o
O ©
c
mﬁ
-
@ O
.25
V)
>L
c9
a o
y— X
O —
— @©
m.g
§E
)
OcC
RIT)

Wavelengths and energy level classifications
of scandium spectra for all stages of
ionization

Cite as: Journal of Physical and Chemical Reference Data 17, 1679 (1988); https://doi.org/10.1063/1.555815
Submitted: 26 May 1988 . Published Online: 15 October 2009

V. Kaufman, and J. Sugar

Ay
& &

View Online Export Citation

ARTICLES YOU MAY BE INTERESTED IN

Energy levels of scandium, Sc i through Sc xxi

Journal of Physical and Chemical Reference Data 9, 473 (1980); https://
doi.org/10.1063/1.555620

Estimation of the Thermodynamic Properties of Hydrocarbons at 298.15 K

Journal of Physical and Chemical Reference Data 17, 1637 (1988); https://
doi.org/10.1063/1.555814

Wavelengths, Transition Probabilities, and Energy Levels for the Spectra of Rubidium (Rbl
through RbXXXVII)

Journal of Physical and Chemical Reference Data 35, 301 (2006); https://
doi.org/10.1063/1.2035727

+
Where in the world is AIP Publishing?

Find out where we are exhibiting next

Journal of Physical and Chemical Reference Data 17, 1679 (1988); https://doi.org/10.1063/1.555815 17, 1679

© 1988 American Institute of Physics for the National Institute of Standards and Technology.


http://oasc12039.247realmedia.com/RealMedia/ads/click_lx.ads/test.int.aip.org/adtest/L16/222900553/x01/AIP/HA_WhereisAIP_JPR_PDF_2019/HA_WhereisAIP_JPR_PDF_2019.jpg/4239516c6c4676687969774141667441?x
https://doi.org/10.1063/1.555815
https://doi.org/10.1063/1.555815
https://aip.scitation.org/author/Kaufman%2C+V
https://aip.scitation.org/author/Sugar%2C+J
https://doi.org/10.1063/1.555815
https://aip.scitation.org/action/showCitFormats?type=show&doi=10.1063/1.555815
https://aip.scitation.org/doi/10.1063/1.555620
https://doi.org/10.1063/1.555620
https://doi.org/10.1063/1.555620
https://aip.scitation.org/doi/10.1063/1.555814
https://doi.org/10.1063/1.555814
https://doi.org/10.1063/1.555814
https://aip.scitation.org/doi/10.1063/1.2035727
https://aip.scitation.org/doi/10.1063/1.2035727
https://doi.org/10.1063/1.2035727
https://doi.org/10.1063/1.2035727

Wavelengths and Energy Level Classifications of
Scandium Spectra for All Stages of lonization

V. Kaufman and J. Sugar

Atomic and Plasma Radiation Division, National Institute of Standards and Technology, Gaithersburg, Maryland 20899

Received May 26, 1988; revised manuscript received July 20, 1988

Wavelengths and their classifications are compiled for the spectra of scandium,
Sc 1 through Sc xx1. Selections of data are based on the critical evaluations in the
compilation of energy levels by Sugar and Corliss®. These are updated by a thor-
ough search of the subsequent literature. All classifications are verified with predic-
tions made by differencing the energy levels. Spectra are ordered by ionization
stage and listed by wavelength. Two finding lists are included, one containing Sc 1

to Sc 11 and the other Sc 1v to Sc XXI.
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1. Introduction

The Atomic Data Center of the National Institute of
Standards and Technology publishes critical compila-
tions of atomic energy levels, which have updated and
supplemented the three volumes of Atomic Energy Lev-
els by Charlotte Moore." Her works included the ele-
ments hydrogen through vanadium (Vol. I), chromium
through niobium (Vol. II), and molybdenum through
lanthanum plus hafnium through actinium (Vol. III).
The gap at the rare earths was filled by Martin, Zalubas,
and Hagan with their compilation of the elements lan-
thanum to lutetium in 1978.> New compilations for the
elements sodium to phosphorus were prepared by Mar-
tin, Zalubas, and Musgrove®~’ and for the elements
potassium to nickel by Sugar and Corliss (1985).2

These new compilations contain detailed reviews of
the literature and provide a reliable basis for extracting a
complete list of classified spectral wavelengths for each
stage of ionization. We have used the Sugar and Corliss®
work supplemented with subsequent publications to
compile the present list of classified lines of scandium.
Recently NIST, in collaboration with the Japan Atomic
Energy Research Institute, has issued similar compila-
tions of wavelengths for the elements nickel’ and molyb-
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denum,” and has in preparation works on chromium,
iron, and copper. These, however, do not include the
lower stages of ionization. The present wavelength com-
pilation includes all stages of ionization of scandium, and
we intend to continue this format in subsequent compila-
tions.

The compiled energy levels are used to predict the
spectral wavelengths for comparison with the published
values. This check reveals errors in transcribing the ob-
served wavelengths or the level values. It also provides a
simple way of recording the classification with each line.
The format of the data for each line is basically adopted
from the compilation of vacuum ultraviolet wavelengths
by Kelly."" The sequence of columns is multiplet num-
ber, observed wavelength, calculated wavelength (from
level differences), relative intensity, the two level values,
the two configurations, the two terms, the two J-values,
and the reference. If the calculated and observed wave-
lengths do not agree exactly, the former should in gen-
eral be more accurate.

No limitation has been made on the wavelength range
of the classified lines. All lines above 2000 A are given
wavelengths in air; the rest are vacuum wavelengths ex-
cept for Sc 12000.190 A and Sc 11 2000.135 A designated
with a “v”. The air wavelengths would be less than
2000 A. Observed magnetic dipole transitions are in-
cluded. The listed reference for each line is the source
for the data. Descriptions of the wavelength measure-
ments and classifications may be found in the quoted ref-
erences and in the compilation of Sugar and Corliss®. We

J. Phys. Chem. Ref. Data, Vol. 17, No. 4, 1988
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selected our data based largely on the conclusions of
Sugar and Corliss® and on our critical evaluation of the
new publications.

The intensities are usually visual estimates of relative
plate blackening as given by the authors, and are mean-
ingful only for indicating, within a single ionization
stage, those lines that are strong and those that are weak
within a small wavelength range. Some authors limit
these estimates to a small range of 1 to 10, while others
reach optimistically into the 100,000’s. We include the
following symbols with the intensity to further charac-
terize the line:

M1 Magnetic dipole transition

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

d  diffuse

g  transition to a level of the ground term

a  observed in absorption

All the information described above is given for lines
sorted by iomization stage; for each such spectrum the
wavelengths are sorted in increasing numerical order.
The tables in Section 4 are followed by two finding lists.
Section 5 contains lines of Sc 1 through Sc 11 and
Section 6 contains lines of Sc 1v through Sc xx1. Both
lists include only wavelengths, intensities, and spectrum
number. This separation is intended to follow roughly
the division of user interests. The calculated wave-
lengths of Sc xx and Sc xxI lines, for which there are no
observations, are included with brackets in the finding
list. :

Two sets of references are given. Section 1.1. includes
references for the introduction (numerically labeled) and
Section 3 contains references for each wavelength (al-
phanumerically labeled).

For conversion of ionization energies to eV we use
the conversion factor 8065.5410(24) cm~!/eV, given by
Cohen and Taylor.'?

1.1. References for the Introduction

IC. E. Moore, Atomic Energy Levels, Natl. Stand. Ref. Data Ser., Natl.
Bur. Stand. (U.S)) 35, Vol. I, 359 pp., Vol. II, 259 pp., Vol. III,
282 pp. (1971). (Reprint of NBS Circular 467 published in 1949
(Vol. 1), 1952 (Vol. 11) and 1958 (Vol. 111).

2W. C. Martin, R. Zalubas, and L. Hagan, Atomic Energy Levels—The
Rare Earth Elements, Natl. Stand. Ref. Data Ser., Natl. Bur. Stand.
(U.S.) 60, 422 pp. (1978). (SD Catalog No. C13.48:60).

W. C. Martin and R. Zalubas, J. Phys. Chem. Ref. Data 10, 153
(1981).

*W. C. Martin and R. Zalubas, J. Phys. Chem. Ref. Data 9, 1 (1980).
SW. C. Martin and R. Zalubas, J. Phys. Chem. Ref. Data 8, 817 (1979).
SW. C. Martin and R. Zalubas, J. Phys. Chem. Ref. Data 12, 323
(1983).

'W. C. Martin, R. Zalubas, and A. Musgrove, J. Phys. Chem. Ref.
Data 14, 751 (1985).

8. Sugar and C. Corliss, J. Phys. Chem. Ref. Data 14, Suppl. No. 2
(1985).

°T. Shirai, K. Mori, J. Sugar, W. L. Wiese, Y. Nakai, and K. Ozawa,
At. Data and Nucl. Data Tables 37, 235 (1987).

1°T. Shirai, Y. Nakai, K. Ozawa, K. Ishii, J. Sugar, and K. Mori, J.
Phys. Chem. Ref. Data 16, 327 (1987).

YR. L. Kelly, J. Phys. Chem. Ref. Data 16, Suppl. No. 1 (1987).

2E. R. Cohen and B. N. Taylor, Rev. Mod. Phys. 59, 1121 (1987).
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2. Comments on Each Scandium lon
Sci

Ground state: 15?25%2p®35s?3p3d4s® Dy,

Ionization energy: 52 922.0 = 0.5 cm™'

(6.561 49 = 0.000 06 eV)

Ben Ahmed and Verges [B1] gave an analysis of the
complete spectrum in the range 2040 to 33 900 A. How-
ever, they reported only the energy levels, not the wave-
lengths. We obtained a list of wavenumbers and
intensities privately from the authors. Ben Ahmed’s dis-
sertation [B7] contains a classified line list in the range
6500—33 900 A observed with a Fourier transform spec-
trometer.

An absorption spectrum of S¢ 1 in the range
1550—2670 A was reported by Garton et al. [G1]. They
gave 79 pairs of lines whose wavenumber difference are
equal to the ground 2D term splitting. These establish 79
upper levels with J =/, or °/, but with no further identi-
fication, and all are below the ionization limit. We list
them in Section 4 with no J value for the upper state.

Sc 1 (Ca Sequence)

Ground state: 15°25?2p®3s23p®3d4s D,
Ionization energy: 103 237.1 £ 2.0 cm™'
(12.799 77 £ 0.000 25 eV)

The wavelengths and classifications are from the
work of Johansson and Litzén [J1].

Sc m (K Sequence)
Ground state: 15%2572p%35*3p®3d D,

Ionization energy: 199 677.37 = 0.10 cm™'
(24.756 85 % 0.000 02 V)

All lines are taken from the observations of Van
Deurzen ez al. [V1] except for two blends goiving 5g —6h,
7h transitions, and seven lines below 300 A reported by
Holmstrom [H1]. The remainder of Holmstrom’s lines
are included in Reference [V1].

Sc v (Ar Sequence)

Ground state: 15%2s%2p®3s%3p® 'S,
Ionization energy: 592 732 = 3 cm™!
(73.4900 + 0.0004 V)

The wavelengths and classifications are quoted from
the work of Smitt [S1], except for the absorption line at
153.210 A reported by Kastner et al. [K1].

The following misprints of energy levels are con-
tained in Sugar and Corliss [S9): 477 746.6 and 479 933.2
should be 477 747.6 and 479 993.2, respectively.
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Sc v (Cl Sequence)

Ground state: 15225%2p®3s23p° P35,
Ionization energy: 739 500 = 1000 cm™!
(91.65 = 0.12 V)

A new work by Smitt and Ekberg [S2] not included in
Sugar and Corliss [S9] is the source of the wavelengths,
classifications, and the value for the ionization energy
given here.

Sc vi (S Sequence)

Ground state: 15%25%2p®3s%3p*°P,

1

Ionization energy: 892 700 + 400 cm™
(110.68 = 0.05 eV)

Wavelengths and classifications are from Sveunsson
and Ekberg [S4] for the 35s?3p*—3s?3p*3d array, from
Smitt ez al [S3] for the 3s?3p*—3s3p’® array, from
Beckman [B2] for 3s23p*—3s%3p°4s, and from Fawcett er
al. [F2] for 3s*3p*—3s*3p°4d and 5s.

Sc vi (P Sequence)
Ground state: 15225%2p®35?3p°*S3),

Ionization energy: 1 113 000 % 2000 cm™!
(138.0 + 0.2 V)

The measurements of Smitt et al [S3] are given for
the 3s23p®—3s3p* array, and Ekberg and Svensson [E1]
for 3s?3p®—3523p?3d and 4s. There is no measured con-
nection between the doublets and the ground state.

Sc v (Si Sequence)
Ground state: 1s572572p%3573p” °P,

Ionization energy: 1 275 000 == 2000 cm ™"
(158.1 == 0.2 eV)

The 3s23p?—3s3p? array is from the measurements of
Smitt et al [S3], and 35*3p*—3s?3p3d and 4s are from
Ekberg and Svensson [E1].

Sc ix (Al Sequence)
Ground state: 15*25*2p®35%3p °P;

Ionization energy: 1 452 000 = 1000 cm~!
(180.03 = 0.12 eV)

The 3s?3p —3s3p? array is from the measurements of
Smitt ez al. [S3], and 3s*3p —3s’n¢ are from Ekberg and
Svensson. There is no measured connection between the
quartets and the ground state.

1681
Sc x (Mg Sequence)
Ground state: 15°25s%2p®3s?'S,

Ionization energy: 1 816 200 = 400 cm ™!
(225.18 == 0.05 eV)

All 3s — 3p arrays are from the new measurements and
analysis of Litzén and Redfors [L1]. Fawcett [F3] has giv-
en the 3p3d — 3p4farray and Kastner et al. [K2] have clas-
sified the 3p> — 3p4d array. The rest of the n =3 ton=4
transitions are from Ekberg [E2]. All level values in Sugar
and Corliss [S9] are revised.

Sc xt (Na Sequence)

Ground state: 15?25%2p®3s°S,,,
Ionization energy: 2 014 760 % 100 cm™'
(249.800 + 0.012 eV)

The 35 —3p, 3p —3d, and 3d —4f lines are from the
new adjusted wavelengths of Reader et al [R1]. For
3p —4d and 3d —5f we quote Kruger and Phillips [K3].
The 3d —4p, 3p—4s, and 3s—4p doublets are from
Edlén [E3)]. Beckman [B2] has measured the transitions
from all the n =5,6 levels and from 7d. Transitions from
all n =38,9 levels are given by Fawcett [F3]. Cohen and
Behring [C1] have measured the lines from 7p, 7f, and
10p. The work of Reader et al. [R1] revises the previous
values of the 3d D levels downward by 300 cm™},
thereby also reducing the values of all nf °F levels by
that amount. The quoted value of the ionization energy
is therefore 300 cm™' less than that given in Sugar and
Corliss [S9].

Sc xit (Ne Sequence)
Ground state: 1522s%2p%'S,

Ionization energy: 5 543 900 =+ 1000 cm '
(687.36 = 0.12 eV)

New analyses of this spectrum by Jupén and Litzén
[32] giving 2s%2p°3s —25*2p°3p and 2s?2p°3p —2s72p°3d
arrays, and by Jupén et al. [J3] giving n =3 to n =4 tran-
sitions are quoted. Resonance transitions from 2s2p*3s
and 3d are from Edlén and Tyrén [E4] and those from
25¥2p°3p, 4s, 4d, and 5d were reported by Feldman and
Cohen [F4].

J. Phys. Chem. Ref. Data, Vol. 17, No. 4, 1988
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Sc xni (F Sequence)

Ground state: 1s°25%2p°?P3,,
Ionization energy: 6 103 000 = 12000 cm ™'
(756.7 = 1.5 eV)

The 2p°—2p*3s and 3d arrays are from Feldman ef al.
[F5). Suckewer et al [S5] reported the 2p°®°P},—’P3,
M1 transition. The two resonance lines from 252p°® were
reported by Kaufman et al [KS5].

Sc xiv (O Sequence)

Ground state: 15*25%2p*°P,
Ionization energy: 6 701 000 = 13000 cm™!
(830.8 = 1.6 eV)

All 25 —2p transitions are from the measurements of
Kaufman et al. [KS). The 25°2p* °P,~—"P, M1 transition
was measured by Suckewer et al. [S5], and the 25s?2p*
3P, —'S, M1 line was given by Hinnov [H2]. Doschek et
al. [D1] is the source of the 2p*—2p '35 measurements,
while the 2p*—2p33d array is from Fawcett and Hayes
[F6] with some revisions of the latter by Bromage and
Fawcett [B3].

Sc xv (N Sequence)
Ground state: 1s%25%2p3*S3,,

TIonization energy: 7 481 000 =+ 15000 cm ™!
(927.5 £ 2.0 eV)

All 2s —2p transitions are from the measurements of
Kaufman et al [K6]. The M1 transition 3s23p®
483,—D3, was reported by Hinnov [H2]. The
2572p* —25”2p*3d array is from Fawcett and Hayes [F6]
with some revisions by Bromage and Fawcett [B4].

Sc xvi (C Sequence)
Ground state: 1s5*2s*2p*°P,

Ionization energy: 8 140 000 -+ 160 00 cm™!
(1009 = 2 eV)

All 25 —2p transitions are from the measurements of
Sugar et al. [S6). The M1 transitions within the 2s2p’
configurations, *P,—’P, and *P,—’P,, were given by
Suckewer et al. [S6] while the M1 line *P,—'S, is due to
Hinnov [H2]. The 25*2p>—2s?2p3d array was measured
by Bromage and Fawcett [B5]. Goldsmith et al ob-
served 2s?2p*—2s*2p3s and the 2s2p’—2s2p?3s, 3d ar-
rays. In Corliss and Sugar [S9] the J-values of the two
levels 252p° Dy, should each be interchanged, as well as
those of 2p* °Py;.

J. Phys. Chem. Ref. Data, Vol. 17, No. 4, 1988
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Sc xvil (B Sequence)

Ground state: 15*2s*2p °P),
Ionization energy: 8 820 000 = 20000 cm ™!
(1094 + 2 &V)

All 2s —2p transitions are from the measurements of
Sugar et al. [S7], except for the intersystém, transition
25%2p ?P3,,—252p* *Ps,, observed by Denne and Hinnov
[D2]. Suckewer et al. [S5] reported the M1 transition
2s%2p *P;,,—2P5 .. Fawcett and Hayes [F6] reported all
the transitions n =2 to n=3. The 252p? ‘P, and *P;,,
levels in Sugar and Corliss [S9] have been reevaluated to
288 250 and 306 780 cm™'. The 2p° 4S3 ,» has also been
reevaluated to 896 920 cm™'.

Sc xvit (Be Sequence)

Ground state: 15%2s*'S,
Ionization energy: 9 780 000 L 200 00 cm™
(1213 =2 eV)

The intersystem transition 25> 'Sy—2s2p *P; was mea-
sured by Denne and Hinnov [D2]. Suckewer and
Hinnov [S8] reported the M1 transition 2s2p *P; —°P;5.
All 25 —2p transitions, except for the resonance line men-
tioned above, are from the measurements of Kaufman et
al. [K7]. The n=2 to n=3 lines were classified by
Fawcett and Hayes [F6].

Sc xix (Li Sequence)

Ground state: 1522s57S,,,

10 388 200 = 3000 cm™!
(1287.98 + 0.37 €V)

Ionization energy:

Fawcett et al. [F7] gave the best value for the 2s
’S,,—2p ?P5,, transition. Both lines of the doublet were
reported by Suckewer er al. [S5]. Goldsmith et al. [G4]
reported mecasurcments of 2p —3s, 3d, 44, and 25 —3p.
Boiko et al [B6] gave 2s—np (n=4—7) and 2p —nd
(n =5—8). The 3d —4f doublet was reported by Fawcett
and Ridgely [F8]. Boiko et al also reported the inner-
shell excitations. In Sugar and Corliss [S9] the 1s%4s level
is erroneously included, and 1s%3s 2S,, should be
5856 000 cm ™.
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Sc xx (He Sequence)
Ground state: 1s?'S,

Ionization energy: 45 770 000 == 9000 cm ™'
(5674.8 = 1.0 €V)

The two transitions of 1s? 'S;— 1s2p 'P}, *P} were re-

ported by Boiko e al. [B6]. We have also included calcu-
lated wavelengths for the 1s* 'S, — 1snp (n=3-5) 'P}
transitions based upon the calculated values by Drake
[D3] for the n =2 shell and by Vainshtein and Safronova
[V2] for n = 3-5 adjusted to Drake’s values for the 1s2p
levels.

Sc xx1 (H Sequence)
Ground state: 1s 3S,,

Ionization energy: 48 665 520 =+ 20 cm™!
(6033.758 + 0.003 eV)

No observations of this spectrum are reported. We
give calculated wavelengths based on the energy levels
calculated by Mohr [M1] for the n=2 shell and by
Erickson [ES] for n =3—5 adjusted to the 2p *P5,, level
of Mohr.

3. References for Comments and Tables
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4. Tables of Wavelengths and Energy Level Classifications for Sc | through Sc xxi

V. KAUFMAN AND J. SUGAR

Sc1
Mult. Wavelength (A) Relative Levels (cm™") Configurations Terms T J values Ref.
No. | Observed Calculated intensity Lower Upper Lower Upper Lower Upper | Lower Upper

1553.32  1553.318 g2 0.00 — 64378.3 3d4s? — 452201 D - F° =3 | Gl
1554.05  1554.050 g.a 0.00 — 64348.0 3d4s* — 4s219f D - F° -3 | GI
1554.91 1554.910 g.a 0.00 — 64312.4 3d4s? — 4s218f D~ F° =5/ Gl
1555.76  1555.755 g,a 168.34 — 64445.8 3d4s? — 4s223f D F° /2 — Gt
1555.90  1555.907 g.a 0.00 — 64271.2 3d4s? — 4s217f D - F° /=%, |Gl
1556.22  1556.220 g, 168.34 — 64426.6 3d4st — 4s222f D e 5y — Gl
1556.75  1556.748 g,a 168.34 — 64404.8 3d4s? — 4s21f D - e 3y — Gl
1558.13  1558.126 g.a 168.34 — 64348.0 3d4s? — 4s?19f p e /1 — G1
1558.62  1558.594 g.a 0.00 — 64160.4 3d4s? — 45715) D - F 3, —3%, | Gl
1558.99  1558.991 g,a 168.34 — 64312.4 3d4s? — 4s218f D - 3y — Gl
1560.00  1559.993 g.a 168.34 — 64271.2 3d4s? — 4s*17f b o S o 5y — Gl
1560.39  1560.398 g.a 0.00 — 64086.2 3d4s® — 4s214f D - F° a=3/ | Gl
1562.67 {1562.651 g,a 0.00 — 63993.8 3d4s? — 45213f D —F° =% | GI
1562.694 g.a 168.34 — 64160.4 3d4s? — 4s?15f D - P 5y — Gl1

1564.52  1564.508 g.a 168.34 — 64086.2 . 3d4s? — 4s214f D -~ e 5y — Gl
1565.47  1565.469 g,a 0.00 — 63878.6 3d4s* — 4s212f D — 3, =%, | Gl
1566.75  1566.773 g,a 168.34 — 63993.8 3d4s? — 4s13f R I o 3y — G1
1569.13 1569.130 g2 0.00 — 63729.6 3d4s? — 4s*11f D . F° 5/, |Gl
1569.61  1569.606 g.a 168.34 — 63878.6 3d4s? — 4s*12f D - P 3y — Gl
1573.28  1573.285 2.2 168.34 — 63729.6 3d4s? — 4s*11f D - 3y — G1
1573.98  1573.980 g.a 0.00 — 63533.2 3das® — 4s*10f p - e =3/ | Gl
1578.16  1578.162 2,2 168.34 — 63533.2 3d4s? — 4s410f D~ F° e G1
1580.61  1580.603 g.a 0.00 — 63267.0 3d4s® — 4s29f P e 3> =3/, | Gl
1584.81  1584.820 g.a 168.34 — 63267.0 3d4s? — 4s%9f D - F° /1~ Gl
1590.16  1590.174 g,a 0.00 — 62886.2 3d4s? — 4s8f D - 2F° 3 | Gl
1594.45  1594.442 2.2 168.34 — 62886.2 3d4s? — 4s%8f D - e 3y — Gl
1604.02  1604.009 g.a 0.00 — 62343.8 3d4st — 4s%7f D - 2F° S/y=3/ | Gl
1608.34  1608.352 g.a 168.34 — 62343.8 3d4s? — 4s?1f D — F° y — Gl
1626.08  1626.069 2.2 0.00 — 61498.0 3d4s? — 4s%6f D - =% | Gl
1630.52 1630.532 g.a 168.34 — 61498.0 3d4s? — 4926f N - F° 3y - G1
1664.16  1664.159 g.a 0.00 — 60090.4 3das? — 4s5f D~ =3, |Gl
1668.83  1668.834 g.a 168.34 — 60090.4 3d4s® — 4s*5f D P /3 — Gl
1736.083 1736 087 g.a 000 — 57600 8 3ddc? — n. ° 3/y Gl
1736.661  1736.660 g.a 0.00 — 57581.8 3d4s? — D = Gl
1736.811  1736.805 g.a 0.00 — 57577.0 3d4s? — kS o P 3y — Gl
1739.01  1739.012 g.a 0.00 — 57503.9 3d4s? — 4s*4f D — e =3 | Gl
1739.786  1739.781 g.a 0.00 — 57478.5 3d4s? — D~ 3y - Gl
1739.992 a Gl
1740.515  1740.520 g.a 0.00 — 57454.1 3d4s? — D Yy - Gl
1741.178 1741.176 8,a 168.34 57600.8 3d4s? — [ o RN S/ — G1
1741.391 1741390 g.a 0.00 — 57425.4 3d4s? — D~ Yy~ Gl
1741749 1741752 g.a 168.34 — 57581.8 3d4s* — D~ 3y — Gl
1741.802  1741.897 g.a 168.34  57577.0 3d4s? D ° 3y - Gl
1742.408  1742.412 g.a 0.00 — 57391.7 3das? — D~ 3y~ Gl
1744.12 1744118 g.a 168.34 — 57503.9 3dds® — 45°4f D - S/~ | Gl
1744.63 a Gl
1744.67  1744.672 g2 168.34 — 57485.7 3d4s? — 4s*4f D P S/Hy=", |Gl
1744.884  1744.891 g.a 168.34 — 57478.5 3d4s? — D~ 1~ Gl
1745.631  1745.635 g.a 168.34 — 57454.1 3dd4s? — D S/ — Gl
1746.28 a G1
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WAVELENGTHS AND ENERGY LEVEL CLASSIFICATION OF SCANDIUM
Sc 1 - Continued
Mult. Wavelength (;\) Relative Levels (cm™) Configurations . Terms J values Ref.
No. | Observed Calculated | intensity Lower Upper Lower Upper Lower Upper | Lower Upper

