p 2-3 K1
30 3001.790 3001.788 111 637.33 144 941.10 3p%- 3s9p IS~ 1p° 0-1 K1
13 15 3022.789 3022.792 105 427.52 138 499.89 3s4p- 3sTs 3o 35 0-1 K1
13 200 3024.077 3024.070 105 441.50 138 499.89 3s4p- 3sTs P38 1-1 K1
13 500 3026.761 3026.765 105 470.93 138 499.89 3sdp- 3sTs pe-8 2-1 K1
28 750 3041.276 3041.276 110 089.83 142 961.20 3s3d- 3s8p p-p° 2-1 K1
27 750 3074.691 3074.684 110 089.83 142 604.05 3s3d- 3sTf p-'F 2-3 Kl
20 800 3088.516 3088.518 106 920.56 139 289.15 3s4p—- 3s6d p-1p 1-2 K1
19 7 3135.848 3135.850 106 920.56 -138 800.60 3sdp- 3sTs pe- 18 1-0 K1
2 3191.529 3191.531 111 637.33 142 961.20 3p2- 3s8p 1§ 1p° 0-1 K1
5 80 3275.767 3275.766 95 350.60 - 125869.015° 3s4s— 3sbp 15~ 1p° 0-1 K1
8 80 3313.344 3313.346 95 549.42 125 721.703 3s3d - 3s5p 3p-3p° 3-2 P1
8 2 3313.470 3313.466 95 550.51 125 721.703 3s3d - 3sbp ip-Ipe 2-2 P1
8 2 3314.756 3314.761 95 549.42 125 708.828 3s3d -~ 3s5p 3p-3p° 3-1 Pl
8 40 3314.883 3314.881 95 550.51 125 708.828 3s3d- 3sbp 3p-3p° 2-1 P1
8 1 3314.981 3314.984 95 551.44 125 708.828 3s3d - 3sbp 3p-3p° 1-1 P1
8 2 3315.516 3315.506 95 550.51 125 703.140 3s3d~ 3s5p 3p- p° 2-0 Pl
8 10 3315.608 3315.608 95 551.44 125 703.140 3s3d- 3sbp 3p- 3p° 1-0 P
26 50 3351.462 3351.462 110 089.83 139 918.98 3s3d- 3sTp p-p 2-1 K1
25 30 3428.894 3428.900 110 089.83 139 245.343 3s3d - 3s6f p- 2-3 K1
55 5 3463.63 3463.60 121 483.50 150 346.9 3s4d - 3s17f VB 3-4 S2
54 2 3516.05 3516.06 121 483.50 149 916.3 3s4d - 3sl5f D~ 3-4 s2
5 3534.856 3534.851 111 637.33 139 918.98 3p%- 3sTp g 1p° 0-1 K1
53 3 3552.00 3551.95 121 483.50 149 629.0 3s4d -~ 3s14f 3p - ° 3-4 52
7 200 3586.557 3586.557 95 549.42 123 423.36 3s3d - 3s4f p- 3 3-4 Pl
7 15 3586.708 3586.697 95 550.51 123 423.36 3s3d- 3s4f p- % 2-4 Pl
7 2 3586.811 3586.817 95 551.44 123 423.36 3s3d- 3s4f 3p-3 1-4 P1
7 50 3586.912 3586.931 95 549.42 123 420.45 3s3d - 3s4f 3p- 3-3 P1
7 25 3586.936} Pl
7 100 3587.068 3587.072 95 550.51 123 420.45 3s3d - 3s4f 3D 2-3 P1
7 5 3587.165} 3587.185 95 549.42 123 418.48 3s3d - 3s4f p - 3 3-2 Pl
7 10 3587.195 ' ' P1
7 30 3587.309} 3587.325 95 550.51 123 418.48 3s3d- 3s4f p- I 2-2 Pl
7 50 3587.342 Pl
7 70 3587.450 3587.445 95 551.44 123 418.48 3s3d - 3s4f 3D - 1-2 K1
52 4 3597.50 3597.46 121 483.50 149 273.0 3s4d- 3s13f 3p- 3 3-4 S2
12 10 3649.184 3649.204 105 427.52 132 822.95 3sdp- 3sbd 3pe-3p 0-1 Pi
12 5 3649.232 131




Al - Continued

Mult.| Rel Air Wavelength (A) Levels (cm™) Configurations ‘Terms J Ref.
No. Int. Observed  Calculated Lower Upper Values
12 40 3651.065} 3651.087 105 441,50 - 132 822.80 3s4p- 38s5d 3pe~3p . 1-2 P1
12 30 3651.096 P1
12 35 3654.981} 3655.004 105 47093 - 132 822.89 3sdp- 3s5d P~ 2-3 Pl
12 50 -3654.998 Pl
51 2 3656.319 3656.309 121 48350 - 148 825.7 3s4d- 3s12f 3p- 3 3-4 s2
18 30 3703.219 3703.225 106 92056 - 133 916.368 3s4p - 3s5d ip-1p 1-2 K1
11 10 3731.952 3731.954 105 42752 -~ 132215517 3s4p - 3s6s 3po- 33 0-1 X1
11 20 3733.908 3733.903 105 44150 - 132215517 3s4p— 3s6s 3pe_ 35 1-1 K1
50 3 3734.567 3734.521 121 48350 - - 148 253.08 3sd4d- 3sllf 3D- I 3-4 S2
50 2 3734.715 3734.658 121 483.92 - 148252.52 3s4d - 3sllf D - 2-3 S2
50 3734.726 121 484.252 ~ 148 252.37 3s4d - 3s1if 3p- 3 1-2
11 50 3738.015 3738.012 105 470.93 =~ 132215617 3s4p - 3s6s -8 2-1 Kl
39 2 3753.10 3753.001 121 866.725 - 148 004.49 3sbs— 3s12p Is-1p° 0-1 $2
33 8771.205 120 092.919 - 146 602.10 3555 3s10p 35 - 3p° 1-2
33 3771.938 120 092.919 — 146 596.95 3s55— 8510p 25— ape 1-1
33 3772.237 120 092.919 - 146 594.85 3s5s~ 3s10p 35— 3p° 1-0
49 6 3842.037 3842.016 12148350 -~ 147504.12 3s4d- 3s10f p- 3-4 S2
49 4 3842.213 3842.204 121 483.92 -~ 147 503.27 3s4d~ 3s10r p - 2-3 32
49 2 3842.317 3842.328 121 484,25 -~ 147502.76 3s4d- 3s10f 3p - I 1-2 S2
38 6 3859.33 3859.298 121 366.725 — 147 270.82 3s5s- 3sllp IS~ p° 0-1 s2
17 8 3866.160 3866.168 106 92056 - 132 778.633 3s4p~ 3s6s P18 1-0 K1
74 2 3870.057 3870.050 123 42336 - 1492555 8s4f- 3s13g -G 4- S2
1 100 3900.675 3900.675 59 852.02 - 85481.356 3s3p~ 3p? p-1p 1-2 K1
73 2d 3938.621 3938.631 123 42045 - 1488028 3s4f- 3sl2g -G 3- $2
73 1d 3939.066 3939.082 123 42336 - 148 802.8 3s4f- 3si2g -G 4- 82
63 2d 3946.406 3946.412 1234705 - 1488028 3s4f- 3si2g -G 3- s2
48 3979.988 121 483.50° - 146 602.10 3s4d~ 3s10p 3p- p° 3-2
48 3980.871 121 483.92 - 146 596.95 3s4d- 3s10p D - %p° 2-1
48 3981.256 121 484.252 ~ 146 594.85 3s4d- 3s10p 3p - %pe 1-0
32 3988.248 120 092.919 - 145 159.49 3555~ 3s9p 35— 3p° 1-2
32, 3989.589 120 092.919 ~ 145 151.06 3555~ 3s9p I5- 1-1
32 3990.421 120 092.919 - 145145.84 3sbs— 3s9p 35— 3p° 1-0
47 40 3995.838 3995.837 121 48350 -~ 146 502.47 3s4d- 3s9f D=3 3-4 K1
47 10 3996.075 3996.074 121 48350 - 146 500.99 3s4d - 3s9f p- 3 3-3 S2
47 30 3996.143 3996.141 121 48392 - 146 500.99 3s4d- 3s9f p- 3 2-3 K1
47 5 3996.182 3996.194 121 484.252 - 146 500.99 3s4d- 3s9f D~ 1-3 S2
47 5 3996.323 3996.315 121 483.92 - 146 499.90 3s4d~ 3s9f 3p- % 2-2 S2
47 20 3996.370 3996.368 121 484.252 — 146 499.90 3s4d - 3s9f D - F° 1-2 K1
89 2 4005.7 4005.75 124 794.13 - 1497512 3sd4d- 3s16p p-1p° 2-1 52
37 2 4009.58 4009.583 121 366.72 - 146 299.92 3sbs— 3s10p IS 1p° 0-1 S2
24 20 4026.5 4026.318 110 089.83 -~ 134 919.40 3s3d - 3s6p p-1p° 2-1 S2
72 2 4031.135 4031.18 123 420.45 - 148 220.1 3s4f- 3sllg ¥ -G 3- S2
.72 1 4031.210 S2
72 1d 4031.633 4031.65 123 42336 -~ 148 220.1 3s4f- 3sllg -G 4~ 52
62 2 4039.302 4039.33 1234705 - 148220.1 3s4f- 3sllg -G 3- $2
62 1 4039.397} S2
88 2 4056.8 4056.795 124 794.13 - 149 437.17 3s4d- 3s15p D~ p° 2-1 S2
71 1 4159.407} 4159.44 123 418.48 - 1474534 3s4f- 3s10g F~G 2~ s2
71 2 4159.450 S2
71 3 4159.728} 4159.78 123 42045 - 1474534 3s4f- 3s10g -G 3- $2
71 2 4159.809 S2
71 5 4160.239 4160.28 123 42336 - 1474534 3s4f- 3s10g -G 4- S2
71 6 4160.263} S2
61 3 4168.424} 4168.46 123 4705 - 1474534 3s4f— 3s10g -G 3- 52
61 3 4168511 52
46 50 4226.813 4226.816 121 48350 - 145135.31 3s4d~ 3s8f D - 3 3-4 K1
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Alu — Continued

Air Wavelength (&)

Mult.] Rel Levels (cm™) Configurations Terms J Ref.
No. Int. Observed Calculated Lower Upper . Values
43 5 5093.65 5093.82 121 483.92 - 143 272.86 3s4d- 3IsTf 3D - 3 2-3 S2
43 3 5100.34 5100.45 121 484.252 - 143 265.83 3s4d- 3IsTf p- 3 1-2 S2
68 500 5144.413 . 5144.42 123 418.48 - 142 851.6 3s4f- 3sTg -G 2- S2
68 500 5144.884} 5144.94 123 42045 - 1428516 3s4f- 3sTg -G 3- K1
68 300 5145.008 K1
68 500 5145.654 5145.71 123 42336 - 142 851.6 3s4f- 3sTg F -G 4- S2
58 200 5168.177 5158.23 1234705 - 142 851.6 3s4f- 3sTg -G 3- K1
58 300 5158.309 K1
67 4 5276.42 5276.396 123 41848 - 142 365.54 3s4f- 3sTd 3~ 3D 2-1 S2
67 4 5276.81 5276.902 123 42045 - 142 365.69 3s4f- 3sTd 3~ 3D 3-2 52
67 4 5277.68 5277.632 123 423.36 - 142 365.98 3s4f- 3sTd -3 4-3 S2
95 6 5278.62 5278.604 125 703.14 - 144 642.27 3Isbp~ 3s8d 3p°- 3 0-1 S2
95 8 5280.214 5280.216 125 708.828 - 144 642.18 3s5p - 3s8d 3p°— % 1-2 K1
95 100 5283.735 5283.733 125 721.703 — 144 642.45 3s5p - 3s8d 3p°-3p 2-3 K1
102 30 5285.842 5285.838 125 869.015 ~ 144 78223 3s5p~ 3¢8d po_ Ip 1-2 K1
94 4 5310.76 5310.831 125 703.14 - 14452735 3s5p - 3s9s 3p-38 0-1 $2
94 10 5312.32 5312.434 12570882 -~ 14452735 3sbp~ 3s9s 3pe-3§ 1-1 82
04 15 5316.075 5316.073 125 721.703 — 144 52735 3¢bp — 3¢0¢ pe_3g 2-1 K1
101 8 5324.61 5324.713 125 869.01 - 144 644.14 3sbp- 3s9s pP- 18 1-0 S2
42 12 5371.84 5371.33 121 48350 - 140 095.7 3sd4d- 3sTp 3p- 3p° 3-2 S2
42 5372.54 121 48392 - 1400919 3s4d- 3sTp 3p- % 2-1
34 2 5388.48 5388.682 121 366.725 - 139 918.98 3sbs—- 3sTp 15~ 1p° 0-1 S2
8 6 5502.88 5502.936 124 794.13 - 142 961.20 3sbd—~ 3s8p p-tp 2-1 S2
16 800 5593.302 5593.300 106 92056 - 124 794.13 3sd4p -~ 3s4d p-1p 1-2 K1
77 100 5613.291 5613.290 124 794.13 - 142 604.05 3s4d - 3s7f p-'F 2-3 K1
41 100 5853.62 5853.76 121 48350 - 138561.8 3s4d - 3s6f 3p- % 3-4 S2
41 80 5861.53 5861.77 121 483.92 - 1385389 3s4d - 3s6f - 2-3 S2
41 50 5867.81 5867.90 121 484.252 - 138 521.4 3s4d - 3s6f 3p- 1-2 S2
100 80 5971.980 5971.970 125 869.015 - 142 609.27 3sbp—~ 3s7d p°—- 1D 1-2 K1
93 3 5999.70} 5999.875 125 703.140 - 142 365.54 3sbp~ 3s7d 3pe_3p -1 P1
93 2 5999.83 Pl
109 2 6001.18 6001.26 132 778.633 - 149 437.17 3s6s— 3s15p s 1p° 0-1 S2
93 60 6001.76 6001.869 125 708.828 - 142 365.69 3sbp— 3s7d e~ 3p 1-2 P1
93 40 6001.88 6001.924 125 708.828 ~ 142 365.54 3sbp- 3s7d pe-3p 1-1 P1
93 200 6006.410 6006.408 125 721.703 -~ 142 365.98 3sbp- 3s7d 3pe-3p 2-3 K1
99 30 6061.124 6061.116 125 869.015 - 142 363.06 3sbp—~ 3s8s pe- s 1-0 K1
92 15 6066.32} 6066.36 125 703.140 - 14218294 3s5p - 3s8s 3pe_3g 0-1 P1
92 10 6066.44 . Pl
92 40 6068.43} 6068.45 125 708.828 ~ 142 182.94 3sbp— 3s8s 3pe_ 3 1-1 P1
92 25 6068.53 Pl
92 50 6073.198 6073.196 125 721.703 - 142 182.94 3sbp— 3s8s 3pe- 35 2-1 K1
66 50 6181.57} 6181.58 123 41848 - 139591.1 3s4f- 3s6g -G 2-3 P1
66 60 6181.68 P1
66 500 6182.262} 6182.33 123 42045 - 139 591.1 3s4f- 3sbg -G 3- K1
66 300 6182.447 K1
66 | 10004 6183.42 6183.44 123 423.36 - 139591.1 3s4f- 3sbg F-G 4~ Pi
57 300 6201.463 6201.53 1234705 - 139 591.1 3s4f- 3sbg -G 3~ K1
57 200 6201.655 K1
10 50 6226.18 6226.19 105 427.52 - 121 484.252 3sdp- 3s4d 3p°- 3 0-1 K1
10 75 6231.745 6231.750 105 44150 - 121 483.92 3s4p- 3s4d e~ 3p 1-2 K1
10 100 6243.36 6243.37 105 47093 - 121 483.50 3sdp~ 3s4d 3p°-3p 2-3 P1
22 30 6335.701 6335.71 110 089.83 -~ 125 869.015 3s3d - 3s5p 'D-p° 2-1 K1
65 6495.45 6495.19 123 42336 -~ 138 815.12 3s4f- 3s6d -3 4-3 S2
76 6609.64 6609.81 124 794.13 -~ 139918.98 3s4d - 3sTp p-p° 2-1 P1
29 2 6696.39 6696.430 120 092919 - 135 022.127 3sbs— 3s6p 35 3p° 1-2 S2
29 1 6699.46 6699.314 120 092.919 - 135 015.701 3sbs— 3sbp 35~ 3pe 1-1 S2

J. Phys. Chem, Ref. Data, Vol. 20, No. 5, 1991




WAVELENGTHS AND ENERGY LEVELS OF ALUMINUM 799
Aln — Continued

Mult.| Rel. Air Wavelength (3) Levels (cm™) Configurations Terms J Ref.
No. Int. Observed Calculated Lower Upper Values

11 6777.06 132 822.80 ~ 147 5744 3s5d- 3slip p- 3 | 2-

111 6777.10 132 822.89 -~ 1475744 3s5d~ Ssllp P- 3p | 3-2

111 6777.12 132 822.95 - 147574.4 3s5d~ 3sllp ip- | 1-

9 10 6816.69 6816.89 105 42752 - 120 092.919 3s54p— 3s5s o 35 0-1 Pl
9 50 6823.48 6823.39 105 44150 - 120 092.919 3s4p— 3sbs 3pe_ 3 1-1 Pl
9 80 6837.14 6837.13 105 47093 - 120 092.919 3s4p—~ 3sbs o 3 2-1 P1
75 10 6917.93 6917.93 124 794.13 - 139 245.34 3s4d— 3s6f Ip- | 2-3 Pl
15 1 6919.96 6920.34 106 92056 - 121 366.725 3s4p - 3sbs o1y 1-0 52
3 100 7042.06 7042.08 91 27450 — 105 470.93 3s4s— 3sdp g e | 1-2 Pl
3 50 7056.60 7056.71 91 27450 - 105 441.50 3sds— 3s4p g e | 1-1 Pl
3 10 7063.64 7063.68 91 27450 - 105 427.52 3sds~ 3s4p g- 3| 1-0 P1
114 7132.89 133 437.71 - 1474534 3s5f~ 3s10g - G 2-

114 7135.63 133 443.08 - 1474534 3s5f— 3s10g - G 3-

114 2 7138.81 7139.19 133 450.07 - 147 4534 3s5f— 3s10g - G 4- 52
98 50 7449.42 7449.44 125 869.015 — 139 289.15 - 3s5p— 3s6d po_ip | 1-2 Pl
21 90 7471.41 7471.41 110 089.83 - 1234705 3s3d— 3s4f p- | 2-3 Pl
119 2 7526.2 7526.2 134 183.7 - 147 467.0 3s5g— 3s10h G- B Pl
91 5 7624.48 7624.66 125 703.140 - 138 814.87 3s5p— 3s6d - 3D | 0-1 P1
91 10 7627.85 7627.96 125 708.828 — 138 814.87 3s5p— 3s6d 3pe_3p | 1-2 Pl
91 20 7635.33 7635.32 125 721.703 — 138 815.12 3s5p— 3s6d - P | 2-3 Pl
118 1 7709.78 7709.86 13345007 - 146 4169 3shf—~ 3s9g - G 4- Pl
90 5 7812.31 7812.33 125 703.140 — 138 499.89 3s5p— 3sTs 3po_ 3 0-1 P1
90 10 7815.83 7815.80 125 708.828 — 138 499.89 3s5p— 3sTs o 35 1-1 P1
20 20 7823.72 7823.68 125 721.703 - 138 499.89 3s5p— 3sTs 3po_ 3 2-1 Pl
116 5 8086.91 8086.86 133916.36 - 146 278.70 3s5d— 3s9f p- | 2-8 P1
110 15 8119.72 8119.65 13282289 - 14513531 3s5d— 3s8f P-F | 3-4 Pl
110 2 8121.89 8121.82 132 822.80 - 145131.93 3s5d- 3s8f P~ F | 2-3 P1
110 5 8122.08 Pl
110 1 8123.52 8123.42 13282280 - 14512951 3s5d— 3s8f Pp- 3| 2-2 Pl
110 {8123.47 13282289 - 14512951 3s5d— 3s8f p- | 3-2 Pl
110 8123.51 13282295 - 14512951 3s5d— 3s§f D~ | 1-2 P1
118 30 8160.15 8160.16 1341837 - 1464350 3s59- 3s9h G- H° P1
40 100 8354.318 8354.32 121 48350 - 133 450.07 3sdd— 3s5f P3| 3-4 K1
40 5 8359.23 8359.20 12148350 - 133 443.08 3s4d— 3s5f 3Pp- | 3-3 Pl
40 50 8359.492 8359.49 12148392 - 133 443.08 3s4d~ 3s5f P- | 2-3 K1
40 5 8363.251 8363.25 121 483.92 - 133437.71 3s4d- 3sbf D- | 2-2 K1
40 50 8363.469 8363.48 121 484.252 - 133 437.71 3s4d— 3s5f PD-F | 1-2 K1
4 100 8640.705 8640.70 95 350.60 - 106 920.56 3545~ 3sdp IS- | 0-1 K1
112 5 8671.06 8671.1 13343771 - 144 967.1 3s5f—- 3s8g - G 2-3 P1
112 10 8671.28 P1
112 20 8674.92} 8675.1 133 443.08 - 144 967.1 3s5f- 3s8g - G 3- P1
112 10 8675.28 Pl
12| 30 8680.26 8680.4 133 450.07 - 144 967.1 3s5f- 3s8g - G 4- Pl
112 25 8680.36 Pl
115 10 8858.39} 8858.6 133 681.78 - 144 967.1 3s5f— 3s8g - G 3- Pl
115 5 8858.77 Pl
108 9126.14 132215517 - 143 170.04 3s6s— 3s8p - | 1-2

117 10 9249.41 9249.4 1341837 - 1449922 3s5g— 358k G- W Pl
64 10 9286.578} 9286.6 123 41848 - 134 1837 2s4f— Achg w_ G 2- P1
64 20 9286.794 P1
64 30 9288.145} 9288.3 12342045 - 134 183.7 3s4f- 3s5g - G 3- P1
64 20 9288.550 Pl
64 50 9290.649 9290.8 123 42336 - 134 183.7 3s4f- 3s5g - G 4- Pl
64 40 9290.747 PI
56 30 933!.546} 9331.7 1234705 - 1341837 3s4f— 3s5g - G 3- 2!
56 20 0331.970 P1
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Al — Continued

Mult. Rel. Wavenumber (cm™) Levels (cm™) Configurations Terms J Ref.
No. Int. Observed Calculated Lower Upper Values

6 60 9921.57 9921.51 95 549.42 -~ 105 470.93 3s3d - 3sdp 3p- %P 2-3 P1

6 10 9920.55} 9920.42 95 550.561 ~ 105 470.93 3s3d -~ 3sdp 3p- 2-2 P1

6 5 9920.35 P1

6 40 9891.23 9890.99 95 550.51 ~ 105 44150 3s3d - 3sdp p- %P 2-1 P1

6 5 9890.43} 9890.06 95 551.44 ~ 105 441.50 3s3d - 3sdp D~ % 1-1 Pl

6 2 9890.08 Pl

6 5 9876.28 9876.08 95 551.44 - 105 42752 3s3d- 3sdp p- 3P 1-0 P1

16 8887.641 8887.65 124 794.13 -~ 133 681.78 3s4d - 3s5f p- P 2-3 Bl

2 8703.98 8704.0 134 183.7 - 142 887.7 3s5g - 3sTh G- KB Bl

41 8047.353 8047.353 125 869.015 - 133 916.368 3sbp— 3sbd tpe— 1p 1-2 Bl

36 7120.021 7119.81 125 703.140 ~ 132 822.95 3s5p— 3s5d 3~ 3 0-1 Bl

36 71 19.710} B1

14 7119.514 Bl

35 7114.378) 7114.12 125 708.828 ~ 132 822.95 3sbp ~ 3sb5d 3pe- 3p 1-1 Bl

110 7114.185 7113.97 125 708.828 -~ 132 822.80 3sbp - 3s5d 3pe- 3p 1-2 Bl

15 7114.066 ¢ Bl

16 7113.966 Bl

62 7113.877) B1

6 7101.582) f7101.25 125 721.703 -~ 132 822.95 3sbp—~ 3s5d 3pe— 3p 2-1 Bl

30 7101.386 {7101.19 125 721.703 ~ 132 822.89 3sbp— 3sbd 3pe— 3p 2-3 Bl

56 7101.268 ¢ 7101.10 125 721.703 -~ 132 822.80 3sbp - 3s5d e~ 3 2-2 Bl

182 7101.192 Bl

85 7101.105) Bl

35 6909.618 6909.618 125 869.015 -~ 132 778.633 3s5p - 3s6s p- 1§ 1-0 Bl

18 6512.586 6512.377 125 703.140 ~ 132 215517 3s5p— 3s6s 3o~ 35 0-1 Bl

15 6512‘294} Bl

11 6512.085 Bl

23 6506.941) 6506.689 125 708.828 ~ 132 215517 3s5p - 3s6s 3o~ 3§ 1-1 Bl

52 6506.780 - Bl

2 6506.648 § Bl

10 6506.564 Bl

22 6506.491 Bl

21 6506.440 ) Bl

4 6494.145) 6493.814 125 721.703 ~ 132 215517 3sbp - 3s6s P~ 3§ 2-1 Bl

22 . 6494.003 Bl

10 6493.954 Bl

85 6493.820 ¢ Bl

24 6493.743 Bl

40 6493.711 Bl

14 6493.644 ) Bl

2 6153.709 Y 6153.4 133 437.71 -~ 139591.1 3sbf- 3s6g - 3¢ 2-3 R1

2 6153.517 Bl

3 6153.411 Bl

3 6153.332 | Bl

3 6153.286 B

9 6153.119 Bl

5 6153.036 Bl

2 6152.981 / Bl

19 6148.259) 6148.0 133 443.08 -~ 139591.1 3s5f- 3s6g 3F- 3G 3- Bl

4 6147.848 Bl

5 6147.814 ¢ Bl

7 6147.774 Bl

8 6147.731 ) Bl
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WAVELENGTHS AND ENERGY LEVELS OF ALUMINUM

Al n — Continued

Mult.| Rel. Wavenumber (cm™) Levels (cm™) Configurations Terms J Ref.
No. Int. Observed Calculated Lower Upper Values

3 6141.385) 6141.0 133 450.07 139 591.1 3shf- 3s6g 3F- 3G 4- Bl

4 6141.325 Bl

4 6141.280 Bl

5 6141.243 Bl

8 6141.204 Bl

17 6141.114 Bl

5 6141.049 Bl

5 6140.989 Bl

5 6140.909 Bl

4 6140.805 Bl

2 6140.678 J Bl

15 5909_536} 5909.3 133 681.78 139 591.1 3s5f—~ 3s6a P-1G | 3-4 Bl

8 5909.01 Bl

9 5739.366 Y 5738.9 132 822.89 138 561.8 3sb5d - 3s6f D3 3-4 Bl

3 5739.045 Bl

85 5738040 Bl

6 5738.856 | Bl

17 5738.794 Bl

3 5738.731 Bl

6 5738.682 Bl

2 5738.582 Bl

8 5716.221) 5716.1 132 822.80 138 538.9 3sb5d~ 3s6f - 2-3 Bl

6 5716.082 5716.0 132 822.89 138 538.9 3s5d— 3s6f 3D 3-3 Bl

7 5715.976 ¢ Bl

6 5715.797 Bl

5 5715.744 Bl

5 5698.600 5698.6 132 822.80 138 521.4 3s5d - 3s6f D3| 2-2 Bl

2 5698.551 {5698.5 132 822.89 138 521.4 3s5d - 3s6f 3p - 3 3-2 Bl

4 5698.484 5698.4 132 822.95 138 5214 3s5d - 3s6f 3p- 1-2 Bl

4 5698.406 | - Bl

4 5698.280 Bl

4 5698.242 Bl

3 5698.195 Bl

2 5608120/ Bl

631 5628.964 ) 5628.784 120 092.919 125 721.703 3sbs— 3s5p 35 - 3p° 1-2 Bl

1778 5628.890 Bl

1072 5628.862 Bl

3715 5628.770 ¢ Bl

4317 5628.646 Bl

1000 5628.590 Bl

178 5628.448 ) Bl

1072 5616.167 ) 5615.909 120 092.919 125 708.828 3sbs~ 3sbp 35 3p° 1-1 Bl

1148 5616.110 Bl

447 5616.042 Bl

105 5615.953 [ BI

2188 5615.812 Bl

1072 5615.651 ) Bl

562 - 5610.522 5610.221 120 092.919 125 703.140 3sbs— 3s5p 35 3pe 1-0 Bl

832 5610.307} Bl

1000 5610.006 Bl

126 5461.411 5461.4 134 183.7 139 645.1 3s5g~ 3s6h G- H° Bl

2 5401.16 5401.1 139 591.1 144 992.2 3s6g- 3s8h G- H Bl

18 5328.975 5328.975 133 916.368 139 245.343 3sbd— 3s6f p- Ipe 2- Bl

347 4502.290 4502.290 121 366.725 125 809.015 3555~ 3s5p 15—~ | 0-1 B1

5 4369.802 4369.75 134 919.40 139 289.15 3s6p - 3sbd po_1p 1-2 B1

3 4342.218 4342.103 121 366.725 125 708.828 3s55— 3sbp Is-%  0-1 Bl

3 4342.061} Bl

2 4341.935 Bl




Al n — Continued

Mult.| Rel. Wavenumber (cm™) Levels (cm™) Configurations Terms J Ref.
No. Int. Observed Calculated Lower Upper Values
4 4238.571) 4238.20 12148350 - 125 721.703 3s4d - 3s5p 3p— 3p° 3-2 Bl
66 4238.448 {4237.78 121 48392 - 125721703 3s4d— 3sbp 3p- 3pe 2-2 Bl
145 4238.389 4237.451 121 484.252 ~ 125 721.703 3s4d - 3sHp Ip- 3p° 1-2 Bl
195 4238.325 B1
1820 4238.261 Bl
23 4238.114 Bl
302 4237.956 Bl
170 4237.933 | Bl
107 4237.817 Bl
95 4237.723 Bl
95 4237.723 Bl
19 4237.663 Bl
18 4237.540 Bl
31 . 4237.440 B1
1 4237.238 Bl
2 4237.135 J Bl
12 4225610\  [4224.91 121 48392 - 125 TU8.828 Ss4d— 3sbp 3P~ e 2-1 Bl
15 4225.530 | 4224.576 121 484.252 — 125 708.828 3s4d— 3shp 3p- 3p° 1-1 Bl
66 4225.485 ' B1
48 4225.453 Bl
11 4225.405 B1
20 4225.148 Bl
1023 4224.994 Bl
407 4224901 Bl
324 4224.759 Bl
126 4224.659 Bl
91 4224.501 B1
145 4224.441 Bl
31 4224.378 Bl
15 4224317 Bl
120 4219.349 4218.888 121 484.252 — 125 703.140 3s4d - 3sbp 3p- 3p° 1-0 Bl
309 4218.957 Bl
263 4218.856 Bl
191 4218.796 _ Bl
1 3881.238 3881.20 134 919.40 - 138 800.60 3s6p— 3s7s pe-ig 1-0 Bl
2 3799.513 3799.17 135 015.701 — 138 814.87 3s6p— 3s6d 3pe_3p 1- Bl
1 3799.463 Bl
1 3799.403 Bl
5 3799.206 Bl
2 3799.063 Bl
2 3793.142 {3792‘99 135022.127 — 138 815.12 3s6p- 3s6d 3po_3p 2-3 Bl
2 3793.077 3792.74 135 022.127 - 138 814.87 3s6p— 3s6d 3po_. 3p 2-2 Bl
7 3793.009 Bl
3 3792.848 Bl
5 3484.329 3484.19 135 015.701 - 138 499.89 3s6p— 3sTs 3po_ 35 1-1 Bl
13 3477.788 3477.76 135 022.127 — 138 499.89 3s6p— 3sTs 3pe_ 38 2-1 Bl
16 3296.619 3296.6 139591.1 - 1428877 3s6g~ 3sTh G-H° Bl
58 3253.231 3258.2 139645.1 - 1428983 3s6h— 3s7i Ho- 1 Bl
13 3169.285 3169.27 10692056 — 110 089.83 3s4p— 3s3d pe_1p -2 Bl
17 2806.781 2806.610 132 215517 - 135 022.127 3s6s— 3s6p 35— ap° 1-2 Bl
41 2806.715 Bl
23 2806.679 Bl
66 2806.601 Bl
35 2806.573 Bl
13 2806.469 Bl
26 2806.421 Bl
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WAVELENGTHS AND ENERGY LEVELS OF ALUMINUM

Al 1 — Continued

Mult.| Rel Wavenumber (cm™) Levels (cm™) Configurations Terms J Ref.
No. Int. Observed Calculated Lower Upper Values
23 2800.447 2800.184 132 215,517 - 135 015.701 3s6s~ 3s6p 35— %p° 1-1 Bl
33 2800.353 B1
25 2800.138 B1
40 2800.062 Bl
27 2799.946 Bl
15 2797.061 2796.768 132 215,517 - 135012.285 3s6s— 3s6p 3§ - 3p° 1-0 Bl
19 2796.850] Bl
22 2796.559 Bl
20 2199.351) 2199.33 132 822.80 - 135 022.127 3s56d~ 3s6p ip-Pp° 2-2 B1
30 2199.321 {2199.24 ‘132 822.89 - 135 022.127 3sbd - 3s6p 3p-3p° 3~-2 B1
21 2199.276 ¢ 2199.18 132 82295 -~ 135022.127 3s5d - 3sbp 3p-3p° 1-2 B1
52 2199.233 Bl
25 2199.156 ) Bl
16 2193.359 2192.90 132 822.80 - 135 015.701 3s5d - 3s6p 3p-p° 2-1 Bl
19 2193.019 2192.75 132 822.95 - 135 015.701 3s5d~ 3s6p 3p- 3p° 1-1 Bl
18 2192.962 Bl
13 2192.823 | Bl
23 2192.725 Bl
23 2192.678 Bl
20 2192.655 B1
16 2192.501/ Bl
26 2140.736} 2140.77 132 778.633 - 134 919.40 3s6s— 3s6p L of 0-1 Bl
25 2140.713 132 778.633 - 134 919.40 3s6s~ 3s6p g~ 1p° 0-1 Bl
117 1939.857) 1939.86 121 48350 - 123 423.36 3s4d~ 3s4f - 3-4 Bl
43 1939.812 Bl
162 1939.787 » Bl
29 1939.747 B1
23 1939.666 ) Bl
17 1937.157) {1936.95 121 48350 - 123 420.45 3sdd- 3s4f D 3 3-3 Bi
21 1937.126 1936.53 121 483.92 — 123 42045 B8s4d — 8s4f 3p - I 2-38 Bl
25 1937.066 Bl
27 1936.961 Bl
17 1936.775 ¢ Bl
76 1036.608 Bl
76 1936.591 Bl
81 1936.469 Bl
25 1936.215 Bl
1934.98 121 48350 -~ 123 418.48 3sdd - 3s4f 3p - 3p° 3-2

18 1934.695 1934.56 121 48392 -~ 12341848 3s4d - 3s4f 3D - e 2-2 Bl
28 1934.592 {1934.23 121 484.252 — 123 418.48 3sd4d~ 3s4f P- e 1-2 Bl
45 1934.457 Bl
28 1934.223 Bl
66 1934.177 Bl
22 1034.110 Bl
54 1934.067 Bl
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Alm

Na 1 isoelectronic sequence

Ground state 15225%2p®3s 2Sip

Ionization energy 229 445.7+0.2cm™" (28.447 65+0.000 08 V)

The four-place calculated wavelengths in the region
486 —1936 A have estimated errors from 0.0006 A at the
shortest wavelengths to about 0.003 A at 2000 A [I1]. We
have included calculated wavelengths for all lines tabu-
lated by Isberg, even though many of these lines in the
region below 3000 A have not yet been observed. The cal-
culated wavelengths above 2000 A are based on Isberg’s
measurements having estimated errors of about 0.010 A
for the three-place values and 0.03 A for the two-place
values.

