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We have assembled a complete list of the most accurately measured wavelengths
for all classified lines of O 1. The data are based mainly on recent extensions of the
observations and analysis of this spectrum carried out at the University of Lund,
Sweden. We derived new optimal values for the energy levels using a computer code
and the observed wavelengths for all classified lines. Relevant astrophysical wave-
length measurements, appropriately weighted, were included in the level-
optimization calculation. The tabulated data include about 1000 observed lines
(376-11 663 A) classified as transitions between 125 odd-parity and 133 even-parity
levels. In addition to the observed wavelength values, wavelengths calculated from
wavenumber differences of the levels are given for all observed lines and for more
than 200 predicted lines that have not yet been observed. The calculated wave-
lengths are generally more accurate than the observed values, the most accurate
calculated values (uncertaintics 0.0005 to 0.0020 A) being in some cases more accu-
rate than the observed wavelengths by up to an order of magnitude. Vacuum wave-
lengths are given for all lines, and wavelengths in air are also included for the region
above 2000 A.

Keywords: atomic energy levels; atomic ions; atomic spectra; atomic wavelengths; atomic wavenumbers;
energy-level classifications; electron configurations; forbidden lines; infrared wavelengths; infrared
wavcnumbers; ionization potcntial; oxygen; ultraviolet wavelengths.
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1. Introduction

In 1927 H. N. Russell extended the energy level analy-
sis of the spectrum of singly-ionized oxygen and found the
connection between the doublet and quartet multiplet
systems [Russell, 1928]. On the basis of this connection,
which had also been found by Croze and Mihul [1927],
Russell was able to confirm I. S. Bowen’s suggestion that
two strong lines observed near 3727 A in the spectra of
gaseous nebulae were due to the forbidden 2s2p°
“S°—2De transitions in O 1. Forbidden lines of O 11 are
now used for electron density determinations in such
nebulae, and the O 11 spectrum is also important for the
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diagnostics of a wide variety of other astrophysical, plan-
etary, and laboratory plasmas. Thus, for example, lines of
O 11 are dominant in the optical spectra of early B stars;
bright extreme-ultraviolet emission lines of O 1 have
been observed in the vicinity of the Jovian satellite Io;
and the O 11 emission spectrum dominates the day air-
glow spectrum in the extreme ultraviolet below 835 A.
The earlier analyses of O 1 were summarized and
extended by B. Edlén in 1934 and 1935. The results as
presented in Moore’s Atomic Energy Levels [1949]
included values for about 150 levels. Some fifty years
after Edlén’s work, Eriksson and Wendker [1984]
published the first of several papers giving the results of
new observations and extensions of the O 11 analysis car-
ried out at the University of Lund, Sweden. Eriksson
[1987] also made new wavelength measnrements for the
most important transitions to the ground-configuration
levels (575—834 A) and for the region 3945-4676 A.
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Pettersson and Wendker [1990] measured about 150 lines
in the region 1075—2133 A and extended the analysis
somewhat. Wendker [1990] gave wavelengths for about
740 lines in the 2148—11663 A range, almost half of
which had not been previously reported. His addition of
some fifty new levels gave a total of more than 250 levels
for this spectrum.

Eriksson [1987] used his new measurements, together

with data from observations of forbidden nebular lines -

[Bowen, 1955; De Robertis et al., 1985], to revaluate the
25%2p? ground-configuration levels and levels of the 2s2p*
and 2s2p?3s, 3p, 3d, and 4f configurations. Wendker
{1990] adopted Eriksson’s values for the 2s22p* ?D°, 2P°
and 2s2p* “P, 2D levels and took the values for several
other levels from Pettersson and Wenéker [1990]; other-
wise, he carried out an independent evaluation for most
of the levels. Although Wenéker’s table of levels is more

complete, the Ritz-principle consistency of Eriksson’s

level values is superior. The level evaluations by Eriksson
and Wendker also differ in that they adopted different
values for the connection between the ground-
configuration levels and the system of excited-
configuration levels.

The results of the new observations and analysis of O 11
at Lund were communicated to the late C. E. Moore, but
unfortunately she was unable to complete a compilation
of these data for her series of Selected Tables of Atomic
Spectra . The present compilation was thus undertaken to
provide a source of complete and optimal energy-level
and wavelength data for O 11. Table 1 is a list of the spec-
tral lines given in order of increasing wavelength. A tab-
ulation of these lines arranged into multiplets is being
included in a separate volume that mainly comprises a
reprinting of the Selected Tables of Atomic Spectra for hy-
drogen, carbon, nitrogen, and oxygen [Moore, 1993].

2. Sources of the Wavelength Data

We assembled a compilcte list of thc obscrved wave-
lengths, using what appeared to be the most accurate
available value for each line. These wavelengths are listed
under “Observed” in Table 1. The reference for each line
is indicated in the last column by symbols, the corre-
sponding full references being given in Sec. 8. In a few
cases we have given averages of suitably weighted wave-
length values from different observers. The references in
the table are only to the source(s) of the observed wave-
lengths, and may not be the appropriate citations for the
original classifications of the lines.

Edlén’s [1934] observations in the region below 520 A
have not been superseded, and his wavelengths for the
three 2s2p* ‘P—252p%3s *S° lines near 740 A are also
quoted [Edlén, 1935]. Edlén used a vacuum-spark source
with a 1-m grazing-incidence spectrograph. The wave-
lengths for two unresolved multiplets in the 400 A region,
and also for another at 910 A , are taken from beam-foil
observations by Sobatka et al. [1987]. The instrumental
linewidth was about 1.5 A, and the experimental uncer-
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tainties for these lines are between about 0.3 and 0.8 A.
These authors also suggested classifications of weak fea-
tures near 822 and 955 A in their spectra as transitions
from the O 11 2p° ?P° levels to the 2s2p* %S and P levels,
respectively. We have omitted these features here, pend-
ing higher-resolution experiments and possible observa-
tion of the 252p* D —2p® P” lines.

All of the Lund observations for the region below
2140 A were made with a 3-m normal-incidence vacuum
spectrograph. Pettersson and Wendker uscd a theta-
pinch discharge source with a filling pressure of 5 Pa.
They estimated a wavelength error of about 0.01 A and
state that “the accuracy is limited mainly by the Doppler
widths of the lines.” Eriksson used a pulsed electrodeless
discharge and derived most of his vacuum-ultraviolet
wavelengths from observations in the second and third
diffraction orders. He estimated a standard error of 0.001
or 0.002 A for his measurements, depending on whether
the values are given to four or three decimal places.

Eriksson gives these same wavelength error estimates
for his observations in the 39454676 A range, which
were made with a similar pulsed source (total pressure of
26 Pa) and a 5.5-m Czerny-Turner spectrograph.
Eriksson and Wendker [1984] and Wendker [1990] used
a spark-generated electrodeless discharge (pressures of
1-3 Pa) and a 3-m Czerny-Turner spectrograph. They
give estimated errors of about 0.01A, except that
Wendker estimated errors of 002A for the
5700—8500 A range and 0.03 A for wavelengths longer
than 8500°A.

Reader {1992] and Yoshino [1992] have made unpub-
lished measurements of the three 2s?2p® “S°—252p* P
resonance lines near 833 A. Reader measured the two
stronger lines on each of two plates obtained with a cop-
per hollow-cathode discharge in flowing helium and the
NIST 10.7-m normal-incidence vacuum spectrograph.
The Cu 11 wavelengths used for calibration are accurate
to 0.0001 A. Yoshino measured all three O 11 lines on
each of three plates obtained with a condensed discharge
in hclium (-5 kPPa) and a 6.65-m normal-incidence vac-
vum spectrograph used in the second order. Wavelength
calibration was provided by lines of the CO spectrum that
had been measured against accurate atomic wavelengths
in this region. Reader’s values for the two stronger O 11
lines are 834.4657(10) and 833.3311(10) A, in good agree-
ment with Yoshino’s values of 834.4653(15) and
833.3313(15) A. Eriksson’s value of 834.4655(10) A also
agrees very well with these measurements, and his value
of 833.3294(10) A is within the combined estimated er-
rors. Reader mcasured the weaker *S5,—“Pip line on a
single plate and obtained a wavelength of
832.7608(20) A, in agreement with Yoshino’s value
832.7600(15) A Friksson’s value for this line was
832.7572(10) A. We have adopted observed values of
834.4655(8), 833.3302(10), and 832.7587(15) A for this
compilation.

Bowen [1955] estimated the errors of his wavelength
determinations for the 2522p3 *S°~2D° and 2D° - ?P° for-
bidden nebular lines as 0.02 and 0.10 A, respectively, and
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De Robertis ef al. [1985] measured separations between
lines of the D°—?P° multiplet with estimated errors of
0.015 to 0.035 A.

3. Optimization of the Level Values

We dcrived the level valucs in Table 2 by using a level-
optimization computer code [Radziemski et al., 1970]
and the obsérved wavelengths and energy-level classifica-
tions for all wavelength regions in a single calculation.
The calculation also included the 25?2p° ?D° and *P° fine-
structure determinations by De Robertis et al ., appropri-
ately weighted. We first examined the results of ‘a
calculation made with relative weights appropriate for
the wavelength errors estimated by the various observers.

Comparisons of the Ritz-principle predicted wavelengths

with observed wavelengths in the different wavelength
regions revealed no systematic differences such as might
result from shifts in the different sources, etc. Although
the statistical behavior of the differences hetween the
observed and Ritz-principle calculated wavelengths sup-
ported fairly well our assumption of a constant confi-
dence level for the assigned errors in the different
regions, we did in the final calculation make some adjust-
ments in the relative weights to improve this constancy.
Most of these adjustments involved smoothly varying in-
creases in the estimated errors in parts of the
1000-2133 A range.

Seven of the vacuum-ultraviolet lines measured by
Eriksson are classified as possible blends of the two
transitions from an upper level to the unresolved 25s2p®
2P3p,, 12 doublet. We assigned uncertainties of 0.002 A to
the three such lines given to four decimals to take into
account the unknown effects of the possible blending. We
also either doubled the nominal errors for, or omitted en-
tirely, a number of other blended lines in Table 1. Other
adjustments included our following Eriksson and
Wenaker in assigning greater relative weights to the ob-
served wavelengths for the strongest lines of the
2s22p24f — 2s72p?5g, 6g arrays, as compared to the weaker
lines of these arrays. We entirely omitted from the calcu-
lation some, though not all, of the observed wavelengths
in Table 1 having Ritz-principle wavelength discrepan-
cies larger than the estimated experimental uncertainties
by factors greater than about three. As expected, the final
level values were not much affected by this procedure.

The 2s%2p° *D” levels in Table 2 are probably accurate
to about =0.10 cm™!. The 2s2p> *P$, P, interval is
determined to about +0.03 cm™! by the nebular observa-
tions of De Robertis ¢f al., but we estimate the uncer-
tainty of the 2P° term position relative to the 25s72p® *S°
and *D* levels to be about 0.25 cm ™. The wavelengths of
important allowed (vacuum-ultraviolet) and forbidden
(7320, 7330 A) transitions involving these close P° levels
are subject to uncertainties arising from definite or possi-
ble blending. A more accurate wavelength for the 2s?2p>
“P$n— 252p° “Dsp, line at 796.68 A would have been useful,
since a transition from the upper ?Ds; level to the P,
level is forbidden; this line was, however, blended with
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S 11 in Eriksson’s spectra. De Robertis et al. evaluated
the 2s?2p? levels using only the nebular data [De Robertis
et al., 1985; Bowen, 1955] and obtained values of 40 468.1
and 40 470.1 cm™! for the *P$, and 2P, levels, respec-
tively. Eriksson apparently omitted Bowen’s measure-
ments of the 25?2p® *D°—2P° lines in his evaluations and
derived values of 40 467.69(13) and 10 169.69(13) cm ™!
for the ?P° levels. Our values for the P° levels lie between
those of De Robertis et al. and Eriksson, because we have
used all the available measurements with appropriate
weighting. Our calculated wavelengths for the most im-
portant allowed and forbidden transitions involving the
2522p® ?P° levels are generally in acceptable agreement
with the observed values.

Our uncertainty estimates of 0.0008 to 0.0015 A for the
2s%2p* *S°—252p* ‘P wavelengths correspond to
wavenumber uncertainties of 0.12 to 0.22 cm™! for the ‘P
levels. We estimate uncertainties of 0.25 to 0.35 cm™! for
the other best-determined levels of the 2s2p* and

2522p%3s, 3p, 3d, 4s, 4p, 4d, 4f, 55, 5¢, and g configura-

tions relative to the ground level. The separations within
the group of excited-configuration levels given to two
decimals have uncertainties mainly in the range 0.025 to
0.15 cm ™', Most of the level separations within the group
of levels given to three decimals should be accurate
within errors from less than 0.010 cm™! to about 0.025
o,

The odd-parity levels given to one decimal place, and
also the one-place levels belonging to the (°P)4d, (°P)6s
and (D)fs even configurations, have estimated uncer-
tainties from about 0.4 to 1.0 cm™'. The (°P)5d and
('D)4d levels are from Edlén’s measurements of transi-
tions to 2522p* ground-configuration levels in the region
below 520 A. Based on comparisons of his measurements
with more accurate calculated values available for some
other lines in this region, we assigned an uncertainty of
0.005 A v Edlén’s determinations. A more precise esti-
mate is not important for the levels optimization, since
Edlén’s wavelengths have almost negligible weights ex-
cept for the (°P)5d and (!D)4d levels. Most of these latter
levels are probably accurate within errors of 2 to 5 cm™;
we have given them to the nearest decimal to obtain cal-
culated wavelengths agreeing with the observed values to
three places.

A few high even-parity doublet levels given as tentative
in Table 2 were so designated by Edlén, each being based
on a single, not very strong line. We give several other
high levels as tentative, mostly assigned to the ('D)5f or
(!S)4p odd-parity configurations. The term designations
of the 25%2p2nf and ng levels arc discussed in Scc. 6.

No intercombination lines connecting the sextet lev-
els with the other O 11 levels have been classified.
Edlén estimated the position of the sextet system by
making the difference between the quantum defects of
the 252p>(°S°)3s %S° and (°S°)4s °S° terms equal to the
corresponding difference for the 2s?22p2(°P)3s P and
(°P)4s *P terms. The change in this estimate obtained
by adjustment to the more accurate ionization limits
now available is small compared to the uncertainty of

J. Phys. Chem. Ref. Data, Vol. 22, No. 5, 1993
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the method. We have retained Edlén’s estimated con-
nection, to the nearest few cm™!, by fixing the (°S°)3s
§° position at 245 400.00+x cm™’. The quantity “x”
represents the unknown error of this connection.

The values for 125 odd-parity and 133 even-parity lev-
els are listed in Table 2. The levels belonging to the dou-
blet and quartet systems of the excited configurations
have values systematically higher than those of Wendker
and of Eriksson by about 0.05 and 0.08 cm ™!, respectively.
The value for the principal ionization energy that
Wendker derived by fitting the 2522p24f, 5f, 5¢ and 6g lev-
els to core-polarization theory, 283 270.9x0.5 cm™l, is
not affected significantly by this difference.

4. Further Explanation of the Data in Table 1

The values of the two levels for each transition in
Table 1 are given under “Levels.” A question mark fol-
lowing the upper level indicates a tentative classification.
The configurations, terms, and J values given for the two
levels in successive columns of Table 1 are taken from
Table 2 (see next section). A blank J value indicates that
the level value represents two unresolved levels
(Table 2).

The sources of the observed wavelengths were de-
scribed in Sec. 2 above. The multiplet numbers in the first
column are in accordance with the scheme adopted by
Moore [1945, 1950, 1993].

The relative intensities in the second column are based
on visual estimates related to plate blackening and are
useful for comparisons within small wavelength ranges.
Both Eriksson and Wendker gave estimated relative in-
tensities on a logarithmic scale to the base /2, and
Pettersson and Wendker used such a scale to the base 2.
Edlén also adopted a rather compressed intensity scale.
The relative intensities in Table 1 for wavelengths longer
than 2140 A are on the same relative scale as Wenéker’s,
except that we increased his values by unity to avoid zero
intensities. For the 10742133 A region, we expanded
the intensity scale of Pettersson and Wenaker somewhat
to avoid non-integral values, and our intensities for the
376-835 A region are increased values based on those of
Eriksson and/or of Edlén. We have used the following
symbols to characterize the lines:

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

w wide, diffuse, hazy, etc.

m masked by another line

M1  magnetic-dipole transition

E2  electric-quadrupole transition

In addition to the observed wavelength values for
about 1000 lines, Table 1 includes wavelengths calculated
from the differences of the energy levels in Table 2 for all
lines. The calculated wavelength is given for each transi-
tion contributing to a multiply classitied line, multiple
classifications being indicated by braces. Almost 1100
transitions are involved in the classifications of the ob-
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served lines. We also give calculated wavelengths for
more than 200 selected transitions that have not been ob-
served. These include a number of predicted multiplets in
the extreme ultraviolet as well as many weaker transitions
in multiplets for which stronger lines have been observed.
Calculated wavelengths are also listed for all ten forbid-
den transitions between levels of the 2522p* ground con-
figuration, the dominant radiation type (M1 or E2) being
indicated for each transition.

Observed and calculated wavelengths in air, and also
wavelengths in vacuum, are tabulated for the region
above 2000 A. The vacuum wavelengths in this region are
calculated from the levels, with a few exceptions: if the
vacuum wavelength for a tentatively classified line is not
followed by a question mark, the value was calculated
from the observed wavelength. All conversions between
vacuum wavelengths or wavenumbers and wavelengths in
air were made with the five-parameter formula of Peck
and Reeder [1972].

5. Accuracy of the Calculated Wavelengths

The calculated wavelengths should in general be more
accurate than the observed values. Eriksson’s list of cal-
culated O 11 wavelengths suitable for use as standards in
the region below 835 A is extended to values below 500 A
in Table 1. The calculated wavelengths shorter than
500 A that are given to four decimal places are probably
accurate to about 0.0005 A, and the four-place calculated
wavelengths in the 500 — 835 A region are probably accu-
rate to about 0.0010 A. In practice, of course, any lines
observed as probable blends should to the extent possible
be omitted in the selection of standards.

The four-place calculated wavelengths in the
1275-1565 A range have estimated uncertainties mainly
between 0.0010 and 0.0020 A, and thus are more accurate
than the observed wavelengths by up to an order of mag-
nitude. We also give some four-place calculated wave-
lengthe in the 1632—2M08 A range, with estimated
uncertainties mostly between 0.0015 and 0.0025 A. The
more accurate of the three-place calculated wavelengths
in the region above 1080 A have uncertainties of 0.005 A
or less. The observed wavelengths below 1320 A agree
rather well with the calculated values, but the differences
between the calculated and observed wavelengths for
some of the lines above 1320 A are several times the esti-
mated experimental error of 0.01 A. The calculated
wavelengths correspond more accurately to the true en-
ergy separations of the levels in such cases, but it is pos-
sible (or, in some cases, known) that some of the
observed lines are blends.

The most accurate calculated wavelengths in the region
above 2000 A are based on Eriksson’s measurements in
the 3945—4676 A range, which had standard errors
smaller than 0.0010 A (observed value given to four
places) or 0.002 A (observed value given to three places).
We have given four-place values for all calculated wave-
lengths having accuracies based on combinations of
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Eriksson’s measurements. This yields about eighty addi-
tional four-place wavelengths for lines observed in the
3833-4322 A region, with most estimated errors in the
range smaller than 0.003 A _
In principle the least accurate of the calculated wave-
lengths should have uncertainties corresponding to
Wenéker’s estimated experimental uncertainties of 0.010,
0.02, and 0.03 A for the ranges 2148 - 5700, 5700 — 8500,
and 8500 ~11663A, respectively. It should be noted that
the differences between Wenéker’s observed wavelengths
for the stronger lines and more accurate calculated values
available for many of them are usually well within these
uncertainties. Thus, for example, Wendker's mea-
surements for the three lines of Multiplet3
(2s2p%3s ‘P —25%2p33p *S°, 3712 —3749 A) agree with the

calculated values within =0.003 A, which happens to be

the estimated error of the calculated values.

6. Coupling Schemes and Term Designations;
Theoretical Calculations for O i

The level designations in the tables are in accordance
with one of three different coupling schemes: LS, J; [, or
LS, coupling, the configuration and term notations being
standard for NIST compilations [Martin etal., 1978].
Eriksson [1961] calculated the 2s*2p*4f and 5f levels and
showed that these configurations are close to LS, pair
coupling. Eriksson and Wendker [1984] calculated the
levels of the 2s?2p?4f, 5g, and 6g configurations. The
2522p’ng levels have high J, I-coupling purities, the lowest
purity of any 5g level being 97.4% in this scheme.

Most of the published calculations for O 11 have been
carried out to obtain oscillator strengths. Considering two
of the more recent papers only, we note that Bell er al.
[1991] give calculated strengths for the most important al-
lowed multiplets involving the 2s22p> *S°, D°, and ’P°
ground-configuration terms and compare their results
with other theoretical values and with experimental val-
ues. Zeippen [1987] has refined earlier calculations of the
magnetic-dipole and electric-quadrupole radiative proba-
bilities for the transitions between levels of the ground
configuration.

7. Acknowledgments

We are grateful to Dr. 1. Wenéker for generously send-
ing us computer-readable data files from his large exten

1183

sion of the O 11 analysis before publication. We also thank
Drs. J. Reader and K. Yoshino, each of whom furnished
unpublished O 11 wavelength determinations. The help of
Ms. Geraldine Dalton with computer manipulation and
typesetting of the data and of Ms. Bonnie DeBord with
word-processing of the text is much appreciated.

8. References

B1  Beals, C. S. [1931], Mon. Not. R. Astron. Soc. 91, 531-537.
Bell, K. L., Hibbert, A., McLaughlin, B. M., and Higgins, K.
[1991}, J. Phys. B 24, 2665-2673.
B2  Bowen, I. S. [1955], Astrophys. J. 121, 306-311.
Croze, F., and Mihul, C. [1927], C. R. Acad. Sci. 185, 702~704.
De Robertis, M. M., Osterbrock, D. E., and McKee, C. F. [1985],
Astrophys. J. 293,459-462.
E1  Edlén, B. [1934], Nova Acta Reg. Soc. Sci. Upsaliensis [IV] 9,
No. 6.
E2  Edién, B. [1935], Zeit. Phys. 93, 726-730.
Eriksson, K. B. S. [1961], Ark. Fys. 19, 229-233.
E3  Eriksson, K. B. S. [1987], J. Opt. Soc. Am. B 4, 1369-1371.
EW  Eriksson, K. B. S., and Wendker, 1. [1984], Phys. Scr. 30, 321
325.
Martin, W. C., Zalubas, R., and Hagan, L. [1978], Atomic Energy
Levels—The Rare Earth Elements, Natl. Stand. Ref. Data Ser.,
Natl. Bur. Stand. (U.S.) 60, 422 pp.
Moore, C. E. [1945), A Multiplet Table of Astrophysical Interest,
Contrib. Princeton Univ. Obs. No. 20; reprinted 1972, Natl.
Stand. Ref. Data Ser., Natl. Bur. Stand. (U.S.) 40.
Moore, C. E. [1949], Atomic Energy Levels, Natl. Bur. Stand.
(U.S.), Circ. 467, Vol. I;reprinted 1971, Natl. Stand. Ref.
Data Ser., Natl. Bur. Stand. (U.S.) 35.
Moore, C. E. [1950], An Ultraviolet Muitiplet Table, Natl. Bur.
Stand. (U.S.), Circ. 488, Sec. 1; reprinted 1968.
Moore, C. E. [1993], Tables of Spectra of Atomic Hydrogen, Car-
bon, Nitrogen, and Oxygen Atoms and lons, J. W. Gallagher, Ed.,
CRC Press, Boca Raton, FL (a reprinting of Natl. Stand. Ref.
Data Ser., Natl. Bur. Stand. (U.S.) 3, Secs. 3 through 11, origi-
nally issued 1970-1985, with the addition of tables for O 11).
Peck, E. R., and Reeder, K. [1972], J. Opt. Soc. Am. 62, 958-962.
PW  Pettersson, S.-G., and Weniker, 1. {1990], Phys. Scr. 42, 187-191.
R Reader, J. [1992], private communication.
Russell, H. N. [1928], Phys. Rev. 31, 27-33.
S Sobatka, B., Bukow, H. H., and V. Buttlar, H. [1987], Zeit. Phys.
D 6, 319-325.
W Wenéker, 1. [1990], Phys. Scr. 42, 667-684.
Y Yoshino, K. [1992], private communication.
Zeippen, C. J. [1987], Astron. Astrophys. 173, 410-414.

J. Phys. Chem. Ref. Data, Vol. 22, No. 5, 1993



1184 MARTIN, KAUFMAN, AND MUSGROVE
Table 1. Wavelengths and Energy-Level Classifications for O 1

Mult. Rel. Vac. Wavelength (&) Levels (cm™ ) Configurations Terms J Ref.

No. Int. Observed Calculated Lower Upper Values
Uv3.08 3745722 0.00 ~ 266971.23 2520p 25 22p 2(3P)Bs 4g0.4p 3=,
Uv3.08 374.8008 0.00 — 266 802.0 2520p5-2522p%(3P)Bs igotp 35~y
Uv3.08 374.9559 0.00 — 266 698.0 2522p°-25 20p 2(°P)6s ige_4p 3yl
uv3.07 1 376.693 376.693 0.00 — 2654682 2522p3.2522p2(*P)6d 4go.4p Yo, | El
uv3.07 1 376.745 376.745 0.00 265 431.5 2522p%-2522p2(*P)5d ge.Ap 3%, | El
UV3.06 1 377.045 377.045 0.00 ~ 265 220.3 2522p°-2s22p2(3P)5d 1504 3 Bl
Uv10.18 384.2658% 26 810.55 - 287 047.1 25%2p *-2522p (! D)6s 2py.2p 85y
Uv10.18 384.2680 26 810.55 287 045.6 25%2p3-25%2p%('DY6s 2pe?D 8oy
UV10.18 384.2953 26 83057 - 287 047.1 2520325 %220 D)bs 2.2 35y
UV10.18 384.2976 | 26 83057 - 287 045.6 2522p3-2522p2('D)s pe_2p Yoy
Uv3.05 5 391.912 391.9062 0.00 - 255 163.08 2522p°-2522p2(*P)4d g°_4p Y, dfy | El
Uv3.05 10 391.543 391.9380 0.00 255 142.41 25%2p-2522p%(°PY4d 4g°4p 3,3, 1 El
UV3.05 15 392.002 391.9954 0.00 - 255 105.01 25292 -25%2p3("P)4d S Y5y | E1
Uv3.04 15 392.322 392.3162 0.00 ~ 254 896.42 2522p %2520 2(%PY4d 15°4p 3By | Bl
Uv3.04 { 392.3394 0.00 — 254 881.37 2520p7-2522p*(*P)4d 48°-4D gy
Uv10.17 397.8768 26 810.55 — 278 144.62 2522p3-2522p (' D)bs 2pe.2p A
Uv10.17 397.8773? 26 810.55 ~ 278 144.33? 25%2p*.-2522p (' D)Bs 2pe.tp Yy
Uv10.17 397.9085 26 830.57 — 278 144.62 9522p3-2522p2('D)bs 2pe_Ep Yp5/,
Uv10.17 397.9090? 26 83057 ~ 278 144.33? 2522p7-2520p2('D)Bs 2pe.2p 3o
Uv10.16 401.0 401.1798 26 81055 ~ 276 075.32 2520p 2522 2(1$)3d e 2p b |8
Uv10.16 401.2121 26 830,57 276 075.32 2522p°-2522p*(18)3d 2pe-2p 3yify
UvV10.18 401.3269 26 81055 275 983.95 2522p-25%2p%('8)3d 2pe-2p Blp=y
UV10.16 401.3592 26 830.57 ~ 275 983.95 2529p3.-2622p2('8)3d 2pe.2p Y3y
Uvio.15 401.9287 26 810.55 275 611.1? 2522p°-2522p2(*D)4d 2P | Sy
Uv10.15 401.9617 26 830.57 — 275 611.17 25223 -2522p*(* D)4d pe2p 3fpy
UV10.14 1 403.035 403.035 26 B10.55 — 274 928.0 2522p7-2522p?('DY4d 2pe_tp 5,~%, | El
Uv10.14 403.054 26 810.56 — 274 916.0 2522p .25 22p 2 D)4d 2p°.2) Sfa=3s
Uvi0.14 403.067 26 830.57 274 928.0 2522p2-2522p%('D)4d 2pe.2p) a5ty
Uv10.14 1 403.087 403.087 26 830.57 — 274 916.0 2522p3-2522p2(*D)dd 2pe_2p Y-y | Bl
Uv10.13 1 403.273 403.273 26 810.55 — 274 7815 252297 -2522p%('DY4d | 2D°-2F Sy="fe | Bl
UV10.13 403.339 26 810.55 ~ 274 740.7 2520p%-25%2p2(*DYdd | ZD°-PF AT
Uv10.13 1 403.372 408.372 96 830.57 — 274 740.7 2522p 325 22p 2(*D)4d 2pe. 2 Y5, | El
uv17.17 4055404 40 468.01 - 287 047.1 2522p3-2522p 2(1D)Bs 2pe.2p 3B,
Uv17.17 405.5519 40 468.01 - 287 045.6 2522p3-2522p %('D)Bs 2pe.2p Y=,
UV1T.17 405.5551 40 470.00 - 287 045.6 2529p* 2522 2(' DY6s 2pe.2)y Yoy
UV17.16 413.6472 40 468.01 — 282 219.90 2529725 22p2(15)4s 2pe_2g Yo"z
Uv17.16 413.6506 40 470.00 - 282 219.90 2522p3.-2522p2(1S)ds 2pe.2g Ya=ta
Uv10.12 415.8217 26 810.55 — 267 298.23 2522p%-2522p2(°P)Bs 2pe2p A
Uv10.12 415.8563 26 830.57 — 267 298.23 2628 .25 22p 2(*P)6s 2pe.2p gty
Uv10.12 416.1975? 26 830.57 - 267 101.12 2522p 325 22p %(3P)bs 2. 2p Yatfy
UV10.11 418.332 26 810.55 — 265 855.2 2s22p3-2s22p2C°P)5d | 2D°-*D Bla=5ly
UV10.11 418.367 26 830.57 — 265 855.2 2522p 325 22p2(*PY5d 2pe_? YyShy
Uv3.03 5 418.598 418.5958 0.00 - 238 893.96 25%9p3-2520p (°P)4s ig°.4p -5y | E1
Uv10.10 1 418.812 418.8127 26 810556 ~ 265 581.27 2529p 32522 2(°P)5d Bpe_tp S=T | El
Uv3.03 418.8786 0.00 — 238 732.65 25 20p 325 22p (*PYds ‘g-ip Y3y
Uv3.03 419.0633 0.00 ~ 238 627.46 925%2p3-2522p 2(°P)4s “8°-p LA
UViT.15 4202 420.7398 40 468.01 ~ 278 144.62 2522p-25%22p*('D)Bs 22D Y By | S
UV1IT.16 {420.74()3? 40 468.01 278 144.337 252253.2522p2(*D)5s p°-*D 3y
UV17.15 420.7438? 40 470.00 ~ 278 144.33? 25%2p°-2522p*(*D)bs pe-tp AL
Uv17.13 424.4350 40 468.01 — 276 075.32 25%2p*-25*2p*('8)3d po.2p L
Uvi7.14 1 424577 424577 40 468.01 - 275 996.57 25%0p°-2s22p%('DYd | *pog Y-y | BL
UV17.14 { 424.581 40 470.00 ~ 275 996.57 2s%2p°-2522p%(*Dyad | 2pe-2g Yomlf
Uvi7.13 424.5997 40 468.01 -~ 275 983.95 2s%2p°-252p°('8)3d | *p°-*p A
UV17.13 424.6033 40 470.00 - 275 983.95 2s%2p*-2s*2p*('8)3d | Zpe-tp Yy
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ENERGY LEVELS AND WAVELENGTHS FOR SINGLY-IONIZED OXYGEN (O n) 1185
Table 1. Wavelengths and Energy-Level Classifications for O 1 — Continued