1746.511  1746.510 g.a 168.34 — 57425.4 3d4s? — D~ ° 3y — Gl
1747.541 1747.538 g.a 168.34 — 57391.7 3d4s? — D - ° 5y — Gl
1747.80 a Gl
.1748.42 -a Gl
1748.774 a Gl
1749.160  1749.157 g.a 0.00 — 57170.4 3d4s? — D - - 3y — Gl1
1749.290 1749.288 g.a 0.00 — 57166.1 3d4s? — D - ° 3y — G1
1749.470  1749.472 g,a 0.00 — 57160.1 3d4s? — D - e 3, — Gl1
1751.705  1751.706 g, 0.00 — 57087.2 3d4s? — D - 3y — Gl
1752.500 a Gl1
1753.443  1753.451 g.a 0.00 — 57030.4 3d4s? — D - Yy — Gl
1754.321  1754.323 g.a 168.34 — 57170.4 3d4s? — D~ - 3y — Gl
1754.411 1754.412 g.a 168.34 — 57167.5 3d4s® — 3d*CF)t5p D 5y~ Gl
1754.452 1754455 g, 168.34 — 57166.1 3d4s? — D 0 3y - G1
1754.547 a Gl
1754.644  1754.640 g,a 168.34 — 57160.1 3das? — D - ¢ 5/y — Gl
1754.898 a ) Gl
1755.060 a Gl
1756.66 a Gl
1756.887  1756.887 g.a 168.34 — 57087.2 3d4s? — D - ¢ 3/ — Gl
1757.468 1757.460 g.a 0.00 — 56900.3 3d4s? — D - 3y — Gl
1757.710 a . . Gl
1757.812 1757.813 g, 168.34 — 57057.2 3d4s* — 3d*CF)i4p D P 3y — Gl
1758.649  1758.642 g,a 168.34 — 57030.4 3d4s? — D e 5y — Gl
1758.830 a G1
1758.932 a Gl
1759.250  1759.247 g,a 0.00 — 56842.5 3d4s? — D 3y — Gl
1759.33 a Gl
1761.952 a Gl
1762.176  1762.178 g,a 168.34 — 56916.3 3d4s? — 3d*(CF)13p D - F° 3y — G1
1762.47 a Gl
1762.664  1762.675 g.a 168.34 — 56900.3 3d4s? — D - /7 — G1
1764.469  1764.473 g.a 168.34 — 56842.5 3d4s? — D~ - )y — Gl
1764.63 a Gl
176493 a ! Gl
1765.06 a Gl
1766.152  1766.148 g.a 0.00 — 56620.4 3d4s? — D~ Yy — Gl
1767.887 1767 882 g.a 16834 — 567332 Ad4s? — 3d1(3F)12p [ O = 5y — Gl
1768.506  1768.506 g, 0.00 — 56544.9 3d4s® — D 3y~ Gl
1770.07 a Gl
1771.413 1771.415 g8.a 168.34 — 56620.4 3d4s? — L 5 QN S — Gl
1771.782  1771.784 g,a 0.00 — 56440.3 3d4s? — D - 3y — Gl
1772.0 a Gl
1772.6 a G1
1773.785.  1773.787 g, 168.34 — 56544.9 3d4s? — D e My — Gl
1774315 1774.308 g, 0.00 — 56360.0 3d4s? — ‘D~ 3y — Gl1
1775.613  1775.614 g.a 168.34 — 56486.9 3d4s? — 3d*('F)l1p ‘D — 2F° 3y — Gl
1777.086 1777.084 g,a 168.34 — 56440.3 3d4s? — D - ¢ 5/ — Gl
1778.039  1778.040 g,a 0.00 — 56241.7 3d4s? — D - 3y — Gl
1779.621  1779.624 g,a 168.34 — 56360.0 3d4s? — D - - 3y — Gl
1779.991  1779.993 g,a 0.00 — 56180.0 3d4s? — D-—- 3 — Gl
1780.6 a Gl
1782.5 a Gl
1783.381  1783.378 g.a 168.34 — 56241.7 3d4s? — D 3y — Gl1
1785. a Gl
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Se¢ 1 - Continued

Mult. Wavelength (A) Relative Levels (cm™") Configurations Terms J values Ref.
No. | Observed Calculated | intensity Lower Upper Lower Upper Lower Upper | Lower Upper
1785.345  1785.343 g,a 168.34 — 56180.0 3d4s? — pD- S/ — Gl
1786.392  1786.395 g.a 168.34 — 56147.0 3d4s® — 3d*CF)10p . D — F° 5/ — Gl
1788.69 a Gl
1791.3 a . . -1 Gl
1796.1 a . G1
1798.0 a Gl
1799.07 a G1
1802.161  1802.160 g.a 168.34 — 55657.3 3d4s? — 3d*CF)9%p D — F° 5/ — G1
1802.547 a Gl
1806.065  1806.075 g.a 0.00 — 55368.7 3d4s* — 3d4s('D)36p D —2p° ¥, =%, | Gl
1806.26  1806.267 g.,a 0.00 — 55362.8 3d4s® — 3d4s('D)35p D 2P =%, | Gl
1806.48  1806.463 g.a 0.00 — 55356.8 3d4s® — 3d4s('D)34p D -2p° 3, -3, | Gl
1806.71  1806.717 g.a 0.00 — 55349.0 3d4s® — 3d4s('D)33p D - 2p° 3y =3/, | Gl
1806.965  1806.965 g2 0.00 — 55341.4 3d4s? — 3d4s('D)32p D 2p° -3/, | Gl
1807.245  1807.246 g.a 0.00 — 55332.8 3d4s? — 3d4s('D)31p D - pe ¥, =%, | Gl
1807.56  1807.560 | . g,a 0.00 — 55323.2 3d4s? — 3d4s(‘'D)30p D - p° 3 | G
1807.91 1807.906 g.a 0.00 — 55312.6 3d4s® — 3d4s('D)29p D - 2p° 3y =3, | Gl
1808.28  1808.279 g, 0.00 — 55301.2 3d4s® — 3d4s('D)28p D —2p° Sy =3% | GI
1808.705  1808.711 g.a 0.00 — 55288.0 3d4s? — 3d4s('D)27p D - p° y =31 | Gl
1808.73  1808.730 g.a 0.00 — 55287.4 3d4s® — 3d4s('D)27p D —2p° =", | Gl
1809.19  1809.198 g.a 0.00 — 55273.1 3d4s* — 3d4as('D)26p D - 2p° ;=3 | Gl
1809.215  1809.215 g.a 0.00 — 55272.6 3d4s? — 3d4s('D)26p D - p° 2~ | Gl
1809.74  1809.752 g.2 0.00 — 55256.2 3d4s® — 3d4s('D)25p D - p° -3 | Gl
1809.77  1809.771 g.a 0.00 — 55255.6 3d4s® — 3d4s(‘D)25p D - 2p° ¥, =Y, | Gl
1810.36  1810.368 g.a 0.00 — 55237.4 3d4s? — 3d4s(‘'D)24p p _2p° =3 | Gl
1810405  1810.404 g.a 0.00 — 55236.3 3d4s? — 3d4s('D)24p D - 2p° =, | Gl
1811.09  1811.089 g.a 0.00 — 55215.4 3d4s® — 3d4s('D)23p p —2p° =3 | Gl
1811.125  1811.125 g.a 0.00 — 55214.3 3dd4s? — 3d4s('D)23p p_2p° =1 | Gl
1811.27  1811.274 2.2 168.34 — 55378.1 3d4s? — 3d4s('D)38p D — 7p° /=3, | Gl
1811.42 1811422 g,a 168.34 — 55373.6 3d4s? — 3d4s('D)37p . D —2p° 56— | Gl
1811.59  1811.582 2.2 168.34 — 55368.7 3d4s? — 3d4s('D)36p p _2p° /=3 | Gl
1811.78 1811776 g.a 168.34 — 55362.8 3d4s? — 3d4as('D)35p p —2p° /=3, | Gl
1811.915 1811.916 g.a 0.00 — 55190.2 3d4s? — 3d4s('D)22p p_2p° =%, |Gl
1811.96  1811.973 g.a 168.34 — 55356.8 3d4s? — 3d4s('D)34p p_2p° %y =3/ | Gl
1812.23  1812.229 g.a 168.34 — 55349.0 3d4s® — 3d4s('D)33p D _p° %/, —~3 | Gl
1812.48 1812479 g.a 168.34 — 55341.4 3d4s® — 3d4s('D)32p p - 2—3% | Gl
1812.76  1812.761 g.a 168.34 — 55332.8 3d4s® — 3d4s('D)31p D - p° =% | GI
1812.88  1812.882 g.a 0.00 — 55160.8 3d4s® — 3d4s('D)21p P 2P =3/ | Gl
1812.035  1812.034 g.a 0.00 — 55159.2 3d4s? — 3d4s(\D)21p D - 2p° 3 = Vs G1
1813.07  1813.077 g.a 168.34 — 55323.2 3d4s* — 3d4s('D)30p D - 2p° /r=32 | Gl
181342  1813.425 g,a 168.34 — 55312.6 3d4s? — 3d4s('D)29p P - 2pe Sy —3 | GY
1813.80 1813.800 g,a 168.34 — 55301.2 3d4s? — 3d4s('D)28p Ip _ 2pe 50y =3/, G1
1814.005 1814.006 g,a 0.00 — 55126.6 3d4s* — 3d4s('D)20p P 2p° /2—3% | Gl
181406  1814.059 g.a 0.00 — 55125.0 3d4s* — 3d4s('D)20p p —2p° /="' | Gl
181424 1814235 g, 168.34 — 55288.0 3d4s® — 3d4s('D)27p p — %p° S5Hh=3 | Gl
1814.73  1814.725 g.a 168.34 — 55273.1 3d4s? — 3d4s('D)26p D - 2p° S/, =3 | Gl
181529  1815.282 g.a 168.34 — 55256.2 3d4s? — 3d4s('D)25p D - p° /p—3/, | Gl
1815345  1815.343 g.a 0.00 — 55086.0 3d4s® — 3d4s('D)19p p - %p° y—32 | Gl
181540  1815.403 g.a 0.00 — 55084.2 3d4s? — 3d4s('D)19p D - 2p° =" | Gl
1815.91 1815.902 2,2 168.34 — 55237.4 3d4s® — 3d4s('D)24p D - 2p° /=3 | Gl
1816.63  1816.627 g,a 168.34 — 55215.4 3d4s? — 3d4s('D)23p p —2p° S/2—3%, | Gl
1816.91 1816.920 g.a 0.00 — 55038.2 3d4s? — 3d4s('D)18p p —2p° =3/ | Gl
1816.98  1816.979 g, 0.00 — 55036.4 3d4s® — 3d4s('D)18p D P =" | Gl
1817.167  1817.168 g.a 0.00 — 55030.7 3d4s? — 3d4s('D)18p p - p° 3y — Gl
1817.460  1817.459 g.a 168.34 — 55190.2 3d4s? — 3d4s('D)22p p —2p° -3, |Gl
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WAVELENGTHS AND ENERGY LEVEL CLASSIFICATION OF SCANDIUM 1687
Sc | - Continued

Mult. Wavelength A) Relative Levels (cm™}) Configurations Terms J values Ref.

No. | Observed Calculated | intensity Lower Upper Lower Upper Lower Upper | Lower Upper
1818.43  1818.431 g2 168.34 — 55160.8 3d4s? — 3d4s('D)21p D —2p° 5/, =3, | Gl
1819.147  1819.128 g.a 0.00 — 54971.4 3d4s? — 3d4s('D)17p D —P° 3y — G1
1819.56  1819.563 g,a 168.34 — 55126.6 3d4s® — 3d4s('D)20p D — p° 5/, —3/, | Gl
182090  1820.908 g2 168.34 — 55086.0 3d4s* — 3d4s('D)19p D -2 /=32 | Gl
1821.22°  1821.215 g,a 0.00 — 54908.4 " 3d4s? — 3d4s('D)16p D —2p° /2=3/1 | Gl
1821.29  1821.288 g.a 0.00 — 54906.2 3d4s® — 3d4s('D)16p D —p° /2—"2 | Gl
1821.648  1821.660 g.a 0.00 — 54895.0 3d4s?* — 3d4s('D)16p D - D° 3y — Gl
1822.50  1822.494 g.a 168.34 — 55038.2 3d4s? — 3d4s('D)18p D —2p° S/h—3%, | Gl
1824.08 1824.085 g.,a 0.00 — 54822.0 3d4s? — 3d4s('D)15p D — P° =3/, | Gt
1824.43  1824.429 g.a 168.34 — 54980.0 3d4s? — 3d4s('D)17p D —2p° 3/, =3/, | Gl
1824.696 {1824.711 g2 0.00 — 54803.2 3d4s? — 3d4s('D)15p ‘D — D 3y — Gl
1824.716 g.a 168.34 — 54971.4 3d4s? — 3d4s('D)17p D - D° 3y — Gl
1826.81 1826.816 g,a 168.34 — 54908.4 3d4s? — 3d4as('D)16p D —p° 5/ =3, | Gl
1826.977  1826.979 g.a 168.34 — 54903.5 3d4s? — 3d*(F3)8p D~ 2P 3y — Gl
1827.273  1827.263 g, 168.34 — 54895.0 3d4s? — 3d4s('D)16p D - P° 3y~ Gl
1827.76  1827.749 g,a 0.00 — 54712.1 3d4s® — 3d4s('D)14p D - p° 3%, | Gl
1828.572  1828.568 g.a 0.00 — 54687.6 3das® — 3d4s('D)14p D - D° Yy — Gl
1829.713  1829.704 Og,a 168.34 — 54822.0 3d4s? — 3d4s('D)15p D —p° 3/y=3, | Gl
1830.341  1830.333 g.a 168.34 — 54803.2 3d4s? — 3d4s('D)15p D —p° 5y — Gl
1832.97 1832.959 g.a 0.00 — 54556.6 3d4s? — 3d4s('D)13p D 2pe 32=3/2 Gt
1833.065  1833.066 g.a 0.00 — 54553.4 3d4as? — 3d4as('D)13p D —?p° =12 | Gl
1833.38  1833.390 g, 168.34 — 54712.1 3d4s? — 3d4s('D)14p D 2P =3, 1 Gl
1833.540  1833.540 g.a 0.00 — 54539.3 3d4s? — 3d4s(*D)13p D - D° 3y — Gl
1834.206  1834.214 g, 168.34 — 54687.6 3d4s? — 3d4s('D)14p D —P° 5y — Gl
1838.62  1838.632 g,a 168.34 — 54556.6 3d4s? — 3d4s('D)13p D —?p° Hh—3%, | Gl
1839.214  1839.217 g,a 168.34 — 54539.3 3d4s? — 3d4s('D)13p D - D° 3y — G1
1839.40  1839.365 g,a 0.00 — 54366.6 4d4s? — 3d4s('D)12p D —?p° 3, =3, | Gl
1840.142  1840.143 g.a 0.00 — 54343.6 3d4s? — 3d4s('D)12p D - D° 3 — Gl
1845.04  1845.078 g, 168.34 — 54366.6 3d4s? — 3d4s('D)12p D —?p° 5/, —3%, | Gl
1845.858  1845.861 g.a 168.34 — 54343.6 3d4s? — 3d4as(‘D)12p D - D° 5/ — Gl
1849.129  1849.112 g2 0.00 — 54080.0 3d4s® — 3d4s('D)l1p D - D° 3y~ Gl
1853.79  1853.793 g, 168.34 — 54111.8 3d4s? — 3d4s('D)11p D —2p° =3/, |Gl
1854.866  1854.886 g.a 168.34 — 54080.0 3d4s? — 3d4s('D)1lp D - Pp° 3, — Gl
1861.952  1861.975 g, 0.00 — 53706.4 3d4s® — 3d4s(*D)10p D - D° 3y — Gl
1865.1 1865.127 g.a 168.34 — 53784, 3d4s? — 3d4s('D)10p Pp —p° SHh—=Y, | Gl
1867.852  1867.830 g,a 168.34 — 53706.4 3d4s* — 3d4s('D)10p D - D° /1 — Gl
1868.309  1868.312 g.a 168.34 — 53692.6 3d4s® — 3d*CF3)Ip D - P 5y - Gl
1881.018  1881.015 2.2 0.00 — 53162.8 3das? — 3d4as('DY9p D - p° Yy — Gl
1884.85  1884.852 g.a 168.34 — 53222.9 3d4s? — 3d4s('D)9p D - p° Y=Y, 1Gl
1886.989  1886.990 g.a 168.34 — 53162.8 3d4s® — 3d4s('D)% D - P S/ — Gl
1891.924  1891.924 0Og.a 0.00 — 52856.25 3d4s? — D Yy — Gl
1893.638  1893.638 0g,a 0.00 — 52808.40 3d4s? — D Yy — Gl
1894.492  1894.492 1g,a 0.00 — 52784.60 3d4s? — D Yy — Gl
1895.818  1895.818 1g,a 0.00 — 52747.68 3d4s? — D 3y — Gl
1897.525  1897.525 1g,a 0.00 — 52700.22 3d4s? — ‘D 3y — Gl
1897.969  1897.969 3g,a 168.34 — 52856.25 3d4s? — ‘D 5/ — Gl
1899.694  1899.694 ig,a 168.34 — 52808.40 3d4as? — D- Sy — Gl
1900.553  1900.553 2g,a 168.34 — 52784.60 3d4s? — D~ S/ — G1
1901.375  1901.375 1g,a 0.00 — 52593.51 3d4s? — D 3y — Gl
1901.887  1901.888 3g,a 168.34 — 52747.68 3d4s? — D 5/ — Gl
1903.606  1903.606 3g,a 168.34 — 52700.22 3d4s? — D - 3y — Gl
1904.434  1904.434 1g,a 0.00 — 52509.04 3d4as? — D 3y — Gl
1905.243  1905.243 0g,a 0.00 — 52486.74 3d4s? — D 3y — Gl
1907.294  1907.294 Og,a 0.00 — 52430.31 3d4s? — D 3y — Gl
1907.480  1907.481 3g,a 168.34 — 52593.51 3d4s? — D - 1 — Gl
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Mult. Wavelength (A) Relative Levels (cm™") Configurations Terms J values Ref.
No. | Observed Calculated | intensity Lower - Upper Lower Upper Lower Upper | Lower Upper
1907.818  1907.818 3g,a 0.00 — 52415.89 3d4s? — G o R 3y — Gl
1910.559  1910.559 3g,a 168.34 — 52509.04 3d4s? — [ IR 3y~ Gl
1911.374  1911.373 3g,a 168.34 — 52486.74 3d4s? — L I 5y — Gl
1913.437 1913.437 Ig,a 168.34 — 52430.31 3d4s? — D~ ° 3y~ G1
1913.966  1913.965 Ig,a 168.34 — 52415.89 3d4s? — D ° TSy~ Gl
1918.894  1918.894 2g,a 0.00 — 52113.34 3das? — ko > IR 3y — Gl
1919.799  1919.799 3g,a 0.00 — 52088.78 3d4s? — D 3y — Gl
1925.113  1925.113 2g.a 168.34 — 52113.34 3d4s? — P 5/ — Gl
1926.024  1926.024 0g,a 168.34 — 52088.78 3d4s? — P 5/ — Gl
1927.871  1927.871 Og,a 0.00 — 51870.68 3d4s? — P 3y — Gl
1929.571  1929.572 2g,2 0.00 — 51824.97 3d4s? — D Yy — Gl
1930.994  1930.994 2g.a 0.00 — 51786.80 3d4s? — D 3y — Gl
1932.091  1932.091 0g,a 0.00 — 51757.40 3d4s? — D 3y — Gl
1934.149  1934,148 0g,a 168.34 — 51870.68 3d4s* — D 3/ — Gl
1935.753  1935.753 2g.a 0.00 — 51659.49 3d4s? — P~ 3y — Gl
1935.831  1935.831 3g.a 0.00 — 51657.39 3dast — D 3y — Gl
1935.860  1935.860 2g.a 168.34 — 51824.97 3d4s? — P v 3/, — Gl
1936.235  1936.235 2g,a 0.00 — 51646.62 3d4s? — P - 3y — Gl
1936.411  1936.412 2g,a 0.00 — 51641.91 3d4s? — D - 3y — Gl
1937.292  1937.291 3g,a 168.34 — 51786.80 3das? — P 3y — G1
1937.600  1937.600 1g,a 0.00 — 51610.24 3d4s? — P~ ° 3, — Gi
1938.394 193R.395 3g.a 168 34 — S§1757.40 3d4<? — . ° 5/y — G1
1938.492  1938.492 2g.,a 0.00 — 51586.48 3d4s? — D I 3y — Gl
1938.666  1938.666 3g,a 0.00 — 51581.86 3d4s? — P~ 3y - Gl
1939.342  1939.342 0g,a 0.00 — 51563.87 3d4s? — P 3y — Gl
1940.239  1940.239 2g,a 0.00 — 51540.05 3d4s? — P~ 3y — Gl
1940482  1940.482 Og,a 0.00 — 51533.58 3d4s? — L0 N oy — Gl
1942.081  1942.081 3g,a 168.34 — 51659.49 3d4s? — P 3y — G1
1942.159  1942.161 2g.2 168.34 — 51657.39 3d4s? — D 5 — G1
1942.566  1942.567 3g,a 168.34 — 51646.62 3d4s? — D 5y — Gl
1942.745  1942.745 4g,2 168.34 — 51641.91 3d4s? — D~ 5/ — Gl
1943.940 1943.041 2g,a 168.34 .- 51610.24 3d4s? D - ° 5/p — G1
1944838  1944.839 3g.a 168.34 — 51586.48 3d4s? — P~ e 3/, — Gl
1945013  1945.014 2g.a 168.34 — 51581.86 3d4s? — D v 32— Gl
1945.694  1945.694 3g.a 168.34 — 51563.87 3d4s? — D- - 5/, — Gl
1946.596  1946.597 Ig,a 168.34 — 51540.05 3d4s? — D~ ° 3y — Gl
1946.841  1946.842 3ga 168.34 — 51533.58 3d4s? — k2 > IR 3 — Gl1
1947.653  1947.653 1g,a 0.00 — 51343.84 3d4s? — P~ 3y — Gl
1948.324  1948.324 2g.a 0.00 — 51326.17 3d4s? — D ° 3y - Gl
1948.702  1948.702 1g,2 0.00 — 51316.21 3d4s? — D- 3 — Gl
1950.869  1950.869 2g,a 0.00 — 51259.21 3d4s? — P e 3y — Gl
1951.148 1951.148 1g,a 0.00 — 51251.88 3d4s? —~ D -° 3y - G1
1951.786  1951.787 2g.a 0.00 — 51235.11 3d4s? — D~ 3y - Gi
1952.877 1952.877 22,2 0.00 — 51206.49 3d4s? — D~ 3y — Gl
1953.132  1953.133 0g,a 0.00 — 51199.80 3das? — fu > IR 3y — Gl
1954.059  1954.060 3g,a 168.34 — 51343.84 3d4s? — P~ ° 3y — G1
1954.109  1954.109 2g,a 0.00 — 51174.21 3d4s? — D ° 3y — G1
1954.735  1954.735 3g.a 168.34 — 51326.17 3d4s? — L S 3y — Gl
1955.115  1955.116 2g,a 168.34 — 51316.21 3d4s? — D- iy — G1
1956.541  1956.541 2g.a 0.00 — 51110.61 3d4s? — 3d4s('D)7p D - p° =3 |Gl
1957.296  1957.297 Og,a 168.34 — 51259.21 3d4s? — D Yy~ G1
1957.577 1957.578 2g.a 168.34 — 51251.88 3d4s® — D — 71— at
1958.220  1958.221 2g.a 168.34 — 51235.11 3d4s? — L4 o R 3 — G1
1959.319  1959.319 0g,a 168.34 — 51206.49 3das? — D 3y — G1
1959.575  1959.576 2g.a 168.34 — 51199.80 3d4s? — D- 3y~ Gl
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Mult. Wavelength (;\) Relative Levels (cm™") Configurations ‘ Terms J values Ref.
No. | Observed Calculated intensity Lower Upper Lower Upper i Lower Upper | Lower Upper
\ ‘
| 1960.559  1960.559 2g.a 168.34 — 51174.21 3d4s? — D~ - 5y — G~
| 1961.196  1961.196 1g.a’ 0.00 — 50989.29 3d4s? — ‘ D - 3y — Gl
| 1961.365 1961.365 1g.a 0.00 — 50984.90 3d4s? — i D— 3y — Gl
| 1961.986 1961.986 lg,a 0.00 — 50968.77 3d4s? — J D~ o Gl
‘ 1962.383 1962383 | lga ° 0.00 — 50958.44 3d4s? — j D 3y — Gl
| 1963.006  1963.006 2.2 168.34 — 51110.61 3d4s? — 3d4s('D)7p D — 2p° S5y =3 | GI
| 1964.485  1964.485 2g.a 0.00 — 50903.92 3d4as? — | D~ ° = Gl
| 1966.738  1966.738 0g,a 0.00 — 50845.61 3d4s? — ! D~ Yy — Gl
| 1966.839  1966.839 ig.a 0.00 — 50842.99 3d4s? — ! D 3y — Gt
| 1967.693  1967.692 2g.,a 168.34 — 50989.29 3d4s? — ‘ D 5y — Gt
| 1967.863  1967.862 1g.a 168.34 — 50984.90 3d4s? — | D 5/ — Gt
| 1968.488  1968.487 28,4 168.34 — 50968.77 3d4s? — { D 5y - Gl
| 1968.888  1968.888 2g,a 168.34 — 50958.44 3d4s? — | D 5y — Gl
| 1968.965  1968.965 Og.a 0.00 — 50788.10 3d4s® — | D- 3y — Gl
| 1969.564  1969.564 1g.a 0.00 — 50772.65 3d4s? — D~ 3y — Gl1
! 1971.003  1971.003 1g,a 168.34 — 50903.92 3dds? — D 0 5y — Gl
(1973271 1973271 2g.a 168.34 — 50845.61 3d4s? — D 3y — Gl
‘ 1973.373  1973.373 22,2 168.34 — 50842.99 3d4s? — D- 5y — Gl
P 1975.083  1975.083 1g.a 0.00 — 50630.78 3das? — Ei » JE 3y — Gl
] 1975.512 1975513 2g.a 168.34 — 50788.10 3d4s? — pD- 5y — Gl
| 1976.117 1976.116 1g.a 168.34 - 50772.65 3das? — D~ ° 3y — Gl
, 1981.671  1981.672 2g.a 168.34 — 50630.78 3d4s? — D~ 5y — Gl
1997.206  1997.206 3g.a 0.00 — 50069.96 3d4s? — D- - 3y — Gl
1998.293  1998.293 3g,a 0.00 — 50042.72 3d4s? — D~ 3y — G1
1999.618  1999.618 3g,a 0.00 — 50009.54 3d4s? — D~ 3y — Gl
2000.150  2000.150 0g,a 0.00 — 49980.05 3d4s? — D~ 3y — Gl
2000.190v  2000.190 0g,a 0.00 — 49995.25 3d4s? — L p QR 3y — Gl
2001.420  2001.420 2g,a 0.00 — 49948.35 3d4s? — D~ 3y~ Gl
2001.823  2001.822 2g.a 0.00 — 49938.31 3d4s? — D~ 3, — Gl
2003.293  2003.294 3g,a 168.34 — 50069.96 3d4s? — i o QY /g — Gl
2004.172 2004.172 Og,a 0.00 — 49879.76 3d4as? — D - 3y~ Gl
2004.387  2004.389 1g.a 168.34 — 50042.72 3d4s? — Ll p QU 5y — Gl
2005.723  2005.723 2g.a 168.34 — 50009.54 3d4s? — i » R 3y — Gl
! 2006.039  2006.039 0g.,a 0.00 — 49833.36 3d4s? — D~ 3y — Gl
2006.298  2006.298 2g.a 168.34 — 49995.25 3das? — D 5y — G1
2006,911  2006.911 Og.a 168.34 — 49980.05 3d4s? — | D~ 5/y — Gi
2008.189  2008.189 0Og,a 168.34 — 49948.35 3d4as? — J D 3y - Gl1
i 2008.594  2008.594 Og.a 168.34 — 49938.31 Idds? — m_ /s — Gl
2010961  2010.960 28,2 168.34 — 49879.76 3d4s? — § D iy — Gl
2012.839  2012.839 0g.a 168.34 — 49833.36 3dds? — : £ 0 SRR Sy — Gl
2032.682  2032.683 2¢.a 0.00 — 49180.25 3das? — J e V. — G1
| 2039.665  2039.665 2g,a 168.34 — 49180.25 3das? — D Sy — Gl
2042.586  2042.586 2g.a 0.00 — 48941.83 3d4s? — | D Yy — Gl
2044.195  2044.195 3g,a 0.00 — 48903.32 3d4s? — 4 B DI iy — Gl
2046.426  2046.424 9g 0.00 — 48850.07 3d4s? — ‘ D Yy — B1
2047.623 9 | B1
2048.259 4 ] Bl
2049.636  2049.637 4g,a 168.34 — 48941.83 3d4s? — ‘ D- 5y — Gt
2049.654 "9 J Bl
2050.025 9 % Bl
2051.257  2051.257 4g,a 168.34 — 48903.32 3d4s? — | D 3y — Gl
2051.328 4 i B1
2053.500  2053.501 3g,a 168.34 — 48850.07 3d4s? — ! D 3y — G1
2057.038  2057.037 3g.a 0.00 — 48598.05 3d4s? — D - 3y — Gl
I 2057.711  2057.711 2g,a 0.00 — 48582.13 3d4s? — D 3y — Gl
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Mult. Wavelength (A) Relative Levels (cm™!) Configurations Terms J values Ref.