Transitions involving levels based on 2p excitation have
been observed below 200 A both in emission [F1] and ab-
sorption [B5, BG]. Pending further rescarch and compila-
tion of the excited-core levels, we have included here only
the stronger and/or more certainly classified of these
lines; additional wavelengths are given in the references
[F1, BS, B6]. The tabulated lines below 200 A are classi-
fied by upper levels of the excited-core configurations
2p°3s?, 2p*3p?, 2p°3s3d, and 2p°3s3p. We also include
longer-wavelength lines (in the 1192—1596 A range)
classified as transitions within the excited-core system;

2p%3s3p —2p°3p?, 3s3d arrays [G1]. The uncertainties of
these longer-wavelength measurements, +0.08 to
+0.15 A, correspond to uncertainties of *10cm™! or
less in the relative positions of the ten quartet levels in-
volved [G1]. We fixed the position of this ten-level group
relative to the 2p®nl single-electron system by using the
unblended 2p®3p P, — 2p*3s3p *Dsp, *Psp lines from [F1].
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Al m1
Mult.] Rel. Vac. Wavelength (A) Levels (cm™) Configurations Terms J Ref.
No. Int. Observed Calculated Lower Upper Values
ga | 137.46 137.46 0.00 - 727500 2p®3s—2p°(*P*)3s3d(°D) | 28-2%P° | Yo~ | B5
ga | 137.83 137.83 0.00 - 1725530 2p®3s-2p5(*P*)3s3d(°D) | 28-2P° | -9, | B5
ga | 138.10 138.11 0.00 - 724080 2p®3s-2p5(P9)3s3d(®D) | 25-2D° | Y,-%, | BS
ga 138.83 138.83 0.00 -~ 720300 2p°®35—2p°CP)3s3d(°D) | *5-'D° | Y- | BS
ga | 14395 143.95 0.00 - 694700 2p*3s - 2p5(*P*)3p%('D) 3-2p° | Y- | B5
ga | 14417 144.17 0.00 - 693650 2p°3s — 2p5(P*)3p2('D) 2g-2p | Yyl | B
9g 169.07 169.07 0.00 - 591 470 2p*3s - 2p©3s® 25— 2p° | Yoy | FI
6 169.73 169.75 53 682.93 -~ 642 800 2p%3p - 2p5(*P*)3s3p (PP°) | 2P°- 2P Ya-3y | BB
7 169.82 169.81 53 916.60 — 642 800 2p%3p - 2p5CP)3s3p(°P°) | P°-2P | ¥%-%, | B6
10g,b0 | 170.11 170.0 53 682.93 — 642 000 2p°%3p ~ 2p5(3P*)3s3p (°P°) | 2P°- 2P YYo= | B6
170.11 0.00 - 587850 2p*°3s — 2p3s*? 25— 2pr a=lp
8 170.24 170.25 53 916.60 - ‘641 300 2p%3p - 2p°(P*)3s3p(°P°) | P°- 2D | Y,- %, | F1,B6
7 170.49 170.50 53 682.93 — 640200 2p®3p - 2p5(P°)3s3pCP?) | 2P°-2D | Y,- 3, | B6
6 17057 170.57 53 916.60 - 640 200 2p%3p - 2p5(P*)3s3p(°P°) | 2P°-2D. | -3, | B6
2 171.04 171.05 53 682.93 - 638 300 2p%3p - 2p5(*P*)3s3p (°P°) | 2P°- ‘P Yo 3y | B6
3 171.12 171.12 53916.60 - 638 300 2p%3p — 2p5(2P*)3s3p (3P°) | 2P°- 1P %,~3%, | B6
6 171.37 171.37 53 016.60 — 637451 2p°3p - 2p5(2P*)3s3p (°P°) | 2P°- P Y= | FI
2 172.1 172.05 53 682.93 - 634 900 2p%3p - 2p5(2P*)3s3p(PP°) | 2P°- 4D | Yo=Y | F1
172.12 53 916.60 - 634 900 2p%3p - 2p5CP)3s3p(°P°) | 2P°~ D | Yo~
2 172.31 172.31 53 682.93 - 634 039 2p®3p - 2p5(P)3s3p(P) | 2P°~D | Yo=Y | F1
2 172.45 172.38 53916.60 - 634 039 2p®3p - 2p>(>P)3s3p(°*P°) | 2P°~ D | -3, .| B6
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WAVELENGTHS AND ENERGY LEVELS OF ALUMINUM

Alm — Continued

Mult.; Rel Vac. Wavelength (&) Levels (cm™) Configurations Terms J Ref.
No. Int. Observed Calculated Lower Upper Values
7 172.62 172.62 53 916.60 633 220 2p%3p - 2p5(2P*)3s3p(P?) | 2P°-*D | ¥%-5, | F1
6 175.02 174.95 53 682.93 625 260 2p3p - 2p5(P)3s3pCP) | 2P°~S | Yo% |F1
{175.03 53 916.60 625 260 20%3p - 20°CP)3s3p(P) | -S| Y-
709 486.95 486.8839 0.00 205 387.77 3s-Tp 5% | Yp-3, | E2
486.9124 0.00 205 375.74 3s-Tp g-2p | Yo Yy
2509 511.215 511.1384 0.00 195 641.74 3s-6p 52| Y-, | E2
511.1907 0.00 195 621.72 35— 6p L o IR
uva 500y 560.300 £60.3173 0.00 178 470.32 3s-5p ig2zpe | 1,3, [ E2
uvs 560.4331 0.00 178 433.43 3s~5p -2 | Yy
644.3339 53 682.93 208 881.83 3p-Td o | Y=
645.3063 53 916.60 208 881.83 3p-Td po?p | Yy
100 670.144 670.0676 53 682.93 202 921.60 3p~Ts peozg | oy, | E2
200 671.198 671.1184 53 916.60 202 921.60 3p-Ts -2 | Y-y | E2
677.0819 53 682.93 201 375.56 3p-6d po_ip | Yp= 3
678.1548 53 916.60 201 375.56 3p-6d po_2p | Y, 3,
678.1564 53 916.60 201 375.20 3p—-6d oD | Yy B
uv2 500g 695.817 695.8289 0.00 143 713.50 3s—4p g_2po | Y, 3, | E2
1)) 400g 696.212 696.2170 0.00 143 633.38 3s—4p -2 Y-ty | E2
200 725.716 725.6826 53 682.93 191 484.23 3p-6s 28 | Y-y | E2
300 726.948 726.9152 53 916.60 191 484.23 3p-6s o5 | Y-ty | E2
739.6707 53 682.93 188 878.22 3p-5d oD | -3
740.9514 53 916.60 188 878.22 3p-5d pe_2p | 33
740.9550 53 916.60 188 87757 3p-5d pea?D | YO
400 855.040 855.0340 53 682.93 170 637.35 3p-5s -2 | Y- | E2
500 856.768 ©  856.7457 53 916.60 170 637.35 3p-bs P25 | Y3y | E2
1g,E2 | 862.382 862.3775 0.00 115 958.50 3s-3d 25-2D | Y%-% | G4
400 892.056 892.0242 53 682.93 165 787.51 3p-4d 2pe_2p | Y3, | E2
450 893.905 893.8874 53 916.60 165 787.51 3p-4d 2D | ¥Y-3, | E2
893.8969 53 916.60 165 786.32 3p-4d p_?p | Y-8
1071.730 115 956.21 209 263.25 3d-Tf D2} Sy
1071.757 115 958.50 209 263.25 3d-1f D2 Y-
1118.173 115 956.21 205 387.77 3d-Tp P2 | G,
1118.202 115 958.50 205 387.77 3d-Tp p_zpe | Y-y
1118.353 115 958.50 205 375.74 3d~Tp D=2 Y=V
10 1162.66 1162.589 115 956.21 201 971.16 3d-6f P 2p | 5 E2
1162.620 115 958.50 201 971.16 3d~6f D2 Yy 5y
1192.60 1192.61 632 453 716 303 2p3(2P*)3s3p (°P*) ~ 2p°(2P)3s3d(°D) | “D-*F° | Y- | G4
1254.933 115 956.21 195 641.74 3d-6p pzpe | 53,
1254.969 115 958.50 195 641.74 3d-6p p_2p | -3,
1255.284 115 958.50 195 621.72 3d-~6p pzpe | 31y
1262.248 126 164.05 205 387.77 4s-Tp - | Y=
1262.440 126 164.05 205 375.74 45-Tp 5-2pe | Yl
1274.05 1274.05 637 451 715 941 205(P*)3s3p (°P°) - 2p°(3P*)3s3d(D) | “‘P-P° | 5-5. | G4
1336.05 1336.06 625 260 700 107 2p5(2P°)3s3p (°P°) ~ 20 °(*P°)3p%(°P) S| Y- | G4
100 1352.857  (1352.810 115 956.21 189 876.42 3d-&f oz | 5,-7 | R2
1352.816 115 956.21 189 876.10 3d-5f Do | Y-
1852.858 115 958.50 189 876.10 3d—5f D~ | Yo 5
600 1379.670 1379.670 53 682.93 126 164.05 3p-4s 2pe2g | Yol [ E2
800 1384.140 1384.132 53 916.60 126 164.05 3p-4s 2po_25 | Y-, | B2
1386.94 1386.94 633 220 705 321 2p5(2P9)3s3p (°P°) - 2p°(3P°)3p2(°P) D-4D°| 5%,-5, | G4
1387.93 1387.93 632 453 704 503 2p5(2P)3s3p (°P°) - 2p°(2P*)3p2(’P) D-D°| o= | G4
1402.87 { 1402.86 633 220 704 503 2p°(2P*)3s 3p(°P°) - 2p°(3P)3p2(°P) PD-D°| -7 | G4
1402.88 634 039 705 321 2p°(2P°)3s 3p(°P°) - 2p°(3P)3p2(°P) D~ | -3,




Al m — Continued

ult.] Rel Vac. Wavelength (A) Levels (cm™) Configurations Terms J Ref,
lo. Int. Observed Calculated Lower Upper Values
1439.311 126 164.05 -~ 195 641.74 4s-6p 2g_2pe | 1,_3,
1439.726 126 164.05 - 195 621.72 45— 6p I TR
1473.40 1473.40 637 451 - 1705 321 2p°(2P")3s3p CP°) - 2p°(2P°)3p2(°P) p_pe| 5,5, | G4
1478.10 1478.11 632 453 - 700 107 2p5(2P°)3s 3p (°F°) - 2p°(2P)3p2(°P) PP | Y-85, | G4
1491.45 1491.38 637 451 - 704503 2p5CP*)3s3pCP°) - 2p°(P)3p*(°P) P-9D°| - | G4
1532.604 14363338 - 208 881.83 p-Td poozp | Y- Y,
1534.488 143 71350 — 208 881.83 4p-17d pe_2p | ¥,
1596.00 1596.02 637 451 - 700 107 2p5(2P*)3s3p CP°) - 2p°(P°)3p>(°P) p-tpe | 5,5, | G4
1599.639 115 956.21 - 178 470.32 - 2D | Bfp=3,
1599.697 11595850 - 178 470.32 3d-5p p-2pe | Y-,
1600.642 11595850 ~ 178 433.43 3d-5p p-2pe | 3ol
700 1605.7661  1605.7661 53 682.93 -~ 11595850 3p-3d -2 | Y- | 11
100 1611.8141  1611.8140 5391660 - 11595850 3p-3d pe_zp [ -3, | N
800 1611.8735  1611.8734 5391660 - 11595621 3p-3d -2 | Y5, | 11
1686.676 143 633.38 - 202 921.60 4p-Ts o285 | Yoo Uy
1688.958 14371350 - 202 921.60 dp-Ts .25 | Y-y,
1731.836 14363338 — 201 375.56 4p-6d po_2p | Yoy
1734.243 143 71350 -~ 201 375.56 4p-6d 2D | -
1734.253 143 713.50 - 201 875.20 4p~06d . 2P =D | Yo%
V1 | 1000g 1854.7164  1854.7163 000 - 53916.60 3s-3p [ Y- | 1N
Wil 600g 1862.7895  1862.7896 0.00 - 53682.93 3s-3p -2 | Yo Yy I 1N
1911.817 126 164.05 — 178 470.92 45— Gp =P | YYo=
1913.166 126 164.05 - 178 433.43 45-5p -2 | Y-y
300 1935.8404 { 1935.8401 | 115956.21 -— 167 613.37 3d-4f -2 Y- | 1L
{ 1935.8633 | 11595621 - 167 612.75 3d-4f D | -
200 1935.9489  1935.9491 | 11595850 — 167 612.75 3d—4f P2 | Y5 | 11
Air Wavelength (3)
2013.959 167 612.75. - 217250.17 4f-9g 2G| Y- Ty
2013.984 167 613.37 - 217 250.17 4f-9g 2G| Yy
2073.633 16578632 - 213 995.48 4d-8f P2 | 5,—
2073.684 165 78751 - 213 995.48 4d - 8f D | -5
2089.163 14363338 -~ 191 484.23 4p-6s po_2g | 1Y,
2092.667 143 71350 - 191 484.23 4p - 6s oS | Y-y
1 2154.635 [ 2154.613 167 612.75 - 214 010.22 4f-8g 2G| -y | P2
2154.641 167 613.37 - 214 010.22 4f-8g -G | Yy~
2167.356 167 612.75 - 213 737.44 4f-8d F-2p | -
2167.385 167 613.37 - 213 737.44 4f-8d 02D | Yy 5y
1d 2209.66 2209.508 143 633.38 - 188 878.22 4p-5d -2 | Yy-% | P2
2d. |2213.56 2213.428 14371350 - 188 878.22 4p-5d 2D | Y3 | P2
2213.460 143 71350 - 188 877.57 4p-5d pro2p | Y-8
3d 2299.47 2299.362 165 786.32 - 209 263.25 4d-1T P2 | Sp— P2
2299.425 165 78751 — 209 263.25 4d-7° P2 | ¥y
5d 2398.98 2398.975 167 612.75 - 209 284.53 4f-"g 2G| -7, | P2
2399.011 16761337 - 209 284.53 4f-Tg -G | Yp-
1 2422.44 2422.386 167 612.75 — 208 881.83 4f-7d o2 | 5,- P2
2422.422 167 613.37 - 208 881.83 4f-7d 2po_2p | Yy~ 5y
2524.401 16578632 — 205 387.77 4d-"Tp P_2pe| 5T,
2524.477 165 78751 - 205 387.77 4d-"Tp D | Y-
2525.244 165 78751 — 205 375.74 4d-Tp D-2pe | Yo UYy
9d  |2762.815 {2762.772 165 786.32 — 201 971.16 4d - 6f P2 | By P2
2762.863 165 78751 — 201 971.16 4d-6f 2| Y5
2831.706 178 433.43 - 213 737.44 5p - 8d PP-2D | Y-
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WAVELENGTHS AND ENERGY LEVELS OF ALUMINUM 807
Al m — Continued
Mult.] Rel Air Wavelength (A) Levels (cm™) Configurations Terms J Ref.
No. Int. Observed Calculated Lower Upper Values
2834.668 178 470.32 213 737.44 5p-8d pe_2p | B,
2876.819 170 637.35 205 387.77 5s—Tp P S VA
2877.815 170 637.35 205 375.74 5s~Tp o2 | Y Yy
10 2907.05 2906.900. 167 612.76 202 003.58 47— 6g -G | -y | P2
2906.953 167 613.37 202 003.58 4f-6g 2G| Yy
2 2961.06 2960.974 167 612.75 201 375.56 4f-6d =D | P~ | P2
2961.060 167 613.37 201 375.20 4 - 6d 2F° - 2p o= o
3d 3180.111  3180.100 178 43343 209 869.89 5p-8s peo2g | Yo Uy | 11
4d 3183.824  3183.836 178 470.32 209 869.89 5p - 8s pon2g | Yy | I
10 2d 3283.316  3283.299 178 433.43 208 881.83 5p-1Td peo2p | Yo | 11
10 3d 3287.302  3287.282 178 470.32 208 881.83 5p-1d o2 | B | 1N
9 3348.517 3348513 165 786.32 195 641.74 4d-6p p2pe | B9, |11
8 3350.885  3350.894 165 787.51 195 621.72 4d-6p D2 | Yy I 11
3524.869 188 877.57 217 239.31 5d—9f P2 | ST,
3524.950 188 878.22 217 239.31 5d - 9f D) 3,5
1 14 3601.628  3601.630 115 956.21 143 713.50 3d-4p B I LA B ]
1 1l 3601.926  3601.927 115 958.50 143 T13.50 3d - 4p Sp-2p | Y= |11
1 13 3612.356  3612.355 115 958.50 143 633.38 3d-4p po2pe i Bt iy
3652.052 189 876.10 217 250.17 5f~9g 2G| Bfp— T
3652.094 189 876.42 217 250.17 5f—9g 2G| Yy
20 1d 3658.3 3658.790 189 928.49 217 252.15 5g— 9h G2 | - | P2
20 3658.815 189 928.68 217 252.15 5g -9k G2 | By 1Y,
3660.510 189 928.49 217 239.31 5g-9f 2G-2f | Ty 5y
3660.535 189 928.68 217 239.31 59-9f G2 | %~
4 10 3702.106  3702.106 143 633.38 170 637.35 4p-5s o2 | Y-y | IN
4 1 3713123  3713.123 143 713.50 170 637.35 4p-5s o2 | Y-y |11
12 5d | 3980.14 3980.097 188 877.57 213 995.48 5d - 8f Dl - il
12 3980.200 188 878.22 213 995.48 5d ~ 8f p_2pe | 3,5,
2 3998.164  3998.167 170 637.35 195 641.74 55~ 6p /-2l Yoy 1N
1 4001.376  4001.371 170 637.35 195 621.72 bs—6p o2 Y-l |11
5 4082.450  4082.452 178 433.43 202 921.60 5p-Ts ooy Y-l | 11
6 4088.611 4088.611 178 470.32 202 921.60 5p~Ts o2 | Y- | 1N
16 5d 4142.37 4142.343 189 876.10 214 010.22 5f-8g oG | Y-Th |11
16 4142.398 189 876.42 214 010.22 5 -8y R -2G | V="
5 12 4149915 4149913 165 786.32 189 876.42 4d-5f P - 11
5 12 4150.173  4150.173 165 787.51 189 876.10 4d-5f P | Y- i1
bl ]4150.91 4150.888 189 928.49 214 012.93 Bg—8h G-2) =% | 1IN
{ 4150.920 189 928.68 214 012.93 59— 8h G- 2 | %y
4153.897 189 928.49 ' 213 995.48 59— §f G- | Yp— 5,
4153.930 189 928.68 213 995.48 59— 8f G- | Y-y
15 bl |4189.78 4189.70 189 876.10 213 737.44 5f-8d 22D | 5y 1
15 4189.75 189 876.42 213 737.44 5f-8d o2 | Y5y
9 4d 4357.562  4357.568 178 433.43 201 375.56 5p —6d pe_2p | Y- |11
S 5d 4304.0642 43064.055 176 470.32 201 376.20 op-96d 2p - %p %o Sy } i
8 12 4479.892  4479.885 167 612.75 189 928.49 4f-5¢ oG | Y- |1
8 12 4479.968 4479971 167 613.37 189 928.68 4f-5g -G | =% 1
3 13 4512.564  4512.565 143 633.38 165 T87.51 4p-4d tpratp | Y- | UL
3 11 4528942  4528.944 143 713.50 165 787.51 4p-4d o2 | Y- | 1Y
3 14 4529.194 4529.188 143 713.50 165 786.32 4p-4d oD | -5 | 1L
6 5 4701.148  4701.144 167 612.75 188 878.22 4f—5d -2 | -3 | 1
6 6 4701.412 4701424 167 613.37 188 877.57 4f~5d -2 | =% |11
11 5d 4904.10 4904.03 188 877.57 209 263.25 5d—Tf P2 | =T | 11
11 { 4904.19 188 878.22 209 263.25 5d-Tf P2 | Y-y
14 5d |5151.01 5150.97 189 876.10 209 284.53 5f-Tg oG | Sp-Th |1
14 5151.05 189 876.42 209 284.53 5f-Tg -G Y-




Al ~ Continued

fult.] Rel Air Wavelength (A) Levels (cm™) Configurations Terms J Ref.
No. Int. Observed Calculated Lower Upper Values
19 5d 5163.89 5163.86 189 928.49 209 288.46 59— Th G| Y-t | 1N
19 5163.91 189 928.68 209 288.46 59— Th G2 | 8-ty
18 1d 5170.60 5170.59 189 928.49 209 263.25 5g-f 2G - 7 I§
13 3d 5260.11 5260.11 189 876.10 208 881.83 5f-Td 2 2p n
2 17 5696.603  5696.604 126 164.05 143 713.50 45-4p -2 Y3 1N
2 16 5722.728  5722.730 126 164.05 143 633.38 4s—4p 2P| Y- | 1L
5 6055.21 6055.19 188 877.57 205 387.77 5d—Tp p_?pr | 8-, |11
4 6059.84 6059.84 188 878.22 205 375.74 5d-Tp P-2p| Yty 111
2d 6301.85 6301.79 201 375.20 217 239.31 6d-9f P | 8- |1
6301.94 201 375.56 217 239.31 6d-9f Do | Y5
2d 6543.12 6543.12 201 971.16 217 250.17 6f-9g 2po_ G I
2d 6556.18 6556.18 202 003.58 217 252.15 6g-9h G- e 1§
7d 7635.37 7635.22 188 877.57 201 971.16 5d - 6f poe| 5T, |11
7635.60 188 878.22 201 971.16 5d - 6f D | Yo 5
6 7660.259 7660.257 178 433.43 191 484.23 5p - 6s o | Y- | I
7 7681.971 7681.971 178 470.32 191 484.23 5p — 6s o2 | Y-y | 1N
9 7881.790  7881.780 165 786.32 178 470.32 4d-5p p-2p| %-% | I
6 7882.516  17882.520 165 787,51 178 470.32 4d-5p po2pe | -3 |11
8 7905.513 7905.514 165 787.51 178 433.43 4d - 5p D Y-l |11
2d 7921.66 7921.57 201 375.20 213 995.48 6d-8f P | -t 1L
7921.80 201 375.56 213 995.48 6d-8f D2 | Y5y
8d 8243.59 8243.47 189 876.10 202 003.58 5f—6g oG | - | 1N
8243.69 189 876.42 202 003.58 5f - 6g -G | =%
9d 8275.11 8275.03 189 928.49 202 009.71 5g—6h G| Y- | 11
8275.16 189 928.68 202 009.71 5g—6h G| Y-y
3d 8301.62 8301.65 189 928.68 201 971.16 5g - 6f G2 YTy | 11
2d 8304.02 8304.01 201 971.16 214 010.22 6f-8g 2~ 2G i
2d 8324.56 8324.56 202 003.58 214 012.93 6g-8h G- 2 n
4d 8693.98 8693.95 189 876.10 201 375.20 5f-6d o2 | -5 (1L
8694.19 189 876.42 201 375.20 5f-6d -2 | Y-,
8 9571.52 9571.53 178 433.43 188 878.22 5p—5d oD | Y-y |11
9 9605.99 9606.05 178 470.32 188 877.57 5p—5d - | -5 |1
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WAVELENGTHS AND ENERGY LEVELS OF ALUMINUM

Ne I isoelectronic sequence

Ground state 1s*2s%2p® 'Sy

Alw

Tonization energy 967 80415 cm™" (119.992+0.002 eV)

The best measurements of transitions to the ground
level (A<162 A) are probably accurate to about

809
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Al v
Mult, Rél. Vac. Wavelength (A) Levels (cm™) Configurations Terms J Ref.
No. Int. Observed -Calculated Lower Upper Values
g 78.79 78.79 0 - 1269200 2522p% — 25(28)2p%6p 15— 1p° 0-1 | K3
g 80.58 80.58 0 - 1241000 25%2p° - 25(25)2p®5p Is-1p° 0-1 | K3
g 84.38 84.38 0 - 1185100 2522p%— 25(25)2p%4p 1S~ 1p° 0-1 | K3
g 84.48 84.48 0 - 1183700 2522p% — 25(28)2p°%4p 15— 3p° 0-1 | K3
g 95.56 95.56 0 - 1046500 2522p® - 25(%8)2p®3p ) 0-1 | K3
g 95.68 95.68 0 - 1045200 2522p% — 25(28)2p%3p 15— 3p 0-1 | K3
1g,d 104.89 104.89 0 - 953380 25%2p® — 2522p°(2P35)10d S-203r ] 0-1 I Ml
2g,d 105.26 105.26 0 - 950030 2s22p° — 2520p5(2P3,)10d 1S-2PLl | 0-1 | Ml
3g 105.35 105.35 0 - 949 220 2522p® - 2522p°(°P32)9d 1S 23] 0-1 Ml
4g 105.72 105.72 0 - 945900 2522p° — 2522p5(2P3)0d, S-236PF 0-1 (Mt
3g 106.01 106.01 0 - 943300 25%2p® ~ 2522p5(P3)8d IS-2PLP 0-1 | Mt
5g 106.38 106.38 0 - 940020 2522p% — 2522p5(2P3,)8d S-F | 0-1 | M1
g 106.99 106.99 0 - 934670 25%2p% - 2522p5(P3)7d S-23hrl 0-1 | J2
g 107.37 107.87 0 - 931360 25%2p® - 25%2p5(2P5e)7d S-2nP | 0-1 |J2
50g 108.526 108.526 0 - 921440 25%2p® — 2529p5(2P3)6d S-23Lr | 0-1 |32
50g 108.913 108.913 0 - 918160 2522p® — 2522p5(2P%)6d S-2Pt 0-1 |32
109.021 109.022 0 - 917250 25%2p% ~ 2522p5(PSp)6d S-2hl ] 0-1 132
1g 110.13 110.13 0 - 908020 25225 — 2522p5(2P5)6s 1S-2pP 1 0-1 | M1
2g 110.54 110.54 0 - 904650 25%2p° - 2522p5(3P3)Bs S-23%r ] 0-1 | M1
100g 111.196 111.196 0 - 899310 25%22p 8 — 25%2p5(P3)5d S-2%P |l 0-1 |J2
150g 111.589 111.590 0 - 896140 25%2p° - 2522p5(*P5e)5d S-2P%P| 0-1 | J2
50g 111.781 111.781 0 - 894610 2522p® - 2522p°(3P3e)5d S-2pl| 0-1 | J2
10g 114313 114.317 0 -~ 87475638 25%2p® ~ 25%2p5(2P} )55 S-2f%P | 0-1 | F2
50g 114.737 114.743 0 - 8715122 25%2p 8 — 25%2p5CP32)5s S-PLr| 0-1 | F2
250g 116.464 116.463 0 - 8586420 25%2p° - 2522p5(2P}p)4d S-23P | 0-1 | J2
150g 116.921 116.922 0 - 8552727 2522p° — 2522p°(*P3)4d IS-2p | 0-1 | J2
10g 117.377 117.370 0 - 8520075 2:29p% — 92529p5(2PY,)1d S. P} 0-1 | s3
400g 124.030 124.033 0 -~ 8062349 25%2p 8 — 25%2p (P 0)4s S-2LP | 0-1 | K2
300g 124.550 124.547 0 -~ 8029075 2522p° — 25%2p5(°P32)ds 1S-2%pF] 0-1 | K2
700g 129.730 129.729 0 - 7708369 2522p% - 2522p5(2P*)3d 15~ 1p° 0-1 | K2
g,bl 130.39 130.398 0 - 7668808 25%2p® - 25%2p5(%P*)3d S-3p° 0-1 | K2
150g 131.647 131.649 0 - 7595968 25%2p® — 2522p5(2P*)3d 1S~ %p° 0-1 | K2
800g 160.074 160.072 0 - 6247175 2522p® — 2522p5(?P°)3s 1§ 1p° 0-1 | K2
700g 161.688 161.688 0o - 618 473.0 25%2p 6 2:20p5(2P°)3s g 3pe 0-1 K2
5 476.13 476.134 618 473.9 -~ 828 498.8 2522p°(2P°)3s — 2522p°(2P32)4p 3pe= 2] 1-1 | Al




Al v — Continued

Mult. Rel. Vac. Wavelength (A) Levels (cm™) Configurations Terms J Ref.
No. Int. Observed Calculated Lower Upper Values
20 47627  476.269 618 4739 - 828 439.2 2522p5(2P%)3s — 2522p5(CPip)4p 3P~ 23] 1-2 | Al
5 47760  477.621 6184739 ~ 8278449 2522p3(P°)3s ~ 2522p°CPin)dp 3P~ 23] 1-1 | Al
10 47713 477.725 618 4739 ~ 827799.5 2520p5(P°)3s — 2522p5(2P42)4p 3pe— 2{/,] 1-0 | Al
30 47826  478.251 616 644.2 ~ 825739.6 2522p5(2P°)3s - 2522p°(*P3e)4p 3P~ %] 2-2 | Al
5 479.30  479.309 616 644.2 ~ 825277.9 2522p%(2P)3s — 2522p°(2P3n)4p 3pe 2[3,] 2-1 | Al
20 47916 479.757 620 060.1 ~ 828 498.8 2522p5(P)3s — 2522p°(*P32)4p 3o~ 2[lp) 0-1 | Al
30 481.01  480.999 616 644.2 ~ 824 544.7 2s22p5(2P°)3s — 25%2p°(°P3e)dp 3p°— 2[5} 2-2 | Al
10 48129  481.267 620 060.1 — 827 844.9 2522p5(2P°)3s — 2522p5(2P3)4p 3p - 2[%,] 0-1 | Al
100 482.08  482.077 616 644.2 — 824 080.0 2522p5(2P%)3s — 2s22p5(2PSs)4p 3pe 2[5),] 2-3 | Al
10 48248 482473 618 4739 ~ 825739.6 2522p5(2P°)3s ~ 2522p5(2PSp)4p 3pe_ 2(3,] 1-2 | Al
20 48355  483.550 618 4739 ~ 8252779 2522p5(2P°)3s ~ 2522p°(2P%)dp 3pe— 23] 1-1 | Al
40 485.28  485.270 618 473.9 — 824 544.7 2522p5(2P%)3s — 2522p°(*P3e)dp 3p° . 215/,) 1-2 | AL
100 488.36  488.365 616 644.2 — 821 408.9 2522p5(2P°)3s — 2522p°(2P32)dp 3pe— 2] 2-1 | Al
20 490.73  490.722 624 7175 ~ 828 498.8 2522p5(2P°)3s — 2522p5(CP3L)dp 1P°~ 2[Yy] 1-1 | Al
40 490.88  490.866 624 7175 — 828 439.2 2522p5(2P")3s — 2522p°(3P32)4p P~ 2P} 1-2 | Al
20 49231  [492.302 624 7175 ~ 827 844.9 2522p°(P)3s — 2522p°(P5p)4p 1P 2{%,) 1-1 | Al
{492.309 6716325 ~ 874 756.8 2522p5(2P°)3p — 2522p5(2P3p)5s /=Pl 1-1
25 492.78  492.769 618 473.9 — 821 408.9 2520p5(2P%)3s — 2529p5(3P3)4p 3pe 2pi] 1-1 | Al
10 496.66  496.651 620 060.1 ~ 821 408.9 2522p5(2P°)3s — 2522p5(2P3)dp 3pe- 2] 0-1 | Al
15 49747  497.458 6247175 — 825739.6 2522p5(2P*)3s - 2522p°(?P3)4p 1p°— 23] 1-2 | Al
5 49861  498.603 624 7175 — 8252779 2522p5(2P%)3s — 2522p5(P3e)4p 1pe~ 23] 1-1 | Al
30 500.29  500.301 6716325 ~ 871512.2 2522p5(2P°)3p — 2522p°(*P3e)5s 2Pl 1-1 | AL
10 50042  500.432 624 7175 — 824 544.7 2522p5(2P")3s — 25%2p°(2P%0)4p N LA 1-2 | Al
5 501.62  501.607 6716325 ~ 8709919 2522p5(*P*)3p - 2522p5(2P)5s B-hrt 1-2 | Al
20 52595  525.950 680 859.8 — 8709919 2522p°(2P°)3p - 2522p5(2P3)5s D-2hrl 3-2 | Al
5 526.81  526.790 681 683.3 ~ 8715122 2522p5(2P°)3p — 2522p5(2P%2)5s D-2%prl 2-1 | Al
5 528.26  528.238 681 683.3 ~ 870 991.9 2522p5(2P°)3p — 2522p°(*P5)5s D=2 2-2 | Al
2 530.42  530.418 682 981.8 — 8715122 2522p5(3P°)3p — 2522p5(2P3)5s PPl 1-1 | Al
1 532.49  532.488 686 959.1 — 874 756.8 2522p5(2P%)3p ~ 2522p5CPp)5s PPl 1-1 | AL
15 53498  534.970 687 8305 ~ 874 756.8 2522p5(2P°)3p — 2522p5(*P3)5s Poplel 2-1 | Al
3 536.36  536.345 688 309.6 — 874 756.8 2522p°(2P°)3p — 2522p°(*P3)5s P-2P] 0-1 | Al
5 537.34  537.324 688 649.4 — 874 756.8 2522p°(2P*)3p ~ 25%2p5(*P})5s SPoipl]l 1-1 | Al
5 54186  541.849 686 959.1 — 8715122 2522p5(2P°)3p ~ 2522p5(%P3)5s popLpel 1-1 | AL
10 54597 ° 545.967 6878305 ~ 8709919 2522p5(2P°)3p - 2522p5(*P3)5s Po2PLP] 2-2 | Al
15 BHZ6T  BHLETH 671 632.5 ~ 8525705 2522p%(%P°)3p — 25%2p°(*P3e)dd B-LPl 1-2 | Al
20 57161  571.616 681 683.3 — 856 625.8 2522p5(2P*)3p - 2522p5(*P3p)4d D-2BLPT 2-2 | Al
20 57589  575.891 682 981.8 — 856 625.8 2522p5(2P°)3p — 2522p5CPR)4d D2l 1-2 | Al
10 57766  577.662 680 859.8 — 8539715 2522p5(2P°)3p — 2522p°(P3p)4d D%l 3-3 | Al
5 578.32  578.323 685 728.2 — 858 642.0 2522p5(2P*)3p — 2522p5(*P%p)4d D-2%r| 2-1 | Al
40 580.41 [580.414 682 981.8 — 855 272.7 2522p5(2P°)3p - 2522p5(P5e)4d DL 1-1 | AL
580.423 681 683.3 ~ 8539715 2522p%(2P*)3p — 2522p5(3P3e)4d Sp-25,Pl 2-3
10 581.18  581.172 681 683.3 — 853 749.4 2522p°(3P*)3p - 2522p5(Pp)4d D-2%,r) 2-2 | Al
100 58191  581.913 680 859.8 — 852 706.8 2522p5(2P°)3p — 2522p5CP)4d D-hP} 3-4 | Al
70 58359 583581 681 683.3 — 853 039.1 2520p5(2P°)3p — 2522p5(Pp)4d D-A%el 2-3 | Al
2 584.43  584.403 6857282 - 856 843.1 2522p%(2P°)3p ~ 2522p5(*P;)4d D-2l| 2-2 | Al
5 585.13  585.146 685 728.2 — 856 625.8 2522p5(2P°)3p — 2522p5CP3p)4d D-_2p5,rl 2-2 | Al
3 585.44  585.441 687 830.5 - 858 642.0 2522p5(2P°)3p — 25%2p°(°P}p)dd o3|l 2-1 | AL
5 587.11  587.116 681 683.3 — 8520075 2522p5(2P*)3p - 2522p5(2P5)4d -2l 2-1 | AL
20 589.39  589.391 686 959.1 — 856 625.8 2522p5(%P*)3p — 2522p5CP3)Ad P-LPl 1-2 | AL
60 591.62  [591.613 687 8305 — 856 859.9 25%2p(2P*)3p ~ 2522p°(*Pp)4d P-2prl 2-3 [ Al
591.626 682 981.8 — 8520075 25%2p5(2P*)3p — 2522p5(?P3p)4d D=2l 1-1
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WAVELENGTHS AND ENERGY LEVELS OF ALUMINUM 811

Al v — Continued

Mult. Rel. Vac. Wavelength (A) Levels (cm™) Configurations Terms J Ref.
No. Int. Observed Calculated Lower Upper Values .
2 592.42 592.434 6878305 - 856 625.8 2522p5(2P)3p — 2522p°(2P3p)4d PP 2-2 Al
40 594.38 594.377 6857282 - 8539715 2522p5(3P*)3p — 25%2p5(*P3)4d p-25,prl 2-3 Al
30 594.55 594.553 688 649.4 — 856 843.1 2522p5(2P*)3p - 2522p5(Pir)4d P_23hP|  1-2 Al
10 598.95 598.935 688 309.6 — 8552727 2522p5(2P°)3p — 2522p5(2P3)4d P23 0-1 Al
2 603.83 603.823 686 959.1 — 8525705 2522p°(3P*)3p - 2522p5(*P3e)4d pogpLpel 1-2 Al
10 607.04 607.017 6878305 — 8525705 2522p5(3P)3p - 2522p5(3P3.)4d PP 2-2 Al
1 635.31 635.262 7140969 - 8715122 2522p°(2P")3p ~ 2522p°(?P4)5s 1S-23°| o0-1 Al
30 691.82 691.826 7140069 - 858 642.0 2522p°(3P")3p — 2522p°(*P3p)4d 1S-2P3L1rl 0-1 Al
10 708.34 708.337 7140969 - 855272.7 2522p%(2P°)3p — 2522p°(P3)4d US=2LpPl 0-1 Al
10 712.43 712.430 760 4723 — 900 836.9 2522p5(2P)3d — 25%2p°(*P3)5f 3pe _2[50,] 2-3 Al
7 724.62 724.618 759 193.4 - 897 197.1 2522p°(2P*)3d — 2522p5(3P5)5f 3pe_ 2{3f,] 0-1 Al
30 726.63 726.634 759 596.8 - 897 217.6 2522p%(%P)3d - 2522p5(*P3r)5f 3pe — 23] 1-2 Al
60 728.71 728.704 763 6136 - 900 843.6 2522p°(3P°)3d ~ 25220 °(?P3)5f o O A 2-3 Al
60 730.22 730.223 760 472.3 - 897 416.8 2522p°(?P9)3d ~ 25%2p°(?P32)5f 3p° - 2{50,) 2-3 Al
3 732.35 32.329 764 297.1 — 900 847.7 2522p°(3P)3d ~ 2522p°(*P3)5f =) 3-4 Al
732.351 764 297.1 -~ 900 843.6 2522p°(2P)3d — 2522p°(?P3R)5f 1P - 2] 3-3
5 736.11 736.097 761 688.4 - 897 540.1 2522p5(2P")3d — 2522p5(CP5e)5f 3~ 2) 4-4 Al
736.111 7616884 — 8975375 2522p5(3P)3d — 2522p°(*P3)5f Al A 4-3
200 737.27 737.266 761 688.4 - 897 324.7 2522p5(2P")3d — 2522p°(*P3n)5f 30 _2(%,] 4-5 Al
5 739.31 39.275 762 2725 - 897 540.1 2522p°(%P)3d - 25°2p°(*P3e)5f b O Y 3-4 Al
739.290 7622725 - 8975375 2522p5(2P)3d — 2522p°(2P3)5f 30— 2[7,] 3-8
5 739.93 739.950 762 2725 - 897 416.8 2522p°(%P)3d — 2522p°(?P3)5f 3F° ~ 2[5/y) 3-3 Al
100 740.44 740.434 7622725 - 897 328.4 2522p5(%P*)3d - 2522p°(2P5)5f LA | 3-4 Al
20 742.947 742.929 67163256 ~ 806 234.9 2522p5(2P%)3p — 2522p°(3P}p)4s /el 1-1 | K2
5 746.43 746.417 766 880.8 - 900 854.1 2522p°(%P)3d ~ 2522p°(P3e)5f  |°D°-¥[%%] 1-2 Al
20 746.71 746.693 763 613.6 ~ 8975375 2522p5(2P)3d - 2522p°(?P3R)5f 3 2[7,] 2-3 Al
40 747.35 {747.340 767 035.7 — 900 843.6 2522p5(3P)3d — 2522p°(2P3e)5S SV VA 2-3 Al
747.366 7636136 -— 897 416.8 2522p°(2P*)3d — 2522p°(CP5R)5f 3F° 2[5/} 2-3
2 748.63 748.595 7636136 -~ 897 197.1 2522p5(3P°)3d - 2522p°(CP3)6f 3F° - 2(%,] 2-1 Al
60 749.07 749.051 767 3455 -~ 900 847.7 2522p°(3P)3d - 2522p°(*P3)5f  |°D°- 2"} 3-4 Al
749.074 767 3455 — 900 843.6 2522p°(3P°)3d - 2522p°(%P32)5f  1°D°-3{%%s] 3-3
40 750.52 750.508 764 207.1 - 897 540.1 2522p5(P*)3d — 2522p5CP3R)5f P~ 2[7,] 3-4 Al
750.523 764 297.1 - 8975375 2522p5(P)3d - 2522p5(P3p)5f DO A | 3-3
40 751.41 751.392 767 7506 - 900 836.9 2522p5(2P)3d - 2522p°CP3R)5f  |3D°-2[%h) 2-3 Al
2 751.68 751.703 764 9297.1 - 897 328.4 2¢29n5(P)3d — 25290 5(CPSe)5f 1Fe _2[%,] 3-4 Al
m 761.760 6716325 — 8029075 2522p5(2P")3p — 2522p5(2P5p)4s B-hrl 1-1 K2
6 765.97 765.961 766 880.8 - 897 435.7 2522p°(P°)3d - 2522p°CP3a)5f  |°D°~ 2% 1-2 Al
3 766.31 766.273 7670357 - 8975375 2529p5(2P9)3d ~ 2522p5(2P3,2)51 1pe_ 2(7,] 2-3 Al
100 767.747 767.755 6716325 -— 8018823 2522p5(2P°)3p - 2522p5(2P3e)ds el 1-2 K2
10 769.13 769.129 7708369 - 900 854.1 2s22p°(%P)3d - 2522p°(*P3)5f 1P~ 23] 1-2 Al
10 802.875 802.880 681 683.3 - 8062349 2522p5(3P)3p - 25%2p°(3P3p)ds D-LPl 2-1 K2
1 811.341 811.339 682981.8 - 806 234.9 2522p°(3P")3p — 2522p5(°Pi)4s D_LP| 1-1 K2
50 817.473 817.475 682981.8 - 805 309.7 25%2p5(2P*)3p - 25%2p°(3P3R)ds D-2pP| 1-0 K2
150 824.911 824.918 6816833 - 8029075 2522p5(2P°)3p — 25%2p5(2P3n)ds D-PRP| 2-1 K2
200 826.287 826.293 680 859.8 - 8018823 2522p°(2P*)3p — 2522p°(2P3e)4s D-_PRP| 8-2 K2
50 829.830 829.829 6857282 — 8062349 2522p5(P)3p - 25%22p5(°P3R)ds p_2pl 2-1 K2
10 831.939 831.954 681 683.3 - 801 882.3 2522p°(%P")3p ~ 2522p°(*Pir)ds DLl 2-2 K2
30 838.398 838.393 686 959.1 - 806 234.9 2522p5(2P°)3p — 2522p5(2P3p)4s poLpel 1-1 K2
1 841.050 841.0390 | 6829818 - 8018823 2522p5(2P°)3p — 2522p°(2P3p)4s DBl 1-2 K2
200 844,564 844.563 6878305 — 8062349 2522p5(2P*)3p — 25%2p5(%P30)ds PPl 2-1 K2
50 844.949 844,947 686 959.1 - 805 309.7 2522p5(2P°)3p — 25%2p5(2PiR)ds PPl 1-0 K2
- 10 847.995 847.994 688 309.6 - 806 234.9 2522p5(2P)3p — 2522p5(3Pi)ds po2iPl 0-1. | K2
80 850.447 850.445 688 649.4 — 806 234.9 2522p5(2P*)3p — 2522p°(%P3)4s pogLpel 1-1 K2
100 853.393 853393 | 6857282 - 8029075 2522p°(%P°)3p — 2522p5(P5r)4s poELpe|l  2-1 K2
50 857.198 857.190 688 649.4 - 805 309.7 2522p5(2P°)3p — 25%2p°(Pip)ds pogLPel 1-0 K2
150 860.937 860.925 6857282 - 8018823 2522p5(2P°)3p — 2522p°(Pse)4s D-2PRPt 2-2 X2