Mult, Rel. Vac. Wavelength (.&) Levels (cm™ 1) Configurations Terms J Ref.
No. Int. Observed Calculated Lower Upper Values
UvVi7.12 1 435.273 4252737 40 468.01 ~ 275611.1? 2522p%-2522p2(* DY4d 2pe_2p YouBfy | EL
UV17.12 {425.277? 40 470.00 — 275 611.17 25%2p°-2522p2(*D)4d 2pe.2p Yoo
UviT.11 5w 426.526 426512 40 468.01 — 274 928.0 2522p3-25%2p2("D)4d Zpo.2p Ypubfy | El
uv1i7.11 {426.534 40 46801 - 274 916.0 2522p3-2522p%('D)dd 2pe_2p 3oy
UVIT.11 426.537 40 470.00 — 274 516.0 3522p°3-2522p%('D)4d s I I
Uva.02 10 429.557 429.5601 0.00 - 232 796.208 2522p3-2522p2(*P)3d 152 Y-S, | El
Uv3.01 30 429.647 429.8500 0.00 — 232 747.562 2522p3-2522p%(°P)3d ige-4p 3,5, | E1
Uva.0l {429.6530 0.00 ~ 232 745.981 2529p%-2529p2(*P)3d 524D 3o=3s
uva.or | 20 429.716 429.7164 0.00 ~ 232711.642 2522p3-2522p2(°P)3d 4§°-4D Yoty | EL
uv3 30 429.018 429.9180 0.00 - 232 602.492 2522p3-25%2p%(*P)3d 4g°_4p Yoty | Bl
Uvs 40 430.041 430.0410 0.00 ~ 232 535.949 2522p3-2522p2("P)3d 1gedp =% | Bl
UvV10.09 430.1491 26 810.55 — 250 288.07 2522p°-2522p2(*D)4s 2pe-2p Bla~"s
UV10.08 430.1500 26 810.55 — 259 287.61 2s22p°-25%2p%('D)ds pentp 5u5/y
uv3 50 430.177 430.1765 0.00 — 232 462.724 2522p3-2522p(*P)3d g 3p %,-%, | El
UV10.08 430.1862 26 830.57 ~ 259 288.07 2522p"-2522p%(' D)4s 2pe.2p 3y
Uv10.09 430.1870 26 83057 — 250 287.61 2522p°-2522p2(* D)4s Zpe-2p Y5y
UvV10.08 431.4142 26 810.55 — 258 608.35 2522p3-2520p2(*P)5s 2pe.2p o=,
UV10.08 431.4515 26 830.57 ~ 258 606.35 2522p3-2522p%(3P)bs petp 3=y
UV10.08 431.8149 26 830.57 — 258 411.26 2529p3-2529p 2(°P)5s ipe-2p Yoy
Uv10.07 5 436.510 436.5153 26 810.55 ~ 255 897.59 2520p3-2522p % (°P)dd 2pe.2p -5, | Bl
Uv10.07 436.5535 26 830.57 ~ 255 897.59 2522p3-2522p2(*P)4d pe.2p 345/,
Uv10.07 436.6195 26 81055 ~ 255 842.91 2522p% 2520 %(*P)4d 2pe.ip BB,
UV10.07 1 436.649 436.65717 26 830.57 ~ 255 §42.91 252253 -2522p%(°PY4d 2pe-2p Y-, | E1
UV10.06 20 437.332 437.3390 26 810.55 ~ 255 466.10 2529p3-25%2p2(*P)dd iR ="/, | El
UV10.06 437.6529 26 810.55 — 255 302.11 2522p%-2522p%(°P)ad pe-2p a~5/2
UvV10.06 15 437.683 437.6913 26 83057 — 255 302.11 2529p?-2520p%(*P)4d 2petF Y5, | Bl
UV10.05 437.7299 26 830.57 -~ 255 281.93 2529p7-2520p % (°PYad epe-tp Y=t
UV10.05 437.8993 26 810.55 —~ 255 173.58 2522p3-2522p%(*P)dd 2pe.2p 5o~y
UV10.05 437.9378 26 83057 — 255 173.58 2522p3-2522p2(3P)ad Zpetp o=y
UV10.04 15 440.552 440.5639 26 81055 — 253 792.40 2529p-2522p2(*D)3d pye.tp .~ | El
UV10.04 10 440.598 440.6027 26 830.57 —~ 253 792.40 2520p3-2520p2('D)3d 2pp_2p Y-, | E1
UV10.04 {440.6074 26 83057 — 253 789.99 2522p3-2522p2(*D)3d pe.2p gty
UVIT.10 440.8584 40 468.01 — 267 298.23 2522p3~2522p(3P)6s 2pe_2p Yoy
UVIT.10 440.8622 40 470.00 ~ 267 298.23 2522p3-2522p 2 (°P)6s 2pe.2p A
Uv1i7.10 441.2418? 40 468.01 — 267 101.1? 25%2p3-25%2p*(°P)6s Zpetp Yot
UVIT.10 441.24577 40 470.00 - 267 101.17 25200725 %0p2(*P)6s 2pe_tp Yol
Uv10.03 25 442.001 442.0119 26 81055 — 253 048.82 2522p3-25%2p%('D)3d tpe-2p Sfy-*ly | El
UV10.03 {442.0159 26 810.55 — 253 046.74 2522p3-2522p2('D)3d -2 gy
Uv10.03 20 442.048 442.0510 26 830.57 — 253 048.82 2522p3-2522p (' D)3d tpe-2p Yoy | E1
UV10.03 {442.0550 26 830.57 —~ 253 046.74 2529p3-2529p2('DY3d 2pe-2p ="t
UV1i7.08 1 443.681 443.681 40 468.01 — 265 855.2 2822p3-2529p2(*P)bd 2pe_2p 3,5y | El
UvV10.02 25 445.601 445.6045 26 810.55 — 251 224.79 2529p°-25%2p%('D)3d PR 3y | E1
Uv10.02 {445.6097 26 810.55 -~ 251 222.19 2522p°-2522p%(* D)3d 2petp A
Uvi0.02 20 445.638 445.6443 26 830.57 ~ 251 224.79 2522p*-2522p2('DY3d 2P 2p Yy, | El
UV1T.08 5 456.997 456.9965 40 468.01 ~ 259 288.07 2522p3-2520p2('D)4s 2pe.2p 3,3, | E1
UV17.08 {456.9975 40 468.01 — 259 287.61 2529p3-2522p%(*D)4s 2pe_2p YoPty
UV17.08 457.0006 40 470.00 - 259 288.07 2522p*-2522p2('D)4s 2pe_2p Yoy
Uv17.07 1 458.422 458.4247 40 468.01 ~ 258 606.35 2522p"-25%2p2(°P)5s 2pe.2p 3%, | El
Uv17.07 {458.4289 40 470.00 ~ 258 606.35 2522p%-2522p2(°P)5s 2pe_2p A
Uv17.07 458.8350 40 468.01 — 258 411.26 2522p3-2522p?(°P)5s 2pe.2p 3u=tty
UvV17.07 458.8392 40 470.00 — 258 411.26 2529p3-2522p2(P)Bs 2pe_2p =11y
UV17.06 10 464.194 464.1888 40 468.01 ~ 255 897.59 2529p3-2522p%(3PYad 2pe2py 3,5, | El
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1186 MARTIN, KAUFMAN, AND MUSGROVE
Table 1. Wavelengths and Energy-Level Classifications for O 1 — Continued
Mult. Rel. Vac. Wavelength (&) Levels (cm™1) Configurations Terms J Ref.
No. Int. Observed Calculated Lower Upper Values
Uv17.06 5 464.310 464.3067 40 468.01 — 255 842.91 2522p3-2522p%(3P)4d 2pe_2p 3% | E1
UV17.06 {464.3109 40 470.00 — 255 842.91 2522p3-2522p2(°P)4d 2pe_2p Yp=34p
UVI17.05 15 464.785 464.7817 40 468.01 — 255 622.80 2522p°-2522p%('D)3d p°-25 3%=Y2 | E1
UV17.05 {464.7860 40 470.00 — 255 622.80 2522p3-2522p2('D)3d 2pe_2g Yo=/a
UV17.04 5 465.529 465.5192 40 468.01 — 255 281.93 2522p3—2522p2(°P)4d 2pe_2p 3,-1s | El
UV17.04 {465.5235 40 470.00 - 255 281.93 2522p3-2522p2(°P)4d 2pe_2p Yp'to
UV17.04 10 465.760 465.7541 40 468.01 - 255 173.58 2522p3-2522p2(°P)4d 2pe_2p %% | El
UV17.04 {465.7584 40 470.00 - 255 173.58 2522p3-2522p2(°P)4d 2pe_2p Yoty
Uv10.01 1 467.926 467.9308 26 810.55 — 240 517.35 2522p?-2522p2(3P)4s 2pe_2p 5,3, | El
Uv10.01 467.9747 26 830.57 — 240517.35 2522p3-2522p2(°P)ds 2pe-tp 3=
Uv10.01 468.3853 26 830.57 — 240 330.01 2522p3-2522p%(°P)4s 2pe-2p 3y=y
UV17.03 10 468.766 468.7697 40 468.01 — 253 792.40 2522p°-2522p%('D)3d 2pe_2p 3% | E1
UV17.03 468.7740 40 470.00 — 253 792.40 2522p°-2522p%('D)3d 2pe_2p Y=,
UV17.03 468.7749 40 468.01 — 253 789.99 2522p3—2522p%('D)3d 2pe_2p L
UV17.03 468.7793 40 470.00 — 253 789.99 2522p3-2522p?%(‘D)3d 2pe_p Yo=lto
UV17.02 20 470.408 470.4094 40 468.01 — 253 048.82 2529p3-2522p2(1D)3d Zpe_2p 3,-5, | El
Uv17.02 { 470.4139 40 468.01 — 253 046.74 2522p3-2522p2%('D)3d 2pe-2p o3y
UV17.02 470.4183 40 470.00 — 253 046.74 2522p3-2522p2('D)3d 2pe2]) o34y
Uvio 20 481.587 481.5933 26 810.55 — 234 454.634 2529p3-2522p2%(°P)3d 2p°e-2p 5,~%, | El
uvio 1 481.635 481.6397 26 830.57 — 234 454.634 2522p3-2522p2(°P)3d 2pe-2p 3,5, | El
Uv1o 5 481.704 481.7136 26 810.55 — 234 402.797 2522p3-2s22p%(°P)3d 2pe-2p 5,-%, | El
uv10 15 481.755 481.7600 26 830.57 — 234 402.797 2522p3-2522p2(3P)3d 2pe_2p 3934y | El
uv9 20 483.752 483.7601 26 830.57 — 233 544.59 2522p3—2522p2(°P)3d 2pe_2p Y=Y, | El
uv9 25 483.976 483.9803 26 810.55 — 233 430.53 2522p3-2522p2(3P)3d 2pe-2p 5%, | El
Uve 10 484.025 484.0272 26 830.57 — 233 430.53 2522p°—2522p%(°P)3d 2pe-2p %% | El
Uuvs 30 485.086 485.0868 26 810.55 — 232 959.210 2522p3-2522p2(°P)3d 2petF - | El
Uvs 1 485.465 485.4705 26 810.55 — 232 796.298 2522p3-2522p2(3P)3d 2pe2F 5,-%/, | EL
Uvs 25 485,515 485.5177 26 830.57 — 232 796.298 2522p3-2522p2(°P)3d 2p°_2p 3,5, | El
Uv7.01 5 485.572 485.5706 26 810.55 — 232 753.816 2522p°-2522p%(°P)3d 2pe-ip ="y | El
UV7.01 {485.5854 26 810.55 — 232 747.562 2522p3-2522p%(°P)3d 2peip 5/y—5fy
Uv7.01 485.5891 26 810.55 — 232 745.981 2522p°-2522p%(°P)3d 2pe4p 51y
UV7.01 20 485.631 485.6326 26 830.57 — 232 747.562 2522p3-2522p2(°P)3d 2peip 3,-5, | El
Uv7.01 {485.6363 26 830.57 — 232 745.981 2522p3-2522p%(3P)3d 2pe-4p 3/y—3y
UV17.01 10 499.871 499.8767 40 468.01 — 240517.35 2522p3-2522p%(3P)4s 2pe_2p 3,3, | El
Uv17.01 {499.8817 40 470.00 - 240 517.35 2522p3-2522p%(3P)4s 2pe_2p A
Uv17.01 5 500.343 500.3452 40 468.01 — 240 330.01 2522p3-2522p2(°P)4s 2pe_?p 3p=ifs | E1
Uv17.01 {500.3502 40 470.00 — 240 330.01 2522p3-2522p2(°P)ds 2pe_2p Yo=tfy
Uv17 25 515.498 515.4995 40 468.01 — 234 454.634 2522p3-2522p2(°P)3d 2pe-2p 35 | El
uvi7 20 515.640 515.6372 40 468.01 — 234 402.797 2522p3-2522p2(°P)3d 2pe_2p 3-%, | El
uv17 {515.6425 40 470.00 — 234 402.797 2522p3-2522p%(*P)3d 2pe_2p You?fy
Uuvie 20 517.937 517.9292 40 468.01 — 233 544.59 2522p°-2522p2(*P)3d 2pe_2p 3, | El
Uv16 {517.9345 40 470.00 — 233 544.59 2522p3-2522p2(°P)3d 2p°-2p Yot
uv1e 25 518.242 518.2354 40 468.01 - 233 430.53 2522p3-2522p%(*P)3d 2pe_2p 3%, [ El
uvie {518.2407 40 470.00 — 233 430.53 2522p°-2522p%(°P)3d 2petp o=
UV15.01 15 525.9267 525.9243 40 468.01 — 230 609.45 2522p>-2522p%('S)3s 2pe2g 3" | E3
UV15.01 {525.9298 40 470.00 - 230 609.45 2522p°-2522p2(18)3s 2pe_2g Yylfy
uvT 45 537.8319 537.8320 26 830.57 ~ 212 762.25 2522p3-2s2p1 2pe_ep 3fo-ify | E3
uvT 50 538.2636 538.2616 26 810.55 — 212 593.82 2522p3-2s2p* 2pe-2p %, | E3
uv? 35bl 538.318 538.3196 26 830.57 — 212 593.82 2522p3-2s2p* 2pe-2p 3,-%, | E3
uv2 60 539.0855 539.0861 0.00 — 185 499.124 2522p3-2522p2(°P)3s 48°-1p 351, | E3
uv2 50 539.5489 539.5473 0.00 - 185 340.577 2522p®-2522p?(°P)3s 45°-p Yo", | E3
uv2 45 539.8544 539.8540 0.00 — 185 235.281 2522p3-2522p2%(3P)3s 18°-4p =Y, | E3
Uve 25 555.059 555.0555 26 810.55 — 206 972.72 2522p3-25%2p%('D)3s 2pe-2p =%z | E1L,E3
uve {555.0587 26 810.55 — 206 971.68 2522p°3-2522p2('D)3s 2pe-2p %51y
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ENERGY LEVELS AND WAVELENGTHS FOR SINGLY-IONIZED OXYGEN (O u) 1187
Table 1. Wavelengths and Energy-Level Classifications for O 1 — Continued
Muit. Rel. Vac. Wavelength (;\) Levels (cm™1) Configurations Terms J Ref.

No. Int. Observed Calculated Lower Upper Values
Uveé 20 555.118 555.1172 26 830.57 — 206 972.72 2522p°-2522p%('D)3s 2p°-?p 3p=s E1,E3
uveé {555.1204 26 83057 — 206 971.68 25%2p°-2522p*('D)3s 2p°-2p 39=5%n
uvis 20 580.4058 580.4025 40 468.01 — 212 762.25 25%2p3-2s2p* 2pe_2p 3yt E3
UV15 {580.4092 40 470.00 ~ 212 762.25 25%2p3-2s2p* 2pe_2p Yoty
Uvis 25 580.9707 580.9704 40 468.01 - 212 593.82 2522p?-2s2p* 2pe_2p o3y E3
UV15 {580.9771 40 470.00 - 212 593.82 2522p®-2s2p1 2pe_2p =34y
Uvi4 25 600.586 600.5836 40 468.01 — 206 972.72 2522p°-2522p?('D)3s 2pe_2p -, | E3
Uvi4 [600.5874 40 468.01 - 206 971.68 2s%2p°-2522p%(*D)3s 2p°_?p LA
Uvl4 600.5908 40 470.00 - 206 972.72 2522p3-2522p2('D)3s 2p°-2p Yy,
Uvhs 35 616.3029 616.3026 26 810.55 — 189 068.514 2522p3-2522p2(°P)3s 2p°-2p 532 E3
uvs 20 616.378 616.3786 26 830.57 — 189 068.514 25%2p-2522p2(*P)3s 2p°-2p o=y E3
uvs 30 617.0632 617.0631 26 830.57 — 188 888.543 2522p3-2522p%(°P)3s 2p°_2p 3=ty E3
uvia 60 644.157 644.1537 40 468.01 - 195 710.47 25%2p3-2s2p* 2pe_2§ o=y E3
Uvi3 {644.1619 40 470.00 - 195 710.47 2s22p3-2s2p* 2pe-2g A
uviz 40 672.946 672.9452 40 468.01 - 189 068.514 25%2p®-25%2p*(°P)3s Zpe_2p 30— E3
Uvi2 {672.9542 40 470.00 — 189 068.514 2522p®-25*2p*(*P)3s 2pe_2p Y3,
uviz 35 673.768 673.7612 40 468.01 — 188 888.543 2522p®-2522p3(°P)3s 2peip 3fy=fy E3
UVI2 {673.7703 40 470.00 — 188 888.543 2522p3-25%2p?(°P)3s 2pe_2p Yo=Yy
Uv4 718.4633 26 810.55 - 165 996.50 2522p3-252p* 2D°-2p 5/3=3y
uv4 85 718.5036 718.5048 26 810.55 — 165 988.46 2522p®-2s2p* pe-2p 535, | E3
uv4 80 718.5663 718.5667 26 830.57 — 165 996.50 2522p®-2s2p* 2p°-?p 3=y E3
Uv4 718.6082 26 830.57 —- 165 988.46 25%2p°-252p* 2p°2p 3354y
Uvi7.21 15 739.949 739.9496 119 837.21 - 254 981.55 252p4-252p3(°S°)3s 4p-ig° 515=%, E2
uvi7.21 4 740.838 740.8443 120 000.43 - 254 981.55 252p4-252p3(55°)3s Ppig° 3%, | E2
Uv17.21 1 741.293 741.2970 120 082.86 — 254 981.55 2s2p*-252p3(°S°)3s pis° A E2
Uvli 796.6319 40 468.01 -~ 165 996.50 2522p3-2s2p* 2p°_2p 35—,
Uvll 40 796.644 796.6445 40 470.00 - 165 996.50 2522p3-2s2p* 2pe2p o=y E3
Uvil 50b1 796.682 796.6829 40 468.01 - 165 988.46 25%2p>-2s2p* 2pe_2p Yoty E3
Uvl 100 832.7587 832.7583 0.00 — 120 082.86 25%2p°-2s2p* 48°-4p 3oy E3RY
uvi 150 883.3302 833.3308 0.00 — 120 000.43 2522p°-2s52p* 15°—*p Y% | E3,RY
Uvl 200 834.4655 834.4664 0.00 - 119 837.21 2522p3-252p* i5°-1p =51, E3,RY
Uv17.26 909.7 {909.974 165 988.46 — 275 881.65 252p1-2s22p%(CD)4F | D3] | - S
Uv17.26 910.041 165 996.50 — 275 881.65 252p*-2522p*('D)YF D=3 | Yy
Uv3.08 8 1074.962 1074.961 26 810.55 — 119 837.21 25%2p3-2s2p* pe-ip 5yt PV
uvi720| 25 1083.139 1083.134 119 837.21 — 212 161.881 252p*-2522p2(°P)3p 1p_ige =% | PW
Uv17.20 20 1085.056 1085.052 120 000.43 - 212 161.881 2s2p*-2s22p%(°P)3p pAg° 33=31y PW
Uv17.20 18 1086.022 1086.024 120 082.86 — 212 161.881 2s2p4-2522p%(°P)3p 4pige Yo | PW
uv17.19| 50 1128.081 1128.070 119 837.21 — 208 484.202 252p*-2522p2(°P)3p ppe | 5,5, | PW
uv17.19| 40 1129.251 1129.241 119 837.21 — 208 392.258 252p1-2522p2(3P)3p PP | 53 | PW
Uv17.19 40 1180.147 1130.151 120 000.43 — 208 484.202 2s2p*-2s22p*(°P)3p p-p° %= | PW
Uvi7.19| 20 1131.325 1131.326 120 000.43 — 208 392.258 252p*-2522p2(3P)3p pipe | Y%, | PW
uviT19| 35 1131.914 1181.917 120 000.43 — 208 346.104 252p1-2522p2(°P)3p sp-tp° Yolfy | PW
Uv1iT.19 35 1132.389 1132.382 120 082.86 — 208 392.258 2s2p*-25°2p°("P)3p Pty o= PwW
uvi7.19| 18 1132.975 1132.974 120 082.86 — 208 346.104 252p*-2s22p2(°P)3p p_1p° Yotly | PW
Uv17.37 8 1142.601 1142.602 185 499.124— 273 018.7 2522p2(3P)3s-2522p*(°P)Tp PP | 5%, | PW
Uv17.36 7 1142.947 1142.947 185 235.281 - 272 728.4 2522p 2(°P)3s-25%2p(°P) Tp 4p-Ape 2%, | PW
uvi7.36| 10 1143.258 1143.259 185 499.124 — 272 968.4 2522p%(°P)3s-2522p2(*P)Tp PAD | S | PW
UV17.36 9 1143.548 1143.548 185 340.577~ 272 787.7 25%2p3(°P)3s-2s22p*(°P)Tp p-ip° 3= PW
UV17.18 10 1147.246 1147.246 119 837.21 - 207 002.482 2s2p*1-2s22p%(°P)3p pAD° *lo="1s PW
UV17.18 10 1148.895 1148.888 119 837.21 — 206 B77.865 25 2p*~2s*2p>(°P)3p P-'D° o=z | PW
Uv17.18 1150.098 |- 119 837.21 - 206 786.286 252p1-2522p%(°P)3p p4p° 5o~y
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1188 MARTIN, KAUFMAN, AND MUSGROVE
Table 1. Wavelengths and Energy-Level Classifications for O 1 — Continued
Mult. Rel. Vac. Wavelength (A) Levels (em™1) Configurations Terms J Ref.
No. Int. Observed Calculated Lower Upper Values
UV17.18 1151.047 120 000.43 — 206 877.865 252p*—2522p%(°P)3p pap° 3y—5y
UV17.18 1152.261 120 000.43 — 206 786.286 252p*-2s22p%(3P)3p Ppip° 3=y
UV17.18 1152.999 120 000.43 — 206 730.762 252p*—2522p(°P)3p Pp_ap° 3p—y
UV17.18 15 1153.368  1153.357 120 082.86 — 206 786.286 252p*-2522p2(°P)3p p-1D° YoPly | PW
UV17.18 15 1154.102 1154.096 120 082.86 — 206 730.762 252p4-2522p*(°P)3p ‘p—4p° Yoity | PW
Uv17.35 12 1200.720 1200.720? 185 499.124— 268 782.5? 2522p2(°P)35—2522p %(°P)6p p_tp° 5,51y | PW
UV17.34 8 1201.485 1201.485 185 235.281 — 268 465.6 2529p 2(°P)3s-2522p 2(°P)6p pp° Vol | PW
UV17.34 12 1201.822 1201.823 185 340.577—~ 268 547.50 2529p 2(3P)35—2522p 2(°P)6p PD° 3,5, | PW
UV17.34 12 1202.025 1202.025 185 499.124— 268 692.1 2522p%(°P)3s—2522p 2(°P)6p 1Pp-Ap° STty | PW
UV17.34 4b1? 1203.004 1203.007 185 340.577— .268 465.6 2522p%(3P)3s—2s22p>(*P)6p pAD° 3%, | PW
UV17.34 1204.117 185 499.124 - 268 547.50 2522p 2(®P)35—2s22p (*P)6p 4pAp° 81y=5y
UV17.34 1205.306 185 499.124— 268 465.6 2522p2(3P)3s—2522p 2(°P)6p 4p_ipe LA
Uv10.19 1256.047 40 468.01 - 120 082.86 25%2p°-2s2p* 2peip Yo=Yy
UV10.19 6 1256.074 1256.078 40 470.00 — 120 082.86 2522p3-2s2p* 2pe_ip Yo=Yy | PW
Uv10.19 10 1257.345 1257.349 40 468.01 - 120 000.43 2522p3-2s2p* 2pe_4p 30y | PW
Uv10.19 1257.380 40 470.00 — 120 000.43 2522p3—2s2p* 2pe_ip Yy3y
Uv19.08 6 1258.156 1258.158 188 888.543— 268 369.8 2522 2(3P)3s—25 22p 2(*P)6p 2p._2g° Yoty | PW
Uv10.19 10 1259.931 1259.935 40 468.01 ~ 119 837.21 2522p3-2s2p* 2pe.4p Y- | PW
UV19.08 10 1261.016 1261.014 189 068.514— 268 369.8 2522p2(3P)3s~2522p 2(*P)6p 2p.2g° Y-ty | PW
Uv19.07 1272.2283 188 888.543— 267 490.79 2522p2(3P)3s—2522p2(*D)4p 2p_2pe o=,
Uv19.07 1272.7223 188 888.543— 267 460.28 2522p2(3P)3s—2522p 2(*D)dp 2p_2p° Yy=tly
Uv19.07 10 1275.143 1275.1479 189 068.514— 267 490.79 2522p3(°P)3s—2s22p*(*D)4p 2p_2pe Yoy | PW
Uv19.07 1275.6442 189 068.514— 267 460.28 2522p2(3P)3s—2522p (' D)4p 2p_2pe Yty
UV19.06 10 1286.409 1286.4090 188 888.543— 266 624.32 2522p2%(3P)35-2522p2(*D)4p 2p._2p° Y3ty | PW
UvV19.06 12 1289.127 1289.1238 189 068.514— 266 640.58 2529p%(3P)3s—2522p%('D)4p 2p_2p° Y- | PW
UV19.06 6 1289.387 1289.3941 189 068.514— 266 624.32 2522p 2(3P)3s—2s22p 2("D)4p 2p_2p° Y3y | PW
Uv17.33 8 1315.338 1315.3393 185 235.281— 261 261.29 2522p2(*P)3s—2522p%(*P)5p p-1p° YoSts | PW
UV17.33 8 1315.518 1315.522 185 340577~ 261 '356.02 2522p4(3P)35-2522p *(°P)bp p-ip° -5 | PW
Uv17.33 5bl 1316.150 1316.1499 185 235.281~ 261 214.47 2522p%(*P)3s—2s22p(*P)5p PpAp° Yolly | PW
UV17.33 10 1317.162 1317.1636 185 340.577— 261 261.29 2522p2(°P)35—2522p *(*P)5p Pp-ip° - | PW
Uv17.33 1317.9764 185 340.577— 261 214.47 2522p2(°P)3s—2522p %(*P)5p Pp-1p° o=
UV17.33 12 1318.269 1318.272 185 499.124~ 261 356.02 2522p2%(°P)35—2522p %(*P)5p ptp° o= | PW
UV17.33 10 1319.918 1319.9200 185499.124— 261 261.29 2522p2(°P)3s—2s22p %(°P)5p ip-ip° =% | PW
UV17.32 10 1320.567 1320.5968 185 235.281~ 260 958.62 2522p2(3P)35—2522p 2(*P)5p Pp-1D° Yoy | PW
UV17.32 12 1320.957 1320.9437 185 340.577— 261 044.03 2522p%(°P)3s—2522p(*P)5p 4p-Ap° Y-S | PW
Uv17.32 15 1321.317 1321.3275 185 499.124— 261 180.59 2522p 2(°P)3s—2522p (°P)5p p_ip° So=Tfy | PW
UV17.32 1321.4111 185 235.281— 260 911.96 2522p2(°P)3s-2522p*(*P)5p p-1p° )
Uv17.32 9 1322.402 1322.4357 185 340.577— 260 958.62 2522p2(3P)3s—2s22p2(*P)5p 4pAp° Yoy | PW
Uv17.32 1323.2522 185 340577~ 260 911.96 25220 %(°P)3s—2522p 2("P)5p piD° 3yt
UV17.32 8 1323.731 1323.7160 185 499.124~ 261 044.03 2529p 2(3P)3s-2s22p %(°P)5p Pp-Ap° ="y | PW
UvV17.32 1325.2143 185 499.124—~ 260 958.62 2522p2(°P)3s-2522p%(*P)5p Ppip° 51s=y
UV19.05 7 1373.437 1373.4338 188 888.543—~ 261 698.75 2s22p2(°P)3s—2522p *(°P)5p 2p_2pe Yol | PW
Uv19.05 8 1373.595 1373.5995 189 068.514~ 261 869.94 2522p2(°P)35—2522p *(*P)5p 2p_2p° Y% | PW
UV19.05 4 1376.826 1376.8371 189 068.514~ 261 698.75 2522p2(3P)3s—2s22p%(*P)5p zp.2p° Yoty | PW
UV19.04 4 1392.806 1392.8018 188 888.543~ 260 686.27 2522p2(3P)35—2522p *(°P)5p 2p.2g° Yolfe | PW
UV19.04 8 1396.304 1396.3018 189 068.514~ 260 686.27 2522p2(3P)3s—2522p *(*P)5p 2p_2g° Yoty | PW
Uv17.31 6 1433.772 1433.7684 185 235.281~ 254 981.55 2529p2(3P)3s-252p *(°S%)3s 4p1g° Y3y | PW
Uvi7.31 8 1435.943 1435.9363 185 340577~ 254 981.55 2522p2(°P)35—252p *(°5°)3s PpAg° - | PW
uvI7.31 8 1430933 14202128 185 400.124— 254 081,55 2529 2(3P) 326 2p }(°S°)3s 4page 53 | PW
Uvi7.25 15 1502.838 1502.886 165 988.46 — 232 527.09 252p4-2522p%(*D)3p 2p-_2p° =% | PW
Uv17.25 10 1503.045 1503.068 165 996,50 — 232 527.09 252p*-2522p2('D)3p 2p-2p° -y | PW
uvi7.25 12 1504.121 1504.123 165 996.50 —~ 232 480.44 2s2p‘—2s22p2(10)3p 2p._2p° 3pifs PW
Uv19.03 6 1559.946 1559.9444 188 888.543~ 252 993.39 2529p%(°P)3s—2s22p2('S)3p 2p-2p° 15 | PW
UV19.03 8 1560.087 1560.0944 188 888.543~ 252 987.23 2522p2(°P)3s—2522p2(15)3p 2p_2pe Yoty | PW
Uvi7.24 1562.989 165 988.46 — 229 968.44 2s2p*-2s22p2('D)3p 2p-2p° 5=l
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ENERGY LEVELS AND WAVELENGTHS FOR SINGLY-IONIZED OXYGEN (O u) 1189
Table 1. Wavelengths and Energy-Level Classifications for O i1 — Continued
Mult. Rel. Vac. Wavelength (4) Levels (cm™1) Configurations Terms J Ref.