No. | Observed Calculated intensity Lower Upper Lower Upper Lower Upper | Lower Upper
2058.147 4 B1
2058.503  2058.504 2g,a 0.00 — 48563.43 3d4s? — D 3y — Gl
2058.581  2058.582 2g,a 0.00 — 48561.60 3d4s? — P 3y — Gl
2058.994  2058.994 3g.a 0.00 — 48551.87 3d4s? — D ° 3 — Gl
2061.637 9
2062.680  2062.681 0g,a 0.00 — 48465.10 3d4s? — D- - ¥y — G1
2062.969  2062.969 0Og,a 0.00 — 48458.34 3d4s? — D - 3y — Gl
2064.071  2064.071 1g,a 0.00 — 48432.46 3d4s? — D- 3y — Gl
2064.187  2064.188 0g,a 168.34 — 48598.05 3d4s? — P e 3y — Gl
2064.866  2064.867 1g,a 168.34 — 48582.13 3dds? — D~ 5 — Gl
2065412 2065.413 0g,a 0.00 — 48401.01 3d4s? — P 3y — Gt
2065.592  2065.591 2g,a 0.00 — 48396.82 3d4s? — D~ 3, — Gl
2065.666  2065.665 2g,a 168.34 — 48563.43 3d4s? — L o S 5y — G1
2065.742  2065.743 2g,a 168.34 — 48561.60 3d4s® ~ D~ 3y — G1
2066.158  2066.159 2g.a 168.34 — 48551.87 3d4s? — D = Gl
2066.282  2066.281 2g,a 0.00 — 48380.66 3d4s? — D ° 3y — Gl
2067.062  2067.062 0g,a 0.00 — 48362.39 3d4s? — D~ ° 3y~ Gl
2067.769  2067.769 0g,a 0.00 — 48345.87 3d4s? — P 3y - Gl
2068.846  2068.846 1g,a 168.34 — 48489.03 3d4s? — D- 5 — Gl
2069.871  2069.871 1g.a 168.34 — 48465.10 3d4s? — D 5/ — Gl
2070.159  2070.161 1g,a 168.34 — 48458.34 3d4s? — D—- 5/ — Gl
2071272 2071.271 3g,a 168.34 — 48432.46 3d4s? — P~ 5/ — Gl
2072.622  2072.622 ig,a 168.34 — 48401.01 3d4s? — D 3/ — Gl
2072.802  2072.802 1g,a 168.34 — 48396.82 3d4s* — D- 5y — Gl
2073.497  2073.497 2g,a 168.34 — 48380.66 3d4s? — P 5y — Gl
2074.283  2074.283 3g,a 168.34 — 48362.39 3d4s? — D~ Sy — Gl
2074.994  2074.995 3g.a 168.34 — 48345.87 3d4s? — pD- 3y — G1
2112.846  2112.846 Tg 0.00 — 47314.53 3d4s? — 3d*CF)5p D - D° 3y~ Bl
2116.650  2116.649 9g 0.00 — 47229.54 3d4s® — 3d°CF)5p p - p° 3y =3/ Bl
2120.392  2120.392 9g 168.34 — 47314.53 3d4s® — 3d°CF)5p D - p° */2~3%> | Bl
2124.223  2124.221 5g 168.34 — 47229.54 3d4s® — 3d*CF)5p D —P° 2=, | Bl
2125.172 2125172 4g,a 0.00 — 47040.14 3d4s? — D - 32— Gl
2125.206 9 B1
2128.881 9 Bl
2132.840 5 B1
2138430 2138.430 2g 0.00 — 46748.53 3d4s? — D- - 3y — B1
2146.159  2146.160 2g 168.34 — 46748.53 3d4s? D 3y — Bl
2161.232  2161.231 2g,a 0.00 — 46255.40 3das? — 3d°CF)5p P — p° =%, | Gl
2169.126  2169.126 1g.a 168.34 — 46255.40 3d4s? — 3d*CF)sp P - 4p° 56—/, | Gl
2172293 2172.293 1g,a 0.00 — 46019.88 3d4s? — D 3y — Gl
2172.843  2172.843 2g.a 0.00 — 46008.23 3d4s? — D~ ° 3y — Gl
2174522 2174.522 1g.a 0.00 — 4597270 1d4s? — n_ = i, — Gl
2176.209  2176.207 2g 0.00 — 45937.12 3d4s® — D~ - 3, — Bl
2177.738  2177.737 1g,a 0.00 — 45904.84 3d4s? — D 3y — Gl
2178.034  2178.033 2g 0.00 — 45898.61 3d4s? — D- 3,—3%, | Bl

. 1

2180.269  2180.269 1g,a 168.34 — 46019.88 3d4s? — P 3y — Gl
2180.645  2180.645 2g,a 0.00 — 45843.64 3d4s? — D iy — Gl
2180.822  2180.823 2g.a 168.34 — 46008.23 3d4s? — D~ 5y — Gl
2182.515  2182.515 1g,a 168.34 — 45972.70 3d4s? — D Sy — Gl
2184.210 2184.212 0g,a 168.34 — 45937.12 3d4s? — PD- 5y — Gl
2185.752  2185.754 2g,a 168.34 — 45904.84 3d4s? — D 3y — G1
2186.051  2186.051 2g,2 168.34 — 45898.61 3d4s? — D- /=12 | Gl
2188.681 2188.683 0g,a 168.34 — 45843.64 3d4s? — D 3 — Gl
2262292 2262.292 6g 0.00 — 44189.29 3d4s? — 3d*(°P)dp p . 2p° 3y—3%, | Bl
2266.594  2266.592 9g 0.00 — 44105.45 3d4s® — 3d*CP)4p D —2p° %y~ | Bl
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Sc 1 - Continued
Mult. Wavelength (A) Relative Levels (cm™!) Configurations Terms J values Ref.
No. | Observed Calculated intensity Lower Upper Lower Upper Lower Upper | Lower Upper

2270.944 - 2270.944 9g 168.34 — 44189.29 3d4s? — 3d°(°P)ap ‘D —?p° a2 =32 B1
2280.833  2280.832 9 - 0.00 — 43830.12 3d4s? — 3d*('G)dp D — F° =3 | Bl
2288.059 2288.054 9g.,bl 168.34 — 43860.12 3d4s? — 3dY('G)ap D — F°- =2 B1
2289.628 2289.627 2g 168.34 — 43830.12 3d4s? — 3d*('G)4p. D - F° 5/ - 5/ ‘Bl
2301.947 4 v Bl
2305.827 2 Bl
2306.886 2 B1
2311291  2311.291 4g 0.00 — 43252.56 3d4s* — 3d4s('D)5p D - D° =312 B1
2314.050 4 ) B1
2314.581 2 B1
2315.687  2315.687 5g 0.00 — 43170.45 3d4s? — 3d4s('D)5p D - D° =3 B1
2318.482 4 . B1
2319.714 4 B1
2319.900 2 Bl
2320.226 2 B1
2320.321  2320.323 5g 168.34 — 43252.56 3d4s? — 3d4s('D)5p D~ D° Sy =31, B1
2324.753  2324.753 4g 168.34 — 43170.45 3d4s? — 3d4as('D)5p D - D° 3y =3/ Bl
2327.246 4 Bl
2327.750 3 B1
2328.186  2328.182 Sg 0.00 — 42938.79 3d4s? — 3d4s('D)5p D - F° 3y =3/ B1
2330.826 3 Bl
2330.936 3 B1
2332.130 4 Bl
2334.671  2334.669 Sg 0.00 — 42819.49 3d4s? — 3d4as('D)5p D — P 3y — 1 B1
2335.165 2335.161 5¢ 168.34 — 42978.81 3d4s? — 3d4s('D)5p D — F° /=12 Bl
2335.762 4 B1
2336.635 3 B1
2336.707 2 B1
2336.806  2336.802 4g 0.00 — 42780.41 3d4s? — 3d4s('D)5p D - Pp° 2 =3/ Bl
2337.342  2337.346 2g 168.34 — 42938.79 3d4s? — 3d4s('D)5p D - F° 3 —3/s B1
2340.202 3 B1
2343.481 2 Bl
2344.485 3 - Bl
2346.034  2346.034 Sg 168.34 — 42780.41 3d4s? — 3d4s('D)5p D - Pp° 55 =3 Bl
2347.094 3 Bl
2356.210 3 B1
2358.118 4 Bl
2360.012 3 Bl
2367.825 2 B1
2368.148 2 B1
2372.748 4 B1
2373.637 2 Bl
2376.409 4 B1
2378.750 4 B1
2397.937 3 Bl
2405.956 4 Bl
2412.208 3 Bl
2412.248 3 B1
2414177 3 B1
2414.215 3 B1
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Mult. Wavelength (A) Relative Levels (cm™") Configurations Terms J values Ref.
No. | Observed Calculated intensity Lower Upper Lower Upper Lower Upper | Lower Upper

2424.453 3 Bl
2424.729 4 Bl
2428.554 4 Bl
2428.659  2428.657 5g 0.00 — 41162.52 3d4as® — 3d*CP)dp D - P° 3y — 32 Bl
2429.191  2429.194 5g 0.00 — 41153.42 3das® — 3d*CP)ap - D —D° 3/ —3» | Bl
2432.228 4 . Bl
2432.722 4 Bi
2435.023 2 B1
2438.627  2438.631 5g 168.34 — 41162.52 3d4s* — 3d*(CP)ap D — P° 2 —3%> | Bl
2439.165  2439.173 5g 168.34 — 41153.42 3d4s* — 3d°CP)p D - D° =32 B1
2443.363 2 Bl
2449.408 4 Bl
2452.120 2 Bl
2455.330  2455.329 2g.a 0.00 — 40715.42 3d4s® — 3d4s(’D)5p D - p° 3, =3 | Gl
2459.602  2459.605 3g,a 0.00 — 40644.64 3d4s? — 3d4sCD)sp D —4p° =3, | Gl
2462.664  2462.669 4g 0.00 — 40594.07 3d4s* — 3d4s(°D)5p D - ?p° =3, | Bl
2465.516  2465.523 Ig 168.34 — 40715.42 3d4s® — 3d4s(CD)Sp P —4p° 5 —3/> | Bl
2468.403  2468.407 Sg 0.00 — 40499.71 3d4s? — 3d4s(’D)sp D - 2p° %y~ | Bl
2469.829  2469.835 4g 168.34 — 40644.64 3d4s? — 3d4s(’D)5p D —p° /=32 B1
2472.925 2472.925 5¢ 168.34 — 40594.07 3d4s? — 3d4s(*D)5p p —2p° 5 =3 Bl
2477727  2477.730 4g 0.00 — 40347.34 3d4s® — 3d4s(’D)5p D - P 32 —3/ B1
2487.860 {2487.866 4g 168.34 — 40351.30 3d4s? — 3d4sCD)5p D - D° 5~/ Bl
2487.869 g 0.00 — 40182.92 3d4s? — D 3, — Bl

2488.113  2488.111 28, 168.34 — 40347.34 3dds® — 3d4s(’D)5p D - D° /3% | Gl
2491.263  2491.266 3g.a 0.00 — 40128.13 3d4s® — 3d4s(’D)5p D —“D° 2~3%> | Gl
2491.396 2 Bl
2492749  2492.753 4g 0.00 — 40104.19 3d4s? — 3d4s(°D)5p D - F° =312 Bl
2494.660  2494.663 3g.a 0.00 — 40073.49 3d4s?* — 3d4s(D)Sp D - ‘D° 2~ | Gl
2498.336  2498.336 0g,a 168.34 — 40182.92 3d4s® — D - 2~ Gl
2499.898  2499.898 2g.a 0.00 — 39989.58 3d4s* — 3d4s(°D)5p P — F° 3—3/2 | G
2501.765  2501.762 3g 168.34 — 40128.13 3d4s? — 3d4s(D)5p D —D° /2 —5/2 | Bl
2503.264  2503.261 3g.a 168.34 — 40104.19 3d4s? — 3d4s(*D)5p p — F° SHh—3% |Gl
2505.185  2505.187 2g,a 168.34 — 40073.49 3d4s? — 3d4s(°*D)5p D —D° =32 | G
2510466  2510.467 1g.,a 168.34 — 39989.58 3d4s? — 3d4s(D)5p D - 4F° 2, —3%> | Gl
2535.120 4 B1
2548.084 4 Bl
2549.581 4 Bl
2549.620 2 B1
2571.399 2 Bl
2588.444 3 Bl
2592.438 3 B1
2594.999 2 B1
2633.223  2633.228 3g 0.00 — 37964.89 3d4s? — 3d*(P)ap D —p° 3y =3/ B1
2637.142  2637.145 3g 0.00 ~ 37908.50 3d4s? — 3d*(P)p D — 4p° 3y =3 B1
2639.280  2639.284 3g 0.00 — 37877.78 3d4s? — 3d*(P)p D —4p° %~ | Bl
2642.155 1 B1
2642.859 2 B1
2644.954  2644.956 3g 168.34 — 37964.89 3d4s® — 3d*(CP)dp p — p° 52 —3%/2 B1
2648.906  2648.908 3g 168.34 — 37908.50 3d4s* — 3d*(P)dp D — “p° %/, —3> | Bl
2666.802  2666.808 Og,a 0.00 — 37486.86 3d4s® — 3d*(°P)dp p 48 Sh =3 |Gl
2671.476 2 B1
2674.646 4 B1
2674.857 4 B1
2678.038 4 B1
2678.833  2678.839 4g 168.34 — 37486.86 3d4s? — 3d*(*P)ap D -8 /=32 | Bl
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WAVELENGTHS AND ENERGY LEVEL CLASSIFICATION OF SCANDIUM 1693
Sc 1 - Continued

Mult. Wavelength A) Relative Levels (cm™!) Configurations ‘ Terms J values Ref.

No. | Observed Calculated intensity Lower Upper Lower Upper i Lower Upper | Lower Upper

1
|

2688.251 3 ‘_ Bl
UV2| 2692776  2692.774 6g | 0.00 — 37125.40 3d4s? — 3d*(‘D)4p D - 2p° o=/ B1
2695.635  2695.634 5g | 0.00 — 37086.02 3d4s? — 3d¥('D)4p D —?p° Yy =3/, B1
2696.029 . 4 : B1
2699.018  2699.015 6g 0.00 — 37039.57 3d4s? — 3d*('D)dp D - p° 3,—3%, | Bl
| 2704.573 2 B1
i 2705.075 1 Bl
2705.790 2 B1
| 2706.088 2 B1
uvl ! 2706.738  2706.736 6g 0.00 — 36933.91 3d4s? — 3dY('D)p D - p° 3 =3, B1
Uv2l 2707.931 2707.926 6g 168.34 — 37086.02 3d4s? — 3d¥('D)4p D - 2p° /2 =3/ B1
' 2709.503 3 Bi
! 2710.045 5 Bl
2710.709 3 B1
UV1| 2711341  2711.338 6g 168.34 — 37039.57 3d4s? — 3d¥('D)dp D - p° S/ — B1
2711.901 2 Bl
2712.148  2712.149 3g 0.00 — 36860.20 3d4s? — 3d°CP)p D —p° a=21 B1
2713.076 2 Bl
2713.171 2 B1
2714.530 3 B1
2717.053  2717.055 5g 0.00 — 36793.65 3d4s® — 3d*CP)p D —D° 3,—3, | Bl
2717.267 2717.274 4g 168.34 — 36959.03 3d4s® — 3d*CP)ap D —‘D° S/~"/ ! Bl
2719.130  2719.130 5¢ 168.34 — 36933.91 3d4s? — 3d*('D)dp D - p° Sy = 3a Bi
2719.231  2719.232 3g 0.00 — 36764.20 3d4s? — 3d*(P)dp D — ‘D" 2~/ | Bl
2723.095 2 i Bl
2724.594  2724.593 5g 168.34 — 36860.20 3d4s? — 3d*CP)4p D - p° S/2—7°/2 | Bl
2726.481  2726.484 5¢ 0.00 — 36666.42 3d4s? — 34 ('D)dp D -2 3/2-5/, | Bl
2734.287  2734.287 5g 168.34 — 36730.12 3d4s? — 34*('D)dp D - 5/—7/, | Bl
2739.057  2739.060 5¢ 168.34 — 36666.42 3d4s? — 34 ('D)dp D - F° 5/2—32 | Bl
2740.994 4 B1
2760.244 4 Bl
2763.397 3 ' BI
2786.749 2 B1
2800.717 3 Bl
2828.319  2828.314 1g 0.00 — 35346.35 3d4s® — 3d°(PMp D — %" 3y =15 Bt
2832.180 4 Bl
2835.897 4 BI
2843.411 4 BI
2849.463  2849.469 2 11557.69 — 46641.64 3d*(°F)ds — 3d*(°F)5p ‘F —D° =12 Bi
2850.067 3 Bl
2853.750  2853.747 3 11610.28 — 46641.64 3d*(F)ds — 3d*CF)5p F o D° s =/ B1
2855261  2855.279 4 11557.69 — 46570.25 3d*(*F)as — 3d*CF)Sp F — ‘D° Yy =" Bl
2855.870 4 Bl
2856.507  2856.503 4 11519.99 — 46517.55 3d*(*F)ds — 3d*(CF)5p ‘F — ‘D° Yy =2 B1
2859.127  2859.124 4 11519.99 — 46485.47 3d*(*F)4s — 3d*CF)5p ‘F — ‘D° V=" B1
2859.228  2859.224 5 11677.38 — 46641.64 3d*(CF)4s — 3d*(°F)5p ‘F - D° A B1
2859.579 {2859.574 5 11610.28 — 46570.25 3d*CF)4s — 3d*(CF)5p °F — D° =2 B1
2859.583 11557.69 — 46517.55 3d*(’F)4s — 3d*(’F)Sp ‘F — ‘D° =2 B1
2867.235 1 B1
2875.249 2 B1
2876.117  2876.113 2 11610.28 — 46369.23 3d*(F)4s — 3d*(°F)5p ‘F — *F° =112 B1
2878.064  2878.062 2 11519.99 — 46255.40 3d*(*F)ds — 3d*(F)5p ‘F — ‘F° 3y =2/ B1
2879.213 3 Bl
2879.601 4 B1
2880.299  2880.292 3 11557.69 — 4626621 3d*(F)ds — 3d*(F)5p F — F° 32— /2 Bi
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Sc 1 - Continued

Mult. Wavelength A) Relative Levels (cm™") Configurations Terms J values Ref.

No. | Observed Calculated | intensity Lower Upper Lower Upper Lower Upper | Lower Upper
2881.188  2881.189 5 11557.69 — 46255.40 3d*(*F)ds — 3d*(CF)5p ‘F — *F° 52— /2 Bl
2881.672  2881.676 3 11677.38 — 46369.23 3d*(*F)ds — 3d°CF)5p e °/y—~%/ | Bl
2882.095 2882.095 5 11519.99 — 46206.80 3d’(F)ds — 3d°(CF)5p ‘F— 4P -3 | Bl
2884.659  2884.663 4 11610.28 — 46266.21 3d*(*F)ds — 3d°CF)5p ‘F — 4F° /2~ | Bl
2885232 2885.231 2 11557.69 — 46206.80 3d*CF)ds — 3d*CF)5p F — F° /=3, | Bl
2885.563  2885.563 3 11610.28 — 46255.40 3d*(°’F)ds — 34°CF)5p ‘F —F° 2=/, | Bl
2888.106 1 B1
2890.263  2890.259 2 11677.38 — 46266.21 3d*CF)4s — 3d°CF)5p ‘F — F° °,—"2 | Bl
2892.501 2 B1
2894.868 5 B1
2895.144 5 Bl
2896.784 3 Bl
2898.320 3 Bl
2899.262 3 Bl
2900.515 3 Bl
2911.128  2911.125 1 11557.69 — 45898.61 3d*(’F)4s — F— ° %y =32 | Bl
2912.478 2 B1
2917.747 4 Bl
2918.126 1 R1
2918.408 1 B1
2919.864 4 B1
2920.523 4 B1
2921.098 4 B1
2924.167 5 B1
2924.309 4 B1
2927.152 1 Bl
2929.462 1 B1
2930.111 1 Bi1
2930.806 1 B1
2932.508  2932.508 5 11519.99 — 45610.52 3d*(F)ds — 3d*CF)5p F —‘G° =3 Bl
2932.778  2932.776 5 11557.69 — 45645.10 3d°CF)ds — 3d*CF)5p ‘F —4G° %2—="/» | Bl
2933.088  2933.083 5 11677.38 — 45761.23 3d°(F)4s — 3d*(°F)5p ‘F —°G° %>, —"/, | Bl
2933.330  2933.330 5 11610.28 — 45691.26 3d*(F)ds — 3d*(CF)5p ‘F —*G° ", —° | Bl
2934.163 2 B1
2935.757  2935.755 3 11557.69 — 45610.52 3d*(F)ds — 3d*CF)5p ‘F —*G° 32—/ B1
2937.317  2937.308 2 11610.28 — 45645.10 3d*(*F)as — 3d*(’F)5p F —4G° 2~ | Bl
2939.118  2939.117 2 11677.38 — 45691.26 3d*CF)ds — 3d*CF)5p F —*G° %3 = °/; Bl
2941.282 1 B1
2943.080 3 B1
2945.246 3 B1
2945.364 2 B1
2946.892 2 D1
2947.715 1 Bl
2948.991 2 B1
2957.198 1 Bl
2965.233 3 Bl

11 2965.879  2965.871 6g 0.00 — 33707.06 3d4s? — 3d*(CF)dp D - =3, | Bl
2969.364 1 B1
2969.604 2 B1

11 2974.010  2974.005 6g 0.00 — 33614.88 3d4s? — 3d*(CF)dp p - Pp° =3/ | Bl
2978.481 B1
2978.943 1 Bl

11 2980.755  2980.758 6g 168.34 — 33707.06 3d4s? — 3d*CF)4p p - p° S/r—3/2 | Bl
2981.358 2 B1
2981.465 3 Bl
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WAVELENGTHS AND ENERGY LEVEL CLASSIFICATION OF SCANDIUM 1695
Sc 1 - Continued

Mult. Wavelength (A) Relative Levels (cm™") Configurations l Terms J values Ref.

No. | Observed Calculated | intensity Lower Upper Lower Upper Lower Upper | Lower Upper
2981.990 3 Bl
2985.467 2 Bl
2985.666 3 Bl
2986.993 1 B!
2987.814 3 Bl
2987.896 3 B1
11 2988.965  2988.974 6g 168.34 — 33614.88 3d4s? — 3d*CF)dp ‘D - D° =3/ B1
2989.961 5 Bl
2991.111 5 Bl
2992.255 3 Bl
2992.792 5 Bl
2996.702 1 Bl
3001.118 5 Bl
3002.641 3 Bl
3002.727 2 B1
3006.417 1 B1
3006.480 3 B1
3008.923 3 B1
10 3015.367  3015.368 Gg 0.00 — 33153.79 3d4s” — 3d°CF)4p ‘D — F° Va2 — /2 B1
3017.916 3 B1
3018.355 3 Bl
10 3019.349  3019.351 6g 168.34 — 33278.40 3d4s? — 3d*CF)4p D — 2Fe S/y—"/, | Bl
3023.707 2 B1
3028.742 2 B1
10 3030.759  3030.757 6g 168.34 — 33153.79 3d4s? — 3d*CF)dp D - F° 32 —=3/a B1
3033.770 2 B1
3034.929 3 Bl
3035.160 3 Bi
3035.221 3 . Bi
3038.737  3038.742 2 16021.82 — 48920.60 3d4s(D)dp — ‘D° — 4P =3, | Bl
3038.826  3038.826 4 16022.73 — 48920.60 3d4s(D)4p — D° — 4P =3 Bl
3039.779  3039.771 5g 168.34 — 33055.98 3d4s? — 3d*(CF)ap D 2G° /=77, | Bl
3042.346  3042.348 3 16009.77 — 48869.56 3d4s(’D)dp — ‘D’ — “P Y= B1
3042.427 3 Bl
3042.541 2 B1
3043.463  3043.464 5 16021.82 — 48869.56 3d4s(CD)ydp — ‘D P Yy = BI
3043.551  3043.548 5 16022.73 — 48869.56 3d4sCD)dp — D° P - B1
3044.012 3 B1
3044.704 4 B1
3045.836 1 Bl
3046.009  3046.005 5 16009.77 — 48830.11 ‘3d4s(3D)4p - ‘De -~ P = B1
3047.121  3047.124 5 16021.82 — 48830.11 3d4s(’D)4p — ‘D° - P Y=/ Bl
3049.797  3049.796 5 16141.06 — 48920.60 3d4s(*D)dp — ‘D° - P =%y B1
3050.438  3050.437 5 16096.90 — 48869.56 3d4s(’D)dp — ‘D Yy — /s B1
3050.558 4 B1
3051.193 4 Bi
3051.746 4 Bi
3053.049 5 B1
3054.111  3054.113 4 16096.90 — 48830.11 3d4s(‘D)dp — ‘D - =" Bl
3054.553  3054.553 5 16141.06 — 48869.56 3d4s(*DYdp — ‘D — P /=32 Bl
3055.245 4 B1
3056.309  3056.304 5 16210.85 — 48920.60 3d4s('D)ap — ‘D° — P =22 B1
3057.520  3057.510 5S¢ 0.00 — 32696.84 3d4s? — 3d’(F)dp D —D° 3y =3/ B1
3059.864 3 Bl
3061.031  3061.025 5g 0.00 — 32659.30 3d4s? — 3d*(CF)ap D - p° Yy~ Bl

J. Phys. Chem. Ref. Data, Vol. 17, No. 4, 1988



1696

V. KAUFMAN AND J. SUGAR

Sc 1 - Continued

Mult. Wavelength (A) Relative Levels (cm™") Configurations Terms J values Ref.
No. | Observed Calculated intensity Lower Upper Lower Upper Lower Upper | Lower Upper

3062.083 5 Bl
3062.384 3 B1
3063.080  3063.079 4g 0.00 — 32637.40 3d4s? — 3d*CF)4p D —D° =12 Bl
3063.508 1 l B1
3066.625 4 Bl
3066.920 2 Bl
3068.186  3068.178 5g 168.34 — 32751.50 3d4s? — 3d*CF)4p D —D° 5~/ Bl
3068.741 5 B1
3069.002 5 B1
3070.581 1 Bl
3071.066 2 Bl
3073.341 3073 334 Sg 168.34 — 32606.84 3d4s? — 3d2(F)4p D — D° 30— 3/, B1
3073.762 2 B1
3080.303 2 B1
3081.223 1 B1
3081.347 2 B1
3081.718 1 B1
3082.307 1 Bl
3082.677 5 Bl
3083.415 3 Bl
3084.822 2 B1
3085.710 2 Bl
3085.881 3 Bl
3086.157 2 B1
3086.626  3086.623 1 14926.07 — 47314.53 3d*(CF)ds — 3d*(F)5p ’F —D° /2 = 3/a Bl
3087.567 4 Bl
3089.913 3 Bl
3090.133 3 Bl
3090.256  3090.251 1 16022.73 — 48373.17 3d4s(D)p — D° P 3y — 3/ Bl
3090.367 3 Bl
3090.569 3 Bl
3092.883 1 B1
3093.646  3093.651 4 16009.77 — 48324.66 3d4s(D)p — ‘D° — ‘P Y, -3/ | Bl
| 3093.953 2 B1
3094.740  3094.744 5 14926.07 — 47229.54 3d*CF)4s — 3d *CF)5p F — D° 5 — 3/ Bl
3094.808  3094.805 3 16021.82 — 48324.66 3d4sCD)p — ‘D —p =31 B1
3097.050 1 B1
3097.701  3097.704 5 15041.92 — 47314.53 3d*(F)4s — 3d°CF)5p F - 2D° "o =%, | Bl
3100.842 3 B1
3101.329 2 Bl
3101.589  3101.596 4 16141.06 — 48373.17 3d4s(CD)p — ‘D P /2~ 3/ B1
3102.024  3102.015 4 16096.90 — 48324.66 3d4sCD)yp — D —p R Bl
3106.375  3106.354 2 11677.38 — 43860.12 3d*(F)ds — 3d¥('G)4p ‘F—F° %y~ /s Bl
3106.424 2 B1
3108.324  3108.327 5 16210.85 — 48373.17 3d4s(CD)4p — ‘D° — P =3 | Bl
3115.767 4 Bl
3117.459 3 Bl
3117.903 3 Bl
3118.112 3 Bl
3123.771 2 Bl
3125.982 2 B1
3128.632 1 Bl
3143.077  3143.077 3 15756.57 — 47563.31 3d4s(*D)4p — 3d4s(CD)Ts ‘F° — D =3/ | Bl
3143.333 3 B1
3143.419  3143.415 3 15672.58 — 47475.90 3d4s(D)dp — 3d4s(CD)7s F° — D 3= B
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WAVELENGTHS AND ENERGY LEVEL CLASSIFICATION OF SCANDIUM 1697
Sc | - Continued
Mult. Wavelength A) Relative Levels (cm ™) Configurations Terms J values Ref.
No. | Observed Calculated intensity Lower Upper Lower Upper Lower Upper | Lower Upper