Alv — Continued

Tilt.{ Rel Vac. Wavelength (3) Levels (cm™) Configurations Terms J Ref.
No. Int. Observed Calculated Lower Upper Values
10 862.455  862.453 686 959.1 802 907.5 2522p°(°P*)3p - 2522p°(PP3r)ds P-2Pnpl 1-1 K2
1 868.994  868.983 687 8305 802 9075 2522p5(%P*)3p - 2522p5(*P3r)ds po2PLp|  2-1 K2
5 870.154  870.146 686 959.1 801 882.3 2522p5(2P%)3p - 2522p5(2PY0)ds pozpne| 1-2 K2
20 872.626  872.616 688 309.6 802 907.5 2522p°(2P*)3p - 25%2p°(*P3r)ds PPl 0-1 K2
80 876.803  876.795 687 830.5 801 882.3 25%2p°(P*)3p — 25%2p°(*P3r)ds Pl 2-2 K2
50 883.138  883.136 688 649.4 801 882.3 2522p5(P*)3p - 2522p5(P3r)ds PPl 1-2 K2
30 1017.940 1017.933 759 596.8 857 835.1 2522p5(P*)3d - 25220°CP)Yf  |*P°-2(%) 1-2 Al
100 1018.168  1018.162 759 193.4 857 409.6 2522p5(2P)3d - 2520°CPiR)df PP -2[%%) 0-1 Al
200 1022.082  1022.078 759 596.8 857 436.7 2522p%(2P°)3d — 2522p5CP3n)4f 3pe—2[3,] 1-2 Al
100 1022.362  1022.361 759 596.8 857 409.6 2522p5(2P*)3d - 2522p°CP3)f PP -2%k) 1-1 Al
5 1023.93  1023.948 763 613.6 861 274.8 2522p5(P°)3d - 2s2205CPip)f |- 2%] 2-2 | Al
150 1024.248  1024.241 763 613.6 861 246.9 2s22p°5(2P")3d —~ 25220°CPi)df P -] 2-3 Al
5 1027.08  1027.086 760 472.3 857 835.1 2522p5(%P°)3d — 2522p°CPs)Af PP - %%] 2-2 Al
500 1027.343  1027.346 760 472.3 857 810.5 2522p5(P°)3d - 25%2p°CPsp)df PP -] 2-3 Al
100 1031.39  1031.403 764 297.1 861 252.4 25°2p"CP)3d - 25°2p " CPin)4f P =2("] 8-4 Al
30 1040.340  1040.344 761 688.4 857 810.5 25%2p°(P)3d - 2s2p°CPsR)df PP -21%] 4-3 Al
800 1042.169  1042.163 761 688.4 857 642.7 2522p%(2P)3d - 2522p°CPs)df PP -2%%) 4-5 Al
200 1044.064  1044.071 762 272.5 858 051.4 2522pS(°P)3d — 2522p°(*Pip)dS °F° — 2{7/,] 3-3 Al
200 1045.766  1045.774 618 4739 714 096.9 25%2p°(*P*)3s — 25%2p°(*P)3p 3po-1s 1-0 K2
700 1048515 1048510 762 2725 857 645.9 2522p5(2P°)3d - 2522p°CP3)df  |°F° - 2% 3-4 Al
500 1058.901  1058.898 763 613.6 858 051.4 2522p5CPY3d - 2522p°CPa)Y  |*F ("%l 2-3 Al
150 1059.396  1059.389 766 880.8 861 274.8 2522p5(%P°)3d - 2522p°CPip)f  |°D°-?%] 1-2 Al
40 1061.135  1061.131 767 035.7 861 274.8 2522p5(2P)3d - 2522p5CPip)df  |'D°-%(%s) 2-2 Al
500 1061.429  1061.445 767 035.7 861 246.9 2522p5(2P*)3d - 2522p5CPiR)Af  |'D°-2(") 2-3 Al
600 1064.891  1064.885 767 3455 861 252.4 2522p5(2P*)3d - 2s2p5CPiR)Yf  IPD°-2{"] 3-14 Al
500 1066.567  1066.570 764 297.1 858 055.6 2s22p°(2P*)3d ~ 2522p°CPir)df F- 2 3-4 Al
600 1069.437  1069.438 767 750.6 861 257.7 2s22p5(2P*)3d - 2522p°CPiR)Af  |*D°-2[%%] 2-3 Al
100 1071.241  1071.251 764 297.1 857 645.9 2522p5(P*)8d — 25s22p°CPs)df  |'F°-21%%] 3-4 Al
5 1085.331  1085.328 714 0969 806 234.9 2522p5(%P%)3p ~ 25%2p°(P3n)ds 5=l 0-1 K2
200 1098.718  1098.712 767 035.7 858 051.4 2522p5(°P)3d - 2522p°CRs)Af  |'D°-2("] 2-3 Al
300 1099.461  1099.453 766 880.8 857 835.1 2522p°(*P°)3d - 2522p°CP3)4f  |°D°- %% 2-2 Al
20 1101.34  1101.329 767 035.7 857 835.1 2522p5(P°)3d ~ 2522p5CPyp)4f 1D° - 2(5,] 2-2 Al
200 1102417  1102.413 767 3455 858 055.6 2522p5(P°)3d — 25%2p5CPsp)Af  |PD°- "] 3-4 Al
70 1104285  1104.290 766 880.8 857 436.7 2522p5(°P°)3d - 2522p°CP3R)df  |°D°-2%] 1-2 Al
20 1104.617  1104.621 766 880.8 857 409.6 2522p%(P)3d - 25s2p°CP3R)df  |°D°-2%%] 1-1 Al
50 1105.402  1105.400 767 345.5 857 810.5 2522p5(2P*)3d - 2522p°CPi)df  |"D°-2[%] 3-3 Al
400 1105.738  1105.731 770 836.9 861 274.8 2522p5(2P*)3d ~ 2522p (P R)4f 1P 2[%,) 1-2 Al
600 1118.824 1118.826 624 1175 114 096.9 2522p3H)3s — 25%2p°(3F)3p oS 1-0 K2
500 1125.618  1125.622 671 632.5 760 472.3 2522p°(2P%)3p - 25%2p°(P*)3d 35 3p° 1-2 K2
5 1126.001  1125.992 714 096.9 802 907.5 2s22p5(%P°)3p - 25%2p°(P3e)ds 5-2%r| o0-1 K2
400 1136821 1136825 671 6325 759 596.8 2522p°(P°)3p - 25%2p°(P)3d 3. pe I-1 K2
200 1142.058  1142.062 671 632.5 759 193.4 2522p5(2P°)3p - 25%2p°(P°)3d 33 3p° 1-0 K2
200 1149.450  1149.449 . 770 836.9 857 835.1 2522p5(2P°)3d ~ 25%2p5(P3R)4f 1P - 2[5/} 1-2 Al
m 1150.870 680 859.8 767 750.6 2522p5(%P°)3p - 2522p5(3P)3d 3p-3p° 3-2 K2
250 1154.730  1154.737 770 836.9 857 436.7 25%2p°(“P*)3d - 2522p°(*P3p)4f ) o LA 1-2 Al
150 1156.263  1156.260 680 859.8 767 345.5 2522p(2P*)3p - 2522p°(2P°)3d 3p-3p° 3-3 K2
1 1160.32 1160417 680 859.8 767 035.7 2522p5(*P°)3p — 2s%2p°(P°)3d p-Ip° 3-2 K2
300 1161.885  1161.881 681 683.3 767 750.6 2522p5(2P°)3p ~ 2522p°(2P°)3d 3p-3p° 2-2 K2
150 1167.39  1167.376 681 683.3 767 345.5 2522p5(2P°)3p — 25%2p°(P*)3d 3p-3p° 2-3 K2
5 117159  1171.613 681 683.3 767 035.7 2522p5(2P%)3p - 2522p°(P*)3d p-1p° 2-2 K2
m 1174.967 685 728.2 770 836.9 2522p5(2P°)3p - 25%2p°(P*)3d 'D-1p° 2-1 K2
20 1179.666  1179.679 682 981.8 767 750.6 2522p5(2P°)3p - 2522p>(2P*)3d 3p-3pe 1-2 K2
50 1189.711  1189.713 682 981.8 767 035.7 25%2p5(2P%)3p — 2522p°(2P°)3d ip_1p° 1-2 K2
200 1191.907  1191.909 682 981.8 766 880.8 2522 5(?P)3p - 2522p°(P*)3d 3p-p° -1 K2
150 1192.212 1192211 686 959.1 770 836.9 2522p°(3P°)3p — 25%2p°(P)3d p_ipe 1-1 K2
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WAVELENGTHS AND ENERGY LEVELS OF ALUMINUM 813
Al v — Continued
Mult. Rel. Vac. Wavelength (&) Levels (cm™) Configurations Terms J Ref.
No. Int. Observed Calculated Lower Upper Values
400 1198500  1198.505 680 859.8 764 297.1 2522p5(2P°)3p - 25%2p5(*P°)3d 3p-1p 3-3 | K2
1 1204.722  1204.726 687 830.5 770 836.9 2522p5(2P*)3p — 2522p°(*P°)3d p-pe 2-11K2
10 1208.401 1208.404 680 859.8 763 613.6 2522p5(3P*)3p - 25%2p°(*P)3d p- 3-2 ] K2
40 1211.724  1211.720 688 309.6 770 836.9 2522p°(*P°)3p - 2522p°(%P*)3d Pp-p 0-11| K2
300 1216.723  1216.730 688 649.4 770 836.9 25%2p5(%P*)3p — 2522p°(3P*)3d p.. 1pe 1-11K2
300 1219.171 1219.179 685 728.2 767 750.6 2522p5(2P9)3p - 2522p°(2P*)3d D-3p° 2-2 ] K2
400 1220546  1220.550 681 683.3 763 613.6 2522p5(?P*)3p ~ 2522p5(*P*)3d p - 3 2-2 | K2
10 1225.236  1225.230 685 728.2 767 345.5 2522p5(%P°)3p ~ 2522p°(*P°)3d p-3p° 2-3 | K2
300 1228.310  1228.310 680 859.8 762 272.5 2522p5(3P°)3p — 2522p°(°P°)3d 3D -3 3-3 K2
40 1229.908  1229.899 685 728.2 767 035.7 25%2p5(%P°)3p — 2522p°(*P°)3d p-'p° 2-2 1 K2
900 1237.187  1237.186 680 859.8 761 688.4 25%2p5(3P°)3p — 2522p°(?P*)3d 3p- 3 3-4 | K2
10 1237.744  1237.754 686 959.1 767 750.6 25%2p5(3P*)3p - 252p°(*P°)3d p- pe 1-2 | K2
600 1240.206  1240.205 682 981.8 763 613.6 2522p5(3P*)3p - 25%2p%(%P)3d 3p- 3 1-2 ] K2
700 1240.861 1240.861 681 683.3 762 272.5 2522p5(3P°)3p - 2522p°(3P)3d 3D- 2-3 K2
700 1248.790  1248.804 686 959.1 767 035.7 2522p5(>P°)3p - 2s%2p°(*P")3d p-1pe 1-2 | K2
150 - 1251.235 1251.225 686 959.1 766 880.8 2522p5(%P°)3p - 2522p°(?P°)3d p-3p° 1-1]K2
1251.250 687 830.6 767 750.6 2522p5(3P*)3p - 25%2p°(*P°)3d 3p-3pe 2-2

40 1256.083  1256.084. 680 859.8 760 472.3 25%2p°(2P"¥3p - 25%20°(*P*)3d *p- % 3-2 | K2
900 1257.624  1257.624 687 830.5 767 345.5 2522p5(*P*)3p - 25%2p°(%P°)3d 3p-3p° 2-3 | K2
300 1262.544  1262.543 687 830.5 767 035.7 2522p5(3P*)3p — 2522p°(2P*)3d 3p- ip° 2-2 ] K2
800 1264.181 1264.203 688 649.4 767 750.6 25%2p°(2P)3p — 25%2p°(*P°)3d 3p - 3p° 1-2 | K2
20 1269.209  1269.213 681 683.3 760 472.3 2522p°(*P*)3p ~ 25%2p°(*P*)3d 3p-3p° 2-2 ] K2
1000 1272.763  1272.768 685 728.2 764 297.1 2522p°(2P°)3p - 2522p°(%P°)3d D-1F 2-3 | K2
5 1275.731 1275.733 688 649.4 767 035.7 2522p%(*P*)3p — 2522p°(2P°)3d p-1p° 1-2 | K2
50 1278.265  1278.259 688 649.4 766 880.8 25%2p°(3P)3p — 25%2p5(2P°)3d 3p-3pe 1-1]K2
40 1283.484  1283.475 681 683.3 759 596.8 2522p°(2P°)3p — 2522p°(*P°)3d p-3p° 2-11| K2
20 1290.486  1290.481 682 981.8 760 472.3 2522p°(2P*)3p — 2522p°(%P°)3d 3p .. 3pe 1-2 [ K2
30 1304.5647  1304.555 686 959.1 763 613.6 2522p°(3P*)3p - 2522p°(?P*)3d Ip- 3 1-2 | K2
1 1305.21 1305.227 682 981.8 759 596.8 25%2p5(3P)3p — 2522p5(2P)3d 3p- 3p° 1-1 | K2
200 1306.432  1306.433 685 728.2 762 272.5 2522p5(2P*)3p — 2522p°(?P*)3d D- 3 2-3 | K2
60 1307.762  1307.760 687 830.5 764 297.1 25%2p5(2P°)3p — 2522p5(2P°)3d b 2-3 (K2
20 1312.135  1312.136 682 981.8 759 193.4 25%2p5(2P°)3p - 2522p°(3P°)3d 3p-3p° 1-0 | K2
1 1319.57 1319.555 687 830.5 763 613.6 2522p5(%P*)3p - 2s22p°(*P°)3d 3p- 3 2-2 ] K2
400 1337.898  1337.898 685 728.2 760 472.3 2522p5(3P)3p — 2522p°(3P°)3d Ip-ap° 2-2 | K2
150 1353.745  1353.755 685 728.2 759 596 8 2029p5(2P°)2p — 2622p5(2P°)3d Ip . ape 2-1] K2
100 1360.298  1360.300 686 959.1 760 472.3 2522p5(%P°)3p — 2522p°(3P°)3d p- 3p° 1-2 | K2
500 1376.618  1376.618 687 830.5 760 472.3 2522p5(%P°)3p - 2522p°(3P°)3d 3p_ 3pe 2-2 1 K2
500 1388.789 1388.789 A16 644.2 688 649 4 2s29p5(2P°)3s — 2622p5(2P%)3p 3pe_3p 2-1]K2
40 1392.33 1392.314 688 649.4 760 472.3 2522p5(2P*)3p - 2522p°(2P°)3d 3p.-. 3pe 1-2 { K2
60 1393.42 1393.412 687 830.5 759 596.8 2522p5(2P°)3p ~ 2522p°(%P°)3d 3p - 3p° 2-11K2
m 1402.776 688 300.6 759 596.8 2s22p5(2P*)3p — 2522p5(2P°)3d 3p . 3pe 0-1| K2
300 1404.751 1404.765 616 644.2 687 830.5 2522p°(3P°)3s ~ 2522p°(2P)3p 3pe_3p 2-2 ] K2
100 1409.490  1409.495 688 649.4 759 596.8 2522p5(2P°)3p - 2522p°(3P*)3d 3p . 3pe 1-1{ K2
100 1417558  1417.555 688 649.4 759 193.4 2522p5(P°)3p - 2522p°(3P*)3d 3p-3pe 1-0 | K2
200 1422.176  1422.174 616 644.2 686 959.1 2522p5(3P)3s — 2522p5(3P°)3p 3pe_1p 2-11K2
250 1424995  1424.999 618 473.9 688 649.4 2522p5(3P°)3s - 2522p°(P°)3p 3pe_ 3p 1-1] K2
600 1431935  1431.932 618 473.9 688 309.6 2522p5(3P°)3s - 2522p5(P°)3p 3po_ 3p 1-0 | K2
10 1432.97 1432.958 766 880.8 836 666.5 25%2p°(?P°)3d ~ 25%2p°(*P;0)4p 3D° - 2[Ys) 1-0 ] Al
700 1441.825  1441.824 618 473.9 687 830.5 2522p5(3P)3s — 25%2p°(2P°)3p 3pe-3p 1-2 | K2
800 1447512 1447513 616 644.2 685 728.2 25%2p5(P)3s - 2s%2p5(3P°)3p 3~ 1p 2-2 K2
600 1457.956  1457.953 620 060.1 688 649.4 2522p°(3P*)3s - 2s22p°(2P)3p 3p° - 3p 0-11]K2
250 1460.168  1460.170 618 4739 686 959.1 2522p5(2P)3s ~ 25s22p°(P°)3p pe_1p 1-1 K2
15 1466.24 1466.218 759 596.8 827 799.5 25%2p5(2P*)3d — 25%2p°(*P3p)4p 3p° - 2[if,] 1-0{ Al
30 1470.024  1470.015 760 472.3 828 498.8 2522p5(2P*)3d ~ 25%2p°(2P5R)4p 3p° - 2(if,] 2-11 Al
40 1471.303 1471.304 760 472.3 828 439.2 25%2p5(*P°)3d ~ 2522p5(*Pip)4p 3P~ 2%,] 2-2| Al



814 V. KAUFMAN ANL v. U, s ay
Al v — Continued
Muit. Rel. Vac. Wavelength A Levels (cm™) Configurations Terms J Ref.
No. Int. Observed Calculated Lower Upper Values
700 1486.887  1486.894 618 473.9 685 728.2 2522p5(2P°)3s — 2522p5(2P°)3p 3pe_ip 1-2 K2
800 1494.791  1494.791 620 060.1 686 959.1 2522p5(2P°)3s — 2522p5(2P°)3p 3po_1p 0-1 K2
300 1507.442 1507441 616 644.2 682 981.8 25%2p5(P*)3s - 25%2p°(*P*)3p 3pe_3p 2-1 K2
100 1511.88  1511.880 759 596.8 825 739.6 2522p5(3P)3d - 2522p5(*P3)4p P23yl 1-2 Al
10 151320 1513214 759 193.4 825 277.9 2522p5(2P°)3d — 2522p5(*P32)4p -2 | 0-~1 Al
400 1519.07  1519.073 770 836.9 836 666.5 2522p5(2P°)3d — 2522p5(*P32)4p o) 1-0 Al
300 1532.16  1532.161 760 472.3 825 739.6 2522p5CP)3d - 25%2p5(3P3)4p P2l | 2~2 Al
800 1537.540  1537.537 616 644.2 681 683.3 2522p5(2P)3s ~ 25%2p°(3P")3p 3 3p 2-2 K2
500 1550.192  1550.198 618 473.9 682 981.8 2522p5(2P)3s — 2522p5(3P*)3p e 3p 1-1 K2
1 1556.88  1556.873 763 613.6 827 844.9 2522p5(P°)3d — 25%22p°(*Pir)4p -2 | 2-1 Al
1000 1557.254  1557.254 616 644.2 680 859.8 2522p5(2P°)3s — 2522p5(:P°)3p 3po~ 3 2-3 K2
500 1559.08  1559.038 764 297.1 828 439.2 2522p5(>P")3d ~ 2522p5(2Pi)4p -3 | 3-2 Al
700 1564.164  1564.164 624 7175 688 649.4 2522p°(P°)3s ~ 25%2p5(3P°)3p po-p -1 K2
100 1572.54  1572.522 624 717.5 688 309.6 2522p5(2P°)3s ~ 2522p%(3P°)3p pe-%p 1-0 K2
900 1582.040 1582.043 618 473.9 681 683.3 2522p5(P*)3s ~ 25%2p°(3P°)3p 3pe—~ 3 1-2 K2
800 1584.460  1584.460 624 717.5 687 8305 2522p5(2P°)3s ~ 2522p5(2P°)3p p°. % 1-2 K2
400 1589.275  1589.277 620 060.1 682 981.8 2522p5(2P°)3s — 2522p5(2P°)3p 3o 3p 0-1 K2
300 1602.77  1602.780 761 688.4 824 080.0 2522p5(*P)3d ~ 25%2p5(*P5e)4p 2% [ 4-3 Al
400 1606.646  1606.642 624 717.5 686 959.1 25%2p5(?P)3s ~ 2522p°(2P*)3p pe_ 1p 1-1 K2
1 1607.31  1607.317 759 193.4 821 408.9 2522p5(P")3d ~ 2522p5(P32)4p 3pp_iipl| 0~1 Al
400 1617.81  1617.806 759 596.8 821 408.9 2522p5(P°)3d ~ 25%2p3(PP%2)dp P2l | 1-1 Al
200 1617.93  1617.927 762 272.5 824 080.0 2522p5(2P°)3d - 2522p°(*P32)dp -2 | 3-3 Al
350 1621.68  1621.684 763 613.6 825 277.9 2522p°(?P")3d ~ 2522p5(°P%)4p o) 2-1 Al
600 1627.536  1627.538 764 297.1 825 739.6 2522p5(2P*)3d ~ 2522p°(?P3s)4D -1 3-2 Al
50 1628.58  1628.572 767 035.7 828 439.2 2522p°(2P°)3d ~ 2522p°(*P32)dp D23, | 2-2 Al
500 1636.822  1636.830 767 345.5 828 439.2 2522p5(P°)3d ~ 2522p5(2P5)4p D -] | 3-2 Al
800 1639.055  1639.057 624 7175 685 728.2 2522p5(*P°)3s ~ 2522p°(*P*)3p pe_lp 1-2 K2
300 1641.06  1641.050 760 472.3 821 408.9 2522p5(2P*)3d — 2522p5(2P52)4p oyl | 2-1 Al
200 1641.20  1641.198 763 613.6 824 544.7 2522p5(2P)3d — 2522p3(2P52)4p -2 | 2-2 Al
50 1641556 1641532 766 880.8 827 799.5 2522p5(P°)3d ~ 2522p5CP32)4p Do) | 1-0 Al
200 1644.47  1644.488 767 035.7 827 844.9 2522p5(2P*)3d - 2522p°(CP5)4p D=2} | 2-1 Al
1 1647.79 1647756 | 767 750.6 828 439.2 2522p°(3P)3d - 2522p°(P5)4p D -2 | 2-2 Al
20 1672.722  1672.719 764 297.1 824 080.0 2522p5(2P°)3d - 2522p°(2P4)dp -2, ] 3-3 Al
200 171243 1712414 766 880.8 825 277.9 2522p5(2P*)3d ~ 2522p°(2P%2)4p Dl | 1-1 Al
5 171628  1716.317 624 7175 682 981.8 25%2p5(2P*)3s — 25%2p°(*P*)3p -3 1-1 K2
20 1754.120  1754.140 770 836.9 827 844.9 2522p5(2P*)3d — 2522p5(2P5)4p PPl 1-1 Al
100 1755.431  1755.439 624 7175 681 683.3 25%2p5(°P*)3s - 25%2p°(?P*)3p pe-3p 1-2 K2
200 1762.424  1762.425 714 096.9 770 836.9 25%2p°(*P*)3p - 25%2p°(P*)3d R 0-1 K2
1000 1818.563  1818.569 616 644.2 671 632.5 2522p5(2P°)3s — 2522p5(2P°)3p Ipo_3g 2-1 K2
700 1881.159  1881.163 618 4739 671 6325 2522p5(2P°)3s — 2522p5(2P*)3p Ppo_ g 1-1 K2
50 1894.48 1894517 714 096.9 766 880.8 2522n5(3P")3p - 2522p5(2P°)3d 15 3p° 0-1 K2
300 1939.022  1939.022 620 060.1 671 632.5 2522p5(2P°)3s — 25%2p5(2P°)3p 3pe_ 3 0-1 K2
Air Wavelength (A)
30 2016.19  2016.17 821 408.9 870 991.9 2522p°(>P32)4p — 25%2p5(%P3)5s - %) 1-2 Al
40 2128.45 2128.46 824 544.7 a87i 512.2 252pe(°Pip)dp — 25°2p°("Pip)ds %= 2{%Ri 2-1 Al
200 2130.837 2130.842 624 T17.5 671 632.5 2522p5(2P°)3s — 25%2p°(2P)3p pe_3g 1-1 K1
2006l 2130.92 - {2130.98 827 844.9 874 756.8 2522p5(P%5)dp — 2522p°(2P32)5s 2851 2 %P) 1-1 Al
2130.98 624 080.0 870 991.9 2522p°(P3p)dp — 25°2p " (P3)bs 20501~ 201" 3-2
15 2146.25  2146.26 827 844.9 874 422.9 2522p5(3P30)4p ~ 25%2p5(2P3R)5s 23,1~ 2l 1-0 Al
30 2152.20  2152.31 824 544.7 870 991.9 2522p5(2P5e)4p — 2522p°(2P3e)5s 205h]1- %L1 2-2 Al
100 215832  2158.33 828 439.2 874 756.8 2522p°(3P3)Ap - 25%2p5(%P3)5s 23] - ') 2-1 Al
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WAVELENGTHS AND ENERGY LEVELS OF ALUMINUM 815
Al v — Continued
Mult.] Rel Air Wavelength (&) Levels (cm™) Configurations Terms J Ref.
No. Int. Observed Calculated Lower Upper Values
5 216112 216111 828 498.8 874 756.8 2522p5CPi)p — 252205C3P)5s | AYel- el | 1-1 | Al
15 2162.24  2162.22 825 277.9 871 512.2 2522p°(3P3p)dp ~ 2522p%(3P3a)5s | (%l ~2PRP | 1-1 ] Al
5 2176.84  2176.82 828 498.8 874 422.9 2522053 Pi)dp - 25%2p5CP3R)5s | H'al- HYelP| 1-0 | Al
10 2184.05  2184.03 825 739.6 871 512.2 2522p5(2Pn)dp ~ 25%2p°(PP52)5s | 2%h)-2%L° | 2-1 | Al
15 2909.14  2209.14 825 739.6 870 991.9 2520p5(2P3nMp — 252205 P3m)5s | A%l- %L1 | 2-2 | Al
3 2211.21  2211.21 852 007.5 897 217.6 2522p5(2P50)4d — 2522p5CP3R)5f | 2(Yel° - 2%l 1-2 | A1
2 221221 221221 852 007.5 897 197.1 2522p5(P3e)ad — 2522p5CPA5S |21l - 23] 1-1 | A1
30 229913  2229.15 852 570.5 897 416.8 |  2522p5(Pi)d — 2522p5CPi)5f | A%l 2%%k] 2-3 | Al
5001 2240.47  {2240.37 852 706.8 897 328.4 2522p5(2P30)ad — 2522p5CP3R)5f |27l - (%) 4-4 | AL
2240.56 852 706.8 897 324.7 | 2522p°(P3p)dd - 2522p°CP3R)5f Al - APk) 4-5
300 2240563  2240.558 852 706.8 897 324.7 | 2522p5(Pip)ad - 252205CP3R)5f |27l - H%] 4-5 | Al
100 2257.187  2257.183 853 039.1 897 328.4 2522p5(Pip)ad ~ 2522p5CPsR)5f [ 2(7el’ - 2%%k] 3-4 | Al
60 2260.838  2260.833 856 625.8 900 843.6 2522p5(3Pp)4d — 252205CP3)5f | 2%l - 3e) 2-3 | Al
20 2272.348  2272.345 856 843.1 900 836.9 |  2522p5(2PYp)dd - 2522p°(3P3)5f | A%el"— 2[%%] 2-3 | A1
50 2272.66  2272.66 856 859.9 900 847.7 2520p5(CPip)ad — 2522p°CP32)5f | 2%~ A7) 3-4 | Al
40 2283.027  2283.021 853 749.4 8975375 |  2s22pS(2P3p)4d — 2522p5CPSR)5f |3l - A7) 2-3 | Al
2 228701  2286.96 827 799.5 871512.2 2522p5(P3e)p — 2522p5CP3e)5s | A%l- %Rl | 0-1 | Al
2 298829  2288.34 853 749.4 897 435.7 25220°CPand — 2522p5CPin)5f |2k = 25h) 2-2 | Al
50 2294.524  2294.524 853 9715 897 540.1 2520p5(2Pp)4d ~ 2522p5(P%R)5f |l ~ 27l 3-4 | Al
3 2301.04  2301.04 853 9715 897 416.8 2522p5(2P3)ad ~ 2522p5CP3R)5f | 2%l - A%h) 3-3 | Al
20 2324.13  2324.14 828 498.8 871512.2 252205(°PipMp — 25%205(2P32)5s | A'Ll- PRI | 1-1 | Al
40 2368.272  2368.266 858 642.0 900 854.1 2520p5(2Pp)ad — 2522p5CP)5f | 2%l - 2%k) 1-2 | Al
50 2371.027 2371.024 855 272.7 897 435.7 | 2522p5(P3p)ad — 2522p5CP%)51 | 2(%e) - 2%k] 1-2 | Al
5 2383.355  2383.353 855 272.7 897 217.6 | 2522p(P3)4d - 2522p°CP3R)5f | 2%a]° - 2[3k) 1-2 | Al
80 249547  2495.46 857 409.6 897 4703 2522p5CPa)df - 25220°CP32)50 | H%)-2%hF | 1-2 | Al
200 2497.14  2497.15 857 436.7 897 470.3 2522p5CPy)Af — 2s22p5CP5)50 | A%l - 2%hr | 2- Al
5 2501.37  2501.39 857 642.7 897 608.5 2522p5CPy)4f - 252205359 | A%)- A%hP | 5- Al
3bl 2501.60  2501.59 857 645.9 897 608.5 2s22p5(P3p)Af - 2522p°CPan)og | %)= 2Rl | 4- Al
300 2507.76  2507.79 857 642.7 897 506.5 25220 5(P3)4f - 2522p5CP32)5g | H%)- [l | 5- Al
300 250801  2507.99 857 645.9 897 506.5 2522p5CPiA - 25%205C P35y | A% (MRl ] 4-5 | Al
200 251430  2514.30 857 810.5 897 571.0 2522p°(3Pan)4f - 252205 P3n)5g | 2%l 2THl | 3- Al
100 251548  [2515.50 861 246.9 900 988.4 2522p5CPiR)Af - 25%2p°CP )50 | A%]l- AP | 3- Al
2515.50 861 246.9 900 988.4 2522p5(CP p)df - 25%20°CPR)50 | ATh]- 2L | 3-4
400 251587 (2515.85 861 252.4 900 988.4 2520p5CPR)Af - 25%2p5CPiR)5g | Al - Ul | 4- Al
{2515.85 861 252.4 900 988.4 25220 5CP)f — 2522p5C )50 | ATl - 2% | 4~
2515.86 857 835.1 897 571.0 2522p5(P3R)4f - 25%205CP3e)5g | %)~ Y%kl | 2-3
80bl - | 251620  2516.19 861 257.7 900 988.4 2522p5(CPip)df - 2522D5CPiR)5g | H%%)- UTRP | 8- Al
200 251729  2517.27 861 274.8 900 988.4 2522p5CPip)f - 25220°CPiR)5g | A%hl- 2R | 2-3 | AL
10 2520.68  2520.69 857 810.5 897 470.3 25220 5(%P3e)4f - 2522p°CP3)50 | A%h]l- 2%kP | 8- Al
5 252228 252225 857 835.1 897 470.3 2522p5CP3)4f - 257205 P3n)5g | A%~ 2061 | 2~ Al
15061 2527.27  2527.23 858 051.4 897 608.5 2522p5(CP3o)4f ~ 252205 P3)50 | ATR]- %L1 ] 8-4 | Al
200 252750  2527.50 858 055.6 897 608.5 2522p5CPio)Af - 25%20°CPR)5g | Aol AR | 4- Al
6 2529.63  2529.63 858 051.4 897 571.0 2522p5(CP3)df - 25%20°CP3)5g | A'hl- ARF | 8- Al
10 2529.90  2529.90 858 055.6 897 571.0 2522p°(CPy)4f - 2522p°CP3)5g | U] 2Nl | 4- Al
5 989454  9R24 KA R3A RRA R R74 7RAR 2:29n5(2PY o) — 2522p5(EPY)Ae | 2]~ 2P ] 01 Al
5 2868.98  2868.95 836 666.5 871 512.2 2522p5CPY o)y - 25220°CPs)5s | Hel- A%l ] 0-1 | Al
300 2961.29 296131 802 907.5 836 666.5 2522p5(2P5)4s — 2522p5(3PS)Mp {203 - (el 1-0 | Al
500 320820  3208.15 821 4089 852 K705 2:20n5(2P3)dp — 2529p5CP3u)d. | 2(Ya] - 23] 1-2 Al
10 321413  3214.14 825 739.6 856 843.1 2522p°CP3p)ap - 25220502 P3)4d | YPh)- H%R) | 2-2 | Al
20 3241.343  3241.344 827 799.5 858 642.0 | 2522p5(P3e)ap - 2522D5CPR)4d | X]-2PHP | O0-1 | Al
100 3246.143  3246.123 827 8449 858 642.0 2522p5(2Pip)p - 25220°CPip)ad | H%)- H%RP | 1-1 | Al
15 3253.426  3253.422 824 544.7 855 272.7 2522p5(P3o)p — 25220°CPie)ad | A1)~ 3R] 2-1 | Al
500 3267.213  3267.181 821 408.9 852 007.5 2522p5(P3p)Ap — 2522p°CPip)ad | 'l - 2Rl | 1-1 | Al
600 3285.13  3285.11 806 234.9 836 666.5 2522p5(CPp)ds — 2522p°(CP3eMp | 2Yel - 21Ye) 1-0 | Al
150 3297.943  3297.943 821 4089 851 722.1 2522p°CPip)p - 2522p°CP3p)d | ']l | 1-0 | Al
200 3316546  3316.543 828 498.8 858 642.0 2522p5CPip)p — 25220°CPim)dd | ') 2%L1 ) 1-1 1Al




Al tv — Continued

Mult. Rel. Air Wavelength (A) Levels (cm™) Configurations Terms J Ref.
No. Int. Observed Calculated Lower Upper Values
300 3332.962  3332.953 8252779 -~ 8552727 2522p5CP3p)p - 25%20°CP3a)4d | PR~ 2% 1- 1 | Al
400 3344.46 3344.47 824 080.0 - 853 9715 2522p°(P32)dp - 25%2p°CP3)4d | PR]- 2%l 3- 3 | AL
350 3423125  3423.125 824 5447 - 853 749.4 2522p5(P3e)dp — 25%2p5CP3n)4d | hl- %Pl 2- 2 | A1
50 3452.159  8452.157 8240800 - 853039.1 25%2p5(2P3eMp - 25220°CP5)4d | h]- HTRP| 8- 3 | Al
500 3473.5686  34173.532 827 8449 — 856 625.8 2¢29p5(2P3 2)4p — 2522p5(2P3)4d 23,1 - 25, 1- 2 | Al
900 3492226 3492231 824 0800 - 852 706.8 2522p5(Pse)dp - 252205CPie)dd | 2%h]- Y] 3- 4 | Al
800 3508.457  8508.458 8245447 -~ 853 039.1 2522p5(*P32)dp — 2522p5CP3e)ad | Shl-ARf| 2- 3 | Al
500 3511.284  3511.280 8252779 - 8537494 2522p°(3P3)dp - 2522p5CPseMd | %hl-2%h1] 1- 2 | Al
700 3517.556  3517.556 828 4392 - 856 859.9 2522p5CPSo)p - 252205CPieMd | 2%]-2%R)P] 2- 3 | AL
5 3519.638  3519.637 828 439.2 - 856 843.1 25220°(P52)dp - 252205CPie)ad | 2PR]-2PRP] 2~ 2 | Al
400 3527.034  3527.038 8284988 - 856 843.1 |. 2522p5(Pin)Ap - 2s22p5CP)d | e]- A%l 1- 2 | Al
500 3541.076  3541.081 8257396 - 8539715 2522p5(Pp)dp — 2522p5CPi)4d | %) - A%%l] 2- 3 | Al
10 3546.770  3546.772 828 439.2 -~ 856 625.8 2522p5(PS)dp - 2522p5CPiR)ad | 2%RI-A%RP] 2- 2 | AL
50 3638.86 3638.87 8277995 - 855272.7 2522p5(PP3o)ap - 2s20°(P3e)dd | H'L]- A%l O0- 1 | Al
1 3662.01 3662.03 82573086 - 853030.1 25 22p5(CPs0)dp — 2522p5(2P%0)4d 20305) - ")l 2~ 3 | AL
2 3662.88 3662.95 8252779 - 8525705 2522p5(2P3)dp — 2522p5(2Py)4d | %l A% 1- 2 | Al
300 3725.92 3725.99 8257396 - 8525705 2522p5(%P3n)dp ~ 25%20°CP32)4d | %) A%P] 2- 2 | Al
10 3805.81 3805.85 825739.6 < 8520075 2522p5(°P3)p - 252205CP)4d | E%l- 'kl 2- 1 | Al
10 4190.41 4190.41 8018823 -~ 825739.6 2522p5(Pn)ds — 252205CP)p | ALl - A%l 2- 2 | Al
10 4378.58 4378.57 802 9075 - 825739.6 2520p5CP3o)ds — 2s22p5CP3a)p | ULl - A%]] 1- 2 | Al
5 4411.38 4411.36 801 882.3 ~ 824 5447 25%2p5(2 P s — 2522p5CPsMp | Al - A%%]| 2- 2 | Al
7 4436.15 4436.26 805 309.7 ~ 8278449 2522p°(Pn)ds ~ 25%2p5CPinMp | 'l -2l 0- 1 | Al
20 4468.85 4468.94 8029075 -~ 8252779 2522p5(°P3)ds ~ 2522p5CPi)p | %Ll 1- 1 | AL
30 4502.25 4502.37 806 2349 -~ 828 439.2 2522p5(2Pi)ds ~ 252205CPip)p | A%l - 23R)] 1- 2 | Al
40 4503.74 4503.71 8018823 - 8240800 252205(2P4aMs — 252205CPia)p | A%LIP-2%h1] 2- 3 | Al
5 4549.27 4549.25 836 666.5 - 858642.0 | 2522p5(Pip)p~ 25%20°CP52)4d | HYal-H%P| 0- 1 | Al
15 4620.35 4620.38 8029075 -~ 824 544.7 2522p5(P3p)4s ~ 2522p5CP3p)p | H%eP- Pkl 1- 2 | Al
5 4626.06 4626.19 806 2349 - 8278449 2522p°CP)ds ~ 2s220°CPi)dp | Al - APR)) 1- 1 | Al
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WAVELENGTHS AND ENERGY LEVELS OF ALUMINUM

Alv

F 1 isoelectronic sequence

Ground state 1s%252p° ?P3,

Tonization energy 1240 684+20 cm™" (153.825+0.003 eV)

The resonance-doublet wavelengths at 278 and 281 A
-and the lines measured by Artru and Brillet in the
99190 A range have estimated uncertainties of 0.002 A

is 0.9% greater than the predicted value of 3442 +3 cm™
but this discrepancy is apparently within the error of th
astronomical measurement.

[A2]. The four-place calculated wavelengths (95—190 A)
also have uncertainties of about 0.002 A and “are inter-
nally consistent to 0.0005 A” [A2)]. Most of the three-
place observed wavelengths above 456 A have estimated
uncertainties smaller than 0.010 A, and the two-placeval- A2
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Alv
Mult.] Rel Vac. Wavelength (A) Levels (cm™) Configurations Terms J Ref.
No. Int. Observed Calculated Lower Upper Values
50g 85.662 85.662 0 - 1167380 2529p5 — 2522p4(1D)5d 2po_ g Y= 1y | F2
3509 85.804 85.804 0 - 1165450 25%2p® — 25%22p*(*P)6d -2 %=L F2
10g,bl 85.922 85.915 3442 - 1167380 2522p® - 2522p4('D)5d po-2g Yoy | F2
' 85.922 0 - 1163850 2522p° - 2522p4(°P)6d 2po_2p 3,3,

100g 87.020 87.020 0 - 1149160 2522p® — 25%2p*(*S4d 2pe— 2p =51 F2
50g 87.279 87.274 3442 - 1149260 2522p5 — 25%2p4('S)4d 2pe- 2p Y= | F2
100g 88.425 88.425 0 - 1130900 2522p" ~ 2522p*(P)5d 2pe— 2p Y5 | F2
400g,bl 88.639 88.547 0 - 1129350 2s%2p° - 25%2p*(*P)5d p-2p Yo | F2
100g 88.636 88.636 3442 - 1131650 2522p® — 25%2p(°P)5d 2pe-2p o3y | F2
200g,bl 88.688 88.688 0 - 1127550 2522p5 - 2522p4(°P)5d 2p°_ 4p =51 F2
509 88.817 88.817 3442 - 1129350 2522p® - 2522p*(°P)5d 2p°— 2p Yo 3,1 F2
1g 88.945 88.945 3442 - 1127730 2s22p® - 25%2p4(P)5d 2~ 4p Vo3| F2
250g,bl 90.630 90.631 0 - 1103380 2522p® - 2522p*(*D)4d 2po- 2p Yo | F2
100g 90.646 90.646 0 - 1103190 25%2p° ~ 25%2p*(*D)4d ’p°-2p Y%-5,] F2
200g 90.701 90.700 0 - 1102540 25%2p° - 25%2p*(*D)4d 2po_2g Yo My | F2
2009 90.914 90.914 3442 - 1103380 2522p® - 25%2p*('D)4d 2o 2p Yo 3 | F2
50g 90.982 90.984 3442 - 1102540 2522p® - 25%2p4(*D)4d ’po-2g Yot | F2
10g 91.078 91.078 3442 - 1101400 2522p® — 25%2p*(*D)4d Zpe_2p Yo 'Yy | F2
50g 91.750 91.747 0 - 1089957 2522p® - 25%2p*(*S)ds pe-2g Yo=p | F2
10g 92.039 92.037 3442 - 1089957 2522p® - 25%2p4('S)4s Zpe_ 2§ Vo=t | F2
20g 93.654 93.6563 0 - 1067770 2s22p® ~ 25%2p4(°P)4d po-2p Y- | F2
3509 93.755 93.755 0 - 1066610 2522p® - 2522p4(°P)4d 2po_ 2p %y=5,1 F2
200g 93.855 93.856 0 - 1065460 25%2p5 ~ 2522p(*P)dd p-2p Y-3p| F2
70g 93.880 93.882 0 - 1065170 25%2p® - 2522p(°P)4d 2pe-2p Yo Yo | F2
300g 93.955 93.956 3442 - 1067770 25%2p® - 25%2p1(°P)4d 2pe— 2p Yo~ | F2
100y 93.981 93.981 0 - 1064050 2522p® - 25%2p4(°P)4d - 4p o5 | F2
709 94.089 94.089 0 - 1062820 2522p° — 2s%2p4(*P)4d -1 -3 | F2
120g 94.117 94.117 0 - 1062510 2522p® - 2s%2p(*P)4d Zpo—ip 3p= 5| F2
100g 94.160 94.160 3442 - 1065460 25%2p® - 25%2p*(°P)4d P°-2p Yo-3 | F2
100g 94.187 94.186 3442 - 1065170 2522p° - 2522p4(*P)4d o 2p Yoo | F2
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Alv — Continued

Mult. Rel. Vac. Wavelength (A) Levels (cm) Configurations Tenus J Ref.