No. Int. Observed Calculated Lower Upper Values
UV17.24 3 1563.150 1563.185 165 996.50 — 229 968.44 2s2p1-2s22p*(*D)3p 2D-2p° 3,-%, | PW
Uv17.24 3 1563.485 1563.511 165 988.46 — 229 947.07 2s2p4-2522p%(*D)3p 2p-£p° 5ly=f | PW
UV17.24 1563.708 165 996.50 — 229 947.07 252p4-2522p2('D)3p p2pe | 3,5,
Uv19.03 10 1564.329 1564.3362 189 068.514 - 252 993.39 2522p%(°P)3s-2s22p2(*S)3p p_2pe =%, | PW
Uv19.03 5 1564.463 1564.4870 189 068.514~ 252 987.23 2522p2(°P)3s-25%2p%('S)3p 2p-2p° 3y=Yy PW
Uv20.02 5 1578.384 1578.384 203 942.288 - 267 298.23 2522p 2(*P)3p—2522p2(°P)6s 2g5°_2p Yo, | PW
Uv20.02 1583.310? 203 942.288 - 267 101.1? 2520p 2(*P)3p—-2522p*(°P)6s 2ge_2p Yyt
Uv17.23| 20 1593.354 1593.397 165 988.46 — 228 747.45 2s2p-25%2p2('D)3p 2p-2p° 5,7 | PW
UV17.23 10 1593.977 1593.997 165 988.46 — 228 723.84 252p4-2s22p>(*D)3p 2D-2p° 5/p=5ly PW
Uv17.23 18 1594.189 1594.201 165 996.50 — 228 723.84 2s2p*-2s%2p*('D)3p D-*Fe =5y | PW
Uv3o 8 1616.963 1616.929 214 229.671 - 276.075.32 25 22p%(°P)3p—-2522p2('S)3d 2pe-2p 3y=51y W
V3o 1R17.756 214 169.920- 275 983.95 2522p%(°P)3p—2522p2(18)3d 2pe_2p 1,3,
uv3o 1619.321 214 229.671- 275 983.95 2522p2(°P)3p—2s22p2(*$)3d 2pe_2p) 3,y
Uv17.30 5 1632.681 1632.7054 185 235.281 — 246 483.317 2522p%(°P)3s-2s22p%(°P)dp p-ip° A PW
UV17.30 1635.5172 185 340.577— 246 483.317 | 25%2p*(°P)3s-2s%2p%(*P)4p ip-ip 3=,
Uv17.30 8 1636.249 1636.2581 185 340.577— 246 455.629 | 2s%2p?(°P)3s-2s%2p%(°P)4p p-ip° 3,55 | PW
Uv17.30 1637.0683 185 235.281~ 246 320.086 | 2s22p%(°P)3s—2s%2p%(°P)dp ip-ipe Yprty
Uv17.29 8 1637.824 1637.8262 185 235.281 — 246 291.822 2522p%(°P)3s-2s22p*(°*P)4p p-ig° Yp=3fy PW
Uv17.30 10 1639.767 1639.7692 185 499.124 ~ 246 483.317 2522p2(°P)3s-2s22p%(°P)4p ip-ip° 5/y=315 PW
UV17.30 10 1639.891 1639.8951 185 340.577~ 246 320.086 | 2s22p*(°P)3s-2s%2p*(*P)4p 4pApe Yo | PW
uv17.30] 12 1640517 16405140 | 185499.124— 246 455.629 | 2s22p(*P)3s-25%2p?(°*P)dp PP | S, | PW
Uv17.20 1640 8556 185 340.577—. 246 291.822 2¢22n%(°P)3s-2522n 2(°P)dp 4p_ig° 303y
Uv17.28 6 1644.924 1644.9344 185 499.124- 246 291.822 2522p2(°P)3s-2522p *(°P)dp Pp-is° 5/y=31y PW
UvV17.28 10 1650.664 1650.6711 185 235.281— 245 816.70 2522p%(°P)3s-2s22p*(°P)p 4p-ip° - PW
uvi728| 12 1651.176 1651.1828 185 340577~ 245903.224 | 2s%2p%(°P)3s-2s%2p*(*P)4p PpDe | Y-S, | PW
UV17.28 1651.9890 185 235.281 - 245 768.37 2522p%(*P)3s-2s22p*(*P)dp p-iD° HYoulfy
Uv17.28 15 1652.045 1652.0687 185 499.124 - 246 029.295 | 25%2p*(°P)3s-2s22p*CP)dp 4pip° 5" | PW
uvi728| 10 1653.540 1653.5452 | 185 340.577— 245 816.70 2522p2(°P)3s-2522p*(*P)dp PAD | Y | PW
Uv17.28 1654.8677 185 340577~ 245 768.37 2522p%(°P)3s-2522p *(°P)4p PpADe | Yl
Uv17.28 10 1655.506 1655.5168 185 499.124 - 245 903.224 2522p%(°P)3s-2s 22p*(°*Pdp 4p-ip° 5fy=51y PW
Uv17.28 1657.8916 185 499.124~ 245 816.70 2522p%(°P)3s—-2522p2(*P)4p PP | 5,3,
Uv20.05 1661.545 206 786 286~ 266 971.23 25 20p2(°P)3p—25 22p 2(°P)Bs ipe_ip 3/y—5/y
UV20.05 6 1664.060 1664.077 206 877.865— 266 971.23 25%2p%(*P)3p-25 2p*(*P)bs 4pe-ip =%, 1 PW
Uv20.05 1664.690 206 730.762— 266 802.0 2522p 2(3P)3p—2522p2(*P)6s 1pe-*p Yo,
UV20.05 1666.230 206 786.286— 266 802.0 25%2p%(°P)3p-2522p*(*P)6s p°-4p 3,3,
Uv20.05| 10 1667.565 1667.535 207 002.482— 266 971.23 | 2522p*(°P)3p—2522p*(°P)6s 4pe—ip Ty | PW
Uv20.05 : { 1667.577 206 730.762— 266 698.0 2522p%(*P)3p—2522p2(°P)6s 4peip Yotls
Uv20.05 8 1668.794 1668.777 206 877.865— 266 802.0 2522p2(°P)3p-2522p2(°P)6s 4petp 51— PW
Uv20.05 6 1669.138 1669.123 206 786.286~ 266 698.0 2522p2(°P)3p-2522p(°P)6s B Y=Yy | PW
Uv20.11 9 1675.907 1675.915 206 971.68 ~ 266 640.58 2522p%('D)3s-2s22p%('D)4p 2p-2p° 54—y PW
Uv20.11 1675.944 206 972.72 - 266 640.58 2522p%('D)3s-2522p (' D)4p 2p-2p° 3a=51p
Uv20.11 1676.372 206 071.68 266 624.32 2:22p2('D)3s 2622p2('D)4p 2p 2pe 5,3,
Uv20.11 8 1676.394 1676.401 206 972.72 - 266 624.32 2522p?%('D)3s-2s22p%(*D)dp 2p-2p° 3fo=3y PW
Uv20.10 10 1677.378 1677.384 206 971.68 — 266 588.33 2522p2(1D)3s-2s22p%(*D)dp p-2F° o=ty | PW
Uv20.10 1677.626 206 971.68 — 266 579.73 2522p%('D)3s-2522p*(*D)4p D2 5la—51s
Uv20.10 10 1677.647 1677.655 206 972.72 - 266 579.73 2s%2p2('D)3s-2s22p%("D)dp p-2pe =5y | PW
Uv3s 7 1683.762 1683.761? 230 609.45 -~ 290 000.3? 2522p%(*8)3s-2s22p %(!S)dp 25-2p° Y33 PW
Uv35 8 1684.033 1684.033? 230 609.45 — 289 990.7? 2522p2(*S)3s—-2s22p2%(*S)dp 23-2p° Youlfs | PW
UV19.02 8 1691.477 1691.4267 188 888.543— 248 010.23 2522p2(°P)35-2522p%(*P)dp 2p-2p° A PW
Uv19.02 { 1691.5286 189 068.514— 248 186.64 2522p*(°P)3s-2s22p*(°P)dp pipe 30—
Uv19.02 4 1696.614 1696.5913 189 068.514— 248 010.23 2522p%(*P)3s-2522p*(°*P)4p 2p-2p° 331y PW
Uv20.14 8 1707.113 1707.097 208 392.2586— 200 971.23 25 72p °CP)3p—25"2p°(°P)6s ‘PP =" | PW
Uv20.14 9 1709.790 1709.781 208 484.202— 266 971.23 - | 25%2p3(°P)3p-25°2p*(*P)6s po-ip =" | PW
Uv20.14 8 1710.707 1710.691 208 346.104 - 266 802.0 25 22p 2(°P)3p-2s 22p2(°P)6s ‘PP Yo PW
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Table 1. Wavelengths and Energy-Level Classifications for O 1 — Continued
Mult. Rel. Vac. Wavelength (A) Levels (cm™1) Configurations Terms J Ref.
No. Int. Observed Calculated Lower Upper Values
UV20.14 6 1712.039 1712.043 208 392.258 - 266 802.0 2522p2(°P)3p-2s22p2(°P)6s Ppe-ip 3,-%, | PW
Uv20.14 5 1713.730 1713.740 208 346.104— 266 698.0 25%2p2(°P)3p-2522p%(*P)6s ipe-1p Youfa | PW
uva2 1714.582 228 723.84 — 287 047.1 2522p3(*D)3p—2s22p3('D)6s 2pe-2p 555,
Uva2 8 1714.640 1714.626 228 723.84 — 287 045.6 2522p2(*D)3p-2s22p2(*D)6s 22D 5%, | PW
UV20.14 8 1714.719 1714.742 208 484.202~ 266 802.0 25%2p%(°P)3p-25*2p*(*P)6s 4pe—ip %= | PW
Uv20.14 8 1715.094 1715.097 208 392.258— 266 698.0 2522p2(°P)3p-2522p2(°P)6s peip Yy | PW
uv32 8 1715.300 1715.276 228 747.45 — 287 047.1 2522p3('D)3p—25%2p3(*D)6s 22D Ya=% | PW
Uv19.11 15 1745.726 1745.721 195 710.47 — 252 993.39 2s52p*-25%2p?%('S)3p 23-2p° YaBy | PW
Uv19.11 12 1745.897 1745.909 195 710.47 - 252 987.23 252p4-2s22p%('8)3p 2g.2p° Yp=tfy | PW
Uv34 7 1751.289 1751.313 229 947.07 — 287 047.1 25%2p%('D)3p-25%2p2(*D)6s 2pe-*p 55 | PW
Uuv34 1751.359 229 947.07 — 287 045.6 2522p2('D)3p—2s22p2(*D)6s 2pe-2p /a3y
UV34 1751.968 229 968.44 — 287 047.1 2522p2('D)3p-2s22p%(*D)6s 2pe-2p o=,
Uv34 7 1751.994 1752.014 229 968.44 ~ 287 045.6 2522p2(*D)3p-2s22p?('D)6s 2pe-2p ¥ | PW
UV19.01 10bl 1780.994 1780.9836 188 888.543~ 245 037.29 2522p2(°P)3s—2522p 2(°P)4p 2p.2g° Yoty | PW
Uv19.01 14 1786.708 1786.7105 189 068.514— 245 037.29 2522p?(°P)3s-2s22p*(*P)4p 2p_2g° Yoify | PW
UV21.06 1792.882 211 522.117— 267 298.23 2522p2(°P)3p-2s22p?(°P)6s 2pe-2p 303y
UV21.06 10 1799.025 1799.030 211 712,732~ 267 298.23 25%2p2(°P)3p-2522p2(°P)6s 2pe-2p 5% | PW
UV21.06 10 1799.207 1799.241? 211 522.117— 267 101.1? 2522p?(°P)3p-2522p (°P)6s 2pe-2p Yoy | PW
UV20.09 8 1805.173 1805.172 206 971.68 ~ 262 368.05 2529p2('D)3s-2522p 2(*P)5p 2p-2p° %= | PW
Uv20.09 1805.206 206 972.72 ~ 262 368.05 2s22p%('D)3s-25%2p*(°P)5p 2p-2p° 3=
UV20.09 6 1807.896 1807.857 206 972.72 - 262 286.82 2522p2(*D)3s—-2522p%(*P)op zp-2p° Yty | PW
Uv20.08 10 1821.545 1821.551 206 971.68 ~ 261 869.94 2522p?%('D)3s-2522p*(*P)5p 2p-*p° -5y | PW
Uv20.08 1821.586 206 972.72 — 261 869.94 25%2p2('D)3s-2s%2p%(°P)5p 2p-2p° 305/,
Uv21.10 8 1824.503 1824.506 ‘ 212 161.881~ 266 971.23 2522p%(°P)3p-2522p 2(°P)6s 18°-p -5, | PW
UvV20.08 8 1827.276 1827.249 206 971.68 — 261 698.75 25%2p (' D)3s-2s22p *(°P)5p 2p-2p° %% | PW
UV20.08 { 1827.284 206 972.72 — 261 698.75 2522p%('D)3s-2522p%(°P)5p 2p-2p° 35—y
Uv20.01 12 1829.362 1829.3555 203 942.288- 258 606.35 2s22p2(°P)3p-2s22p*(°P)5s 23°-2p A PW
UV21.10 5bl 1830.128 1830.157 212 161.881 - 266 802.0 25%2p2(°P)3p-2522p*(*P)6s ig°-1p 3, Pw
UvV21.10 ) 1833.649 1833.647 212 161.881— 266 /98.0 2522p2(3P)3p—2522n2(3P)Bs 4g°_9p 3ty | PW
Uv20.01 9 1835.906 1835.9076 203 942.288 - 258 411.26 2522p2(°P)3p—2s22p*(°P)5s 2g°-2p Yoifs | PW
uv21.21 8 1882.159 1882.147 212 762.25 — 265 893.06 2s2p*-25%2p*CP)5f D P20P | - | PW
uvzo 1882936 214 169.920~ 267 298.23 22200 2(°P)3p—2522p 2(3P)As 2pe_tp YoPs
Uv21.20 9 1882.400 1882.365 212 593.82 — 265 718.48 252p1-25%2p%(*P)sf G P23 | Y%, | PW
uv29 9 1884.350 1884.355 214 229.671 - 267 298.23 2522p%(*P)3p—2s22p%(°P)6s 2pe_2p 353y PW
UV21.19 8 1885.246 1885.253 212 593.82 — 265 637.10 2s2p*-2522p*(*P)5f D P23” | -k | PW
1V21.18 A 188A.A59 1886 A49 2192 7692.95 — 9265 7RA.98 2¢9n4-92529n2(°P)Rf D P2 | Yo PW
Uv29 5 1889.246 1889.2467 214 169.920- 267 101.1? 2522p%(°P)3p-2s°2p *(°P)bs 2pe-2p Yoty PW
uv29 1891.381? 214 229.671- 267 101.1? 2522p%(°P)3p-2522p°*(*P)6s 2pe-2p 3=y
via.10 8 1893.789 1893 766 195 710.47 — 248 515.30 2690 1-229n2(3P)4p 28-2p° Yoy PW
UV19.10 1896.959 195 710.47 — 248 426.41 2s2p*-2522p?(°P)dp 25.2p° Yala
UV20.04 1953.9331 206 786.286- 257 965.11 2522p%(°P)3p—25 22p 2(°P)5s pe-P 3551y
UV20.04 10 1057.441 1957.4358 206 877.865— 3257 065.11- | 2¢22p2(3P)3p—2s22p2(°P)5s 1pe_tp =5 | PW
UVv20.04 8 1958.122 1958.1286 206 730.762- 257 799.93 2522p?(°P)3p-2s22p:(°P)5s iD°-1p YoPly PW
Uv20.04 10 1960.265 1960.2599 206 786.286— 257 799.93 2522p%(°P)3p-2522p*(*P)bs D°-1p 31431, PW
Uv20.04 1962.1317 206 730.762- 257 695.74 2522p*(°P)3p-252p(°P)5s ipe-ip Yoty
UV20.04 15 1062.210 1062.2222 207 002.482- 257 966.11 2522p2(3P)3p-2622p2(3P)5s 4pe_4p -t | PW
Uv20.04 12 1963.793 1963.7852 206 877.865~ 257 799.93 2522p%(*P)3p-2s22p (*P)5s D°-P - | PW
Uv20.04 10 1964.269 1964.2717 206 786.286- 257 695.74 2522p%(°P)3p—2522p }(*P)5s 4pe—tp Yoty | PW
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ENERGY LEVELS AND WAVELENGTHS FOR SINGLY-IONIZED OXYGEN (O u) 1191
Table 1. Wavelengths and Energy-Level Classifications for O 1 — Continued

Mult. | Rel. Air Wavelength (&) | Vacuum Wave- Levels (cm™!) Configurations Terms J Ref.

No. Int. | Observed  Calculated length (A) Lower Upper Values
UV20.13 | 10 | 2016589  2016.5822 | 2017.2331| 208 392.258 257 965.11 2522p2(°P)3p-2522p2(3P)5s | P°-P | Yo-5/p |PW
UV20.13 | 12 | 2020.340  2020.3299| 2020.9815 [ 208 484.202 257 965.11 2520p 2(°P)3p—-2522p2(°P)5s | “‘P°=P | 5-P/; |PW
Uv20.13 | 10 | 2021.445  2021.4364 | 2022.0882 | 208 346.104 257 799.93 2522p%(°P)3p-2522p 2(°P)5bs PP | Yy | PW
Uv3l1 2022.788 2023.440 | 228 723.84 278 144.62 2520p2('D)3p-2522p2('D)5s | 2F-2D | -5
V31 10 | 2022.768  2022.8007 | 2023.420 | 228 723.84 278 144.33? 2522p2('D)3p-2s22p%('D)5s | 2F°-2D | %=, |PW
UV20.13 | 10 | 2023.332  2023.3250| 2023.9772 | 208 392.258 257 799.93 2522p2(°P)3p-2522p2(P)5s | P°-*P | Y- |PW
uv3l 12bt| 2023.740  2023.755 2024.407 | 228 747.45 278 144.62 2522p2('D)3p-2s22p%('D)ss | 2F-2D | "~y |PW
Uv20.13 | 5 | 2025.694  2025.7048 | 2026.3574 | 208 346.104 257 695.74 2s2p%(°P)3p-2s2p%(°P)5s | ‘PP | ‘fo-'fo (PW
UV20.13 | 10 | 2027.103  2027.0978 | 2027.7507 | 208 484.202 257 799.93 2520p2(3P)3p—-2s22p%(°P)os | ‘PP | %, |PW
UV20.13 | 10 | 2027.603  2027.6014 | 2028.2543 | 208 392.258 257 695.74 2522p2%(°P)3p—2s22p2(°P)5s | ‘P°='P | ¥fa-'%p |PW
uv17.22 | 1261| 2072.2 2072.255 2072.916 | 165 988.46 214 229.671 252p4-2522p2(°P)3p 2P-2p° | 5%, |PW
Uv17.22 | 5 | 2072.601  2072.601 2073.262 | 165 996.50 214 229.671 2s2p4-25°2p2(*P)3p D-2p° | %Y, [PW
uvas 8 | 2074.104  2074.133 2074.794 | 229 947.07 278 144.62 2522p2('D)3p-25%2p%('DY5s | 2D°-’D | %.-%. [PW
Uv33 2074.1457 | 2074.807? | 229 947.07 278 144.33? 2522p2('D)3p-2522p2('D)5s | 2D°-2D | 5%
Uv3s 2075.053 2075.715 { 229 968.44 278 144.62 2522p2('D)3p-2522p?('D)5s | 2D°-?D | *h-%h
Va3 8 | 2075.058  2075.065? | 2075.727 | 229 968.44 278 144.33? 2520p2('D)3p-2522p2('D)5s | 2D°-2D | -, |PW
UvV17.22 | 12 | 2075.169  2075.172 2075.834 | 165 996.50 214 169.920 2s2p%-25%2p%(°P)3p | D-2P° | -l |PW
UV21.05 | 10 | 2092.876  2092.876 2093.541 | 211 522.117 259 288.07 2522p2(°P)3p-2522p2(*DYds | ZD°-2D | ¥p-Pfy |PW
UV21.05 2092.896 2093.562 | 211 522.117 259 287.61 2522p2(°P)3p-2s22p2("D)ds | 2D°-2D | ¥,
UV20.03 | 8 | 2099.880  2099.872 2100.538 | 206 730.762 254 337.61 2522p2(°P)3p—-2522p2(3P)ad | ‘D°—F | =% |PW
UV20.03 { 7 | 2100.069 [ 2100.071 2100.737 | 206 877.865 254 480.20 2522p2(°P)3p-2522p2(°*P)4d | ‘D°-*F | %"/ |PW
UV20.03 { 2100.080 { 2100.746 | 206 786.286 254 388.42 2522p2(°P)3p—-2s22p2(P)ad | ‘D°—'F | 3~
uvennz | 8 | 2100664  2100.725 2101.891 | 207 002.482 254 590.00 25290 2(°P)3p-2s22n2(C°PMd | PR | 75 [PW
UV21.05 2101.263 2101.929 | 211 712.732 259 288.07 2522p2(°P)3p-2s22p2(!D)ds | 2D°-ED | -,
UV21.05 | 12 | 2101.283  2101.283 2101.950 | 211 712.732 259 287.61 2522p2(°P)3p-2522p2('D)4s | 2D°-2D | %,-%, [PW
V20,03 | 6 | 2102325  2102.324 2102.991 | 206 786.286 254 337.61 2520 2(°P)3p-2s22p2(°PYad | D°IF | Y.-%, [PW
Uv20.03 | 6 | 2104.133  2104.128 2104.795 | 206 877.865 254 388.42 2522p%(°P)3p-2522p2(°PYad | ‘D°-UF | 5-%% [PW
UV20.03 2105.584 2106.251 | 207 002.482 254 480.20 2522p2(°P)3p-2s22p%(°P)ad | ‘D°—*F | Y-k
UVv20.03 2106.381 2107.049 | 206 877.865 254 337.61 2522p%(°P)3p-252p2(°P)4d | ‘D°UF | -y
UV20.03 2109.662 2110.331 | 207 002.482 254 388.42 2522p(°P)3p-2s22p%(°P)ad | ‘D°-'F | -
UV21.04 | 8 | 2123202  2123.182 2123.853 | 211 522.117 258 606.35 2522p2(°P)3p—2s22p2(3P)s | 2D°-2P | 3/-%, |PW
UV21.04 | 12 | 2131.818  2131.813 2132.486 | 211 712.732 258 606.35 2522p%(°P)3p-2s22p2(°P)5s | D°-2P | =Y, |PW
w2104 | 10 | 2131.897 2132017 2132.600 | 211 522.117 258 411.26 2222p2(°P)3p-2s22p2(°P)5s ipe?p | 3t [ PW
Uv20.12 | 1 | 2148.222 [ 2148.220 2148.896 | 208 484.202 255 019.73 25%2p*(°P)3p-252p%(°*P)d | ‘P-D | - |W
UV20.12 [ 2148.232 { 2148.908 | 208 346.104 254 881.37 2522p2%(°P)3p~-2s22p%(*P)ad | ‘P°-'D | Yo%
1v20.12 2144 669 2150.345 208 392.258 254 896.42 2229 2(3P)3p-2522p2(3P)4d 1p°_9p 34,5/,
Uv21.09 | 4 | 2182580  2182.569 2183.252 | 212 161.881 257 965.11 2522p2(°P)3p-2522p2(°P)5s | S°-1P | Yo% (W
UV21.09 | 4 | 2190481  2190.469 2191.154 | 212 161.881 257 799.93 2522p2(°P)3p-2s22p2(P)5s | P | - (W
UV21.09 | 3 | 2195.464  2195.482 2196.168 | 212 161.881 257 695.74 2522p2(°P)3p-2522p 2(3P)5s AP | Yy (W
Uv28 1 | 2215701  2215.713 2216.403 | 214 169.920 259 288.07 2522p*(*P)3p-2522p2('D)4s | P°-2D | Y-y |W
uv2s 2218.651 2219.342 | 214 229.671 259 288.07 2522p2(°P)3p-25s22p2('D)ds | 2P°-ED | Y=Y,
uv28 1 | 2218679  2218.674 2219.365 | 214 229.671 259 287.61 2522p%(°P)3p-2522p2('D)s | 2P°-*D | Y- W
uv27 1 | 2249.719  2249.708 2250.406 | 214 169.920 258 606.35 2520p2(3P)3p-2s22p%(P)5s | PP | Y, 3, |W
uvar 7 | 2252.746  2252.738 2253.436 | 214 229.671 258 606.35 2529p2(3P)3p-2s22p2(°PY5s | PP | Y-y |W
uv2T 3 | 2259.625  2259.630 2260.329 | 214 169.920 258 411.26 2522p2(°P)3p-2522p%(*P)5s | PP | Yo |W
uva7 1 | 2262.685  2262.686 2263.986 | 214 220.671 258 411.26 2522p2(3P)3p-2522p2(°P)bs | WP | Y-l |W
UV21.03 | 8 | 2283.447  2283.444 2284.148 | 211 522.117 255 802.11 2522p%(°P)3p-2s22p°C*PMd | D°-FF | Yo~ |W
UV21.03 | 9 | 2284.836  2284.833 2285.538 | 211 712.732 255 466.10 2522p2(°P)3p-2s22p%(°PYd | 2D°-FF | Sy |W
uvi9 14 | 2290.839  2290.846 2291552 | 188 888.543 232 527.09 2522p 2(°P)3s-2522p2(*D)3p 2p2pe | 1B, (W
uvi9 15 | 2293.301  2293.297 2294.004 | 188 888.543 232 480.44 25%2p 2(°P)3s—2s%2p%('D)3p 2ptpe | -y |W
Uv21.03 2293.430 2294.137 | 211 712.732 255 302.11 25%2p?(°P)3p-2s2p(°PYad | D°-ZF | =%
uvis 17 | 2300331  2300.333 2301.042 | 189 068.514 232 527.09 2522p 2(°P)3s—25%2p2(' D)3p Zp2pe | Py (W
uv19 14 | 2302.808  2802.800 2303.514 | 189 008.514 232 480.44 2522p°(°P)3s—25°2p (' D)3y PP | Y-ty |W
Uv4s 2807.645 2308.355 | 232 745.981 276 066.88 2522p2(°P)3d-2522p2(*D)4f D | *D-22]°| ¥~
uv4s 2307.648 2308.358 | 232 745.981 276 066.81 2522p%(°P)3d-2522p2('D)4f D1 “D-212)°| 3%,
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Table 1. Wavelengths and Energy-Level Classifications for O 1 — Continued

Mult. | Rel. Air Wavelength (&) | Vacuum Wave- Levels (cm™*) Configurations Terms J Ref.

No. Int. | Observed Calculated | length (&) Lower Upper Values
Uv45 5 | 2307.721 [ 2307.729 2308.439 | 232 747.562 276 066.88 2522p2(3P)3d-2s22p2('DY4F D | *D-22]°| " |W
Uv4s [ 2307.733 { 2308.443 | 232 747.562 276 066.81 2522p2(3P)3d-2s22p2(*D)4f D| “D-2[2]°] -
UV21.14 | 8 | 2313.077 [ 2313.051 2313.762 | 212 593.82 255 813.472 252pi-2s22p2CPYAf D | 2P-¥21] Y-z [W
UvV21.14 { 2313.091 { 2313.802 | 212 593.82 255 812.728 252p4-2522p2(PYf D | 2P-2(2°| ¥u-e
Uverl? | 9 | 2316139 2316.124 2316.836 | 212 593.82 255 756.131 2s2p*-2522p2C°P)Af G | 2P-4(3]°| Yo |W
UV21.16 | 9 | 2316.765 { 2316.779 2317.491 | 212 762.25 255 912.37 252p4-2522p2(°P)4f D | 2PA1P| Youlu (W
UV21.16 { 2316.781 { 2317.493 | 212 762.25 255 912.32 2s2p-2s22p2(3PYfD | 2P-3(1[] Yo-s
UV21.15 | 11 | 2319.687  2319.682 2320.395 | 212 593.82 255 689.939 252p-2522p%CP)f D | P23 ¥u-Pfe |W
UvV2l.14 | 9 | 2322.142  2322.141 2322.855 | 212 762.25 255 812.728 2s2pi-2s22p2(°PYf D | 2P-2[2]° Yp-fo |W
Uv21.08 | 3 | 2324.797  2324.803 2326517 | 212 161.881 255 163.08 2529p2(°P)3p-2522p%(*PYd | =P | Y- [W
Uv21.08 | 6 | 2325918  2325.921 2326.635 | 212 161.881 255 142.41 2522p%(°P)3p-2522p°CP)ad | 18°-P | M- (W
Uv21.08 7 | 2327.038  23827.047 2328.661 | 212 161.881 255 105.01 2522p 2(3P)3p- 2622p 2(°P)4d igedp | 3,5, (w
UvV21.07 | 6 | 2339.302  2339.311 2340.028 | 212 161.881 254 896.42 2522p2(°P)3p-2s22p2(°P)ad | =D | Yu-h (W
Uv21.02 2365.005 2365.728 | 211 522.117 253 792.40 2522p2(°P)3p-2s22p2('D)3d | 2D°-2P | %Y,
Uv21.02 | 9 | 2365.138  2365.140 2365.863 | 211 522.117 253 789.99 2522p2(3P)3p-2522p2('D)3d | 2D°-2P | Yu-fo |W
UV21.02 | 11 | 2375.731  2375.719 2376.445 | 211 712.732 253 792.40 2522p2(°P)3p-2s22p2('D)3d | D°-2P | - |W
Uv26 2 | 2398.902  2398.905 2399.636 | 214 169.920 255 84291 2522p2(3P)3p-2522p2(°P)ad | 2P°=2D | Yy |W
Uv26 7 | 2399.189  2399.197 2399.928 | 214 229.671 255 897.59 2529p2(3P)3p-2s22p2(*PYad | 2P°-2D | ¥p-bfp |W
Uvee 3 2402.356 2402.350 2408.081 214 229.671 255 842,91 25 22p2(3P)3p—2522p 2(°P)4d 2pe_2p 3,34, |W
UV20.07 | 14 | 2406.391  2406.376 2407.108 | 206 971.68 248 515.30 2522p2('D)3s—2522p 2(*P)4p 2p_2pe | 5,3, W
Uv20.07 2406.437 2407.169 | 206 972.72 248 515.30 2522p 2('D)3s-2522p 2(°P)4p p2pe | 3,9,
Uv21.01 2407.357 2408.089 | 211 522.117 253 048.82 2522p%(°P)3p-2s22p%('D)3d | *D°-*D | -
UV21.01 | 13 | 2407.470  2407.477 2408.210 | 211 522.117 253 046.74 2522p2(°P)3p—2s22p%('D)3d | 2D°-?D | -k |W
Uv20.07 | 7 | 2411.622 [ 2411.597 2412.330 | 206 972.72 248 426.41 2522p2('D)3s—2522p 2(*P)4p zp-2pe | 8,V |W
uvas { 2411.644 { 2412.378 | 214 169.920 255 622.80 2522p2(3P)3p-2522p%('D)3d | P°-2S | Yu'fo
uvas 6 | 2415.121  2415.126 2415.860 | 214 229.671 255 622.80 2529p2(3P)3p-2522p%('D)3d | P°-2S | u-lfy (W
UV21.01 | 14 | 2418459  2418.459 2419.194 | 211 712.732 253 048.82 2522p2(3P)3p-2522p%('D)3d | (D°-*D | "= (W
Uv21.01 2418.580 2419.315 | 211 712.732 253 046.74 2522p2%(°P)3p-25s22p2('D)3d | *D°-?D | *-"e
UV20.06 | 15 | 2425564  2425.567 2426.303 | 206 971.68 248 186.64 2522p2('D)3s-2s22p2(3P)dp P2p° | 8,5,
Uv20.06 2425.628 2426.365 | 206 972.72 248 186.64 2522p2(1D)3s-2522p%(*P)dp 2D-2D° | Yo,
Uv24 5 | 2431.652  2431.641 2432.379 | 214 169.920 255 281.93 2522p%(°P)3p-2s22p2(°P)4d | 2P°-PP | Yp-ify |W
uvis 20 | 2433.534 2438.542 2434.281 | 188 888.543 229 968.44 2522p *(*P)3s—2522p*('D)3p 2p2pe | Vo=Ys (W
uva4 2 | 2435.189  2435.181 2435.920 | 214 229.671 255 281.93 2529p4(°P)3p-2s220%(°PMd | PP | Uotfe (W
UV20.06 2435.994 2436.733 | 206 971.68 248 010.23 2529p2('D)3s-2522p2(°P)dp 2P-2D° | B,
UV20.06 | 14 | 2438.051  2436.056 2436.795 | 206 972.72 248 010.23 2522p%('D)3s-2522p*(*P)dp DD | =Ty |W
uva4 2 | 2438066  2438.067 2438.807 | 214 169.920 255 173.58 2522p2(°P)3p-2522p2(°P)4d | PP | Yoy |W
Uv24 8 | 2441.626  2441.626 2442.366 | 214 229.671 255 173.58 2s22p2(°P)3p—-2s22p2(*P)Ad | PP | Y% (W
uvis 16 | 2444.248  2444.251 2444.992 | 189 068.514 229 968.44 2522p2(°P)3s-2s22p (' D)3p 2p2p° | 3Py (W
uv1g 22 | 2445538  2445.529 2446.270 | 189 068.514 229 947.07 2522p2(3P)3s—2522p 2(*D)3p 2p2De | 3,5/ |W

1.OIF | MI 2470.219 2470.966 0.00 40 470.00 2522p3-2s%2p3 48°-2p° | 3ty

1.0IF | MI 2470.341 2471.088 0.00 40 468.01 2522p3-2522p3 ago-2p° | 3,3,
uval 12 | 2517.974 2517.964 2518.722 | 211 522.117 251 224.79 2522p3(°P)3p—2s22p2(‘D)3d | D°-°F | “fo=%f2 |W
uv23 2523.061 2523.820 | 214 169.920 253 792.40 2522p%(°P)3p-2522p2('D)3d | P°-*P | YoOfs
uva3 7 | 2523212  2523.214 2523973 | 214 169.920 253 789.99 2522p%(°P)3p—2522p2('D)3d | 2P°-2P | Y=o |W
uvas 11 | 2526.869  2526.872 2527.631 | 214 229.671 253 792.40 2529p2(3P)3p-2s22p2('D)3d | PP | Y-t [W
[R] 2527.026 2527.785 | 214 229.671 253 789.99 2522p2(3P)3p-2522p2('D)3d | PP | Yu-'fe
uval 2530.112 2530.873 | 211 712.732 251 224.79 2522p2(°P)3p-2522p%('D)3d | D°-F | "=
uval 13 | 2530274  2530.279 2531.040 | 211 712.732 251 222.19 2522p2(°P)3p~2s22p%(‘'D)3d | 2D°-*F | ="/ |W
uUvaz 11 | 2571454  2571.457 2012.221 | 214 169.920 253 046.74 2822p=(°P)3p-25°2p*('D)3d | P-*D | Ya="% |W
Uva2 13 | 2575271  2575.277 2576.048 | 214 229.671 253 048.82 2520p%(°P)3p-2s22p%('D)3d | 2P°-*D | Yoy |W
uva2 2575.415 2576.186 | 214 229.671 253 046.74 2522p%(*P)3p—2522p2('D)3d | P°-*D | -
Uv19.09 | 8 | 2715365  2715.360 2716.165 | 195 710.47 232 527.09 2s2p*-2522p3('D)3p 25-2p° | =%, |W
UV19.09 | 6 | 2718.828  2718.805 2719.611 | 195 710.47 232 480.44 2s2p*-2522p2(*D)3p 25 2p° | Y,y |W
Uv20 17 | 2733289  2733.294 2734.103 | 203 942.288 240 517.35 2529p2(3P)3p-2522p%(*P)ds 20 | Y-y |[W
Uv20 15 | 2747.367  2747.367 2748.180 | 203 942.288 240 330.01 2522p%(°P)3p—-2522p 2(*P)4s 5o | Y-l IW