3146.629  3146.627 1 15881.75 — 47652.61 3d4s(’D)ap — 3d4s(D)7s F° — D Yy =" B1
3147.256 1 B1
3147.592 4 Bl
3148.607 3148.613 3 15756.57 — 47507.39 3d4s(D)p — 3d4s(’D)7s P — 4D =3/ B1
3153.456 3 Bl
3153.600 1 Bi1
3155.497 3155497 3 15881.75 — 47563.31 3d4s(CD)4p — 3d4s(CD)Ts F° - D s —3/s B1
3157.655 1 B1
3158.303 1 Bl
3159.359 4 Bl
3160.948 4 Bl
3161.047 3161.041 4 16026.62 — 47652.61 3d4sCDYdp — 3d4s(CD)Ts F— D %~/ B1
3169.511  3169.510 1 16021.82 — 47563.31 3d4s(’D)dp — 3d4s(D)Ts ‘D — D =1 B1
3169.604  3169.601 5 16022.73 — 47563.31 3d4s(D)dp — 3d4s(CD)7s D’ — D 5y~ 32 B1
3169.829 1 B1
3170.915 3 B1
3171.057 3171.066 3 16009.77 — 47535.78 3d4s(*D)dp — ‘D° —p Yy =3/, Bl
3172.271  3172.279 2 16021.82 — 47535.78 3d4s(CD)dp — ‘D° - P 3y =32 Bl
3172.515  3172.522 2 16141.06 — 47652.61 3d4sCD)4p — 3d4s(D)Ts ‘D° — ‘D 56—/ B1
3172.7117 2 B1
3173.934 3173.925 2 16009.77 — 47507.39 3d4s(’D)ap — 3d4s(D)7s ‘D — D Ve =3/ Bl
3174.542  3174.543 2 16022.73 — 47514.22 3d4s(’D)dp — D° -G 3y~ Bl
3175.135  3175.139 3 16021.82 — 47507.39 3d4s(D)dp — 3d4s(’D)7s ‘D° — ‘D =3/, | Bl
3175.234 3175231 3 16022.73 — 47507.39 3d4s(’D)dp — 3d4s(PD)Ts D° — ‘D 5y — 32 Bl
3175.792  3175.807 2 16009.77 — 47488.72 3d4s(’D)dp — ‘D° — ‘p V=1, B1
3177.099  3177.101 2 16009.77 — 47475.90 3d4s(D)4p — 3d4s(PD)7s ‘D~ D Y=/, B1
3177.358  3177.364 1 16141.06 — 47604.59 3d4sCD)ap — ‘D —p 55—/, BI
3178.316 3178.318 2 16021.82 — 47475.90 3d4s(D)dp — 3d4s(D)7s ‘D°—*D 3~/ BI
3179.561  3179.564 5 16210.85 — 47652.61 3d4s(*D)4p — 3d4s(’D)7s ‘D° — ‘D =" B1
3181.536  3181.538 3 16141.06 — 47563.31 3d4s(CD)4p — 3d4s(D)Ts ‘D° — ‘D 3y =3/ Bl
3182.140 2 Bl
3182.298 1 B1
3183.515  3183.516 3 16022.73 — 47425.46 3d4s(D)ap — P° —-D 5y —3/s Bl
3184.320 3184.328 2 16141.06 — 47535.78 3d4s(’D)p — ‘D —p /=31 B
3184.427 3184.427 2 16210.85 — 47604.59 3d4s(*D)4p — ‘D° —‘p =3 Bl
3186.037 5 B1
3188.475 3188.480 2 16021.82 — 47375.66 3d4sCD)ap — ‘D° — D Ay =3 Bl
3188.618 3188.620 2 16210.85 — 47563.31 3d4sCDYp — 3d4s(*D)7s ‘D~ D = Bl
3188.909 2 Bl
3192.874 3 Bl
3193.196 4 Bl
3193.831  3193.819 4 11677.38 — 42978.81 3d*(F)4s — 3d4s('D)5p ‘F - F° s =/ Bl
3194.052 1 ‘ Bl
3194.293 1 Bl
3194.881 2 Bl
3195.553  3195.558 3 16141.06 — 47425.46 3d4s(D)dp — ‘D° - D 3y = B1
3196.134  3196.134 3 16096.90 — 47375.66 3d4s(’D)dp — D° - D =3 B1
3196.503 2 Bl
3197.372 2 B1
3200.822  3200.822 4 15756.57 — 46989.52 3d4s(*D)ap — ‘F° — D )y =312 Bl
3201.587 2 Bl
3202.580  3202.579 Sg 0.00 — 31215.81 3d4s® — 3d*CF)dp D — “F° 3=/ B1
3202.683  3202.702 2 16210.85 — 47425.46 3d4s(’D)dp — ‘D — D =22 B1
3202.875 2 B1
3203.172 2 Bl
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Mult. Wavelength (1°\) Relative Levels (cm~") Configurations Terms J values Ref.
No. | Observed Calculated | intensity Lower Upper Lower Upper Lower Upper | Lower Upper
3203.532 5 B1
3205.162 2 B1
3205.844 3 Bl
3207.015  3207.008 5¢ 0.00 — 31172.70 3d4s? — 3d*CF)dp D — p° %, -3, | B1
3207.316 2 Bi
3209.257 2 Bt
3209.743 2 Bl
3210.930 2 Bl
3213.774  3213.777 5 168.34 — 31275.39 3d4s? — 3d*CF)4p D P */»—"/ | Bl
3215.271 3 Bl
3216.198 1 B1
321R.70R 3 B1
3219.943  3219.944 5g 168.34 — 31215.81 3dds? — 3d*CF)dp D - F° %2—3%/ | Bl
3222.740 3 Bl
3224424 3224422 4g 168.34 — 31172.70 3d4s? — 3d*CF)dp D — p° 2—3> | Bl
3226.762 2 B1
3228.337 3228334 5 16022.73 — 46989.52 3d4sCD)ap — DD 2—°/2 | Bl
3230.665 3 Bl
3231.149 3 B1
3231.571 4 B1
3233.464 3 Bl
3235.085 4 Bl
3236.070  3236.075 5 16021.82 — 46914.54 3d4s(*D)dp — ‘D° — D y—3%, | Bl
3236.288 2 Bl
3238.429 4 Bl
3238.898 3 Bl
3240.711  3240.718 5 16141.06 — 46989.52 3d4s(’D)4p — ‘D° - D =3/ Bl
3243.383 3 Bl
3243.792 3 Bl
3243.960  3243.959 5 16096.90 — 46914.54 3d4s(D)dp — p° - D 32—3, | Bl
3245.458 2 B1
3247.515 2 Bl
3252.444 3 Bl
3253.393 3 Bl
9 3255.676  3255.683 6g 0.00 — 30706.66 3d4s? — 3d4s(CD)4p D - 2P =32 Bl
3260.257 1 Bl
3260.997  3260.995 5 15672.58 — 46329.23 3d4s(’D)4p — 3d4s(CD)5d ‘F° — *F $2—3 | Bl
3264.648  3264.654 4 15756.57 — 46378.86 3d4s(D)ap — ‘F° -~ F /2 =% | Bl
3267.260  3267.263 5 15756.57 — 46354.41 3d4s(CD)dp — 3d4s(CD)5d ‘F° —*‘F 2= B1
3267.666 3 Bl
9 3269.897  3269.899 6g 0.00 — 30573.17 3d4s? — 3d4s(’D)dp D - Pp° y~"2 | Bl
9 3273.628  3273.631 6g 168.34 — 30706.66 3d4s® — 3d4asCD)4p D — P 2 — 22 Bl
3275.429  3275.430 5 15881.75 — 46403.30 3d4s(D)p — 3d4s(D)5d F° —F ="/ Bl
3276.768 1 B1
3278.051  3278.055 3 15881.75 — 46378.86 3d4s(’D)dp — ‘F°—F /2 =%/ | Bl
3278.505 3 Bl
3280.172 5 Bl
3280.777 3 B1
3282.040 3 B1
3282.433 4 Bi
3284.541  3284.536 5 16022.73 — 46459.66 3d4s(CD)4p — p° —F %/2—7"/2 | Bl
3284.955  3284.956 2 16026.62 — 46459.66 3d4s(D)dp — ‘F° —F ="/ | Bl
3285.064  3285.066 5 16026.62 — 46458.64 3d4s(CD)p — 3d4s(D)5d ‘F° —*F °%—7%. | Bl
3286.602 2 Bl
3287.149  3287.154 5 16210.85 — 46623.54 3d4s(’D)dp — ‘D° — 4P /=%, | Bl

J. Phys. Chem. Ref. Data, Vol. 17, No. 4, 1988



WAVELENGTHS AND ENERGY LEVEL CLASSIFICATION OF SCANDIUM 1699
Sc 1| - Continued
Mult. Wavelength (A) Relative Levels (cm™!) Configurations Terms J values Ref.
No. | Observed Calculated intensity Lower Upper Lower Upper Lower Upper | Lower Upper

3288.148 2 B1
3290.152 4 Bl
3290.632  3290.630 5 16022.73 — 46403.30 3d4s(’D)dp — 3d4s(’D)5d D —F 3o —"1/2 Bl
3292.956 3 B1
3295.836  3295.835 5 16021.82 — 46354.41 3d4s(CD)4p — 3d4s(’D)5d ‘D —F 3y —3/y Bl
3297.267 3297.262 5 16009.77 — 46329.23 3d4s(*D)dp — 3d4s(CD)5d ‘D° —*F Yy =3/ Bl
3297.360  3297.356 5 16141.06 — 46459.66 3d4s(D)dp — ‘D° — F 32—~/ B1
3298.570  3298.573 3 16021.82 — 46329.23 3d4s(’D)4p — 3d4s(’D)5d ‘D° — *F 3y =32 Bl
3301.352  3301.346 5 16096.90 — 46378.86 3d4s(CD)dp — D° —F 32 =32 Bl
3302.375  3302.376 3 15672.58 — 45945.09 3d4s(*D)ap — 3d4s(’D)5d ‘F° — D 3y —3/, | Bl
3303.496  3303.497 5 16141.06 — 46403.30 3d4s(D)4p — 3d4s(CD)5d ‘D° —4F 2=/ Bl
3303.733  3303.735 3 15756.57 — 46016.63 3das(CD)ap — 3das(CD)>d T —*D 2 —="/2 B1
3304.234  3304.262 5 15672.58 — 45927.81 3d4s(’D)ap — 3d*CF)ad ‘B — D 3y~ 1y Bl
3305.077  3305.075 5 16210.85 — 46458.64 3d4s(D)4p — 3d4s(*D)5d- ‘D° — F 2~/ Bl
3306.162  3306.167 4 16141.06 — 46378.86 3d4sCD)p — ‘D - 5~ 3/ Bl
3306.763  3306.765 4 16096.90 — 46329.23 3d4s(*D)4p — 3d4s(°D)5d IPD° - F 3y~ 3/ B1
3307.299  3307.298 5 15672.58 — 45900.04 3d4sCD)p — 3d4s(’D)5d Fe D 3y~ 3/ B1
3308.758  3308.763 5 15672.58 — 45886.66 3d4s(CDYap — 3d4s(CD)5d P -G 3~/ Bl
3310.021  3310.020 5 15672.58 — 45875.18 3das(’D)ap — 3d4s(’D)>d B R D] 1~ Bl
3311.131  3311.133 4 16210.85 — 46403.30 3d4s(3D)4p — 3d4s(’D)5d ‘D° —“F Y=/ Bl
3311.563  3311.564 5 15756.57 — 45945.09 3d4s(CD)4p — 3d4s(’D)5d B — D e —3/2 Bl
3313.096  3313.093 5 15756.57 — 45931.16 3d4s(D)4p — 3d4s(CD)5d P — G 32—/ B1
3314.593  3314.593 3 15881.75 — 46042.69 3d4s(3D)4p — 3d*CF)4d ‘F° — D 2=/ Bl
3315.231 1 Bl
3315.637 3 B1
3316.514  3316.514 5 15756.57 — 45900.04 3d4s(D)4p — 3d4s(°D)5d ‘F° — D 3y —3/s B1
3317.458  3317.459 5 15881.75 — 46016.63 3d4s(*D)4p — 3d4s(°D)5d ‘Fo—D Y= Bl
3317.990 3317.986 5 15756.57 — 45886.66 3d4s(3D)4p — 3d4s(’D)5d P -G 3y —5/y B1
3318.927 3318.934 4 15756.57 — 45878.06 3d4s(CD)4p — 3d*CF)4d ‘Fe — ‘H =1/ B1
3320.164 2 B1
3320.512  3320.511 5 15881.75 — 45988.93 3d4s(3D)4p — 3d4s(’D)5d B 4G Yy =22 B1
3321.143  3321.140 4 15881.75 — 45983.23 3d4s(CD)4p — 3d*(F)4d P — D Yy —3/2 B1
3321.579 4 B!
3324.085 4 Bl
3325.356  3325.354 5 15881.75 — 45945.09 3d4s(CD)dp — 3d4s(CD)5d ‘Fe — D Yy =3/, B1
3326.895  3326.895 5 15881.75 — 45931.16 3d4s(3D)4p — 3d4s(D)5d P -G =1/, B!
3327.577 3327.582 5 15672.58 — 45715.79 3d4s(*D)dp — 3d*(F)dd F° 4G 32— 3/, B1
3329.377  3329.387 5 16026.62 — 46053.54 3d4s(CD)p — 3d4s(*D)5d e 4G %y — Y/, B1
3330.157  3330.159 1 16022.73 — 46042.69 3d4s(3D)4p — 3d*CF)4d D~ D = B1
3330.262 1 Bl
3330.591  3330.591 5 16026.62 - 46042.69 3d4s(*D)4p — 3d*(CF)dd ‘B — D %y — 1/, B1
3330.705 1 Bl
3331.500 3 Bl
3332.423 3 B1
3332.850  3332.851 5 15756.57 — 45752.28 3d4s(3D)4p — 3d*(CF)4d ‘F° — 4G y—T/s B1
3333.487 3333485 5 16026.62 — 46016.63 3d4s(CD)4p — 3d4s(*D)5d F° — D =/ B1
3333.867 3333.874 2 15672.58 — 45659.09 3d4s(D)4p — 3d(*D)4p(°P) ‘F° D =3/ Bl
3334.523  3334.531 2 15756.57 — 45737.17 3d4s(D)4p — 3d (*D)4p*(°P) ‘F°— ‘D 5y =12 B1
3336.158 3 Bl
3336.556  3336.567 3 16026.62 — 45988.93 3d4s(D)4p — 3d4s(*D)5d PG %2 — /s B1
3336.663  3336.667 3 16021.82 — 45983.23 3d4s(’D)4p — 3d*(*F)4d ‘D° — ‘D 3, =3/, Bl
3336.768  3336.768 3 16022.73 — 45983.23 3d4s(DYp — 3d*(‘F)ad D° — D 3y — 3/, B1
3336.899 3336911 5 15756.57 — 45715.79 3d4s(D)4p — 3d*(*F)dd F° — G 52 —3/2 B1
3339.315  3339.323 4 16009.77 — 45947.35 3d4s(’D)4p — 3d*(°F)ad ‘D — D V=3 B1
3339.805  3339.809 5 15672.58 — 45605.80 3d4s(’D)4p — 3d (*D)4p’CP) ‘F— D 3y — 3, Bl
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Sc¢ 1 - Continued

Mult. Wavelength (15.) Relative Levels (cm™") Configurations Terms J values Ref.
No. | Observed Calculated | intensity Lower Upper Lower Upper Lower Upper | Lower Upper
3340.168 3 B1
3340.660  3340.668 4 16021.82 — 45947.35 3d4s(’D)4p — 3d*(F)dd ‘D° — D 3%,-3 | Bl
3341.014  3341.023 5 15881.75 — 45804.10 3d4s(D)4p — 3d*CF)4d F° — 4G /2—%, | Bl
3341.502  3341.504 4 16009.77 — 45927.81 3d4s(*D)dp — 3d*(F)ad ‘D° — ‘D Y2—12 | Bl
3342573 3342.578 4 16022.73 — 45931.16 3d4s(*D)4p — 3d4s(’D)5d D° — ‘G /-7, | Bl
3342.700 2 Bl
3342.844  3342.851 2 16021.82 — 45927.81 3d4s(°D)4p — 3d*(°’F)4d ‘D° — ‘D =1 Bl
3343233 3343.238 10b1 15756.57 — 45659.09 3d4s(*D)4p — 3d(*D)4p*(’P) ‘F° — D 5/ — /2 B1
3343290  3343.290 5 15672.58 — 45574.64 3d4s(’D)4p — 3d(*D)4p*(’P) ‘F° — D =2 B1
3345.049  3345.050 4 16096.90 — 45983.23 3d4sCD)4p — 3d*CF)4d D° — D ,—3, | Bl
3345.457 3 : B1
3345949  3345.958 3 16021.82 — 45900.04 3d4s(*D)4p — 3d4sCD)5d ‘D° — ‘D -3 | Bl
3346.808  3346.819 3 15881.75 — 45752.28 3d4s(*D)ap — 3d*(CF)ad B 4G 2=/ B1
3348.281  3348.282 3 18515.69 — 48373.17 3d4s(CD)dp — 4P — p =3/ B1
3348.517  3348.513 5 15881.75 — 45737.17 3d4s(*DYap — 3d(*DYap*(’P) ‘F° — D Yy =/ Bl
3348.841 1 B1
3349.203  3349.207 5 15756.57 — 45605.80 3d4s(*D)ap — 3d(D)4p*(’P) ‘F— D 32— 312 Bl
3349.764  3349.761 5 16026.62 — 45870.92 3d4s(CDMp — 3d*(Fyd F° -G %, -/, | Bl
3349.995  3350.000 5 16141.06 — 45983.23 3d4s(*D)4p — 3d*(’F)ad ‘D° — ‘D 5/ —3/2 Bl
3351.162  3351.160 5 16210.85 — 46042.69 3d4s(CD)4p — 3d*CF)4d ‘D° - ‘D ="/ Bl
3352425  3352.423 3 18504.06 — 48324.66 3d4s(CD)4p — P° — ‘P /=32 | Bl
3353.046 4 B1
3353.724  3353.731 13bl 18515.69 — 48324.66 3d4s(*D)dp — P — 4P =3, | Bl
3353.963 4 Bl
3357.292  3357.293 5 15881.75 — 45659.09 3d4s(*D)4p — 3d(*D)4p*(’P) ‘F° — ‘D Y2 —%/2 Bi1
3357.852  3357.853 4 16210.85 — 45983.23 3das(D)ap — 3d*CF)ad ‘D° —“D /2—3%. | Bl
3358.925 1 B1
3362.955 4 Bl
3364.393  3364.400 3 16022.73 — 45737.17 3d4s(’D)4p — 3d(*D)4p*(’P) D°—“D /—"/» | Bl
3364.841  3364.841 5 16026.62 — 45737.17 3d4s(CD)ap — 3d(*D)4p*CP) ‘F° — D % ="/ Bl
3373.160  3373.161 4 16021.82 — 45659.09 3d4s(*D)4p — 3d(*D)4p*(°’P) ‘D° — ‘D =73/, | Bl
3373271  3373.265 4 16022.73 — 45659.09 3d4s(CD)4p — 3d(*D)4p*CP) D — ‘D /=%, | Bl
3374.746 - 4 Bl
3377.856 {3377.352 5 16141.06 — 45737.17 3d4s(*D)4p — 3d(*D)4p*(’P) ‘D° — ‘D =2 Bl
3377 861 16009.77 — 45605.80 3d4s(D)ap — 3d(*D)ap’(’P) ‘D° — D =32 B1
3379.234  3379.237 4 16021.82 — 45605.80 3d4s(*D)dp — 3d(*D)4p*(°P) ‘D° — ‘D =3/ B1
3380.606 4 B1
3381.418  3381.422 4 16009.77 - 45574.64 3d4sCD)p 34 (D)4p*(P) ‘D° ‘D YV, W B1
3381.722  3381.728 4 16096.90 — 45659.09 3d4s(CD)4p — 3d *D)ap’CP) D° 4D -3/ | Bl
3385.841  3385.837 5 16210.85 — 45737.17 3d4s(*D)4p — 3d (*D)4p*(°P) ‘D’ — D a1 B1
3386.785  3386.788 5 16141.06 — 45659.09 3d4s(PD)4p — 3d (*D)4p*(P) ‘D° — ‘D 5/ — 32 B1
3388.524 1 B1
3389.310 4 B1
3391.419  3391.417 4 16096.90 — 45574.64 3d4s(D)4p — 3d(*D)4p’(’P) D° —“D /-1, | Bl
3392911 3392913 4 16141.06 — 45605.80 3d4s(CD)ap — 3d (*D)4p*(P) ‘D —“D 5/ =32 Bl
3394.803  3394.814 4 16210.85 — 45659.09 3d4s(D)4p — 3d (*D)4p*(’P) ‘D° — ‘D Yy =32 B1
3398.623 1 Bl
3401.877 3 Bl
3409.671 1 Bl
3410.156 1 Bl
3410.950 1 Bl
21 3416.670  3416.671 4 15756.57 — 45016.43 3d4s(’D)4p — 3d(*D)4p*(’P) ‘F° —F /-7 | Bl
3416.966 1 Bl
21 3418.529  3418.527 4 15881.75 — 45125.73 3das(*D)dp — 3d(*D)4p*(’P) ‘F° — F =%/ Bl
21 3419.350  3419.346 4 15672.58 — 44909.55 3d4s(*D)dp — 3d(*D)4p*(’P) ‘F° — °F =32 B1
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WAVELENGTHS AND ENERGY LEVEL CLASSIFICATION OF SCANDIUM 1701
Sc¢ 1 - Continued

Mult. Wavelength (A) Relative Levels (cm™") Configurations Terms J values Ref.

No. | Observed Calculated | intensity Lower Upper Lower Upper Lower Upper | Lower Upper
3425405  3425.407 4 15756.57 — 44941.81 3d4s(CD)p — 3d(*D)4p*(’P) ‘F° —F )~/ | Bl
3427.669  3427.669 3 15672.58 — 44838.56 3d4s(*D)4p — 3d(*D)4p*(’P) ‘F° —’F =%/, | Bl
21 3429.199  3429.198 5 15756.57 — 44909.55 3d4s(D)4p — 3d (*D)4p*(’P) ‘P —°F 5/, -3, | Bl
21 3429.479  3429.474 5 15672.58 — 44823.21 3d4s(D)p — 3d((D)4p*(’P) ‘P —4F 3, —3, | BI
21 3431.351  3431.352 5 15881.75 — 45016.43 3d4s(’D)4p — 3d(*D)4p*(’P) ‘F° — ‘F o=/ | Bl
3433.135 4 B1
3433.399 2 B1
21 3435541  3435.546 5 16026.62 — 45125.73 3d4s(D)4p — 3d (D)4p*(*P) ‘F° — 9F %, —"°/, | Bl
3437.563  3437.569 4 15756.57 — 44838.56 3d4s(’DYap — 3d CD)4p*(’P) ‘F° — 2F S/, =3/, | Bl
21 3439.382  3439.384 4 15756.57 — 44823.21 3d4sCD)p — 3d((D)4p’(’P) P~ R S/, =3, | Bl
3440.158  3440.163 4 15881.75 — 44941.81 3d4s(D)4p — 3d(*D)4p*(’P) F° - F 'y~ | Bl
21 3443986  3443.986 4 15881.75 — 44909.55 3d4s(DYp — 3d(CD)p*(°P) M S "y~ | Bl
3444.577  3444.577 4g 0.00 ~— 29022.82 3dds? — 3d*(CF)ap D —G° 3,—=3/, | Bl
3445141 3445.141 3 15672.58 — 44690.65 3d4s(CDYp — 3d(CD)p*(’P) ‘F — 2P /2~ | Bl
3448.031  3448.037 1 16022.73 — 45016.43 3d4s(D)p — 3d(D)4p*(’P) ID° —F 5/,=7 | Bl
21 3448.500  3448.500 4 16026.62 — 45016.43 3d4s(*D)4p — 3d (CD)4p*(’P) P F %~ | Bl
3449.209 4 Bi
3452.065 1 B!
3452.443 3452430 2 15881.75 — 44838.56 3d4s(D)4p — 3d(D)4p*(’P) P —F "/, —%, | Bl
3455.892  3455.887 3g 168.34 — 29096.18 3d4s? — 3d*(CF)dp D - 4G° =7, | Bl
3456.854 1 B1
3456.938  3456.934 1 16022.73 — 44941.81 3d4s(*D)4p — 3d (*D)4p*(’P) D° —F S/—"/, | Bl
3457.442 3457436 5 16210.85 — 45125.73 3d4s(CD)dp — 3d(*D)4p*(’P) ‘D° —F /y—=2/ | Bl
3458.725  3458.732 1 14926.07 — 43830.12 3d*(F)as — 3d*('G)dp b S S/a — 3/ B1
3460.664  3460.686 4 16021.82 — 44909.55 3d4s(D)4p — 3d (*D)4p*CP) ‘D° — F /2—° | Bl
3460.802  3460.795 16022.73 — 44909.55 3d4s(D)4p — 3d(CD)4p*(°P) ID° — F /2 =%/, | Bl
3462.166  3462.167 4 16141.06 — 45016.43 3d4s(D)dp — 3d(D)4p*(°P) ‘D° — F S/2~T"/ | Bl
3463.046 1 B1
3464.667  3464.674 1g 168.34 — 29022.82 3d4s? — 3d*(CF)dp D —4G° /,=3/, | Bl
3466.604  3466.606 3 15756.57 — 44594.97 3d4s(*D)dp — 3d (D)4p*CP) ‘F° — 2P /=%, | Bl
3469.021  3469.036 3 15041.92 — 43860.12 3d*(F)ds — 3d('G)dp IF ="/ Bl
3469.209  3469.212 3 16021.82 — 44838.56 3d4s(CD)4p — 3d *D)4p*(°P) ‘D° — ?F =3/, | Bl
3469.326  3469.321 2 16022.73 — 44838.56 3d4s(CD)4p — 3d (*D)4p*(’P) D° —F S/, =%, | Bl
3469.609  3469.609 4 16009.77 — 44823.21 3d4s(D)4p — 3d (*D)4p*(CP) ‘D° — F =3 Bl
3469.705  3469.704 4 16096.90 — 44909.55 3d4sCDYp — 3d(?D)4p*CP) D° — °F 3y =5/, B1
3470.556  3470.556 3 16210.85 — 45016.43 3d4s(°D)ap — 3d(*D)4p*(°P) ‘D° — F =/ Bl
3471.056  3471.061 4 16021.82 — 44823.21 3d4sCD)p — 3d(*D)4p*CP) D — *F Yy =2 Bl
3471.133  3471.138 3 16141.06 — 44941.81 3d4sCDMp — 3d(*D)Mp*(°P) ‘D — K Sty =/ B1
3475.025  3475.030 3 16141.06 — 44909.55 3d4s(CD)4p — 3d(CD)4p*CP) ‘D —*F =2/ B1
3478.267  3478.274 1 16096.90 — 44838.56 3d4s(D)dp — 3d(D)4p*(’P) D R Yy =3/ Bl
3478.904 1 R1
3479.566  3479.570 2 16210.85 — 44941.81 3d4s(’D)4p — 3d(D)4p*(’P) ‘D° —°F = Bl
3480.125  3480.133 1 16096.90 — 44823.21 3d4s(*D)4p — 3d(*D)4p*(’P) D° — 4F Yy =, B1
3483.181 1 B1
3483.620  3483.627 1 16141.06 — 44838.56 3d4s(CDYp — 3d(2D)p('P) D~ F =2/ B1

|

3485.494  3485.491 1 16141.06 — 44823.21 3d4s(D)dp — 3d (*D)4p*('P) DR | S,y B1
3486.647  3486.656 1 17226.04 — 45898.61 3d*(°P)ds — P ‘ Yy =3 B1
3487.102  3487.111 4 16021.82 — 44690.65 3d4s(’D)dp — 3d CDYp('P) R DRR) V= B1
3487.623  3487.620 1 18711.02 — 47375.66 4s24p — pe — D I 1y — 3/ Bl
3490.191  3490.190 1 17255.07 — 45898.61 3d*(*P)4s — P ‘ V=2 B1
3495421  3495.430 1 11610.28 — 40210.88 3d%(F)as — 3d4s(’D)5p F—4D | =T B1
3496.265  3496.267 4 16096.90 — 44690.65 3d4s(*D)p — 3d(*D)4p*(‘P) D° - 2P J =1 B1
1498788  3498.788 2 16021.82 — 44594.97 3d4s('D)ap — 3d (D)4p*(P) ‘D° — 2P 3,—3/, | Bl
. M0 3498.899 4 16022.73 — 44594.97 3d4s(‘D)ap — 3d (*D)4p*(’P) D° - 2p ( /2 -3/, | Bl
3499...  "+99.208 2 18855.74 — 47425.46 4s74p — D | 3=, B1
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Sc 1 - Continued