No. Int. Observed Calculated Lower Upper Values
10g 94.321 94.321 3442 1 063 650 2s22p8 — 2522p4(°P)4d 2pe_ 4p You 3| F2
10g 94.394 94.395 3442 1062 820 25%2p® - 2522p4(°P)4d L ) I TR B )
30g 95.835 95.8323 0 1043 490 2522p® — 25%2p*(*D)4s o2 | Y 8,1 F2
20g 96.150 96.1489 3442 1043 495 25225 — 2522p4('D)4s P2 | Y3 | F2
20g 99.200 99.1992 0 1008 073 25%2p" - 2522p4(P)ds o2 | Yl F2
10g 99.277 99.276 0 1007 290 2522p5 - 2522p4('8)3d 2D | Y- | A2
100g 99.290 99.290 0 1007 146 2s%2p5 - 25°2p*('8)3d -3 | Y- A2
40g 99.425 99.4243 0 1 005 790 25%2p® - 2522p*(°P)4s -2 | Y-l A2
30g 99.541 99.5390 3442 1008 073 2522p° - 25%2p ' °PMs PP | Y| A2
80g 99.614 69.617 3 442 1 007 200 2522p5 _ 2520p4(19)3d 2pe_ 2p Y- ) A2
109 99.774 99.7657 3442 1005 790 25%2p° ~ 25220 *(*P)ds - | - A2
300g 103.805 103.8035 0 963 359 25%2p° ~ 25%2p3('D)3d i o O I S I

103.8078 0 963 319 25%2p° - 2520 4(*D)3d peozp | Y.,
400g 103.882 103.8820 0 962 631 2s%2p° - 2522p*('D)3d - | Y- ] A2
150g 103.992 103.9892 0 961 638 25%2p® - 25%2p*('D)3d - | Y| A2
250g 104.072 104.0727 0 960 868 25%2p5 - 2522p4('D)3d pe-?p | Y- A2
200g 104.122 104.1217 0 960 415 25%2p5 ~ 25%2p4('D)3d 2pe 2 =Y | A2
2505 104.181 104.1800 3442 963 319 25%2p® - 2522p*('D)3d -2 | Yo | A2
200g 104.362 104.3628 3442 961 638 25%2p° - 2522p4('D)3d o~ | | A2
100g 104.447 104.4468 3 442 960 868 25%2p° - 2522p*(*D)3d 2pe-%p YYo=z | A2
1509 104.496 104.4962 3442 960 415 2522p° - 25%2p4(*D)3d -8 | Y-t A2
200g 107.711 107.7113 0 928 408 25%2p° - 25%0p*(°P)3d pe-2p | Y| A2
600g 107.948 107.9461 0 926 388 25%2p° - 2520p(°P)3d o | -l A2
150g 108.005 108.0037 0 925 894 2529p5 .. 25205 4(3P)3d 2pe_ 2p Y- Y] A2
3009 108.059 108.0576 0 925 432 25%2p° - 2522p4(°P)3d - | Y| A2
300g 108.113 108.1121 3442 928 408 25%2p° - 2522p4(°P)3d potp | 3| A2
100g 108.316 108.3157 0 923 227.2 25%2p° - 2520pCPY3d PP | Y| A2
1509 108.388 108.3882 0 922 610 25%2p5 ~ 25%2p*(°P)3d PP | Y-St A2
1509 108.406 108.4067 3 442 925 894 25%2p° - 2522p*(°P)3d o2 | | A2
50 108.445 108.4443 0 922 132.8 25%2p° ~ 2522p*(°P)3d -p | Y- A2
200g 108.462 108.4610 3442 925 432 25%2p5 - 2522p*(°P)3d - | Y- A2
20g 108.530 108.5287 0 921 415.4 25%2p° ~ 2522p*(°P)3d PP | Y-yl A2
50g 108.617 108.6160 0 920 675 25225 - 25220 (°P)3d oF | %h-%) A2
200 108.708 108.7073 (] 919 901 25%2p" - 2522 4(°P)3d oA | Y-S | A2
30g 108.849 108.8506 3442 922 132.8 2522p° — 25%2p*(°P)3d 2pe ip Yo-3 | A2
10g,d 108.941 108.9356 3442 921 415.4 25%2p% - 2s22p4(°P)3d poodp | oYyl A2
100g 109.024 109.0236 3 442 920 675 25%2p5 ~ 2522 (°P)3d PR | Y=Y | A2
929 109.630 100.6206 0 012 162.7 25%3p5 — 25%2p4(°P)3d po—dp | Y| A2
5g 109.675 109.6756 0 911 780.0 25%2p5 ~ 2522p4(°P)3d P-4D | Y| A2
1g 109.730 109.7298 0 911 329.2 25%2p° - 25%2p*(°P)3d P-D | Y-%%h{ A2
59 110.045  110.0448 3442 912 162.7 252905 — 229p4CP)3d. poodn | Yol | A2
250g 118.497 118.495 0 843 914 25%2p5 ~ 25%2p4(*5)3s -2 | Y- Y| A2
200g 118.983 118.981 3442 843 914 25%2p° ~ 2522p4(!8)3s -S| Yoy ) A2
900g 125.529 125.5300 0 796 622.4 2522p° ~ 25%2p4('D)3s -2 | Y- A2
800g 126.068 126.0699 3442 796 652.9 2522p® ~ 2522p*(*D)3s 2D | Y| A2
800g 130.411 130.4134 0 766 792.2 2522p% ~ 2522p(°P)3s PP | Yt A2
1000g 130.847 130.8472 0 764 250.4 25%9p5 ~ 25%2p4(3P)3s pe-2p [ Y- A2
900g 131.002 131.0015 3442 766 792.2 25%2p° - 2522p*(°P)3s peozp | Y- Y| A2
900g 131.438 131.4391 3442 764 250.4 25%2pS — 2522 P)3s PP} YY) AY
ig 132.407 132.4087 0 755 237.4 2522p° - 2522p4(°P)3s pe_dp | YUy | A2
5009 132.626 132.6278 0 753 989.5 2522p5 - 2522p4(P)3s PP | Y- A2
200g 133.010 133.0070 ] 751 840.1 25%2p°% - 25%2p(°P)3s p-dp | %h-%h( A2

133.0149 3442 755 237.4 2522p° - 2522p(°P)3s Podp | Y,
509 133.233 133.2361 3 442 753 989.5 25%2p5 - 2522p*(°P)3s PP Y- A2
50 135.219 135.220? 958 816 1098 3507 252p® - 22p5(°P*)3s 25~2p" | Ypuly| T8
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WAVELENGTHS AND ENERGY LEVELS OF ALUMINUM

Alv — Continued

Mult.| Rel. Vac. Wavelength A Levels (cm™) Configurations Terms J Re
No. Int. Observed Calculated Lower Upper Values
100 135.617 135.618? 358816 - 1096 180? 252p® — 252p°(3P°)3s 2§ 2pe Yo 3| F
5 179.003 179.004 358816 - 917 463 252p° - 2522p4(1S)3p 2§ 2p° Yo | A
2 189.977 189.9775 358816 - 885194 2s2p® — 2522p4('D)3p 25~ 2p° Yo Yo | A
10 190.569 190.5695 358816 - 883559 252p® — 2522p4('D)3p 25 2p° o3| A
1000g 278.604 278.604 0 - 358816 252055 _ 252p8 2po_ 28 Y- Y] A
900g 281.394 281.394 3442 - 358816 2522p5 — 252p® 2P 2§ Yo=Yyl A
15 456.08 456.079 9109746 —~ 1130235 2522p4(°P)3d - 2522p*(°P2)5f ‘D-%4F | "%-"%| B
8 456.73 _ 456.730 911329.2 — 1130277 2522p4(°P)3d - 25°2p(°P2)5f D-24F | %-"%| B
10 457.00 457.001 911 780.0 — 1130508 2522p4CP)3d — 2522p*(*Po)5f D-22P | ¥-%] B
10 463.51 463.506 955751 ~ 1171498 2522p(*D)3d - 2522p*(!D2)5f G-51° | Y-%%| B
{463.514 956 755 - 1171498 2522p4(*D)3d - 25%2p(!D2)5f G- 45 | -1t
8 466.24 466.242 918757 -~ 1133238 2522p4(°P)3d - 2522p*(°P1)5f CF-?4P | -%h| B
20 469.24 469.239 917612 - 1130723 2522p1(°P)3d — 2522p*(°P2)5f RSP | =M B
5 471.34 471.336 921075 -~ 1133238 2522p4(°P)3d - 2522p*(°P )5S F-24)P | Yp~%| B
5 471.74 471.740 918757 - 1130738 2522p4(%P)3d ~ 2522p*(P2)5f F-25F | -%| B
8 474.75 474.750 922610 — 1133247 2522p4(*P)3d - 2522p*(°P1)5f 4P | h-"h| B
8 475.63 475.632 923 227.2 — 1133 474 2522p*(°P)3d - 2522p*CP1)5f P-23P | %-"hl| B
1061 479.02 479.014 963364 — 1172116 2522p4('D)3d — 2522p 4('D)&f 2P 24 | =% B
{479.026 963359 - 1172116 2522p4('D)3d - 2522p4(!D2)5f P-4 | STy
5 536.73 536.732 818 136.3 — 1004 449 2522p(°P)3p - 2522p*(°P)4s po- P Yoy | A
3 538.90 538.903 817 364.9 - 1002 927 2522p*(°P)3p — 2522p*(°P)4s ipo-p 5= | Al
3 541.161 541.153 818 136.3 - 1002 927 2522p4(°P)3p - 2522p*(°P)4s po- P -3 | A
20 543.572 543,581 818 961.6 ~ 1002 927 2522p4(°P)3p ~ 2522p*(°P)4s po- p Yy 3y | AS
50 544.29 544.300 817 364.9 — 1001 087 2522p4(P)3p - 2522p4(°P)4s o 9p 80—k | A
40 546.60 546.595 " 818186.3 — 1001087 2522p4(3)3p — 2522p*(°P)4s 4po_ 4p Yo S | A
30 561.40 561.400 865 368.9 ~ 1043 495 2522p4('D)3p — 2522p*(*D)4s 2pe_ 2p So—-3h | Al
m 562.730 865 784.9 — 1043 490 25%2p4('D)3p - 2522p*("D)4s 2po_ 2p Uy 5 | Al
20 566.847 566.849 828 035.1 — 1004 449 2522p*(°P)3p — 2522p*(°P)4s 1p° . p Y| A
60 568.492 568.498 827 025.0 - 1002 927 2522p4(°P)3p - 2522p*(*P)4s ip° - 4P Som o | A
20 568.629 568.625 828 586.1 — 1004 449 2522p4(°P)3p - 2522p*(°P)ds Do 4p Yo Yy | AS
100 570.364 570.353 825757 - 1001 087 2522p4(°P)3p — 2522p*(3P)4s De- 4p Yy | AL
15 571.76 571.782 828 035.1 — 1002 927 2522p*(°P)3p - 25%2p*(°P)4s p°- 9p Yo 3| AT
5 574.499 574.508 827°025.0 ~ 1001 087 2s22p*(°P)3p — 2522p*(°P)4s P p S5l | AS
8 574.77 574.751 834 084.7 — 1008 073 2522p4(°P)3p — 2522p*(P)4s 2pe- 2p Yo Yy | A
50 575.473 575.465 8320176 - 1005 790 2522p4(*P)3p ~ 2522p*(°P)ds 2pe_2p 5,-31 AZ
2 579.53 579.529 917403 - 1089957 2522p4('S)3p - 2522p*(*S)4s 2pe_ 28 Yo io | AZ
5 579.73 579.730 917463 - 1089 957 2522p4(*8)3p - 2522p4(*S)ds 2o 2§ Yol | A2
10 582.395 582.393 834 084.7 — 1005 790 2522p*(°P)3p - 2522p*(°P)4s pe- 2p Y= | A2
10 584.334 584.332 836 937.4 — 1008 073 2s22p4(P)3p — 2522p4(°P)4s 2pe_ 2p ol A2
20 585.61 585.629 835 033.3 — 1005 790 2522p4(°P)3p - 25%2p*(°P)4s 2pe_ 2p Yy 3y | A2
4 588.371 588.390 838 117.8 — 1008 073 2522p4(°P)3p - 2522p*(°P)4s 2g°_ 2p Yo Yy | A2
8 590.078 590.078 874 026.0 — 1043 495 25%2p*('D)3p - 2522p*(*D)ds 2p°— 2p 3,-3% 1 A2
10 590.98 590.982 874 280.1 — 1043 490 2522p4(*D)3p - 2522p*(*D)4s 2p°- 2p S5 | A2
4 592.24 592.233 836 937.4 - 1005 790 2522p*(°P)3p - 2522p*(°P)4s 2pe_ 2p Y=, | A2
8 605.03 605.031 837646.2 — 1002 927 2522p4(°P)3p — 2522p4(°P)4s 5o 4p 3-3 | A2
15 620.460 620.460 911 329.2 — 1072500 25%2p*(°P)3d - 2522p‘(*Po)4f D-231° | %~ | B3
10 622.02 622.017 910 974.6 - 1071 742 2522p4(°P)3d - 2522p*(°P1)4f D23 | %-"| B3
10 623.39 623.392 911329.2 — 1071 742 25°2p*(°P)3d - 25°2p*(°P\ )4 D-23)° | %-"%| B3
20 623.749 623.743 910 974.6 — 1071 297 2522p4(°P)3d - 2522p*(*P4f ‘D-24p | "%-"%| B3
25 627.400 627.396 911 780.0 - 1071 169 2522p4(°P)3d - 2522p (P 4f ‘D-22p | %-5.| B3
25 629.062 629.060 912 162.7 - 1071130 2522p*(°P)3d - 2s22p (P4 D-22° | Y- | B3
8 635.64 635.628 9113292 - 1068 654 2522p4(*P)3d - 2522p*CP)4f ‘D-22P | %-%| B3
10 636.008 636.001 910 974.6 — 1068 207 2522p*(°P)3d ~ 2522p*(°P)4f D-33p | -"R| B3
30 636.552 636.548 910974.6 — 1068 072 2522p1(°P)3d - 2522p*(*Po)4f D-24P | %-"L| B3
90 636.708 636.710 910 974.6 — 1008 032 25%2p*(°P)3d - 25°2p*CPo)4S D=24]" | o= ]| B3
30 637.675 637.675 911329.2 — 1068 149 2522p4(°P)3d - 2522p*(°P2)4f D-43]° | %~%| B3



Alv — Continued

Mult.] Rel. Vac. Wavelength (&) Levels (cm™) Configurations Terms J Ref.
No. Int. Observed Calculated Lower Upper Values
80 637.984 637.988 911329.2 - 1068 072 2522p*(®P)3d — 25%2p(P2)4f 1D - 24J 5,-7,| B3
30 638.147 638.146 911780.0 - 1068 484 2522p*(°P)3d - 252p*CP)Yf D-2p 3,-3,| B3
50 639.518 639.513 911 780.0 - 1068 149 2522p4(*P)3d - 2522p(*Po)4f PD-23p 3-8 B3
30 639.712 639.708 912 162.7 — 1068 484 2522p*(P)3d ~ 2522p*(*P2)4f D- 22 1,-3,| B3
25 646.009 645.995 955 751 -~ 1110551 2522p4('D)3d - 2522p (1 D2)4f %G - 24 B3
100 651.204 651.194 955751 -~ 1109315 2522p4('D)3d ~ 2522p*('D)4f 2G - 2[5 B3
5 . 653.66 653.659 918 757 -~ 1071 742 2522p4(°P)3d - 2522p(°PAf F- 23 Y- 1{ B3
10 655.300 655.312 919901 - 1072500 2522p*(°P)3d — 2522p(°Po)df F- 23 5~ B3
65 655.564 655.566 918 757 - 1071297 2522p1(°P)3d - 2s22p ‘P 4f P 24P o~ | B3
1 658.42 658.428 919901 - 1071778 2522p4(°P)3d — 2522pCP4f ‘F- 23)° S-5,1 B3
60bl 658.56 658.558 920675 - 1072522 2522p4(*P)3d ~ 2522p(*Po)df iF- 23 -5, | B3
T0bl 660.36 660.371 919901 -~ 1071331 2522p4(°P)3d - 25%2p*(*P)4f 4= 24 %-7,| B3
100 660.964 660.965 917612 - 1068906 2522p4(°P)3d - 2522pCP)4f °F- 5 %-1| B3
50 661.803 661.800 920675 - 1071778 2522p4(CP)3d - 2522 *CPAf F- Y3 -5, B3
5 663.72 663.715 921 075 — 1071742 2¢22p4(3P)3d — 2s22p (3P, )4f 2P 23 Yo" | B3
50 664.804 664.805 917612 - 1068032 2522p4(°P)3d - 2522p*(°Po)4f IF - 24) %-%| B3
90 665.675 665.681 921075 - 1071297 2529p4(°P)3d - 2522p*(*P4f 2R 24P -9 | B3
00 665.038 665.030 018757 — 1068 921 2¢29p4(3P)3d — 2s22p4CP)Af iF_ 2(5)° Ys= | B3
70 667.156 667.156 922610 - 1072500 2522p4(°P)3d — 2522p*(°Po)4f 2F- 23)° 5%-"| B3
50 667.944 667.938 921 4154 - 1071130 2522p*(°P)3d - 2522p*(*P)Af PP-22F Yo~ | B3
1 668.26 668.247 922 132.8 — 1071 778 2522p4(3P)3d - 222p (PP Af p_ 3P %-%| B3
25 669.720 669.725 918 757 - 1068072 2522p*(°P)3d - 25%2p ‘CP)Af 1F- 24P =T B3
10 669.92 669.914 923 227.2 - 1072 500 2522p4(°P)3d - 2522p*(CPo)4f - 23p -7 | B3
20 670.546 670.547 922610 - 1071742 2522p1(°P)3d - 2522p ‘(P4 2R~ 2[3)° %=, B3
50 670.977 670.978 922 132.8 — 1071 169 2522p%(°P)3d - 2522p ‘CP)4f P2 ¥~5| B3
40 673.104 673.106 960868 — 1109 433 2522p*('D)3d - 2522p*(*D2)4f 2p. 22 3~ | B3
70 673.325 673.334 923 227.2 - 1071 742 2522p*(°P)3d - 2s22p*CP)4f P- 3P %~ | B3
20 674.269 674.282 919901 - 1068207 2522p4(°P)3d - 2522p*(CCP)4f iF- 23 %~ | B3
15 674.53 674.545 919901 - 1068149 2522p*(P)3d — 2522p*(*Po)4f IF- 23] -5, | B3
10 674.88 674.896 919901 - 1068072 2522p(°P)3d - 25s%2p *(°P2)4f F- 24P S%-7»| B3
15 675.20 675.202 9232272 - 1071331 2522p4(°P)3d - 2522p P4 P - 2[4P 5-Th| B3
30 675.336 675.324 960 415 -~ 1108 492 2522p4('D)3d - 2522p (! D )4f 25— 21 Yy - B3
20 675.938 675.941 923227.2 — 1071169 2522p4(°P)3d - 25%2p*(*P)4f Pp-22p -5 | B3
65 676.380 676.379 921075 - 1068921 2522p*(°P)3d - 25%2p ‘(*P2)Af 2 - 5] ",—-%, | B3
45 676.595 676.595 961 638 — 1109 437 2522p*('D)3d - 2522p*(!Do)4f 2p_ 22 o-3,| B3
676.606 921 415.4 - 1069 212 2522p4(°P)3d — 2522p 4(°Po)4f Ppo2up A
40 676.838 676.839 921 4154 — 1069 161 2522p4(°P)3d - 25%2p (P )4 P21 Yo—Ys| B3
55 677.248 677.245 962631 — 1110288 2523p4(!D)3d — 2522p 4(!D2)4f 2p— 2(3)° 8~ T | B3
20 677.377 677.397 - 960 868 -~ 1108 492 2522p*('D)3d — 2522pI(*Do)4f PP Yy~ B3
100 679.373 679.362 963354 -~ 1110551 2522p4(!D)3d — 2522p*('D2)4f 2F- 24)° o~% | B3
679.385 963359 - 1110551 2522p4('D)3d ~ 25%2p (‘D )4f 2p- 24P 2= s
10 679.659 679.662 921075 - 1068207 2522p4(°P)3d — 2522p ‘CPo)4f 2F- 3P o= | B3
30 679.909 679.906 922 132.8 - 1069 212 2522p4(°P)3d - 25%2p (P4 P-1pP -3} B3
1 680.15 680.142 922 132.8 - 1069 161 2522p4(P)3d — 2522 4CP)4f P-1P -1 B3
4001 680.41 080.410 963319 — 1110288 2522p*(*D)3d — 2522p*(*D2)4S ?p - 23] ’~—5%2| B3
1061 680.44 680.471 921075 - 1068032 2522p*(°P)3d - 25%2pCP)4f 2P~ 2(4)° Y- | B3
50 680.586 680.578 963354 — 1110288 2522p*(*D)3d - 25 22p (! D)4f 2P~ 23] ="/ | B3
680.601 963359 - 1110288 2522p4('D)3d — 2522p (‘D)4 2p- 3P A
5 680.955 680.948 961638 - 1108492 2522p4('D)3d ~ 2522p (! D)4f P21 Yy~ B3
406l 681.22 681.190 962631 - 1109433 2522p*(*D)3d - 2s%2p *('D2)4f 2p- 22p -5, | B3
15 682.496 682.495 922 132.8 — 1068 654 2522p4(°P)3d - 25%2p*(*P)4f P22 3%-5%,| B3
25bl 683.31 683.312 925432 - 1071778 2522p4(°P)3d - 2522p (P )4f 2p - 23p° %,~5,{ B3
60 684.402 684.397 963319 - 1109 433 2522p*(*D)3d - 2522p¥('D,)4f 2p - 22p° Y-, B3
684.406 926388 - 1072500 2522p4(°P)3d - 2522p*(3Po)4f P3P 5= Ty
1 684.58 684.561 963354 ~ 1109433 2522p4('D)3d — 2522p*('Dy)4f 2p_ 29)° -5, B3
684.566 963359 ~— 1109 437 2522p4('D)3d - 2522p*('D2)4f 2F - 22 Sty =y
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WAVELENGTHS AND ENERGY LEVELS OF ALUMINUM 821
Alv — Continued
Mult.] Rel. Vac. Wavelength (A) Levels (em™) Configurations Terms J Ref.
No. Int. Observed Calculated Lower Upper Values
5 684.74 684.725 922 610 - 1068 654 2522p4(°P)3d ~ 25%2p(°Po)4f F- 22 % -5 B3
5bl 685.58 685.584 962631 - 1108492 25%2p4('D)3d - 2s22p('D)4f | D- 1P %-3%| B3
10 686.169 686.168 925432 -~ 1071169 25220 4(°P)3d — 2522p* (P )4f 2p - 2] 3,-5,| B3
60 686.827 686.827 922 610 — 1068207 2522p4(°P)3d - 2522p(*Po)4f P 3P % -] B3
1 687.81 687.805 926388 - 1071778 25%2p*(°P)3d — 25“2p*(*P )4f “p- (3] =% | B3
25 688.531 688.535 925894 - 1071130 25%2p*(°P)3d - 25220 CP)4f p- 2P Y,=3,1 B3
1 689.76 689.751 923 227.2 - 1068 207 25%2p*(°P)3d - 2522p*(P)4f P33P *-"| B3
60 689.927 689.926 926388 - 1071331 2522p4(°P)3d - 2522p (P )4f 2D - 2{4)° % -7 | B3
60 693.896 693.895 928 408 - 1072522 2522p4(°P)3d — 25%22p*(*Po)4f 2p- 23 %,~%,] B3
60 697.491 697.496 928408 -~ 1071778 2s%2p*(°P)3d — 2s22p*(°P)4f 2p- 8] -] B3
40 697.751 697.749 925894 - 1069212 25%2p*(°P)3d - 2522p (P )4f p- 1P You?h | B3
50 698.218 698.217 925432 - 1068654 25%2p4(°P)3d - 2522p*(*P2)4f 2p - 22 3,-5,| B3
30 700.473 700.471 928 408 - 1071169 25%2p4(°P)3d - 2s22p4(3P.1)4f 2p- 22p Y-5,| B3
40 700.680 700.687 925432 - 1068149 25%2p(°P)3d - 2522p(*P)4f 2D - 23)° %-5,] B3
5 701.315 701.311 925894 — 1068 484 25%2p4(°P)3d - 2522p(°P2)4f 2p_ 22 Y= | B3
70 705.127 705.124 926 388 — 1068 207 2522p*(°P)3d — 2522p4(°P2)4f 2p - 2fg)° %-".| B3
30 826.826 826.832 764 2504 ~ 885194 2522p4(°P)3s - 25%2p*(!D)3p 2p 2p° 3-1n| A2
80 838.156 838.163 764 2504 — 883 559 2522p4(3P)3s — 2522p*(!D)3p 2p - 2p° Y= 3| A2
m 844.582 766 792.2 — 885194 2522p(°P)3s - 2s%2p*('D)3p %p. 2pe Yoy | A2
50 856.394 856.408 766 792.2 — 883 559 2522p*(°P)3s - 2522p*('D)3p 2p_ 2pe Yo% | A2
60 944.62 944.623 8173649 - 9232272 25%2p*(°P)3p - 25%2p(°P)3d ipo-4p 5,- %, | A2
40 951.55 951.557 8181363 - 9232272 25%2p4(°P)3p - 25%2p*(°P)3d ipe— 9p 3-55| A2
40 954.49 954.491 8173649 - 922 132.8 2522p4(°P)3p - 2s22p*(P)3d po_ ip =31 A2
2 961.54 961.571 8181363 - 922 132.8 2522p4(°P)3p - 25%2p*(°P)3d po- 9P Y35 | A2
40 968.25 968.250 8181363 - 921 415.4 2522p*(°P)3p - 25%2p*(*P)3d ipo—dp Y-l A2
30 969.26 969.263 818 961.6 — 922 1328 2522p4(°P)3p - 2522p*(°P)3d ‘po_p Yo ¥y | A2
2 976.05 976.050 8189616 - 921 415.4 2522p(°P)3p - 25s%2p(°P)3d o Y- | A2
20 1020.52 1020.51 865 368.9 -~ 963 359 2s22p*('D)3p - 2s22p*('D)3d 2pe - 2f ,-5, | A2
50 1024.91 1024.92 8657849 - 963 354 2522p4('D)3p - 25*2p*(*D)3d 2pe - 2F =T | A2
5 1028.17 1028.15 8653689 - 962 631 2522p*('D)3p — 2522p*('D)3d 2pe~ 2p S,~54 | A2
1 1057.36 1057.36 828 035.1 - 922610 2522p4(°P)3p - 2522p*(*P)3d 1pe - 2p Y-S5 A2
2 1059.14 1059.153 8173649 - 911 780.0 25%2p4(°P)3p - 25%2p*(°P)3d P D 5,-3% | A2
5 1059.65 1059.65 832017.6 — 926388 2522p(°P)3p - 2522p*(®P)3d | 2D°-2D 5,-5, | A2
3 1063.27 1063.26 827025.0 - 921075 2522p4(°P)3p - 25%2p*(*P)3d pe-2F S-Th| A2
10 1063.53 1063.531 8181363 - 912 162.7 25%2p4(°P)3p - 2522p*(°P)3d P4 Y-y | A2
70 1064.24 1064.234 8173649 -  911329.2 2s22p*(°P)3p - 2522p*(*P)3d P-4 -5 | A2
80 1067.87 1067.877 8181363 — 911 780.0 2522p4(°P)3p - 2522p*(°P)3d ) Y-3| A2
250 1068.26 1068.265 8173649 - 9109746 2s22p4(°P)3p - 2522p*(°P)3d 4pe_ 1p S| A2
200 1073.02 1073.043 8181363 ~ 911 329.2 2522p4(°P)3p - 2522p*(°P)3d 4p°—~1p Y51 A2
10 1075.28 1075.27 825757 - 918 757 2522p4(°P)3p - 2522p*(°P)3d ip°- *F o=Th| A2
30 1076.78 1076.70 827025.0 ~ 919 901 2522p(°P)3p - 2522pCP)3d | “D°-*F 5-5 | A2
40 1077.35 1077.37 8189616 - 911 780.0 25%2p*(°P)3p - 2522p4(>P)3d ‘P~ 4D Yo O | A2
30 1079.41 1079.45 828 035.1 - 920 675 2522p4(P)3p ~ 2522p(P)3d | *D°- F Yo | A2
70 1085.92 1085.91 828 586.1 - 920 675 2522p4(°P)3p - 2522p'(°P)3d ip°— I Y3 | A2
100 1088.52 1088.54 828 035.1 — 919 901 2522p*(°P)3p - 25%2p*(°P)3d e 9 Y- | A2
500 1088.67 1088.67 825757 - 917612 25%2p4(°P)3p ~ 25%2p4(>P)3d D o =9 A2
300 1090.14 1090.13 8270250 - 918 757 25229 (°P)3p - 2522p*(°P)3d ip°- 4F S-Th| A2
8 1093.22 1093.25 8369374 - 928 408 2s22p4(°P)3p ~ 2522p*(°P)3d ?pe_. 2p - A2
10 1094.75 1094.72 834 084.7 - 925432 2s22pi(°P)3p - 2s%2p(°P)3d | 2D°- D Y- | A2
10 1100.60 1100.59 8350333 - 925 894 25%2p*(°P)3p - 2522p*(*P)3d 2pe. 2p Yot A2
1103.85 1103.84 832 017.6 - 922610 25%2p4(°P)3p - 2522p'°P)3d | 2D°- %F S,-5h | A2
20 1106.20 1106.21 8350333 - 925432 2522p4(°P)3p - 2522p(P)3d 2pe_2p Yom ¥y | A2
70 1106.41 1106.41 8653689 - 955 751 2522 *('D)3p - 2522 4('D)3d e 2G -] A2
20 110755 1107 54 838 1178 — Q98 408 23290 4(P)3p — 2522p4(*P)3d g0 _ 2p Yo 3| A2
100 1111.48 1111.48 8657849 - 955755 25%p4(1D)3p - 2s%2p4(!D)3d e 2G o=l A2




Alv — Continued

Mult.| Rel Vac. Wavelength (A) Levels (cm™) Configurations Terms J Ref.
No. Int. Observed Calculated Lower Upper Values
20 111251 111251 917403 - 1007290 2522p4(18)3p - 2522p4(*S)3d 2po_2p Yo%y | A2
10 111504  1115.04 917463 -~ 1007 146 2522p4(}S)3p - 2522p¥('S)3d 2po_ 2p 35| A2
50 1117.93  1117.94 836 9374 ~ 926 388 2522p4(*P)3p - 2522p4(°P)3d 2pe_ 2p 35| A2
30 1119.39  1119.41 874 0260 — 963 359 2529p4(*D)3p - 2522p4('D)3d 2peo Yo | A2
10 1119.94 111991 8740260 - 963 319 2522p*('D)3p - 25%2p*(*D)3d 2pe— 2p Y- | A2
20 112179 1121.80 834 084.7 -  923227.2 2522p*(P)3p ~ 2522p4(*P)3d pe— op 3-5, | A2
50 1122.66  1122.66 874 280.1 - 963 354 25%2p*('D)3p - 25%2p*('D)3d 2pe_ 2p ST | A2
200 1122.88  1122.87 8320176 ~ 921075 2522p*(°P)3p - 2522p*(*P)3d 2pe- 2 ST | A2
2 1128.62  1128.60 8740260 — 962 631 2522p4('D)3p — 2522p*('D)3d pe—-2p 3,=5f | A2
80 1129.43  1129.42 796 652.9 — 885194 2522p4('D)3s - 2522p(*D)3p 2p- 2p° iy | A2
60 1129.62  1129.62 834 084.7 — 922610 2522p4(°P)3p - 2522p(°P)3d 2P 2F 3-8 A2
2 113000 113001 8369374 — 925432 25%2pCP)3p - 2522p*(°P)3d 2o~ 2p Y- A2
10 1131.84 113185 874280.1 - 962 631 2522p*(*D)3p — 2522p*(*D)3d 2pe-2p 5,-5 | A2
1 1139.25  1139.26 8381178 — 925894 2522p4(3P)3p - 2522p4(3P)3d 2§° - 2p o= | A2
1 1141.39  1141.40 874 026.0 — 961 638 2522p*('D)3p - 2s22p*(D)3d ’pe- 2p 3ty | A2
300 115030  1150.26 796 622.4 - 883 559 2522p4(!D)3s ~ 2522p*('D)3p 2p - 2p° 5,3 | A2
10 115067  1150.67 796 652.9 - 883 559 2522p4(!D)3s — 2522p*(*D)3p 2D 2p° =3 | A2
30 1152.89  1152.88 8320176 - 918 757 2522p4(CP)3p - 2522p*(°P)3d 2pe—~ 4F Sh-Th| A2
10 1154.90  1154.90 874 280.1 - 960 868 2522p*('D)3p - 2522p*('D)3d e 2p =3 | A2
350 1165.42  1165.42 751 840.1 - 837 646.2 2522p*(°P)3s - 2522p*(*P)3p Pp-18° -3 1 A2
250 1168.48  1168.48 8376462 — 923 227.2 2522p*(°P)3p — 2522p*(°P)3d 4g°— 4p -5 | A2
200 1173.47 117347 825757 - 9109746 2522p4(°P)3p ~ 2522p*(°P)3d Do~ 4p TomT | A2
20 1179.86  1179.87 8270250 — 911 780.0 2522p4(°P)3p - 2522p*(°P)3d pe—1p 53| A2
120 1183.62  1183.62 8376462 — 9221328 2522p4(3P)3p — 2522p4(°P)3d 150 4p Y= ] A2
100 1186.18  1186.18 8270250 - 9113292 25%2p*(P)3p - 2522p*(*P)3d ‘D°- 9D Sh=5, | A2
15 1188.67  1188.67 828 035.1 — 912 162.7 2522p4(°P)3p - 2522p*(°P)3d ip°-1p Y-y | A2
8 1191.20  1191.19 8270250 - 9109746 25%2p*(°P)3p - 2522p*(°P)3d ‘D°- 4D Sh-Th| A2
50 1193.76  1193.76 8376462 — 921 415.4 2522p*(°P)3p - 25%2p*(*P)3d 1g°— 4p Y=y | A2
10 1194.10  1194.10 828 035.1 ~ 911 780.0 2522p4(3P)3p - 2522p4(3P)3d D°- 9D Y,-3h | A2
200 119537  1195.36 7539895 — 837 646.2 25%2p4(°P)3s - 2522p*(*P)3p P-15° -3 A2
20 1200.56  1200.56 828 035.1 — 911 929.2 2572p*(°P)3p - 25%2p*(*F)3d ‘p°—“D YYo= | A2
10 1202.00  1202.01 8285861 — 911 780.0 2522p4(°P)3p — 2522p*(°P)3d D°- 4D o3| A2
50 1213.48  1213.46 755 237.4 ~ 837 646.2 2522p4(°P)3s - 2522p*(*P)3p P18 o-3 | A2
3 1253.11  1253.13 883559 - 963 359 2522p4(1D)3p - 2522p*(!D)3d 2pe_ 2F Yo S | A2
2 1253.76  1253.76 883559 - 963 319 2522p*('D)3p - 2572p*('D)3d 2p"— 7D 2=k | A2
10 1264.67  1264.67 883559 - 962 631 2522p*('D)3p - 2522p*('D)3d 2pe— 2p Yom 5| A2
8 1280.01  1280.00 885194 - 963319 25%2p*(*D)3p - 2522p*(*D)3d 2pe 2p Yo | A2
500 1287.70  1287.70 796 622.4 — 874 280.1 25%2p*(*D)3s - 25°2p*('D)3p °p - 2p° =% A2
100 1288.23  1288.21 796 652.9 - 874 280.1 2522p4('D)3s — 2522p4('D)3p p- 2p° h-5h| A2
30 129191  1291.93 796 622.4 - 874 026.0 25%2p*('D)3s - 2522p*('D)3p 2p - 2pe S,—- | A2
200" 1292.44  1292.44 796 652.9 ~ 874 026.0 28°2p*(*D)3s — 25°2p*('D)3p ;p-tp | Y-l AZ
30 129351 129351 883559 — 960 868 2522p4(*D)3p - 2522p*(*D)3d 2pe_ 2p Y= | A2
10 1301.13 130114 883559 — 960 415 2522p4('D)3p - 2522p*('D)3d 2pe_ 25 -1l A2
5 1308.16  1308.15 885194 - 961 638 2522p4('D)3p ~ 2522p*(*D)3d 2po_ 2p Yoty | A2
10 131243 131242 751 840.1 - 828 035.1 25%2p*(°P)3s — 25°2p*(°P)3p P-tDr | =% | A2
400 1330.06  1330.05 751840.1 — 827 025.0 2522p4(°P)3s - 2522p4(°P)3p oD | -] A2
10 134052  1340.54 7539895 — 828 586.1 2522p*(P)3s - 25%2p*(*P)3p P-D | -] A2
400 1350.518  1350.519 753 989.5 — 828 035.1 2522p*(°F)3s - 25%2p*(°P)3p - | - AZ
m 1352.87 751 840.1 - 825 757 2522p4(*P)3s - 2522p*(*P)3p Potpe | 5= A2
bl 1353.745  1353.777 764 250.4 - 838 117.8 2522p*(°P)3s - 2522p*(*P)3p 2p_ %g° Yo Yol A2
150 1359.64  1359.64 843914 - 917 463 2522p*('S)3s - 2522 *(*S)3p 25— 2 Yo 2P| A2
400 1363.351  1363.351 755 237.4 -~ 828 586.1 2522p*(°P)3s - 2522p*(*P)3p Pp-ip° YoV | A2
600 1369.20  1369.20 753 989.5 — 827 025.0 2522p*4(°P)3s — 2522p*(°P)3p Pp-1p° -S| A2
300 1373.70  1373.67 7552374 - 828 035.1 2522p4(°P)3s — 2522p*(*P)3p P-4 Yoy | A2
100 1315.79 1375.16 764 250.4 — 836 937.4 2s22pA(°P)ds - 2522p*(°P)3p zp - 2p° Y=l | A2
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WAVELENGTHS AND ENERGY LEVELS OF ALUMINUM 823
Alv — Continued
Mult.] Rel. Vac. Wavelength (A) Levels (cm™) Configurations Terms J Ref.
No. Int. Observed Calculated Lower Upper Values
100 1402.021 1402.021 766 792.2 838 117.8 2522p4(3P)3s - 2522p(*P)3p 2p_ 2g° Y-l A2
100 1412.772 1412.771 764 250.4 835 033.3 25%2p4(P)3s - 2522p*(°P)3p p- 2p° Yo Xy | A2
80 1425.64 1425.61 766 792.2 836 937.4 2522p*(°P)3s -~ 25%2p*(°P)3p p-2pe Y31 A2
m 1431.96 764 250.4 834 084.7 25%2p*(P)3s~ 2s22p*(*P)3p 2p- 2p° =3 | A2
400 1445.87 1445.87 796 622.4 865 784.9 2522p*('D)3s ~ 2s22p*('D)3p D~ Sh-Th| A2
30 1454.65 1454.62 796 622.4 865 368.9 25%2p4('D)3s ~ 25%2p4(*D)3p 2D 2 S,—5, | A2
300 1455.265 1455.265 796 652.9 865 368.9 25%2p4('D)3s ~ 2s22p*(*D)3p P~ 2 =51 A2
10 1465.392 1465.393 766 792.2 835 033.3 2s22p4(P)3s - 2522p*(°P)3p p-2p You a1 A2
600 1475.64 1475.64 764 250.4 832 017.6 2522p4(°P)3s ~ 2s22p*(°P)3p %P~ 2p° 0-5,| A2
300 1486.05 1486.05 766 792.2 834 084.7 25%2p*(°P)3s - 2s22p*(°P)3p 2p- 2pe You3h | A2
700 1508.37 1508.38 751 840.1 818 136.3 2s22p*(°P)3s - 2s%2p*(°P)3p P- =3 | A2
1000 1526.14 1526.14 751 840.1 817 364.9 2522p4(°P)3s — 2s22p*(°P)3p PP 5—5, 1 A2
500 1539.124 1539.122 753 989.5 818 961.6 2522p*(°P)3s - 25°2p*(°P)3p PP L Yo-Yo| A2
150 1558.92 1558.92 753 989.5 818 136.3 2522p4(°P)3s - 25%22p*(°P)3p p-p° o=y | A2
50 1569.25 1569.26 755 237.4 818 961.6 2522p*(°P)3s — 25%2p*(°P)3p p-4p° Yo=Y | A2
300 1577.90 1577.90 753 989.5 817 364.9 25°2p*(°P)3s ~ 25°2p*(°P)3p P-4 o5, | A2
.10 1579.38 1579.38 1 108 492 1171 808 2s22p%('Do)4f - 25%2p*('D2)5g| 2(1)°~ 2] B3
350 1589.87 1589.85 755 237.4 818 136.3 2s22p4(®P)3s - 2s%2p*(°P)3p p-p° Yo 3 | A2
40 1592.62 1592.56 1 068 032 1130 824 2522p*(°Po)4f ~ 2522p*(°P2)5g |  %{4)°- Y5] - B3
20 1593.54 1593.58 1068 072 1130 824 2s"2p*(°Po)4r— 2s°2p'(°P2)5g | “(4r-°15] | - "k | B3
20 1595.46 1595.46 1 068 149 1130 827 2522p4(°P)Af - 2522p(°Py)5g |  #3]°- 4] 5%~ B3
60 1596.95 {1596.93 1 068 207 1130 827 2s22p(°P)4f - 2s%2p%(Po)5g |  %(3)° - %{4] Uy — B3
1596.96 1109 315 1171 934 2522pi('D:)4f - 2s22p*('D2)bg| Z(5)° - ¥6)
20d 1602.03 {1602.02 1071130 1133 551 2s22p4CP)Af - 25%2p4CP)5g |  2[2)°- 3] Y- | B3
1602.02 1068 484 1 130 905 2s22piCP)4f - 25%2p(°P2)5g |  3(2)°- (3] 3y By
10 1621.36 1621.35 1110551 1172 228 2522p4('D)4f - 2522p*('D;)5g | 2[4]°- 2[5] B3
Air Wavelength A
20 2479.75 2479.72 796 622.4 836 937.4 25%2p4('D)3s - 2522p*(*P)3p p-2p° 5,- 31 A2
5 2481.60 2481.60 796 652.9 836 937.4 2s22p4('D)3s - 2522p4(°P)3p p-2p° YYo= | A2
10 2604.71 2604.72 796 652.9 835 033.3 2s22p4('D)3s - 25%2p*(°P)3p 2p-2p° Yo Ofy | A2
Wavenumber (cm™?)
M1 3473 3442 0 3 442 2522p5 - 2522p° 2o 2p° Yo | G2
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Alwi

O 1 isoelectronic sequence

Ground state 1s22s%2p* °P,

Tonization energy 1536 400400 cm™" (190.49+0.05 eV)

The measurements of the wavelengths for the
2522p*—2s2p° resonance array (221-—-328 A) are proba-
bly accurate within a few thousandths of an A, and the
wavelengths from [A3] for the region below 114 A have
estimated uncertainties of 0.005 A [B3, A3]. Most of the
wavelengths given for the region above 1049 A are prob-
ably accurate to about 0.01 A [A3].