ENERGY LEVELS AND WAVELENGTHS FOR SINGLY-IONIZED OXYGEN (O n) 1193
Table 1. Wavelengths and Energy-Level Classifications for O 1 — Continued
Mult. | Rel. Air Wavelength @A) |Vacuum Wave- Levels (cm™ %) Configurations Terms J Ref.
No. Int. | Observed  Calculated length (A) Lower Upper Values
Uv21.13 6 | 2783.026  2783.029 2783.850 | 212 593.82 -~ 248 515.30 2s2p*-2522p2(°P)dp 2p_2p° | 3, 3, |W
Uv21.13 2 2789.934 2789.933 2790.756 | 212 593.82 -~ 248 426.41 252p*-25%2p*(°P)dp 2p_2pe | Y, |W
UvV4T | 8 | 2796.644  2796.655 2797.480 | 240517.35 -~ 276 263.81 2522p2(°P)ds-2s22p2('DYf P | 2P-A[I[| Y- (W
UV2i.13 1 2803.101 2803.109 2803.935 | 212 762.256 - 248 426.41 2s2p4-25%2p2(°P)4p 2p2pe | Yoy |W
uv2l.12 8 | 2808.729  2808.728 2809.555 | 212 593.82 -~ 248 186.64 252p4-2522p2(°P)dp 2p_2D° | o5y | W
uv2l.12 2822.719 2823.550 | 212 593.82 ~ 248 010.23 2s2p4-25%2p?(*P)4p 2p2pe | 3,9,
uval.12 7 | 2836.220  2836.208 2837.042 | 212 762.26 -~ 248 010.23 2s2p*-2s22p*(P)dp p2pe | Yy (W
Uv42 9 | 2884.214  2884.221 2885.067 | 231 296.126 ~ 265 957.37 25%2p?(°P)3d-2s22p%CP)5f F | F-?12| ¥="fs |W
Uv40 4 | 2884.778  2884.756 2885.602 | 231 350.087 ~ 266 004.90 2522p2(3P)3d-2s22p2(CP)5f F | F-2(4]°| *fo-Tfo |W
Uv4l 2885.799 2886.646 | 231 350.087 -~ 265 992.37 2522p2(°P)3d-2s22p%(*P)5f F | *F-2(3]°| */a="
Uv49 5w| 2887.964  2887.964? 2888.811 | 251222.19 ~ 285 838.51? 2522p2('D)3d-2522p2('D)5f G | F-H4)| o~ |W
uv42 2888.203 2889.050 | 231 350.087 ~ 265 963.54 2522p2(°P)3d-2s22p*(*P)5f F R U P e T
Uv40 6 | 2891.289  2891.254 2892.102 | 231 427.970 ~ 266 004.90 2522p2(°P)3d-2s22p2(*P)of F | AF-2[4]°| o~ |W
Uv40 7 | 2891.684  2891.685 9892533 | 231 427.970 ~ 265 999.75 25%2p2(°P)3d-2s22p?CP)5f F | F-*[4]°| -"h |W
Uv4l 3 | 2892.306 [ 2892.302 2893.150 | 231 427.970 -~ 265 992.37 2s22p2(°P)3d-2s%2p%(*P)5f F | “F-2[8]"| =" |W
uv4l { 2892.307 { 2893.155 | 231 427.970 ~ 265 992.31 25%2p2%(°P)3d-2s22p%CP)5f F | “F-2[3]"| o-"/»
Uv39 8 | 2897.510  2897.505 2898.354 | 231 427.970 ~— 265 930.31 2529p(P)3d~2522p*(°P)5f G | F=2(5]| Vu=Ps |W
Uv40 2899.832 2900.682 | 231 530.246 ~ 266 004.90 2522p%(°P)3d-2s22p%(°P)5f F | *F-2[4]°| *fa-")
Uv40 7 | 2900.267  2900.265 2901.115 | 231 530.246 ~ 265 999.75 2522p2(°P)3d-2s22p%(*P)of F | 4F-2(4)°| %o~ |W
Uv4l 2900.891 2901.741 | 231 530.246 ~ 265 992.31 2522p2(*P)3d-2s22p%(°P)5f F | *F-2[3]°| %a~"/s
uvar 8 | 2004.245  2904.238 2905.089 | 231 296.126 ~ 265 718.48 2s22p2(°P)3d-2s22p2(°P)5f G | 4F-2[3)°| Y-t (W
uvas 8 | 2905.010  2905.004 2905.856 | 231 350.087 - 265 763.36 2522p2%(°P)3d—-2s22p%C*P)5f G | F-*(4]] f—Tfe |W
Uvas 2906.120 2906.971 | 231 530.246 ~ 265 930.31 2522p%(*P)3d~2s22p2(°*P)5f G | *F-*5]°| "~
uv3g 18 | 2906.553  2906.553 2907.404 | 231 530.246 -~ 265 925.19 2522p2(°P)3d-2s22p%(°P)5f G | *F-2[5]°| %x-'Ys|W
uva7 6 | 2908.643  2908.637 2909.489 | 231 350.087 - 265 720.38 2s22p%(°P)38d-2s22p2(*P)of G | ‘F-%[3]°| ®/—T/2 |W
uv37 3 | 2908.781 2908.798 2909.650 | 231 350.087 ~ 265 718.48 2522p%(*P)3d-2s22p%(*P)of G | *F-2[3]°| *fe-"% |W
uvae 8 | 2911.130  2911.121 2911.973 | 231 296.126 ~ 265 637.10 25%2p2(°P)3d-2522p%(*P)5f D | F-2[3)°| ¥o="ls |W
Uvas 2911.594 2912.447 | 231427970 ~ 265 763.36 2522p?(°P)3d-2s22p%C*P)5f G | ‘F-*(4]°| Yo="a
Uv3s 11 | 2911.769  2911.770 2912.622 | 231 427.970 -~ 265 761.29 2522p2(°P)3d-2s22p%C°PYof G | ‘F=2(4]°| o= |W
uvaT 2 | 2915243  2915.244 2916.097 | 231 427970 - 265 720.38 25%2p%(°P)3d-2s22p%C*P)5f G | ‘F-2[3]°| "fu-T/2 |W
Uv36 8 | 2915578 2915576 | 2916.429 | 231350.087 — 265 638.59 2522p*(°P)3d~2s22p2(*P)5f D | F-2(3]°| YT |W
Uv36 2915.702 2916.556 | 231 350.087 -~ 265 637.10 2522p%(°P)3d-2522p%(*P)5f D | F-2[3]°| /o=,
uvas 2920.470 2921.325 | 231 530.246 - 265 761.29 2522p?(*P)3d—2s22p2(*P)5f G | ‘F-2l4]°| -t
Uv21.11 3 | 2964.169  2964.182 2965.048 | 212 593.82 - 246 320.086 252p1-2522p*(°P)dp PP | Hplfy |[W
Uv48 4 | 2966.098  2966.088 2966.954 | 248 5156.30 -~ 282 219.90 2s22p*(°P)4p~2s%2p?('S)ds PP | Yty |W
Uv46 4 | 2972.769  2972.745 2973.613 | 232 959.210 - 266 588.33 25%2p?(*P)3d-2s22p?%('D)4p P2 | YT |W
Uv2l.11 5 2979.049 2979.061 2979.930 | 212 762.25 ~— 246 320.086 2s2p4-2s22p%(°*P)4p 2pipe | Yy (W
Uv44 3 2980.449 2980.451 2981.321 | 232 462.724 ~ 266 004.90 2s%2p2(°P)3d—2522p %(*P)5f F PR =T |W
Uv43 4 2990.673 2990.668 2991.541 | 232 535.949 -~ 265 963.54 2522p2%(°P)3d—2s22p 2(°P)5f F P20 3ptfy (W
Uv43 2991.221 2992.093 | 232535.949 ~— 265 957.37 2522p%(°P)3d-2522p CP)Sf F | P22 Yo=Y
Uvs0 Tw | 2995.871 2995.8107 2996.745 | 262 608.28 - 285 978.5? 2s22p2%('D)3d-2s22p%('D)sf B| 2G5 %- |W
Uvs0 { 2995.9167 { 2996.745 | 252 609.46 - 285 978.57 25%2p2('D)3d-2s22p2('D)5f H| 2G-2[5]°| "/e-P/e
56.03 2996.937 2997.811 | 232 535.949 - 265 893.62 25%2p2(°P)3d-2s22p*CPYf D | *P-R1I| o=
uv43 2997.188 2998.062 | 232 602.492 - 265 957.37 2s22p2(°P)3d-2s22p%(C°P)5f F | *P-2[2)°| Vo=
56.01 5 | 3001.696  3001.693 3002.568 | 232 462.724 - 265 767.55 25%2p2(°P)3d-2s22p2(*P)5f D | P-22)°| %= |W
56.03 8 | 3002.977 = 3002.978 3003.854 | 232 602.492 - 265 893.06 2522p2(°P)3d-25%2p%(*P)5f D | 1P-[1]°| Yutfy |[W
56.02 | 10 | 3005.958  3005.950 3006.826 | 232 462.724 - 265 720.38 2522p2(°P)38d-2s22p2(*P)5f G | ‘P-2(3]°| ®fa-To |W
74.01 | 10 | 3005.958  3005.979 3006.855 | 232 747.562 - 266 004.90 2522p?(°P)3d-2s%2p%C*P)5f F | 4D-2[4)°| %"y |W
56.02 3006.122 3006.998 | 232 462.724 - 265 71848 2s22p%(°P)3d~2s22p%C°P)5f G | P-A(3]°| /o=
74.01 5 | 3006.565  3006.544 3007.421 | 232 753.816 - 266 004.90 2s22p%(*P)3d-2s22p2(°PY5f F | D-2[4| /=T |W
74.01 | 14bl| 3007.035 ( 3007.010 3007.887 | 232 753.816 — 265 999.75 2522p?(*P)3d—2522p%(*P)5f F | “D-*[4]°| "= (W
73.03 { 3007.029 { 3007.905 | 232 711.642 - 265 957.37 25%2p2(°P)3d-2s22p*(°P)5f F | “D-212]| Y2-%
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Table 1. Wavelengths and Energy-Level Classifications for O 1 — Continued

Muit. Rel. Air Wavelength (}\) Vacuum Wave- Levels (cm™%) Configurations Terms J Ref,
No. Int. | Observed  Calculated length (A) Lower Upper Values

74 3007.112 3007.988 | 232 747.562 265 992.37 2522p2(°P)3d~-2s22p%(°P)5f F | “D-2[3]°| %5/

74 3007.118 3007.994 | 232 747.562 265 992.31 2522p?(°P)3d-2s22p%C°P)5fF | *‘D-2[3]°| 5%/~"/»

74 7 | 3007.681 3007.678 3008.554 | 232 753.816 265 992.37 25%2p3(°P)3d-25%2p%C°P)5f F | *D-2[3)| "o~k

74 { 3007.683 { 3008.560 | 232 753.816 265 992.31 2s22p?(°P)3d-2s22p2(°P)5f F | *D-2(3]°| "o~/
56.01 9 | 3008.318 3008.307 3009.184 | 232 535.949 265 767.55 2522p?(°P)3d—-2s22p%(°P)5f D | ‘P-2(21°| ¥~
56.01 " 3008.422 3009.299 | 232 535.949 265 766.28 2522p2(°P)3d-2s%2p2(°PYof D | *P-?121°| -
73.03 7 3008.570 3008.579 3010.456 | 232 745.981 265 963.54 2s22p%(°P)3d-2s22p%(CP)5f F | ‘D-2[12)° %% |W
73.03 3009.722 3010.599 | 232 747.562 265 963.54 2522p%(°P)3d-2s22p%(°P)5f F | D221 %/
73.03 3010.138 3011.015 | 232 745.981 265 957.37 2522p2(3P)3d-2s22p2(°PY)of F | *D-212]°| ¥.-%/,
83.01 9 3011.534 3011.527 3012.405 | 232 796.298 265 992.37 2522p2(°P)3d-2s22p%(*P)of F | 2F-*[3]°| ®-% |W
83.01 { 3011.533 { 3012.410 | 232 796.298" 265 992.31 2522p2(°P)3d-2s22p%(°P)5f F | 2F-%(3]°| ®fa-"o
56.02 3012.756 3013.634 | 232 535.949 265 718.48 2522p%(°P)3d-2s22p%C°P)5f G | *P-2[3]°| ="l
73.02 8 | 3012.825 3012.806 - 3013.684 | 232 711.642 265 893.62 2522p*(°P)3d-2s%2p*(°P)5f D | “D-31] Y=
73.02 { 3012.857 { 3013.735 | 232 711.642 - 265 893.06 2522p%(°P)3d-2s22p%(°P)of D | “D=2[1]°| Y-/

56 11 3013.357 3013.361 3014.239 | 232 462.724 265 638.59 2522p2(°P)3d-2s22p%(*P)5f D | P-2[3]°| "h-"f2 |W
56 3013.497 3014.375 | 232 462.724 265 637.10 25%2p%(°P)3d-2s22p%(°P)5f D | ‘P-2[3]°| %"
84.01 7 3014.158 3014.145 3015.023 | 232 796.298 265 963.54 25%2p2(°P)3d-2522p2CP)5f F | 2F-2[2]° %%z |W
56.01 8 3014.469 3014.459 3015.337 | 232 602.492 265 766.28 2s22p2%(°P)3d-2s22p%CP)of D | *P-221°| Yo |W
73.02 3015.928 3016.806 | 232 745.981 265 893.62 2522p2(°P)3d-2s22p%(°P)5f D | “D-3{1]°| o=,
73.02 7 3015.974 3015.978 3016.857 | 232 745.981 265 893.06 2s22p2(°P)3d-2522p2(*P)5f D | *D-?[1]°| -ty (W
56 5 3020.173 3020.163 3021.043 | 232 535.949 265 637.10 2522p2(°P)3d-2s22p2(*P)of D | *P-*(3]°| %.-%: |W
84 7 3025.218 3025.232 3026.113 | 232 959.210 266 004.90 2522p2(°P)3d-2s22p%(°P)5f F P 2(4)°| o-The |W
84 9 3025.705 3025.704 3026.585 | 232 959.210 265 999.75 2522p%(P)3d—2s22p%(*P)af F | 2F-2[4°| o-"% |W
83.01 lw| 3026.383 3026.380 3027.261 | 232 959.210 265 992.37 2522p2(°P)3d—2s22p 2(*P)5f F | 2F-2[3]°| oSl |W
83.01 { 3026.385 { 3027.267 | 232 959.210 265 992.31 2522p?(°P)3d-2s22p*(°P)5fF | 2F-*(81 =712
73.01 1 3027.577 3027.559 3028.440 | 232 745.981 265 766.28 2522p2(°P)3d-2522p2C*P)5f D | *D-2(2)7| ¥~ |W
73.01 { 3027.587 { 3028.469 | 232 747.562 265 767.55 2522p2(*P)3d-2522p%(°P)5f D | “D-2[2]°| */-":

73 7 3027.976 3027.971 3028.853 | 232 747.562 265 763.36 2522p2(°P)3d-2s22p2C°P)5f G | *D-2[4]°| %=/ |W
73 3028.545 3020.427 | 232 763.816 265 763.36 25229 2(°P)3d- 2522p2(°P)Bf C | D-2(4)°] -T2

73 9 3028.736 3028.735 3029.617 | 232 753.816 265 761.29 25%2p2(°P)3d-2522p2(*P)5f G | *D-2[4]°| "o-"fe [W
72.01 3 | 3031.928 f 3031.919 3032.801 [ 232 747.562 265 720.38 25%2p2(°P)3d-2s22p%CPYof G | *D-H3I°| /=T (W
72.01 { 3031.948 { 3032.830 | 232 745.981 265 718.48 2522p*(*P)3d-2s22p%(°P)5f G | “D-*(31°| *a="fa
81.02 3032.063 3032.945 | 232 796.298 265 767.55 2522p2(°P)3d-2s22p2(*P)5f D | *F-2[2)°| %o

83 12 3032.084 3032.077 3032.959 | 232 959.210 265 930.31 2522p2(°P)3d-2s22p2(*P)5f G | 2F-2[5]°| "fo~"'e
72.01 3032.093 3032.976 | 232 747.562 265 718.48 25%2p2(°P)3d-2522pC°P)5f G | “‘D-2[3)°| °/-"%

82 9 | 3032.458  3032.448 3033.331 | 232 706.208 266 763.36 2520p2(3P)3d- 2522p2(3P)BF G | 2P-2[4)°| %"
7201 3032.494 3033.376 | 232 753.816 265 720.38 2522p2(°P)3d-2s%2p2(°P)of G | “D-3[3]"| "a~"F2
81.03 7 | 3036.402  3036.407 3037.290 | 232 796.298 265 720.38 25%2p%(°P)3d-2s22p%(*P)5f G | 2F-*[3]°| ="/ |W
72 8 | 3039.461 3030.450 3040.334 | 232 745.981 266 637.10 2522p2(*P)3d—2522p%(°P)5f D | D-2[3)°| Y- (W
72 { 3039.458 { 3040.343 | 232 747.562 265 638.59 2522p2(°P)3d-2s22p%C*P)5f D | *D-2[3)°| *~")e

72 3039.596 3040.481 | 232 747.562 265 637.10 2522p%(°P)3d-2s22p2(P)5f D | “‘D-?(3)| /="

72 3040.036 3040.921 | 232 753.816 265 638.59 2522p2(°P)3d-2522p2(°P)5f D | ‘D-A3)°| ="t
81.01 2 | 3043.991  3043.969 3044.854 | 232 796.298 265 638.59 2529p2(°P)3d-2s22p%(°P)of D | 2F-*[3]°| %a~"ho |W
103.02] 4wl 3046.693  3046.6947 3047.580 | 253 048.82 285 861.74? 2522p%(*D)3d-2s22p?('D)5f F | 2D-*(8]°| /-T2 |[W
81.02 | 13bl| 3047.115 3047.119 3048.005 | 232 959.210 265 767.55 2s22p2(°P)3d-2s%2p2(°P)of D | *F-%2]° =" |W
81.01 | 10bl| 3059.293  38059.284 5060.173 | 282 959.210 265 637.10 25%2p°(*P)3d-25"2p °CP)5f D | F-?[8]| o=l (W
31.04 9 3081.391 3081.389 3082.284 | 212 593.82 245 037.29 2s2p*-2522p%(°P)Mp P23 | 3ptfy |W
88.10 | 10 3090.376 3090.386 3091.283 | 233 544.59 265 893.62 2522p%(°P)3d-2s22p%(°P)5f D | 2P-2(11°| YaPfe |W
88.09 8 | 3091.53G  3091.583 5092.431 | 233 430.53 205 767.55 . 2522p2(°P)3u-2522p2CP)5/ D | 2P-2(2]"| o=t |W
31.04 9 | 3097477  3097.471 3098.370 | 212 762.25 245 037.29 2s2p*-2522p*(*P)4p P2 | Yp-lfy |W
88.09 3 | 3102588  3102.599 3103.500 | 233 544.59 265 766.28 2520p2(°P)3d-2s22p2(°P)5f D | 2P-2(2]°| =" (W
88.08 8 | 3104.049  3104.056 3104.957 | 233 430.53 265 637.10 2522p?(°P)3d-2s22p2(*P)6F D | 2P-2[3]1 3/-5, IW
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ENERGY LEVELS AND WAVELENGTHS FOR SINGLY-IONIZED OXYGEN (O 1) 1195
Table 1. Wavelengths and Energy-Level Classifications for O 1 — Continued

Mult. Rel. Air Wavelength (A) Vacuum Wave- Levels (em™") Configurations Terms J Ref.
No. Int. | Observed  Calculated | length () Lower Upper Values
104.01 3w | 3107.846 3107.846? 3108.748 | 253 792.40 - 285 959.697 2522p2('D)3d-2s%2p2('DY5f D | 2P-2[2]*| ¥ |W
14 i1 3113.611 3113.617 3114.520 | 206 786.286 - 238 893.96 2522p2(°P)3p-2522p*(°P)4s petp 335y | W
14 17 3122.521 3122.524 3123.429 | 206 877.865 - 238 893.96 2522p2(°P)3p-2522p%(°P)4s 4De4p 51,5y |W
14 13 3123.921 3123.910 3124.816 | 206 730.762 -~ 238 732.65 2822p4(°P)3p-2s¢2pe(°P)4s P°-p Yo3fy | W
14 17 | 3129.334  3129.340 3130.247 | 206 786.286 — 238 732.65 25%2p?(°P)3p-2522p 2(*P)4s DoAP | -t (W
14 17 3134.218 3134.213 3135.121 | 206 730.762 - 238 627.46 2522p2(°P)3p-2522p*(*P)ds 1De-4p Yo=tfy |W
14 22 | 3134.720  3134.726 3135.634 | 207 002.482 - 238 893.96 2522p%(°P)3p-2522p?*(*P)4s DP | Tt |W
14 19 | 3138.335 3138.337 3139.246 | 206 877.865 - 238 732.65 2522p%(°P)3p-2522p2(°P)4s poip 5= |W
14 17 3139.680 3139.678 3140.588 | 206 786.286, — 238 627.46 2522p2(*P)3p-2522p 2(°P)4s 4pe-4p Yotfy |W
44.03 3 3147.827 3147.842 3148.753 | 230 609.45 . -~ 262 368.05 2522p?(8)3s-2522p 2(°P)5p 52 | Yy |W
44.03 lw| 3155.906 3155.914 3156.828 | 230 609.45 — 262 286.82 2522p2(*S)3s—2s22p 2(°*P)5p 252pe | Ypulfy |[W
93.10 9 3167.571 3167.577 3168.493 | 234 402.797 -~ 265 963.54 25%2p2%(*°P)3d-2s22p%(*P)5f F | D-2[2]"| %u-"%e |W
93.09 | 13 | 3168.634  3168.628 3169.545 | 234 454.634 - 266 004.90 25%2p%(°P)3d-25%2p2(°P)5f F | 2D-2[4)| *-T |W
93.08 7 3169.865 3169.887 3170.805 | 234 454.634 -~ 265 992.37 2522p2(°P)3d-2s22p%(*P)5f F | 2D-A[3)| %~ |W
93.08 { 3169.893 { 3170.811 | 234 454.634 - 265 992.31 2522p%(°P)3d-2s22p%C*P)5f F | *D-%(3)"| %~"/2
93.07 4w | 3187.369 3187.371 3188.292 | 234 402.797 - 265 767.55 2522p2(*P)3d-2s22p%(*P)of D | ZD-P[2]°| - |W
93.05 3 | 3192.358  3192.365 3193.288 | 234 402.797 - 265 718.48 25%2p2(°P)3d-2s%2p*CP)5f G | *D-23]°| Yo" | W
93.06 | 3 | 3193.061  3193.075 3193.998 | 234 454.634 - 265 763.36 2522p2(°P)3d~2s22p%(°P)of G | 2D-2[4]°| Sp=Te |W
93.05 lw| 3197.646 3197.659 3198.583 | 234 454.634 ~ 265 718.48 2522p2(°P)3d-2s22p2(C°P)5f G | 2D-?[3]°| "1 |W
93.04 | 3 | 3200.688  3200.683 3201.608 | 234 402.797 - 265 637.10 2522p2(°P)3d-2s22p2(*P)5f D | 2D-3(3]°| -y |W
107 10 | 3215877  3215.866 3216.795 | 267 768.20+x — 298 855.04+x | 252p°(°S*)3p-2s52p3(°S°)4s Sp_83° | 3=y |W
107 11 | 3216618  3216.620 3217.549 | 267 775.48+2 — 298 855.04+2 | 2s2p3(°S°)3p—2s2p3(°$°)4s Sp_8se | 5/, (W
107 12 3217.915 3217.925 3218.855 | 267 788.09+x — 298 855.04+x | 2s52p*(°S°)3p—2s2p3(°S°)4s Sp_8se | 74—/ |W
39 16 | 3270.855  3270.856 3271.798 | 228 723.84 — 259 288.07 2522p2('D)3p-2522p2('D)ds | ZFO-ED | -y (W
39 3270.905 3271.848 | 228 723.84 — 259 287.61 2522p%('D)3p-2522p3('D)4s 2pe_2D 5y=1y

39 | 17 | 3273.437  3273.434 3274.377 | 228 74745 - 259 287.61 2522p%(*D)3p-2s22p2('D)4s 2D | Ty |W
52.01 1 3275.622 3275.612 3276.556 | 231 350.087 - 261 869.94 25%2p2(°P)3d-2s%2p2(*P)5p F-2D° | B |W
23 17 | 3277566  3277.561 3278506 | 208 392.258 — 238 893.96 25%2p%(°P)3p-2522p2(°P)4s PP | S (W
105.01 3w! 3285.016  3285.016? 3285.963 | 255 622.80 - 286 055.28? 2s22p?('D)3d-2s%2p%('D)Af P | BSALPL Yol W
23 21 3287.472 3287.471 3288.418 | 208 484.202 - 238 893.96 2522p2(*P)3p-2s22p2(*P)4s ipe_ip 505 W
23 17 3289.981 3289.982 3290.930 | 208 346.104 - 238 732.65 2522p2(°P)3p-2522p2(*P)4s ipe_ip Yoy | W
23 14 | 3294.992  3294.987 3295.936 | 208 392.2568 - 238 732.65 25%2p*(°P)3p-2522p*(*P)4s ipeip | 3SR, | W
23 10 | 3301.407  3301.411 3302.362 | 208 346.104 — 238 627.46 2522p%(°P)3p-2s2202(°PYs | PP | -t |W
23 17 | 3305.005  3305.003 3305.955 | 208 484.202 - 238 732.65 2522p2(°P)3p-2522p*(*P)4s PP | -ty |W
23 17 | 3306.449  3306.451 3307.403 | 208 392.258 -~ 238 627.46 25%2p%(°P)3p-2522p*(*P)ds PP | ety (W
52 3351.310 3352.273 | 231 350.087 - 261 180.59 2522p2(*P)3d-2s%2p 2 (°*PY5p AP-1D° | 50Ty

52 3 3360.105 3360.083 3361.049 [ 231 427.970 - 261 180.59 2522p2(*P)3d-25%2p*(*P)5p IFD° | YT |W
55.08 2 18360279  3360.281 3361.246 | 232 535.949 - 262 286.82 25%2p%(°P)3d-2s%2p2(*P)5p PP | Y-y (W
52 3360.616 3361.581 | 231296.126 - 261 044.03 25%2p%(°P)3d-2s22p2(P)5p | F-D° | Yo"y

52 lw| 3366.706 3366.723 3367.690 | 231 350.087 - 261 044.03 25%2p%(°P)3d-25>2p *(*P)5p F-AD° | Bty (W
52 6 | 3370.279  3370.293 3371.261 | 231 296.126 - 260 958.62 2522p2%(*P)3d-2s%2p*(*P)5p FD° | Py |W
52 9 3371.683 3371.674 3372.642 | 231 530.246 -~ 261 180.59 2322p2(3P)3d—2s"2pz(3P)5p IFAD° | Ty |W
96 1 3374.077 3374.0R6 3375.035 | 248 1530 - 278 144.62 2529n2(°P)ap-2s22n2(*N)5s 2pe_2n) 350 W
71.01 1 | 3374.899  3374.892 3375.861 | 232 745.981 - 262 368.05 2522p2%(*P)3d—-2s22p2(*P)5p D-2pe | Y, |W
52 3 | 3375682  3375.577 3376.546 | 231 427.970 - 261 044.03 2522p%(°P)3d-2s22p*(*P)5p F1D° | Y- |W
52 2 | 3375608 2375603 3376 572 | 231 296.126 - 260 911.96 2s22p2(3P)3d 25 22p 2(3P)5p AF-1D° | 3,0/ (W
52 3 | 3376.436  3376.435 3377.405 | 231 350.087 — 260 958.62 25%2p%(°P)3d-2s%2p*(*P)5p F-1D° | - |W
9 21 | 3377.146  3377.146 3378.116 | 203 942.288 - 233 544.59 2522p2(°P)3p-2s22p2(°P)3d | 28°-*P | Yo |W
9 23 | 3390.209  3390.209 3391.182 | 203 942.288 - 233 430.53 2522p2(°P)3p-2522p2(°P)3d 2802 | Yoy |[W
44 3407.223 3408.200 | 229 947.07 - 259 288.07 2522p2('D)3p-2522p%('DY)4s | D°-*D | %fo-Pe

44 17 | 8407.273  3407.276 3408.254 | 229 947.07 - 259 287.61 2s29p2('D)3p-2s22p3('D)ds | D°-2D | - (W
44 16 3409.710 3409.706 3410.684 | 229 968.44 -~ 259 288.07 2522p%('D)3p-2s22p?(* D)4s ’D°—?p 33y |W
44 3409.760 3410.738 | 220 068.44 - 259 287.61 2:2952(1D)3p 2522p 2('D) s pe 2p | ¥,
101.03 6 [ 3419.841  3419.849 3420.830 | 252 987.23 - 282 219.90 2522p2('8)3p-2522p%('S)4s petg | Yoty |W
101.031 7 | 3420571  3420.570 3421551 | 252993.39 -~ 282219.90 2522p2%('8)3p~2522p?('S)ds pets | -ty lW
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1196 MARTIN, KAUFMAN, AND MUSGROVE
Table 1. Wavelengths and Energy-Level Classifications for O 1 — Continued

Mult. Rel. Air Wavelength (.3;) Vacuum Wave- Levels (cm™ 1) Configurations Terms J Ref.
No. Int. | Observed  Calculated length (A) Lower Upper Values
55.07 2 | 3428509 3428.509 3429.492 | 232 462.724 261 621.56 2522p2(*P)3d~2s22p%(*P)5p P-4S° | St |W
55.07 8 | 3437.144 3437.141 3438.126 | 232 535.949 261 621.56 25%2p?%(*P)3d-2s22p*(°P)5p P-48° | -y |W
55.07 3445.023 3446.010 | 232 602.492 261 621.56 2522p2(°P)3d~25%2p %(*P)5p PSS | Yo

27 15bl| 3447.861 3447.855 3448.843 | 211 522.117 240 517.35 2522p?(°P)3p-2s22p2(*P)ds 2pe-2p -y | W
71 4 | 3453.094 3453.100 3454.090 | 232 747.562 261 698.75 2522p?(°P)3d~2s22p*(°P)5p D-2D° | -y |W
88.07 6 | 3454.736  3454.731 3455.721 | 233 430.53 262 368.05 2522p2(°P)3d~25%2p(*P)5p 2p2pe [ 3,3, |[W
3.01 9bl| 3455.085 3455.0754 3456.0652 | 185 235.281 214 169.920 2522p2(°P)3s~2522p 2(°P)3p p2pe | Yyl |W
81 10 | 3457.920 3457.933 3458.923 | 232 959.210 261 869.94 25%2p2(°P)3d~25%2p*(*P)5p 2F2D° | Y-y |W
81 8 3458.936 3458.923 3459.914 | 232 796.298 261 698.75 2522p?(*P)3d~2s%2p2(°P)5p 2p-2D° | 5/,-%, (W
55.06 | 8 | 3459.988  3460.019 3461.010 | 232 462.724 261 356.02 2522p%(°P)3d~2s22p%("P)6p | PP | St |W
88.07 4 | 3468.421 3468.403 3469.396 | 233 544.59 262 368.05 2522p2(°P)3d~2522p%(*P)5p 2p_2p° | Y,y |[W
55.06 3468.811 3469.804 | 232 535.949 261 356.02 2522p*(*P)3d~252p *(*P)5p PP | Y-y

27 20 | 3470.281 3470.277 3471.271 | 211 522.117 240 330.01 2522p%(°P)3p~2s22p*(°P)ds pe-p | Yyl 1W
27 21 3470.676 3470.672 3471.666 | 211 712.732 240 517.35 2522p%(°P)3p~2s22p2(°P)4s 2De-2p 53y | W
55.06 6 | 3471.402 3471.401 3472.395 | 232 462.724 261 261.29 2522p2(°P)3d~-25%2p*(*P)5p PP | 50 (W
8 5 | 3474.926 3474.926 3475.921 | 203 942.288 232 711.642 2522p 2(°P)3p~2522p 2(*P)3d 254D | =Yy (W
88.07 3 | 3478219 3478.205 3479.201 | 233 544.59 262 286.82 2522p2(°P)3d~2s%2p2(°P)5p 2p2pe | Y-y |W
55.06 3480.250 3481.247 | 232 535.949 261 261.29 2522p?(°P)3d~2s22p *(*P)5p b2 o
55.05 3481.156 3482.153 | 232 462.724 - 261 180.59 2529p(°P)3d~2s22p%(°P)5p | ‘P-D° | YT
55.06 3485.932 3486.930 | 232 535.949 261 214.47 25%2p?(°P)3d~2s22p %(*P)5p PP | 3p=tfy

7 4 | 3488.173 3488.160 3489.159 | 203 942.288 232 602.492 2s22p2(*P)3p~2s22p(*P)3d 25°_4p Yoty |W
43.02 6 3488.258 3488.273 3489.271 | 229 947.07 258 606.35 2522p%(*D)3p~2s22p2(°P)5s 2pe_2p 5= |W
55.06 3488.332 3489.330 | 232 602.492 261 261.29 25%2p2(*P)3d-2s22p*(*P)5p PP | Yo
43.02 3490.876 3491.875 | 229 968.44 258 606.35 2522p?(*D)3p-2s22p3(°P)5s 2De-2p 3=y
55.06 3494.040 3495.040 | 232 602.492 261 21447 2522p?(*P)3d~2s%2p*(°P)5p N S A

70 3494.277 3495.277 | 232 745.981 261 356.02 2522p%(°P)3d~2s22p 2(*P)5p DP° | Y=y