Mult. Wavelength (A) Relative Levels (cm™') Configurations Terms J values Ref.
No. | Observed Calculated | intensity Lower Upper Lower Upper Lower Upper [ Lower Upper
3500.330 1 Bl
3501.193  3501.196 1 11519.99 — 40073.49 3d%(F)as — 3d4s(’D)5p ‘F —*D° 3,~3/, | Bl
3502.040  3502.054 1 11557.69 — 40104.19 3d*(F)ds — 3d4s(D)5p ‘F — F° 5/y—3/, | Bl
3503.641  3503.650 4 11677.38 — 40210.88 3d*(’F)4s — 3d4s(D)5p ‘F — D° %, -1, | Bl
3504.729  3504.738 2 11519.99 — 40044.63 3d*(F)ds — 3d4s(’D)5p ‘F —‘D° ;=Y | Bl
3505.564  3505.573 3 11610.28 — 40128.13 3d*CF)as — 3d4s(’D)5p ‘F —‘D° 7, =%, | Bl
3505.815  3505.825 3 11557.69 — 40073.49 3d*(*F)ds — 3d4s(’D)5p ‘F —D° 5/ =32 B1
3508.006  3508.006 2 16096.90 — 44594.97 3d4s(’D)4p — 3d(*D)ap*(’P) pe —2p %, —3%, | Bl
3511.644  3511.647 3 11677.38 — 40145.90 3d*(’F)4s — 3d4s(D)5p- ‘F — *F° %, —"°/ | Bl
3513.442  3513.451 3 16141.06 — 44594.97 3d4s(*D)4p — 3d(*D)4p*CP) ‘D° — 2P /2 — 3/ Bl
3515.357  3515.362 1 11610.28 — 40048.72 3d*CF)as — 3d4s(’D)5p ‘F — ‘F° /y—=, | Bl
3516.180  3516.172 1 11557.69 — 39989 .58 3d2(FYs — 3d4asCD)5p I S /2 — 5/2 RB1
3516.409 3516.435 1 11519.99 — 39949.75 3d*CF)as — 3d4s(’D)5p ‘F — F° 3y —3, | Bl
3520.633 1 : B1
3521.425 4 Bl
3522.112 1 Bl
3522.695  3522.688 1 11610.28 — 39989.58 3d(F)ds — 3d4s(’D)5p ‘F — ‘F° "y =3, | Bl
3527.671 1 Bl
3529.340 1 B1
3530.042 1 Bl
3537.395 2 Bl
3539.511  3539.516 3 14926.07 — 43170.45 3d*(*F)4s — 3d4s('D)5p IF - p° =3, | Bl
3540.761 3 Bl
3543.744  3543.749 4 15041.92 — 43252.56 3d*(*F)ds — 3d4s('D)5p F_ID° "y ~3/, | Bl
3552.414  3552.407 1 15672.58 — 43814.47 3d4s(CD)4p — 3d4s(’D)és ‘F°— D ¥y =3, | Bl
3553.009  3553.001 2 15672.58 — 43809.76 3d4sCD)ap — 3d4asCD)6s ‘F° — D 2—="2 | Bl
3556.711  3556.709 1 18515.69 — 46623.54 3d4as(*D)4p — P — P 2=/ | Bl
3556.886  3556.886 1 15881.75 — 43988.20 3d4s(*D)4p — 3d4s(’D)6s ‘F° — ‘D ="/ B1
3559.262 1 Bl
3559.621 3 Bl
3563.776  3563.774 3 18571.41 — 46623.54 3d4s(D)p — p° — P %2—°/1 | Bl
3564.309 1 Bl
3566.924  3566.921 4 16210.85 — 44238.23 3d4sCD)p — 3d(*D)4p*CP) ‘D — P =/ Bl
3568.293  3568.299 3 15881.75 — 43898.31 3d4s(CD)4p — 3d4s(’D)6s ‘F° — ‘D =32 Bl
3574727  3574.726 3 16141.06 — 44107.25 3d4s(*D)4p — 3d(*D)4p*(P) ‘D° — 4P /=32 | Bl
3575310 3575.315 4 16026.62 — 43988.20 3d4s(*D)4p — 3d4s(D)6s F° D %y~ /s Bl
3578.474  3578.475 3 15041.92 — 42978.81 3d*CF)4s — 3d4s('D)5p ’F — 2F° /2—="> | Bl
3581.962 1 B1
3582.950  3582.955 1 15756.57 — 43658.53 3d4s("D)dp — 45’4 ‘F°o — D 2 — 2 B1
3598.417 3 Bl
3599.031  3599.029 2 16210.85 — 43988.20 3d4s(’D)p — 3d4s(°D)6s ‘D° — ‘D "y ="/ | Bl
3601.397 1 B1
3601.640  3601.635 1 16141.06 — 43898.31 3d4s(D)4p — 3d4s(D)6s ‘D° — ‘D */—° | Bl
3606.792  3606.791 1 16096.90 — 43814.47 3d4s(D)4p — 3d4s(D)6s P — ‘D 3,—3, | Bl
3617.455  3617.463 4 16022.73 — 43658.53 3d4sCD)dp — 4s%4d DT —D 52— /2 Bl
3621.305 1 B1
3623.099 3 B1
3625.388  3625.395 3 16021.82 — 43597.16 3d4s(CD)ap — 4s%4d ‘D° — 2D -3/, | Bl
3633.022  3633.019 3 16141.06 — 43658.53 3d4s(CD)p — 4s%4d ‘D° — D /»=73/, | Bl
3635288  3635.293 3 16096.90 ~ 43597.16 3d4s(*D)4p — 4s%4d ’D° - D 32 =32 B1
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WAVELENGTHS AND ENERGY LEVEL CLASSIFICATION OF SCANDIUM 1703
Sc 1 - Continued

Mult. Wavelength A) Relative Levels (cm™!) Configurations Terms J values Ref.

No. | Observed Calculated | intensity Lower Upper Lower Upper Lower Upper | Lower Upper
3636.426 1 Bl
3642.600 3642.584 5 18571.41 — 46016.63 3d4s(’D)ap — 3d4s(°D)5d P —°*D 32—/ B1
3644.687 3644.684 4 18515.69 — 45945.09 3d4s(CD)4p — 3d4s(’D)5d “P°— D Yo —3/2 B1
3646.910  3646.909 4 16022.73 — 43435.40 3d4s(’D)4p — 3d4s('D)4d D %P 32 =3/ B1
3647.552  3647.549 2 16021.82 — 43429.68 3d4s(’D)dp — 3d4s('D)4d ‘D° —~ P 3= B1
3649.136  3649.131 2 18504.06 — 45900.04 3d4s(’D)dp — 3d4s(°D)5d ‘P —*D s —3/s B1
3650.680  3650.681 2 18515.69 — 45900.04 3d4s(PD)4p — 3d4s(*D)5d P — D 32 =32 B1
3651.798  3651.802 11bl 18571.41 — 45947.35 3d4s(*D)4p — 3d*(°F)4d P — D /2 —3/2 Bl
3656.803  3656.803 1 16096.90 — 43435.40 3d4s(*D)dp — 3d4s('D)ad ’p° — 2P 32 =3/ Bl
3657.574  3657.569 3 16096.90 — 43429.68 3d4s(*D)4p — 3d4s('D)4d pe _2p 3= B1
3662.709  3662.720 2 16141.06 — 43435.40 3d4s(’D)4p — 3d4s('D)4d ‘D P /2 —3/2 Bl
3680.066  3680.057 2 18571.41 — 45737.17 3d4s(°D)4p — 3d(‘D)p*(°P) “P° —*D /s = /y Bl
3683.096  3683.088 1 18515.69 — 45659.09 3d4s(CD)4p — 3d (*D)4p*CP) PT ‘D 3y — 3/, B1
3688.766  3688.750 1 18504.06 — 45605.80 3d4s(’D)4p — 3d(*D)4p*(’P) P — D Yo =3y B1
3689.104 1 B1
3690.332  3690.334 1 18515.69 — 45605.80 3d4sCD)4p — 3d(*D)4p*(*P) P — D =31 Bl
3690.659  3690.665 1 18571.41 — 45659.09 3d4sCD)dp — 3d((D)4p*(’P) Pe - ‘D 3y~ 3/ B1
3692.997  3692.996 1 18504.06 — 45574.64 3d4s(*D)dp — 3d(*D)4p*(’P) ‘P — D YVa=12 B1
3712.111 3 Bl
3712.512 2 Bi
3714.244 3714250 2 16021.82 — 42937.50 3d4s(D)dp — 3d*? ‘D° — D1 3 =3/ B1
3716.221 3 . B1
3717.086  3717.092 3 16022.73 — 42917.83 3d4s(D)4p — 3d* p° - D1 52— /s B1
3717.742 4 B1
3724.638  3724.640 3 16096.90 — 42937.50 3d4s(CD)4p — 3d? ’D° — D1 3y =3/ B1
3729.740  3729.731 4 18711.02 — 45514.98 4s%4p — 3d4s(‘D)4d pe 1§ Yy =1, B1
3730.238 3 Bl
3733.503  3733.519 2 16141.06 — 42917.83 3d4s(*D)dp — 3d° ‘D° — D1 =22 B1
3736.467 1 B1
3736.700 1 B1
3746.092 1 B1
3749.963  3749.979 1 18855.74 — 45514.98 4s’4p — 3d4s('D)dd pe -8 = 1/a Bl
3751.159 3 B1
3755.162 2 B1
3759.973 2 Bl
3769.065 ' 2 B1
3780.412 3780.421 2 16021.82 -- 42466.39 3d4s(*D)ap — 3d4s(‘'D)ad ‘D — D Yy =3/ Bl
3783.524  3783.533 3 16022.73 — 42445.55 3d4s(CD)4p — 3d4s(‘D)dd D~ D = BI
3791.180  3791.185 3 16096.90 — 42466.39 3d4s('DYdp — 3d4s(‘'D)ydd D - D VERVE: B1
3794.533 3 Bl
3800.543  3800.553 1 16141.06 — 42445.55 3d4s(CD)4p — 3d4s('D)4d ‘D°— D Sy =3 Bl
3808.533  3808.543 1 15672.58 — 41921.89 3d4s(D)4p — 3d(r)5s R A Yy — Bl
3811.729 {3811.722 3 17025.14 — 43252.56 3d%('D)4s — 3d4s(‘D)5p D - D° Yy =3/ B1
3811.732 14926.07 — 41153.42 3d*(F)4s — 3d*(°P)dp ’F - D° Sy =3 B1
3812.293 3 Bl
3815.053  3815.070 1 15756.57 — 41960.97 3d4s(D)4p — 3d*(F)5s ‘Fe - F 3y — /s B1
3817.815 3 B1
3819.192  3819.193 2 16022.73 — 42198.84 3d4sCD)4p — 3d4s('D)ad ‘D° - °F Sy =/ B1
3819.368  3819.361 2 18515.69 — 44690.65 3d4sCD)dp — 3d(*DYp’('P) pe - P /2 — /s Bi
3822.402 2 Bi1
3822.489 2 B1
3824.926 1 B1
3825.364  3825.372 3 15881.75 — 42015.58 3d4s(*D)4p — 3d*(*F)5s ‘F° — F ="/ B1
3827.307  3827.310 3 15041.92 — 41162.52 3d*(*F)ds — 3d*('P)dp F - D° 2=/ B1
3833.370 <‘3833.374 3 18515.69 — 44594.97 3d4s('D)4p — 3d(*D)4p’(°P) P° — 2P 3y —3/s B1
3833.383 15881.75 — 41960.97 3d4sCD)4p — 3d*(F)5s F° — 9F Yy —3/s B1
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V. KAUFMAN AND J. SUGAR

Sc 1 - Continued

Mult. Wavelength (A) Relative Levels (cm™Y) Configurations Terms J values Ref.
No. | Observed Calculated intensity Lower Upper Lower Upper Lower Upper | Lower Upper
3834.397 3 Bl
3836.418  3836.422 5 16026.62 — 42085.18 3d4s(D)ap — 3d*(°F)5s B —F 5y — /s Bl
3836.518  3836.537 3 16141.06 — 42198.84 3d4s(D)p — 3d4s(‘D)ad ‘D° — F 2~/ Bl
3837.270  3837.276 4 16096.90 — 42149.66 3d4s(CD)p — 3d4s('D)4d ’D° —%F 3 =3/ Bl
3844.866 6 Bl
3845.409  3845.434 3 17255.07 — 43252.56 3d*(P)ds — 3d4s('D)Sp P — 2D° =5/ Bl
3846.688  3846.697 2 16026.62 — 42015.58 3d4s(’D)4p — 3d*CF)5s ‘F° — 9F ="/ Bl
3848.075  3848.078 4 18711.02 — 44690.65 4s4p — 3d(*D)4p*CP) p° _2p Yy =1/ Bl1
3851.814 3 ‘ Bl
3854.081  3854.083 5 16021.82 — 41960.97 3d4s(CD)p — 3d*CF)5s ‘D — *F =3 Bl
3855.060 1 B1
3IRSR 101 3858.104 5 16009.77 — 41921.89 3d4sCD)p  3d°CF)Ss ‘D°F Ve 3. Bi1
3859.374  3859.362 5bl 21085.85 — 46989.52 3d4s('D)p — R "y — %/ Bl
3859911  3859.899 4 16021.82 — 41921.89 3d4s(D)4p — 3d*CF)5s ‘D° — F 3y~ Bl
3862.306  3862.303 3 18711.02 — 44594.97 45%4p — 3d(*D)4p*CP) pe . 2p Yy —3/2 Bl
3862.631  3862.625 4 2103275 — 46914.54 3d4s(‘D)dp — P —-D 5 =3, Bl
3863.725 {3863.710 6 16141.06 — 42015.58 3d4sCD)4p — 3d*(F)Ss ‘D — F =" Bl
3863.739 16210.85 — 42085.18 3d4s(CD)4p — 3d*CF)5s ‘D° —F =%/ BI
3865.271  3RA527? 4 16096.90 — 41960.97 34J4sCD)4p — 3d42(F)5s Lo S =) 3y — /s B1
3869.637  3869.634 3 18855.74 — 44690.65 4s%4p — 3d(*D)4p*CP) pe _2p My =y Bl
3871.880  3871.883 4 16141.06 — 41960.97 3d4s(D)4p — 3d*(F)5s ‘D° —F 5/ =3/ Bl
3874.157  3874.160 4 16210.85 — 42015.58 3d4s(*D)dp — 3d*(F)ss ‘D —F ="/ Bl
3874.334 5 Bl
3875.718  3875.719 4 17025.14 — 42819.49 3d}('D)4s — 3d4s('D)5p p - 32— Bl
3878.253 1 Bl
3878.295 1 Bl
3879.737  3879.735 5 17012.76 — 42780.41 3d*('D)4s — 3d4s('D)5p D - p° 32— Bl
3883.794 2 Bl
3884.022  3884.019 5 18855.74 — 44594.97 4s24p — 3d CDY4p*CP) pe _2p =3 Bl1
3884.220 3 Bl
3885.434 3 Bl
3886.541  3886.539 5 18515.69 — 44238.23 3d4s(D)4p — 3d(*D)4p*(’P) P° — P 32— 3/ Bl
3890.107 2 Bl
3890.867 1 B1
3894.802  3894.798 1 14926.07 — 40594.07 3d*(F)4s — 3d4s(’D)5p ’F — ?p° =312 Bl
3894.971  3894.977 5 18571.41 — 44238.23 3d4sCD)4p — 3d(*D)4p*(°P) pe —4p = /2 Bl
3898.974 : 2 Bl
3899.686 1 Bl
3900.201 4 BI1
3904.660 -3904.657 5 18504.06 — 44107.25 3d4s(*D)4p — 3d(CD)Ap(CP) pe_p =3/ Bl
3906.427 -3906.432 4 18515.69 — 44107.25 3d4s(CD)4p — 3d(*D)dp*(°P) P° — 4P 3y =3 B1
8 3907.484  3907.488 Te 0.00 — 25584.64 3d4s? — 3d4sCD)p p e 3y =3/ Bl
8 3911.812  3911.815 g 168.34 — 25724.68 3d4s? — 3d4s(’D)4p D - 2F° 5=/ Bl
3914.954  3914.956 5 18571.41 — 44107.25 3d4sCD)p — 3d(*D)4p*(’P) P — ‘P /2 — 3/ Bl
3918.203  3918.207 5 18515.69 — 44030.34 3d4s(*D)dp — 3d(*D)4p*(’P) ipe _4p 3y =1/, Bl
3923.094  3923.094 3 16022.73 — 41505.60 3d4s(D)4p — 3d4s(CD)4d p° — 4P 2 —3/a B1
3927.687  3927.690 3 16021.82 — 41474.87 3d4s(D)p — 3d4s(CD)4d ‘D° — 4P =32 Bl
3927.829  3927.830 2 16022.73 — 41474.87 3d4s(D)4p — 3d4s(CD)4d L M 2=/ Bl
3930.150  3930.156 4 16009.77 — 41446.85 3d4s(’D)4p — 3d4s(*D)4d ‘D° — 4P V=12 B1
3932.008 {3931.988 4 14926.07 — 40351.30 3d’(F)4s — 3d4sCD)5p F - D° Sy =3/, Bi
3932.019 16021.82 — 41446.85 3d4sCD)4p — 3d4s(°D)dd ‘D — P =Y Bl
3932.594  3932.600 4 14926.07 — 40347.34 3d%(F)4s — 3d4s(CD)5p ’F — p° 3y — 32 B1
8 3933.375  3933.369 Tg 168.34 — 25584.64 3d4s® — 3d4s(CD)dp D — % =3/ Bl
3938.589  3938.589 2 18515.69 — 43898.31 3d4s(CD)p — 3d4s(CD)6s P° — ‘D 3y =53/ Bl
3939.011 1 ' Bl
3939.307  3939.310 1 16096.90 — 41474.87 3d4s(’D)dp — 3d4s(°D)ad D° — 4P =2/ B1
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WAVELENGTHS AND ENERGY LEVEL CLASSIFICATION OF SCANDIUM 1705
Sc 1 - Continued

Mult. Wavelength (A) Relative Levels (cm™") Configurations Terms | Jvalues Ref.

No. | Observed Calculated | intensity Lower Upper Lower Upper Lower Upper | Lower Upper
3940.966 3 Bl
3941.388  3941.396 2 16141.06 — 41505.60 3d4sCD)p — 3d4s(’D)4d ‘D° — ‘P 5y =3/, B1
3943.663  3943.665 2 16096.90 — 41446.85 3d4s(*D)dp — 3d4s(CD)dd pe _4p 3, =1, Bl
3946.172  3946.177 5 16141.06 — 41474.87 3d4s(D)dp — 3d4s(CD)4d ‘D — 4P =3/ Bl
3949.990  3949.986 3 15041.92 — 40351.30 3d*(’F)ds — 3d4s(’D)5p F - P° =3/ Bl
3952.269 3952271 5 16210.85 — 41505.60 3d4sCD)p — 3d4s(CD)4d ‘D° — P =3/ Bl
3958.191 3 Bl
3968.193 3 B1
3975.215 3 B1
3978.152  3978.154 5 15672.58 — 40802.76 3d4s(*D)dp — 3d* R 3 =5/ Bl
3987.827  3987.829 5 15756.57 — 40825.78 3d4s(D)4p — 3d* ‘F° — F /=2 Bl
3993.814 2 B!
7 3996.601  3996.598 ‘g 0.00 — 25014.21 3d4s® — 3d4s(D)4p D - D° 32 =31 Bl
4007.049 2 B1
4007.837  4007.842 4 15881.75 — 40825.78 3d4sCD)p — 3d° F - F 7R Bl
4017.761  4017.768 4 15672.58 — 40554.99 3d4s(CD)4p — 3d4s(D)4d ‘F° —F 3y =3/ Bl
7 4020.387  4020.392 Tg 0.00 — 24866.17 3d4s® — 3d4as(D)dp P _p° A Bl
4023.215  4023.220 5 15672.58 — 40521.27 3d4sCD)ap — 3d4s(CD)ad ‘F° — °F 1~ 3/a B1
7 4023.678  4023.677 g 168.34 — 25014.21 3d4s® — 3d4s(’D)dp ‘D - D° 1=/ Bl
4030.622  4030.623 6 16022.73 — 40825.78 3d4s(’DYap — 3d? D° —F 32—/ B1
4031.376  4031.376 5 15756.57 — 40554.99 3d4s(D)dp — 3d4s(PD)4d ‘F° —“F 32 =32 B1
4031.955 3 B1
4032.882  4032.888 1 15881.75 — 40670.87 3d4s(*D)dp — 3d4s(’D)4d F—F =2/ Bl
4034.211  4034.219 5 16021.82 — 40802.76 3d4s(’D)dp — 3d? ‘D° —’F 3y =3/ Bl
4034.363  4034.368 4 16022.73 — 40802.76 3d4sCD)4p — 3d? D° —F =5/ Bl
4036.858  4036.865 5 15756.57 — 40521.27 3d4s(CD)dp — 3d4s(D)4d ‘F° —F 3y =32 B1
4039.157 3 Bl
4043.803  4043.805 5 15881.75 — 40603.95 3d4s(’D)dp — 3d4s(CD)4d ‘F° —°F =/ B1
4046.479  4046.479 5 16096.90 — 40802.76 3d4s(’DYdp — 3d° D —F 3 =3/ BI
7 4047797  4047.795 7g 168.34 — 24866.17 3d4s® — 3d4s(’D)dp D - D° 3 =32 Bl
4049.937  4049.945 5 16141.06 — 40825.78 3d4s(’D)4p — 3d° ‘D° — %F 5=/ Bl
4051.826  4051.829 5 15881.75 — 40554.99 3d4s(’D)4p — 3d4s(’D)4d ‘F° — °F Yy —~3/2 Bl
4052.600 5 Bt
6 4054.544  4054.544 Tg 0.00 — 24656.72 3d4s? — 3d4s('D)4p D - ?p° 32— /2 Bl
4056.593  4056.596 5 16026.62 — 40670.87 3d4s(’DYap — 3d4s(D)4d B F %y — /s B1
4060.103 4 Bi
4061.888 3 Bl
4062.626 3 B1
4067.001  4066.998 5 16022.73 — 40603.95 3d4s(CDYp — 3d4s(CD)ad D —F Y= B1
4067.259  4067.256 3 18855.74 — 43435.40 4s¥4p — 3d4s('D)4d pe . *p =2 Bl
4067.632  4067.641 5 16026.62 — 40603.95 3d4sCD)p — 3d4s(CN)Ad R _ R Yy T/ BI
4074.962 4074963 6 16021.82 — 40554.99 3d4s(D)4p — 3d4s(D)ad ‘D° — °F Yy — 3/ Bl
4075.111  4075.115 2 16022.73 — 40554.99 3d4s(’D)4p — 3d4s(CD)4d D° —F Sy — 2 Bl
4078.564  4078.566 5 16009.77 — 40521.27 3d4s(*D)4p — 3d4s(CD)dd ‘D° —*F =12 Bl
4080.567  4080.572 4 16021.82 — 40521.27 3d4s(CD)4p — 3d4s(CD)4d ‘D° — °F = B1
6 4082.387  4082.390 g 168.34 — 24656.88 3d4s? — 3d4s('D)4p D e Sy = Bl
4085.031 1 Bl
4086.019  4086.031 5 14926.07 — 39392.79 3d*CF)4s — 3d*(‘G)4p ’F - G° S/~ /2 Bl
4086.664  4086.671 5 16141.06 — 40603.95 3d4s(’D)4p — 3d4s(‘D)dd ‘D —‘F Sy = /2 Bl
4087.150  4087.150 6 16210.85 — 40670.87 3d4s(’D)4p — 3d4s(*D)4d ‘D° —*F =2/ Bl
4087.474  4087.473 5 16096.90 — 40554.99 3d4s(D)4p — 3d4s(D)4d D° _°F 32 —3/2 Bl
4093.119  4093.116 5 16096.90 — 40521.27 3d4s(*D)4p — 3d4s(*D)4d D F 3 — 32 Bl
4094.861  4094.866 5 16141.06 — 40554.99 3d4s(CD)p — 3d4s(*D)ad ‘D —*F 32—~ 3/2 B1
4096.843  4096.845 2 18515.69 — 42917.83 3d4sCD)p — 3d° ‘p° — DI 32— 32 Bl
4098.360  4098.363 5 16210.85 — 40603.95 3d4s(’D)4p — 3d4s(D)4d ‘D° — *F =" Bl
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Sc 1 - Continued

Mult. Wavelength (A) Relative Levels (cm™') Configurations Terms J values Ref.
No. | Observed Calculated | intensity Lower Upper Lower Upper Lower Upper | Lower Upper
4100.313  4100.318 5 15041.92 — 39423.39 3d*(*F)4s — 3d*('\G)4p F - 2G° "y — %> Bl
4100.525  4100.530 5 16141.06 — 40521.27 3d4sCD)4p — 3d4s(*D)ad ‘D° — *F /2=, Bl
4102.831 1 Bl
4104.694 1 Bl
4107.375 1 Bl
4107.451 1 Bl
4126.547  4126.551 5 18711.02 — 42937.50 4s*4p — 3d> p° — 2p1 YVa—3/a Bl
4130.045 2 Bl
20 4132984  4132.981 6 15672.58 — 39861.37 3d4s(CD)4p — 3d4s(*D)ad P — 3, =3, | Bl
4136.741 1 Bl
4136.794  4136.770 1 18711.02 — 42877.65 45%4p — 3d4s('D)4d 2pe 2§ V=1 B1
20 4140.272 4140274 6 15756.57 — 39902.75 3d4s(*D)dp — 3d4s(‘D)dd ‘F° — 4G S/2—7"72 | Bl
4146.272  4146.277 1 15041.92 — 39153.14 3d*(F)ds — 3d*('G)p F %> | Bl
20 4147.378  4147.382 5 15756.57 — 39861.37 3d4sCD)dp — 3d4s(D)4d P~ =32 Bl
4151.355  4151.350 1 18855.74 — 42937.50 4s%p — 34> pe _ P =3 | Bl
20 4152.341  4152.336 6 15881.75 — 39957.79 3d4s(*D)4p — 3d4s(’D)ad 4G =% Bl
4154.736 4154743 5 18855.74 — 42917.83 4s4p — 3d° p° DI 3~/ Bl
4155.738 1 B1
4156.970  4156.969 3 15672.58 — 39721.79 3d4sCD)ap — 3d4sCCD)ad ' — "D =2/ Bl
4158.359  4158.362 4 16022.73 — 40063.88 3d4s(CD)4p — 3d4s(*D)4d D 2P 5/~ 3/ Bl
4161.695 4161.693 5 18855.74 — 42877.65 4s%4p — 3d4s(‘DYad pe 7§ =12 | Bl
20 4161.847  4161.851 5 15881.75 — 39902.75 3d4s(D)4p — 3d4s(D)4d ‘B — G ="/ Bl
20 4165.187  4165.187 6 16026.62 — 40028.38 3d4s(’D)dp — 3d4s(D)ad F— G %, — "/, | Bl
4170.112  4170.114 3 16096.90 — 40070.30 3d4s(CD)4p — 3d4s(*D)dd D - 3y~ Bl
4171.534  4171.538 5 15756.57 — 39721.79 3d4s(CD)4p — 3d4s(D)4d P — D S/p—3/> | Bl
20 4177.466  4177.473 5 16026.62 — 39957.79 3d4s(*D)4p — 3d4s(*D)4d F° — G % — /2 Bl
4177.557 ~ 4171.576 2 21085.85 — 45016.43 3d4s('D)4p — 3d(*D)4p’CP) e —F ="/ B1
4178.919  4178.931 3 16141.06 — 40063.88 3d4s(D)ap — 3d4s(’D)4d ‘D° — 2P /2—3%, | Bl
4179.723  4179.732 1 15881.75 — 39799.99 3d4s(D)ap — 3d4s(*D)4d ‘F° — ‘D "y —"> | Bt
4184.729 2 B1
4186.421  4186.421 5 16022.73 — 39902.75 3d4s(D)4p — 3d4s(’D)4d P° -G %2— 7/, | Bl
4186.986 4186.986 1 21032.75 — 44909.55 3d4s('D)4p — 3d(CD)4p*(P) 4R %,—%/2 | Bl
4187.605  4187.605 5 15881.75 — 39755.02 3d4s(D)4p — 3d4s(’D)ad ‘F° — D =22 Bl
4190.638  4190.644 4 21085.85 — 44941.81 3d4s('D)4p — 3d(*D)4p*CP) F° —F "y~ | Bl
4193.528  4193.528 5 16021.82 — 39861.37 3d4s(CD)4p — 3d4s(*D)4d ‘D — =/ B1
4193.683  4193.688 1 16022.73 — 39861.37 3d4sCD)4p — 3d4s(’D)dd P° — -3/ | Bl
4195.100 2 B1
4195.730 2 Bl
4196.451 1 B1
4199.470  4199.472 4 21032.75 — 44838.56 3d4s('D)4p — 3d(*D)p*CP) e 3y — 32 Bl
4204.518  4204.514 5 16022.73 — 39799.99 3d4s(CD)4p — 3d4s(*D)4d D° — ‘D 5=/ Bl
4205.197  4205.202 5 16026.62 — 39799.99 3d4s(D)dp — 3d4s(D)4d ‘F° —“D ° ="/ | Bl
4206.781  4206.777 3 16096.90 — 39861.37 3d4sCD)Mp — 3d4s(’D)4d P — 3 =32 B1
4209.879  4209.883 4 16210.85 — 39957.79 3d4s(’D)4p — 3d4s(’D)ad ‘D° — ‘G =% B1
4210.922 1 Bl
4212.318  4212.320 5 16021.82 — 39755.02 3d4s(CD)ap — 3d4s(*D)ad ‘D° — ‘D 3y =3/ B1
4212.481  4212.482 5 16022.73 — 39755.02 3d4sCD)dp — 3d4s(D)4d D° — D 31—/ Bl
4216.083  4216.083 5 16009.77 — 39721.79 3d4s(’D)4p — 3d4s(*D)ad ‘D° — D Y, -3, | Bl
4218225 4218.226 5 16021.82 — 39721.79 3d4s(*D)4p — 3d4s(D)4d ‘D~ D %, -3, { Bl
4218.396  4218.388 3 16022.73 — 39721.79 3d4s(CD)ap — 3d4as(’D)ad D° —“D /2 — 3/ Bi1
4219.703  4219.704 5 16009.77 — 39701.44 3d4s(*D)4p — 3d4s(D)4d ‘D° — ‘D YVa— 1/ B1
4221.383 1 B1
4221.463 1 B1
4221.848  4221.852 5 16021.82 — 39701.44 3d4s(D)4p — 3d4s(CD)4d ‘D° — ‘D =11 B1
4224.203 1 ‘Bl
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Mult. Wavelength (A) Relative Levels (cm™") Configurations Terms J values Ref.
No. | Observed Calculated | intensity Lower Upper Lower Upper Lower Upper | Lower Upper