The values for some of the levels above 1079 000 cm™*
as given in [A3] differ somewhat from the preliminary
values given in MZ79; we here adopt the values from
[A3].

We derived the ionization energy using two types of
formulae to fit the isoelectronic-sequence data (see the

lubas, R., and Musgrove, A. [1985], J. Phys. Chem. Ref.
Data 14, 786). ‘
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energy-levels compilation for P viir by Martin, W. C., Za- 271-276.
Al vi
Mult. Rel. Vac. Wavelength (A) Levels (cm™) Configurations Terms J Ref.
No. Int. Observed  Calculated Lower Upper Values

100g 72.926 72.928 0 - 1371210 2s%2p* - 25%2p3(2P)4d? p- 2- F2
100g 73.076 73.074 2732 - 1371210 25%2p* - 2522p3(°P°)4d? P 1- F2
10g 74.259 74.275? 0 — 1346 350? 25%2p4 - 2522p3(3D°)4d p-1F 2-3 F2
50g 74.346 74.349 0 - 1345000 2522p* - 25%2p3(*D*)4d p- 2- F2
300g 74.444 74.442 0 - 1343320 2522p* - 25%2p%(2D°)4d 3p-3pe 2-2 F2
50g 74.504 74.501 21732 - 1345000 2522p* - 2522p3(®D°)4d p- 1- F2
150g 74.592 74.594 21732 - 1343320 25%2p* - 2522p°(?D°)4d p.ipe 1-2 F2
250g 74.656 74.658 0 — 1339440 25%2p* - 2522p3(3D°)4d 3p-3p° 2-3 F2
50g 74.813 74.811 2732 - 1339440 25%2p* - 2522p3(D°)4d 3p-3p° 1-2 F2
100g 74.892 74.872 3829 - 1339440 25%2p* - 2522p3(D°)4d 3p-3p° 0-1 F2
100 75.164 75.186 41 167 - 1371210 2522p* - 2522p3(2P°)4d? p- 2- F2
610g 76.402 76.402? 0 - 13088707 25%2p* - 2522p3(*P*)s 3p_ 3pe 2-2 | V1
200 76.618 76.618? 41 167 - 1346 350? 25%2p* - 2522p3(*D°)4d D- 1P 2-3 F2
200 76.697 76.697 41 167 — 1345000 2522p* - 2522p*(*D)Md D- 2- F2
200 76.794 76.796 41 167 - 1343320 2522p* - 2522p3(*D)4d ip-p° 2-2 F2
50 76.953 76.953? 41 167 — 1340 660? 2522p* - 2522p3(2D°)4d p-p 2-1 F2
50 77.052 77.025 41 167 - 1339440 25%2p* - 2522p3(?D°)4d 'p-3p° 2- F2
500g 77.945 77.945 0 -~ 1282960 25%2p* - 2522p3(*S7)4d 3p - 3p° 2-3 F2
100g 78.112 78.111 2732 - 19282960 2529p4 — 2629 3(4S°)4d 3p._ e 1-2 | F2
50g 78.178 78.178 3820 - 1282960 2529p* — 25%2p3(48°)4d 3p 3 0-1| F2
T0g 78.459 78.459 0 - 1274550 2522p* - 2522p3(2D°)4s 3p-3p° 2-3 F2
10g 78.628 78.628 21732 - 1274550 25%2p* - 2522p3(°D°)4s p-3p° 1-2 F2
10 78.712 78.712 41 167 - 1311620 2522p* - 2522p3(*P°)4s p-1p° 2-1 F2
10 79.557 79.568 88 213 - 1345000 25%2p* - 2522p3(°D°)4d 'S~ 0-1 F2
70 80.770 80.770? 41 167 - 1279 250? 25%2p1 - 2522p3(®D°)ds ‘D~ p° 2-2 F2
50 81.738 81.739 88 213 - 1311620 2522p* - 2522p3(PP°)s IS-1p° 0-1 F2
709 82.082 82.082 0 ~ 1218300 2522p* - 2522p3(*S°)4s -3 2-1 F2
50g 82.267 82.266 2732 - 1218300 25%2p* - 2522p3(*S°)4s p- 3§ 1-1 F2
10g 82.338 82.340 3829 - 1218300 2522p4 - 2522p(*S7)4s -3 0-1 F2
10g 85.189 85.174 0 - 1174070 2s22p4 - 2522p*(P°)3d P~ tp 2-3 F2
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WAVELENGTHS AND ENERGY LEVELS OF ALUMINUM 825
Al vi — Continued
Mult. Rel. Vac. Wavelength (&) Levels (cm™) Configurations Terms J Ref.
No. Int. Observed  Calculated Lower Upper Values
100g 85.422 85.423 0 1170 650 2522p* - 2522p3(*P*)3d 3p-1p° 2-2 | A3
1000g 85.518 85.518 0 1 169 350 25%2p* - 25%2p°(°P*)3d 3p_3p° 2-3 A3
200g 85.567 85.566 0 1 168 690 2522p* - 2522p3(*P*)3d 3p-3p° 2-2 A3
300g 85.623 85.622 21732 1170 650 25%2p* — 2522p3(PP*)3d p-1p° 1-2 | A3
300g 85.725 85.725 2732 1169 250 2s22p* - 2522p%(3P")3d 3p- 3p° 1-1 A3
4009 85.767 85.766 2732 1168 690 25%2p* - 2522p3(2P")3d 3p-3p° 1-2 A3
3500 85.806 85.806 3 829 1169 250 25%2p4 - 2522p°(*P*)3d p- 3pe 0-1 A3
3509 85.817 85.817 0 1165270 25%2p* - 2522p3(?P")3d p-3p° 2-2 A3
100g 85.867 85,866 0 1 164 610 2s%2p* - 25%2p°(*F)3d Op — 3p° 2-1 A3
150g 86.018 86.019 2732 1165 270 25%2p* - 2522p3(*P*)3d 3p-3p° 1-2 A3
150g 86.068 86.068 2 732 1164 610 2522p4 - 25%2p3(*P*)3d 3p-3p° 1-1 A3
1509 86.094 86.094 2 732 1164 250 2s22p* - 2522p%(?P*)3d 3p_3pe 1-0 | A3
200g 86.148 86.149 3 829 1164 610 2522p* - 25%2p3(*P*)3d p_p -l 0-1 A3
400g 87.331 87.332 0 1 145 060 25%2p* - 2522p3(2D)3d 3p - 3g° 2-1 A3
3509 87.540 87.541 21732 1145 060 2522p* - 2522p3(*D°)3d 3p- 3§° 1-1 A3
5009 87.587 87.587 0 1141 720 25%2p* - 2522p3(2D°)3d Pp-p° 2-1 A3
100g 87.625 87.625 3 829 1 145 060 2s22p* ~ 2522p%(*D")3d p- 3 0-1 A3
650g 87.651 87.652 0 1 140 880 2522p* - 2522p%(2D")3d 3p- p° 2-2 A3
250g B81.776 8T.776 2732 1 142 000 25°2p* - 25°2p°(*D°)3d °p - op* 1-0 A3
2509 87.796 87.797 21732 1141 720 25%2p* - 2522p3(2D°)3d 3p-3p 1-1 A3
3509 87.863 87.862 21732 1140 880 2522p* — 25%2p*(*D°)3d p-3p° 1-2 A3
2509 87.883 87.882 3 829 1141 720 25°2p* — 25°2p°(°D")3d op - °p° 0-1 A3
1000g 88.163 88.163 0 1134 260 25%2p* - 2522p°(*D°)3d 3p-3pe 2-3 A3
750 88.269 88.269 41 167 1174 070 2522p* - 2522p3(*P*)3d D~ 1P 2-3 A3
100g 88.325 88.320 3 829 1136 070 2s%2p* - 2522p3(°D°)3d - 1pe 0-1 F2
750g 88.369 88.369 2732 1134 350 25%2p* - 2522p%(?D°)3d 3p- 3pe 1-2 A3
2509 88.462 88.462 3 829 1134 260 2522p* - 25%2p3(*D°)3d 3p - 3pe 0-1 A3
bl 88.539 88.536 41 167 1170 650 25%22p 4 - 2522p%(%P*)3d p-p° 2-2 (| A3
100 88.687 88.690 41 167 1 168 690 2522p* — 2522p(P°)3d p-3p° 2-2 A3
1000 90.196 90.196 41 167 1 149 860 25%2p4 - 2522p*(*D)3d p- P 2-3 | A3
600 90.856 90.856 41 167 1141 810 2s%2p* - 2522p(*D*)3d p-p° 2-2 | A3
500 91.332 91.332 41 167 1136 070 2s%2p* - 25%2p*(*D*)3d ‘D~ P 2-1 A3
750g 92.626 92.626 0 1079 610 25%2p* - 2522p3(18%)3d 3p- 3p° 2-3 | A3
200g 92.638 92.639 0 1079 456 2522p4 - 25%2p%(159)3d 3p- 3p° 2-2 A3
5009 92.875 192.874 2732 1079 456 2522p* - 25%9p%(*S°)3d 3p-3p° 1-2 | A3
250g 92.970 92.971 3829 1079 437 2522p4 - 2522p3(*S%)3d 3p - 3p° 0-1 A3
100 95.433 95.433 88 213 1136 070 2522p* - 2522p3(*D")3d s-tp° 0-1 A3
10 96.440 96.440 323 002 1 359 920 252p® - 252p*(%8)3s 3po_ 38 2-1 A3
50 96.673 96.670 325 469 1359 920 252p5 - 252p*(25)3s 3pe- 33 1-1 G3
600g 100.616 100.616 0 993 874 2522p* - 25%2p%(2P°)3s 3p. 3p° 2-2 1 A3
100g 100.638 100.638 0 993 659 25%p* — 2522p3(2P°)3s 3p- 3p° 2-1 A3
200g 100.893 100.894 2 732 993 874 2522p4 - 2522p(3P)3s 3p - 3pe 1-2 A3
200g 100.922 100.916 21732 993 659 2522p*4 - 2522p%(*P)3s 3p.. 3p° 1- A3
150g 101.027 101.027 3 829 993 659 2522p4 - 25%2p°(2P°)3s 3p.. 3pe 0-1 A3
10 103.062 103.062 323 002 1293 290 252p°® - 252p*(2D)3s 3pe~ 3 2-3 A3
300 103.938 103.940 41 167 1 003 265 2522p* ~ 25%2p°(3P°)3s p-1p 2-1 A3
1000g 104.046 104.047 0 961 100 2522p4 - 2522p°(D°)3s - 3pe 2-31 A3
800g 104.344 104.344 2732 961 100 25%2p* - 2522p(2D°)3s 3P - 3p° 1-2 Al
400g 104.464 104.464 3829 961 100 25%2p4 — 25%2p°(*D°)3s spoope [ o0-1 | Af
700 107.622 107.623 41 167 970 340 2522p4 - 2522p°(*D°)3s 'p- Ip° 2-2 Al
350 109.284 109.283 88 213 1003 265 25%2p4 - 2522p3(2P°)3s 15~ 'p° 0~1 Al
1000g 109516 109.516 0 913 112 25%2p* - 25%2p°(1$°)3s p- 3 2~1 Al
600g 109.844 109.844 2732 913 112 25s%2p* - 2522p3(*5°)3s 3p- 3§ 1-1 Al
200g 109.976 109.977 3 829 913 112 2522p*— 2522p3(1S)3s 3p- 3g° 0~ 1 Al
50 113.140 113.138 323 002 1206 880 2s2p5® - 252p*(*P)3s 3pe- 3p 2~1 Al
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Alvi — Continued

Mult. Rel. Vac. Wavelength (A) Levels (cm™) Configurations Terms J Ref.
No. Int. Observed Calculated Lower Upper Values
50 113.318 113.318 325 469 - 1207940 2s2p® -~ 2s2p4(*P)3s pe.3p 1-0 A3
150 113.441 113.441 323002 -~ 1204520 252p% - 252p*(*P)3s 3pe.. 3p 2-2 A3
6001 113.453 113.454 325469  — 1206880 2s2p% - 252p(*P)3s 3pe.%p 1-1 A3
50 113.629 113.628 326 815 - 1206880 252p5 ~ 252p4(*P)3s 3pe.3p 0-1 A3
50 118.759 113.759 325469 - 1204520 2s2p 5~ 252p4(*P)3s pe- p 1-2 | A3
50g 221.535 221.535 0 - 451 396 2520p* — 252p° 3p. lpe 2-1 B3
600 243.766 243.766 41 167 - 451396 25%p4 — 259p5 p-1tp 2-1 B3
300 275.343 275.343 88213 -~ 451396 2s22p* ~ 252p5 L o 0-1 B3
350g 307.249 307.249 0 - 325469 25%2pt - 252p% 3p - 3p° 2-1 B3
300g 308.563 308.563 21732 - 326815 25%2p* ~ 252p5 p.3pe i-0 B3
400g 309.597 309.596 0 - 323 002 2522p* - 252p° 3p-3pe - B3
300g 309.851 309.850 21732 - 325469 2522p* — 252p® 3p.3p° 1-1 B3
300g 310.907 310.907 3 829 - 325469 25%2p4 -~ 252p" p.3p 0-1 B3
300g 312.237 312.237 2732 - 323002 25%2p* ~ 252p5 3p-3p° 1-2 B3
100 328.696 328.697 451396 ~ 755628 2s2p5 - 2p® pr-1g 1-0 | A3
5 421.46 421.49 88 213 - 325469 25%0p% - 252p5 1§ 3p° 0-1 B3
50 1049.67 1049.67 969 421+ — 1064 689+x | 25s%2p%(*S)3p - 2522p3(*S*)3d 5p . 5p° 1-1 A3
40 1049.79 1049.78 969 421 +x - 1064 679+ | 25%2p°(*S")3p — 2522p3(*S°)3d 5p - 5p° 1-2 A3
80 1051.98 1051.98 969 620+x — 1 064 679+2 | 2522p°(*S)3p — 2522p3(*S”)3d 5p_ 5pe 2-2 A3
150 1052.12 1052.11 969 620+x ~ 1 064 667+x | 2522p(*S")3p ~ 2522p3(*8°)3d 5p-5p° 2-3 A3
200 1056.00 1056.00 969 967+x ~ 1064 664+x | 2522p°(*S°)3p - 2522p3(*S*)3d 5p - 5p° 3-4 A3
m 1076.38 986 706 - 1079610 2522p3(*S")3p ~ 25%2p3(*S")3d 3p-3p° 2-3 | A3
2 1077.66 1077.66 986 643 - 1079437 2522p3(*5%)3p ~ 25%2p3(*5°)3d -3 1-1 A3
4061 1078.17 1078.17 986 706 - 1079 456 2522p3(4S%)3p ~ 25%2p3(*S°)3d 3p - 3p° 2-2 A3
10 1087.65 1087.65 1 039 680 - 1131621 2522p°(D°)3p ~ 2522p°(*D*)3d poge 3-4 A3
400 1320.57 1320.57 961 100 - 1036825 2522p°(2D")3s ~ 2522p3(3D*)3p 3p°~ I 3-4 A3
900 1321.59 1321.58 894 300+x — 969 967+x | 25%2p3(*57)3s~ 2522p3(15°)3p 550~ 5p 2-3 A3
300 1324.92 1324.92 961 100 - 1036 676 2522p3(D")3s ~ 25%22p3(*D")3p 3pe- 3 2-3 A3
800 1327.68 1327.67 894 300+ — 969 620+x | 2522p3(*5°)3s - 2522p°(‘S)3p 55° - 5p 2-2 A3
200 - 1329.15 1329.15 961 100 - 1036336 25%2p%(°D°)3s - 2522p>(D")3p 3P~ 1-2 A3
500 1331.19 1331.19 894 300+x ~ 969 421+x | 25%2p3(*S")3s~ 2522p°(‘S)3p 58° - 5p 2-1 A3
500 1368.79 13568.81 913 112 - 986 706 2522p°(*8°)3s ~ 2522p°(*5°)3p 357~ 1-2 A3
10061 1359.96 1359.97 913112 - 986643 25%2p°(18)3s ~ 2522p3(*5°)3p 3° . %p 1-1 A3
2 1409.98 1409.98 993570 - 1064493 2522p3(3P)3s ~ 2s%2p3(*P)3p -3 0-1 A3
20 1416.05 1416.05 993 874 - 1064493 2522p3(%P°)3s ~ 2522p2(*P°)3p P33 2-1 A3
200 1422.58 1422.58 961100 - 10313% 25%2p%(3D")3s -~ 2522p>(°D")3p - 3-3 1 A3
10 1430.52 1430.51 961100 - 1031005 2522p(2D")3s ~ 2522p°(D")3p *pe-3p 2-2 1| A3
10 1432.51 1432.50 961100 - 1030908 2522p(>D°)3s ~ 2522p3(D")3p p°-p I-1 A3
400 144217 1442.17 970 340 - 1039 680 25%2p*(*D°)3s - 25%2p*(*D°)3p D°-'F 2-3 A3
Wavenumber (cm™1)
M1 2731 2732 0 - 21732 25%2p* - 25%2p* p_p 2~-1 G2
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Alvii

N1 isoelectronic sequence

Ground state 1525%2p> *S3,

Ionization energy 1949 900700 cm™ (241.76£0.09 eV)

We have tentatively included a number of lines classi-
fied by upper even-parity levels that were omitted in
MZ79. We also list two lines near 280 A classified as
252p%(°S°)3p *P—252p°(°S°)4d ‘D transitions [V2]; the
level assignments here are in better agreement with the
observed relative intensities than those in [V2].

Most of the levels were determined by using wave-
length averages based on measurements from more than
one reference [MZ79]. The calculated wavelengths may
thus in general be somewhat more accurate than the ob-
served values quoted from a single reference, even for
lines not connected to other lines through the Ritz prin-
ciple.

We obtaincd the above value for the Al vinn 252p? 3P,
ionization limit using two types of formulae to fit the
isoelectronic-sequence data (see results for Sx by
Martin, W. C., Zalubas, R., and Musgrove, A. [1990], J.
Phys. Chem. Ref. Data 19, 865). For comparison, we

derived values for the 25°2p* °P; limit by fitting Ritz series
formulae to two (tentative) three-member series of
Al v, the 25s2p*(°P)nd *F3, and (°P)ns *Psy, series; these
gave P, limit values respectively 1270 and 2710 cm™
lower than the P, value consistent with the above Py ion-
ization energy. Additional research is needed on Al vii
and other spectra of this sequence in order to decide
amongst various possible explanations of such discrepan-
cies.
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Al vir
Mult.]  Rel Vac. Wavelength '(A) Levels (cm™) Configurations Terms J Ref.
No. Int. Observed Calculated Lower Upper Values
1g 58.750 58.751? 0 -~ 17021007 25%2p? — 2522p2(*P)5s R Yoy | V2
10 59.827 59.824? 62 369 - 17339407 2s22p3 - 25%2p%(*P)5d p°-2F 5= | V2
10 59.911 59.911? 62313 - 17314507 2522p? — 2522p2(°P)5d 2p°- 2F 3= | V2
129 62.292 62.299? 0 - 1605 150? 2522p3 - 2522p%(°P)d 18- 2 Yy By v2
8g 62.474 62.484? 0 - 1600 400? 25%2p° — 2522p2(°P)4d 15— 2p Yo Iy F2
65 63.005 63.008 62 369 — 1649470 25%2p3 — 2522p2('D)4d? 2p°- 2p? Sh—-521 V2
65 63.056 63.051 62313 - 1648 330 2s22p? - 25%2p%(*D)4d? 2p°- 2p? =321 V2
8 64.325 64.325 94 869 - 1649 470 25%2p° - 2522p*(*D)4d? 2p°- 2p? =521 F2
25 64.358 64.361 94603 - 1648 330 25%2p3 - 2522p%(*D)4d? pe- 2p? Y- 32 1 F2
1 - 64.481 64.482 62369 - 1613180 25%2p% - 2522p%(°P)4d? 2pe- 2p? 5= 5671 V2
1 64.516 64.510 62313 -~ 1612450 25%2p° - 2522p2(°P)4d? *p°- 2p? 3-321 V2
12 64.698 64.701? 62369 - 16079507 2522p° ~ 2522p?(°P)4d 2p°- 2p 5= | V2
8 64.815 64.8097 0 - 15430007 25%2p3 - 2522p%(°P)ds 48°- 9p Yy~ 5 | F2
9 684.818 64 8167 62 313 ~ 1 605 1507 2¢29n3 _ 26295 2(3P)4d 2pe- 2P 3~ 5 V2
12 65.020 65.016? 62 313 ~ 1600 4007 2522p3 - 2522p*(°P)4d 2pe- 2p =3 | V2
65.018? 62 369 - 1 6004007 25%2p3 - 2522p?(°P)4d ’p°-~ 2p 50~ 3o '
18 65.862 65.863 94869 - 1613180 2522p% - 2522p*(°P)4d? pe-2p? =52 V2
50 65.883 65.883 94 603 - 1612450 2522p3 ~ 2522p2(°P)4d? 2p°-2p? Yo=3p2| V2
27 66.409 66.410? 94 603 - 1 600 4007 25%2p3 - 2522p%(°P)4d pe-2p =3y | V2
60 68.534 68.530 280200 - 1739420 2s2p* - 2s2p°(°8°)dd p-p° Sh="h | V2
64 68.626 68.629 282 670 -~ 1730780 2s2p4 — 2s2p3(58%)4d 4p_ 4D° 3, =5 v2
30 68.675 68.678? 283970 - 1 740 040? 2s2p* - 252p°(°8°)4d P- D Yoy | V2
195g 72.282 72.278 0 - 1383540 2522p° - 252p%(5%)3p 18°~ 4p Ypm By | V2
74 74.099 74.095 62313 - 1411930 25%2p? - 2522p?(!S)3d? 2p° - 2p? -3 | V2
74.098 62369 - 1411930 2522p? - 2522p%(!8)3d? 2pe- 2 5fy— 57y
509 74.321 74.333 0 - 1345300 2522p3 - 2522p2(°P)3d R ] Yo—3h F2
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Al vii — Continued

Mult.| Rel Vac. Wavelength (3) Levels (cm™) Configurations Terms J Ref.
No. Int. Observed Calculated Lower Upper Values
215g 75.281 75.276 6 - 1328450 2522p3 - 25%2p2(°P)3d 45°~ p Yy | V2
250g 75.313 75.307 0 — 1327890 2522p% - 25%2p2(3P)3d 45°~ 4p Yo% | V2
227g 75.367 75.364 0 - 1326900 2529p3 — 2522p%(°P)3d 4§~ 4p 3,5 | V2
227 75.544 75.538? 0 - 13238307 2522p3 - 2522p%(°P)3d 48°- 4D 3y~ V2
100 75.808 75.808 280200 - 1599 320 2s2p* - 252p%(°D°)3d? P~ 187 -y | V2
195 75.850 75.854? 62313 — 1380 640? 2522p3 - 2529p2('D)3d 2p° . 2p -3 | F2
75.857? 62369 — 13806407 2522p® - 25%2p%('D)3d 2pe- 2p =3
195 75.876 75.869 280200 - 1598270 2s2p*4 - 252p°(3D")3d? P-9D? | =T | V2
262 75.903 75.911 94603 — 1411930 2522p3 - 2522p2(18)3d? 2pe_ 2p? Yol | V2
185 75.926 75.927 94869 - 1411930 2s22p3 - 2529p%(1S)3d? 2pe _ 2D Y= | V2
75.946 75.950 282 670 - 1599 320 252p* — 252p%(D°)3d? P - 15 =3, | V2
205 76.009 76.011 282 670 ~ 1598 270 252p* - 252p3(°D%)3d? P-1D? | -5 | V2
157 76.022 76.025 283970 —~ 1599 320 2s2p* - 2s2p°(3D")3d? p- 157 Vo3 | V2
125 76.090 76.086 283970 - 1598270 252p* - 252p°(*D)3d? p- 4D? Yo | V2
205 76.226 76.222 280200 — 1592150 2s2p* - 252p%(3D%)3d? PP =% | V2
195 76.262 76.257 280200 - 1591560 2s2p* - 252p(*D°)3d? P-tP? | 5=, | V2
157 76.344 76.343? 282 670 — 1592 540? 2s52p* — 252p%(D°)3d? N Y=Y | V2
140 76.366 76.366 282670 — 1592 150 252p4 - 252p°(3D°)3d? 4P 4p? =% | V2
300 76.386 76.384. 62369 — 1371550 2522p3 - 2522p%(1D)3d 2p°— 2p Sp=5 | V2
215 76.400 76.401 282670 - 1591 560 2s2p* - 252p%(°D%)3d? P p? o5 | V2
288 76.422 76.415? 62313 - 13709507 2522p3 — 2522p%('D)3d 2p°~ 2p Yoy | F2
215 76.440 76.442 283970 - 1592150 252p* - 252p%(°D%)3d? ‘- p? Yom3y | V2
215 76.543 76.549 62313 — 1368670 2529p3 — 2522p%('D)3d D°-2F | Y%h-% | F2
225 76.582 76.578 62369 - 1368230 2522p3 - 2522p%('D)3d 2p° - 2p =T | V2
91 77.778 777747 94 869 — 1 380 6407 25%2p> - 2s%2p*(*D)3d Zpe— 2p o= | V2
104 77.809 77.808? 94603 - 1379 820? 2522p3 - 2522p%('D)3d 2pe.. 2p Youify | V2
250 77.906 77.900 62369 — 1346 070 2522p3 — 2522p%(°P)3d 2pe- 2p 55, | V2
166 77.945 77.943 62313 — 1345300 2522p3 — 2522p%(°P)3d 2p°- 2p Yo% | F2
345 78.329 78.328 94869 — 1371550 2522p3 — 2529p2('D)3d 2p°_ 2p Yo | V2
288 78.343 78.3497 94603 — 1370 9507 25%2p% — 2522p2(*D)3d 2pe_ 2p =3 | V2
262 78.365 78.365? 94 869 - 1370 950? 2523 — 2529p%(*'D)3d 2pe- 2p Yoo | V2
314 79.022 79.018 62369 - 1327910 2522p3 - 2522p%(°P)3d pe- o ST | V2
300 79.204 79.201 62313 — 1324930 25%9p3 — 2529p%(3P)3d 2pe 2 YouShp | V2
64 79.637 79.637 62313 - 1318010 2522p3 — 2522p2(3P)3d 2p°e_ 2p Yo Uy | V2
215 79.692 79.691 62 869 - 1317 220 2s5%2p°® - ZS’Zp’(“P)ad 2pe - 2p Sfo=~ s v2
390 79.928 79.923 94 869 - 1346 070 2522p3 — 2522p%(3P)3d 2pe- 2p Y~5, | V2
390 79.960 79.955 94603 - 1345300 2522p? — 2522p%(°P)3d 2pe_2p Yo | V2
300 79.972 79.972 94869 - 1 345300 2522p? - 2522p%(3P)3d 2pe_ 2p YO8y | V2
50 81.176 81.167 94869 — 1326900 " 2522p3 - 2522p2(°P)3d 2pe_ 4p Yo~ | F2
262 81.741 81.739 94603 - 1318010 2522p3 — 2522p%(°P)3d 2po_2p Yoy | V2
205 81.774 81.757 94869 — 1318010 2522p3 — 2522p%(°P)3d 2pe_ 2p Yo Yy | V2
365 81.794 81.792 94603 — 1317220 2522p3 — 2522p%(°P)3d 2pe_ 2p Yo%y | V2
380 81.809 81.810 94869 - 1317220 2522p° - 2522p%(°P)3d 2pe_ 2p Yoy | V2
512 83.833 83.832 280200 - 1473060 252p* - 252p%(°5%)3d PP~ ip° - | V2
475 84.005 84.006 282 670 — 1 473 060 252p ¢ - 252p*(°5°)3d P~ D =5 | V2
422 84.095 84.098 283 970 — 1473 060 252p* - 252p%(°S%)3d PP 4p° Yo ¥, | V2
118 86.666 86.668 94603 — 1248 430 25%2p° - 2522p2%('S)3s 2pe_ 2§ Yoty | V2
166 86.685 86.688 94869 — 1248 430 2522p3 — 2522p?(18)3s 2po_ 2§ Yol | V2
475¢g 86.884 86.885 0 - 1150950 2522p3 = 2522p2%(°P)3s 1§° p Yo 5 | V2
4569 87.058 87.059 0 - 1148650 2522p3 — 2522p%(°P)3s ig°— 9p Yoo | V2
422¢g 87.165 87.169 0 - 1147200 2522p3 — 2529p%(°P)3s 15— 4p Y=y | V2
515 88.027 88.027 62313 - 1198330 2522p3 — 2522p%('D)3s 2pe- 2p Yo | V2
88.031 62369 — 1198330 2522p3 - 2522p2('D)3s 2pe_. 2p 5y — 50y
515 90.547 90.551 62369 - 1166720 2522p3 — 2522p%(°P)3s 2pe_ 2p -3y | V2
185 90,596 00.602 01 603 1108 330 2322;93 - 2.922p2(‘D)3s ’pe— ?p YYo= s V2
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WAVELENGTHS AND ENERGY LEVELS OF ALUMINUM

Alvii — Continued

Muit.{ Rel. Vac. Wavelength (A) Levels (cm™) Configurations Terms J Ref

No. Int. Observed Calculated Lower Upper Values
185 90.627 90.624 94869 - 1198330 25%22p2 - 2522p2('D)3s 2P~ 2p o= 5 V2
195 90.772 90.775 . 62313 - 1163940 25%2p® - 25%2p%(°P)3s pe-2p o Uy F2
420 93.275 93.273 94603 - 1166720 25%2p3 - 25%2p%(°P)3s 2po-. 2p You 3 V2
550 93.298 93.297 94 869 ~ 1166 720 25%2p2 - 25%2p%(*P)3s 2pe. 2p A V2
420 93.517 93.516 94603 - 1163940 25%p3 - 25%2p%(°P)3s - 2pe_2p You Yy V2
343 93.535 93.539 94869 ~ 1163940 25%2p3 - 25%2p2(°P)3s 2p°— 2p o= Yy v2
440 95.975 95.974 280200 - 1322150 2s2p* - 252p3(55°)3s ip-1§° 5= % ve
375 96.207 96.202 282 670 - 1322150 252p* ~ 252p7(°5")3s ip- 15 Yy 3y V2
227 96.327 96.322 283970 - 1322150 2s2p4 - 252p3(°8°)3s P 15° Yym 3y V2
100 239.030 239.036 62313 - 480660 25%2p® - 252p* 2pe- 2p Y= Yo v2
200 240.770 240.778 62369 -~ 477690 25%2p° ~ 252p* *pe- 2p 8fp— 3 V2
262 250036 250.029 04 603 ~ 480 660 2529p3 _ 2¢9p4 2pe_ 2p Y4y, v2
345 259.207 259.208 94869 - 480 660 2522p% - 252p* 2po- 2p Yy Yy ve
330 261.044 261.037 94603 —~ 477 690 25%2p3 ~ 252p* 2pe_ 2p VA V2
495 261.219 261.219 94869 - 477690 25%2p3 - 252p* 2pe.. 2p 3o 3y v2
510 278.982 278.973 94603 - 453 060 25%2p3 - 252p* 2pe- 28 Yo Yy ve
440 279.187 279.181 94869 - 453 060 25%2p3 - 252p* prog Yo Yy V2
100 280.745 280.741 1383580 - 1739780 252p3(587)3p — 252p°(°5*)4d ‘P-1p° Yo~ 5y V2
150 280.004 280.004 1383540 — 1 730 420 2:9p3(58%)3p — 2:2p3(56°)4d 1p.  4pe 8,7, | va
315 282.660 282.654 385910 - 739 700 2s2p-2pt p-2p° Yo=Y V2
360 285.81 285.804 385860 -~ 735 750 2s2p—-2p° p-2p° 5= 3, K4
420 _309.023 309.026 62313 - 385910 25%2p3 - 252p* 2p°-2p o3y | V2
475 309.072  [309.074 62313 - 385860 25%2p3 - 252p* 2pe-2p o= 5 V2

309.080 62369 - 385910 2522p3 - 252p* p°-2p A :

375 309.121 309.128 62369 - 385860 25%2p? — 2s2p* 2pe- 2p 53y V2
1256 343.290 343.280 94603 -~ 385910 2522p3 ~ 252p* 2pe- 2p Yo 3y V2
160 343.641 343.653 94869 - 385860 25%2p® - 252p* p-2?p 3o 5y V2
759 352.145 352.150 0 -~ 283970 25%2p® - 2s2p* 8- p Yo=Yy A\
140g 353.769 353.769 0 - 282670 25%2p3 - 252p* i8° - P 3y 3 V2
20g 356.880 356.888 0 - 280200 25%2p3 - 252p* 150~ 4p 3y = 5y V2
55 381.674 381.665 477690 - 739 700 2s2p* - 2p® 2p . 2p° Yy — 1Y, V2
95 386.03 386.041 480660 - 739 700 2s2p4 - 2pb 2p.. 2p° Yoy K4
125 387.51 387.507 477690 - 735 750 2s2p* - 2p® p_2pe 3= 3y K4
45 392.00 392.018 480660 - 735 750 2s2p* ~ 2p® p_2pe Yo =3y K4

M1 1054.08 0 - 94869 25%2p® - 25%2p* i Yy 3o

M1 1057.05 0 - 94 603 25%2p3 - 25%2p° 150 - 2p° o= Yy

M1 1603.36 0 - 62369 25%2p® - 2s%2p® 80 2p° Yy %y
Ml | 1604.80 1604.80 0 - 62 313 25%2p° ~ 2522p° 18°- 2p° o= 3y S4

Air Wavelength (A)

M1 3070.7 62313 - 94869 25%2p® — 25%2p? ’p°- 2p Y= %y

Ml 3076.0 62 369 - 94 869 25%9p3 - 25%p® 2p° . 2pe 5fy— 34,

Mi 3096.0 ' 62 313 - 94 603 25%2p3 - 2522p® 2pe-2p° Yo Yo




830

Al v

C 1 isoelectronic sequence

Ground state 1525%2p* *P,

Tonization energy 2295 900+500 cm ™ (284.66=0.06 ¢V)

Denne and Hinnov classified the 2s?2p? *P—2s2p* 5S°
lines at 756.8 and 772.7A and thus established the
triplet-quintet connection within about +30cm™! [D1].
We have reevaluated the quintet levels using their results.

We increased the values of the singlet levels given in
[MZ79] by 30cm™" to obtain better agreement with
Edlén’s [1985] most recent estimate for the triplet-singlet
connection. The value of the 2522p? 'D; level tentatively
suggested in {D1] would raise the singlet system about
270 cm ™! above the estimated position adopted here; the
singlet levels are given with an unknown correction “ +x”
to indicate the lack of an experimental confirmation of
the connection.

We include lines classified by more than twenty of
Ferner’s high levels that were omitted in MZ79, the levels
being given here as questionable.