70 6 3494.490 3494.470 3495.470 | 232 747.562 261 356.02 2522p2(*P)3d-2s%2p%(*P)5p DR | - |W
70 8 | 3495.235 3495.234 3496.234 | 232 753.816 261 356.02 25%2p 2(*P)3d~2s22p %(°P)5p DR | T |W
7 8 | 3406.276 3406.278 2497.270 | 203 042.288 232 535.940 2529p 2(3P)3p -2522p 2(°P)3d 28°4p | Y3, |W
55.05 3 | 3497.771 3497.790 3498.790 | 232 462.724 261 044.03 2522p%(°P)3d~2s22p*(*P)5p P-4D° | -y (W
70 4 | 3501.669 3501.668 3502.670 | 232 711.642 261 261.29 25%2p%(°P)3d~2s22p (°*P)5p D-AP° | YoBfy |W
70 6 3505.839 3505.886 3606.888 232 745.981 261 261.29 2522p 2(°P)3d —2522p 2(°P)bp ippe | 3,3, |W
70 3506.080 3507.083 | 232 747.562 261 261.29 2522p%(*P)3d~2s*2p%(*P)5p DAP° | -
55.06 3506.774 3507.777 | 232 535.949 261 044.03 2522p2(°P)3d-2s*2p *(*P)5p PAD° | ¥y

70 3 | 3507.416 3507.421 3508.424 | 232 711.642 261 214.47 2522p%(°P)3d~2s%2p %(°P)5p DAPe | Ypmlfy |[W
55.05 3508.274 3509.277 | 232 462.724 260 958.62 25%2p2(°P)3d-2s%2p%(*P)5p P=D° | Pfe=y

70 5 | 3511.665 3511.651 3512.656 | 232 745.981 261 214.47 2522p%(°P)3d~2s%2p *(°*P)5p D-P | Yoy |W
43.02 2 | 3514.823 3514.821 3515.826 | 229 968.44 258 411.26 25%2p2(*D)3p-2s22p2(*P)bs 2pe-2p o=y |W
69 3 | 2516.027  3516.031 8517.037 | 232 747.562 261 180.59 2522p2(°P)3d—2322p 2(°P)5p ApAD° | ST |W
69 4 | 3516.794 3516.805 3517.810 | 232 753.816 261 180.59 25%2p 2(°P)3d~2522p *(*P)5p DD° | UoTfe |W
55.05 1 3517.307 3517.312 3518.318 | 232 535.949 260 958.62 2522p*(°P)3d~-2s22p2(°P)5p ApAD° | Y-y |W
55.05 9529.096 3524.104 | 292 535.949 260 911.96 2522p (*P)3d—2522p 2(*P)5p ApDe | 3ty
55.05 3525.567 3526.575 | 232 602.492 260 958.62 2522p%(*P)3d-2s%2p *(°P)5p PAD° | YpePy
55.05 3531.378 3532.387 | 232 602.492 260 911.96 25%2p2(°P)3d-2s22p3(*P)5p B R A

69 3532.803 3533.813 | 232 745.981 261 044.03 2522p%(*P)3d-2s22p °(*P)5p D-2D° | ="

69 2 | 3533.004 3533.000 3534.010 | 232 747.562 261 044.03 25%2p%(°P)3d-2s22p %(*P)5p D-AD° | BBy W
69 3533.781 3534.791 | 232 753.816 261 044.03 25%2p%(*P)3d-2s%2p2(*P)5p D-D° | VoS

69 1 | 8539.200  3539.190 3540.202 | 232 711.642 260 958.62 2522p%(°P)3d~2s%2p 2(°P)5p DD | Yo=Yy (W
69 2 | 3543.499  3543.498 3544.511 | 232 745.981 260 958.62 2522p 2(°P)3d~2522p*(°P)5p D-1D° | Y= |W
69 3543.697 3544.709 | 232 747.562 260 958.62 2522p%(°P)3d-2s%2p 2(°*P)5p AD-4D° | -3

69 3545.044 3545.046 3546.059 | 232 711.642 260 911.96 2522p 2(°P)3d~2522p 2(°P)5p DD | Yp-lfy (W
86.06 10| 3546.212  3546.214 3547.228 | 233 430.53 261 621.56 25%2p *(°P)3d~2s°2p *(°P)5p P15 | Yy |W
31.01 3 | 3549.091 3549.098 3550.112 | 212 161.881 240 330.01 2522p 2(°P)3p-2522p?(°*P)4s i5°-2P | Yy IW
69 3549.368 3550.383 | 232 745.981 260 911.96 2522p 2(°P)3d~25%2p *(°P)5p DD | gty
88.05 1 3550.857 3550.859 3551.873 | 233 544.59 261 698.75 2s22p2(°P)3d-2s22p*(°P)5p 2D | Yot W
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ENERGY LEVELS AND WAVELENGTHS FOR SINGLY-IONIZED OXYGEN (O n) 1197
Table 1. Wavelengths and Energy-Level Classifications for O 1 — Continued
Mult. | Rel Air Wavelength (A)  |Vacuum Wave- Levels (cm™!) Configurations Terms J Ref.
No. Int. | Observed  Calculated length (A) Lower Upper Values
93.20 2 | 3566.568  3566.569 3567.587 | 240 517.35 268 547.50 2522p2(°P)4s-25%2p *(°*P)6p 2pAp°e | 3,5, (W
93.03 3 | 3574.838  3574.845 3575.866 | 234 402.797 262 368.05 25%2p 2(°P)3d~2s%2p *(*P)5p 2p2pe | Y, |W
03.03 | 4 | 3581.487  3581.484 36582507 | 284 454.634 9262 368 05 2:29p2(3P)3d-2<22p2(3P)5p | 2D-2P° | BB, |W
93.14 3 | 8605.124  36056.127 3606.1566 | 238 893.96 266 624.32 2522p2(°P)4s—25%2p%(*D)4p P-2D° | By (W
43.01 2 | 3605.530  3605.525 3606.554 | 229 968.44 257 695.74 2522p2(*D)3p~2522p 2(°P)5s 2p°4p | -ty W
93.02 3 | 3646.560  3646.558 8647.697 | 234 454.634 261 869.94 2522p2(°P)3d-2s%2p ?(*P)5p D2D° | 5=ty |W
93.02 1 | 3662.502  3662.504 3663.547 | 234 402.797 261 698.75 2522p2(°P)3d-2s22p 2(°*P)5p p-2pe | Y-ty W
88.04 3 | 3667.903  3667.907 3668.952 | 233 430.53 260 686.27 2522p*(*P)3d—2s%2p %(°P)5p 2p-28° | Yplfy (W
93.02 3 | 3669.472  3669.472 3670.517 | 234 454.634 261 698.75 2522p2(°P)3d-2s%2p *(*P)5p 2D-2D° | Bfp=Pfy |W
88.04 1 | 3683.326  3683.322 3684.370 | 233 544.59 260 686.27 2522p?%(°P)3d—2522p*(°P)5p p_2ge | - (W
3 25 | 3712.741 3712.744 3713.800 | 185 235.281 212 161.881 25%2p?(°P)3s—2s22p*(*P)3p P80 | Yu=Py (W
1IF Ml | 3726.04 3726.032 3727.092 0.00 26 830.57 2522p°-2522p? 48°-2p° | -3, | B2
3 27 | s7a7.820  8727.819 3728.380 | 186 340.577 212 161.881 2520p 2(3P)3s-2522p 2(*P)3p pige | 3,5, (W
IF E2 | 372880  3728.815 3729.875 0.00 26 810.55 2522p°-2522p? 48°-2p° | ¥,-%, (B2
62 14 | 3729.225  3729.221 3730.281 | 232 480.44 259 288.07 2522p%(*D)3p-2s22p*('D)4s pe2p | VP |W
62 8735.722 8736.784 | 232 6537.09 250 288.07 3529p2('D)3p—25%2p2(ID)s | 22D | Y-,
62 15 | 3735.784  3735.786 3736.848 | 232 527.09 259 287.61 2522p2(*D)3p-2s22p?(‘D)4s 22D | -5 |W
38 3738.337 3739.400 | 228 723.84 255 466.10 2522p2(*D)3p-2522p*(°P)d 2pe2p | 54,7/,
31 20 | 3739.762  3739.761 3740.824 | 212 161.881 238 893.96 2522p2(°P)3p-2s22p*(°P)4s iS°AP | =Py W
38 11 | 3741.639  3741.640 3742.704 | 228 747.45 255 466.10 25%2p2('D)3p-2522p*(*P)4d 2R2F | =Ty W
6.02 6 | 3748.880  3748.865 3749.930 | 203 942.288 230 609.45 2522p2(°P)3p-25°2p 2('S)3s 25029 Yoty |W
3 30 | 3749.486  3749.484 3750550 | 185 499.124 212 161.881 2522p?(°P)3s-2s%2p *(*P)3p P15 | %=y W
38 9 | 9761.400  9761.403 9762.472 | 228 723.84 255 302.11 2522p?('D)Op~2522p2(*P)dd | 2F°-F | Yo% |W
31 19 | 3762.465  3762.465 3763.534 | 212 161.881 238 732.656 25%2p?(*P)3p-2s22p*(*P)4s i A A
38 3764.748 3765.817 | 228 747.45 255 302.11 2522p%('D)3p-2s22p*(°P)4d 2R | -,
31 16 8777.421 3777.420 8778.493 212 161.881 298 627.46 252p *(’r)9p—-2s22p *("P)4s 15°—*p o=y |W
34 14 | 3794.361 3794.359 3795.437 | 214 169.920 240 517.35 2522p2(°P)3p-2522p%(°P)4s Zpe2p | By |W
93.19 4 | 3802.032  3802.025 3803.104 | 240 330.01 266 624.32 2522p%(°P)4s-2s22p*('D)4p 2p_2pe | iyt |W
34 19 | 3802.985  3802.984 3804.063 | 214 229.671 240 517.35 2522p2(°P)3p—2522p%(*P)4s tpe_2p | 3, 9, |W
2.01 6 | 3813.706  3813.730 3814.813 | 185 499.124 211 712.732 25%2p%(°P)3s-2s%2p*(*P)3p Ap-2p° | BBy |W
34 15 | 3821.5638  3821.532 3822.617 | 214 169.920 240 330.01 2522p2(°P)3p-2522p2(°P)4ds 2pe2p | Yyl |W
34 13 | 3830.290  3830.281 3831.368 | 214 229.671 240 330.01 2522p2(°P)3p-2522p%(*P)4s petp | Yty W
13 12 3833.074 39833.0706 3834.1581 | 206 877.865 232 959.210 25 ”2p ("P)3p—25"2p *(°P)3d pe-*F =1 | W
22.01 4 | 3835.855  3835.861 3836.949 | 208 392.258 234 454.634 25%2p2(°P)3p-2s22p2(°P)3d WP-ED | Yty |W
12 15 | 3842.815  3842.8138 3843.9038 | 206 730.762 232 745.981 2522p%(*P)3p-2s22p%(*P)3d DD | YuF (W
13 14 3843.587 3843.5832 3844.6734 | 206 7806.286 232 796.298 25%2p*(°P)3p-2s22p*(°P)3d ‘D°-tF o=l | W
12 14 | 3847.892  3847.8930 3848.9843 | 206 730.762 232 711.642 2522p3(°P)3p-2s%2p3(°P)3d DD | Yorlfy |[W
12 14 | 3850.797  3850.7987 3851.8908 | 206 786.286 232 747.562 2522p%(°P)3p-25s22p%(°P)3d | ‘D°—*D | Y- (W
12 17 | 3851.032  3851.0332 3852.1254 | 206 786.286 232 745.981 2522p2(°P)3p-2s22p%(°P)3d | ‘D°-'D | Y- (W
13 15 | 3851.471 3851.4735 3852.5657 | 207 002.482 232 959.210 25%2p2(°P)3p-2s22p%(°P)3d | ‘D°-F | To-"ha |W
43 9 | 3852.383  3852.395 3853.487 | 229 947.07 255 897.59 2522p2('D)3p-2s22p2(°P)4d | D°-*D | /=%, |W
43 3855.570 3856.663 | 229 968.44 255 897.59 2522p2('D)3p-2522p3(°P)4d | °D°-2D | Y-,
12 16 3856.134 3856.1342 3857.2276 | 206 786.286 232 T11.642 2s°2p°("P)3p-25°2p *(°P)3d =D Yo=fs | W
13 17 | 3857.166  3857.1642 3858.2579 | 206 877.865 232 796.298 2522p2(°P)3p-2522p2(*P)3d D°2F | -5y |W
43 3860.530 3861.624 | 229 947.07 255 84291 2529p2('D)3p-2s22p%(°P)4d | D°-2D | /-
12 17 3863.502 3863.4969 3864.0923 | 2U6 87(.865 232 (53.816 25%2p3(°P)3p-2522p>*(°P)3d ‘D°-D *fo~fs |W
43 3863.718 3864.813 | 229 968.44 255 84291 2522p2('D)3p-2522p%C*PY4d | *D°-2D | =%,
11 11 | 3864.126  3864.1272 3865.2227 | 206 730.762 232 602.492 25%2p%(°P)3p-2s22p°CP)3d | ‘D°-P | Yoo (W
12 17 | 3864.426  3864.4309 3865.5265 | 206 877.865 232 747.562 2522p2(°P)3p-2s22p%(CP)3d | ‘D°-D | =% |W
12 16 | 3864.667  3864.6671 3865.7628 | 206 877.865 232 745.981 25%2p%(°P)3p-2s22p%(*P)3d DD | -t (W
11 10 | 3872.439  3872.4382 3873.5359 | 206 786.286 232 602.492 2522p2(°P)3p-2522p2(°P)3d | ‘D°—P | Yoy |W
11 12 | 3874.092  3874.0918 3875.1899 | 206 730.762 232 535.949 2522p2(°P)3p-2s522p 2(°P)3d Do | Y |W
13 13 | 3875.796  3875.7997 3876.8982 | 207 002.482 232 796.298 25%2p2(P)3p-25%2p2(°P)3d | ‘D°-F | =" (W
12 20 | 3882.192  3882.1937 3883.2940 | 207 002.482 232 753.816 2520p2(°P)3p—-2522p2(°P)3d | ‘D°-D | p-"/e (W
11 13 | 3882.446  3882.4457 3883.5460 | 206 786.286 232 535.949 2522p2(°P)3p-2s22p*(*P)3d Dot | Y lW
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Table 1. Wavelengths and Energy-Level Classifications for O 1 — Continued

Muit. Rel. Air Wavelength (A) Vacuum Wave- Levels (em™?) Configurations Terms J Ref.
No. Int. | Observed  Calculated length (A) Lower Upper Values
12 14 | 3883.130  3883.1368| 3884.2373 | 207 002.482 -~ 232 747.562 2522p2(3P)3p-2s22p2(°P)3d | *D°-D | o= |W
11 11 | 3893516  3893.5180 | 3894.6212 | 206 786.286 - 232 462.724 2522p2(°P)3p-2s22p2(°P)3d | D°=P | %-"% |W
11 10 | 3896.304  3896.3032 | 3897.4071 | 206 877.865 - 232 535.949 2522p%(3P)3p-2s22p2(°P)3d | ‘D°-*P | %% (W
11 15 | 3907.455  3907.4549 | 3908.5617 | 206 877.865 — 232 462.724 2522p2(°P)3p-2522p2(°P)3d | ‘D°-P | 5,-% |W
17 20 | 3911.957  3911.958 3913.066 | 206 971.68 - 232 527.09 25299 2('D)3s~2s22p (' D)3p PP | S |W
17 16 | 3912.107  3912.117 3913.225 | 206 972.72 - 232 527.09 2522p2(*D)3s-2522p2(*D)3p DR | Yty (W
42.01 7 | 3917587  3917.535 3918.644 | 229 947.07 '~ 255 466.10 2522p2('D)3p—-2522p2(°P)4d | 2D°-2F | %-T/y |W
17 18 | 3919.285  3919.272 3920.382 | 206 972.72 - 232 480.44 2522p 2('D)3s-2522p 2(*D)3p zp-2pe | -ty (W
11 5 | 8926584  3926.5806 | 3927.6924 | 207 002.482 - 232 462.724 2522p2(°P)3p-2522p2(°P)3d | ‘D°—P | =% |W
42,01 3942.873 3943.989 | 229 947.07, - 255 302.11 2522p2(*D)3p-2522p2(°P)4d | 2D°-2F | -
6 19 | 3945.0375 3945.0376 | 3946.1543 | 188 888.543 - 214 229.671 2522p2(°P)3s~2522p 2(°P)3p 2p_2p° | Y,-%, |E3
42.01 3946.199 3947.316 | 229 968.44 — 255 302.11 2522p2('D)3p-2s22p2(°P)4d | 2D°2F | ¥p-s
6 20 | 3954.3619 3954.3617 | 3955.4807 | 188 888.543 .— 214 169.920 2522p2(°P)3s-2522p 2(°P)3p 2p_2pe | Yp-lf, |E3
61.02 | 8 | 3972.065  3972.073 3973.197 | 232 527.09 — 257 695.74 2522p2(*D)3p-2522p 2(°P)5s 2podp | Yp-Yy |W
6 24 | 39732562 3973.2560 | 3974.3800 | 189 068.514 -~ 214 229.671 2522p2(°P)3s~2522p 2(°P)3p 2p_2p° | 3,-%, |E3
101.02| 6 | 3974.821  3974.824 3975.949 | 252 993.39 - 278 144.62 2522 2(*S)3p~25s22p2('D)5s | P°-2D | YpPfa (W
6 18 | 3982.7140 3982.7141| 3983.8406 | 189 068.514 -~ 214 169.920 2522p2(°P)3s~2522p2(°P)3p 2p_2pe | ¥,-Y, |E3
22 7 | 3985.418  3985.410 3986.537 | 208 346.104 - 233 430.53 2522p2(°P)3p~2522p2(°P)3d | ‘P°-2P | Yo% |W
22 5 | 3992.757  3992.757 3993.886 | 208 392.258 - 233 430.53 2522p2(3P)3p-~2522p2(°P)3d | ‘P°-*P | -3, |W
22 7 | 4007.462  4007.473 4008.606 | 208 484.202 — 233 430.53 2522p2(°P)3p-2s22p2CP)3d | ‘P°-2P | -t (W
99 5 | 4023.858  4023.868 4025.005 | 251 222.19 - 276 066.88 2522p2('D)3d~2s22p2('DY4f D | 2F-2[2]°| Yu-Yy |W
49.02 | 5 | 4026.312  4026.304 4027.442 | 231 296.126 - 256 125.785 2522p2(°P)3d~2s22p2(°P)Af F | ‘F-23]°| %= (W
50 7 | 4032.248  4032.241 4033.380 | 231 350.087 - 256 143.187 2522p2(°P)3d~2s22p2(°PYf F | F-2[4)°| =" (W
51 5 | 4032.483  4032.4816 4033.6210 | 231 296.126 ~— 256 087.746 2522p2(°P)3d-2s22p CPUf F | ‘F-2[2]°| ¥a-" |W
51 8 | 4033.155  4033.155 4034.295 | 231 296.126 — 256 083.604 2522p%(°P)3d-2s22p%CPMFF | F-A2)° Y- |W
49.02 | 9 | 4035.068  4035.073 4036.213 | 231 350.087 - 256 125.785 2522p2(°P)3d~2s22p 2(°PYAf F | F-2[3]°| ®f- (W
49.02 | 6bl| 4035.461  4035.4891 | 4036.6293 | 231 350.087 - 256 123.231 2522p2(°P)3d-2s22p2(°P)4f F | F-33)°| *o-"2 |W
51 9 | 4041.289  4041.2779| 4042.4197 | 231 350.087 -~ 256 087.746 2522p2(°P)3d~2s22p2C°P)4f F | F-#2)°| ="z (W
51 7 | 4041.951  4041.955 4043.097 | 231 350.087 - 256 083.604 2522p2(°P)3d~2s22pCPYfF | F-2[1217] - [W
50 8 | 4044.942  4044.948 4046.090 | 231 427.970 — 256 143.187 2522p2(°P)3d-25%2p2CP)4f F | ‘F-2[4]°| Ta=Tfs |W
50 7 | 4046.113  4046.1183 | 4047.2613 | 231 427.970 - 256 136.036 2522p%(°P)3d~2522p2(°P)4f F | *F-2[41| o= |W
49.02 6 | 4047.799  4047.798 4048.941 | 231 427.970 - 256 125.785 2522p 2(°P)3d-2s22p2CPYf F | ‘F-231°| o= |W
49.02 | 11 | 4048.214  4048.2163| 4049.3599 | 231 427.970 - 256 123.231 2522p2(°P)3d-2s22p2(°P)4f F | F-2[3)°| "u="fs |W
51 9 | 4054.081 [ 4054.0418 | [ 4055.1869 | 231 427.970 — 256 087.746 2522p2(*P)3d-2s22p2CPYf F | F-*2)°| /=" (W
98 { 4054.094 { 4055.239 | 251 222.19 -~ 275 881.65 2522p2('D)3d~2s22p%('D)4f F | 2F-2(3]° -
98 8 | 4054528  4054.521 4055.666 | 251 224.79 - 275 881.65 2522p2('D)3d-2s22p (D) F | 2F-33) - |W
97 13 | 4060.599  4060.600 4061.747 | 251 222.19 - 275 842.14 2522p2('D)3d-2s%2p?('D)4f G | F-H4]°| Y- |W
97 12 | 4061.028  4061.029 4062.176 | 251 224.79 - 275 842.14 2522p2('D)3d-2s22p2('DYAf G | 2F-P4]°| *=Tfe |W
50 4061.756 4062.903 | 231 530.246 — 256 143.187 2522p2(3P)3d-2522p2C°PYFF | ‘F-2141°] o=/
50 14 | 4062936  4062.9367| 4064.0841 | 231 530.246 - 256 136.036 2522p2(°P)3d-2s22p 2(°P)4f F | F-2[4]°| *o-Pfe |W
49.02 7 | 4065.044 4065.0522 4066.2002 | 231 530.246 - 256 123.231 2522p2(°P)3d-2s22p 2(°PYAf F |  F-2[3)| ®fo=Tho |W
10 20 | 4069.623  40A89.8230 | 4070.7722 | 206 730.762 - 231 296.126 2522p2(°P)3p~2s22p2(°P)3d | ‘D°-F | ot (W
10 21 | 4069.886  4069.8819 | 4071.0312 | 206 786.286 - 231 350.087 2522p2(°P)3p-2522p%CP)3d | ‘D°—F | Y- |W
49 14 | 4071.233  4071.2389| 4072.3885 | 231 427.970 - 255 983.584 2522p2(°P)3d-2s22p2(°P)4f G | F-*[5°| u—Pfe |W
10 23 | 4072.157  4072.1525| 4073.3023 | 206 877.865 - 231 427.970 2529p%(°P)3p-2522p%(°P)3d | D°-F | =T/ |W
10 24 | 4075.862 4075.8617 4077.0125 | 207 002.482 - 23! 530.246 2522p2(°P)3p~2s22p *(°*P)3d D°F | - (W
49.01 6 | 4077.715 4077.7174 4078.8687 | 231 296.126 — 255 812.728 2522p%(°P)3d-2s%2p2(P)4f D | F-¥[2)° 3,5 |W
10 17 | 4078.842 4078.8424 4079.9940 | 206 786.286 — 231 296.126 2529p2(°P)3p-2s22p 2(*P)3d ID-F | Y-S (W
47 15 | 4083.805  4083.800 4085.062 | 231 350.087 - 25582058 2529 2(3P)3d-2s29p2(3P)AF G | ‘F-2[4)°| 5/y=-Ts |W
21 13 | 4084.652  4084.6474 | 4085.8005 | 208 484.202 - 232 959.210 2522p2(°P)3p-2522p%(°P)3d | ‘P°-*F | *fp-Tfp (W
10 19 | 4085.1125 4085.1124 4086.2656 | 206 877.865 ~ 231 350.087 25%2p%(*P)3p-2s22p*(°P)3d ‘D°-F | *=°/, |E3
19.01 1086.5881 |  4087.7417 | 231 350.087 — 255 813.472 92620p 2(°P)3d-2522p2(*P)4f D | *F-2(2]°| %e-Tfe
48 15 | 4087.152° ~ 4087.1528 | 4088.3066 | 231 296.126 ~— 255 756.131 2522p2%(°P)3d-2s22p%C°P)4f G | *F-3(3]°| *»-"/e |E3
49 9 | 4088.268  4088.2672 | 4089.4212 | 231 530.246 - 255 983.584 2522p%(°P)3d-2s22p%(°PY4f G | ‘F-2A[5)°| "t |W
49 19 | 4089.288  4089.2878 |  4090.4421 | 231 530.246 ~ 255 977.481 2522p2(°P)3d-2s22p2CP)4f G | *F-3[5]° %'/ E3
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ENERGY LEVELS AND WAVELENGTHS FOR SINGLY-IONIZED OXYGEN (O ) 1199
Table 1. Wavelengths and Energy-Level Classifications for O 1 — Continued

Mult. Rel. Air Wavelength (A) Vacuum Wave- Levels (cm™*) Configurations Terms J Ref.
No. Int. | Observed  Calculated | length (A) Lower Upper Values

10 17 | 4092.9289  4092.9287 4094.0840 | 207 002.482 - 231 427.970 2522p2(*P)3p-2s22p2(°P)3d iD°—F "/o-"f5 |E3
10 1 4094.140 4094.1401 4095.2957 | 206 877.865 - 231 296.126 2522p2(°P)3p-2s22p3(*P)3d D4R 5=y {W
48 15 | 4095.644  4095.6437 | 4096.7997 | 281 850.087 — 255 759.084 2522p°(*P)3d—25s22p G4 G | *F-2(8]°| 2~z |ES
48 11 | 4096.188 4096.1896 4097.3457 | 231 350.087 - 255 756.131 2522p2(°P)3d-2s22p%(°PYAf G | F-*[3]°| ="y {W
21 15 | 4096.525 4096.5260 4097.6822 | 208 392.258 - 232 796.298 2522p(*P)3p-2s22p*(*P)3d PR 3,-5, |E3
47 9 | 4096.929 4096.934 4098.000 | 231 427.970 - 255 829.58 25%2p2(°P)3d-2s22p2(°PYAf G | F-2[4]Y| "fo-Thy |W
20 17 4097.258 4097.2249 4098.3813 | 208 346.104 - 232 745.981 2522p%(°P)3p-2s22p 2(°P)3d 4pe—4p YY,-%, |E3
47 4097.2568 { 4098.4132 | 231 427.970 -~ 255 827.657 2522p2(°P)3d-2s22p2CP)f G | P-4 ="
48.01 14 | 4098.243 4098.2435 4099.4001 | 231 296.126 " — 255 689.939 2522p2(°P)3d-2s22p2(*P)4f D | *F-*3]°| ¥-"/ {E3
20 14 4103.001 4102.9994 4104.1573 | 208 346.104 ' — 232 711.642 25%2p2(*P)3p~2522p?(*P)3d 4p—4p Y-/ | ES
20 16 | 4104.7231 4104.7235 4105.8818 | 208 392.258 - 232 747.562 2522p2(°P)3p-2522p%(°P)3d ‘p-p | ¥%,-%, |E3
20 18 | 4104.993 4104.9899 4106.1484 | 208 392.268 - 232 745.981 25%2p2(°P)3p-25%2p 2(°P)3d ‘PD | %= |E3
10 Yy | 4106019  4106.0216 | 4107.1802 | 207 002.482 - — 231 350.087 25%2p2(°P)3p—25°2p2(°P)3d | W°-F | Y-l (W
4801 | 13 | 4107.091 4107.0919 4108.2509 | 231 350.087 - 255 691.346 2522p2(°P)3d-2s22p2(*P)4f D | *F-*(3]°| ®/»="/» |E3
48.01 6 | 4107.333 4107.3294 4108.4884 | 231 350.087 - 255.689.939 25%2p2(°P)3d-2s22p2CPY4fD | ‘F-*(8]°| ®-"% |W
48 9 | 41U08.7568 4108.7538 41099132 | 231 427970 ~ 255 759.384 25%2p2(P)3d-2s"2pE(°PYAF G | -A3P =T |W
48 6 4109.287 4109.3032 4110.4628 | 231 427.970 - 255 756.131 25%2p2%(°P)3d-2s22p%CP)f G | P33 Y- (W
37 6 4109.839 4109.841 4111.000 | 228 723.84 - 253 048.82 2522p2('D)3p-2522p2('D)3d 22D | %= |W
37 10 | 4110198  4110.192 | 4111.352 | 22872384 - 253 046.74 2529p2('D)3p-2522p2(1D)3d | F°-2D | -7, (W
20 15 | 4110.7858 4110.7863 4111.9463 | 208 392.2568 — 232 711.642 25%2p%(°P)3p-2522p*(°P)3d P—D | Y, |E3
21 15 | 4112.022 4112.0186 4113.1789 ( 208 484.202 -~ 232 796.298 2522p2(°P)3p~-2s22p2(°P)3d ipe_2p 5105y |W
37 12 | 4113.835 4113.834 4114994 | 228 74745 - 253 048.82 2522p2(*D)3p-2522p2('D)3d 2D | Yy (W
47 4114.178 4115339 | 231 530.246 - 255 829.58 25%2p2(°P)3d-2s*2p*(°P)4f G F44)P =Y

47 8 | 4114502  4114.5039 | 4115.6648 | 231 530.246 — 255 827.657 25%2p%(°P)3d-2s22p2C°P)f G | ‘F-2[4)| Y-tk |W
20 22 4119.215 4119.2165 | 4120.3787 (| 208 484.202 - 232 753.816 252p?(°P)3p-25°2p3(°P)3d Pe-p | %,-7, |E3
48.01 4120.2756 |  4121.4380 | 231 427.970 - 25b 691.346 2s¥p3(°P)3d—2s%2p*(CPYS D | F-A31°| Tu-"/e

20 17 | 4120.280 4120.2783 4121.4407 | 208 484.202 - 232 747.562 25%2p2(°P)3p-2522p2(°P)3d P4 | =%, |E3
20 14 4120.544 4120.5468 4121.7093 | 208 484.202 - 232 745.981 2522p2(°P)3p-2522p 2(°P)3d p4p 57,-%, |E3
19 14 | 41214619 4121.4626| 4122.6253 | 208 346.104 - 232 602.492 2520p2(°P)3p-2522p2(°P)3d | ‘P°—*P | Y-, |E3
48 4126.0980 4127.2620 | 231 530.246 ~ 255 759.384 2s22p%(°P)3d-2522p%CPY4Af G | ‘F-43)°| %7/,

19 11 4129.321 4129.3198 4130.4847 | 208 392.258 ~ 232 602.492 2522p2(°P)3p-2s22p2(*P)3d 4pe-ip gy |W
19 17 | 4132.8004 4132.8004 4133.9661 | 208 346.104 - 232 535.949 2522p2(°P)3p-2522p2(°P)3d ipe_ip Y-, |E3
19 8 | 4140.703 4140.7010 4141.8688 | 208 392.258 - 232 535.949 25%2p*(°P)3p-2s“2p*(*P)3d 1pe-ip YoPy |W
106 | 12 | 4141933  4141.933 | 4143.101 | 267 768.20+2 — 291 904.71+x | 2s2p3(°S°)3p-2s2p°(°S)3d | CP-D° | -l (W
106 12 | 4142.065 4142.070 4143.238 | 267 768.20+x — 291 903.91+x| 252p*(°S*)3p-252p*(PS°)3d SpSp° | 3, |W
106 10 | 4142.268 4142.273 4143.441 | 267 768.20+x — 291 902.73+x| 2s2p3(°8°)3p-2s2p3(°S*)3d SPSD° [ 35, (W
106 9 | 4143324  4143.320 | 4144488 | 267 775.48+2— 201 903.91+x| 252p°(°S)3p-2s2p3(S)3d | OP-OD° | =% |W
106 12 | 4143.516 4143.523 4144.691 | 267 775.48+x — 291 902.73+x| 2s2p*(°S°)3p-252p°(°S”)3d SP-SD° | -ty |W
106 12 | 4143.736 4143.739 4144908 | 267 775.48+x - 291 901.47+x| 2s2p3(°S°)3p-2s2p3(°S*)3d SP_SD° | 5=y |W
106 6 | 4145.699 4145.689 4146.859 | 267 788.09+x —~ 291 902.73+x | 2s2p3("S)3p-2s2p°(°S°)3d SP-OD° | p-fy W
106 10 | 4145.907  4145.906 4147.075 | 267 788.09+x - 291 901.47+xz | 252p*(°$°)3p-2s2p3(°S")3d SPSDe | Ty |W
106 . 13 | 4146.076 4146.076 4147.245 | 267 788.09+x ~ 291 900.48+x| 2s2p?(°S°)3p-2s2p’(°S°)3d %p-op° | 7" |E3
19 18 | 4153.2980 4153.2977 | 4154.4688 | 208 392.258 - 232 462.724 2522p2(°P)3p—2522p*(°P)3d pe-ip | ¥,-%, |E3
19 13 | 4156.530 4156.5302 4157.7021 | 208 484.202 - 232 535.949 2522p2(°P)3p-2s22p2(*P)3d 4pe_ip 5=, |W
19 156 | 4169.225 4169.2236 4170.3988 | 208 484.202 - 232 462.724 2522p2(°P)3p-2522p2(*P)3d ipe_ip 5,5/, | W,B1
36 19 | 4185449  4185.440 4186.619 | 228 72384 - 252 609.46 2529p?('D)3p-2522p%('D)3d | "G | fo-Tho |W
36 4189.581 4190.762 | 228 747.45 -~ 252 609.46 2522p2('D)3p-2522p%('D)3d 2G| -V