4224.847 2 B1
4224.902 1 B1
4225.540 4225544 5 16141.06 — 39799.99 3d4s(D)dp — 3d4s(’D)ad ‘D° — D =2 B1
4225.692  4225.688 5 16096.90 — 39755.02 3d4s(CD)4p — 3d4sCD)4d D — D 3y =32 B1
4227.459 2 B1
4231.636  4231.632 5 16096.90 — 39721.79 3d4s(D)4p — 3d4s(D)4d D° - D 3y =32 B1
4231915 4231.924 S 20236.86 — 43860.12 3d%('G)as — 3d('G)dp )G - F° %~/ B1
4232.422 4232426 1 20239.66 — 43860.12 3d*('\G)as — 3d*('G)dp G - F° ="/ B1
4233.591  4233.591 5 16141.06 — 39755.02 3d4s(CD)4p — 3d4s(D)4d ‘D° — ‘D 32— 3/2 Bl
4235.280  4235.280 4 16096.90 — 39701.44 3d4s(D)4p — 3d4s(D)4d D° — D 3y =1 B1
4237.799  4237.808 5 20239.66 — 43830.12 3d2(G)4s — 3d%('G)ap G e . . B1
4238.053  4238.045 6 16210.85 — 39799.99 3d4s(D)ap — 3d4s(°D)dd ‘D° — ‘D ="/ B1
4239.552  4239.557 5 16141.06 — 39721.79 3d4sCD)ap — 3d4sCD)4d ‘D° —“D =32 B1
4246.139  4246.140 4 16210.85 ~ 39755.02 3d4sCD)4p — 3d4s(D)4d ‘D° — D Ty — /s Bl
4252.690  4252.699 1 20681.43  44189.29 34(CP)s - 3dWP)4p p - 2pe Yy — 3/, B1
4257.287 2 . B1
4259.648  4259.663 4 20719.86 — 44189.29 3d*(P)ds — 3d*CP)p p . 2pe 3y~ 3, B1
1260.304 2 B1
4261.312 4261.311 5 17255.07 — 40715.42 3d*(*P)4s — 3d4s(D)5p P —p° =3/ B1
4267914  4267.921 2 20681.43 — 44105.45 3d*(P)4s — 3d*(P)dp p —?p° Yy =1/, B1
4268.901  4268.909 2 17226.04 — 40644.64 3d*(*P)4s — 3d4s(’D)5p ‘P p° Yy =3/ B1
4270.404 2 Bl
4270.774  4270.780 4 17307.08 — 40715.42 3d°(CP)ds — 3d4s(D)5p P —p° 5y —3/s B1
4274.210 {4274.207 2 17255.07 — 40644.64 3d*(*P)4s — 3d4s(’D)5p ‘P — 4p° 32 —3/2 B1
4274.209 18571.41 — 41960.97 3d4s(*D)dp — 3d*(’F)5s ‘P —F 32~ 3/2 B1

4274922 4274934 1 20719.86 — 44105.45 3d*(*P)ds — 3d*(P)dp p _%pe o= B1
4282.037 4 B1
4283.235  4283.246 3 17255.07 — 40595.28 3d*(*P)4s — 3d4s(’D)5p PP o= B1
4283.549  4283.553 5 17012.76 — 40351.30 3d%('D)4s — 3d4s(’D)5p D - p° 3y~ 3/, B1
4283.724  4283.733 2 17307.08 — 40644.64 3d*(*P)4s — 3d4s(’D)Sp P — p° 5y =3/, B1
4284.274  4284.280 1 17012.76 — 40347.34 34*('D)4s — 3d4s(’D)Sp D - p° /2 — 3/ B1
4285.824  4285.826 1 17025.14 — 40351.30 3d*('D)4s — 3d4s(CD)5p D —p° =3/ B1
4286.554  4286.554 5 17025.14 — 40347.34 3d*('D)4s — 3d4s(D)Sp D - p° 32— 3/ B1
4308.641  4308.652 3 15756.57 — 38959.16 3d4s(’D)dp — 3d4s(D)dd ‘F° - F 3~/ B1
4309.300  4309.305 2 15672.58 — 38871.65 3d4s(CD)dp — 3d4s(CD)ad ‘P —F 1= %/ Bl
4309.473  4309.482 2 17012.76 — 40210.88 3d¥('D)ds — 3d4s(’D)5p D - ‘D° 5y — /2 Bl
4322.372 4 Bl
4329.247  4329.236 1 17255.07 — 40347.34 3d°CPyds — 3d4sCD)sp P~ D" =12 Bl
4329.405  4329.394 1 17012.76 — 40104.19 3d*('D)4s — 3d4sCD)5p G I /-3, | Bl
4331.729  4331.716 4 17025.14 — 40104.19 3d*('D)ds — 3d4s(’D)5p P e Se—=3/, | Bl
4338.269  4338.263 3 17307.08 — 40351.30 3d°(P)4s — 3d4s(’D)5p ‘P — D /21— /2 Bl
4340.624 1 B1
4348.520 {4348.512 4 18515.69 — 41505.60 3d4s(CD)4p — 3d4s(°D)4d e —p 3y —=3/2 B1
4348.514 15881.75 — 38871.65 3d4s(*D)4ap — 3d4s(D)4d ‘F° —F 1 —3/3 B1

4352.127  4352.128 3 18504.06 — 41474.87 3d4s(CD)4p — 3d4s(’D)4d pe—p Yy =22 B1
4354.338  4354.332 1 18515.69 — 41474.87 3d4s(*D)dp — 3d4s(’D)4d ipe —p 3y — 3, Bl
4356.854 1 B1
4357.456  4357.443 3 18504.06 — 41446.85 3d4s(D)4p — 3d4s(’D)4d pe — P Yy~ B1
4358.649  4358.651 5 16022.73 — 38959.16 3d4s(CD)4p — 3d45(3D)4d D° —F 5y~ /s B1
4359.079  4359.077 5 18571.41 — 41505.60 3d4s(CD)p — 3d4s('D)dd po — 4P 5/~ 3/ B1
4359.649  4359.653 3 18515.69 — 41446.85 3d4s(D)ap — 3d4s(’D)dd P — P =12 B1
4364.922  4364.926 4 18571.41 — 41474.87 3d4s(’D)4p — 3d4s(’D)dd pe _4p 32— 32 B1
4375.167 4375.171 4 16021.82 — 38871.65 3d4s(PD)4p — 3d4s(D)4d ‘D° —F 31— 3/ B1
4375.314  4375.307 3 17255.07 — 40104.19 3d*(P)4s — 3d4s(D)5p P 3y — /2 Bl
4376.289  4376.287 2 17307.08 — 40151.08 3d*(*P)ds — 3d4s(D)5p ‘P — F° S/r—/2 Bl
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4381.243  4381.255 3 16141.06 — 38959.16 3d4s(CD)4p — 3d4s(D)dd ‘D° — F S/»—"/, | Bl
4389.590  4389.594 5 16096.90 — 38871.65 3d4s(*D)4p — 3d4s(CD)4d P° —F 32—3%, | Bl
4391.704  4391.696 2 18711.02 — 41474.87 4s’4p — 3d4s(D)ad 2pe P Y2~ | Bl
4394700  4394.696 1 16210.85 — 38959.16 3d4s(’D)dp — 3d4s(CD)4d ‘D° — F /2~"/, | Bl
4395935  4395.925 2 20236.86 — 42978.81 3d*('G)ds — 3d4s('D)5p G - %, ="/, | Bl
4398.119  4398.122 3 16141.06 — 38871.65 3d4s(CD)4p — 3d4s(D)4d ‘D° — F /2 —°/2 | Bl
4400.397 4400.378 6 24656.72 — 47375.66 3d4s('D)dp — p° D Y2—3> | Bl
4400.409 24656.88 — 47375.66 3d4s('D)dp — p° D 2—3/, | Bl

4404.426 3 B1
4413.797 4413.799 2 18855.74 — 41505.60 4s%4p — 3d4s(’D)4d p° — ‘P =2/ Bl
4418.490  4418.496 1 21032.75 — 43658.53 3d4s('D)4p — 4s%4d P 2D 5, —3%, | Bl
4425275 4425277 2 18855.74 — 41446.85 4524p — 3d4s(CD)4d 2p° - 4p 3y =1/ B1
4428.891  4428.890 4 21085.85 — 43658.53 3d4s('D)dp — 4s%4d P D 7. =32 | Bl
4430.520 4430.514 4 21032.75 — 43597.16 3d4s(‘D)p — 4s%4d F—D %, —3%, | Bl
4496.213 3 B1
4511372 4511.380 4 14926.07 — 37086.02 3d*CF)ds — 3d*('D)dp P pe 5y —3, | Bl
4515.829  4515.841 4 20681.43 — 42819.49 3d*CP)s — 3d4s('D)5p p . 2pe Yy—1 | Bl
4520.846  4520.857 3 14926.07 — 37039.57 3d*(F)ds — 3d*('D)4p F - D° 32—°/» | Bl
4521.916  1521.922 3 15672.58 — 37780.87 3d4s(*DYp — 3d4s(ID)5s P — D 32— 3 B1
4523.815 {4523.815 3 15756.57 — 37855.61 3d4s(’D)4p — 3d4s('D)5s ‘F° D 5,—3/, | Bl
4523.827 20681.43 — 42780.41 3d*(P)4s — 3d4s('D)5p p _2pe Yy—%, | Bl

4531.691  4531.708 3 20719.86 — 42780.41 3d*(P)4s — 3d4s('D)5p p _2p° 3, —3, | Bl
4532392  4532.398 3 11557.69 — 33614.88 3d*CF)4s — 3d*CF)4p ‘F - D° 32— B1
4534.222 4534.211 4 24866.17 — 46914.54 3d4s(CD)dp — p° - D 3 =3 Bl
4542.551  4542.562 5 14926.07 — 36933.91 3d*(F)as — 3d*('D)dp F _p° /=%, | Bl
4542.985 4 B1
4549.276  4549.286 4 25014.21 — 46989.52 3d4s(’D)4p — D° - D /2 —=3/2 | Bl
4552.665 2 B1
4557.221  4557.225 5 21032.75 — 42969.78 3d4s('D)4p — 3d4s('D)4d P G =72 | Bl
4557.798  4557.827 2 14926.07 — 36860.20 3d*(’F)4s — 3d*(P)dp F - D" %/, %, | Bl
4562.708 3 Bl
4568.285  4568.283 4 21085.85 — 42969.78 3d4s('D)4p — 3d4as(‘D)ad PG 72—/ | Bl
4571.682  4571.698 4 14926.07 — 36793.65 3d*(’F)4s — 3d*(°P)dp ’F —‘D° /=3, | Bl
4573.982  4573.983 5 21085.85 — 42942.51 3d4s('D)4p — 3d4s('D)dd PG 7, —=%2 | Bl
4578.780  4578.774 2 16021.82 — 37855.61 3d4s(’D)4p — 3d4s('D)5s ‘D — D 2—3/, | Bl
4578964  4578.964 5 16022.73 — 37855.61 3d4s(D)4p — 3d4s('D)5s P 2P 3y =32 B1
4582.029  4582.029 4 15041.92 — 36860.20 3d*(F)as — 3d*(‘P)p ’F —‘D° 2~ | Bl
4585.017  4585.019 4 14926.07 — 36730.12 3d*(F)4s — 3d*('D)4p ’F — 2p° 5/y="/, | Bl
4587.769 4587 761 1 75584 .64 — 47375.66 3114;(3]3)4;'_. L TL 3y — 32 Rl
4590.476  4590.482 4 18504.06 — 40282.16 3d4s(CD)4p — 3d4sCD)Ad P — %S Y-, | Bl
4592.927  4592.935 5 18515.69 — 40282.16 3d4s(D)dp — 3d4s(D)dd P° — %8 2~3 | Bl
4594.514  4594.501 4 16021.82 — 37780.87 3d4sCD)ap — 3d4s(‘D)5s ‘D — 2D 3, =3/ B1
4594.694  4594.694 4 16022.73 — 37780.87 3d4s(*D)dp — 3d4s('D)5s PD° — D %/, =%, | Bl
4595.678  4595.682 4 18504.06 — 40257.52 3d4s(*D)ap — 3d4s(°D)4d ‘P - D '/2—3, | Bl
4598.145  4598.140 5 18515.69 — 40257.52 3d4s(CD)4p — 3d4s(’D)4d ‘P° — D 5%,-3, | Bl
4598.456  4598.454 5 14926.07 — 36666.42 3d*CF)4s — 3d}('D)4p F - %F° 5/ — /2 B1
4603.909  4603.917 4 16141.06 — 37855.61 3d4s(*D)4p — 3d4s('D)5s ‘D° — D /=%, | Bl
4604.723  4604.723 5 18571.41 — 40282.16 3d4s(CD)4p — 3d4s(*D)4d P — 48 /2~3, | Bl
4606.858  4606.839 2 25724.68 — 47425.46 3d4s(’D)dp — P D '/, —%/» | Bl
4609.528  4609.511 5 15041.92 — 36730.12 3d*(’F)4s — 3d*('D)4p F - Y2 ="/ B1
4609.949  4609.955 5 18571.41 — 40257.52 3d4s(CD)4p — 3d4s(’D)dd ‘P° — D Sy =3, | Bl
4610408  4610.410 5 16096.90 — 37780.87 3d4s(*D)dp — 3d4s('D)5s p° - D 32— B1
4613.785  4613.783 3 11610.28 — 33278.40 3d*(*Fy4s — 3d*CF)4p ‘F — F° 2—"/, | Bl
4619.818  4619.819 2 16141.06 — 37780.87 3d4s(CD)dp — 3d4s('D)5s ‘D° — D 52—/ Bl
4628.119  4628.115 4 11677.38 — 33278.40 3d*(’F)4s — 3d*(F)dp ‘F —F° %,—"/, | Bl
4629.186  4629.169 2 11557.69 — 33153.79 3d*(F)ds — 3d*CF)dp ‘F - F° /=%, | Bl

J. Phys. Chem. Ref. Data, Vol. 17, No. 4, 1988



WAVELENGTHS AND ENERGY LEVEL CLASSIFICATION OF SCANDIUM 1709

Sc | - Continued

Mult. Wavelength (A) Relative Levels (cm™Y) Configurations Terms J values Ref.
No. | Observed Calculated | intensity Lower Upper Lower Upper Lower Upper | Lower Upper

4634.547  4634.526 1 18711.02 — 40282.16 45%4p — 3d4s(’D)dd pe 48 Vo =3/ B1
4636.983  4636.959 4 18504.06 — 40063.88 3d4s(*D)4p — 3d4s(’D)dd ‘P — 7P Yy =3/ B1
4639.427  4639.462 3 18515.69 — 40063.88 3d4s(CD)4p — 3d4s(’D)4d ipe P 3y =3/ Bi
4639.836  4639.826 3 18711.02 — 40257.52 45¥p — 3d4s(CD)4d P — D V=3 B1
4640.480 4640.470 3 11610.28 — 33153.79 3d*(F)ds — 3d*CF)4p I o 2 =3/, B1
4647.131  4647.118 2 24866.17 — 46378.86 3d4s(D)dp — D° —%F 3y~ Bl
4651.485 4651.490 3 18571.41 — 40063.88 3d4s(D)4p — 3d4s(CD)4d pe _2p /2 — 3/ B1
4652.423  4652.406 1 24866.17 — 46354.41 3d4s(*D)dp — 3d4s(’D)5d D° —F 32—/, B1
4654.504  4654.500 3 18855.74 — 40334.31 4s’4p — 3d4s(’D)4d P — D 3y —3/2 B1
4655.166  4655.135 1 15672.58 — 37148.22 3d4s(’D)4p — 3d° ‘F° — P =3 B1
4655536 4655 530 3 11677 38 — 33151.20 3IA2CF)s — 3d2CF)ap F -2 %/ — % R1
4661.673  4661.689 3 25014.21 — 46459.66 3d4s(*D)dp — PD° —F 52—/ B1
4664.249  4664.257 3 21032.75 — 42466.39 3d4s('D)dp — 3d4s('D)dd - D Sy =3/, Bl
4665.810  4665.829 4 18855.74 — 40282.16 454p — 3d4s(*D)4d P 48 3%y | Bl
4668.600 4668 697 3 15672.58 — 3708584 d4sCD)ap — 33 R 2p 3o — /s Bl
4673.396  4673.413 4 15756.57 — 37148.22 3d4s(D)dp — 3d°? B S 5/ =3/ Bl
4680.428  4680.404 4 21085.85 — 42445.55 3d4s('D)ap — 3d4s('D)4d P D =3/ B1
4686938  4686.943 1 25584 64 - 46914 54 3d4s(CD)p — R D 5/2 w3/ B1
4701.283  4701.283 3 25724.68 — 46989.52 3d4s(D)p — ’F° — D =3/ B1

22 4706.938  4706.929 5 18515.69 — 39755.02 3d4s(CD)4p — 3d4s(’D)4d P — D 3y =3/ Bl
22 4709.313  4709.313 5 18571.41 — 39799.99 3d4s(CD)4p — 3d4s(*D)dd ‘P° —“D 32—/ B1
22 4711721  4711.721 4 18504.06 — 39721.79 3d4s(CD)4p — 3d4s(’D)4d ‘P — ‘D Yy =3/ Bl1.
4713.845 4713.852 5 18855.74 — 40063.88 4s24p — 3d4s(’D)4d pe 7P 32 —=3/y Bl

22 4714.303  4714.305 4 18515.69 — 39721.79 3d4s(CD)4p — 3d4s(D)4d ‘P — ‘D 3y =3/ B1
22 4716.245  4716.245 4 18504.06 — 39701.44 3d4s(’D)ap — 3d4s(CD)4d ‘P° — ‘D YVa—=s B1
14 4717.023  4717.039 4 11557.69 — 32751.50 3d*CF)4s — 3d*CF)4p ‘F - D° 3y ="/ B1
22 4718.829 4718.834 3 18515.69 — 39701.44 3d4sCD)4p — 3d4s(CD)4d P — D 3, ~1, | Bl
22 4719.308 4719.310 4 18571.41 — 39755.02 3d4s(’D)4p — 3d4s(’D)4d ‘P° — D 3y — /s B1
14 4720.810  4720.817 4 11519.99 — 32696.84 3d*(F)ds — 3d*CF)dp ‘F — ‘D° 3y =3/, B1
14 4728.766  4728.773 6 11610.28 — 32751.50 3d*CF)ds — 3d*CF)4p ‘F — ‘D° =/ Bl
14 4729.209 {4729.200 6 11519.99 — 32659.30 3d*CF)4s — 3d*CF)dp ‘F — ‘D° 3y =3/, Bl
4729.236 11557.69 — 32696.84 3d*(°F)ds — 3d*(F)dp ‘F — ‘D° /2 — 3/ B1

4732.083  4732.090 3 16021.82 — 37148.22 3d4s(*D)4p — 3d> ‘D — P 32—/ Bl
4732.294  4732.294 5 16022.73 — 37148.22 3d4s(CD)4p — 3d° D — %P 3= B1

14 4734.109  4734.105 6 11519.99 — 32637.40 3dCF)4s — 3d(CF)4p T — ‘D° 3 — B1
4735.076  4735.096 5 21085.85 — 42198.84 3d4s('D)dp — 3d4s('D)4d F =1 B1

14 4737.647  4737.650 5 11557.69 — 32659.30 3d*CF)4s — 3d*(*Fdp ‘F —D° S/ — 1, B1
14 4741.024  4741.031 6 11610.28 — 32696.84 3d:CT s — 3d2CT)4p ‘T — ‘D e — 5 B1
14 4743.821  4743.830 6 11677.38 — 32751.50 3d*(*F)4s — 3d*CF)dp ‘F — ‘D° %y ="/ B1
4746.100 4746.104 4 16021.82 — 37085.84 3d4s(CD)p — 3d° ‘D - %P Yy = Bl
4748.961  4748.968 4 16096.90 — 37148.22 3d4s(’D)y4p — 3d*} D — P V= B1

5 4753.165  4753.161 6g 0.00 — 21032.75 3d4s? — 3d4s('D)dp D — F° Yy =3/ B1
: 4758.926 4758.951 4 16141.06 — 37148.22 3d4s(*D)p — 34} ‘D° - 2p 32— Bl
4763.073  4763.082 4 16096.90 — 37085.84 3d4s(*D)4p — 3d°? D - 2P Y= B1
4771453 4771450 4 17012.76 — 37964.89 3dX('D)4s — 3d*(°P)dp D - P 3y =3/ B1

5 4779.354 - 4779.347 6g 168.34 — 21085.85 3d4s? — 3d4s('D)4p ‘D -F° =1 B1
4784.322  4784.327 3 17012.76 — 37908.50 3d°('D)ds — 3d*(°P)dp D - =3 B1

5 4791.520 4791.511 S5g 168.34 — 21032.75 3d4s? — 3d4s(‘D)4p ‘D — *F° 32—/, B1
4792.924  4792.924 1 24656.72 — 45514.98 3d4s('D)p — 3d4s('D)4d P28 V=1 B1
4827.283  4827.278 5 17255.07 — 37964.89 3d*(P)as — 3d*(‘P)p P — ipe 3y — 3/, B1
4833.664  4833.664 5 17226.04 — 37908.50 3d*(CP)as — 3d*(‘P)p ‘P — P° Y2 =3/ Bl
4839.434  4839.432 5 17307.08 — 37964.89 3d*(*P)ds — 3d*('P)dp P — p° 3y =/ B1
4840.456  4840.458 4 17255.07 — 37908.50 34%(*P)ds — 3d*(*P)p ‘P — 4p° 32—/ Bl
4840.864  4840.854 4 17226.04 — 37877.78 34°(CP)ds — 3d*(°P)dp P — P V=2 Bl
4847.673  4847.669 5 17255.07 — 37877.78 3d*(P)as — 3d*(CP)4p P — P 3y =12 Bl
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Mult. Wavelength (;\) Relative Levels (cm™") Configurations Terms J values Ref.
No. | Observed Calculated | intensity Lower Upper Lower Upper Lower Upper | Lower Upper

4852.071  4852.059 3 15672.58 — 36276.63 3d4s(*D)dp — 3d° P — D2 =3, | Bl
4852.679  1852.679 5 17307.08 — 37908.50 3d2CP)4s — 3d2(3P)4p p — 4p° 5/, — 3, Bl
4859.146  4859.141 3 15756.57 — 36330.59 3d4s(*Dydp — 3d° P - D2 S/2—3/» | Bl
4864.599  4864.596 1 16021.82 — 36572.77 3d4s(*D)dp — 3d° ‘D — P 3 — 3/ Bl
4864.814  4864.812 3 16022.73 — 36572.77 3d4sCD)4p — 3d° D — 4P S/, —5/, | Bl
4875.267 4875.262 3 16009.77 — 36515.76 3d4s(D)4p — 34d* ‘D — ‘P Yy =3/ B1
4878.129  4878.129 4 16021.82 — 36515.76 3d4s(D)dp — 3d° ‘D° — 4P ;=32 | Bl
4878.343  4878.345 4 16022.73 — 36515.76 3d4s(*D)dp — 3d° D° P S/,—3%2 | Bl
4880.758  4880.765 4 16009.77 — 36492.64 3d4s(*D)dp — 3d° ‘D — P Yy~ | Bl
4883.374  4883.359 3 20681.43 — 41153.42 3d*CP)as — 3d*CP)ap P2 YVi—=3/, | Bl
4883.631  4883.638 4 16021.82 — 36492.64 3d4s(D)4p — 3d* ‘D — 4P 3y—"'/2 | Bl
4890.373  4890.366 4 20719.86 — 41162.52 3P — 3d’(CP)dp P - "D° Y — 2 B1
4892.546  4892.543 1 20719.86 — 41153.42 3d%(*P)as — 3d*(P)p P p° S, ~3, | Bl
4892.984  4892.986 4 16141.06 — 36572.77 3d4sCD)p — 3d° ‘D° - ‘P S/y~3/, | Bl
4896.068  4896.066 3 16096.90 — 36515.76 3d4s(’D)4p — 3d*® D° P 3y = 3/a Bl
4901.633  4901.616 3 16096.90 — 36492.64 3d4s(D)4p — 3d° D - P y—1; | Bl
4906.661  4906.678 4 16141.06 — 36515.76 3d4s(’D)4p — 3d® D° - P fa=~32 | Bl
4909.748  4909.757 5 16210.85 — 36572.77 3d4s(D)4p — 3d° ‘D° — P 7y~ | Bl
4922.633  4922.607 1 16021.82 — 36330.59 3d4sCD)dp — 3d° ‘D° — D2 =31 | Bl
4922.837  4922.827 5 16022.73 — 36330.59 3d4s(’D)dp — 3d° D — P2 /=31 | Bl
4934.257  4934.257 4 17226.04 — 37486.86 3d°CP)4s — 3d*CP)4p P 48° Y, —3/2 | Bl
4935.719  4935.721 4 16021.82 — 36276.63 3das(’Dydp — 3d*® ‘DT - D2 Yo =3 Bl
4935.940  4935.943 3 16022.73 — 36276.63 3d4s(D)ydp — 3d° D — P2 S/—~3%, | Bl
4940.885  4940.873 2 16096.90 — 36330.59 3d4s(CD)ap — 3d° D P2 /=32 | Bl
4941.310  4941.337 4 17255.07 — 37486.86 3d*CP)as — 3d°(P)p P — 48° 3y~3» | Bl
4951.673  4951.680 4 16141.06 — 36330.59 3d4s(*D)ap — 3d° ‘D° — D2 ,—° | Bl
4954.058 {4954.073 5 17307.08 — 37486.86 3d*(P)ds — 3d*CP)4p P —48° ,~3, | Bl
4954.085 16096.90 — 36276.63 3d4sCD)4p — 3d° D D2 32—3: | Bl

4973.665 4973.672 5 17025.14 — 37125.40 3d*('D)ds — 3d¥('D)dp D - p° 3y~ | Bl
4980.360  4980.362 5 17012.76 — 37086.02 3d*('D)4s — 3d*('D)dp D - p° S/~ | Bl
4983.426  4983.436 5 17025.14 — 37086.02 3d*('D)4s — 3d*('D)dp D 2p° 3,~3 | Bl
4990.149  4990.140 1 24656.72 — 44690.65 3d4s(‘D)4p — 3d(*D)4p*(°’P) p° . 2p Yy~ | Bl
4994.997  4995.002 4 17025.14 — 37039.57 3d*('D)4s — 3d¥('D)dp D ~D° %y~ | Bl
5005.102  5005.107 1 20236.86 — 40210.88 3d*('G)ds — 3d4s(’D)5p G~ D° %~7/1 | Bl
5016.784  5016.766 2 25014.21 — 44941.81 3d4s(CD)4p — 3d(*D)4p*(’P) D° —F /,—"2 | Bl
5017.486  5017.476 2 20719.86 — 40644.64 3d*(P)4s — 3d4s(’D)5p p — p° 3y —3, | Bl
5018.408  5018.391 5 17012.76 — 36933.91 3d*('D)4s — 3d*('D)dp D - S/ =3, | Bl
5020.132  5020.137 5 20236.86 — 40151.08 3d*('G)as — 3d4s(*D)5p G - F° °2—"> | Bl
5020.548  5020.535 3 20681.43 — 40594.07 3d?(*P)ds — 3d4s(’D)3p p - 2p° /=7 | Bl
5020.848  5020.843 2 20239.66 — 40151.08 3d*('G)4s — 3d4s(’D)5p G - *F° /=7 | Bl
5021.521  5021.511 5 17025.14 — 36933.91 3d%('D)4s — 3d*('D)dp p - D° 3y—3 | Bl
5026.609  5026.637 3 20239.66 — 40128.13 3d*('G)ds — 3d4s(D)sp G — ‘D Yy — /s Bl
5030.251  5030.244 4 20719.86 — 40594.07 3d*(’P)ds — 3d4as(*D)sp p_2p° r—3 | Bl
5032.708  5032.695 5 20239.66 — 40104.19 3d*('G)4s — 3d4s(’D)5p G - F° /=3 | Bl
5037.034  5037.028 4 17012.76 — 36860.20 3d%('D)4s — 3d*CP)p D - D° =%/ | Bl
5040.157  5040.172 2 17025.14 — 36860.20 3d%('D)4s — 3d°CPMp D —D° 3=/ Bl
5044.453  5044.440 3 20681.43 — 40499.71 3d*(’P)4s — 3d4s(*D)5p p . 2p° Y/o—1' | Bl
5046.084  5046.075 2 20236.86 — 40048.72 3d*('G)4s — 3d4s(*D)5p G - F° %2 =/ B1
5053.076  5053.053 3 17255.07 — 37039.57 3d*(*P)4s — 3d*('D)dp P —D° r =/ B1
5053.983  5053.975 3 17012.76 — 36793.65 3d*('D)4s — 3d*(°P)ap D —D° Sh—3/2 | Bl
5054.251  5054.241 2 20719.86 — 40499.71 3d*(P)4s — 3d4s(D)5p p . 2pe r—12 | Bl
5054.489  5054.473 2 17307.08 — 37086.02 3d*(P)4s — 3d*('D)dp p . 2p° /=32 | Bl
5056.779  5056.756 2 21032.75 — 40802.76 3d4s('D)p — 3d° e R S/r—3/» | Bl
5057.143  5057.140 3 17025.14 — 36793.65 3d*("D)4s — 3d*(CP)p p - p° y~3 | Bl
5061.916  5061.900 1 20239.66 — 39989.58 3d*('G)s — 3d4s(°D)5p G - F° /3> | Bl
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Mult. Wavelength (A) Relative Levels (cm™1) Configurations Terms J values Ref.