Calculated wavelengths are listed for a number of in-
tersystem and magnetic-dipole transitions that have not
yet been measured. It is hoped that the absolute value of
the unknown quantity “c” is small enough <o that the pre-
dicted singlet-triplet intercombination wavelengths are

We obtained a value of 2296 130 cm™! for the ioniza-
tion energy by applying a semi-empirical isoelectronic
correction formula to a theoretically calculated value.
Edlén’s [1971] ionization-energy formula for this se-
quence, also based on an isoelectronic treatment of the
available data, gives a value of 2 295 650 cm ™. The above
value is based on these two results.
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Al vint
Mult.{ Rel. Vac. Wavelength (,&) Levels (cm™) Configurations Terms J Ref.
No. Int. Observed  Calculated Lower Upper Values
10 53.785 53.785? 133840 - 1993 090? 252p® - 2s2p%(*P)4d 58° - %p 2-1 F2
10 53.800 53.800? 133840 - 19925807 252p3 — 2s2p%(*P)ad 550 5p 2-2 | P2
10 53.823 53.823? 133 840 - 1991 780? 252p° - 252p%(*P)4d 5g° - 5p 2-3 F2
200g 54.217 54.217? 1710 - 1846 150? 2522p2 ~ 2522pdd 3p-3p° 1-2 | F2
200g 54.258 54.258? 4420 — 1847 470? 2522p2— 25%2p4d 3p- 3p° 2-3 F2
10 57.553 57.553?7 262 180 - 1999 710? 252p° - 2s2p*(*P)4d 3p°~ 3 3-4 F2
10 57.624 57.624? 262 270 - 1997 660? 2s2p? - 252p%("P)4d 3pe-°f 2-3 F2
150 61.694 61.6947 46 720+z - 1667 620+x? 2522p% — 252p%(*D)3p p-Ip° 2-2 F2
100 62.016 62.016? 46 720+ ~ 1659 210+z? 25%2p2 - 252p*(°P)3p D- P 2-3 F2
10 63.203 63.200 262 180 ~ 1844 470 2s2p® - 252p*(?P)3d ’pe - *p? 3-2? | F2
{63.203 262 270 - 1844 470 2s2p3 - 252p%(*P)3d 3p° - 2p? 2-27
63.206 262 330 - 1844470 2s2p° - 2s2p*(*P)3d 3p°-3p? 1-22
100 63.714 63.7147 262180  —~ 18317007 2s2p3 - 252p%(*P)3d P -F 3- F2
{63.717? 262 270 - 18317007 2s2p° - 252p*(*P)3d ipe~ I 2-
63.720? 262 330 ~ 1831 700? 252p3 - 252p*(*P)3d P~ F 1-
10g 63.933 63.033? 0 ~ 1564 140? 2¢29p2 _ 252p2(1P)3p 3p . 3pe 0-1 F2
150g 63.965 63.970? 1710 ~ 1564 950? 2522p2 - 252p%(*P)3p %p - 3p° 1-2 F2
200g 64.004 64.004? 4420 - 1566 820? 2522p2 - 2s2p%(*P)3p 3p.pe 2-3 F2
10g 64.086 £4. 0812 4 420 ~ 1584 950? 92e29n2 . 2sIn2(4P)3p 3p .. 3ne 2~92 F2
10 65.128 65.131 309 110 ~ 1844 470 2s2p° - 252p%(*P)3d 3pe - 3p? -2? { F2
10 65.298 65.298? 309 110 - 1840 550? 252p3 - 2s2p?(*P)3d -3 F2
50g 65.381 65.379 1710 - 1531250 2522p2 ~ 2s2p2(*P)3p 3p - 35°7 1-17 | F2
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WAVELENGTHS AND ENERGY LEVELS OF ALUMINUM

Al vit — Continued

Mult.] Rel. Vac. Wavelength (A) Levels (cm™) Configurations Terms J Ref.
No. Int. Observed  Calculated Lower Upper Values

50g 65.494 65.495 4 420 - 1531 250 25%2p2 - 252p%(*P)3p 3p - 387 2-1? | F2
60 66.321 66.321? 309 110 - 1816 930? 2s2p3 - 252p%(%8)3d -3 2-3 F2
10 66.363 66.363? 309 110 - 1815970? 2s2p3 - 252p%(%S)3d 3pe~3p -2 F2
150 66.704 66.704 133 840 - 1633 000 252p3 - 2s2p%(*P)3d 58° - 5p 2-1 F2
200 66.731 66.731 133 840 - 1632 390 252p® - 252p%(*P)3d bg° . 5p 2-2 F2
350 66.771 66.771 133 840 - 1631500 252p3 - 252p%(*P)3d 5§°.- 5p 2-3 F2
10g 67.044 67.044 0 - 1491550 25%2p% - 25%2p3d 3p-3p° 0-1 F2
100g 67.096 67.096 1710 - 1492110 25%2p?% - 25%2p3d 3p..3p 1-0 F2
100g 67.121 67.121 1710 -~ 1491 550 2s22p? - 25%2p3d 3p. 3p° 1-1 F2
10g 67.166 67.165 1.710 - 1490570 25%2p?% - 25%2p3d 3p . 3pe 1-2 F2
150g 67.244 67.244 4 420 - 1491550 2s%2p2 - 2522p3d 3p-p° 2-1 F2
6500g 67.288 67.288 4 420 — 1490570 2528p2 - 2522p3d 3p— 3pe 2-2 F2
250g 67.360 67.360 0 ~ 1484570 2522p% - 2522p3d 3p-3p° 0-1 F2
5009 67.408 67.407 1710 ~ 1485240 2522p? - 2522p3d 3p-3p° 1-2 F2
67.409? 262 180 - 1745 660? . 252p® - 2s2p?(*D)3d 3pe-3p 3-2
50g 67.437 67.437 1710 - 1484570 2522p? ~ 25%2p3d 3p-3p° 1-1 F2
600g 67.464 67.464 4420 - 1486 690 25%2p?% - 25%2p3d p_3p° 2-3 F2
10g 67.529 67.530 4 420 ~ 1485240 25%2p% ~ 2522p3d 3p-3p° 2-2 F2
1650 67.666 67.561 262 180 — 17423830 252p3— 252p2(2D)3d ap° - 3p? 3 F2

{67.565 262 270 - 1742 330 2s2p? - 252p%(2D)3d 3p°-3%p? | 2-

67.568 262 330 - 1742 330 252p? ~ 252p%(?D)3d 3pe - 3p? 1-
500 67.946 67.943?7 262 180 - 1734 000? 2s2p° - 252p%(?D)3d 3p°-%F 3- F2

{67.947? 262 270 -~ 17340007 252p® - 252p%(?D)3d 3p° - 3F 2-

67.950? 262 330 - 1734 000? 252p3 ~ 252p%(3D)3d 3p°- I 1=
750 68.375 68.375 46 720+x - 1509 240+zx 2522p? - 2522p3d p-1p 2-3 F2
50 68.825 68.825? 309 110 - 17620707 252p® - 252p%(?D)3d 3pe_ 3§ -1 F2
50 69.420 69.420? 309 110 — 1749 620? 252p° - 252p?(*D)3d 3pe-3p 1-0 F2
100 69.502 69.502? 309 110 - 17479207 252p° -~ 252p*(®D)3d ape- 3p -1 F2
200 69.611 69.611? 309 110 - 1745 660? 252p? ~ 252p?(?D)3d 3pe- 3p 2-2 F2
150 69.773 69.773 309 110 - 1742330 252p? - 252p%(*D)3d 3pe-3p? F2
300 70.161 70.161 46 720+x - 1472010+z 2522p2 - 25%2p3d p-1p° 2-2 F2
200 . 70323 70.323 46 720+x — 1468 730+x 25%2p2% - 25%2p3d p- 3 2-2 | F2
250 70.727 70.727 96 260+x ~ 1510 150+ 25%2p? - 25%2p3d IS~ ip° 0-1 F2
135 71.238 71.238 262 180 - 1665 920 252p3 - 2s2p%(*P)3d © o 3pe-3p? 3-32 | v1
125 71.274 71.272 262 270 - 1665 350 252p° - 252p%(‘P)3d 3p°-%p? 2-22 | V1
70 71.625 71.684? 444 570+ ~ 1 840 5507 252p° ~ 252p*(°P)3d p-p 1- F2
200 72.223 72.223? 262 180 - 1646 780? 2s2p3 - 252p%(*P)3d 3pe- 3 3-4 F2
200 72.324 72.324? 262 270 - 1644 9407 252p3 - 252p%(*P)3d 3pe- 3 2-3 F2
150 72.401 72.4017 262 330 — 1643 5307 252p® - 252pe(*P)3d e - 3 1-2 ¥2
150 73.703 73.702 309 110 - 1665920 252p3 ~ 252p%(*P)3d 3pe. 3p? 2-37 | F2
100 73.733 73.733 309 110 - 1665 350 252p° - 252p?(*P)3d 3pe— 3p? -2?7 | F2
200 73.879 73.877 309 110 - 1662 720 252p° — 2s2p*(°S)3s - 957 - 17 F2
120 74.016 74.025? 397 020+x — 1 747 920? 2s2p® — 252p%(?D)3d ipe—p 2-1 F2
200 74.841 74.841 133 840 - 1470010 252p? ~ 252p%(*P)3s 58°- 5p 2-3 F2
150 74.965 74.965 133 840 - 1467 800 252p3 - 2s2p%(*P)3s 5g° - 5p 2-2 F2
50 75.068 75.058 133 840 - 1466 140 2s2p° - 252p%(‘P)3s 58°- 5p 2-1 F2
70 75.397 75.397? 309 110 - 1635 420? 252p3 - 252p*(*P)3d ape_ 3p -1 F2
200 75.488 75.488? 309 110 ~ 1633 8207 2s2p? - 252p*("P)3d 3pe- 3p -2 F2
150 75.577 75.570 309 110 - 1632390 2s2p3 —~ 252p%(*P)3d 3p°.. 5p -2 F2

75.572 262 180 - 1585 420 2s2p® - 252p?(?D)3s 3pe-3p 3-

75.577 262 270 - 1585420 2s2p3 - 252p?(°D)3s 3pe-3p 2-

75.581 262 330 - 1585 420 252p3 - 252p%(*D)3s 3p°~ 3D 1-




832 V. KAUFMAN AND W. C. MARTIN
Al vin — Continued

Mult.} Rel Vac. Wavelength 78] Levels (cm™) Configurations Terms J Ref.

No. Int. Observed  Calculated Lower Upper Values

100g 75.623 75.621 309 110 - 1631500 2s2p° - 252p*(*P)3d 3pe- 5p 2-3
75.623 1710 - 1324060 25%2p% - 25%2p3s 3p.. 3pe 1-2 F2
50g 75.734 75.732 0 — 1320440 2522p% - 2522p3s 3p_3pe 0-1 F2
250g 75.778 75.778 4420 — 1324060 25%2p% - 25%2p3s 3p-3p° 2-2 F2
100g 75.894 75.894 1710 - 1319340 25%2p? - 25%2p3s 3p. 3pe 1-0 F2
50g 75.985 75.987 4420 - 1320440 2522p2— 25%22p3s 3p- 3pe 2-1 F2
200 76.853 76.8597 444 570+x - 1 745 660? 252p3 - 252p?(°D)3d Ipe_3p 1-2 F2
300 77.605 77.605 46 720+x — 1335300+x 25%2p% ~ 25%2p3s p-tp° 2-1 F2
1000 78.351 78.351 309 110 - 1585420 2s2p3 - 252p%(*D)3s 3pe.3p F2
150 78.508 78.510 46 720+x - 1320 440 2522p? - 25%2p3s Ip- 3 2-1 F2
100 78.836 78.844 133 840 - 1402 160 2s2p3 - 25%2p3p 58°- 38 2-1 F2
120 79.455 79.458 404 200 - 1662 720 252p? ~ 252p?(%S)3s 350~ 32 1-1?7 | F2
10 80.320 80.319 262 180 ~ 1507210 252p° — 2520%(*P)3s 3pe-3p 3-2? ] F2
10 80.483 80.482 262 270 -~ 1504 780 262p3 — 262p2(4P)3s 3pe_ 3p 2-1? F2
100 80.704 80.708 96 260+x - 1335300+ 25%2p%~ 25%2p3s 1§ 1p° 0-1 F2
10 83.335 83.3227 647 310 — 1847 470? 2p* - 25%2p4d p-3p° 2-3 F2
50 83.465 83.465 309 110 - 1507210 252p3 — 2592p2(4P)3s dpe_ 3p - 2? F2
10 83.635 83.635 309 110 - 1504 780 2s2p3 ~ 2s2p%(°P)3s 3pe_ 3p -1?2 | F2
100 - 86.427 86.428 309 110 - 1466140 2s2p? - 252p%(*P)3s 3pe-5p -1 F2
50 91.487 91.487 309 110 - 1402 160 2s2p?- 25%2p3p Spe- g -1 F2
50 113.140 113.193 608 100 - 1491 550 2p*- 25%2p3d 3p.. 3p° 2-1 F2
10g 247.401 247.402 0 - 404 200 2s22p% - 252p° 3p- 3% 0-1 Vi
559 248.456 248.453 1710 - 404 200 25%2p% - 252p° 3p-. 3% 1-1 V1
100g 250.139 250.138 4420 - 404200 2529p2 - 252p3 P 2-1 S3
10 251.347 251.351 46720+x - 444570+x 2522p%— 252p° p-'p° 2-1 S3

253.0 1710 - 397020+z 2522p% ~ 252p? P-pe 1-2

254.7 4420 - 397020+x 2s22p? - 252p° p-p 2-2

259.6 262 180 - 647 310+x 2s2p° ~ 2p* 3p°- D 3-2
50 285.467 285.470 46 720+x - 397 020+x 25%2p?% - 2s2p3 Ip-p° 2-2 S3

285.56 262 330 - 612510 2s2p3 - 2p* 3pe-%p 1-0
286.61 286.61 262 270 - 611180 2s2p? - 2p*t 3pe - 3p 2-1 K4

286.66 262 330 - 611180 2s2p° - 2p* 3pe-3p 1-1
165 287.083 287.10 96 260+x ~ 444 570+x 25%2p% - 252p* 15~ 1p° 0-1 V1
289.07 289.08 262 180 - 608100 252p3 - 2p4 3pe - 3p 3-2 K4

289.16 262 270 - 608100 2s2p3 -~ 2pt 3p°-3p 2-2

289.21 262 330 - 608 100 2s2p3 - 2p* 3p°-3p 1-2

2900.2 404 200 - 738 460 1 & 252p3 - 2p1 /e~ 15 1-0
g 323.52 323,51 0 - 309110 2522p2 - 252p°® 3p. 3 0-1 K4
g 325.31 325.31 1710 - 309110 25%2p? - 252p° 3p. 3p° 1- K4
10g 328.200 328.20 4420 - 309110 25%2p? - 252p? p - 3pe 2- 83
40 329.551 329.60 309 110 - 612510 252p3 - 2p4 3pe %p 1-0 V1
50 331.03 331.05 309 110 - 611180 2s2p° — 2p* 3pe_ 3p -1 F4
334.51 334.46 309 110 - 608100 2s2p° - 2p* 3pe_3p -2 F4
840.23 3240.23 444 570+x — 788 490+x 252p°— 2p* pr-15 1-0 F3
g 381.15 381.20 0 - 262330 2s%2p? - 252p° 3p-_3p° 0-1 F4
g 383.70 383.70 1710 - 262330 2522p2 — 2s2p3 3p- 3p° 1-1 K4
50g 383.785 383.79 1710 - 262270 2s22p? - 2s2p3 3p_3p° 1-2 S3

387.73 4 420 - 262330 2529p? - 2s2p3 3p - 3p° 2-1

387.82 4 420 - 262270 2522p? - 252p3 3p-3p° 2-2
100g 387.970 387.96 4 420 - 262180 2522p% — 252p3 Ip - 3p° 2~3 S3
399.57 399.54 397 020+x - 647 310+x 2s2p3 - 2p4 p°-1p 2-2 F3
480.11 480.05 404 200 - 612510 2s2p° - 2p* 3g°- 3p 1-0 F4
483.03 483.14 404 200 - 611180 2s2p3 - 2p4 3g° - 3p 1-1 F4
490.44 490.44 404 200 - 608 100 2s2p3 - 2p4 3g° - 3p 1-2 F4
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WAVELENGTHS AND ENERGY LEVELS OF ALUMINUM

Alvin — Continued

Mult.] Rel. Vac. Wavelength (A) Levels (cm™) Configurations Terms J R
No. Int. Observed  Calculated Lower Upper Values
493.18 493.24 444 57042 - 647 310+x 252p% - 2p* P~ D 1-2
g 756.8 756.8 1710 - 133 840 95202 — %s9p3 Ip . 8ge 1-2
g 772.7 772.7 4 420 - 133840 25%2p2 ~ 252p? - 5% 2-2
M1 1057.6 1710 - 96 260+ 2522p2 - 25%2p? P13 1-0

Air Wavelength ()

M1 2221 1710 - 46 720+2 2522p? ~ 2529p? P-~'p 1-2
Ml 2363 4420 - 46 720+x 25%2p2 - 2522p? p-1p 2-2

Wavenumber (cm™!)

M1 2687 2710 1710 4420 2s22p? - 25%2p* P3P -2
M1 1710 0o - 1710 " 25%2p?- 25%2p% p-3p

(=]
|
—
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834 V. KAUFMAN AND W. C. MARTIN

Al ix

B1 isoelectronic sequence
Ground state 15225%2p 2P§p
Tonization energy 2 662 650600 cm™' (330.13x0.07eV)

Denne and Hinnov established the quartet-doublet
intersystem connection within about 30 cm™ by classi-
fying two lines near 960 A as 252p *P°—2s2p? *P transi- DI
tions [D1]. We have reevaluated the quartet levels based Fa
on their results. G2

We obtained the ionization energy by fitting a linear 3
Ritz formula to the 2s%nd ?D series (n =3 —6). The above
value agrees with the value 2 662 500300 cm™ derived K5
from this same series by [H1], but our treatment of the
data gives a larger standard-deviation error. Our value
also agrees satisfactorily with the value 2662990 cm™ v
which we obtained by applying a semi-empirical isoelec-
tronic correction formula to a theorctically calculated

value.

T1
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Al X

Mult.{ Rel. Vac. Wavelength 7] Levels (cm™) Configurations Terms J Ref.

No. Int. " Observed Calculated Lower Upper Values
20g 41.543 41.543 4890 - 2412030 2522p — 2526d 2pe_ 2p 3p= 5y H1
10g 43.549 43.549 4890 - 230t 150 2522p - 2525d 2po- 2p Yy~ F2
60g 44,704 44.704? 0 - 22369407 2529p - 252p (°P°)4p 2pe_ 2p Yy= 3y H1
80g 44.743 44.743? 4890 — 2239 880? 2522p — 252p (PP°)4p 2pe_ 2p Ya= 51y H1
10g 47.755 47.755 0 — 2094020 2522p — 25%4d 2pe_ 2D Yom 3y F2
50g 47.856 47.856 4890 — 2094 490 2520p — 2524d 2pe_ 2p ¥y~ 5, F2
100 49.854 49.854? 259 730 — 2 265 5907 252p2% - 2520 (°P*)4d 2p - Zp° 8pm Ty F2
100 49.916 49.929? 259 760 — 2 262 600? 2s2p2% - 252p (°P*)4d 2p - 2p° 3y~ 5y H1
10g 52.966 52.963? 0 - 18881007 2522p — 2s2p ("P*)3p 2po_ 2§ Yo s H1
10g 53.008 53.101? 4890 — 18881007 2s22p — 2s2p ('F°)3p 2po_ 2§ Y= H1
60g 53.237 53.237 0 - 1878400 2522p — 252p ('P°)3p zpe_ 2p Y= 3y H1
60g 53.267 53.267 0 — 1877340 2522p - 2s2p(*P*)3p 2pe_2p Yom s H1
10g 53.316 53.316 4890 — 1878400 2522p - 2s2p (*F)3p 2pe— 2p %2 "l2 F2
10g 53.412 53.406 4890 — 1877340 2522p - 252p(*P°)3p 2pe- 2p Yo Yo F2
10 53.424 53.437 145 270 — 2016 650 2s2p%—2p23p Pp- Yo 3o F2
1 53.488 53.486 146 990 — 2016 650 2s52p?%—2p?3p P 3y - F2
10 53.554 53.556 149 460 - 2016 650 252p2% - 2p%3p Pp- 5y F2
1 55.622 55.607 145 270 - 1943 600 2s2p?% — 252p('P*)3d p-2p° Yo= 2l F2
10 55.667 55.660 146 990 — 1 943 600 2s2p2% - 2s2p ("P*)3d Pp-2p° | Y- F2
50g 56.151 56.149 0 — 1780960 2522p — 252p(°P%)3p zpe_ 2§ Yo Yy F2
709 56.304 56.304 4890 — 1780960 25225 — 252p (°P*)3p ope_ 28 Yo=Yz F2
100g 56.899 56.899 0 - 1757500 2522p - 252p (°P*)3p 2po_ 2p Yy 3y F2
250g 56.945 56.945 4890 - 1760970 " 2522p - 252p (3P*)3p 2pe_2p o= F2
10g 58.060 58.058 0 - 1722410 2522p — 2s2p (BP)3p 2pe_ 2p Yp= 3y F2
50g 58.112 58.111 0 - 1720830 2522p - 252p (°P°)3p 2po_ 2p Y=Yy F2
100g 58.222 58.223 4890 — 1722410 2522p — 252p(°P*)3p 2pe_ 2p 3y= 3 F2
1g 58.276 58.277 4890 — 1720830 2522p — 252p (3P*)3p 2pe_ 2p Yym Yy F2
10 59.381 59.387 259 730 — 1943 600 2s2p? - 252p(*P*)3d p-2p° | -5 F2

59.388 259 760 — 1943 600 252p% — 252p('P*)3d D-2D° | Yy Yy
300 59.761 59.762? 259 730 - 1933 040? 252p? ~ 2s2p ('P)3d 2p- 2 o= F2

: 59.763? 259 760 — 1933 040? 2s2p2 - 2s2p(‘P*)3d 2p - 2p° Hy— 5y
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WAVELENGTHS AND ENERGY LEVELS OF ALUMINUM 835
Al x — Continued
Mult.] Rel. Vac. Wavelength A Levels (cm™) Configurations Terms J Ref.
No. Int. Observed Calculated Lower Upper Values v
10 60.162 60.160 145 270 1 807 500 252p%-2s2p(°P*)3d P 4p° Yo 3y F2
50 60.197 60.1977 146 990 1 808 200? 252p2 - 252p (°P°)3d 4p- 1p° Yo Yy F2
10 60.222 60.222 146 990 1 807 500 252p% - 252p(°P*)3d 4p- p° o=, F2
10 60.262 60.260 146 990 1 806 470 252p% - 2s2p(*P9)3d P p° Yy 5, F2
50 60.312 60.312 149 460 1807 500 252p? - 252p(°P*)3d Pp-ip° 0~ % F2
100 60.347 60.350 149 460 1 806 470 2s2p? - 2s2p(°P)3d ip-4p° 5fy= 5y F2
150 60.504 60.504 145 270 1 798 050 2s2p? - 2s2p(°P°)3d PP Yy~ F2
200 60.549 60.541? 585 180 2 236 940? 2p3 - 252p (°P°)4p )] Yo 3y F2
60.551 146 990 1798 480 252p? - 252p (°P°)3d 4P 4p° LA
300 60.588 60.588 149 460 1 799 950 2s2p% - 2s2p(°P*)3d PP ip° LA F2
10 60.645 60.642 149 460 1798 480 . 2s2p?% - 252p(°P*)3d P- D 8/p= 5y F2
300g 60.896 60.896 0 1642 140 25%2p - 25%3d 2p°_2p A F2
600g 61.069 61.069 4 890 1 642 380 25%2p - 25%3d 2pe- 2p A F2
10 61.647 61.651 332 710 1 954 750 2s2p2 — 252p('P*)3d 28 2p° Yo F2
50 62.070 62.077 332 710 1 943 600 2s2p% - 252p(*P*)3d 25— 2p° Ypm 3y F2
200 62.296 62.296? 460 930 2 066 170? 2p% - 2p%(°P)3d i oYYy F2
250 62.327 62.327? 460 930 2 065 370? 2p3 - 2p%(°P)3d 50 p 3y 3y F2
150 62.369 62.369? 460 930 2 064 2907 2p3 - 2p2(°P)3d 50~ p 3y By F2
100 62.474 62.474 354 080 1 954 750 252p% - 252p('P*)3d 2p - 2p° Yo F2
100 62.587 62.586 356 950 1954 750 252p? - 252p(*P°)3d 2p_ 2pe Yy F2
150 62.916 62.912 354 080 1 943 600 2s2p%-—2s2p(*P°)3d 2p-2p° Yo 3y F2
500 63.025 63.026 356 950 1943 600 2s2p® - 252p(*P°)3d 2p- 2pe 3y 5y F2
500 63.509 63.509 259 730 1 834 310- 252p?% - 252p (*P*)3d p- 2 5y~ F2
300 63.632 63.632 259 760 1 831 300 252p?% - 2s2p (°P°)3d *p-2p° 3= 5y F2
50 64.625 64.627 259 730 1 807 080 252p2 - 252p('P°)3s 2p- 2p° 53— 3 F2
64.628 259 760 1 807 080 2s2p2 - 2s2p('P*)3s 2p- 2p° LA
150 64.885 64.885 259 730 1 800 910 252p? - 252p (°P*)3d p- 2 52—~ 572 F2
100 64.904 164.903 259 760 1 800 510 252p% - 252p(°P*)3d p- ?p° /A F2
50 66.038 66.036 146 990 1661 320 2s2p? - 2s2p(°P*)3s 4p— 4p° 3y 5, F2
50 66.092 66.092 145 270 1 658 320 252p? - 252p (°P)3s ip- ip° Yy =3y F2
120 66.142 66.144 149 460 1661 320 2s2p% - 252p (°P°)3s Pp-ipe 5y — 5, F2
15061 66.239 66.2397 146 990 1 656 680? 252p? - 252p(°P*)3s P~ ip° 3p= Yy F2
66.239 332 710 1 842 400 2s2p% - 252p(°P*)3d 25 - %p° Yo Ufy
50 66.275 66.271 585 540 2 094 490 2p° - 2s24d p-2p 3y 5, F2
{ 66.275 149 460 1 658 320 252p2 - 252p(°P)3s ip- i 8= 3y
66.276 585 180 — 2 094 020 9p3  2524d 2pe_ 2p Yy 3y
60 66.321 66.321 332 710 1 840 530 252p? - 252p(°P°)3d 5~ 2p° Y= 3, 2
10g° 66.624 66.621 0 1 501 020 25%2p ~ 25%3s 2pe_. 2g VAA F2
1009 66.836 66.839 4800 — 1501020 2522p — 25235 po__ g Yy Uy F2
10 67.828 67.826 356 950 1 831 300 252p? - 252p(°P*)3d P2 3y 51y F2
67.826 332 710 1 807 080 2s2p2 - 252p(*P*)3s 2§ - 2p° Yo
100 68.531 68.531 160 030 — 1920 120 2p® - 2p2(’r)3s 5o 4p Yy 5y F2
50 68.637 68.637 460 930 1917 870 2p® - 2p2%(°P)3s i5°— 9p Yy 3y F2
10 68.681 68.681 460 930 1916 940 2p? - 2p2(°P)3s ig°_ 4p 3y Yy F2
10 68.783 68.770? 354 080 1 808 200? 2s2p* - 252p(°P°)3d 2p_ 4p° Yo Yy F2
50 68.825 68.823 354 080 1 807 080 252p% - 252p('P°)3s 2p- %p° Yy F2
10 68.904 68.9067 356 950 1 808 200? 2s2p? - 252p (°P*)3d 2p-. 9p° o= Y F2
50 68.958 68.959 356 950 1 807 080 2s2p% - 2s2p (*P*)3s 2p. 2pe 3y F2
215 69.135 69.136 354 080 1800510 2s2p% - 252p (°P*)3d p- pe Yo 3y Vi
50 69.258 69.254 356 950 1 800 910 2s2p2 - 2s2p (*P*)3d 2p-2pe o= 5y F2
100 69.716 69.716 259 730 1694 130 252p2 - 252p(°P)3s p-2pe 5fp— 3y F2
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Alx — Continued

Mult.] Rel. Vac. Wavelength A& Levels (cm™) Configurations Terms J Ref.
No. Int. Observed Calculated Lower Upper Values
50 69.850 69.8727 259 760 - 1690 940? 2s2p2 - 252p (°P°)3s 2D - 2p° 3y Yy F2
100 70.090 70.069? 460 930 — 1 888 100? 2p° - 2s2p ('P*)3p §°- % 3= Yy F2
1 73.451 73.453 932 710 — 1694 130 2s2p%— 252p(3P*)3s 25 2p° Yy 3y F2
1 73.625 73.620 520 080 — 1878 400 2p3 - 252p('P°)3p 2p° - 2p 5= 3y F2
73.625? 332 710 — 1690 9407 252p2 — 25s2p(°P%)3s 25~ 2pe Yo Yo
50 74.785 74.784 356 950 — 1694 130 252p2 - 2s2p (°P°)3s 2p_ 2pe 3y 3y F2
10 77.315 77.326 585180 - 1878 400 2p3- 2s2p('F°)3p 2pe_ 2p Yy F2
150 77.381 77.390 585 180 ~ 1877 340 2p° - 2s2p('P)3p 2po_ 2p Yo Uy F2
175 280.114 280.151 0 - 356950 2522p — 2s2p® o 2p Yoy Vi
240g 282.407 282,422 0 - 354080 2522p - 252p? 2pe. 2p o=ty Vi
345¢ 284.015 284.042 4890 - 356 950 2522p — 252p? 2pe_. 2p Yo=Yy Vi
215¢ 286.364 286.377 4890 — 354080 252%p — 252p? 2pe_ 2p o= Ys Vi
125¢ 300.560 300.562 0 - 332710 2522p — 252p? 2pe_2g Yo Uy Vi
165¢ 305.055 305.045 4800 — 332710 2522p - 252p? 2pe_ 28 Yo Yy vl
306.91 306.93 259 730 —- 585 540 252p? = 2p*? 2p — 2po Sty — ¥y K6
307.33 307.30 259 760 - 585 180 252p2 - 2p® P2 | Yy F4
90 316.793 316.797 145270 - 460 930 2s2p2 - 2p® Pp- 18 Yo 3y Vi
120 318.537 318.532 146 990 — 460 930 252119—- 211’ 4p — 430 ) Vi
160 321.027 321.058 149 460 — 460 930 252p2 - 2p? P 5ty — %y Vi
384.06 384.05 259 760 — 520 140 2s52p2 - 2p° D2 | Y-, F4
384.10 259 730 - 520 080 252p2 - 2p3 p-2p° | -5
g 384.95 384.97 0 - 259760 2522p — 252p* 2pe~ 2p Yo e K5
80g 392.418 392.403 4890 — 259730 2522p — 252p> 2pe_ 2p Yo 5t F4
395.44 395.52 332710 - 585540 2s2p?— 2p3 2 - 2p° Y= 3 F4
396.05 396.09 332 710 —~ 585180 2s2p2% - 2p° 25 - %p° =0, F4
432.03 432.04 354 080 - 585 540 2s2p2—2p? 2p_ 2p° Yoy 3y K5
432,73 432.71 354080 — 585 180 252p2 - 2p3 “2p_2pe Yy= 1y F4
437.46 437.46 356 950 — 585 540 252p% - 2p? pozpe | Y-, K5
438.18 438.15 356 950 — 585 180 252p2 - 2p3 po2pe | Y,y F4
533.50 533.53 332 710 — 520 140 252p2 - 2p° 5-2p° | Y-, Tl
602.18 602.19 354 080 — 520 140 2s2p2% - 2p* po2pe | Yy F4
613.10 613.09 356 950 — 520080 252p? - 2p? p_2pe | Yy B F4
g 680.3 0 - 146990 2529p — 252p® 2pe_ 4p Yo %y
g 688.4 688.37 0 - 145270 2529p — 2s2p? 2pe_ 4p Yo=Yy D1
g 691.7 691.71 4890 — 149 460 2s22p - 252p? 2po_ 4p Yy~ % D1
g 703.7 4890 - 146 990 25%2p - 2s2p* 2pe - 4p 2= %y
g 712.4 4890 - 145270 25%p — 252p? 2pe_ 1p o= Ye
Wavenumber (cm™1)
M1 | 4902 4890 0 - 4 890 2522p — 25%22p 2po_ 2pe Yoy G2
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WAVELENGTHS AND ENERGY LEVELS OF ALUMINUM

Be I isoelectronic sequence
Ground state 152252 'S,
Tonization energy 3216 100 cm™ (398.75 eV)

A measurement of the 2s® !Sy—252p °P§ line at
637.85 A [D1] gives a value of x = —21+30 cm™! for the
correction to the triplet level values in MZ79. We have
here taken the triplet levels from MZ79 with x =0, which
is within the uncertainty of the quoted determination.
Several lines in the region below 65 A are given tenta-
tively as Al X singlet-triplet intercombination transitions.
Reevaluations of the data have led to small changes in
253d °D and 2s4f °F° levels.

The two features near 7.9 A were observed by Boiko ef
al. in the specira of laser-produced plasmas [B5]. These
features arise from K-shell excitation, each being classi-
fied as a blend of several transitions. The calculated
wavelengths were obtained with upper levels based on
the theoretical wavelengths from [BS5].

We derived a value of 3 215 920 cm ™ for the ionization
energy by applying a semi-empirical isoelectronic correc-
tion formula to a theoretically calculated value. Edlén’s
[1971]ionization-energy formula for this sequence gives a
value of 3216 300 cm™'. The value given above is based
on these results.

Al x

B5

D1

¥4
H2

S3
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V. KAUFMAN AND W. C. MARTIN

838
Al x
Mult.] Rel. Vac. Wavelength (A) Levels (cm™) Configurations Terms J Ref.

No. Int. Observed Calculated Lower Upper Values
90bl 7.934 (7.9130 449 732 - {13 087 200] 1s%2p?% - 152p® Ip- 1P 2-1 | B5

7.9240 0 - [12619 900} 152252 - 1525%2p 1S-1p 0-1

7.9294 409 690 - [13 021 000] 1s%2p2% - 152p3® 3p - 3p° 2-2

1 7.9332 300 490 - [12 905 700] 15%2s2p - 15(28)252p%(*P) po-tp 1-1

7.9462 156 798 - {12 741 400] 152252p - 15(38)2s2p %(*P) 3p°—- 3p 1-1

| 7.9464 160 429 - [12 744 700] 15%252p ~ 15(38)2s2p 2(‘P) 3pe- p 2-2
150b1 7.951 [ 7.9475 155 148 - [12 737 7001 152252 ~ 15(35)2s2p*(*D) *pe-3p 0-1 | B5

7.9476 156 798 - [12 739 200] 15%2s2p - 1s(*8)2s2p %(*P) 3pe-3p 1-0

7.9485 160 429 - [12 741 400] 1s22s2p - 15(°S)2s 2p (*P) ape- 3p 2-1

7.9489 156 798 -~ [12 737 200] 15%252p - 15(38)252p%(*D) 3o~ 3D 1-2

7.9516 160429 - {12 736 500] 15%2s2p ~ 15(35)2s2p*(*D) 3pe~3p 2-3

{ 7.9621 449732 - [13 009 200] 1522p2% - 1s2p? p-1p° 2-2

7.9749 300 490 - [12 839 800] 1s%252p - 15(3S)2s2p%(*D) ip-1D 1-2

7.9749 404 574 -~ [12 943 900] 1s22p2 - 1s2p° p-~ e 0-1

7.9762 406 517 - [12 943 800] 1522p2 = 152p3 3p-3p° 1-2

7.9787 553 783 - [13 087 200] 1522p% - 152p? 15~ 1p° 0-1

(7.9791 409690 — [12 942 400] 1s22p2 - 152p? 3p - 3pe 2-3
100 38.255 38.255? 160429 - 2774 4507 2s2p - 2s5d 3p°- 1D 2-2 | H2
25 40.421 40.421? 300490 - 2774 450? 2s52p - 2s5d e~ 'p 1-2 | H2
100 41.730 41.730? 300490 - 2696 850? 2s2p - 2pdp pe-1p 1-2 | H2
10 44.902 44.902? 300490 - 2527 560? 2s2p - 2s4d p-'D 1-2 | F2
50 50.670 50.669 156 798 -~ 2130410 2s2p—2p3p 3pe_ 3p 1-2 | F2
75 50.717 50.713 156 798 - 2128 680 2s2p~2p3p 3pe- 3p 1-1 | H2
350 50.762 50.762 160429 - 2130410 2s2p~2p3p 3pe~ 3p 2-2 | H2
50 50.802 50.807 160429 - 2128680 2s2p - 2p3p 3pe- 3p 2-1 | F2
50 50.903 50.902 155148 - 2119690 2s2p - 2p3p 3po-33 0-1 | H2
10 50.946 50.945 156 798 - 2119690 2s2p-2p3p 3pe_ 3 1-1 | F2
10 51.039 51.040 160 429 - 2 119.690 252p —2n3p 3po_3g 2-1 F2
350 51.362 51.356 1565148 - 2102 330 2s2p - 2p3p e~ 3D 0-1 | F2

[51.358 156 798 - 2103 900 2s2p - 2p3p 3p°-3p 1-2

51.362 160429 - 2107 390 2s2p - 2p3p 3p°-3p 2-3
1 51.400 51.400 156 798 - 2102330 2s2p ~2p3p 3pe- 3 I-1 {F2
1 51.454 51.454 160 429 - 2103 900 2s2p~2p3p 3pe— 2-2 | F2
300g 51.979 51.979 -0 - 1923850 252~ 2s3p s~ 1p° 0-1 | F2
220 54.115 54.115 300490 - 2148410 22p - 2p3p po_ip 1-2 | F2
150 55.227 55.227 155 148 ~ 1965 860 2s2p-2s3d 3pe~ 3 0-1 | F2
500 55.272 55.271 156 798 - 1966 080 2s2p - 2s3d 3pe~3p 1-2 | F2

750 55.376 55.375 160421 - 1966 300 2s2p - 2s3d 3%pe-3p 2-3 | F2 .

50 55.731 55.731 300490 - 2094820 2s2p~-2p3p pe-lp 1-1 | F2
75 56.590 56.590 404574 - 2171680 2p%-2p3d 3p - 9p° 0-1 | H2
10 56.650 56.652 406517 - 2171680 2p%-2p3d P 3pe 1-1 | F2
75 56.696 56.700 406517 - 2170190 2p%-2p3d 3p- e 1-2 | H2
10 56.762 56.754 409690 - 2171680 2p%-2p3d 3p.. 3pe 2-1 | F2
200 56.802 56.802 409690 - 2170190 2p%-2p3d 3p - 3pe 2-2 | F2
250 56.945 56.945? 404 K74 -~ 2 160 650? 9p2 - 9p3d 3p_ 3p° 0-1 H2
150 56.964 56.966 406 517 - 2161960 2p%-2p3d 3p-3pe 1-2 | F2
250 57.024 57.024 409690 - 2163 340 2p%-2p3d 3p - 3pe 2-3 | F2
10 57.072 57.069 409690 - 2161 960 2p%-2p3d Ip-3pe 2~2 | F2
75 57.116 57.112? 409690 - 2160 650? 2p?-2p3d - 3pe 2-1 | H2
350 57.368 57.368 449732 - 2192 860 2p2-2p3d p- 2-3 | F2
10 57.663 57.635? 406 517 - 2 141 580? 2p%-2p3d p- Ip° 1-2 | F2
1 AR.R0R 58.802 155 148 - 1 855 760 2e2p — 2¢3¢ 3pe_ g 0-1 F2

J. Phys. Chem. Ref. Data, Vol. 20, No. 5, 1991




WAVELENGTHS AND ENERGY LEVELS OF ALUMINUM 839
Al x — Continued
Mult.| Rel. Vac. Wavelength (&) Levels (cm™) Configurations Terms J Ref.
No. Int. Observed Calculated Lower Upper Values
100 58.858 58.859 156798 ~ 1855760 252p — 2535 P35 1-1 | F2
150 58.987 58.986 160429 - 1855760 252p — 253s 3po_3g 2-1 | F2
300 59.107 59.107? 300490 — 1992 340? 252p — 253d 1pe_1ip 1-2 | F2
59.1072 449732 - 2141580 2p2-2p3d p-tpe | 2-2
10 59.298 59.266? 404574 - 20918707 2p2% - 2p3s p_1p° 0-1 | F2
£9.935? 406517 - 20018707 2p%-2p3s Ppolpe 1-1
50 60.052 60.039? 300490 — 1966 080? 252p — 253d tpe_3p 1-2 | F2
205 60.632 60.583? 406517 - 2057 140? 2p2-2p3s Ip_3p° 1-2 | v1
10 60.700 60.700? 409690 — 2057 140? 2p2 - 2p3s Ip_ 3pe 2-2 | F2
185 60.896 60.896? 449732 - 20918707 2p2-2p3s p- p° 2-1 | F2
200 63.134 63.134 300490 - 1884420 252p — 253s 1po_ i 1-0 | F2
10 64.260 64.208? 200490 - 1855 760? 252p - 253s peo3g | 1-1 | F2
175 65.032 65.016? 553 783 - 20918707 2p2%-2p3s 1S 1p° 0-1 |Vl
50 65.821 65.821 404574 -~ 1923850 2p2-2s3p - ip 0-1 | F2
177.80 177.77 1966030 — 2528570 253d - 2s4f 3p_ 3 2-3 | M3
177.84 1966270 - 2528 570 253d - 254f 3p_ 3 3-4
20g 332.78 332.79 0 - 300 490 252 252p i 0-1 | X5
341.37 156 798 — 449 732 252p - 2p2 3po_ Ip 1-2
345 AR 160 429 - 449 732 259p - 2n2 3po_1p 22
304.83 394.80 300 490 - 553 783 252p - 2p? p.lg 1-0 | F4
395.44 395.43 156 798 - 409 690 252p - 2p? 3po_3p 1-2 | F4
397.85 397.82 155 148 — 406 517 2s2p - 2p? 3pe_3p 0-1 | F4
400.46 400.45 156 798 - 406 517 252p — 2p? 3po_ 3p 1-1 | M4
10 401.183 401.186 160429 - 409 690 2s2p — 2p2 3pe_ 3p 2-2 | 83
403.60 403.59 156 798 -~ 404 574 252p — 2p? 8pe_ 3p 1-0 | F4
406.39 406.36 160 429 - 406 517 © 259p - 9p? 3po_ ap 2-1 | F4
g 637.85 637.76 0 - 156 798 252~ 252p 15 ape 0-1 | D1
670.06 670.05 300 490 - 449 732 252p - 2p? p_1p 1-2 | F4
670.06? 1992340 — 21415807 2s3d— 2p3d Ip- Ip° 2-2
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840

Alx

Li1 isoelectronic sequence
Ground state 1s%2s %Sy
Ionization energy 3 564 960+250 cm™' (442.00+0.03 eV)

We have reevaluated the 1s%4p, 4d, and 4f levels using
wavelength determinations by Fawcett and Ridgeley [F9].
The 1s%4f 2F° levels are given in brackets because we
fixed their fine-structure separation at the Z-scaled hy-
drogenic value. The ionization energy is based on the re-
vised 1s%4f position and a theoretical 4f term value
[MZ79]. The 1s%5d and 5f levels were evaluated using
methods described by Edlén [1979] with the adopted ion-
ization energy; the corresponding calculated wavelengths
for the 3p —5d and 3d — 5f lines are probably more accu-
rate than the available measurements [J3].

Several features observed between 7.80 and 7.93 A
1ave been classified as transitions from upper levels of
he K-shell excited configurations 1s2s2, 1s2s2p, and
1s2p* {F7, A4, M2]. Since most of these features are
blends, we evaluated the upper levels using calculations
by Vainshtein and Safronova [1975] and a correction for
QED and some smaller contributions not included in
their calculations. After reducing the 1s%2p —1s2s?
1s%2s —1s2s2p and 1s®2p —1s2p? separations of
Vainshtein and Safronova by 1420 cm™, as an average
correction, we derived the 1s2s2 152s2p, and 1s2p? dou-
blet levels by combining these adjusted separations with
the 15%2s and 1522p levels of MZ79. The 1s2s2p ‘P° and
1s2p? *P levels were determined in a similar manner, the
level separations being further adjusted to give optimal
agreement with measurements of the 1s2s2p *P°—1s2p?®
‘P lines (523 —542 A) [B7,T1].