36 20 | 4189.789 4189.788 4190.969 | 228 747.45 - 252 608.28 2522p%('D)3p~2s22p?('D)3d P26 | Y-, |W,BI
42 12 4192518 4192.512 4193.693 | 229 947.07 - 253 792.40 25%2p2(*D)3p-2s22p2(*D)3d 2pe-2p o= |W
42 6 | 4196.260 4196.273 4197455 | 229 968.44 - 253 792.40 25%2p%(*D)3p-2522p%('D)3d 2pe-2p Yoty |W
42 10 | 4196701  4196.697 | 4197.880 | 22096844 — 253 789.99 2520p*('D)3p-2s22p%('D)3d | WP | Yp-ify (W
55.04 7 4221.703 4221.701 4222.800 | 232 462.724 -~ 256 143.187 25%2pn2(°P)3d-25%2p%(*P)Af F P24l 5,7, (W
55.03 6 4224.796 4224.806 4225.996 | 232 462.724 - 256 125.785 25%2p2(°P)3d-2s22p*(*P)4f F P3| oo |W
55.03 4225.262 4226.452 | 232 462.724 - 256 123.231 2522p2(°P)3d-2s22p2CP)AfF | P23 -Th
55.03 9 | 4237.930 4237921 4239.114 | 232 535.949 - 256 125.785 25%2p%(°P)3d-2s22p%C*P)AfF | *P-2[3]°| %= IW
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1200 MARTIN, KAUFMAN, AND MUSGROVE
Table 1. Wavelengths and Energy-Level Classifications for O 1 — Continued

Mult. | Rel. Air Wavelength () | Vacuum Wave- Levels (em™1) Configurations Terms J Ref.
No. Int. | Observed Calculated | length (A) Lower Upper Values
55.02 4244.765 4245961 | 232 535.949 - 256 087.746 2522p2(°P)3d-2522p2CP)4f F | *P-2[2P| ¥
56.02 | 6 | 4245519 4245512 4246.707 | 232 535.949 - 256 083.604 2522p%(°P)3d-2s22p2CPYf F | P-2[2]°| ¥-% |W
101 15 | 4253.895  4253.894 4255.091 | 252 608.28 - 276 109.54 2522p2('D)3d~2s22p*('D)f H| 2G-2[51"| °/o-'"/o|E3
101 4253.908 4255.105 | 252 608.28 - 276 109.46 2522p2(1D)3d-2s22p2('D)4f H| 2G-2[5)°| %"
101 15 | 4254.121  4254.122 4255.319 | 252 609.46 — 276 109.46 2522p2('D)3d-2s22p2CD)f H| 2G-3[5)| =" |E3
55.02 | 9 | 4257.549  4257.544 4258.742 | 232 602.492 — 256 083.604 2522p2(°P)3d-2s22p%CPYAfF | *P-2[2]] Yo% (W
68 11 | 4273.104  4273.101 4274303 | 232 747.562 - 256 143.187 2522p2(°P)3d-2522p2C°P)Af F | *D-2[4]| %~" (W
68 10 | 4274240  4274.243 4275.446 | 232 753.816 — 256 143.187 2522p%(°P)3d-2s22p%C°P)AfF | “D-2[4)°| "/u-"S2 |W
68 16 | 4275.551 42755507 | 4276.7539 | 232 753.816 - 256 136.036 2522p2(3P)3d-2s22p2CP)MSfF | “D-23(4]1°| /- |ES
67 11 | 4275.994  4275.993 4277.196 | 232 745.981 - 256 125.785 2522p2(°P)3d-2s22p%C*P)4f F | ‘D231 %-% (W
67 11 | 4276.281  4276.282 4277.485 | 232 747.562 - 256 125.785 2522p2(3P)3d-2s22p 2P F | *D-2(3)°| % |W
55.01 42176.620 4277.824 | 282 535.949 -~ 255912.32 2522p2(°P)3d~2s22p%CP)4f D | *P-2(1]| Y-

67 15 | 4276.748  4276.7489 | 4277.9524 | 232 747.562 - 256 123.231 2522p?(°P)3d~25s22p*CP)4f F | *D-?I3)°| ®-"/» |E3
67 14 | 4277427 [ 4277.426 4278.630 | 232 753.816 — 256 125.785 2522p2(°P)3d-2s22p2C*P)4f F | *D-2(3]°| ".-7/, | E3
66.01 { 4277.427 { 4278.631 | 232 711.642 — 256 083.604 2522p2(°P)3d~2s22p%C*PYAf F | *D-212F| ‘o=
61.01 6 | 4277.706  4277.695 4278.899 | 23252709 - 255 897.59 2522p2('D)3p-2s22p%(*P)ad | =D | -5y (W
67 12 | 4277.892  4277.8935| 4279.0973 | 232 753.816 - 256 123.231 2522p2(°P)3d-2s22p%C*P)4f F | *D-4(3]°| "=~/ |E3
61.01 7 | 4279.156  4279.165 4280.369 | 232 480.44 - 255 842.91 2522p2('D)3p-2522p%(°P)dd | P°-PD | Yo e |W
54 11 | 4281.318  4281.3134 ( 4282.5181 | 232 462.724 - 255 813.472 2522p?(3P)3d-2522p2(P)4f D | *P-212)| %" |[W
80 4282.021 4283.226 | 232 796.298 — 256 143.187 25220 2(°P)3d-2s22p%CP)AfF | F-2(4]°| %2
66.01 | 14 | 4282.964  4282.9610 | 4284.1662 | 232 745.981 - 256 087.746 2522 2(°P)3d~2522p%(*PYAf F | “D-*[2)°| ¥,-"% |E3
66.01 9 | 4283.249  4283.2512 | 4284.4564 | 232 747.562 - 256 087.746 2522p2(°P)3d-2s22p%CP)Af F | “D-?(2)°| %= |W
66.01 | 12 | 4283.727  4283.721 4284.927 | 232 745.981 - 256 083.604 2522p%(°P)3d-2522p%C*PMf F | “D-*[2)°| %= |W
66.01 6 | 4284.002  4284.011 4285217 | 232 747562 - 256 083.604 2522p2(°P)3d~2s22p%CP)AfF | D12 .- |W
66.01 7 | 4284.393  4284.3092 | 4285.6047 | 232 753.816 - 256 087.746 2522p2(°P)3d~2s22p2CPYf F | D=2l "o=5% |W
79 15 | 4285.687  4285.684 4286.890 | 232 796.298 - 256 123.231 2522p2(°P)3d~2s22p%(C*PYf F | 2F-*(3)°| %,-"/» |E3
61.01 5 | 4287.734  4287.727 4288.933 | 232 527.09 - 255 84291 2s22p2('D)3p~2522p2(°P)4d | 2P°-2D | ¥p-% (W
56.01 | 13 | 4288.820 {4288.820 {4290.027 232 602.492 - 255 912.37 2522p?(°P)3d-2s2p%(*P)4f D | ‘P-1)°| Ya-Y/2 [ES
55.01 4288.829 4290.036 | 232 602.492 — 2RK 912.32 25200 2(°P)3d~2522p2CP)AF D | P21 Yo

55 14 | 4291254  4291.2535 4292.4608‘ 232 462.724 - 255 759.384 2522p%(°P)3d-2s22p*(*PYAf G | *P-*[3]°| */o~"/2 |E3
55 7 | 4291.857  4291.8528 ( 4293.0603 | 232 462.724 - 255 756.131 2522p?(3P)3d-2s22p2(°P)4f G | *P-2[3]°| S |W
78 13 | 4292211 42922138 4203.4213 | 232 796208 — 256 087.746 2522n2(°P)3d-2s22p2(PP)Af F | 2F-2(2)°| %/.-5% |E3
78 2 | 4292.954  4292.977 4294.185 | 232 796.298 - 256 083.604 2522p%(°P)3d-2s2p (PP F | ZF-Y[2°| /-3 (W
54 15 | 4294.781  4294.7815 4295.9897 | 232 535.949 - 255 813.472 2522p2(3P)3d~2s22p2(°PY4f D | *P-3[2°| ¥»-%. |E3
54 42949188  4296.1271| 232 535.949 — 255 812.728 2522p2(°P)3d~2s22p%(*P)Y4f D | “P-32]°| ¥a-%:
100 9 | 4302.858  4302.853 4304.063 | 252 608.28 - 275 842.14 2522p?('D)3d~2s22p%('D)4f G | 2G-2[4]°| - (W
100 8 | 4308.070  4303.071 4304.282 | 252 609.46 — 275 842.14 25s22p3%('D)3d-25s22p%('D)f G| 2G-2[4]°| -T2 (W
66 11 | 4303.609  4303.6107 | 4304.8213| 232 753.816 - 255 983.584 2522p2(°P)3d~25s22p%(P)Y4f G | *D-*[5]° ">/ |E3
53 15 4303 825 4303.8231 4305.0337 | 232 462.724 ~ 255 601.346 2¢22p 2(3P)3d~-2s22p2(3P)4f D 4p-2[3)°) 5,-7, |E3
53 4304.0838 |  4305.2045 | 232 462.724 - 255 689.939 2522p2(°P)3d-2522p%(*PYAf D | P-[3]| /o2

55 10 | 4305.390  4305.3874 | 4306.5985 | 232 535.949 - 255 756.131 2529p2(°P)3d~-2s22p%CPYf G | ‘P-23]°| Y- (W
103.01 4 4305.965 4305.965 4307.176 253 046.74 — 276 263.81 2322p2('D)3d—2322p2(’D)4f P ZD—Z[I]" 3, w
103.01| 5 | 4306.354  4306.350 4307.562 | 253 048.82 - 276 263.81 2522p2('D)3d~2s22p%('D)4f P | 2D-1)| %-fe |W
54 12 | 4307.233  4307.2324 | 4308.4439 | 232 602.492 - 255 812.728 2522p2(°P)3d~2s22p2(P)4f D | ‘P-*[2]°| Yo-¥: |E3
65.01 | 11 | 4308.999 [ 4308.998 4310210 | 232 711.642 - 255912.37 25%2p%(°P)3d~2s22p*CP)4f D | “D-H1J°| Yo=Y |W
65.01 { 4309.007 { 41310.219 232 711.642 — 255 012.32 2522p 2(3P)3d-2s22p 2(°P)4f D D-2[1)° Y3,

80 11 | 4312107  4312.111 4313.324 | 232 959.210 - 256 143.187 2522p2(°P)3d~2s22p2CPY4f F | 2F-2[4)| ="/ |W
80 12 | 4313.442  4313.4415| 4314.6547 | 232 959.210 — 256 136.036 2522p 2(°P)3d-2s22p2CPYAf F | 2F-%(4]°| "= [W
65.01 8 4316.398 4316.886 4816.698 282 746.981 — 255 912.87 2522p 2(°P)3d—2522p 2(3P)4f D 4D-2[1]° 3N, (W
65.01 {4315.394 { 4316.608 | 232 745.981 - 255912.32 2522p2(°P)3d~2s%2p%(°P)4f D | “D-H11°| -

79 7 14315828  4315.8260 1 4317.0398 | 232 959.210 - 256 123.231 2522p2(°P)3d~2s22p*CP)fF | 2F-%[3]% "o="/a IW
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ENERGY LEVELS AND WAVELENGTHS FOR SINGLY-IONIZED OXYGEN (O 1) 1201
Table 1. Wavelengths and Energy-Level Classifications for O i — Continued
Mult. | Rel. Air Wavelength (&) | Vacuum Wave- Levels (cm™!) Configurations Terms J Ref.
No. Int. | Observed  Calculated length (A) Lower Upper Values
2 19 | 4317.138 4317.139 4318.353 | 185 235.281 208 392.258 2522p2(°P)3s~2s22p2(°P)3p P-4p° | Y-, |[W,B1
53 11 4317.700 4317.6958 4318.9100 | 232 535.949 255 689.939 2522p(°P)3d~2s22p%(*P)4f D | “P-2[3]] *fu-"2 |W
2 19 | 4319.629 4319.630 4320.844 | 185 340.577 208 484.202 2522p%(°P)3s-2s22p2(°P)3p ip-4pe | 3,5/, |W,B1
61 4319.866 4321.080 | 232 480.44 255 622.80 2529p?(1D)3p-2522p2('D)3d | 2P°-2S | YU/
78 5 | 4322.445 4322.4477 4323.6632 | 232 959.210 256 087.746 2522p2(°P)3d-2s22p°CPYfF | °F-2[2)°| "a="fy |W
77.01 6 | 4324.790  4324.788 4326.004 | 232 796.298 255 912.32 2522p%(°P)3d-2s22p%(°P)4f D | 2F-2(1F| %% |W
2 15 | 4325.758 4325.761 4326.977 | 185 235.281 208 346.104 2522p%(°P)3s-2s22p%(*P)3p PP | e (W
41 12 | 4327.465 4327.460 4328.676 | 229 947.07 253 048.82 25%2p2(*D)3p-2s22p*('D)3d 2D°-ED | Sp-tfy (W
41 6 | 4327.851 4327.849 4329.066 | 229 947.07 253 046.74 25%2p?(*D)3p-2s%2p?('D)3d 2D°-2D | Py |W
61 11 | 4328.586  4328.591 4329.808 | 232 527.09 2556 622.80 2s%2p%('D)3p-2s%2p?*('D)3d 2pe g | Yplfy |W
65 4331.159 4332.377 | 232 747.562 255 829.58 2522p%(°P)3d-2s%2p*(°P)4f G | *D-4]°| -T2
101.01| 12 | 4331.176  4331.176 4332.393 | 252 993.39 276 075.32 25%22p2('9)3p-25%2p?(’9)3d 2D | Y |W
41 6 | 4331.468 4331.466 4332.684 | 229 968.44 253 048.82 2s%2p*(*D)3p-2s22p*('D)3d DD | o=ty |W
41 11 | 4331.862  4331.857 4333.075 | 229 968.44 253 046.74 2s22p?%('D)3p-2s22p%('D)3d | 2D°-*D | Y-y |W
65 4332.333 4333.551 | 232 753.816 255 829.58 2522p2(*P)3d-2s22p*CP)4f G | D241 -T2
65 11 4332.707 4332.694 4333.912 | 232 753.816 255 827.657 2522p*(*P)3d-2s2p*(*PY4f G | “D-2[4)°| fo-Pfe |[W
64 6 | 4334.029  4334.026 4335.245 | 232 745.981 255 812.728 2522p%(°P)3d-2s%2p*(*P)4f D | “D-2I2)°| o= |W
64 9 | 4334.186 4334.184 4335.402 | 232 747.562 255 813.472 2s22p2%(°P)3d-2s22p*(*P)4f D | “D-2[2]] "= |W
64 4334.324 4385.542 | 232 747.562 255 812.728 25%2p*(°P)3d~2s22p%(*P)4f D | “*D-2(2]°| *fo=Y2
64 6 4335.362 4335.359 4336.578 | 232 753.816 255 813.472 25%2p*(°P)3d-2s2p*("P)Af D | D-F[2]°| fo-"hs |W
2 17 | 4336.862  4336.859 4338.078 | 185 340.577 208 392.258 25%2p2(°P)3s-2s%2p*(°P)3p p-tpe | 3,7, (W,BI
76 12 | 4340328  4340.323 4341.544 | 232 796.298 255 829.58 25s22p%(°P)3d~-2s22p%CP)4f G | 2F-[4)°] %h-"/e (W
77 15 | 4342.004 4342.003 4343.223 | 232 959.210 255 983.584 2522p%(°P)3d~-2s22p%*P)f G | ZF-P(5]°| -0 (W
103 6 | 4342.813 4342.801 4344.022 | 253 046.74 276 066.88 25%2p%('D)3d-2s%2p2('D)4f D | 2D-22°| %=y (W
103 { 4342.815 { 4344.035 | 253 046.74 276 066.81 25%2p%('D)3d-2s%2p%('D)4f D| 2D-12]°| *~%»
103 Tw| 4343.202 4343.194 4344.415 | 253 048.82 276 066.88 25%2p2('D)3d-2s22p2('D)4f D | 2D-2[2]°| %~ |W
103 { 4343.207 { 4344428 | 253 048.82 276 066.81 25%2p2('D)3d-2s22p2("DY4f D | ED-2[2]°| 5%
63.01 | 12 | 4344376 4344371 4345592 | 232 747.562 255 759.384 2522p*(°P)3d-2s22p%C*P)f G | “D-2[3P| "= |W
63.01 6 | 4344.958 4344.985 4346.207 | 232 747.562 255 756.131 2522p%(°P)3d-2522p%(°PYf G | *D-*(3)°| /=" |W
63.01 4345.552 4346.774 | 232 753.816 255 759.384 2522p2(°P)3d—2s22p%(°P)4f G | *D-2[3]°| "o-"fe
2 19 4345.560 4345.560 4346.782 | 185 340.577 208 346.104 2s22p2(°*P)3s-2s%2p%(°P)3p AP—1p° | ¥y-Yfy [W,B1
63.01 | 5 | 4346.159  4346.167 4347.389 | 232 753.816 255 756.131 25%2p%(°P)3d-2s22p*CPYf G | D-Y3]°| "~y |W
16 10 | 4347.223 ( 4347.217 4348.439 | 206 971.68 229 968.44 25%2p%('D)3s-2s%2p%('D)3p | 2D-2D° | Sf-fy |W
101.01 { 4347.224 { 4348.446 | 252 987.23 275 983.95 25%2p2(18)3p-2522p?(*S)3d 2pe2p | Yp-PYy
16 19 | 4347.420  4347.413 4348.635 | 206 972.72 229 968.44 25%2p*('D)3s-2s*2p*(*D)3p D-2p° | ¥,-%, |W,BI
2 23 | 4349.426  4349.426 4350.649 | 185 499.124 208 484.202 25%2p2(°P)3s-25%2p2(°P)3p p-Sp° | 5,7, |W,BI
16 21 | 4351.262 4351.260 4352.483 | 206 971.68 229 947.07 2522p%('D)3s-2522p%('D)3p 2p-2p° | 5/,-%, |W,BI
16 4351.457 4352.680 | 206 972.72 229 947.07 2522p%('D)3s-2522p%('D)3p | ZD-2D° | Y-Sty
76.01 | 12 | 4353594  4353.592 4354.815 | 232 796.298 255 759.384 25%2p2(°P)3d-2s22p%(*PY4f G | PF-23)°| *f-Tf |W
76.01 4 | 4354.178  4354.208 4355.432 | 232 796.298 2556 756.131 2522p%(°P)3d~2s22p*C*P)Af G | 2F-H3]°| Dl |W
63 10 | 4357.252 [ 4357.221 4358.446 | 232 745.981 255 689.939 2s22p%(°P)3d-2s%2p*(°PY4f D | D-Y3Y| *o~"he |W
63 { 4357.254 { 4358.479 | 232 747.562 255 691.346 25°2p®(°P)3d-2s22p*(*PYf D | *D-AI3P| =)
18 4357.257 4358.482 | 208 484.202 - 231 427.970 | 2522p2(°P)3p-2s2p°CP)3d | ‘P°-'F | *h-T/s
63 4357.522 4358.746 | 232 747.562 255 689.939 2522p%(°P)3d—2522p2(3P)4f D | *D-43I°| %=-»
63 7 | 4358.451 4358.442 4359.667 | 232 753.816 255 691.346 2522p%(°P)3d-25%2p C°P)4f D | “‘D-*(3]°| "fo="Sa |W
26 7 | 4359.392  4359.395 4360.620 | 211 522.117 234 454.634 2522p2(°P)3p-2s22p2(P)3d | 2D°-2D | 3~y |W
74.06 9 | 4366.530 4366.530 4367.757 | 232 796.298 255 691.346 2522p%(°P)3d-2s%2p CCP)4f D | F-*[3)| Ph—"Fe |W
2 20 | 4366.892 4366.895 4368.122 | 185 499.124 208 392.258 2522p%(°P)3s—2522p*(°P)3p P-ip° | -7, | W,B1
26 13 | 4369.275 4369.272 4370.499 | 211 522.117 234 402.797 2522p%(°P)3p-2s22p%(°P)3d IDP=2D | Py |W
76 11 | 4371.618  4371.609 4372.837 | 232 959.210 255 827.657 25%2p%(°P)3d-2s22p2C°PYf G | 2F-2(4]°| o0 |W
% 9 | 4374.295 4374.322 4375.551 | 232 959.210 255 813.472 25%2p2(°P)3d-2s22p?(*P)4f D | 2F-A2)°| =l (W
102 8 | 4378.027 4378.029 4379.260 | 253 046.74 275 881.65 2522p%('D)3d-2s22p%('DYf F | 2D-*[3]°| %%~5% |W
102 9 | 4378.427  4378.428 4379.659 | 253 048.82 275 881.65 2522p%('D)3d-2s%2p%('D)4f F | 2D-*[3]°| - |W
76.01 4384.700 4385.931 | 232 959.210 255 759.384 2522p%(°P)3d-2s%2p*(*P)4f G | 2F-2[3]°| "/o-")s
76.01 4385.325 4386.557 | 232 959.210 255 756.131 2522p?%(°P)3d-2s22p%(3PY4f G | 2F-*(3]°l ="
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1202 MARTIN, KAUFMAN, AND MUSGROVE
Table 1. Wavelengths and Energy-Level Classifications for O 1 — Continued

Muit. | Rel. Air Wavelength () | Vacuum Wave- Levels (cm™~1) Configurations Terms J Ref.
No. Int. | Observed Calculated | length (A) Lower Upper Values

26 15 | 4395.942  4395.935 4397.170 | 211 712.732 - 234 454.634 2522p2(3P)3p-2s22p2CP)3d | 2D°-*D | 5,-%, |W
7406 | 4 | 4397.855  4397.823 4399.059 | 232 959.210 — 255 691.346 2522p2(3P)3d-2s22p2(°PY4f D | 2F-2(31% a="te |W
88.03 | 7 | 4404.950  4404.970 4406.207 | 233 430.53 - 256 125.785 2522p2(°P)3d-2s22p2CPYf F | 2P-2[3]°| %= |W
26 8 | 4405987  4405.978 4407.215 | 211 712.732 - 234 402.797 2522p2(3P)3p-2522p2(3P)3d | 2D°-2D | 5, |W
5 27 | 4414.905  4414.899 4416.138 | 189 068.514 ~— 211 712.732 2522p2(3P)3s—-2522p%(*P)3p 2p_2pe | %, %, [WBIL
5 25 | 4416974 4416975 4418215 | 188 888.543 - 211 522.117 2522p2(3P)3s-2522p 2(°P)3p 2p-2p° | Yfp=%, |W,BL
88.02 | 7 | 4435506  4435.506 4436.751 | 233 54459 — 256 083.604 2520p2(3P)3d-2s22p2CPMS F | P22 Yo% |W
35 15 | 4443.007  4443.010 4444.257 | 228 723.84 ' — 251 224.79 2522p2('D)3p-2s22p2('D)3d - | 2F°-2F | %o="fy |W
35 8 | 4443516 4443523 4444770 | 228 723.84 - 251 222.19 2522p2('D)3p-2s22p2('D)3d | 2P°-2F | 5-Tfp |W
88.01 | 6 | 4446.809 [ 4446.786 4448.035 | 233 43053 - 255 912.37 2522p2(°P)3d-2522p%CPYAf D | 2P-P[1J°| %Yz |W
88.01 { 4446.796 { 4448.044 | 233 43058 - 255 912.32 2522p%(°P)3d-25s22p%(°P)4f D | 2P-21)| ¥a-%e

35 5 | 4447673  4447.676 4448.925 | 228 74745 - 251 224.79 2522p2%('D)3p-2s22p2(*D)3d | 2FP-*F | Y-t |W
35 16 | 4448186  4448.191 4449.440 | 228 747.45 - 251 222.19 2522p%('D)3p-2522p%('D)3d | 2F°-*F | Up-"fo |W
5 18 | 4452375  4452.378 4453.628 | 189 068.514 ' - 211 522.117 2522p2(°P)3s-2522p 2(°P)3p 2p_2p° | 3,-3), (W,B1
94 17 | 4465417  4465.407 4466.661 | 245 400.00+2 — 267 788.09+z | 2s2p3(5S°)3s-252p3(°5°)3p 85°8p | B-Tfy |W
4402 | 15 | 4466241  4466.235 4467.489 | 230 609.45 - 252 993.39 2522p2(18)3s-2522p%('S)3p 2g-2p° | 1,8, (W
87 7 | 4466.415  4466.434 4467.688 | 233 430.53 — 255 813.472 2522p2(°P)3d-2s22p2C°P)f D | 2P-*(2°| %—"le |W
44.02 | 13 | 4467475  4467.465 4468.719 | 230 609.45 - 252 987.23 2529p2(18)3s—2522p2(18)3p 25-2p° | Y-y (W
94 15 | 4467.921  4467.924 4469.178 | 245 400.00+x — 267 775.48+x | 252p%(°S*)3s—252p3(°S")3p 88°-8p | 5,5, |W
94 17 | 4469.373  4469.378 4470.632 | 245 400.00+z — 267 768.20+x | 2s2p3(°S°)3s—-2s2p3(°S*)3p 85°0p | B3 (W
88 12 | 4477.904  4477.906 4479.163 | 233 43053 - 255 756.131 2522p2(°P)3d-2s22p%CPYf G | 2P-*[3)°| ¥o-"he |W
104 7 | 4487.716  4487.712 4488.971 | 253 789.99 - 276 066.81 2522p2('D)3d-2s22p%('D)4f D | 2P-32]°| Yo% (W
104 3 | 4488.196 ( 4488.183 4489.443 | 253 792.40 - 276 066.88 2522p%('D)3d-2s22p*('D)4f D | . *P-2[2]°| =" |W
104 {4488.198 {4489.457 253 79240 - 276 066.81 2522p?('D)3d-2s22p2('D)f D | 2P-2[2]°| %p-%,

87 11 | 4489.462  4489.462 4490.721 | 233 54459 - 255 812.728 2522p2(°P)3d-2522p%(3PY4f D | 2P-?[2)°| Yo-Pfy |W
86 13 | 4491.227  4491.222 4492.482 | 233 43053 - 255 689.939 2522p2(3P)3d-2522p2(°PYf D | 2P-2(3)°| ¥a-%. (W
25.01 4539.543 4540.816 | 211 522.117 - 233 544.59 2522p?%(°P)3p-2s22p%(°P)3d | D°-P | =l
25.01 4 | 4563.178  4563.178 4564.457 | 211 522.117 - 233 43053 2522p2(°P)3p-2s22p%(°P)3d | D°-%P | =" (W
15 22 | 4590972  4590.974 4592.260 | 206 971.68 - 228 747.45 2522p2(*D)35-2522p%('D)3p | 2D-*F° | S-Sy |W
15 7 | 4595.960  4595.957 4597.245 | 206 971.68 - 228 723.84 2522p2('D)3s-2522p%('D)3p | ZD-F° | Sy |W
15 20 | 4596.175  4596.177 4597.464 | 206 972.72 - 228 723.84 2522p%('D)3s-2522p2('D)3p | D-*F | Y-, |WBI
93 12 | 4602.128  4602.129 4603.418 | 234 402.797 - 256 125.785 2522p2(°P)3d-2s22p C*P)4f F | 2D-?(3]°| %= |W
25.01 3 | 4603.228  4603.229 4604.518 | 211 712.732 - 233 430.53 2522p2(°P)3p-2s22p2(°P)3d | 2D°-*P | - (W
93.01 | 14 | 4609.442  4609.436 4610.727 | 234 454.634 - 256 143.187 2522p2(°P)3d-2s22p2CP)Af F | 2D-%[4]°| %o="fs |W
92 12 | 4610203  4610.202 4611.493 | 234 402.797 - 256 087.746 2522p%(°P)3d-2s22p’CP)fF | 2D-?[2]°| o= (W
92 3 | 4611.070  4611.083 4612.374 | 234 402.797 - 256 083.604 2522p%(°P)3d-2s22p%CPMf F | 2D-%2] =% (W
93 7 | 4613.137  4613.137 4614.430 | 234 454.634 - 256 125.785 2522p(°P)3d-2s22p2C*PYAf F | 2D-3[3)°| 52-%. (W
93 8 | 4613.681  4613.681 4614.973 | 234 454.634 - 256 123.231 2522p%(3P)3d-2s22p2C*P)Af F | 2D-*3)°| *f="fe |W
92 6 | 4621.272  4621.249 4622543 | 234 454.634 - 256 087.746 2522p2(°P)3d-2522p2(3PMf F | 2D-%[21°| 5u="% |W
1 20 | 4638.8550 4638.8558 | 4640.1548 | 185 235.281 — 206 786.286 2s22p?(°P)3s-2522p 2(°P)3p PD° | Y%, |E3
1 22 | 4641.8104 4641.8103| 4643.1101 | 185 340.577 - 206 877.865 2522p2(°P)3s—2522p *(*P)3p P-1D° | ¥,-%, [ES
94.05 | 3 | 4643.386  4643.412 4644.712 | 245 768.37 - 267 298.23 2522p%(°P)ap-2s22p%C*PI6s | D°-P | Yo=Y (W
91.01 4 | 4647.803 [ 4647.791 4649.093 | 234 402.797 - 255 912.37 2522p2(°P)3d-2522p%CP)4f D | D-[11°| ¥p=Ye |W
91.01 4647.802 {4649.104 234 402.797 - 255 912.32 2522p2(°P)3d-2s22p2(*P)4f D | 2D-2{1]°| ¥o-%,

1 24 | 4649.1348 4649.1347| 4650.4365 | 185 499.124 - 207 002.482 2522p2(3P)3s-2522p2(°P)3p 4p-*D° | 5/,-7/, |E3
1 20 | 4650.8394 4650.8384 | 4652.1406 | 185 235281 — 206 730.762 2522p2%(°P)3s-2522p 2(°P)3p p-1p° | Y-/, |[E3
1 21 | 4661.6332 4661.6324| 4662.9375 | 185 340.577 - 206 786.286 2522p2(°P)3s-25%2p%(°P)3p p-ip° | ¥, |E3
90 5 | 4669.266  4669.260 4670.567 | 234 402.797 - 255 813.472 2520p2(3P)3d-25%2p?(®PYf D | 2D-3(2[°| Yo="ho (W
90 5 | 4669.427  4669.423 4670.730 | 234 402.797 - 255 812.728 2522p%(°P)3d-2s22p%(°PMf D | ZD-2[2F°| ¥ |W
1 14 | 4673.7322 4673.7331| 4675.0414 | 185 340577 - 206 730.762 2522p2(3P)3s—2522p 2(°P)3p p-ip° | %,-Y, | E3
1 20 | 4676.2350 46762350 | 4677.5439 | 185 499.124 — 206 877.865 2522p2(°P)3s-2s*2p%(°P)3p ‘p-ip° | 5,-%, |E3

J. Phys. Chem. Ref. Data, Vol. 22, No. 5, 1993




ENERGY LEVELS AND WAVELENGTHS FOR SINGLY-IONIZED OXYGEN (O 1) 1203

Table 1. Wavelengths and Energy-‘Level Classifications for O 1 — Continued

Mult. Rel. Air Wavelength (.&) Vacuum Wave- Levels (cm™1) Configurations Terms J Ref.
No. Int. | Observed  Calculated | length (A) Lower Upper Values
91 8 | 4677.068  4677.065 4678.374 | 234 454.634 — 255 829.58 2520p2(°P)3d-2s22p%CP)4f G | 2D-2[4]| %"y
90 2 | 4680.583  4680.593 4681.903 | 234 454.634 - 255 813.472 2522p2(°P)3d-2s22p%(*°P)4f D | 2D-2[2]°| *h—
58 6 | 4690.896  4690.888 | 4692.201 | 232 480.44 - 253 792.40 2522p%('D)3p-2s22p%('D)3d | P2 | -,
58 9 | 4691.416  4691.419 4692.732 | 232 480.44 - 253 789.99 2522p2('D)3p-2522p%('D)3d pe2p | Y,y
89.01 | 4 | 4693.195 4693.192 | 4694506 | 234 454.634 - 255 756.131 | 2s22p%(°P)3d-2s%2p°(*P)4f G | 2D-2(3]| *f-"h
1 12 4696.347 4696.3528 4697.6671 | 185 499.124 - 206 786.286 2522p2(*P)3s-2s522p%(°P)3p 4p=ipe | 54,-%,
89 { 4696.357 { 4697.671 | 234 402.797 - 255 689.939 2522p%(°P)3d-2s2pC°P)4f D | *D-*(3)°| Yo~
40 6 | 4698.446  4698.437 4699.752 | 229 947.07 - 251 224.79 2522p2('D)3p-2s22p2(*D)3d | D°-°F | %",

40 15 | 4699.003  4699.011 | 4700.326 | 220 947.07 - 251 222.19 2522p?(\D)3p-2522p%('D)3d | D°=F | p=T)y
2 17 | 4699220 4699218 | 4700.533 | 211522117 ~ 232796298 | 25°2p*(°P)3p-2s°2p°C°P3d | D°FF | Yol

58 11 | 4701.184  4701.179 4702.494 | 232 527.09 - 253 792.40 2522p('D)3p-2s22p%('D)3d | PP | Y-,