No. | Observed Calculated | intensity Lower Upper Lower Upper Lower Upper | Lower Upper
13 5064.306  5064.300 5 11610.28 — 31350.84 3d*(CF)ds — 3d*CF)4p ‘F— YF° Yy — %, BI
5066.384  5066.372 4 17307.08 — 37039.57 3d*(P)as — 3d*('D)4p ‘P — D° 3y =3/ Bl
5068.635  5068.604 1 16021.82 — 35745.62 3d4s(D)4p — 3d4s(’D)5s ‘D° — D 32— 3/ Bl
5068.845  5068.838 5 16022.73 — 35745.62 3d4s(D)4p — 3d4s(’D)5s P — D 52— /s B1
13 5070.167  5070.172 5 11557.69 — 31275.39 3d*(CF)4s — 3d*(F)4p ‘F — “F° 52— /> Bl
5070.257  5070.259 L s 17012.76 — 36730.12 3d*('D)4s — 3d*('D)dp D — F° ="/ Bl
5072.714  5072.701 3 17226.04 — 36933.91 3d*CP)4s — 3d*('D)4p ‘P — D° Yy =3/ Bl
13 5075.820  5075.804 3 11519.99 — 31215.81 3d*CF)4s — 3d*(CF)4p F — ‘F° 3y =3/ Bl
5080.215  5080.184 4 17255.07 — 36933.91 3d%(P)4s — 3dX('D)dp P — D° 32— 3/ B1
5081.080 4 Bl
13 5081.561 5081.573 7 1167738 — 31350.84 3d%(CF)ds — 34%CFyap ht SIS S %y — %/a B1
13 5083.721  5083.731 7 11610.28 — 31275.39 3d*CF)4s — 3d*CF)4p iF — ‘F° =1 Bl
13 5085.549  5085.539 7 11557.69 — 31215.81 3d*CF)4s — 3d*(CF)dp F — F° Sy — 5/, Bl
5086.688  5086.693 4 17012.76 — 36666.42 3d}('D)4s — 3d*('D)4p D - F° 3y~ 3/ Bl
S0R7 123 SNR7 135 5 17307 08 — 36959.03 3d2(Pyae — 3X(PP)Ap P D S =2 B1
5087.834  5087.842 4 16021.82 — 35671.04 3d4s(CD)p — 3d4s(’D)5s ‘D° — D 3y =3y Bl
5089.930  5089.899 6 17025.14 — 36666.42 3d¥('D)ds — 3d}('D)4p D - F° 2—3/2 | Bl
5092 458 5092 450 5 20719 R6 — 40351 30 IdPYs — 3d4s(PD)5p 2p __pye 3y — 5/, B1
5093.501  5093.478 2 20719.86 — 40347.34 3d*CP)4s — 3d4s(’D)Sp p —p° 3y — 3/, Bl
5093.654  5093.646 3 17307.08 — 36933.91 3d*CP)as — 3d¥('D)4p P D° 3y — 3 Bl
5096.225 2 B!
13 5096.721  5096.716 6 11557.69 — 31172.70 3d*CF)ds — 3d*CF)dp ‘F — ‘F° 5/, =3/ Bl
5097.410 1 B1
13 5099.186  5099.180 5 11610.28 — 31215.81 3d*(CF)4s — 3d*CF)4p ‘F — “F° =3/ BI
5099.274  5099.284 5 17255.07 — 36860.20 3d*(P)4s — 3d*(P)dp ‘P — ‘D° =5/ B1
13 5101.119  5101.137 6 11677.38 — 31275.39 3d*CF)4s — 3d*CF)4p ‘F — *F° %, -7/, | Bl
5105.644  5105.631 2 25014.21 — 44594.97 3d4s(’D)4p — 3d(*D)4p*C’P) D —p =3/ Bl
5107.371  5107.358 4 16096.90 — 35671.04 3d4s(D)4p — 3d4s(’D)5s D° — D 32 =3/ Bl
5109.070  5109.062 5 17226.04 — 36793.65 3d*CP)4s — 3d°(P)dp ‘P — ‘D’ Y2~ 3/ BI1
5112.864 5112.848 5 17307.08 — 36860.20 3d*CP)4s — 3d*(CP)ap ‘P — D’ 32—/ Bi
5116.648  5116.653 5 17255.07 — 36793.65 3d*(CP)as — 3d°(P)ap ‘P —D° 3y =3/ Bl
5116.748  5116.763 5 17226.04 — 36764.20 3d*(P)4s — 3d*(P)dp ‘P - D° Ya—"1 Bl
5118.912  5118.906 1 16141.06 — 35671.04 3d4s(CD)p — 3d4s(’D)5s ‘D°— D =3 B1
5124.388  5124.377 3 17255.07 — 36764.20 3d*(°P)4s — 3d*(P)dp P — D° 3= B1
5130.323  5130.310 3 17307.08  36793.65 3d%(Py4s — 34 (P)4p ‘P — ‘D° 3y — B1
5131.574 1 B1
5132.794 1 B1
5147.06%  5117.091 3 17307.08 — 36730.12 3d(°M)4s — 3d('D)4p ‘P —'F° Sty ="/ Bl
5156.986  5156.978 1 21032.75 — 40418.55 3d4s('D)dp — 3d4s(D)dd Fe G Sy s B1
5193.793  5193.774 1 21085.85 — 40334.31 3d4s('D)ap — 3d4s(’D)dd F - D Wy M Bl
5202.250  5202.242 1 25724.68 — 44941.81 3d4s(*D)4p — 3d("D)4p’('P) ’F —F - B1
5210.547  5210.539 6 20236.86 — 39423.39 3d¥('G)ds — 3d('G)4p G - G° Uy Bl
5211.370  5211.299 4 20239.66 — 39423.39 3d%('G)as — 3d('G)4p G —G° Yy Bl
5215.176 1 B1
5218.247  5218.410 1 24656.88 — 43814.47 3d4s('D)ap — 3d4s(*D)6s peoD Yy B1
5218.874  5218.862 3 20236.86 — 39392.79 3d*('G)ds — 3d%('G)ap GG "y =/ Bl
5219.634 {5219.625 5 20239.66 — 39392.79 34%('G)ds — 3d¥('G)ap GG =/ Bl
5219.650 24656.72 — 43809.76 3d4s('D)ap — 3d4s('D)6s i L 5 Y= Bl
23 5258.364  5258.383 6 20236.86 — 39248.82 34%('G)ds — 3d¥N('G)ap GO %, — "/, | Bl
23 5284.981  5284.981 4 20236.86 — 39153.14 3d*('G)as — 3d*('G)ap ‘G — H° % — %/ Bl
23 5285.771  5285.763 5 20239.66 — 39153.14 3d¥('G)ds — 3d¥('Gap G — =%/ Bl
4 5301.980  5301.950 5¢ 0.00 — 18855.74 3das? — 4s*4p D - =3/ Bl
19 5314.684  5314.667 3 15756.57 — 34567.19 3d4s('D)p — 3d4s(*D)5s ‘F° — ‘D 32— /2 B1
19 5315.588  5315.571 3 15672.58 — 34480.00 3d4s(*D)ap — 3d4s(*D)ss F°— D 3y =3/ Bl
17 5323.069  5323.052 4 14926.07 — 33707.06 3d*(F)as — 3d*('F)dp F —p° 52 =3/ Bl
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Mult. Wavelength (A) Relative Levels (cm™") Configurations Terms J values Ref.
No. | Observed Calculated | intensity Lower Upper Lower Upper Lower Upper | Lower Upper
5323.775  5323.752 3 24656.88 — 43435.40 3d4s('DY4p — 3d4s('D)ad 2pe _ 2p 3y =3/ Bl
5325.386  5325.374 2 24656.88 — 43429.68 3d4s('D)4p — 3d4s('D)ad 2pe _2p 3y =1, Bl
5325.749 1 Bl
19 5331.788  5331.779 5 15672.58 — 34422.83 3d4s(’D)dp — 3d4s(’D)5s ‘F° — ‘D 3y =3 Bl
19 5339.431 5339.416 5 15756.57 — 34480.00 3d4sCD)4p — 3d4s(D)5s F° — D 5y =% Bl
19 5341.074  5341.060 5 15672.58 — 34390.25 3d4s(’D)4p — 3d4s(’D)5s F°— D =12 Bl
4 5342992  5342.958 6g 0.00 — 18711.02 3d4s® — 4s%4p D —2p° 32 =12 B1
17 5349.342  5349.308 5 14926.07 — 33614.88 3d*(CF)4s — 3d’(CF)dp F_p° 32— 3/ Bl
4 5349.726  5349.711 Sg 168.34 — 18855.74 3d4as? — 4s54p D — ?Pp° 3y — s B1
5350.278  5350.272 5 15881.75 — 34567.19 3d4sCD)4p — 3d4s(CD)5s ‘F° — D =T/ Bl
19 5355.793  5355.770 5 15756.57 — 34422.83 3d4s(CD)4p — 3d4s(D)5s ‘F° — D 5y =312 Bl
17 5356.097  5356.091 5 15041.92 — 33707.06 3d*(°F)ds — 3d*‘(’F)4p ‘F —D° 1y =2/ Bl
5356.820 1 B1
19 5375.373  5375.355 5 15881.75 — 34480.00 3d4s(CD)4p — 3d4s(’D)5s ‘F° — ‘D =/ Bl
5390912 5390.947 2 16022.73 — 34567.19 3d4s(CD)4p — 3d4s(CD)5s D°— ‘D A B1
19 5392.058  5392.078 5 16026.62 — 34567.19 3d4sCD)4p — 3d4s(D)5s ‘F° — D % — /s B1
5399.330  5399.324 28 0.00 — 18515.69 3d4s? — 3d4sCD)dp D —p° =3 Bl
5402.735  5402.717 4g 0.00 — 18504.06 3d4s? — 3d4s(D)4p D — p° e =1/ Bl
5416.161  5416.146 4 16021.82 — 34480.00 3d4s(*D)4p — 3d4s(*D)ss ‘D° — D 3y —3/4 Bl
5416.414  5416.413 3 16022.73 — 34480.00 3d4s(’D)dp — 3d4s(’D)5s D° — ‘D 5y =3/ B1
5422.335 5422.310 6bl 18711.02 — 37148.22 4s*p — 3d° p - 7p V2= B1
5425.550  5425.567 4 16141.06 — 34567.19 3d4s(’D)dp — 3d4s(CD)5s ‘D° — ‘D =T/ Bl
5429.421  5429.419 4 16009.77 — 34422.83 3d4sCD)4p — 3d4s(’D)5s ‘D — ‘D Ya =3/ B1
5432.977  5432.974 4 16021.82 — 34422.83 3d4s(CD)4p — 3d4s(D)5s ‘D° — ‘D 3y =3/ Bl
5433.246  5433.243 4 16022.73 — 34422.83 3d4s(CD)4p — 3d4s(D)5s D° — ‘D 5y —3/2 Bl
5438279  5438.267 4 16096.90 — 34480.00 3d4s(’D)4p — 3d4s(D)5s D° — ‘D 3, =3/ Bl
5439.042  5439.042 4 16009.77 — 34390.25 3d4s(CD)4p — 3d4s(’D)5s ‘D° — ‘D Vo=2 Bl
5440.729  5440.718 3 18711.02 — 37085.84 4s24p — 3d° p° —2p YVa=1a B1
5442.617 5442.611 4 16021.82 — 34390.25 3d4sCD)4p — 3d4s(D)5s ‘D° — ‘D Yy =1/, B1
5443.784 1 Bl
5446.195  5446.195 6 16210.85 — 34567.19 3d4s(*D)dp — 3d4s(D)5s ‘D° — ‘D Y=/ Bl
16 5447.397  5447.385 4 14926.07 — 33278.40 3d*(F)ds — 3d*(CF)dp b SR /=2 Bl
5448.885 5448.864 4g 168.34 — 18515.69 3d4s? — 3d4s(’D)4p D —p° 32—/ Bl
5451.369  5451.363 5 16141.06 — 34480.00 3d4s(*D)ap — 3d4s(D)5s ‘D° — ‘D S/ —3/s Bl
5452.291 1 B1
5455236 5455.233 4 16096.90 - 34422.83 3d4s(’D)4p — 3d4s(CD)5s D° —D 3y =2 Bl
5464.952  5464.949 2 16096.90 — 34390.25 3d4s(’D)4p — 3d4s(D)5s D - D 3y =1 Bl
5465.229  5465.208 3 18855.74 — 37148.22 © 4s%4p — 34} pe 2 3 =3/ B1
5468.401  5468.410 4 16141.06 — 34422.83 3d4s(*D)4p — 3d4s(’D)5s ‘D° — ‘D 5 — 3/ Bl
5468.715  5468.706 2 24656.72 — 42937.50 3d4s('D)dp — 3d° p° ~ D1 A Bl
5472.194  5472.188 4 16210.85 — 34480.00 3d4s(*D)4p — 3d4s(CD)5s ‘D° — D Yy =3/, Bl
5474.654  5474.645 3 24656.88 — 42917.83 3d4s('D)4p — 3d° p° —p1 e =3/ Bl
16 5482.012  5481.991 6 15041.92 — 33278.40 3d*(F)ds — 3d*(’F)dp F — 2F° =/ B1
5483.997  5483.991 2 25584.64 — 43814.47 3d4s(*D)ap — 3d4s(D)6s F 4D /=32 Bl
16 5484.628  5484.626 6 14926.07 — 33153.79 3d*(CF)ds — 3d*(F)4p F 2=/ Bl
15 5514.230  5514.215 6 14926.07 — 33055.98 3d*(’F)ds — 3d*(F)dp T _2G° —"/s Bl
5514.963 1 B1
18 5515.380  5515.386 3 15672.58 — 33798.64 3d4s(*D)dp — 3d* ‘F° — ‘F o=/ B1
16 5519.729  5519.708 3 15041.92 — 33153.79 3d*CF)4s — 3d*CF)dp F P =3/ Bl
15 5520.519  5520.497 6 15041.92 — 33151.20 3d*CF)4s — 3d*(CF)4p F_2G° 2=/ B1
18 5526.103  5526.091 4 15672.58 — 33763.53 3d4s(D)4p — 3d? ‘F° —°F 3 =3/ Bl
18 5526.384  5526.375 4 15756.57 — 33846.59 3d4s(D)dp — 3d3 ‘F° — °F 2=/ B1
5536.478  5536.456 3 18515.69 — 36572.77 3d4s(CD)4p — 3d°* ‘p° — 4P 3 =2 Bl
18 5541.068  5541.062 4 15756.57 — 33798.64 3d4s(*D)dp — 3d> ‘F° — °F 3/ =3/ B1
18 5546.433  5546.424 3 15881.75 — 33906.38 3d4s(CD)4p — 3d° ‘F° —°F ="/ B1
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WAVELENGTHS AND ENERGY LEVEL CLASSIFICATION OF SCANDIUM 1713
Sc 1 - Continued

Mult. Wavelength (;X) Relative Levels (cm™!) Configurations Terms J values Ref.

No. | Observed Calculated intensity Lower Upper Lower Upper Lower Upper | Lower Upper
15 5549.693  5549.678 3 15041.92 — 33055.98 3d*(F)ds — 3d*(CF)dp P 2G° 2=/ Bl
5550.420  5550.405 3 18504.06 — 36515.76 3d4s(D)dp — 3d* ‘pe —p Yy =3/, B1
18 5551.854  5551.866 3 15756.57 — 33763.53 3d4s(CD)dp — 3d°® F° - F 3 =32 B!
5553.605  5553.593 3 18571.41 — 36572.77 3d4s(D)4p — 3d° ipe _ 4P 5 —3/a B1
5554.000  5553.991 2 18515.69 — 36515.76 3d4s(D)4p — 3d* ‘P — P =3/ Bl
5557.523  5557.539 i 18504.06 — 36492.64 3d4s(D)4p — 3d° pe — P Yy =1/ B1
5561.134  5561.134 3 18515.69 — 36492.64 3d4s(’Dyp — 3d° pe P = 1s B1
18 5564.896  5564.883 4 15881.75 — 33846.59 3d4s(D)4p — 3d° ‘P —F Y=/ [ B1
5571.250 5571.238 3 18571.41 — 36515.76 3d4s(’D)p — 3d° p° — “p =3/ [ Bl
18 5579.764  5579.776 3 15881.75 — 33798.64 3d4s(CD)4p — 3d°? ‘P — R 7, =3/ | Bl
18 5591.364  5591.364 5 16026.62 — 33906.38 3d4s(’D)dp — 3d* ‘F° — °F %2 — /s ( B1
5593.381  5593.381 3 21085.85 — 38959.16 3d4s('D)p — 3d4s(°D)ad 2R R "~/ | Bl
5604.196  5604.171 3 21032.75 — 38871.65 3d4s('D)4p — 3d4s(’D)ad G S /2 ~3%, | Bl
5608.925  5608.900 1 16022.73 — 33846.59 3d4sCD)p — 3d° D —F %~/ | Bl
5610.127  5610.124 3 16026.62 — 33846.59 3d4s(CD)yp — 3d° e %, ="/ | Bl
5620.037  5619.996 1 24656.88 — 42445.55 3d4s('D)dp — 3d4s('D)4d PP - 3y =/ Bi
5623.732  5623.742 2 16021.82 — 33798.64 3d4sCD)4p — 3d° ‘D° —F 3y~ 3/s B1
5624.036  5624.030 2 16022.73 — 33798.64 3d4s(D)p — 3d°? D° — F )y —~3%/> B1
5631.043  5631.046 3 16009.77 — 33763.53 3d4s(’D)4p — 3d* ‘D° — °F Yy =3/ Bl
5634.855 5634.871 3 16021.82 — 33763.53 3d4s(*D)dp — 3d° ‘D° — °F 3 =32 B1
5645.066  5645.094 1 15041.92 — 32751.50 3d*(F)4s — 3d*CF)dp F — ‘D° Y=/ B1
5646.357 5646.386 4 16141.06 — 33846.59 3d4s(D)4p — 3d° ‘D° —F 3y — /s B1
5647.566  5647.595 . 4 16096.90 — 33798.64 3d4s(D)dp — 3d* DT —F 3y =2/ Bl
5649.561  5649.577 5 16210.85 — 33906.38 3d4s(’D)dp — 3d°® ‘D° —°F Yy~ %/ Bl
5661.712  5661.719 3 16141.06 — 33798.64 3d4s(D)dp — 3d* ‘D° —*F 3y — /2 B1
5668.750  5668.730 3 16210.85 — 33846.59 3d4s(’D)p — 3d° ‘D~ °F Y=~/ Bl
12 5671.828  5671.821 7 11677.38 — 29303.51 3d*(’F)4s — 3d°CF)dp °F — *G"® %, ="/, | Bl
5680.197 5680.171 2 24866.17 — 42466.39 3d4s(CD)4p — 3d4s('D)ad *D° — D 3 =3, Bl
5684.214  5684.185 15bl 16210.85 — 33798.64 3d4sCD)ap — 3d° ‘D° —*F Y —3/2 Bl
12 5686.856 {5686.846 7 11610.28 — 29189.84 3d*(CF)ds — 3d*CF)dp ‘F —‘G° 2 —5/2 Bl
5686.905 24866.17 — 42445.55 3d4s(’D)4p — 3d4s('D)4d D° - D 3o =3/ B1
5691.375 5691.363 2 18711.02 — 36276.63 4s%4p — 3d° P D2 V=3 B1
12 5700.186  5700.163 7 11557.69 — 29096.18 3d*(CF)ds — 3d*CF)4p F — G S/2~7"/> | Bl
12 5708.639  5708.636 6 11677.38 — 29189.84 3d*CF)4s — 3d*(°F)dp ‘F —*G° % —°/a Bl
12 5711.793  5711.777 7 11519.99 — 29022.82 3d*CF)4s — 3d*(CF)dp F-G° 3y ~3/2 Bl
12 5717.314  5717.307 6 11610.28 — 29096.18 3d*(C’F)as — 3d*(°F)ap o GY Yy ="/ B1
5720.955  5720.923 3 18855.74 — 36330.59 4sMp — 3d° P — D2 My =3/ B1
12 5724.129  5724.107 6 11557.69 — 29022.82 3d*CF)4s — 3d*CF)dp F —*G° Sy =3/ B!
5735.232  5735.203 2 25014.21 — 42445.55 3d4sCD)dp — 3d4s('D)ad D - D 2= /2 Bl
5738.666  5738.643 1 18855.74 — 36276.63 4s%4p — 3d° 2P~ D2 Yy s Bl
12 5739.325  5739.331 4 11677.38 — 29096.18 3d*(*F)4s — 3d*CF)dp F —G° °f ~ /2 B1
12 5741.382  5741.395 4 11610.28 — 29022.82 3d°(CF)d4s — 3d’CF)d4p ‘F—'G" =%/ Bl
5802.242  5802.245 1 18515.69 — 35745.62 3d4s(*D)4p — 3d4sCD)5s b A ») =3/ Bl
5823.532  5823.522 4 18504.06 — 35671.04 3d4s(*D)4p — 3d4s(°D)5s ‘P° - D Y=/ Bl
5894.558  5894.586 5 18711.02 — 35671.04 45%4p — 3d4s(°D)5s P° - D Yy = Bi
5919.068 5919.065 5 18855.74 — 35745.62 4s24p — 3d4s(’D)5s re . D Yo —a B1
5931.250  5931.230 3 29022.82 — 45878.06 3d*(Fap — 3d*(F)ad ‘G° - H Yy =1/ B1
5940.499  5940.509 3 29096.18 — 45925.09 3d*(*F)4p — 3d*(°F)ad ‘G° - ‘H 2=/ Bl
5942.646  5942.646 1 21032.75 — 37855.61 3d4s('D)4p — 3d4s('D)5s F° ‘D 3~ /2 B1
5945.321 5945.318 2 18855.74 — 35671.04 4s*p — 3d4s(°D)5s pe D Yy =3 Bl
5951.069  5951.055 1 29189.84 — 45988.93 3d*(CF)dp — 3d4s(*D)5d ‘G° — ‘G % —°/a Bl
5952.139  5952.125 4 29189.84 — 45985.91 3d*(F)dp — 3d*('F)4d ‘G° —*H %/ ="/, Bl
5961.470  5961.463 4 21085.85 — 37855.61 3d4s('D)ap — 3d4s('D)5s F° — D "~/ B1
5968.204  5968.221 4 29303.51 — 46054.28 3d*CF)4p — 3d*CF)dd ‘G° —*H n, -8/, | Bl
5968.481  5968.485 1 29303.51 — 46053.54 3d*CF)p — 3d4s(*D)5d G -G W, —1/ Bl
5969.169  5969.166 4 21032.75 — 37780.87 3d4s('D)dp — 3d4s('D)5s F D 32 =312 B1
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V. KAUFMAN AND J. SUGAR