We have also included features classified by transitions
from still higher K-shell excited levels assigned to config-
urations of the type 1s2/3!’ [A4, B6, F6]. The calculated
values given for most of these levels were obtained from
theoretical wavelengths [Vainshtein and Safronava, 1980]
corrected to include Lamb shifts and adjusted to the val-
ues for the lower levels in MZ79,

A4

Bé6

B7

F4
F5

F6

M2
P4

Ti
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Al x1
Mult.] Rel. | Vac. Wavelength (A) Levels (cm™) Configurations Terms J Ref.
No. Int. Obscrved Calculated Lower Upper Valucs
3g 6.7435 6.7435 0 - 14829100 1s%('8)2s ~ 152s(*S)3p 25 2p° | Yy B6
9 6.7775 6.7760 176 019 — [14 934 000] 152(1S)2p ~ 1s2p(*P*)3p po- 2p Yo— 2 | BB
6.7762 176 019 — [14 933 600] 1s%('S)2p ~ 152p('P9)3p P-2p | Y- Y,
6.7776 181808 - [14 936 400] 1s%('S)2p~ 1s2p('P°)3p peo2p | Y-
6.7788 181 808 — (14 933 600] 1s%('S)2p ~ 1s2p('P9)3p 2D | Yy
139 6.7921 6.7884 176 019 —~ [14 907 000} 1s2(18)2p~ 1s2p(°P°)3p 2pe.. 28 Ya— ' | B6
[6.7911 181 808 — {14 907 000] 1s2(S)2p ~ 1s2p(CP)3p -2 | Y- Yy
6.7926 0 — [14721800] 1s%('8)2s ~ 1s25(°S)3p 5-2p° | Yy
27 6.8045 6.8026 176 019 - [14 876 300] 1s2(*8)2p~ 1s2p(*P*)3p -2 | Y- % | B6
6.8027 176 019 - {14 876 000} 1s%(*8)2p ~ 1s25(!S)3d p-p | Y- Y
6.8033 181 808 - [14 880 600] 1s2(1S)2p — 152p(*P9)3p 2D | o Yy
6.8054 181808 — (14 876 000] 1s%('S)2p - 1s2p('S)3d po-2p | ¥y

J. Phys. Chem. Ref. Data, Vol. 20, No. 5, 1991



WAVELENGTHS AND ENERGY LEVELS OF ALUMINUM 841
Al x1 — Continued
Mult.| Rel. Vac. Wavelength (&) Levels (em™) Configurations Terms J Ref.
No. Int. Observed Calculated Lower Upper Values
5bl 6.8215 6.8238 176 019 - [14 830 600] 1s%('S)2p - 1s2p(°P*)3p 2pe.2p Yo Yy | B6
3bl 6.8277 6.8265 181 808 - [14 830 600] 1s2('S)2p - 1s2p(°P*)3p 2pe.. 2p %~ 3 | B6
3 6.8463 6.8445 176 019 ~ 14 786 300 1s3(!8)2p - 1s2s5(°S)3d p-?p Y2 % | B6
6.8472 181808 - 14 786 300 152(*S)2p ~ 1525(°S)3d 2P~ 2p 3y =
10 7.774 7.7715 2020 450 - [14 888 000] 1s%(’8)3s ~ 1s2p('P)3s 25-2p° | Yo Y, | A4F6
7.7722 2020 450 - [14 886 800] 1s3('S)3s~ 1s2p('P*)3s g_2p | Yy
7.7725 2070520 - {14 936 400) 1s%(18)3p - 1s2p('P*)3p pe_ 2p Y- 3
7.7729 2068770 - [14 934 000] 1s2('S)3p - 1s2p('P*)3p 2pe_2p You Yy
7.7731 2068770 - [14 933 600] 1s%(*S)3p - 1s2p('P*)3p P ?p Yam 3y
7.7742 2070520 - {14933 600] 1s3(!8)3p - 1s2p(*P)3p zpe_ 2p Yy
7.7963 7.7961 176 019 - [13 002 900] 1s%('8)2p - 1s2p? 2pe 28 o Yy | A4
7.7996 181 808 - [13 002 900] 1s%('S)2p - 1s2p? pen g Yo Yy |-
7.8069 7.8064 2070520 —~ [14 880 600] 1s%(!18)3p - 1s2p(*P7)3p - 2p Yo S | FT
7.8079 2068770 - [14 876 300] 1s2('S)3p~ 1s2pCP)3p 2p.. ?p Yo 3y
7.8090 0 - [12 805 800] 15%(1S)2s - 1s(®S)2s2p(*P°)| 28-2P° | Y- ¥,
7.8099 0 - [12 804 300] 152('S)2s - 1s(38)2s2p(*P?)| 238-2P° | Yo Yy
g 7.8471 7.8470 0 -~ [12 743 800] 15%('S)2s - 1s(®8)2s2p(P?)| 28-2P° | Y- ¥ | F7
{7.8489 0 - [12 740 600} 15%(’8)2s~ 1s(®S)2s2p(P)| 28-2%P° | Yo
7.8571 7.8547 176 019 - [12 907 200] 152(1S)2p ~ 1s2p? 2pe- 2p Yo ¥ | FT
{7.8581 176 019 - [12 901 700] 1s%(18)2p - 1s2p? 2pe. 2p Yoo Yy
7.8583 181 808 - [12 907 200} 15%('S)2p - 1s2p? 2pe.. 2p Yy Yy
7.8756 7.8718 176 019 - {12 879 600} 1s%('S)2p - 1s2p? 2pe- 2p Yo ¥y | A4
{7.8754 181 808 - [12 879 600] 1s3(!S)2p - 1s2p? pe_?p Yo 3y
7.8761 181 808 - [12 878 500} 15%('8)2p~ 1s2p? 2pP-2p o 5y
g 7.929 7.9298 0 - [12610670) 1s2()8)2s - 15(38)2s2p(P)| 28~14P° | Yo 5% | M2
29 20.416 - 29.416 0 - 3399500 1s3('S)2s~ 1s%('S)9p 5-2p | Y- F5
3g 29.793 29.793 0 - 3356500 1s%(18)2s -~ 1s%('S)8p 23 2pe Yy 5
4g 30.376 30.376 0 - 3292100 1s3('S)2s - 1s%(*S)7p 25 2pe Yo F5
5q 31.313 31.313 0 - 3193600 1s2('9)12s - 1s%('S)6p 5. 2pe | Yo F5
1 31.426 31.426 176 019 - 3358 100 1s3('S)2p - 1s2(*S)8d 2pe—2p Yo 3 | F5
2 31.483 31.483 181808 ~ 3358 100 1s%(1S)2p ~ 1s%(’S)8d - 2p Yo S | F5
2 32.068 32.069 176 019 - 3294 300 1s%('S)2p - 1s2('S)7d 2pe_2p Yo ¥y | F5
3 32.128 32.129 181808 - 3294300 1s%('S)2p + 1s%('8)1d - 2p - % | F5
99 33.007 33.007 : 0 - 3029700 1s%('8)2s - 1s2(*S)5p g-2pe | Yo F5
3 33.109 33.108 176 019 - 3196 400 1s%('S)2p - 1s%(*S)6d 2pe—2p Yo 3 | F5
5 33.172 33.172 181808 - 3196 400 1s%(8)2p - 1s2('S)6d 2pe_2p o S | FA
9 34.994 34.998 176 019 - 3033 360 1s%(1S)2p - 15%(1S)5d 2p-2p Yo ¥ | F5
10 35.065 35.067 181808 - 3033470 1s%('S)2p — 1s2('S)5d . ?p Yo 5 | F5
2 35.163 35.166 176019 - 3019700 - 1s3(}8)2p - 15%('S)5s 2pe_ 28 Yy Yy | F5
2 35.239 35.237 181808 ~ 3019700 1s2(!S)2p ~ 1s2(!8)5s 2pe- 28 - Yy | F5
129 36.675 36.671 0 - 2726910 1s2('S)2s - 1s%("S)dp 5~ | Yo Y | F5
36.682 0 - 2726120 1s%('S)2s~ 1s%('S)dp g2 | Yy Yy
10 39.091 39.092 176019 - 2734110 1s%('8)2p - 1s%(*S)4d 2pe_2p Yo 3y | F5
12 39.180 39.175 181808 - 2734440 1s%('S)2p - 1s%('S)4d 2p-2p Y~ 5 | F2
6 ~ 39.530 39.531 176 019 - 2 705 700 1s2(’S)2p - 1s%(}S)4s 2peo2g Yo Yy | Fb
7 30.623 39621 181 K08 2 705 700 1s2(38)2p ~ 1s23(19)4s 2pe_ 28 Yo Uy F5
15g 48.297 48.297 0 - 2070520 1s%('8)2s - 1s%('S)3p 52 | Yo Yy | F2
159 48.338 48.338 0 - 2068770 15%('S)2s ~ 1s%('S)3p -2 | Yo~ Yy | F2
12 52.299 52.299 176019 - 2088 100 1s2('9)2p - 1s2%(*S)3d 2pe_. 2p Yo 3y | F2
15 52.446 52.446 181808 - 2088530 1s%('S)2p - 1s%(*S)3d P2 | Y % | F2
5 54.217 54.217 176 019 - 2020 450 1s%(’S)2p - 1s%(*S)3s - 2§ Yo Yo | F2
6 54.388 54.388 181808 - 2020450 15%('8)2p - 1s%(*S)3s Zpo g = Yy | F2
103.8 103.67 2068770 -~ {3033360] 1s%('8)3p -~ 1s%('8)5d Zpe- 2p Yo 3 | 33
103.85 2070520 - [3033470] 1s%('9)3p - 15%(*S)5d 2pe-2p YYo= 5,
105.7 105.75 2088100 - [3033700] 1s2('8)3d - 1s3('S)5f T | Yo B, 1 I3
105.79 2088530 ~ [3 033 760] 1s2(!S)3d - 1s%(*S)5f 2p - 2p 5=
141.55 141.55 2020450 - 2726910 15%(18)3s - 1s%(*S)4p 25 2p° You % | F9




842 V. KAUFMAN AND wW. C. MAHITIN
Al x1 — Continued
Mult.| Rel. Vac. Wavelength () Levels (cm™) Configurations Terms J Ref.
No. Int. Observed Calculated Lower Upper Values
141.71 141.71 2020450 - 2726120 1s%(’S)3s - 1s%(!S)4p 52 | Yo Yy | FO
150.30 150.30 2068770 — 2734110 1s2('S)3p - 1s%(S)4d pea2p | Yo 3 | FO
150.62 150.62 2070520 - 2734 440 1s2(’S)3p— 1s°(S)4d 2pe_2p | 3 5, { F9
154.60 154.61 2088100 - [2 734 870) 152(*S)3d - 1s2('S)4f P~2p | Yo 5, | PO
154.69 154.69 2088530 — {2734 980] 1s2(*9)3d - 1s%(S)4f P | e Y | FO
523.02 522.99 [12 606 780] - [12 797990} | 1s(®S)2s2p(P*)— 1s2p? PP | - % | BT
526.67 526.68  |[12 605220] — [12795090] | 1s(*S)2s2p(CP°)~ 152p? i~ | Yo Y | BITI
531.03 531.04 {12 606 780] — {12 7950901 | 1s(®S)2s2p(°P°)- 1s2p? -0 | Y- %, | BYTI
bl | 533.7 533.85 {12 610 670] - [12797 990} | 1s(®S)2s2p(P°)~ 1s2p2 PP | -5 | TI
bl | 534.0 534.02 [12 605 220] — [12 792 480] | 1s(®S)2s2p(°P%)— 1s2p? po-p Yo Yo | TI
538.48 538.50 [12 606 780] — [12 792 480] | 1s(35)2s2p(°P°)- 1s2p? P~ | ¥%- Y | BITI
542.25 542.24 {12 610 670] — ({12 795 090] 15(®5)2s2p (CP°) - 152p? - ip - % | BT,TI
100g 550.03 550.03 0 - 181 808 1s%(S)2s~ 1s%(!S)2p 8- | Y- Y, | F4K5
50g 568.12 568.12 0 - 176 019 1s2('8)2s — 1s%('S)2p 25..2p° | Y- Y, | P4
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WAVELENGTHS AND ENERGY LEVELS OF ALUMINUM

Alxu

He 1 isoelectronic sequence

Ground state 1s* 'Sy

Ionization energy 16 824 529+250 cm™' (2085.98+0.03 eV)

The ionization energy and the 1s2/ levels are theoreti-
cal values from Drake [1988]. The other 1snl levels are

also theoretical values, derived from calculated term val-.

ues and Drake’s jonization energy (see Martin et al.
[1990] for sources of term values, etc.). The calculated
wavelengths for the transitions from upper 1snl levels
have estimated uncertainties from less than unity to at
most a few units in the last decimal place; in most cases
the calculated wavelengths are expected to be more accu-
rate than the observed values.

The relative intensities for the 1s’—1snp lines are
meant only as a rough guide and do not correspond to any
specific plasma conditions.

The values of the 252, 252p, and 2p?lovels arc bascd on
theoretical calculations by Vainshtein and Safronova
[1978], adjusted here to include QED contributions and
also for consistency with the adopted 1s2/ level values.
Transitions of the type 1snl — 2'al"’ (n=2) from
doubly-excited configurations in AlXn give rise to
“satellite” features near the Alxur 1s *S—2p ?P° reso-
nance doublet at 7.17 A. The most prominent of these
satellites are due to transitions with n =2; we have in-
cluded several such features, which lie on the long wave-
length side of the Alxmi doublet. Satellite transitions
involving configurations with n =3 (omitted here) lie
nearer the Al x1it doublet and may affect its structure and

shape from both the long and short wavelength sides
[B9].
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Al xn
Mult. Rel. Vac. Wavelength (A) Levels (cm™) Configurations Terms J Ref.
No. Int. Observed  Calculated Lower Upper Values
10g 5.9925 6.0000 0 - [16 666 564] 1s2- 1s10p ig- tp° 0-1 A4
159 6.0100 6.0134 0 - [16629519] 1s?~ 1s9p 15— 1p° 0-1 Ad
20g 6.0299 6.0322 0 - [16577734] 1s2~ 1s8p 1§~ 1p° 0-1 Ad
259 6.0595  6.0598 0 - {16502210] 1s2~ 1sTp 15 1p° 0-1 A
359 6.1010 6.1028 0 - [16385868] 1s?~ 1s6p 1S5 ip 0-1 A4
50g 6.1750 6.1755 0 - [16192975) 1s2~ 1sbp s~ 1p° 0-1 A4
g 6.1773 0 - [16188299] 1s*~ 1s5p L o 0- 1
100g 6.3142 6.3139 0 - [158380068] 1s2- 1sdp IS~ 1p 0-1 F1
g 6.3176 0 - [15828823] 1s*~ 1sd4p 1§~ 3p° 0-1
400g 6.6351 6.6348 0 - [15072141] 152~ 1s3p L o 0-1 F7
20g 6.6449 6.6447 0 - [15049634] 1s2- 1s3p 1§-3p° 0-1 B8
13 7.1936 7.1929 {12 891 081] - [26 793 700] 1s2p - 2p? pe i 1-0 B9
6 7.206 7.2319 [12 815 760] — [26 643 400] 1s2s~ 2s2p s 1p° 0- 1 B9
4 7.2501 7.2509 {12 703 061] — [26 494 500] 1s2s— 2s2p 3§ 3p° 1- 2 B9
3 7.2546 7.2545 [12 703 061] - [26 487 600] 1s2s—- 2s2p 35 3p° 1- 1 B9
7.2560 [12 703 061} - 1s2s— 2s2p 35 3p° 1- 0

[26 484 800]



Al xt — Continued

Mult. Rel. Vac. Wavelength (A) Levels (cm™) Configurations Terms J Ref.
No. Int. Observed  Calculated Lower Upper Values
2 7.2596 7.2581 [12 809 088] {26 586 800} 1s2p— 2p? 3pe_3p 1- 2 B9
7.2605 [12 807 847] 126 581 100] 1s2p- 2p? 3pe_ 3p 0-1
7.2608 [12 814 213} [26 586 800] 1s2p- 2p? 3pe- 3p 2- 2
7.2611 [12 809 088} [26 581 100] 1s2p- 2p? 3pe- 3p 1- 1
7.2629 [12 809 088} [26 577 700] 1s2p- 2p? 3pe_ 3p 1- 0
7.2638 {12 814 213] [26 581 100} 1s2p- 2p? 3pe- 3p 2- 1
17 7.2751 7.2759 [12 891 081] [26 635 100} 1s2p- 2p? p-1p 1- 2 A4,B9
1000g 7.7575 7.7573 0 [12 891 081} 152~ 1s2p 15 1pe 0- 1 F7
g,.M2 7.8038 0 [12 814 213] 1s2- 1s2p 15— 3pe 0- 2
50g 7.8069 7.8070 0 [12 809 088] 152~ 1s2p 15 3p° 0- 1 F1
g,bL M1 7.873 7.8721 0 {12 703 061} 1s?- 1s2s 1538 0- 1 P3
33.023 [12 807 847] [15 836 000] 1s2p- 1s4d p°-3p 0-1
33.037 {12 809 088] [15 836 017] 1s2p- 1s4d 3pe-3p 1- 2
33.090 [12 814 213] [15 836 256} 1s2p- 1s4d 3pe-3p 2- 3
33.950 [12 891 081] [15 836 581} 1s2p- 1s4d - 1p 1- 2
42.588 [12 703 061} [15 051 152] 1s2s~ 1s3p 35— %p° 1- 2
42.615 [12 703 061} [15 049 634] 1s2s- 1s3p 35— p° 1-1
42.622 [12 703 061] {15 049 244] 1s2s— 1s3p T 1-0
44.265 [12 807 847} [15 066 988] 1s2p- 1s3d 3p°- 3D 0-1
44.288 [12 809 088} [15 067 034} 1s2p- 1s3d 3po~3p 1- 2
44.319 [12 815 760] [15 072 141} 1s2s— 1s3p Is- 1p 0-1
44.378 {12 814 213] [15 067 596] 1s2p- 1s3d 3pe-3p 2- 3
45.929 [12 891 081] [15 068 371] 1s2p- 1s3d e~ D 1- 2
88.86 [15 066 988] [16 192 318] 1s3d- 1s5f PP 1- 2
88.87 [15 067 034] {16 192 318] 1s3d~ Isbf - 2~ 3
88.91 [15 067 696] [16 192 318] 1s3d- 1s5f 3p- 3 3- 4
88.97 [15 068 371} {16 192 318] 1s3d - 1s5f p-'F 2- 3
123.61 [15 020 463] {15 829 460] 1s3s— lsdp 35 3p° 1- 2
123.711 [15 020 463] [15 828 823] 1s3s— lsdp 35 3p° 1- 1
123.73 [15 020 463] {15 828 6591 1s3s— 1sdp 33 - 3p° 1- 0
126.93 [15 050 257] [15 838 068] 1s3s~ lsdp I5-1p 0-1
127.10 [15 049 244) [15 836 000} 1s3p— lsdd 3p°-3p 0- 1
127.16 [15 049 634] [15 836 017} 1s3p- lsdd -3 1- 2
127.37 [15 051 152] [15 836 256] 1s3p- lsdd 3p°-3p 2- 3
129.92 [15 066 988] [15 836 714] 1s3d— ls4f p- 3 1- 2
129.92 [15 067 034] [15 836 714] 1s3d—- 1s4f D - 3 2- 3
130.02 [15 067 596] [15 836 714) 1s3d - 1s4f 3p- 3 3- 4
130.15 [15 068 371] [15 836 714] 1s3d- 1s4f D-F 2- 3
130.82 [15 072 141} [15 836 581] 1s3p— 1s4d pP-1p 1- 2
281.16 [15 836 714} [16 192 385] 1s4f- 1sbg F-G
517.67 [16 192 385] [16 385 557] 1s5g— 1s6h G-H°
899.63 899.67 [12 703 061] [12 814 213} 1s2s~ 1s2p 35— 3p° 1- 2 K6
943.19 943.16 [12 703 061] {12 809 088} 1s2s~ 1s2p 35— 3p° 1-1 K6
954.4 954.33 [12 703 061} [12 807 847] Is2s— 1s2p 35— 3pe 1-0 K6
1327.65 [12 815 760] {12 891 081} 1s2s— 1s2p I~ tpe N- 1
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WAVELENGTHS AND ENERGY LEVELS OF ALUMINUM

Alxin

H 1 isoelectronic sequence
Ground state 1s %Sy

Ionization energy 18 584 1442 cm™ (2304.1410+0.0007 eV)

The ionization energy and the 25 and 2p levels are from References
Mohr’s calculations. The levels for n=3 are from _
Erickson’s calculations, adjusted to Mohr’s value for the ~ A4 Aglitskii, E. V., Boiko, V. A., Zakharov, 5. M,, Pikuz,’S. A, a

jonization energy. We included estimated small correc- Facnov, A. Ya. [1974], Sov. J. Quantum Electron. 4, 5005
The experimental wavelengths in this paper have been increas

tions to the QED contributions for }:he 3s and 4s lc.ave:ls. by 8 parts in 10% sec Martin, W. C. [1981], Phys. Scr. :
The calculated wavelengths have estimated uncertainties 725—731.
in the range from less than unity to a few units in the last Erickson, G. W. [1977] J. Phys. Chem. Ref. Data 6, 831 —869.
decimal place. Mohr, P. J. [1983], At. Data Nucl. Data Tables 29, 453 —466.
Al xm
Muit.] Rel. Vac. Wavelength (A) Levels (cm™) Configurations Terms J Ref.
No. Int. Observed Calculated Lower Upper _ Values
69 5.435190 0 - [18398621] Is— 10p 25— 2p° Yo %
3g - 5.435215 0 - [18398537] 1s- 10p 25 2p° Yo Yo
] 5.448078 0 - [18355096] Is— 9p 25 2pe Yo %
3g 5.448113 0 - [18354980] Is— 9 25— 2p Yo Yo
129 5.4634 5.466200 0 - [18204243] 1s- 8p %5 2pe Yo % | Ad
' 5.466249 0 - [18294079] Is—- 8p 25~ 2p° Yy Yy :
159 5.4914 5.492852 0 - [18205479] 1s- Tp 25— 2p° Yom Ad
5.492926 0 - [18205234] Is- 7 2§ 2p° Yo s
20g 5.5341 5.534429 0 - [18068 710} 1s~ 6p 25— 2p° Yo Py | A4
5.534549 0 - [18068 320} Is—- 6p 25 2p° Yg=' Yy
30g 5.6039 5.604794 0 -~ [17 841 868] Is—- 5p 25— 2p° Yo Yy | A4
5.605005 0 - [17 841 196] Is- b5p 25 2p° Yo Yo
60g 5.7392 5.739127 0 - [17424 254] Is~ 4p 25 .. 2p° o= % | Ad
5.739560 0 - [17 422 939] 1s— 4p 25— 2p° You Yo
200g 6.0529 6.052529 0 - [16522020] 1s- 3p 25~ 2p° You 3 | MM
6.053670 0 -~ [16518905] 1s~- 3p 25— 2p° Yo Yo
1000g 7.1709 7.170906 0 - [139452385] 1s—- 2p 23— 2p° Yom ¥y A4
500g 7.1765 7.176317 0 - [139347249] Is- 2p 2§ 2p° Yo Yo Ad
25.59415 [13 934 724.9] - [17 841 867] 2p- 5d %p°-2p Ypm ¥y
25.59683 [13 935 134.0] — [17 841 868] 25— 5p 25— 2p° Yo e
25.60123 [13 036 134.0] — [17 841 106] 25— bp 25— 2p° Yo Yy
25.66174 [13 945 238.5] - [17 842 090] 2p- 5d p-2p YYo= 5y
28.65719 [13 934 724.9] - [17 424 251] 2p~ 4d 2p°-2p Yo ¥,
28.66052 [13 935 134.0] ~ [17 424 254] 25— 4p 53— p° Yo Yy
28.67133 [13 935 134.0] — [17 422 939] 25— 4p 25— 2p° Yo Vs
28.74018 [13 945 238.5] — [17 424 688] 2p- 4d - o=
38.65048 [13 934 724.9] — [16 522 015] 2p~- 3d 2p°-2p Yo= %
38.65652 [13 935 134.0] - [16 522 020] 25— 3p 2§ 2p° Yo= %
38.70312 [18 935 134.0] ~ [16 518 905} 25— 3p 25— 2p° Yo e
38.79261 [13 945 238.5] — [16 523 049] 2p- 3d -2 o=
75.5880 [16 518 905] - [17 841 867] 3p- bd - 2p Yo ¥y
75.6949 [16 519 027] -~ [17 841 868] 3s— 5p 25— 2p° V2= %
75.6333 [16 519 027] -~ [17 841 196] 3s— 5p %5 2p° You e
75.7533 [16 522 016] ~ [17 842 090] 3d- &f p- 2P Yy
75.7536 [16 522 020] -~ [17 842 090} 3p- 5d 2p°—- 2D o Sh
75.8063 [16 523 049) - [17 842 201} 3d- 5f P 2p° - o
110.4550 [16 518 905] - [17 424 251] 3p- 4d 2o~ 2p Yo %o
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Al xm — Continued
Mult.{y Rel. Vac. Wavelength (A) Levels (cm™) Configurations Terms J Ref.
No. Int. Observed Calculated Lower Upper Values
110.4695 [16 519 027] - [17 424 254] 35~ 4p 2§ 2p° You Y,
110.6302 [16 519 027] -~ [17 422 939] 35—~ 4p 25 2p° Yo o
110.7822 [16 522 015] -~ {17 424 687] 3d- 4 p- e Yp=
110.7827 [16 522 020] - [17 424 688] 3p- 4d - 2D o—
110.8824 [16 523 049] ~ {17 424 905] 3d- 4 p - 2p° = Ty
238.704 {17 422 939] - [17 841 867] 4p- 5d 2pe_ 2D - 2
239.327 [17 424 251] - [17 842 090] 4d- 5f 2p- e -
239.328 [17 424 254] - [17 842 090] 4p- 5d 2pe- 2p Yo .
239.513 [17 424 687] — [17 842 201] 4f- 59 - 2G -
239.514 [17 424 688] —~ {17 842 201] 4d- 5f 2p- 2p° S~
239.600 {17 424 905) -~ [17 842 268] 4f- 5g - 2G o=
Air Wavelength (&)
9896.6 [13 935 134.0} — [13 945 238.5] 25— 2p 5. 2p° Yo 3y
Wavenumber (cm™!)

409.1 {13 934 724.9] ~ [13 935 134.0] 2p- 25 2po- 28 Yo Yo
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WAVELENGTHS AND ENERGY LEVELS OF ALUMINUM
3. Finding List for Al i1 through Al m

Wavelength (A)

Int.  Spectrum {| Wavelength ) Int. Spectrum | Wavelength (A) Int.  Spectrum || Wavelength () Int. Spectru
Vacuum 683.529 2g i 1182.379 57g,a 1 1288.650 2090g,a 1
689.936 5g n 1185.660 81g,a I 1289.393 335g,a 1
137.46 ga m 695.817 500 m 1185.79 57 1 1289.812  18%0ga 1
187.83 g,a it 696.212 4009 m 1186.346 60g,a 1 1290.076 475g,a I
138.10 g.a JiFd 699.489 10g n 1189.1854 125 It 1336.05 m
138.83 g,a it 714.695 20g i 1190.0518 150 id 1350.1782 150 i
143.95 g,a i 725.716 200 m 1190.939 94g,a I 1352.857 100 m
144.17 g, m 726.948 300 m 1191.34 75g,a 1 1368.908 7059,a I
145.88 3a I 739.6707¢c m 1191.8111 190 4 1371.010 1130g,0 I
146.26 3a I 740.9514¢ m 1192.211 130g,a I 1371.2401 150 H
150.40 2a | 740.9550¢ m 1192.320 140g,a 1 1379.670 600 m
150.94 3a 1 741.182 259 n 1192.60 H 1384.140 800 il
151.84 5a 1 794475 20g n 1193.807 86g,a I 1386.94 hitd
152.32 3a I 855.040 400 m 1194.955 62g,a 1 1387.93 m
152.72 6a I 856.768 500 m 1197.73 36g,a 1 1397.80 2350g,a I
152.85 3a I 862.382 1E2 m 1198.482 65g,a 1 1402.87 m
153.06 2a 1 892.056 400 m 1198.686 1259, I 1413.156 4370g,a I
153.25 2a 1 893.905 450 m 1199.34 86g,a I 1414.240 1150g,a I
153.62 2a 1 905.152 20 Jid 1199.959 . 120g,a 1 1415.401 1870g,a 1
153.88 4a I 908.342 1E2 I 1200.095 9lg,a I 1416.481 1000g,a I
154.26 la I 910.916 10 ) 1200.459 96g,a 1 1417.222 630g,a I
15445 la 1 911.497 10 I 1200.853 150g,@ I 1419.479 1040g,a 1
154.84 5a I 911.9457 40 I 1202.066 34g,a 1 1425.037 800g,a I
154.99 2a 1 919.672 30 I 1202.463 160g,a 1 1431.018 380ga 1
155.10 2a I 920.3166 50 I 1208.3522 150 1 1431.865 315g,a I
155.45 20a 1 920.7160 50 n 1209.165 55¢g,a I 1434.155 500g,a 1
155.83 10a 1 921.3670 B (4 1209.1914 100 it 1439.311¢ u
156.05 9a I 932.4075 20 I 1210.0817 125 I 1439.726¢ itd
156.25 Ta 1 932.9385 40 I 1210.803 110g,a 1 1473.40 n
156.65 2a 1 933.4077 50 I 1211.8983 150 i 1478.10 n
156.72 2a I 933.9382 75 | 1211.953 125 Ji§ 1491.45 m
156.87 2a 1 934.0150 100 i 1212.33 105g,a 1 1532.604¢ m
157.03 la I 935.0198 100 1 1213.425 165g,0 1 1534.488¢ m
157.13 3a I 935.2752 100g 1§ 1213.954 78g,a 1 1539.8303 340 n
157.27 9a 1 952.6301 75 I 1214.553 265g,a I 1555.943 1 I
157.44 2a 1 953.1822 100 i 1215.084 96g,a 1 1563.580 1 1§
157.64 la 1 954.3050 125 n 1216.212 260g,a 1 1573.003 3 u
157.86 2a 1 954.8466 100 i 1229.783 160g,a 1 1580.919 1 |
157.98 2a I 955.9766 125 n 1231.484 455g,a 1 1584.708 4 n
158.08 2a I 985.9802 100 I 1234.85 1000g,a 1 1596.00 m
159.25 6a 1 986.5712 125 I 1235.587 50g,a I 1596.059 112 I
169.07 9g m 987.7772 150 n 1237.298 100g,a I 1599.410 20 i
169.73 6 m 989.0525 7 n 1237.442 590g,a 1 1599.63%¢ m
169.82 7 m 989.6475 100 i 1237.986 230g,a I 1599.697¢ m
170.11 . 10g,bl m 990.8623 125 n 1238.628 550g,a 1 1600.642¢ m
170.24 8 m 1047.8893 150 14 1238.810 260g,a I 1605.7661 700 m
170.49 7 i 1048.5588 170 It 1239.162 T15g9,a I 1611.8141 100 m
170.57 6 m 1049.9233 190 1 1240.352 1035g,a 1 1611.8735 800 m
171.04 2 ild 1054.6031 100 hi§ 1240.531 425g,a I 1616.415 10 g
171.12 3 m 1055.2802 125 i 1254.933¢ i 1618.3990 50 n
171.37 6 m 1056.6613 150 n 1254.969¢ m 1625.6271 125 I
172.1 2 i1} 1071.730¢ i 1255.284¢ m 1644.2348 100 n
17231 2 il 1071.757¢ it 1258.8585 125 i 1644.8089 100 n
172.45 2 it 1118.173¢ i 1262.248¢ m 1670.7867 400g i
172.62 7 il 1118.202¢ m 1262.440¢ m 1681.8089 80 I
175.02 6 o 1118.353¢ m 1266.6481 150 i 1686.2505 100 I
486.95 709 m 1132.726 35 i§ 1269.956 285g,a I 1686.676¢ m
511.215 250g m 1142.9529 100 I 1271.765 620g,a | 1688.958¢ m
560.390 500g m 1157.0881 125 1§ 1274.05 m 1719.4400 340 n
644.3339¢ m 1158.2103 100 I 1279.45 1780g,a 1 1721.2435 255 I
645.3063¢c n 1162.66 10 n 1284.454 75g,a 1 1721.2714 365 n
670.144 100 m 1169.860 3E2 " 1286.325 155g,a 1 1724.9519 255 n
671.198 200 m 1177.4371 125 I 1286.789 1100g,a 1 1724.9838 365 n
677.0819¢ i 1179.3541 125 1 1287.5632 395g,a 1 1731.836¢ m
678.1548¢ i 1181.907 36g,a 1 1287.946 730g,a I 1734.243¢c m
678.1564c it 1182.01 26g,a 1 1288.210 570g,a 1 1734.253¢ m




B48

Finding List for Al 1 through Al m — Continued

Wavelength(d)  Int.  Spectrum || Wavelength (X)  Int. Spectrum {| Wavelength (3) Int. Spectrum || Wavelength () Int. Spectrum
1739.7382 50 n 1931.0481 125 n 2085.24 ga 1 2204.660 2 1
1750.612 60 1 1932.268 1000g,0 1 2085.32 ga 1 2209.66 1d m
1760.1044 210 n 1932.3768 150 u 2086.23 ga 1 2210.046 29 1
1761.9751 190 n 1934.5032 225 n 2086.864 30 1 2213.56 2d m
1762.899 100g 1 1934.7129 125 n 2087.06 ga 1 2243.045 300 1
1763.8692 255 n 1935.8404 300 m 2087.36 ga 1 2257.999 29 1
1763.9521 315 I 1935.9489 200 m 2088.66 ga 1 2263.462 4g 1
1765.636 200g 1 1936.457 12009, 1 2089.15 ga 1 2263.731 29 1
1765.8150 190 u 1936.9066 125 n 2089.163¢ m 2266.014 3 I
1766.385 2009 1 1939.2606 150 n 2090.16 ga 1 2267.53 4 1
1767.7308 225 1 1958.247 8 u 2091.70 ga 1 2269.096 49 1
1769.140 2009 1 1958.77 1 n 2091.92 ga 1 2269.220 29 I
1772.802 10 u 1959.00 0 n 2092.667c m 2285.126 50 u
1774.002 25 n 1960.322 3 n 2093.3 1 1 2285.470 10 n
1774.770 10 I 1960.646 3 n 2094.08 ga 1 2285.69 5 I
1776.19 10 n 1960.846 10 n 2094.264 700 n 2299.47 3d m
1776.975 100 n 1962.5904 70 u 2094.744 150 n 2311.035 4 1
1777.825 3 u 1962.645 8 n 2094.790 300 n 2312.225 1 |
1807.4168 70 u 1962.6910 60 n 2094.84 ga 1 2312.491 5 1
1807.5851 20 n 1962.7349 70 n 2095.100 100 n 2313.526 6 1
1807.651 1 n 1962.763 50 1 2095.140 200 n 2313.768 100 u
1818.352 50 n 1964.990 40 1 2096.62 ga 1 2314.983 4 1
1818.392 3 u 1965.316 10 n 2098.75 ga 1 2317.482 7 1
1819.285 1 n 1983.650 10 n 2099.10 ga I 2319.057 5 1
1820.124 2 Y 1988.699 3 n 2099.709 80 1 2321.562 9 1
1828.5876 290 u 19905310 315 n || 2099.79 ga 1 2324.199 350 I
1832.8374 225 n 1991.05 1 n 2102.58 ga 1 2325.436 10 n
1834.8077 170 u 2102.85 ga 1 2325.494 300 I
1836.9635 60 n Air 2103.66 ga 1 2326.445 10 u
1839.39 2 n 2103.71 ga 1 2326.496 300 n
1848.888 1 n 2018.959¢ m 2107.55 ga 1 2328.20 3 n
1849.15 2 u 2013.984¢ m 2108.62 ga 1 2344.69 7 u
1854.7164 1000g m 2015.864 70 u 2109.99 ga 1 2345.47 3 1
1855.8054 90 n 2016.053 150 n 2113.61 ga 1 2345.92 3 n
1855.9286 190 it 2016.193 80 n 2114.968 ga 1 2347516 30 n
1856.0957 90 1 2016.234 150 n. || 211656 ga 1 2365.460 10 u
1856.2741 30 n 2016.334 50 n 2118.312 ga 1 2367.052 89 I
1858.0262 315 n 2016.369 100 n 2121.59 ga I 2367.611 8 1
1859.9796 110 I 2022.081 40 | 2123.362 lg 1 2368.112 8 1
1862.081 5 n 2036.75 1 n 2127.30 ga 1 2369.304 10 1
1862.3111 400 n 2039.22 1 n 2129.663 1g 1 2370.225 9 I
1862.7895 600g m 2039.40 5 n 2132.39 ga 1 2370.726 6 1
1877.04 5 u 2044.27 2 1 2134.733 2g 1 2372.070 3g 1
1878.504 ] g 2044 .41 1 n 2142.39 g.a H 2373.124 8g 1
1897.401 10 I 2047.63 5 n 2145555 39 1 2373.349 29 1
1897.460 3 n 2047.79 5 n 2147.54 ga 1 2373.571 8 I
1897.500 1 u 2047.87 1 I 2150.699 5g 1 2374.496 4 1
1899.1943 25 n 2073.633¢ ur 2154.635 1 m 2378.368 3g 1
1904.326 8 u 2073.684¢ m 2160.383 3 1 2389.035 5 n
1906.4082 25 u 2074.009 200 | 2164.55 g 1 - 2390.692 25 n
1906.596 4 1 2079.62 ga 1 2164.915 2 I 2391.276 15 n
1908.674 8 u 207987 g,a H 2167.356¢ m 2392.078 50 I
1910.8252 80 I 2080.15 ga 1 2167.385¢ m 2392.234 10 1
1911.013 15 u 2080.46 ga 1 2168.805 1g 1 2393.760 100 u
1911.817¢ w 2080.79 ga 1 2169.81 g 1 2398.98 5d m
1913.166¢ m 2081.15 ga 1 2174.028 1g 1 2422.44 1 m
1922.16 1 | 2081.40 ga 1 2177.396 4 1 2423.05 5 1
1924.7537 50 n 2081.481 15 n 2180.996 5 1 2424.77 5 1
1924.825 30 n 2081.57 ga 1 2192.604 500 1 2425.05 1 I
1924 879 10 n 2082.01 g,a 1 2104.189 20 i 2425.596 5 n
1926.0291 60 | 2082.50 ga 1 2194.245 70 n 2427.742 50 u
1926.948 20 u 2082.53 ga 1 2195.456 300 n 2452.584 30 it
1927.070 10 1 2083.10 ga 1 2195.502 300 1 2453.423 100 u
1927.13 1 it 2083.75 g,a 1 2199.150 lg I 2455.177 200 i
1929.9775 150 n 2084.48 ga 1 2204.590 29 1 2457.187 100 1
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Finding List for Al 1 through Al m — Continued

Wavelength & Int.  Spectrum || Wavelength (},) Int.  Spectrum|| Wavelength (A) Int.  Spectrum || Wavelength (}.) Int.  Spectrum
2458.037 300 i 2688.743 500 I 3089.82 1 1 3660.535¢ m
2458.88 3 n 2705.770 50 i 3092.7099 269 I 8702.106 10 iid
2459.809 500 hid 2706.435 300 I 3092.8386 20g 1 3703.219 30 i
2459.83 5 1 2707.452 500 ) 3135.848 75 i 3713.123 11 m
2465.74 4 1 2709.593 1000 o 3180.111 3d i1 3731.952 10 I
2466.28 3 i 2719.884 350 n 3183.824 4d m 3733.908 20 I
2473.008 25 I 2723.098 500 hi§ 3191.529 2 I 3734.567 3 i
2475.252 1500 i 2740.980 4 I 3203.39 4 I 3734.715 2 I
2476.322 300 I 2748.065 3 I 3241.59 3 I 3738.015 50 |
2485.35 5 id 2748.925 150 i 3251.60 2 1 3753.10 2 I
2497.886 10 i 2760.844 500 I 3275.767 80 I 3771.205¢ It
2504.25 5 I 2762.464 500 n 3282.20 3 1 3771.938¢ I
2513.145 20 i 2762.815 9d m 3283.316 2d m 3772.237¢ I
2513.305 5 I 2775.19 1 1 32817.302 3d m 3842.037 6 |
2619.222 4 I 2777.63 2 1 38313.344 80 n 3842.218 4 i
2519.514 1 1 2801.178 500 n 3313.470 2 I 3842.317 2 4
2520.579 45 hid 2805.518 150 I 3314.756 2 n 3859.33 6 it
2524.401¢c m 2816.185 4000 ¢ 3314.883 40 i 3866.160 8 I
2524.477c it 2820.0646 125 0 3314.981 1 I 3870.057 2 n
2525.244¢ m 2831.706¢ m 3315.516 2 i 3900.675 100 I
2526.486 1000 hig 2834.668¢ it 3315.608 10 I 3931.996 5 1
2532.092 50 I 2837.856 2 1 3348.517 9 m 3935.677 4 1
2532.629 300 o 2837.963 7 1 38350.885 8 m 3938.621 2d n
2633.117 5 Jid 2840.099 7 1 3351.462 50 1 3939.066 1d i
2533.170 45 I 2840.205 2 I 3428.894 30 I 3944.0058 24¢g 1
2540.179 150 id 2868.494 1000 i 3439.347 6g I 3946.406 2d it
2540.706 100 I 2868.92 1 I 3443.640 9g 1 3961.5200 26g 1
2545.606 450 id 2871.57 2 I 3444.865 6g 1 3979.988¢ I
2549.314 150 hig 2876.819¢ il 3452.657 29 I 3980.14 5d m
2560.217 450 1 28717.815¢ m 3458.216 6g 1 3980.871¢ I
2552.109 500 I 2881.450 500 I 3463.63 5 I 3981.256¢ i
2556.007 50 bid 2884.106 10 i 3469.80 1 I 3988.248¢ I
2556.793 300 I 2894.228 3 1 3479.806 5 I 3989.589¢ i§
2557.707 500 I 2902.08 n 3482.628 5 1 3990.421¢ I
2559.627 1000 | 2902.08 i 3516.05 2 1 3995.838 40 n
2565.694 150 I 2902.258 2 1 3524.869¢ m 3996.075 10 i
2567.984 10g I 2903.19 i 3524.950¢ m 3996.143 30 n
2575.094 10g 1 2907.05 10 m 3534.856 5 I 3996.182 5 n
2575.393 3g 1 2913.267 3 I 3552.00 3 n 3996.323 5 n
2586.829 150 hig 2915.66 2 I 3586.557 200 i 3996.370 20 i
2596.992 300 I 2927.930 5 I 3586.708 15 n 3998.164 2 m
2622.926 16 I 2936.04 3 1 3586.811 2 i 4001.376 1 m
20627.697 350 . 1 2961.06 2 m 3586.912 80 I 4005.7 2 I
2631.546 100 I 2994.277 50 I 3586.936 25 n 4009.58 2 n
2633.95 2 I 2995.525 400 i 3587.068 100 i 4026.5 20 I
2635.020 250 n 2996.29 3 1 3587.1656 5 hid 4031.135 2 I
2636.03 2 I 2998.150 500 I 35687.195 10 I 4031.210 1 e
2636.32 1 1 3001.790 30 s 3587.309 30 I 4031.633 1d it
2636.724 500 I 3005.02 1 I 3587.342 50 I 4039.302 2 I
2637.689 3000 it 3022.789 15 o - || 3587.450 70 I 4039.397 1 n
2638.178 1000 n 3024.077 200 )i 3697.50 4 i 4056.8 2 n
2638.255 2500 I 3026.761 500 I 3601.628 14 il 4082.450 5 m
2638.627 500 I 3041.276 750 i 3601.926 11 m 4088.611 6 i
2638.690 2000 I 3050.073 13 I 3612.356 13 m 4142.37 5d m
2640.408 450 I 3054.679 5 1 3649.184 10 i 4149.915 12 m
2647.49 6 1 3057.144 14 1 3649.232 5 I 4150.173 12 m
2648.61 4 1 3059.029 4 1 3651.065 40 I 415091 bl m
2650.073 500 I 3059.924 4 1 3651.096 30 I 4153.897¢ m
2652.484 10g 1 3064.290 7 I 3652.052¢ m 4153.930¢ m
2657.406 3 1 3065.12 1 I 3652.094c m 4159.407 1 1§
2659.33 3 1 3066.145 5 1 3654.981 35 I 4159.450 2 I
2660.393 10g 1 3074.691 750 I 3654.998 50 u 4159.728 3 n
2669.157 25009 1 3082.1529 24g I 3656.319 2 n 4159.809 2 i
2671.811 45 it 3087.02 5 1 3658.3 1d i 4160.239 5 I
2683.274 500 n 3088.516 800 n 3660.510¢c m 4160.263 6 i
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Finding List for Al 1 through Al m — Continued