58 5 | 4701.708  4701.712 4703.027 | 232 527.09 - 253 789.99 2s%2p*('D)3p-2s22p%('D)3d | 2P°-2P | -
40 14 | 4703.163  4703.161 | . 4704.477 | 229 968.44 - 251 224.79 2522p?('D)3p-2s22p*('D)3d | D°-FF | ¥»-%fe
25 21 | 4705.352  4705.340 4700.602 | 211 712.732 - 232'959.210 2522p*CP)3p-25"2p*(°P)3d | *D°-°F | */a="fo |W,Bl
89 3 | 4707484  4707.510 4708.827 | 234 454.634 - 255 691.346 2s22p%(*P)3d-2s%2p*(*P)4f D | 2D-33]°| "2/
89 4 | 4707.811  4707.822 4709.139 | 234 454.634 - 255 689.939 2522p%(°P)3d-2s22p2(*PY4f D | D-H3P| */=
24 16 | 4710.012  4710.009 4711.326 | 211 522.11T — 232 747.562 25%2p*(°P)3p-25°2p*(°*P)3d DD | =%

25 10 | 4741707  4741.704 | 4743.031 | 211 712.732 - 232796.298 | 2s%2p%(°P)3p-2522p%*(P)3d | D°-F | Y-
24 14 | 4751271 4751.278 | 4752.607 | 211 712.732 - 232 753.816 | 2522p%(P)3p-2522p*CP)3d | DD | -

24 9 | 4752.681 4752.691 4754.020 | 211 712.732 - 232 747.562 2522p2(*P)3p-2s22p*(*P)3d 24D | -
94.04 4 | 4773.782  4773.773 4775.108 | 246 029.295 - 266 971.23 2522p2(°P)4p-2s22p *(°P)6s D°-4P | By
23.02 3 | 4774.059  4774.076 4775411 | 211 522.117 - 232 462.724 2522p2(°P)3p—2s%2p 2(°P)3d 2D°-Ap | By
105 8 | 4843.366  4843.371 4844.724 | 255 622.80 - 276 263.81 2522p2('D)3d-2s22p2(*"D)4f P | ZS-H1P| foPe
30 8 | 4844913 4844919 4846.272 | 212 161.881 - 232 796.298 2522p(°P)3p-2s22p2(°P)3d 2 | Y-t
29 11 | 4856.395  4856.389 4857.746 | 212 161.881 - 232 747.562 2s22p%(°P)3p-2s%2p2(°P)3d 1°—D | Y-
29 13 | 4856.758  4856.762 4858.119 | 212 161.881 - 232 745.981 2522p2(°P)3p—2s22p*(°P)3d 18°-4D | -,
57 12 | 4860.968  4860.965 4862.323 | 232 480.44 - —. 253 046.74 2522p%('D)3p-2522p2(*D)3d 2pe_2p | Y,
29 11 | 4864879  4864.878 4866.237 | 212 161.881 — 232 711.642 2522p2(°P)3p-2s22p*(*P)3d 489D | -ty
57 15 | 4871.520  4871.523 4872.884 | 232 527.09 — 253 048.82 2522p2(*D)3p-2s*2p*('D)3d 2P-2D | =5y

57 6 | 4872.0056  4872.017 4873.377 | 232527.09 - 253 046.74 2522p2('D)3p-2s%2p*('D)3d pe-2D | Y=Y

28 15 | 4890.858  4800.856 | 4892.222 | 212 161.881 - 232 602.492 | 2522p2(°P)3p-2s22p%(P)3d | 4°-P | Yp-lfy
28 19 | 4906.833  4906.830 | 4908.200 | 212 161.881 - 232535949 | 2522p2(°P)3p-2s22p*(P)3d | &-P | Y-
28 21 | 4924531 4924529 | 4925904 | 212161.881 - 232462.724 | 2s22p%(°P)3p-2522p*CPY3d | ‘P | -
33 18 | 4941.069  4941.072 | 4942451 | 214 169.920 - 234 402.797 | 25%%p2(°P)3p-2s22p%(P)3d | P°-*D | Y-
33 20 | 4942.999  4943.005 | 4944.385 | 214 229.671 - 234 454.634 | 2522p2(°P)3p-252p%CP)3d | P°-*D | Yo%,

4 | 4955705  4955.707 | 4957.090 | 214 229.671 - 234 402.797 | 2522 (°P)3p-2522p%CP)3d | D | Y-y
2 | 5041.976  5041.975 | 5043.381 | 211522117 — 231 350.087 | 2s22p(°P)sp—2s?2p°CP)3d | D°—F | “-"%
2301 | 3 | 5070.800 5070.805 | 5072219 | 211 712732 - 231427.970 | 25%2p*CP)3p-2522p%(°P)3d | D°-'F | %"k
2 | 5090920 5000917 | 5092.336 | 211 712.732 - 231350087 | 2s22p2(°P)3p-2s22p*(P)3d | D°—F | -3y
6 | 5110300 5110.303 | 5111.727 | 23343053 — 252 993.39 2522p2(°P)3d—2522p*(1S)3p | P=P° | Yy

32 15 | 51569.942  5159.941 5161.378 | 214 169.920 - 233 544.59 2522p2(°P)3p-25%2p2(°P)3d petp | Yyt

32 12 | 5175.896  5175.903 5177.345 | 214 229.671 — 233 544.59 2522p%(°P)3p—-2522p2(°P)3d | 2P°-2P | %=,
32 14 | 5190496  5190.498 5191.944 | 214 169.920 - 233 430.53 2522p2(°P)3p-2522p2(°P)3d | PP | Yo
32 20 | 5206.650  5206.6b!1 H208.100 | 214 229.671 - 233 430.53 2522p*(*P)3p-2522p*(°P)3d | P°-*P | Y-,
95 2 | 5322525  5322.502 5323.983 | 248 515.30 - 267 298.23 2522p2(°P)4p-2522p2(°P)6s 2pe2p | Y,
UV17.27 | 2 | 5344.104 5344.104 5345.591 | 185235.281 - 203 942.288 2522p%(°P)3s-2522p*(*P)3p P28 | Ypfy
Uv17.27 | 6 | 5374.351  5374.355 5375.850 | 185340577 - 203 942.288 2522p 2(°P)3s-25 22p 2(*P)3p p-2g° | 3y,
88.13 | 5 | 5377.568  5377.569 5379.065 | 234 402.797 - 252 993.39 2522p%(°P)3d-2522p2('S)3p 2p-2pe | 3,3,
88.13 | 7 | 5379.352  5379.352 5380.848 | 234 402.797 - 252 987.23 2529p2(3P)3d-25%2p2(*S)3p p-2pe | 3,1,
3107 | 1 | 538L.772  5381.776 5383.273 | 214 169.920 - 232 745.981 2522p2(°P)3p-2522p2(°P)3d | 2P°=D | ‘o=
88.13 | 10 | 5392.611  5392.606 5394.105 | 234 454.634 ~ 252 993.39 2522p%(3P)3d~2s%2p2('S)3p 2D2p° | 5/p-3,
6.01 5398.300 5399.801 | 195 710.47 — 214 229.671 2s2p4-2522p2(3P)3p 2g-2pe | 14,9,
3107 | 1 | 5409.203  5409.175 5410.678 | 214 229.671 - 232 711.642 2522p2(3P)3p-2s22p2(°P)3d | 2P°-'D | Yp-Yfy

6.01 5 | 5415.772  5415.774 5417.279 | 19571047 - 214 169.920 2s2p4-2522p2(°P)3p 28-2p° | Yoty
31.06 1 | 5423639  5423.671 5425.179 | 214 169.920 - 232 602.492 2s22p%(°P)3p~2522p*(°P)3d peip | Y,

£ £ E££E2£fx =2 H££€£€f ££E€£f £=2£€Ef £ ££££€ €€ ££€ £ EE=EE

J. Phys. Chem. Ref. Data, Vol. 22, No. 5, 1993



1204 MARTIN, KAUFMAN, AND MUSGROVE
Table 1. Wavelengths and Energy-Level Classifications for O 1 — Continued

Mult. Rel. Air Wavelength (3) | Vacuum Wave- Levels (cm~1) Configurations Terms J Ref.
No. Int. | Observed  Calculated length (A) Lower Upper Values
3106 [ 2 | 5461.040  5461.089 5462.607 | 214 229.671 - 232 535.949 2522p2(°P)3p~2s22p%(°P)3d | 2P°-P | -3 |W
4401 | 10 | 5583.282  5583.217 5584.767 | 230 609.45 ~ 248 515.30 2522p2('8)3s-2522p%(*P)4p 25-2p° | 1, (W
44,01 5 | 5611.061 5611.072 5612.630 | 230 609.45 -~ 248 426.41 2572p?('5)3s~2522p 2("P)dp 28-2pe | Vo=lfa |W
4.01 6 | 5613472  5613.469 5615.028 | 189 068.514 - 206 877.865 2522p2(°P)3s~2522p 2(°P)3p 2PAD° | Yy (W
3103 | 5 | 5753917  5753.926 5755.522 | 212 593.82 ~ 229 968.44 252p4-25%2p%('D)3p 2D | Yy, (W
31.03 11 5761.008 5761.012 5762.609 212 593.82 ~ 229 947.07 252p*~2522p%(*D)3p 2P-2D" | =5/ (W
93.13 | 3w| 5783.788 [ 5783.789 5785.393 | 238 627.46 - 255 912.37 2522p%(°P)ds~2s22p2CP)4F D | P21 Yoy |W
93.13 { 5783.806 { 5785.410 | 238 627.46 ~ 255 912.32 2s%2p2(P)4s-25%2p2CP)4fD | ‘P-HI1]°| -
3103 | 9 | 5810243  5810.251 5811.862 | 21276225 - 229 968.44 252p4-2522p2(*D)3p 2p2p° | YR (W
105.41] 11 | 5846.232  5846.230? 5847.851 | 261 044.03 -~ 278 144.33? 2522p%(*P)op~2522p2('D)5s | ‘D°-2D | S, (W
93.12 | 4 | 5903.078  5903.079 5904.714 | 238 893.96 - 255 829.58 2522p2(°P)4s-2522p2(°P)Af G | 4P-2(4]°| T |W
31.05 | 4 | 6081.224  6081.215 6082.899 | 214 169.920 - 230 609.45 2522p2(°P)3p-2522p 2('S)3s pezg | Y-l lw
3105 | 7 | 6103.386  6103.399 6105.088 | 214 229.671 - 230 609.45 2522p2(°P)3p-2522p%(*S)3s P28 | Y=Yy (W
93.11 7 | 6112.987  6112.986 6114.678 | 238 627.46 — 254 981.55 2522p 2(°P)4s—25 2p 3(°S°)3s P-A5° | VY, (W
93.11 8 | 6152566  6152.560 6154263 | 238 732.65 - 254 981.55 2522p2(°P)4s-25 2p*(°S°)3s PpAse | Y-y (W
31.02 1 | 6197.922  6197.905 6199.620 | 212 593.82 - 228 723.84 252p*-2522p(*D)3p PR | Y=y | W
93.11 9 | 6214250  6214.252 6215.971 | 238 893.96 - 254 981.55 2522p2(°P)4s-252p*(°8°)3s P-ag° | B, (W
5205 | 4 | 6357.961  6357.981 6359.739 | 232 462.724 - 248 186.64 2522p 2(*P)3d-2s22p 2(°P)4p P-2D° | 5,5, (W
93.18 | 2 | 6457.047  6457.030 6458.814 | 240 330.01 - 255 812.728 2522p2(°P)4s-2s22p2(°PY4f D | 2P-2(2]% Yo" (W
109 2 | 6457.806  6457.805 6459.589 | 275 842.14 - 291 323.00 2522p*(*D)4f G-25"2p?('D2)bg | *[41°-*(5] EW
10520 6 | 6471.424  6471.420 6473.208 | 255912.32 - 271 360.61 2522p %(°P)4f D-2522p2(°P2)6g [3[1]°-2(2] EW
111 1 | 6473.891  6473.893? | 6475.682 | 275881.65 - 291 324.047 | 2s%2p%('D)4f F-2522p%('D2)6g |2(31°-*[4] | o=/ |EW
62.04 | 6 | 6475274  6475.281 6477.071 | 232 747.562 - 248 186.64 2522p%(°P)3d-2522p*(°P)dp D-2p° | 5,5, (W
62.04 [ 10 | 6477910  6477.905 6479.695 | 232 753.816 - 248 186.64 2522p2(°P)3d-2522p ¢ (*P)4p D-2D° | Ufp-5fy |W
96.02 | 12 | 6483.979  6483.970 6485.761 | 251 222.19 - 266 640.58 2522p2(*D)3d-2522p 2(*D)4p R-2D° | Yy (W
96.02 6485.063 6486.855 | 251 224.79 - 266 640.58 2s22p2(*D)3d-2s22p2('D)4p F-2D° | 8,5,
105.08| 7 | 6485.093  6485.093 6486.885 | 255 756.131 — 271 171.85 2522p%(°P)4f G-2522p%(°P))6g |23)°-2[4] | */o="/o |EW
105.08) 7 | 6486.461  6486.462 6488.254 | 255 759.384 - 271 171.85 2s%2p2(°P)4f G-2522p*(°P1)6g |2[81°-2(4] | /o= |EW
96.02 | 11 | 6491.924  6491.911 6493.705 | 251 224.79 -~ 266 624.32 2522p2(*D)3d-2s22p2(*D)4p 2F-2D° | =y |W
74.05 1101 6495.802 6495.787 6497.581 232 796.298 - 248 1806.64 25’21.:’(”P)Sd—Zs"Zp"("P)tip ZF=D" | Ffo="fz (EW
105.24 {6495.800 {6497.595 255 977.481 ~ 271 367.79 | 25%2p2(°P)4f G-2522p%(°P2)6g |2[5]°~2(6] | 'Y/2—"%s
105.24 6495.838 6497.633 | 255 977.481 - 271 367.70 | 2s%2p2(C°P)4f G-2522p%(°P)6g |2(51°-2(6] | 'Y/a='Ys
105.24| T | 6498.416  6498.415 6500.211 | 255 983.584 ~— 271 367.70 2572p°CP)4f G-25"2p°(CP2)6y  [’(5]°-2(6] | “/2—"'/2| EW
105.04| 4 | 6500.828  6500.826 6502.622 | 255 689.939 - 271 068.35 2522p2(°P)4f D-2s%2p2(°Po)6g |2(31°-2(4] | *.="/e (EW
10504 7 | 6501.410  6501.404 6503.200 | 255 691.346 - 271 068.39 2s%2p°(*P)4f D-25%2p%CPo)bg |[31°-[4]1 | 2=/ |EW
105.04 6501.421 6503.217 | 255 691.346 — 271 068.35 2522p2(°P)4f D-2s22p%(*PoYbg | 2131°~14] | Yo="te
105.11| 4 | 6502.187  6502.187 6503.984 | 255 812.728 ~ 271 187.92 2522p%(°P)4f D-25%2p%(°P1)6g |%[2]°-A18] | ¥=-" |EW
105.11] 5 | 6502.450  6502.451 6504.248 | 255 813.472 - 271 188.04 2522p%(°P)4f D-2522p2(°P))6g |2121°-3(3}| *2=")z |EW
96.01 7 | 6506.027  6506.018 6507.815 | 251 222.19 — 266 588.33 2522p2(*D)3d—2522p%('D)dp p-2pe | Y-t (W
105.16/ 8 | 6509.711  6509.711 6511.509 | 255 827.657 — 271 185.08 2522p 2C°P)4f G-2s22p%(°P1)6g | 24]°~*[5] | *a-"Ye| EW
105.16| 8bl| 6510.622  6510.615 6512.414 | 255 829.58 - 271 184.87 2522p 2(°P)4f G-2522p2(°P)6g |2(41°=%(5] | /o=y {EW
96.01 [ 13 | 6510.752  6510.763 6512.562 | 251 224.79 - 266 579.73 2522p?('D)3d-2s22p*(*D)4p FF | - |W
93.18 3 6535.828 6535.799 6537.605 240 517.35 - 255 813.472 Zs’Zp’(’P)tls—Zs’Zp”("P)‘lf D ”P—"'[Z]" "/2-“/2 W
105.28 3 | 6537.557  6537.558 6539.364 | 256 083.604 — 271 375.61 2522p2(CP)4f F-2522p%(°Py)6g |2[2]°-%[3] | *fo-Y: |EW
105.28 6539.330 6541.136 | 256 087.746 - 271 375.61 25%9p 2(°P)4f F-252p%(°P,)6g (221°-A3] | *="F2
105.28] 4 | 6539.369  6539.385 6541.192 | 256 087.746 - — 271 375.48 2522p2(°P)4f F-2s22p2CPy)6g |221°-2(3] | *="/2 |EW
62.04 | 16 | 6550.144  6550.125 6551.934 | 232 747562 - 248 010.23 2522p2(°P)3d-2s22p *(*P)dp AD-2D° | Bty |W
105.34] 4 | 6550.598  6550.597 6552.406 | 256 123.231 - 271 384.80 2522p%(°P)4f F-25%2p2(°Py)6g |%[31°~?[4] | /o~ |EW
105.34|. 4 | 6551.757  6551.757 6553.567 | 256 125.785 - 271 384.65 2522p%(°P)4f F-2522p2(°Py)6g |%(31°-24] ( "z |EW
10533 3 | 6554.619  6554.599 6556.410 | 256 123.231 - 271 375.48 2522p2CP)4f F-2s22p°(°P2)6g  |[31°-*I3] | /o—"fe [EW
105391 7 1 6555.845  6555.844 6557.655 | 256 136.036 - 271 385.39 2522p2(°P)4f F-2522p2(°Py)6g |2[41°-?(5] | %-''/ol EW
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ENERGY LEVELS AND WAVELENGTHS FOR SINGLY-IONIZED OXYGEN (O 1) 1205
Table 1. Wavelengths and Energy-Level Classifications for O 1 — Continued
Mult. Rel. Air Wavelength (A) Vacuum Wave- Levels (cm™1) Configurations Terms J Ref.
No. Int. | Observed  Calculated | length (A) Lower Upper Values
113 4 | 6556.068 [ 6556.048 6557.859 | 276 100.46 — 2901 358.34 | 2522p2%("D)4f H-2522p2("Dy)6g |2(51°-2(6] | */="Y/o| EW
1138 { 6556.08% { 6557.893 | 276 10954 — 291 358.34  |2s22p%(*D)4f H-2522p%(*D)bg |251°-%(6] | Yo%
105.40 6556.097 6557.909 | 256 136.036 - 271 384.80 | 2s22p2(°P)4f F-2522p2(*P)6g |[41°-214] | %=/
105.39| 7bl| 6559.060  6559.062 6560.873 | 256 143.187 - 271 385.06 2522p%(°P)4f F-2522p%(°P2)6g |[41°-?[5] | /2= |EW
105.15 6559.552 6561.364 | 255827.657 - 271 068.39 25%2p2(°P)4f G-2522p%(°Po)bg | 2[4]°-2[4] | Yfa="%2
105.15 6559.569 6561.381 | 255 827.657 - 271 068.35 2522p2(°P)Af G-2522p%(°Po)Bg | 2(41°-214] | ¥a="/2
105.15| 7 | 6560.369 [ 6560.380 6562.192 | 255 829.58 - 271 068.39 [ 2522p%(°P)4f G-2522p%(°Po)bg |2(41°-2(4] | "Ve="%e (W
93.17 { 6560.392 { 6562.205 | 240517.35 - 255 756.131 2522p2(°P)4s-2522p2(°P)Af G | 2P-23)°| *=%/a
105.15 6560.397 | 6562.200 | 255 829.58 - 271068.35 | 2s22p’(°P)4f G-2s22p*(°Po)6g |*141°-*14]| ="k
74.05 | 20 | 6565.283  6565.283 6567.096 | 232 959.210" - 248 186.64 25%2p%(°P)3d-2s2p*(*P)4p F-2D° | Up=tfy [W
7405 | 18 | 6571.100  6571.108 6572.923 | 232 796.298 - 248 010.23 2522p?%(°P)3d-2s22p%(°P)4p 2F-2D° | Sy (W
93.16 6 | 6589.006  6589.013 6590.833 | 240517.35 - 255 689.939 2522p2(°P)4s-2522p%(*P)4f D | ZP-2[3]°| Yo"ty |W
) 6627.357 | ~ 6629.187 | 255 983.584 - 271 068.39 2522p*(°PY4f G-2s%2p*(°Po)bg |Z51°-*14] | ="k
85 17 | 6627.385 = 6627.373 6629.203 | 233 430.53 © — 248 515.80 25%2p°(*P)3d—2s "2p *(*P)4p PP | Ry |W
6627.374 6629.205 | 255983.584 — 271068.35 | 2s22p%(P)4f G-2s22p%(°Po)bg |251°-(4] | *%~"h
4 24 | 6641.054  6641.031 6642.865 | 188 888.543 - 203 942.288 2522p%(°P)3s-2s22p*(°P)3p p2ge | Y-ty (W
105.38| - 4 | 6646.350  6646.357 6648.192 | 256 143.187 — 2T1 184.87 2522p*(°P)df F-2522p*(*P1)6y | *[41"-°[5] | /e="F2 (W
46 4 | 6652.563  6652.559 6654.396 | 231 427.970 -~ 246 455.629 25%2p2(°P)3d-2s%2p 2(°P)4p PP | By (W
85 13 | 6666.667  6666.657 6668.498 | 233 430.563 - 248 426.41 2522p2(°P)3d~2s%2p *(*P)4p p2p | Yy-ly (W
85 12 | 6677.862  6677.866 6679.710 | 233 544.59 - 248 515.30 2522p2(°P)3d-2s%2p*(*P)dp ptpe | Y, (W
85 15 | 6717.751 6717.754 6719.608 | 233 544.59 - 248 426.41 2522p2(°P)3d-2s22p 2(*P)4p 2p-2pe | 1,y (W
4 26 | 6721.398  6721.388 6723.243 | 189 068.514 — 203 942.288 2522p2(°P)3s-2s22p2(°P)3p | 2P2S° | Y-y |W
84.03 9 | 6774.973 6774.984 6776.854 | 233 430.63 - 248 186.64 25%2p?(*°P)3d-2s22p*(°P)dp 2p-2D° | 3-8 |W
45 6810.477 6812.357 | 231 350.087 - 246 029.295 | 2s22p%(°P)3d-25%2p%CP)p | ‘F-D° | %"
45 6844.098 | 6845.987 | 231 296.126 -~ 245903.224 | 2s°2p*(°P)3d-2s22p*CPMp | ‘F-D° | -
45 11 6846.813 6846.804 6848.694 | 231 427.970 - 246 029.295 2522p2(°P)3d—2s%2p2(°P)4p FAD° | Yy-Ty (W
45 11 | 6869.485  6869.475 6871.371 | 231 350.087 - 245 903.224 25%2p2(°P)3d-2s%2p?(*P)dp F=D° | Sfa="hs |W
45 11 | 6884911  6884.881 6886.780 | 231 296.126 — 245 816.70 2522p2(°P)3d-25%2p2CPYap | F-'D° | Y- |W
45 22 | 6895.109  6895.102 6897.004 | 231530.246 - 246 029.295 25%2p3(°P)3d-2s%2p*(°P)4p F=AD° | =Ty (W
45 19 | 6906.443  6906.436 6908.342 | 231 427.970 - 245 903.224 2522p%(°P)3d-2s%2p *(°P)4p F-D° | b |W
45 15 | 6907.872  6907.873 6909.778 | 231 296.126 ~— 245 768.37 25%2p?(*P)3d-2s22p2(°P)4p F-D° | Y-y |W
45 19 | 6910.562 6910.562 6912.468 | 231 350.087 -~ 245 816.70 25%2p2(*P)3d-2s%2p%(°P)4p FAD° | STy |W
101.06| 6 | 6922.355  6922.353 6924.263 | 253 048.82 ~ 267 490.79 2s22p?('D)3d-2s22p2("D)dp D-2pe | SfpBy |W
101.06| 5 | 6936.019 6936.008 6937.921 | 2563 046.74 — 267 460.28 2s22p3('D)3d-2s%2p2(*D)4p D-2pe | Yy-lfy |W
88.12 | 11 7083.975 7083.962 7085.915 | 234 402.797 - 248 515.30 2522p2(°P)3d-2s%2p(°*P)4p 2p-2pe | A (W
88.12 | 16 | 7110.083 7110.078 7112.039 | 234 454.634 - 248 515.30 25%2p3(*°P)3d-2s%2p (°P)4p D-2P° | 5=ty (W
88.12 | 13 | 7128.885  17128.865 7130.830 | 234 402.797 — 248 426.41 2s°2p*("P)3d-2s°2p*(°P)ap ED-EPe | Yp=tfy (W
52.03 7130.400 7132.366 | 232 462.724 -~ 246 483.317 2522p%(*P)3d-2s%2p (°P)4p PP | B,
52.03 | 12 | 7144.478 7144.509 7146.479 | 232 462.724 - 246 455.629 2522p2(°P)3d-2s%2p 2(°*P)4p PP | S-Sy |W
99.01 | 12 | 7151.087  T7151.079 7153.050 | 252 608.28 — 266 588.33 2522p?('D)3d~2s*2p*('D)4p 2GR | =Ty W
99.01 | 11 | 7156.090  7156.085 7158.058 | 252 609.46 - 266 579.73 2522p?('D)3d-2s%2p(*D)4p G2 | Ty (W
52.03 7 | 7167.833 7167.836 7169.812 | 232 535.949 - 246 483.317 2522p2(°P)3d-2522p2(°P)4p PP | Py (W
52.03 6 | 7182.091  7182.094 7184.073 | 232 535.949 - 246 455.629 2522p%(°P)3d-2s%2p%(°P)4p PP | Y- (W
52.03 9 | 7202.206  7202.198 7204.183 | 232 602.492 - 246 483.317 25%2p?(*P)3d-2s*2p*(*P)4p PP | P |W
52.04 | 16 | 7229.142 7229.137 7231.130 | 232 462.724 - 246 291.822 25%2p2(*P)3d-2s%2p*(°P)4p P80 | By (W
52.03 | 12 | 7252.717 = 17252.717 7264.716 | 232 535.949 -~ 246 320.086 2522p2(°P)3d~2s%2p 2(°*P)4p PP | Y-y |W
62.03 [ 10 | 7259.282  7259.280 7261.281 | 232 711.642 - 246 483.317 2522p?(*P)3d-2s22p(°P)4p D-Ape | Yo |W
52.04 9 | 7267.630  7267.620 7269.622 | 232 535.949 - 246 291.822 2522p2(°P)3d-2s22p*(°P)4p P8 | -y (W
62.03 | 12 | 7277.438 7277.426 7279.432 | 232 745.981 - 246 483.317 2s22p%(°P)3d-2s5%2p*(°P)dp D-P° | Yy |W
62.03 | 10 | 7278.258 7278.264 7280.270 | 232 747.562 - 246 483.317 25%2p3(°P)3d-2s%2p*(°P)4p DP | Bty (W
88.11 | 11 | 7280.257  7280.251 7282.257 | 234 454.634 -~ 248 186.64 2522p%(°P)3d-2522p*(°P)4p ED-2D° | By |W
52.03 | 10 | 7287.894  7287.900 7289.908 | 232 602.492 - 246 320.086 25%2p?(°P)3d-2s%2p2(°*P)4p PP | Yoty (W
62.03 | 9 | 7202120  7292.124 7294.133 | 232 745.981 - 246 455.629 | 25%2p’(°P)3d-2s22p%(°PMp | ‘D-P° | Y-S |W
62.03 | 11 7292.962 7292.965 7294.975 | 232 747.562 - 246 455.629 25%2p3(°P)3d-2s%2p*(°P)4p D-P° | Bty |W
62.03 | 14 | 7296.310 7296.294 7298.304 | 232 753.816 - 246 455.629 2522p2(°P)3d—-25%2p%(*P)4p AD-4p° | "By IW
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1206 MARTIN, KAUFMAN, AND MUSGROVE
Table 1. Wavelengths and Energy-Level Classifications for O 1 — Continued

Mult. | Rel. Air Wavelength (&) | Vacuum Wave- Levels (cm~1) Configurations Terms J Ref.
No. Int. | Observed  Calculated length @A) Lower Upper Values
103.03| 5 | 7298.112  7298.117 7300.128 | 253 792.40 - 267 490.79 25%2p?(*D)3d-2s%2p*('D)4p PP | Yy |W
52.04 7302.947 7304.959 | 232 602.492 - 246 291.822 2522p?(3P)3d-2s%2p 2(*P)4p PSS
74.04 7 | 7804.170  7304.180 7306.103 | 282 706.208 - 246 483.317 2522p2(°P)3d -2522p 2(3P)4p ZPApe | SpBy |W
103.03| 1 | 7313.114  7313.119 7315.134 | 253 789.99 - 267 460.28 2522p%('D)3d-2s22p2('D)dp | 2P-2P° | -V |W
2F E2 7318.92 7320.94 26 810.65 — 40 470.00 2529p3-25%2p3 De2p° | Bp-Yy
7404 | 10 | 7318.987  7318.986 7921.008 | 282 796.298 - 246 455.629 2522p2(3P)3d-23522p 2(°P)4p 2P | BpFh |W
2F E2 | 7319.92 7319.99 7322.01 26 81055 - 40 468.01 25%2p3-25%2p® 2p°-2pe | 8%, | B2
2F E2 | 7330.19 7329.66 7331.68 26 830.57 - 40 470.00 25%2p3-2s%2p* pe-tpe | Y- | B2
2F E2 { 7330.73 { 7332.75 26 830.57 - 40 468.01 25%2p°3-2522p? 2D°2p° | 3P,
62.03 7 | 7346.367 7346.355 7348.379 | 232 711.642 - 246 320.086 2s22p2(°P)3d-25%2p 2(°P)4p D-Ap | Vol (W
88.11 | 9 | 7346.895  17346.901 7348.925 | 234 402.797 - 248 010.23 2522p2(3P)3d-2s22p2(°PMp | 2D-2D° | Y-y |W
101.05( 4 7365.362 7355.373 7357.399 | 253 048.82 - 266 640.58 2522p%(*D)3d-2522p %('D)4p 2D-2p° | S5 |W
62.02 3 | 7361.647 7361.645 7363.673 | 232 711.642 - 246 291.822 25%2p2(°P)3d-2s522p2(°P)ap 4p-1g° fo=Ya |W
101.05| 2 | 7363.046  7363.054 7365.083 | 253 046.74 — 266 624.32 2522p%('D)3d-2s22p2('D)Mp | 2D-2D° | Yy |W
62.03 | 3 | 7364935  7364.939 7366.968 | 232 745.981 - 246 320.086 2s22p2(°P)3d-2522p%CP)p | ‘D-'P° | Yu-lfp (W
93.22 5 | 7367.694  73G7.678 7869.707 | 245 08729 - 258 606.35 2522p°(*P)4p—2522p°(°*P)bs b S R
52.02 1 7369.017 7369.029 T371.059 | 232 462.724 — 246 029.295 25%2p3(°P)3d-2s%2p2(°P)4p P-D° | ST W
88.11 | 3 | 7374986  7374.996 7377.027 | 234 454.634 - 248 010.23 25%2p%(°P)3d-2s22p2(P)dp | 2D-ED° | -y |W
62.02 7380.307 7882.340 | 232 745.981 - 246 291.822 2522p2(°P)3d-2s22p%(*P)dp D-18° | Y=Yy
62.02 1 | 7381.118  7381.168 7883.201 | 232 747.562 — 246 291.822 2522p*(*P)3d-2522p *(CP)ap D13 | = |W
101.04| 2 | 7383.744  7383.758 7385.792 | 253 048.82 ~ 266 588.33 25%2p%(*D)3d~2s%2p (' D)4p DR | 8- (W
101.04| 3 | 7387.324  7387.315 7389.350 | 253 046.74 - 266 579.73 25%2p%('D)3d-2s%2p*('D)4p DR | ¥yl |W
74.04 3 7407.341 7407.333 7409.373 | 232 959.210 - 246 455.629 25%2p2(°P)3d~-2s22p %(*P)dp 2p-tpe | Y |W
74.03 2 7407.821 7407.824 7409.864 | 232 796.298 - 246 291.822 2522p%(°P)3d~2s%2p%(°P)4p P48 | -y |[W
52.02 2 7438.139 7438.151 7440.199 | 232 462.724 - 245 903.224 2522p?*(*P)3d~2s%2p *(°P)4p PAD° | 5=t (W
52.02 7478.897 7480.956 | 232 535.949 — 245 903.224 |- 2522p?(*P)3d-2s%2p2(*P)4p P-AD° | ¥y-PYy
52.02 7486.345 7488.406 | 232 462.724 - 245 816.70 2522p2(°P)3d-2s22p2(°P)Mp | ‘P-'D° | %Y,
62.01 4 | 7527011  7527.065 7529.138 | 232 747.562 — 246 029.295 2522p°(°P)3d—-2s%2p*(*P)4p D-D° | M- |W
52.02 7527.622 7529.695 | 232 535.949 - 245 816.70 2522p*(°P)3d-2s%2p*(°P)dp 4p-AD° | ¥,
62.01 | 10 | 7530.620  T530.611 7532.0685 | 232 753.816 — 246 029.295 25°2p*("P)3u~25*2p *(°P)dp DD | =Ty (W
74.02 3 | 7554.772 7554.787 7556.867 | 232 796.2908 -~ 246 029.295 2522p2(°P)3d~2s22p*(°*P)4p 2F-4D° | /=Tty |W
52.02 7555.116 7557.196 | 232 535.949 - 245 768.37 25%2p%(*P)3d-25%2p 2 (°P)4p PAD° | -ty
52.02 8 | 7565.482  7505.529 7567.612 | 232 602.492 - 245 816.70 25”2p*(*P)3d~25"2p > (*P)4p P~1D° | =Ty |W
52.02 7593.301 7595.392 | 232 602.492 - 245 768.37 2522p%(*P)3d-2s%2p°(*P)dp PAD° | Yy,
62.01 4 7598.254 7598.285 7600.376 | 232 745.981 — 245 903.224 25%2p*(°P)3d-2s%2p*(°*P)dp D-D° | Y-y |W
62.01 4 | 7599.215  7599.198 7601.290 | 232 747.562 - 245 903.224 25%2p*(*P)3d-2s%2p 2(°P)4p DD | 5fp=5ly |W
62.01 5 7602.810 7602.812 7604.905 | 232 753.816 ~ 245 903.224 25%22p%(°P)3d~2s%2p*(°P)4p DD | Vutle |W
74.02 4 7627.460 7627.454 7629.554 | 232 796.298 - 245 903.224 2522p?(°P)3d-2s2p *(*P)4p 2FAD° | -t |W
62.01 4 7628.468 7628.542 7630.642 | 232 711.642 -~ 245 816.70 2522p%(°P)3d-2522p2(°P)dp DD | Yotfe (W
62.01 4 7648.605 7648.583 7650.689 | 232 745.981 — 245 816.70 2522p2(°P)3d-2522p *(*P)4p DD° | Py |W
62.01 4 | 7649.557  7649.508 7651.614 | 232 747562 -~ 245 816.70 2522p?(*P)3d-2s22p *(*P)4p D-4D° | B, (W
62.01 7656.779 7658.887 | 232 711.642 — 245768.37 | 2s5%2p%(°P)3d-2522p%(°PMp | D-D° | Yo',
62.01 4 | 7070.944  T7676.970 7079.083 | 232 745.981 - 245 768.37 25”2p *(*P)3u—-2522p*("P)dp DD | Yot (W
93.15 | 5 | 7894.609  7894.614 7896.786 | 240 330.01 - 252 993.39 2522p%(°P)4s-2522p2('S)3p | P-PP° | YpPh |W
93.15 6 7898.452 7898.456 7900.629 | 240 330.01 - 252 987.23 2s22p%(°P)4s-2s%2p*('S)3p 2P | Y-y (W
98.15 8 | 8013.157  8013.160 8015.364 | 24051735 — 252 993.39 2522 2(*P)ds-2522p(*S)3p PP | Yty | W
94.03 8 | 8375.841 8375.844 8378.146 | 246 029.295 -— 257 965.11 2522p%(°P)4p-2522p*(*P)5s 4pe-1p o5y |W
94,03 7 | 8403.370  8403.379 8405.688 | 245903.224 - 257 799.93 2522p2(°P)4p-2s22p2(°P)5s D°-Ap | e (W
84.02 7 | 8613.319 8613.303 8615.669 | 233 430.563 - 245 037.29 2522p2(°P)3d-2s%2p*(*P)dp 2p2g | Y=ty IW
94.08 8 | 8686.088 8686.103 8688.489 | 246 455.629 — 257 965.11 2522p2(*P)4p—2s22p2(®P)bs po-ip 5oy |W
94.06 6 | 8687.153  8687.140 8689.526 | 246 291.822 - 257 799.93 2522p°(*P)4p~2522p*(*P)5s P | Yl (W
84.02 5 8698.786 8698.786 8701.176 | 233 544.69 - 245 037.29 25%2p%(°P)3d-2s%2p (°P)4p pige | Yp=lfy (W
94.08 | 7 | 8707.048  8707.050 8700.441 | 246 483.317 - 257 965.11 2522p2(°P)ap-2522p2(°P)5s | PP | Yp-h |W
94.08 5 | 8708.513 8708.528 8710.920 | 246 320.086 - 257 799.93 2522p2(*P)4p-2s22p*(°P)5s ipo-4p Yoty |[W
104.071 6 | 8762.028 8762.028 8764.434 | 254 590.00 - 265 999.75 2522p2(*P)4d-2s22p2(°P)5f F | *F2[41] %% |W
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ENERGY LEVELS AND WAVELENGTHS FOR SINGLY-IONIZED OXYGEN (O n) 1207
Table 1. Wavelengths and Energy-Level Classifications for O 1 — Continued