Wavelength (8)  Int.  Spectrum [[Wavelength (&) Int.  Spectrum || Wavelength (&) Int.  Spectrum || Wavelength (&) Int. Spectrum
4168.424 3 u 4902.77 10 I 6226.18 50 I 6381.68 1
4168.511 3 1 4904.10 5d o 6231.745 75 1 6387.24 1
4189.73 bl m 4918.98 6 n 6243.36 100 n 6387.79 1
4226.813 50 I 4962.10 6 I 6301.85 2d m 6394.18 1
4226918 2 n 5000.97 6 I 6324.67 1 6394.76 1
4227.420 10 I 5085.02 8 1 6325.23 1 6402.16 1
4227.492 50 n 5093.65 5 1 6325.77 I 6402.71 1
4227.545 5 u 5100.34 3 u 6325.82 1 6411.25 I
4227.875 2 n 5107.520 6 I 6326.35 1 6411.83 I
4227945 5 n 5107.943 4 1 6326.41 I 6421.84 I
4227.999 50 n 5144.413 500 K 6326.98 1 6422.40 1
4240.708 10 n 5144.884 500 u 6327.07 1 6434.16 1
4255.12 2 1 5145.008 300 n 6327.64 1 6434.70 1
4282.97 2 n 5145.654 500 n 6327.75 1 6448.62 i
4307.203 5 n 5151.01 5d m 6328.29 I 6449.16 1
43320 2 L 5158.177 200 x 6328.47 1 6465.86 1
4346.866 2 1 5158.309 300 n 6329.02 1 6486.51 I
4346.918 3 n 5163.89 5d m 6329.25 I 6487.08 I
4347.236 300 n 5170.60 1d m 6329.80 1 6495.45 n
4347.318 200 n 5260.11 3d m 6330.06 ! 6511.66 1
4347.785 300 n 5276.42 4 I 6330.61 1 6512.27 1
4347.812 200 " 5276.81 4 n 6330.95 1 6542.67 1
4356.725 200 n 5277.68 4 n 6331.47 1 6543.12 2d m
4356.811 150 1 5278.62 6 u 6331.88 1 6543.24 I
4357.562 4d m 5280.214 8 n 6332.41 1 6556.18 2d m
4364.642 5d m 5283.735 100 n - | 633288 1 6581.55 I
4432.82 5 1 5285.842 30 n 6333.40 t 6582.11 1
4447.803 200 I 5310.76 4 n 6333.97 1 6609.64 I
4479.892 12 m 5312.32 10 I 6334.49 1 6631.20 I
4479.968 12 m || 5316.075 15 1 6335.00 1 6631.74 1
4489.870 10 n 5324.61 8 n 6335.65 1 6696.015 13 1
4512.564 13 m 5371.84 12 n 6335.701 30 it 6696.12 1
4528.942 11 m 5388.48 2 n 6336.34 1 6696.39 2 1
4529.194 14 m 5502.88 6 n 6336.89 1 6696.76 1
4585.817 500 i 5557.063 10 1 6337.67 I 6698.673 11 1
4588.082 5 " 5557.948 8 1 6338.22 1 6699.46 1 I
4588.191 400 1 5593.302 800 n 6339.11 1 67717.06¢ I
4589.674 200 n 5613.291 100 i 6339.63 1 6777.10¢ n
4589.742 300 n 5696.603 17 m 6340.66 1 6777.12¢ n
4609.7 7 I 5722.728 16 m 6341.19 1 6785.2 1 1
4610.650¢ " 5863.62 100 14 6342.35 1 6810.69 10 i
4611.00¢ n 5861.53 80 I 6342.93 1 6823.48 50 n
4629.7 7 1 5867.81 50 1 6344.17 1 6837.14 80 1
46315 5 n 5971.980 80 n 6344.73 1 6906.4 3 1
4633.2 5 u 5999.70 3 1 6346.15 1 6917.93 10 n
4635.763 30 n 5999.83 2 I 6346.68 1 6919.96 1 1
4639.326 100 n 6001.18 2 u 6348.30 1 7042.06 100 |
4639.384 200 n 6001.76 60 n 6348.87 I 7056.60 50 u
4639.725 300 n 6001.88 40 n 6350.67 ! 7063.64 10 1
4639.833 200 a 6006.410 200 1 6351.21 1 7083.968 5 1
4640.362 400 n 6055.21 5 m 6353.26 1 7084.644 6 1
4640.384 300 I 6059.84 4 m 6353.82 1 7132.89¢ u
4647321 10 n 6061.124 30 n 6366.12 1 71?5-636 n
4648.611 400 n 6066.32 15 1 6356.66 1 7138.81 2 n
4650.550 150 1 6066.44 10 u 6359.26 1 7361.568 8 1
4650.654 200 n 6068.43 40 n 6359.81 1 7362.297 9 1
4653.0 2 n 6068.53 25 u 6362.74 1 7449.42 50 it
4655.05 2 n 6073.198 50 I 6363.29 I 747141 90 u
4663.056 1000 u 6181.57 50 n 6366.60 1 7526.2 2 n
4666.800 400 n 6181.68 60 u 6367.14 1 7554.162 1 1
4701.148 5 m 6182.262 500 n 6370.91 I 7563.214 3 1
4701.412 6 m 6182.447 300 n 6371.47 I 7606.159 5 1
4898.52 10 u 6183.42 1000d I 6375.71 1 7614.820 7 1
4898.76 5 n 6201.463 300 n 6376.26 1 7615.339 1 1
4899 A4 [ n 6201.655 200 b4 6381.14 1 7624.48 3 n
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Finding List for Al 1 through Al m — Continued
‘Wavenumber Wavenumber
Wavelength A Int. Spectrum || Wavelength (&) Int. Spectrum (em™Y) Int. Spectrum (e~ 1) Int. Spectru
7627.85 10 I 9331.979 20 I 6260.67 3 I 5616.043 447 n
7635.33 20 I 9571.52 8 m 6153.709 2 i 5615.953 105 n
7635.37 7d m 9605.99 9 m 6153.517 2 I 5615.812 2188 hid
7660.259 6 m 6153.411 3 I - 5615.651 1072 I
7681.971 7 m ‘Wavenumber Int. Spectrum 6153.332 3 n 5610.522 562 I
7709.78 1 n (em™Y) | 6153.286 3 I 5610.307 832 n
7812.31 5 I 6153.119 9 b 5610.006 1000 n
7815.83 10 It 9921.57 60 Jid 6153.036 5 n 5461.411 126 n
7823.72 20 it 9920.55 10 I 6152.981 2 n 5401.16 2 I
7835.309 11 I 9920.35 5 i 6148.259 19 I 5328.975 18 I
7836.134 12 I 9891.23 40 i 6147.848 4 i 5185.267 1 1
7881.790 9 m 9890.43 5 hig 6147.814 5 i 5179.362 3 1
7882516 6 m 9890.08 2 1 6147.774 7 I 4901.690 4 1
7905.513 8 m 9876.28 5 )i 6147.731 8 n 4897.159 4 I
7921.66 2d m 9283.919 8 i 6141.385 3 I 4897.128 3 1
7993.048 5 1 9272.138 9 1 6141.325 4 n 4897.091 3 I
8003.186 7 1 9268.077 4 I 6141.280 4 I 4739.598 4700. 1
8065.968 6 I 9194.596 10 I 6141.243 5 I 4723.760 12000 1
8075.353 8 1 9178.761 11 1 6141.204 8 n 4713.876 2 1
8076.289 2 I 8887.641 16 i 6141.114 17 I 4502.290 347 it
8086.91 5 I 8883.937 630 1 6141.049 5 n 4408.464 1 I
8119.72 15 I 8882.566 440d 1 6140.989 5 | 4405.610 4 1
8121.89 2 I 8703.98 2 il 6140.909 5 g 4403.958 3 1
8122.08 5 I 8047.353 41 bi{ 6140.805 4 id 4403.932 3 i
8123.52 1 I 7842.425 8 I 6140.678 2 ¢ 4403.905 3 i
8160.15 30 I 7841.048 13d I 5979.595 11500 I 4403.872 4 i
8243.59 8d m 7836.521 17 I 5568.366 13200 4 4369.802 5 i§
8275.11 9d m 7617.906 71000 1 5968.355 11500 1 4342.218 3 I
8301.62 3d T 7617.868 100000 I 5968.305 10000 I 4342.061 3 I
8304.02 2d m 7602.074 36300 1 5968.290 8900 1 4341.935 2 I
8324.56 2d m 7602.029 50000 1 5963.759 2300 1 4238.571 4 I
8354.318 100 I 7231.893 3 I 5909.536 15 n 4238.448 66 I
8359.23 5 u 7120.021 36 1 5909.01 8 jid 4238.389 145 i
8359.492 50 I 7119.710 36 I 5739.366 9 i 4238.325 195 I
8363.251 5 I 7119.514 14 i 5739.045 3 n 4238.261 1820 n
8363.469 50 It 7114.378 35 I 5738.940 85 n 4238.114 23 I
8640.705 100 I 7114.185 110 i 5738.856 6 n 4237.956 302 n
8671.06 5 I 7114.066 15 n 5738.794 17 n 4237.933 . 170 I
8671.28 10 I 7113.966 16 i§ 5738.731 3 it 4237.817 107 I
8674.92 20 I 7113.877 62 I 5738.682 6 1 4237.723 95 it
8675.28 10 I 7101.582 6 It 5738.582 2 n 4237.723 95 1
8680.26 30 I 7101.386 30 I 5716.221 8 It 4237.663 19 i
8680.36 25 I 7101.268 56 I 5716.082 6 n 4237.540 18 I
8693.98 4d m 7101.192 182 n 5715.976 7 Il 4237.440 31 1S
8772.866 13 1 7101.105 85 I 5715.797 6 I 4237.238 . 11 I
8773.896 14 I 6909.618 35 It 5716.744 5 I 42317.135 2 n
8828.909 8 I - 6512.586 18 I 5698.600 5 4 4225.610 12 hid
8841277 10 1 6512.294 15 14 5698.551 2 n 4225.530 15 n
8858.39 10 o 6512.085 11 I 5698.484 4 I 4225.485 66 n
8858.77 5 I 6506.941 23 i 5698.406 4 I 4225.453 48 I
8912.900 7 I 6506.780 52 I 5698.280 4 I 4225.405 11 I
8093.555 9 1 6506.648 2 i 5698.242 4 I 4225.148 20 I
8925.504 4 I 6506.564 10 It 5698.195 3 it 4224.994 1023 I
9089.906 5 1 6506.491 22 ] 5698.120 2 ] 4224.901 407 I
9126.14c B 6506.440 21 I 5648.478 65 1 4224.759 324 i
9139.950 6 1 6494.145 4 ] 5645.612 30 I 4224.659 126 id
9163.261 9 I 6494.003 22 I 5628.964 631 n 4224.501 91 hid
9249.41 10 I 6493.954 10 n 5628.890 1778 n 4224.441 145 I
9286.578 10 0 6493.820 85 14 5628.862 1072 I 4224.378 31 0
0286.794 20 u 6403.743 24 u 5628770 3715 n 4224317 15 u
9288.145 30 i 6493.711 40 I 5628.646 437 I 4219.349 120 il
9288.550 20 I 6493.644 4 1 5628.590 1000 I 4218.957 309 |\
9290.649 50 I 6265.279 3 1 5628.448 178 I 4218.856 263 1
9290.747 40 n 6260.76 3 1 5616.167 1072 n 4218.796 103 n
9331.546 30 I 6260.72 3 1 5616.110 1148 n 4001.160 9 I




Finding List for Al 1 through Al m — Continued

‘Wavenumber Wavenumber ‘Wavenumber ‘Wavenumber

(em™Y Int.  Spectrum {em=Y Int. Spectrum (em™) Int.  Spectrum (em™1) Int.  Spectrum
3995.255 16 I 2806.469 13 1 2199.276 21 | 1937.126 21 i
3802.323 95d I 2806.421 26 I 2199.233 52 14 1937.066 25 4
3894.426 1 1 2800.447 23 n 2199.156 25 u 1936.961 27 I
3800.072 1 1 2800.353 33 I 2193.359 16 i 1936.775 17 n
3881.238 1 I 2800.138 25 1§ 2193.019 19 i 1936.608 76 n
3799.513 92 it 2800.062 40 i 2192.962 18 n 1936.591 76 i
3799.463 1 I 2799.946 27 n 2192.823 13 I 1936.469 81 n
3799.403 1 I 2797.061 15 I 2192.725 23 I 1936.215 25 n
3799.206 b I 2796.850 19 i 2192.878 23 n 1934.98¢ n
3799.063 9 P 2796.559 22 I 2192.655 20 I 1934.695 18 1
3793.142 2 I 2776.887 2 1 2192.501 16 jid 1934.592 28 I
3793.077 9 Y 2775.287 6 1 2161.34 130d 1 1934.457 45 n
3793.009 7 I 2685.95 10¢ 1 2140.736 26 I 1934.223 28 il
3792.848 3 I 2683.51 10d { 2140.713 25 i 1934.177 66 1
3484.329 5 I 2588.472 10000 I 1961.756 1250 1 1934.110 22 b4
3477788 13 n 2582.565 4000 1 1959.932 1600 I 1934.067 54 It
3296.619 16 n 2556.354 4000 [ 1959.905 1400 [ 1872.437 500 1
3253.231 58 I 2389.986 3200 1 1959.883 1250 1 1866.530 1000 1
3169.285 13 I 2389.967 3200 I 1955.851 250 I 918.385¢ 1
2960.94 10 1 2385.473 2000 1 1939.857 117 o 914.333 2 1
2956.90 10d 1 2385.446 2500 I 1939.812 43 i 838.565 3 1
2806.781 17 n 2385.418 3200 [ 1939.787 162 n 831.374 1 1
2806.715 41 o 2385.383 4000 I 1939.747 29 I 830.957 2 1
28086.679 23 n 2202.15 100d 1 1939.666 23 I 815.375 4 1
2806.601 66 0 2199.351 20 n 1937.157 17 1 810.704 6 1
2806.573 35 I 2199.321 30 n i
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4. Finding List for Al v through Al xm

8353

Wavelength (A) Int.  Spectrum ||Wavelength (A) Int.  Spectrum || Wavelength (A) Int.  Spectrum }| Wavelength (A) Int. Spectrum
Vacuum 128.65719} ¥ 52.446 15 K 60.632 205 X
[28.66052] Xm 52.966 109 60.645 10 x
{xggﬁgi g x| (2s67139] || 53.008 0 x 60.700 o x
[5.448078] o - [28.74018] xm 53.237 60g X 60.896 185 X
[5.448113] 3¢  xm 29.416 g 53.267 60g K 60.896 3000 K
[5.466200] 12¢ 29.793 3 53.376 109 61.069 600g ©
[5.466249] o 30.376 4 x 53.412 109 = 61.647 10 X
[5.492852] 15¢ i 31.313 5g b 53.424 10 X 61.694 150 v
[5'492926] 15g m 31.426 1 Xt 53.488 1 X 62.016 100 Vi
[5.534429] 209 am | 1483 2 x 53554 10 x 62.070 50 x
(5534549] 209 xm || 2008 2 X 53.785 10 wm || 62292 129 W
[ 5:60 4794] 309 - 32.128 3 Xt 53.800 10 VIt 62.296 200 x
[5.605005] 209 xm 33.007 99 x 53.823 10 Vit 62.327 250 x
[5.739127] gog m || 250231 Xu 54.115 220 x 62.369 150 ®
(5730560]  60g  xm || 22037 a || 54217 5 m 62.474 g i
(6.0000] 09 m 33.090] X 54.217 2009 v 62.474 100 X
{6.0134] 159 X 33.109 3 x 54.258 200g v 62.587 100 xx
[6.0322] 209 xu 33.172 5 x 54.388 6 x 62.916 150 x
[6.052529] 200g i [33.950] Xu 55.227 150 X 63.005 65 i
[6053670] 2000 xm 34.994 9 X 55.272 500 X 63.025 500 x
16.0598] %y m 35.065 10 X 55.376 750 X 63.056 65 -
{6.1028] 35¢ X1 35.163 2 Xt 55.622 1 = 63134 200 "
(6.1755] 0y 35.239 2 x 55.667 10 x 63.203 10 VI
(6.1773] % 36.675 129 x 55.731 50 X 63.509 500 K
[6.3139] 100g 38.256 100 x 56.151 509 K 63.632 300 X
[6.3176] 5g X1 [38.65048] X 56.304 709 X 63.714 100 Vil
[6.6447] 20g 1 (38.70312] bail 56.650 10 X 63.965 1509 it
6.7435 3g - [38.79261] X 56.696 75 X 64.004 200g vt
67775 9 x 89.091 10 x 56.762 10 X 64.086 109 vm
6.7921 % m 39.180 12 x 56.802 200 X 64.269 10 X
6.8045 s . 30530 8 X 56.899 1000 64.325 8 v
6.8215 B x 39.623 7 x 56.945 2500 64.358 25 i
6.8277 3B x 40421 25 X 56.945 250 X 64.481 1 -
5.8453 3 - 41543 209 56.964 150 X 64516 ] -
(.170906] 1000  xm || ~L780 100 x 57.024 250  x 64.625 50 @ x
(7.176317) 500g Xt [42.588] XH 57.072 10 X 64.698 12 vi
[7.1929] 13 || 426161 Xt 57.116 75 X 64.815 8 i
{7.2319] 6 I [42.622] buid 57.368 350 X 64.816 9 v
[7.2500] 4 - 43549 10g X 57.553 10 Vi 64.885 150 X
[7.2545] 3 XI {44.265] X 57.624 10 v 64.904 100 X
17.2560} 3 *u [44.288] XI 57.663 10 X 65.020 12 Vi
[7.2581] 2 X1 [44.319] o 58.060 10g X 65.032 175 x
[7.2638] 2 a || 44378 Xu 58.112 59 x 65.128 10 Vi
[7.2611] 2 - 44.704 60g X 58.202 1000 & 65.298 10 -
[7.2608] 2 xu 44743 8)g 58.276 g 65.381 509 vm
(7.2629] > o 44.902 10 X 58.750 g W 65.494 50 vm
[7.2605] 2 || 1469291 X 58.808 1 X 65.821 50 x
{7.2759] 17 o 47.755 109 58.858 100 X 65.862 18 v
[7.7573] 1000g  xu 47 856 By X 58.987 150 X 65.883 50 VI
7774 10 Xt 48.297 169 b 59.107 300 X 66.038 50 x
77963 Xt 48.338 159 xi 59.298 10 X 66.092 50 x
[7.8038] M2 49.854 100 X 59.381 19 x £6.142 120 "
7,069 e 49.916 100 X 59.761 300 x 66.239 5o @
(78070} s0p 50.670 50 X 59.827 10 I 66.275 50 x
7.8471 A 50.717 75 X 59.911 10 Vi 66.321 60 -
7.8571 X 50.762 350 X 60.052 50 X 66.321 60 x
[7.8721] bLML xu 50.802 50 x 60.162 10 x 66.363 10 Vi
78756 " 50.903 50 X 60.197 50 x 66.409 27 vI
7.920 ¢ u 50.946 10 X 60.222 10 x 66.624 109
7.934 9081 X 51.039 10 X 60.262 10 X 66.704 150 Vil
1951 o x 51.362 350 X 60.312 50 X 66.731 200 VIl
(2550415 - 51.400 1 X 60.347 100 x 66.771 350 VIl
[25.50683] - 51.454 1 X 60.504 150 u 66.836 1000
[25.60123] a 51.979 3009 X 60.549 200 X 67.044 109 i
[25.66174] xu NI 52299 12 X 60.588 300 x 67.096 1009 v
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Finding List for Al v through Al xmt — Continued

Wavelength (X) Int. Spectrum |[Wavelength (&) Int.  Spectrum || Wavelength () It Spectrum || Wavelength (&) Int. Spectrum
67.121 100g Vi 75.281 215¢ v 79.455 120 it 88.325 100g Vi
67.166 10g Vit 75.313 250g vit 79.557 10 vi 88.369 750g vi
67.244 150g v 75.367 227g VI 79.637 64 vit 88.425 100g v
67.288 500g vin 75.397 70 Vi 79.692 215 VIl 88.462 2509 vi
67.360 250g Vit 75.488 200 i 79.928 390 Vi 88.539 400g,bl v
67.408 500g vin 75.544 227g vi 79.960 390 Vit 88.539 bl vi
67.437 50g vin 75.5717 150 vin 79.972 300 VIl 88.636 1009 v
67.464 600g Vi {75.5880] X 80.320 10 Vit 88.687 100 vi
67.529 10g Vi [75.5949] Xin 80.483 10 i 88.688 200g,6l v
67.565 150 vin 75.623 100g v 80.58 g v 88.817 50g v
67.828 10 K [75.6333] Xm 80.704 100 vin [88.86] X
67.946 500 vin 75.734 50g v 80.770 70 Vi [88.87] X1
68.375 750 Vit [75.7533] puiit 81.176 50 viI [88.91] Xit
68.531 100 X [75.7536] Xim 81.738 50 vi 88.945 1g v
68.534 60 Vit 75.778 250g v 81.741 262 VIt [88.97] xu
68.626 64 viI [75.8063) XM 81.774 205 Vi 90.196 1000 vi
68.637 50 KX 75.808 100 viI 81.794 365 Vil 90.547 515 v
68.675 30 viI 75.850 195 viI 81.809 380 VIl 90.596 185 Vi
68.681 10 X 75.876 195 v 82.082 70g vi 90.627 185 Vil
68.783 10 X 75.894 100g vin 82.267 50g Vi 90.630 250g,61 v
68.825 50 Vi 75.903 262 VI 82.338 10g Vi 90.646 100g v
68.825 50 X 75.926 185 Vil 83.335 10 Vit 90.701 200g v
68.904 10 X 75.946 viI 83.465 50 vin 90.772 195 vi
68.958 50 X 75.985 50g vl 83.635 10 il 90.856 600 Vi
69.135 215 X 76.009 205 VIl 83.833 512 ! 90.914 200g v
69.258 50 X 76.022 157 vt 84.005 475 viI 90.982 50g v
69.420 50 VI 76.090 125 viI 84.095 422 Vit 91.078 10g v
69.502 100 v 76.226 205 Vit 84.38 g w 91.332 500 vi
69.611 200 Vi 76.262 195 i 84.48 g W 91.487 50 VI
69.716 100 X 76.344 157 vt 85.189 10g vi 91.750 50g v
69.773 150 vt 76.366 140 Vit 85.422 100g vi 92.039 10g v
69.850 50 X 76.386 - 300 Vit 85.518 1000g vi 92.626 750g Vi
70.090 100 X 76.400 215 viI 85.567 2009 Vi 92.638 200g vi
70.161 300 VIl 76.402 610g Vi 85.623 300g vi 92.875 500g Vi
70.323 200 vin 76.422 288 Vit 85.662 50g v 92.970 250g Vi
70.727 250 VI 76.440 215 vit 85.725 300g Vi 93.275 420 viI
71.238 135 Vil 76.543 215 Vit 85.767 400g vi 93.298 550 VI
71.274 125 Vil 76.582 225 Vit 85.804 350g v 93.517 420 VIl
71.625 70 vin 76.618 200 Vi 85.806 350g Vi 93.535 343 Vi
72.223 200 vin 76.697 200 Vi 85.817 3509 Vi 93.654 20g v
72.282 195g vH 76.794 . 200 Vi 85.867 100g Vi 93.755 350g v
72.324 200 i 76.853 200 vin 85.922 10g,b! v 93.855 200g v
72.401 150 vin 76.953 50 Vi 86.018 150g vi 93.880 70g v
72.926 100g Vi 77.052 50 Vi 86.068 150g Vi 93.955 300g v
73.076 100g vi 71.315 10 X 86.094 1500 Vi 93.981 100g v
73.451 1 X 77.381 150 X 86.148 200g vi 94.089 70g v
73.625 1 X 77.605 300 vin 86.427 100 Vi 94.117 1209 v
73.703 150 vin 71.778 91 Vil 86.666 118 v 94.160 100g v
73.733 100 vin 77.809 104 VIl 86.685 166 Vil 94.187 100g v
73.879 200 Vi 71.906 250 VI 86.884 4759 Vil 94.321 10g v
74.016 120 vin 71945 500g Vi 87.020 100g v 94.394 10g v
74.099 74 Vil 71945 166 v 87.058 4569 Vit 95.433 100 vi
74.259 10g Vi 78.112 100g Vi 87.165 422g Vil 95.56 g v
74.321 50g Vi 78.178 50g Vi 87.279 50g v 95.68 g v
74.346 50g vi 78.329 345 v 87.331 400g Vi 95.835 30g v
74.444 300g Vi 78.343 288 Vi 87.540 350g Vi 95.975 440 vit
74.504 50g Vi 78.351 1000 vt 87.587 500g vi 96.150 20g v
74.592 150g v 78.365 262 v 87.625 100g Vi 96.207 375 i
74.656 250g vi 78.459 70g vi 87.651 650g Vi 96.327 227 Vi
74.785 50 X 78.508 150 Vit 87.776 250g Vi 96.440 10 Vi
74.813 50g Vi 78.628 10g vi 87.796 250g vi 96.673 50 vi
74.841 200 VI 78.712 10 vi 87.863 350g vi 99.200 20g v
74.892 100g Vi 78.79 g I\ 87.883 250g vi 99.277 10g v
74.965 150 Vil 78.836 100 Vil 88.027 515 il 99.290 100g v
75.058 50 it 79.022 314 viI 88.163 1000g vi 99.425 40g v
75.164 100 vi 79.204 300 viI 88.269 750 vi 99.541 30g v

J. Phys. Chem. Ref. Data, Vol. 20, No. 5, 1991



WAVELENGTHS AND ENERGY LEVELS OF ALUMINUM

Finding List for Al 1v through Al xm — Continued

855

Wavelength (&)  Int.  Spectrum |{Wavelength (&) Int.  Spectrum || Wavelength (&) Int.  Spectrum || Wavelength (A) Int. Spectrum
99.614 80g v {110.8824] xm || [239.600] XIt 352.145 59 v
99.774 10g v 111.196 100g W 240.770 200 vi 353.769 140g VI
100.616 600g v 111.589 150g W 243.766 600 Vi 356.880 20g vt
100.638 100g Vi 111.781 50g v 247.401 10g v 381.15 g v
100.893 200g Vi 113.140 50 Vi 248.456 559 v 381.674 55 v
100.922 2009 Vi 113.140 50 Vi 250.139 100g v 383.70 g Vi
101.027 150g Vi 113.318 50 v 251.347 10 v 383.785 50g v
103.062 10 v 113.441 150 v 253.0¢ VIt 384.06 x
103.8 x1 113.453 606l Wi 254.7¢ Vi 384.95 g X
103.805 3009 v 113.629 50 v 259.036 262 Vit 386.03 95 v
103.882 400g v 113.759 50 v 259.207 345 vt 387.51 125 Vi
103.938 300 v 114.313 10g v 259.6¢ Vit 387.7¢ Vi
103.992 1500 v 114.737 50q v 261.044 330 vt 387.82¢ v
104.046 1000g Vi 116.464 250g v 261.219 495 v 387.970 100g Vit
104.072 250 v 116.921 1509 I\ 275.343 300 Vi 392.00 45 VI
104.122 2009 v 117.377 10g 4 278.694 1000g v 392.418 80g x
104.181 2500 v 118.497 250q v 278.982 510 Vi 394.83 X
104.344 800g v 118.983 200g v 279.187 440 i 395.44 x
104.362 200g v [123.61] b 280.114 1759 X 395.44 X
104:447 100g v (123.71] X 280.745 100 vi 396.05 x
104.464 400g i [123.731] X 280.994 150 it 397.85 X
104.496 1509 v 124.030 400g v {281.16] X 399.57 Vi
104.89 lgd W 124,550 3009 I\ 281.394 900g v 400.46 X
105.26 2d W 125529 900g v 282.407 240g x 401.183 10 X
105.35 3g s 126.068 800g v 282.660 315 vt 403.60 X
105.7 x1 (126.93] X 284.015 345 x 406.39 X
105.72 49 v (127.10] X1 285.467 50 Vi 421.46 5 vi.
106.01 3g v (127.16] Xu 285.56¢ Vit 432.03 x
106.38 5g v [127.37] 1 285.81 360 vi 432.73 x
106.99 g v 129.730 7009 v 285.959 105 vt 437.46 x
107.37 g v {129.92] x 286.364 2159 X 438.18 x
107.622 700 v {129.92] X1 286.61 Vi 456.08 15 v
107.711 200g v {130.02] x 287.083 165 Vi 456.73 8 v
107.948 600g v (130.15] i 289.07 Vit 457.00 10 v
108.005 150g v 130.39 gbl W 289.21¢ vin 463.51 10 v
108.059 300g v 130.411 800g v 289.645 58 i 466.24 8 v
108.113 300g v [130.82] X 299.2¢ VI 469.24 20 v
108.316 100g v 130.847 1000g v 300.560 1259 x 471.34 5 v
108.388 150g v 131.002 900g v 305.055 165g X 47174 5 v
108.406 150g v 131.438 900g v 306.91 x 474.75 8 v
108.445 509 v 131.647 1500 G 307.249 3500 Vi 475.63 8 v
108.462 2009 v 132.407 1g v 307.33 x 476.13 5 v
108.526 50g i 132.626 5009 v 308.563 300g v 476.27 20 W
108.530 20g v 133.010 200g v 309.023 420 vi 477.60 5 W
108.617 509 v 133.233 60g v 300.072 475 vit 47778 10 v
108.708 2009 v 135.219 50 v 309.121 375 it 478.26 30 W
108.849 30g v 135.617 100 v 309.597 400g v 479.02 1000 v
108.913 50g w 141.55 b4 309.851 300g v 479.30 5 4
108.941 10g,d v 141.71 Xt 310.907 300g Vi 479.76 20 v
109.021 g v 150.30 x 312.237 300g v 480.11 Vi
109.024 100g v 150.62 X 316.793 90 X 481.01 30 v
109.284 350 v 154.60 x 318,537 120 X 481.29 10 v
109.516 1000g v 154.69 x 321.027 160 x 482.08 100 W
109.630 29 v 160.074 800g v 323,52 g i 482.48 10 v
109.675 59 v 161.688 700g v 325.31 g Vi 483.03 Vi
109.730 1g v 177.80 x 328.200 10g vin 483.55 20 v
109.844 600g Vi 179.003 5 v 328.696 100 v 485.28 40 W
109.976 200g Vi 189.977 2 v 329.551 40 Vit 488.36 100 v
110.045 59 v 190.569 10 v 331.03 vin 490.44 v
110.13 1g v 221.535 509 i 332.78 20g X 490.73 20 v
[110.4550] xm {|(238.704] xm || 33451 i 490.88 40 1}
[110.4695] X 239.030 100 i 340.23 vin 492.31 20 W
110.54 29 v [239.327] xm || 341.87¢ X 492.78 25 v
{110.6302] xm  [|[239.328] xm || 343.290 125 Vit 493.18 i
[110.7822] m [[[239.513] xm || 343.641 160 it 496.66 10 v
[110.7827] xm  |[[239.514] xm || 345.66¢ X 497.47 15 v
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Wavelength & Int.  Spectrum || Wavelength ()  Int. . Spectrum || Wavelength @& Int.  Spectrum || Wavelength(}) Int.  Spectrw
1069.437 600 w 1173.47 200 v 1329.15 200 Vi 1558.92 150 v
1071.241 100 v 1174.967¢ m w 1330.06 400 v 1559.03 500 14
1073.02 200 v 1179.666 20 ™ 1331.19 500 Vi 1564.164 700 114
1075.28 10 v 1179.86 20 v 1337.898 400 v 1569.25 50 v
1076.38¢ m vi 1183.62 120 v 1340.52 10 v 16572.54 100 14
1076.73 30 v 1186.18 100 v 1350.518 400 \ 1577.90 300 v
1077.36 40 A 1188.67 15 v 1352.87¢ m v 1579.38 10 v
1077.66 2 vi 1189.711 50 4 1353.745 150 v 1582.040 900 4
1078.17 4051 Vi 1191.20 8 v 1353.745 bl v 1584.460 800 v
1079.41 30 v 1191.907 200 w 1358.79 500 vi 1589.275 400 v
1085.331 5 v 1192.212 150 v 1359.64 150 v 1589.87 350 v
1085.92 70 v 1193.76 50 v 1359.96 10062 vi 1592.62 40 v
1087.65 10 Vi 1194.10 10 v 1360.298 100 1\ 1593.54 20 v
1088.62 100 v 1195.37 200 v 1363.351 400 v 1595.46 20 v
1088.67 500 v 1198.500 400 ' 1369.20 600 v 1596.95 60 v
1090.14 300 v 1200.56 20 v 1373.70 300 v 1602.03 20d v
1093.22 8 v 1202.00 10 v 1375.79 100 v 1602.77 300 4
1094.76 10 v 1204.722 1 w 1376.618 500 14 1603.36¢ M1 v
1098.718 200 4 1208.401 10 1 1388.789 500 v 1604.80 M wvi
1099.461 300 4 1211.724 40 v 1392.33 40 v 1606.646 400 ™
1100.60 10 v 1213.48 50 v 1393.42 60 I\ 1607.31 1 14
1101.84 20 v 1216.723 300 v 1402.021 100 v 1617.81 400 v
1102.417 200 v 1219.171 300 v 1402.776¢ m v 1617.93 200 v
1103.85 v 1220.546 400 v 1404.751 300 v 1621.36 10 A
1104.285 70 v 1225.236 10 v 1409.490 100 v 1621.68 350 v
1104.617 20 v 1228.310 300 v 1409.98 2 vi 1627.536 600 v
1105.402 50 v 1229.908 40 v 1412.772 100 v 1628.58 50 v
1105.738 400 v 1237.187 900 I\ 1416.05 20 vi 1636.822 500 v
1106.20 20 v 1237.744 10 v 1417.558 100 g 1639.055 800 v
1106.41 70 v 1240.206 600 v 1422.176 200 V4 1641.05 300 4
1107.55 20 v 1240.861 700 I\ 1422.58 200 Vi 1641.20 200 v
1111.48 100 v 1248.790 700 1\ 1424.995 250 I\ 1641.55 50 114
1112.51 20 v 1251.235 150 v 1425.64 80 v 1644.47 200 4
1115.04 10 v 1253.11 3 v 1430.52 10 vi 1647.79 1 v
1117.93 50 v 1253.76 2 v 1431.935 600 v 1672.722 20 v
1118.824 600 v 1256.083 40 4 1431.96¢ m v 1712.43 200 )4
1119.39 30 v 1257.624 900 \4 143251 10 Vi 1716.28 5 v
1119.94 10 v 1262.544 300 V4 1432.97 10 v 1754.120 20 W
1121.79 20 v 1264.181 800 v 1441.825 700 v 1755.431 100 1\
1122.66 50 v 1264.67 10 v 1442.17 400 Vi 1762.424 200 4
1122.88 200 v 1269.209 20 v 1445.87 400 v 1818.563 1000 v
1125.613 500 v 1272.763 1000 v 1447.512 800 v 1881.159 700 v
1126.001 5 v 1275.731 5 \4 1454.65 30 v 1894.48 50 v
1128.62 2 v 1278.265 50 v 1455.265 300 v 1939.022 300 v
1129.43 80 v 1280.01 8 v 1457.956 600 v
1129.62 60 v 1283.484 40 v 1460.168 250 v Air
1130.00 2 v 1287.70 500 v 1465.392 10 v
1131.84 10 v 1288.23 100 v 1466.24 15 )\ 2016.19 30 v
1136.821 400 v 1290.486 20 v 1470.024 30 v 2128.45 40 v
1139.25 1 v 1291.91 30 v 1471.303 40 v 2130.837 200 v
1141.39 1 v 1292.44 200 v 1475.64 600 v 2130.92 20061 v
1142.058 200 ' 1293.51 30 v 1486.05 300 v 2146.25 15 114
1149.450 200 v 1301.13 10 v 1486.887 700 v 2152.29 30 4
1150.870¢c m 4 1304.547 30 V4 1494.791 800 v 2158.32 100 v
1150.30 300 v 1305.21 1 v 1507.442 300 v 2161.12 5 v
1150.67 10 v 1306.432 200 v 1508.37 700 v 2162.24 15 v
1152.89 30 v 1307.762 60 4 1511.88 100 v 2176.84 5 v
1154.730 250 4 1308.16 5 v 1513.20 10 v 2184.05 10 |4
1154.90 10 v 1312.135 20 14 1519.07 400 1\ 2209.14 15 v
1156.263 150 4 1312.43 10 v 1526.14 1000 v 2211.21 3 v
1160.32 1 v 1319.57 1 1\ 1532.16 300 v 2212.21 2 v
1161.885 300 4 132057 400 v 1537.540 800 1\ 2221.¢c Ml vm
1165.42 350 v 1321.59 900 vi 1539.124 500 v 2229.13 30 v
1167.39 150 v 1324.92 300 vi 1550.192 500 v 2240.47 500! g
1168.48 250 v [1327.65] X1 1556.88 1 v 2240.563 300 14
1171.59 5 v 1327.68 800 vi 1557.2564 1000 v 2257.187 100 1\
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Wavelength (8)  Int.  Spectrum || Wavelength () Int.  Spectrum ||Wavelength (A)  Int.  Spectrum || Wavelength (1) Int. Spectrum
2260.838 60 v || 2515.48 100 v || 3267213 500 v || 419041 10 v

2272.348 20 v || 2515.87 400 v || 3285.13 600 v || 437858 10 w

2272.66 50 v | 2516.20 s0ol || 8297.943 150 v || 4411.38 5 v

2283.027 40 v |l 2517.20 200 v || 3316546 200 v || 443615 7 v

2287.01 2 v || 2520.68 10 v || 3332.962 300 v || 4468.85 20 v

2288.29 2 v | 252228 5 v || 334446 400 v || 4502.25 30 v

2294.524 50 v || 2527.27 15060 v || 3423.125 350 v || 4503.74 40 v

2301.04 3 v | 2527.50 200 v || 3452.159 50 v || 4549.27 5 W

2324.13 20 v || 2529.63 6 v || 3473536 500 v || 4620.35 15 v

2363.c ML vm || 2529.90 10 v || 3492.226 900 v || 4626.06 5 v

2368.272 40 v |l 260471 10 v 3508.457 800 v || [9896.6] xm
2371.027 50 v || 262454 5 v || 3511.284 500 W

2383.355 5 v | 2868.98 5 v || 3517.556 700 W || Wavenumber Int.  Spectrum
2479.75 20 v 2961.29 300 v || 3519.638 5 v (cm™Y)

2481.60 5 v 3070.7¢ Ml vm || 3527.034 400 v

2495.47 80 v || 3076.0¢c ML wi || 3541.076 500 vl 400 ¥ =

2497.14 200 v || 3096.0c Mi v || 3546.770 10 Ly ML v

2501.37 5 v |l 3208.20 500 v || 3638.86 50 L ey M W

2501.60 . v |321413 10 v || 9662.01 1 | s M v
2507.76 300 v || 3241.343 20 v | 3662.88 2 vl ri0e M w
2508.01 300 v || 3246.143 100 v || 372592 300 v (400.1] an
2514.30 200 v || 3253.426 15 v || 3805.81 10 v )
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