Mult. | Rel Air Wavelength ()  |Vacuum Wave- Levels (cm™1) Configurations Terms J Ref.
No. Int. | Observed  Calculated length (A) Lower Upper Values
9406 | 5 | 8766509  8766.509 8768.916 | 246 291.822 257 695.74 2522p2(3P)4p-2522p 2(*P)5s igotp | 3,0, |W
104.06| 5 | 8784.288  8784.262 8786.674 | 254 337.61 265 718.48 2522p2(3P)4d—-2s22p2(3P)5f G | F-H3I"| ¥:-% |W
104.03| 5 | 8788.827  8788.842 8791.255 | 254 388.42 265 763.36 2522p%(°P)4d-2s22p%CP)5f G | F-*[4])| 5~"he |W
104.05] m? 8819.66 8822.08 | 254 590.00 265 925.19 2522p?(3P)4d-2s22p%(°P)af G | F-2[5])| 9"
104.02{ 5 | 8847.509  8847.528 8849.957 | 254 337.61 265 637.10 2522p%(°P)4d-2s22p%C*P)5f D | F-33]°| Y- |W
104.04] 4 | 8857.046  8857.043 8859.475 | 254 480.20 265 767.55 2522p2(3P)4d-2522p2C3P)5f D | *F-212F°| =" |W
104.03| 5 | 8861.867  8861.958 8864.392 | 254 480.20 265 761.29 2522p%(3P)4d-2s22p%CP)5f G | F-*(4]°| =" |W
104.02| 5 | 8886.313  8886.315 8888.755 | 254 388.42 265 638.59 2522p2(°P)4d-2s22p%CP)5f D | ‘F-2[3)°| %" |W
104.11] 5 | 8997.624  8997.620 9000.090 | 254 881.37 265 992.37 2522p2(3P)4d-2s22p CP)5f F | “D-23(3°| ¥ (W
104.14) 4 | 8997.880  8997.871 9000.341 | 254 846.68 265 957.37 2520p2(3P)4d-2s22p2CP)5f F | D221 Yo=Y (W
104.13] 4 | 9050.25 9050.26 9052.74 | 254 846.68 265 893.06 2522p2(*P)4d-2s22p%C3P)5f D | D=2(1]°| Y=Y |W
104.13| 5 | 9078.31 9078.30 9080.80 | 254 881.37 265 893.62 2522p%(°P)4d-2522p%C°P)of D | ‘D-Y1]°| %fe-% |W
104.12| 12 | 9104.95 9104.95 9107.45 | 255019.73 265 999.75 2522p°CP)4d-25s22p°CP)3f F | ‘D-2(4]"| =" |W
10411 5 | 911113 9111.08 911358 | 255 019.73 265 992.37 2522p%(°P)4d-2522p%(®P)5f F | *D-3[3]°| /o= |W
104.11 { 9111.13 { 9113.63 | 255 019.73 265 992.31 2522p2(°P)4d-2522p*C°P)5f F | “‘D-3]°| o=/
104.10| 5 9199.70 9199.70 9202.22 254 896.42 2065 703.30 Zs’ZpQ("P)nld—Za"Zp“(‘-’P)st ‘D—“[nl]" Slo=Tfs | W
104.09] 8 | 923623  9236.23 9238.76 | 254 896.42 265 720.38 2522p2(°P)4d-2s22p%(*P)5f G | “D-2I3]°| “e—Tfe |W
104.17) 5 | 9238.64 9238.64 9241.18 | 255 142.41 265 963.54 2522p%(*P)4d-2s22p*(*PY5f F | *P-4(2]°] ="fs |W
104.08 4 | 9306.55 9306.55 9309.11 | 254 896.42 265 638.59 2522p2(°P)4d-25%2p*(*P)5f D | D-R(3]°| - |W
104.16| 6 | 9317.12 9317.13 9319.68 255 163.08 265 893.06 252p2(°P)ad-2s"2p*CP)ar D | ‘P17 Voo | W
104.15| 4 | 9417.72 9417.72 9420.30 | 255 105.01 265 720.38 2522p%(3P)4d-2s22p2(*P)of G | *P-2{3)°| %"y |W
104.18| 6 | 9421.49 9421.48 9424.07 | 255 281.93 265 893.06 2s%2p2(°P)4d-2522p%C*P)5f D | P-H1)| Yo-fe |W
39.01 9 | 9457.91 9457.89 9460.49 | 229 947.07 240 517.35 2522p2%('D)3p—2522p2(°P)ds | D°-*P | /-3 |W
39.01 "9477.05 9479.65 | 229 968.44 240 517.35 2522p2('D)3p-2522p2(°P)ds | PP | -3,
104.22| 5 | 9490.79 9490.78 9493.39 | 255 466.10 265 999.75 2522p%(°P)4d~2s22p2CP)5f F | 2F-2(41°| o="% |W
10421 9 | 9553.75 9553.76 9556.38 | 255 466.10 265 930.31 2522p%(*P)4d-2s22p%C*P)5f G | 2F-2[5)°| "o~/ |W
104.20 { 9553.80 { 9556.42 | 255 302.11 265 766.28 2522p%(*P)4d-25s%2p%(*P)5f D | 2F-2(2]°| %=
104.19] 7 | 9556.46 9556.47 9559.09 | 255 302.11 265 763.36 2522p%(°P)4d-2s22p%(P)5f G | 2F-*[4]°| *h—T/e W
9409 | 10 | 9594.54 9594.56 9597.20 | 248 186.64 258 606.35 2522p2(3P)dp-2s22p2(°P)bs | PP | -3 |W
9409 | 9 | 9611.80 9611.80 9614.43 | 248 010.23 258 411.26 2522p2(*P)ap-2522p%(*P)5s | =P | Vs (W
39.01 7 | 9648.40 9648.40 9651.05 | 229 968.44 240 330.01 2522p2(*D)3p—-2s22p2(°P)ds | ID°-2P | -1y (W
9321 | 9 [ 975853 9758.53 9761.20 | 245 037.29 255 281.93 2522p*(*P)dp-2s22p2(°P)4d | 8°-P | Yolho |W
105.14f 7 | 9804.61 9804.60 9807.28 | 255 827.657 266 024.16 2522p2(°P)Af G-2522p%(°P2)5g | 2[4]2[5] | *o~="Y/s| EW
105.14, 6 | 9806.36 9806.44 9809.13 | 255 829.58 266 024.16 2522p2(°P)4f G-25%2p°C°P,)5g |2[41°-2(5] | Ye=")2 |EW
105.100 6 | 9806.73 9806.76 9809.45 | 255 813.472 266 007.72 2522p2(P)4f D-2522p%(°Po)5g | 2[21°-2(3] | ="/ | EW
105.17 9850.04 9852.74 | 255 842.91 265 992.37 2522p%(°P)4d—25%2p%CP)5f F | *D-2[3)°| o="ta
105.18] 7 | 9891.12 9891.12 9893.83 | 255 897.59 266 004.90 2522p*(°P)4d-2522p%CP)SfF | D24 ") (W
105.03 4 | 9894.16 9894.22 9896.93 | 255 689.939 265 794.08 2s22p%(°P)4f D-2522p2(°P))5g |A31°-2(4] | 5u~"f |EW
105.03f 4 | 9895.59 9895.54 9898.25 | 255 691.346 265 794.14 2s22p*(*P)4f D-2522p°CP1)5g |(31°-214] | e="fe |EW
108 8 | 9901.30 9901.31 9904.02 | 275 842.14 285 939.05 2s22p*("D)4f G-25“2p*('D2)5g |*[4]°-*I5] EW
105.17 9903.39 9906.11 | 255 897.59 265 992.37 2522p2(°P)4d—-2s22p2(*P)5f F | 2D-23]°| %%~5/,
10517, 10 | 9903.46 9903.45 9906.17 | 255 897.59 265 992.31 25°2p2(°P)4d-25%2p°C*P)5f F | 2D-2I3P°| %" |W
105.19) 12 | 9929.95 9929.94 9932.67 | 255 912.32 265 980.11 2522p%("P)4f D-25s22p%(*P)5g [2[11°-2(2] | ¥.="/» |EW
105.19 { 9929.99 { 9932.72 | 255 912.37 265 980.11 2522p2(°P)4f D-2s%2p*(*Ps)5g 2[11°-2(2] | Yo%
10507, 4 | 9933.49 9933.55 9936.27- | 255 756.131 265 820.27 2522 (°PY4f G-25%2p*(°P1)og |2(31°-2(3] | =" |EW
105.42 9936.27 9938.99 | 265 820.27 275 881.65 2522p2(°P,)5g-2522p (" D)4 F | 2[3]-2(3)°| *o-"/
10542 4 | 9936.46 9936.46 9939.18 | 265 820.46 275 881.65 25%2p°*(°P1)5g-2s22p*("D)f F | 2[3]-A3]°| "o-"/e |EW
110 6 | 9937.94 9937.94 9940.66 | 275 881.65 285 941.34 2522p%('D)4f F-2522p2%('D2)5g |3[31°-2(4] EW
105.23| 5 | 9950.76 9950.81 9953.54 | 255 977.481 266 024.16 2522p2(°P)4f G-25%2p%(°Py)bg |3[51°-2(5] | H/o—""e| EW
10523 5 | 9956.73 9956.86 9959.59 | 255 983.584 266 024.16 2522p2CPYAf G-2s%2p%(°Po)5g (3BI°-2[5] | - |EW
105.06| 11 | 9959.47 9959.46 9962.19 | 255 756.131 265 794.08 2529p2(3P)4f G-2s22p2(°P )by |431°=2[4] | *="/e |EW
105.06| 12 | 9962.62 9962.63 9965.36 | 255 759.384 265 794.14 2522p>(°P)4f G-2522p*(°P))5g | *[81°-*[4] | "o-"fe |EW
105.22| 14 | 9982.43 9982.43 9985.16 | 255 977.481 265 992.34 2522p%(°P)4f G-2522p2(3P2)5g | 2(51°-2[6] | !Y/2—"3/,| EW
105.22 9982.46 9985.19 | 255 977.481 265 992.31 2522p 2 (*P)4f G-2522p2(°P)5g | 2[51°-2[6] | *Ya="Ys
105.22 13 | 9988.54 9988.54 9991.28 | 255 983.584 265 992.31 2s%2p*(°P)4f G-25%2p®(°P)5g |2[{51°-*[6] | %=1/l EW
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Table 1. Wavelengths and Energy-Level Classifications for O 1 — Continued

Mult. | Rel Air Wavelength (8) | Vacuum Wave- Levels (cm™*) Configurations Terms J Ref.
No. Int. | Observed  Calculated length (A) Lower Upper Values
105.09| 10 | 9989.74 9989.72 9992.46 256 812.728 ~ 266 820.27 25%2p2(°P)4f D~2s22p%(°P1)5g | 4[2]°-?(3) | -y |EW

105.02| 13bl| 9990.27 9990.08 9992.81 2565 689.999 ~ 2065 (97.13 2s”2p *CP)4f D~252p”(CPo)og | [8]°="[4] | S/e="/2 | EW
105.09 {9990.28 {9993.02 255 813.472 -~ 265 820.46 2522p3(*P)4f D~2s22p(°P1)5g (*21°-2(3] | %"

105.09 9990.47 9993.21 | 255 813.472 — 265 820.27 2522p2(°P)4f D~2s22p%(°P\)5g |2(21°-2[3] | 2=
105.02| 12 | 9991.44 9991.48 9994.22 | 255 691.346 -~ 265 697.13 2529p2(°P)4f D~2522p%(*Po)5g |A81°-2[4] | "e-")z |EW

105.13| 14 [10008.89  10008.87 10011.61 255 827.657 ~ 265 816.06 2522p2(*P)4f G-2522p%(°P))bg |2[41°-2[5]1| #p—'1/s| EW
105.13| 13 |10010.87  10010.87 10013.62 | 255 829.58 ~ 265 815.98 25%2p 2CP)4f G-2s22p%(°P1)5g | H4]°-A5]1( "~ (EW
105.12| 4 [10032.89  10032.88 10035.63 | 255 829.58 — 265 794.08 2529p2(°P)4f G-2522p%(°P1)5g |241°-*(4] | "o="fe |EW
105.05| 4 (1005654  10056.59 10059.35 | 255 756.131 ~ 265 697.13 2522p 2(°P)4f G-2522p%(®Po)5y  |2I31°-2[4] | %-"/, |EW
105.05| 4 |10060.08  10059.89 10062.64 255 759.384 - 265 697.13 25%2p *(°P)4f G-2s%2p%(*Po)og | I31°-141 | "= [EW

10527] 10 |10073.80  10073.82 10076.59 | 256 083.604 - 266 007.60 | 2s22p2(°P)4f F-2522p%(°Po)5g |¥21°-%3] | %,—%, |EW
105.27| 11 [10077.95  10077.91 10080.67 | 256 087.746 , — 266 007.72 | 2s22p*(°P)4f F-2s%2p*(*P2)5g [“121°-2(8] | L~ |EW
105.27 10078.03 10080.79 | 256 087.746 - 266 007.60 | 2s22p (°P)4f F~25%2p%(*P2)5g |2[21°-2(3] | %-P%
105.32| 4 |10097.48  10097.29 10100.06 | 256 123.231 — 266 024.16 | 2s%2p%(°P)f F-2s22p%(°P.)50 |231°-2(5] | /o=, |EW
10531 11 (1009858  10098.58 10101.35 | 256 123.231 - 266 022.90 | 25%2p*(°P)4f F-25%2p*(*P2)5g |%31°-2(4) | "% |EW

10531 11 |10101.19  10101.19 10103.95 256 125.785 - 266 022.90 25%2p (°P)4f F-2522p%(*P2)5g |31°-2[4] | *—"f2 |EW
105.26) 3 [10101.72  10101.81 10104.58 | 256 083.604 - 265 980.11 2522p 2(3P)4f F-2522p2(3P)5g | 221°-2(2] | %"/ |EW
105.26| 4 [10106.10  10106.04 10108.81 256 087.746 — 265 980.11 25%2p2(°P)4f F-2s22p%(°P2)5g  |%(21°-42] | *h-"F [EW
112 10 [10107.63 10107.58 10110.35 276 109.46 -~ 286 000.31 28"2p2(*D)4f H-25"2p (*D,)5g |%[5]°-%[6] | /o~ EW
112 {10107.67 10110.44 | 276 109.54 - 286 000.31 2s22p2(*D)4f H-2522p%("D2)5g |4[5)°-2(6] | '/o—

—m,

105.37] 13 |10110.37  10110.37 10113.14 | 256 136.036 — 266 024.16 | 25%2p%(°P)4f F-2522p2(P2)5g |241°-2(5) | %u-'"%| EW
10530 4 [10113.99  10114.09 10116.86 | 256 123.231 - 266 007.72 2522p2(°P)4f F-2522p2(°Po)5g |2[31°-2(8] | /u~Ts |EW
10530 4 [10116.90  10116.83 10119.60 | 256 125.785 — 266 007.60 | 2s22p*(°P)4f F-2s22p2(°P»)5g |431°-2[3]| %=~ |EW
105.37| 11 [10117.70  10117.69 10120.46 | 256 143.187 — 266 024.16 | 2s22p*(°P)4f F-2s22p2(°P2)5g |H4]°-215) | Yo" |EW
105.36| 4 (1011895  10118.98 10121.75 | 256 143.187 — 266 022.90 | 2s22p2(°P)4f F-2s22p2(°P,)5g |2[41°~2[4] | /=71y |EW

10521 4 |10167.56  10167.59 1017038 | 255983584 — 265 816.06 2522p 2(*P)4f G-2522p%(*P1)5g | 2I51°-2(5] | *a—""/s| EW
105.25| 4 [10267.60  10267.64 10270.46 | 256 083.604 — 265 820.27 2522p2(*P)4f F-2522p2(3P )50 |221°-2(31 | %" |EW
105.25| 5 [10271.85  10271.81 1027463 | 256 087.746 — 265 820.46 2s22p2(°P)Mf F-25%2p%(°P)5g  [412)°-*18] | *-"fo |EW
10535 3 |10327.66  10327.72 1033055 | 256 136.036 — 265 816.06 2529p2(°P)4f F-2522p%(°P1)5g | 241°~3[5] | a='Ys| EW
105.29) 3 (1044222  10442.20 1044507 | 256 123231 - 265 697.13 2522p2(°P)4f F-2522p%(°Po)5g | 2[31°-2(41 | /o |EW
105.29| 3 [10445.07  10444.99 10447.85 | 256 125.785 — 265 697.13 2522p%(°P)4f F-2522p%(>PaYoa |*I31°~2(4] | *»-T/» | EW
9402 | 7 |11119.86  11119.89 11122.93 | 246 029.295 - 255 019.73 2522p2(3P)p-2522p%(°P)ad | D°~D | V- |W
94.07 | 10 |11362.62  11362.32? 11365.73 | 246 483.317 — 255 281.93? 2522p2(°P)dp-2s22p2(*PYd | PP | Y-y |W

9401 | m|11663.06  11663.08 | 1166627 | 245816.70 - 254 388.42 2s20p ("P)p-2s22p2CP)d | D-F | Yol |W
1.02F | M1 499.5pm 26 810.55 — 26 830.57 2522p°-2s%2p* 2D°-2D° | By

3F Ml 5.03mm| 40 468.01 - 40 470.00 25%2p*-25%2p* b a2 AN
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Table 2. Energy Levels of O 11
Configuration | Term J Level (cm™) Configuration Term J Level (cm™!)
2522p3 18° A 0.00 2s22p2(°P)3d iF 3 231 296.126
5% 231 350.087
2s22p? p° 5 26 810.55 o 231 427.970
3/, 26 830.57 i 231 530.246
2522p3 2pe A 40 468.01 2522p2(3P)3d P 8/, 232 462.724
A 40 470.00 s 232 535.949
Yy 232 602.492
2s2p* P 57y 119 837.21
3y 120 000.43 2s22p2('D)3p 2pe A 232 480.44
Yy 120 082.86 2 232 527.09
2s2p* 2p 5/, 165 988.46 2522p2(°P)3d ‘D A 232 711.642
3y 165 996.50 3 232 745.981
5/, 232 747.562
2522p2(°P)3s Pp 1, 185 235.281 s 232 753.816
8y 185 340.577
5/, 185 499.124 2522p%(°P)3d 2F 5y 232 796.298
s 232 959.210
2522p2(°P)3s 2p 1, 188 888.543
3/, 189 068.511 2s22p2(3P)3d 2p 4, 233 130.563
Yo 233 544.59
2s2p* 2g A 195 710.47
2522p2(3P)3d 2p 3/, 234 402.797
2522p%(*P)3p 2g° Ys 203 942.288 52 234 454.634
2522p2(3P)3p 1pe 1, 206 730.762 2522p2(3P)4s P 1, 238 627.46
3/, 206 786.286 3 238 732.65
5/, 206 877.865 5/ 238 893.96
A 207 002.482
2522p2(®P)4s 2p A 240 330.01
2522p2(1D)3s 2p 5/, 206 971.68 8/, 240 517.35
NE 206 972.72
2522p2(°P)4p 28° Yo 245 037.29
2s22p2(3P)3p 1p° 1, 208 346.104
3/, 208 392.258 2s52p3(°8°)3s 6g° 5/, 245 400.00 +x
%, 208 484.202
25%2p2(°P)4p ipe Y, 245 768.37
2¢292(3P)3p 2pe 3y 211 522.117 3/, 245 816.70
A 211 712.732 52 245 903.224
s 246 029.295
2522p2(°P)3p 18° 3, 212 161.881
2s%2p*(°P)ap %5 /s 246 291.822
2s2p1 2p 3/, 212 593.82
A 212 762.25 2522p2(3P)4p po 1y 246 320.086
5/, 246 455.629
2522p2(°P)3p 2pe A 214 169.920 8 246 483.317
3y 214 229.671
2522p2(°P)4p 2pe 3y 248 010.23
2522p2('D)3p 2pe 5/, 228 723.84% 5 248 186.64
A 228 74745
2522p2(°P)dp 2pe A 248 426.41
2s522p2('D)3p 2pe 5/, 229 947.07 3, 248 515.30
3y 229 968.44
2522p2('D)3d 2p Uy 251 222.19
2522p2('S)3s 2g A 230 609.45 5/, 251 224.79
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Table 2. Energy Levels of O 1 — Continued

Configuration Term J Level (cm™%) Configuration Term J Level (cm™1)
2522p%('D)3d G s 252 608.28 2522p2(°P)4f F 2131 o 256 123.231
"y 252 609.46 8/, 256 125.785
2522p2('S)3p 2pe A 252 987.23 2s22p2(C°P)4f F 2[4]° s 256 136.036
34, 252 993.39 A 256 143.187
2522p2(*D)3d 2p 8/, 253 046.74 2522p 2(°P)bs ‘P Yy 257 695.74
5/, 253 048.82 8s 257 799.93
5y 257 965.11
2522p2('D)3d 2p 1, 253 789.99
3 253 792.40 2522p2(°P)bs 2p A 258 411.26
s 258 606.35
2522p2(3P)4d iF 3, 254 337.61
5/, 254 388.42 2522p2('D)4s 2D 5/, 259 287.61
Uy 254 480.20 3/, 259 288.07
% 264 590.00
2522p2(°P)5p 2g° A 260 686.27
2522p2(°P)4d ‘D Yy 254 846.68
3y 254 881.37 2522p2(°P)5p pe A 260 911.96
5y, 254 896.42 A 260 958.62
A 255 019.73 5/, 261 044.03
"y 261 180.59
252p3(°S°)3s 48° 3y 254 981.55
2522p2(°P)5p ape s 261 214.47
2522p2(°P)4d P 5/, 255 105.01 3y 261 261.29
3/ 255 142.41 5 261 356.02
1y 255 163.08
2522p2(°P)5p 45° 8, 261 621.56
2522p2(*P)4d 2p 3/, 255 173.58
Yy 255 281.93 2522p%C°P)5p 2pe° 3y 261 698.75
5/2 261 869.94
2s22p2(°P)4d 2p 5/y 255 302.11
o 255 466.10 2522p2(*P)5p 2pe Yy 262 286.82
A 262 368.05
2522p2(*D)3d 2s Yy 255 622.80
2522p 2(*P)5d ‘D 85,35 265 220.3
2522p2(3P)4f D 2[3J° 5/, 255 689.939
A 255 691.346 2522p 2(3P)5d ‘P 5/, 265 431.5
s 265 468.2
2s22p2(°P)4f G 213)° 5/ 255 756.131
A 255 759.384 2522p 2(°P)5d 2F 2 265 581.2?
2s22p2(3P)4f D 2[2)° 8y 255 812.728 2522p 2(®*P)5f D 2[3)° 5/, 265 637.10
5/, 255 813.472 A 265 638.59
2522p2(3P)4f G 2[4)° s 255 827.657 2522p 2(°Po)5g 2[4] Y2y 2 265 697.13
A 255 829.58
2522p2CP)5f G 2[3]° 5/, 265 718.48
2522p2(°P)4d zp 3 255 842.91 A 265 720.38
5y 255 897.59
2522p2(°P)5f G 2[4]° KA 265 761.29
2522p%(°P)4f D 1) 3y 255 912.32 o 265 763.36
1, 255 912.37
2522p 2(°P)5f D 2121° 3 265 766.28
25%2p2%(°P)4f G 2[5]° 1, 255 977481 5/5 265 767.55
a 255 983.584
2522p%(°P1)5g 214] A 265 794.08
2522p2(°P)4f F 2191° 3y 256 083.604 %2 265 794.14
5/ 256 087.746
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ENERGY LEVELS AND WAVELENG IHS FUR SINGULY-IUNIZED UXYGEN (O 1) 1211
Table 2. Energy Levels of O 1 — Continued
Configuration Term J Level (cm™%) Configuration Term J Level (em™?)
2522p2(°P1)5g 25] 9, 265 815.98 2s22p2(3P)6p p° A
1y, 265 816.06 3 268 465.6
8/ 268 547.50
2520p2(3P,)5g 213] 5/, 265 820.27 a 268 £92.1
A 265 820.46
2s22p2(°P)6p ipe A
2522p2(°P)5d D 5, 265 855.2 3/,
5y 268 782.5?
2s22p2(3P)5f D 2[1)° Yy 265 893.06
3, 265 893.62 2522p 2(3Po)6g 214] Yy 271 068.35
s 271 068.39
2522p2(3P)5f G 2[5)° 1y, 265 925.19
%, 265 930.31 2522p2(%P))6g 2[4] %0, 7a 271 171.85
2522p2(*P)5f F 2121° 3y 2G5 957.37 2522p ?(°P1)6g 2[5] 9y 271 184.87
5/, 265 963.54 1y, 271 185.08
2522p2(*P2)bg 2(2] 5053/, 265 980.11 2s22p2(3P))6g 2[3] 5/, 271 187.92
fa 271 188.04
2522p2(*P)5f F 2[3]° A 265 992.31
5/, 265 992.37 2522p 2(3P,)6g 212] 575,32 271 360.61
2522p2(3Py)5g 2(6] 1y, 265 992.31 2522p2(3P,)6g 2[6] 1y, 271 367.70
13/, 265 992.34 13/, 271 367.79
2s22p2(°P)of F 2[4 fa 265 999.75 2522p*(°P2)6g 23] 2 271 375.48
s 266 004.90 5y 271 375.61
25220 2(3P,)50 23] 5/, 266 007.60 2522p2(3P,)6y 2(4] A 271 384.65
/A 266 007.72 A 271 384.80
2522p2(3P,)5g 2[4] 2,7/o 266 022.90 25%2p2(°P2)6g 2[5] s 271 385.06
1/, 271 385.39
25%2p>(°P,)bg 2[5] 1%, 266 024.16
2822p 2(8})) 7p 4Do 1/2
2522p2('D)4p 2p° 5/, 266 579.73 34, 272 728.4
A 266 588.33 o/, 272 787.7
o 272 968.4
2522p2("D)4p 2pe 34, 266 624.32
5/, 266 R4N.58 2290 2(3*P)Tp 1pe Yy
3
12
2522p2(3P)6s 1Pp A 266 698.0 5/y 273 018.7
3y 266 802.0
52 266 971.23 2s22p2(*D)4d 2R 5/, 274 740.7
A 274 781.5
2522p2(3P)6s 2p A 267 101.12
3y 267 298.23 2s22p2('D)4d 2p 3, 274 916.0
A 274 928.0
25%22p2('D)4p 2pe Yy 267 460.28
3 267 490.79 2522p?('D)4d 2p Yy
3y 275 611.12
252p*(°S°)3p op 3, 267 768.20+x
5, 267 775.48+x 2s22p2('D)4f G 2[4)° 2, /s 275 842.14
A 267 788.09+x
2522p2%('D)4S F 23y fo,%e 275 881.65
2522p2(3P)6p 2ge Yy 268 369.8
2522p2(1S)3d p 3, 275 983.95
5/, 276 075.32
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1212 MARTIN, KAUFMAN, AND MUSGROVE
Table 2. Energy Levels of O 1 — Continued
Configuration Term J Level (cm™1) Configuration Term J Level (em™1)
2522p2(*D)4d g A 275 996.5? 2s22p2('D)5f H 2(5])° Yo %o 285 978.57
2s22p2('D)4f D 212 3/s 276 066.81 2322p2(1D2)5g 2[6] 134,13/, 286 000.31
5, 276 066.88
2229p2('N5F P 21 3y 286 055287
2s22p2('D)4f H 2[5]° %, 276 109.46 _
1y, 276 109.54 2s%2p%('D)6s 2D %y 287 045.6
%/ 287 047.1
2s%2p*('D)4f P (11 | ke 276 263.81
2s22p2(!S)4p 2pe 2 289 990.7?
2s22p%('D)5s 2D A 278 144.337 3/, 290 000.3?
5/, 278 144.62
25%2p>(*Dy)6g 25] | Ytk | 291 323.00
2522p2('S)4s s Yy 282 219.90
.......................................................... 2s22p?('D2)6g 214] 2y 291 324.04?
Om (Spo) Limit 283 270.9 25221) 2(1D2)6g 2[6] 13/2,11/2 291 358.34
om (3P1) Limit 283 384.1 2g 2p 3(580)3d 6o 9/2 291 900.48 +x
3 . 2 291 901.47 +x
Oom ("PZ) Limit 283 577.1 5/2 291 902.73 +x
% 291 903.91 +x
2322p2(‘D)5f G 2[4]° 9/2 285 838.517? I/2 291 904.71 +x
2s*2p*(DYfF | 131 & 285 861.747 252p3(°S°)4s og° % 298 855.04 +x
25°2p*('D2)bg 8] | YAl | 285939.05 0 11 (\Dy) Limit 303 544.2
25°2p*('D2)5g 41 | Rk | 28594134 0 m (So) Limit 326 456.6
2522p2('D)5/ D 2021 5y 285 959.697
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