Sc 1 - Continued

Mult. Wavelength (A) Relative Levels (cm™) Configurations Terms J values Ref.
No. | Observed Calculated | intensity Lower Upper Lower Upper Lower Upper | Lower Upper
5978.879  5978.894 1 25724.68 — 42445.55 3d4sCD)p — 3d4s(‘D)4d F° — D y—%, | Bl
5983.510  5983.528 1 29096.18 — 45804.10 3d*CF)4p — 3d*(CF)dd ‘G° — G /2—%> | Bl
5988.431  5988.410 1 17012.76 — 33707.06 3d%('D)as — 3d*(F)ap D - p° S,—3%, | Bl
5988.923  5988.887 1 29022.82 — 45715.79 3d*CF)dp — 3d*CF)4d ‘G° — 4G 5/ — /2 B1
5992.850  5992.854 3 17025.14 — 33707.06 3d¥('D)4s — 3d*CF)4p D — D° 3/2—3/, | Bl
6002.14  6002.14 1 29096.18 — 45752.28 3d*CF)4p — 3d*CF)4d ‘G — G =T/ Bl
6017.24 {6017.26 1 29189.84 — 45804.10 3d*CF)4p — 3d*CF)ad ‘G° — G %, —°> | Bl
6017.28 25584.64 — 42198.84 3d4sCD)4p — 3d4s('D)dd e 2F /=" | Bl
6021.65  6021.66 3 17012.76 — 33614.88 3d('D)4s — 3d°CF)4p D - p° S/a=3/» | Bl
6026.16  6026.15 5 17025.14 — 33614.88 3d%('D)ds — 3d’CF)dp D -D° 3,-3%, | Bt
6030.24 4 B1
6034.28  6034.28 2 29303.51 — 45870.92 3d*CF)4p — 3d*(CF)ad ‘G — G Wy, — 14/, | Bl
6035.34  6035.15 3 25584.64 — 42149.66 3d4s(D)ap — 3d4s('D)dd F° — ’F /2—%> | Bl
6041.47  6041.60 1 29189.84 — 45737.17 3d*(°F)ap — 3d (D)4p*(P) ‘G® — ‘D ="/, | Bl
6048.89 3 Bl
6061.43  6061.40 2 20236.86 — 36730.12 3d*('G)as — 3d}('D)ap G - F° /2~ | Bl
6068.43  6068.43 4 25724.68 — 42198.84 3d4s(D)ap — 3d4s('D)dd P /y—7> | Bl
6079.56  6079.57 4 20681.43 — 37125.40 3d*CP)Ms — 3dX('D)dp p - 2p° Vo= | Bl
608594  6085.94 2 20239.66 — 36666.42 3d*('G)as — 3d*('D)4p G - F° =3/, Bl
6093.78  6093.82 2 20719.86 — 37125.40 3d*CP)ds — 3d*('D)4p p_2p° -, | Bl
6095.89  6095.88 3 17307.08 — 33707.06 3d*(P)as — 3d*CF)4p P —-D° =3/ Bl
6108.46  6108.48 3 20719.86 — 37086.02 3d*(P)as — 3d*('D)dp p_2p° 2 =3/ Bl
6110.82  6110.85 3 17255.07 — 33614.88 3d*(P)ds — 3d*(F)dp ‘P —D° =3/, | Bl
6112.76 4 _ Bl
612588  6125.86 4 20719.86 — 37039.57 3d*CP)4s — 3d*('D)dp P _p° =3/ Bl
614620  6146.23 6 17012.76 — 33278.40 3d*(‘'D)as — 3d*CF)4p P - 2=/ Bl
6151.19  6151.20 3 20681.43 — 36933.91 3d*(P)4s — 3d*('D)4p p . p° Y,—32 | Bl
6178.24 1 B1
3 6193.70 {6193.67 6g 0.00 — 16141.06 3das? — 3d4s(D)4p D - D° 32— /s Bl
6193.68 17012.76 — 33153.79 3d*('D)4s — 3d*CF)4p D -2 S —/a Bl1
6198.43  6198.43 6 17025.14 — 33153.79 3d%('D)as — 3d*CF)4p D 3,~3/, | Bl
2 6210.66  6210.66 Tg 0.00 — 16096.90 3d4s? — 3d4sCD)dp D —p° =3, | Bl
3 623175  6231.71 3g 168.34 — 16210.85 3d4s* — 3d4s(’D)p p _D° ="/, | Bl
2 6239.44  6239.41 6g 0.00 — 16022.73 3d4s* — 3das(’D)p D - D° 2=, | Bl
3 6239.80 6239.76 62 0.00 — 16021 82 3d4s? — 3dasCD)4p m —4De 3 — 32 R1
3 6244.55  6244.46 2g 0.00 — 16009.77 3d4s® — 3d4sCD)p p —p° -1 | Bl
6249.96  6249.92 6 18571.41 — 34567.19 3d4s(CD)dp — 3d4s(*D)5s P° — D Sy~ | Bl
3 25890 625894 7g 168.34 — 16141.06 3d4s? — 3d4s(CD)4p D D 5y =3/, Bl
6260.52  6260.53 2 21085.85 — 37054.51 3d4s('D)dp — 3d* PG 2%/ | Bl
626222  6262.24 5 18515.69 — 34480.00 3d4s(*D)4p — 3d4s(*D)5s P° ‘D 3,3/ | Bl
6269.92 6269.02 1 21032.75 — 36977.51 3das(\Dyp - 3d3 R G 3 =2 B1
6273.14  6273.13 4 24866.17 — 40802.76 3d4s(CD)ap — 3d° D —F 1 — /s Bl
2 6276.28  6276.30 6g 168.34 — 16096.90 3d4s® — 3d4sCD)4p D - p° /-3, | Bl
6279.74  6279.57 5 29096.18 — 45016.43 3d*(CF)dp — 3d (D)4p*CP) ‘G° —F /2= | Bl
6280.13  6280.07 5 29022.82 — 44941.81 3d’CF)4p — 3d(CD)4p*(CP) ‘G° —F 3/,—"> | Bl
6280.16 18504.06 — 34422.83 3d4sCD)p — 3d4s(CD)5s P —“D '2—3%, | Bl
6284.16  6284.17 5 18571.41 — 34480.00 3d4s(D)4p — 3d4s(’D)5s P° — D /2—7°/» | Bl
6284.73  6284.75 5 18515.69 — 34422.83 3d4s(CD)4p — 3d4s(’D)5s ‘P — ‘D =3/ Bl
6288.07  6288.08 1 17255.07 — 33153.79 3d%(P)4s — 3d*CF)dp P 3y — /2 Bi
6293.02  6293.04 5 18504.06 — 34390.25 3d4s(CD)4p — 3d4s(’D)Ss ‘P° — D YVi—1 B1
6297.64  6297.64 4 18515.69 — 34390.25 3d4s(’D)dp — 3d4s(’D)5s ‘P° — D =2 | Bl
2 6305.65  6305.66 Tg 168.34 — 16022.73 3d4s? — 3d4s(’D)p D - 31—/ a B1
3 630599  6306.02 6g 168.34 — 16021.82 3d4s® — 3d4sCD)p p - D° /-3, | Bl
6306.84  6306.84 4 18571.41 — 34422.83 3d4s(’D)4p — 3d4s(’D)5s P —“D /v—3> | Bl
6309.88  6310.02 5 26936.98 — 42780.41 3d¥(1S)4s — 3d4s('D)5p g 2p° Y=/ B1
6316.75  6316.73 1 29189.84 — 45016.43 3d*(CF)4p — 3d (*D)4p*(’P) ‘G° —F °%»—7/2 | Bl
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WAVELENGTHS AND ENERGY LEVEL CLASSIFICATION OF SCANDIUM 1715
Sc 1 - Continued

Muit. Wavelength (&) Relative Levels (cm™1) Configurations Terms J values Ref.

No. | Observed Calculated | intensity Lower Upper Lower Upper Lower Upper | Lower Upper
6318.50  6318.48 2 29303.51 — 45125.73 3d*CF)4p — 3d(*D)4p*(’P) ‘G° — ‘F Ry B1
6322.04  6322.01 1 29096.18 — 44909.55 3d*CF)4p — 3d(CD)4p*(’P) ‘G° —°F =3/ B1
632274 632273 4 25014.21 — 40825.78 3d4s(’D)4p — 3d*? D —F S/ ="/ B1
6327.21 6327.21 4 29022.82 — 44823.21 3d°CF)4p — 3d(*D)4p*(’P) ‘G° —°F 32 =3/ B1
6331.96  6331.95 1 25014.21 — 40802.76 3d4s(’D)4p — 3d° D° — °F 3/ =3/ Bl
1 6344.83  6344.80 5g 0.00 — 15756.57 3d4s? — 3d4s(D)dp D — 3y =3/ B1
1 636226  6362.23 4g 168.34 — 15881.75 3d4s? — 3d4s(’D)4p D — F° =2 B1
6362.88  6362.88 2 18711.02 — 34422.83 4s’4p — 3d4s(CD)5s p° —“D Yy =31 B1
6376.10  6376.10 1 18711.02 — 34390.25 4s’4p — 3d4s(*D)5s p° 4D Y, =/ Bl
6376.84  6376.83 2 24656.88 — 40334.31 3d4s('D)4p — 3d4s(CD)4d p° 2D 3y /s B1
1 637882  6378.81 6g 0.00 — 15672.58 3d4s? — 3d4sCD)ap P F 3y — s BI
6398.54  6398.53 3 18855.74 — 34480.00 45%4p — 3d4s(’D)5s P 4D 3y =/, B1
6408.15  6408.16 1 24656.72 — 40257.52 3d4s('D)4p — 3d4s(°D)4d p° — D Yy =21 Bl
1 6413.35  6413.32 6g ' 168.34 — 15756.57 3d4s® — 3d4s(D)4p D — 4P /2 =3/ Bl
6472 0% 64727.03 1 1RR55.74 — 34427283 4s%4p — 3d4:(PD)5c P 4D 3y =3 Rt
6422.38 3 Bl
6433.96 4 B1
6434.18 4 B1
6437.72 3 Bl
6438.34 4 B1
6442.57 4 B1
6446.72 . 3 Bl
1 6448.08  6448.07 5g 168.34 — 15672.58 3d4s? — 3d4s(’D)ap D - 2=/ B1
6450.86 1 Bl
6451.93 1 B1
6461.52 3 Bl
6463.11  6463.12 2 24866.17 — 40334.31 3d4s(*D)dp — 3d4s(D)4d D° - D 32—/ Bl
6484.98  6484.98 3 24866.17 — 40282.16 3d4s(*D)dp — 3d4s(CD)4d D 4§ =32 Bl
6488.89  6488.76 2 24656.88 — 40063.88 3d4as('D)4p — 3d4s(CD)4d pe —7p 3= Bl1
6489.30 1 B1
6495.36  6495.36 9 24866.17 — 40257.52 3d4s(CDY4p — 3d4s(CD)4d DD 3y = B1
6525.55  6525.57 40 25014.21 — 40334.31 3d4s(’D)4p — 3d4s(D)4d D° —p S/ — 3/, Bl
6547.88  6547.86 4 25014.21 — 40282.16 3d4s(’D)4p — 3d4s(D)4d D° 48 Sy — s B1
24 6557.84  6557.83 35 21085.85 — 36330.59 3d4as(‘D)4p — 3d* F° — D2 =3/ Bl
24 6558.20 {6558.20 30 21032.75 — 36276.63 3d4s('D)4p — 3d° F° — D2 5y = B1
6558.21 31215.81 — 46459.66 3d*(F)dp — P 3=/ Bl
6558.42  6558.44 1 25014.21 — 40257.52 3d4s(*D)4p — 3d4s(’D)dd D —-D S = Bl
6569.30  6569.30 7 25584.64 — 40802.76 3d4s(’D)4p — 3d*} e 2R Sy M B!
657535 6575.34 7 24866.17 — 40070.30 3d4s(’D)dp — 3d4s(CD)4d D° 2P Voo W Bl
6578.10  6578.12 10 24866.17 — 40063.88 3d4s(CD)dp — 3d4sCD)ad e _2p Yy Y B1
6600.16 1 . B1
662021  6620.21 21 25724.68 — 40825.78 3d4s('D)dp — 3d® Fe _F 2 B1
6642.83  6642.83 8 25014.21 — 40063.88 3d4s(CD)4p — 3d4s(CD)ad peop V2RV B1
6706.09  6706.07 7 32696.84 — 47604.59 3d*CF4p — D° P e Y Bl
6707.51 4 B1
6714.25 2 B1
671461  6714.58 40 24866.17 — 39755.02 3d4s(D)4p — 3d4s(‘D)ad DD Yy =3/ B1
6717.68 32 B1
672020  6720.16 6 32659.30 — 47535.78 3d*(CF)dp — R DR =3 Bl
6730.76  6730.75 18 32751.50 — 47604.59 3d*CFydp ~ ‘D° —*P =3/ B1
6731.55  6731.55 7 32637.40 — 47488.72 3d*("Fyap - ‘D° — P YVa=a Bl1
6737.19  6737.17 11 32696.84 — 47535.78 3d*(Fyap — ‘D° — ‘P S/y =3/ B1
6737.88  6737.87 465 25724.68 — 40562.06 3d4s('D)dp — 3d4as(*D)ad P -G V2 ="/ Bl
6739.45  6739.45 360 25584.64 — 40418.55 3d4s(‘D)ap — 3d4s(’D)4d PG 5~/ B1
6751.13  6751.10 6 30706.66 — 45514.98 3d4s(‘D)dp — 3d4s('D)4d pe 2§ 3y =1 Bl
6769.14 5 B1
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Sc 1 - Continued

Muit. Wavelength (A) Relative Levels (cm™!) Configurations Terms J values Ref.
No. | Observed Calculated | intensity Lower Upper Lower Upper Lower Upper | Lower Upper

6769.83 {6769.80 4 31215.81 — 45983.23 3dCF)4p — 3d*(F)dd ‘F° — ‘D /2 =32 B1
6769.85 31275.39 — 46042.69 3d2(FYdp — 33d*(F)4d ‘F° — ‘D =T/ Bl

6786.31  6786.28 1 31215.81 — 45947.35 3d*(*F)dp — 3d*CF)4d P — D =3/ Bl
6793.75  6793.75 6 31215.81 — 45931.16 3d*CF)dp — 3d4s(*D)5d P — G /2~ | Bl
6794.37  6794.39 1 31172.70 — 45886.66 3d*(CF)p — 3d4s(°D)5d B 4G -3, | Bl
6794.60  6794.59 5 31275.39 — 45988.93 3d*CF)dp — 3d4s(°D)5d B — 4G ", -2, | Bl
6794.86  6794.90 8 21032.75 — 35745.62 3d4s('D)4p — 3d4s(D)5s S 5} 3/, -3, | Bl
6794.96 2 B1
6797.26  6797.22 7 31275.39 — 45983.23 3d*(CF)dp — 3d*CF)4d ‘F° —*D y—3%, | Bl
6799.62  6799.60 10 31350.84 — 46053.54 3d*CF)4p — 3d4s(CD)5d P 4G %, —": | Bl
6803.68  6803.68 14 25724.68 — 40418.55 3d4s(D)ap — 3d4s(D)ad P 2G Y=/ Bl
6804.61 6804.62 17 31350.84 — 46042.69 3d°(Fydp — 3d’°(CF)dd F° — ‘D %=1 B1
6817.11  6817.11 345 20681.43 — 35346.35 3d°CP)4s — 3d°CP)ap P8 Y-, | Bl
6819.49  6819.51 485 21085.85 — 35745.62 3d4s('D)4p — 3d4s(’D)5s b S ) -3/ | Bl
6829.51  6829.51 335 21032.75 — 35671.04 3d4s('D)4p — 3d4s(D)5s pe D S/y—3/, | Bl
6835.02  6835.02 640 20719.86 — 35346.35 3d*CPyMs — 3d*(P)dp p 28 2=, | Bl
6874.25  6874.22 13 31172.70 — 45715.79 3d*CF)4p ~ 3d*(Fad 4G -3/, 1 Bl
6877.37  6871.35 18 31215.81 — 45752.28 3d*CFYp — 3d*CFad -G 2= | Bl
6881.02  6881.02 26 31275.39 — 45804.10 3d*CF)dp — 3d*CF)dd ‘F° — G "y~ | Bl
6885.10  6885.12 27 31350.84 — 45870.92 3d*CF)dp — 3d*CFyd ‘F° — G °/="/, | Bl
6914.56  6914.56 1 33055.98 — 47514.22 3d*(CF)ap — G° -G =", | Bl
6924.00 6924.00 6 33151.20 — 47589.73 3d*CF)ap — G -G /2 — 1 Bl
6947.36  6947.36 1 31215.81 — 45605.80 3d*CF)ap — 3d(2D)4p*(’P) ‘F° D 2=/, | Bl
6949.12  6949.13 4 31350.84 — 45737.17 3d*CF)dp — 3d(*D)p*(CP) ‘F° 4D %,-7, | Bl
6950.44  6950.40 6 31275.39 — 45659.09 3d*CF)p — 3d(*D)4p*CP) ‘F° — D /y~3, | Bl
6961.66  6961.66 1 33153.79 — 47514.22 3d°CF4p — PG /=77y | Bl
6985.55  6985.54 8 33278.40 — 47589.73 3d*CF)dp — R 3G /2 —%> | Bl
7010.20 6 B1
7056.71  7056.72 1 11557.69 — 25724.68 3d*CF)4s — 3d4s(CD)p ‘F - F° 5/ =" Bl
7073.75 1 Bl
7074.65 1 B1
7083.01  7083.01 1 11610.28 — 25724.68 3d*(*F)4s — 3d4s(°D)4p F ~ F° ="/ | Bl
7097.73 9 . B1
7102.91 5 B1
7108.07  7108.06 1 11519.99 — 25584.64 3d*(CF)4s — 3d4s(D)dp ‘F — F° 2—%/, | Bl
7127.16 712717 4 11557.69 — 25584.64 3d*CF)ds — 3d4s(°D)ap b T o /=3 | Bl
7127.76 2 Bl
7138.10  7138.09 19 24866.17 — 38871.65 3d4s(D)4p — 3d4s(*D)dd P° R 3,—3%, | Bl
7169.09 - 7169.08 27 25014.21 — 38959.16 3d4s(CD)dp — 3d4s(*D)ad D~ F = B1
719832 7198.32 2 30706.66 — 44594.97 3d4s(D)p — 3d(*D)p*(’P) 2pe . 2p 2, =%, | Bl
7209.41 3 B1
7216.15 1 B1
7216.30 1 B1
7224.31 1 B1
7244.03  7244.06 1 31215.81 — 45016.43 3d’CF)4p — 3d(*D)4p*CP) ‘F° —F 5%~/ | Bl
7244.81 2 B1
7251.67 2 B1
7257.58  7257.59 14 31350.84 — 45125.73 3d*CF)p — 3d(*DY4p*(P) ‘F° —°F %2 —°%- | Bl
726503  7265.04 1 33153.79 — 46914.54 3d*CF)4p — (4 e ) */2-3%, | Bl
7265.03  7265.03 1 33614.88 — 47375.66 3d*CF)4p — D° -~ D My =3/ Bl
7275.50  7275.46 7 31275.39 — 45016.43 3d*CF)4p — 3d (*D)4p*(’P) ‘F° —°F ="/ B1
7271.62  7277.68 1 31172.70 — 44909.55 3d*CFR)4p — 3d(*D)ap*CP) ‘F° —F =3 | Bl
7287.44  7287.47 2 33707.06 — 47425.46 3d*CF)dp — D° — D %y =3, | Bl
7300.61  7300.60 4 31215.81 — 44909.55 3d*CF)4p — 3d (*D)4p*(P) ‘E° —*F /2—%, | Bl
732022 7320.19 1 26936.98 — 40594.07 3d%(18)4s — 3d4s(’D)5p g _%p° a3/ B1
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Mult. ‘Wavelength (;\) Relative Levels (cm™") Configurations Terms J values Ref.

No. | Observed Calculated intensity Lower Upper Lower Upper Lower Upper | Lower Upper
7323.72 7323.72 7 31172.70 — 44823.21 3d*(CF)4p — 3d(*D)4p*(’P) ‘F° —°F 3y 3 Bl
7332.49 7332.50 1 31275.39 — 44909.55 3d*CF)dp — 3d(D)4p*(°P) ‘F° —F =32 B!
7338.54 7338.64 1 31215.81 — 44838.56 3d*CF)dp — 3d(*D)4p*(’P) ‘F°—F 3y —3/s Bl
7357.81 1 B1
7364.19 1 Bl
7379.14 7379.11 1 17025.14 — 30573.17 3d*('D)4s — 3d4s(*D)dp D —?2p° 3y =1 Bl
7453.13 3 Bl
7458.43 7458.44 3 11610.28 — 25014.21 3d*(F)4s — 3d4s(D)4p ‘F - D° =3/ B1
7463.85 7463.89 2 21085.85 — 34480.00 3d4s('D)dp — 3d4s(’D)5s F° — ‘D =2/ Bl
7474.85 7474.84 3 25584.64 — 38959.16 3d4s(*D)4p — 3d4s(D)4d F°—F 2~/ B1
7495.75 1 Bl
7503.26 7503.23 2 32659.30 — 45983.23 3d*(*F)4p — 3d*(°F)ad ‘D — ‘D =2/ B1
7503.90 7503.82 2 33055.98 — 46378.86 3d*CF)p — G* —~F Ty~ 3/ B1
7511.14 7511.11 2 32637.40 — 45947.35 3d*CF)dp — 3d*CF)4d ‘D° — D Ve =3/ B1
751191 {7511‘94 3 11557.69 — 24866.17 3d*(°F)ds — 3d4s(*D)dp F—ID° 3y =3/ Bl
7511.95 33151.20 — 46459.66 3d*CF)4p — G —°F %=/, | Bl
7516.90 7516.92 2 33614.88 — 46914.54 3d*CF)dp — D° D 3y —3/a Bl
7521.74 7521.711 7 32751.50 — 46042.69 3d*CF)4p — 3d*(CF)dd ‘D — D o~/ Bl
7524.04 7524.08 8 25584.64 — 38871.65 3d4s(’D)4p — 3d4s(°D)4d ‘F° — ‘F %y — /s B1
7524.36 7524.43 3 32696.84 — 45983.23 3d*CF)dp — 3d*(°F)dd ‘D° —“D 3 —3/2 Bl
7526.65 7526.65 1 33707.06 — 46989.52 3d’(CFdp — D —-D /3~ /2 B1
7534.60 7534.57 1 32659.30 — 45927.81 3d*CF)dp — 3d*(°’F)4d ‘D — D 3= Bl
7544.80 7544.80 2 32696.84 — 45947.35 3d*(’F)4p — 3d*(F)dd ‘D° — ‘D =32 B1
7546.10 7546.09 1 32696.84 — 45945.09 3d*CF)dp — 3d4s(°D)5d ‘D° —~ ‘D 5y =3/ B1
7550.37 7550.37 1 32659.30 — 45900.04 3d*CF)4p — 3d4s(’D)5d - ‘D — ‘D 3 =3 B1
7552.08 7552.06 1 32637.40 — 45875.18 3d’(F)4p — 3d4s(’D)5d ‘D — ‘D Vo=, Bl
7553.95  7553.94 8 25724.68 — 38959.16 3d4s(’D)4p — 3d4s(*D)ad ’F° —°F 2=/ Bl
7555.52 7555.51 2 32751.50 — 45983.23 3d*(F)4p — 3d*(F)4d ‘D’ — ‘D =5/ Bl
7559.33 7559.32 3 33153.79 — 46378.86 3d*(F)dp — e _F 5/ —3/s B1
7563.47 7 B1
7564.56 7564.57 1 32659.30 — 45875.18 3d*(CF)4p — 3d4s(°D)5d ‘D° — ‘D 3y =1y B1
7573.31 7573.32 2 33153.79 — 46354.41 3d*CF)4p — 3d4s(’D)5d e —F 32— 32 Bl
7574.41 7574.40 18 24656.88 — 37855.61 3d4s('D)4p — 3d4s('D)5s P°— D ¥y — /s B1
7582.35 2 Bl
7584.48 {7584.46 4 32696.84 — 45878.06 3d*CF)dp — 3d*(CF)dd ‘D° — ‘H /=" BI
7584.44 33278.40 — 46439.66 3d°CF)4p — T °F =772 | Bl
7596.34 2 Bl
7604.18  7604.22 2 25724.68 — 38871.65 3d4s(D)4p — 3d4s(D)4d pe . F Wy =3/ B1
7617.44 7617.44 9 24656.72 — 37780.87 3d4s('D)4p — 3d4s('D)Ss P — D Y~/ Bl
7623.94 1 B1
7627.73 1 B1
7662.56 2 B1
7665.68 7665.70 7 20236.86 — 33278.40 3dY('G)4s — 3d*CF)dp G- =/ Bl
7667.31 7667.34 3 20239.66 — 33278.40 3d%('G)4s — 3d*CF)dp 3G - F° =1 B1
7695.42 2 Bl
7696.40 7696.44 3 24866.17 — 37855.61 3d4s(D)p — 3d4s('D)5s D° - D 3y — 3/, B1
7697.76 7697.77 45 20719.86 — 33707.06 3d*CP)4s — 3d*(CF)4p P -~ D° =12 Bl
7698.65 7698.68 2 32751.50 — 45737.17 3d*CF)4p — 3d(*D)4p*C’P) ‘D° — ‘D Y= /2 Bl
7726.98 7726.95 3 29022.82 — 41960.97 3d*CF)ap — 3d*(’F)5s ‘G® — ‘F 5y —3/y Bl
7729.76 7729.76 29 20681.43 — 33614.88 3d*(P)ds — 3d*(CF)dp P - D° Y2 =3/ B1
7738.16 7738.17 3 29096.18 — 42015.58 3d*(F)dp — 3d*(‘F)5s ‘G® —°F ="/ B1
7741.16 7741.20 24 20236.86 — 33151.20 3d%('G)4s — 3d*CF)4p G - G° % — %2 Bl
7741.28 7741.33 30 20239.66 — 33153.79 3d('G)ds — 3d*(CF)dp G - F 2=/ Bl
7742.84 7742.88 3 20239.66 — 33151.20 3d¥('G)4s — 3d*(CF)dp G - G° Yy =% B1
7750.35 7750.36 4 29022.82 — 41921.89 3d*(’F)4p — 3d*(°F)5s ‘G° —°F Sy — 3/ Bl
7752.81 7752.80 3 20719.86 — 33614.88 3d*(P)ds — 3d*(F)dp P D 3y =3/ Bl
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Mult. Wavelength (A) Relative Levels (cm™") Configurations Terms T J values Ref.

No. | Observed Calculated | intensity Lower Upper Lower Upper Lower Upper | Lower Upper
7771.06  7771.02 6 29096.18 — 41960.97 3d*(F)4p — 3d*(°F)5s ‘G° — ‘F Yy =5/ B1
7784.18 778420 2 33798.64 — 46641.64 3d* — 3d*CF)sp ‘F —‘D° S~/ Bl
7785.17  7785.17 17 25014.21 — 37855.61 3d4s(CD)4p — 3d4s('D)5s D° — D 3y =/ Bl
7794.72  7794.68 6 29189.84 — 42015.58 3d*(*F)4p — 3d*(°F)5s ‘G° — °F ="/ B1
7798.71  7798.70 4 20236.86 — 33055.98 3d*('G)ds — 3d°CF)ap G —2G° % — 1/ B1
780042  7800.40 28 20239.66 — 33055.98 3d*('G)as — 3d*(’F)dp ’G - G° =" B!
7811.06 1 B1
7821.56  7821.55 7 29303.51 — 42085.18 3d*CF)4p — 3d*CF)5s ‘G° — °F Wy =2, Bl
7830.75  7830.75 4 25014.21 — 37780.87 3d4s(*D)dp — 3d4s('D)5s D~ D 3y =3/ Bl
7862.16 4 ' Bl
7865.18  7865.33 4 33278.40 — 45988.93 3d*CF)4p — 3d4s(D)5d P 4G /2= | Bl
7868.70 7868.86 4 33278.40 — 45983.23 3C0)4p — 3d°CF)4d F° — ‘D 2 — /2 B1
7894.58 2 Bl
7899.44 3 Bl
7900.08 3 B1
7907.96  7908.11 3 3117270 — 43814.47 3d*(CF)dp — 3d4sCD)és F° — D 3,-3, | Bl
7915.76 3 Bl
7925.59 3 Bi
7926.56 3 B1
7932.62 3 Bl
7939.50 3 B1
7971.72 3 Bl
7977.78 3 Bl
7983.81 3 Bl
7984.32 1 Bl
7989.92 3 B1
7996.14 2 B1
8001.45 1 Bl
8002.46 1 Bl
8010.99 2 Bl
8043.55  8043.51 5 24656.88 — 37085.84 3d4s('D)dp — 3d°* pe _2p -1, | Bl
8043.83 8 BI1
8050.60 3 B1
8098.81 4 Bl
8106.10 3 Bl -
8110.91 2 B1
8139.73  8139.72 1 24866.17 — 37148.22 3d4s(*DYp — 3d° D 2p 2~ | Bl
8147.07  8147.08 3 25584.64 — 37855.61 3d4s(’D)4p — 3d4s('D)3s F — D =3/ Bl
8165.74 1 Bl
8169.50 3 Bl
8181.32  8181.28 3 24866.17 — 37085.84 3d4s(CD)dp — 3d° D° - P 3y~ | Bl
8183.26 1 B1
8194.80 2 Bl
8196.99  8197.00 12 25584.64 — 37780.87 3d4s(CD)p — 3d4s('D)5s P — D /2 —3/» | Bl
8208.23 2 Bl
8228.90 2 B1
8239.04  8239.03 2 25014.21 — 37148.22 3d4s(’D)4p — 3d° pe —2p 5/y—13, | Bl
8241.12 824112 14 25724.68 — 37855.61 3d4s(D)4p — 3d4s('D)5s p° 2D /=3 | Bl
8283.18 1 : Bl
8316.55 1 B1
8324.74 1 B1
8364.17 2 B1
8377.81 2 B1
8382.56 2 Bl
8396.83 1 B1
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Mult. Wavelength (A) Relative Levels (cm™") Configurations Terms J values Ref.
No. | Observed Calculated intensity Lower Upper Lower Upper Lower Upper | Lower Upper
8412.27 2 B1
8426.41 4 Bl
8434.90 4 Bi
8435.57 4 B1
8563.93 8563.90 6 24656.88 — 36330.59 3d4s('D)4p — 3d3 e — D2 3y — /s B1
8603.64 8603.67 2 24656.88 — 36276.63 3das('D)dp — 3d° P’ — D2 3y =3/, B1
8691.25 2 B1
8694.47 8694.44 3 29022.82 — 40521.27 3d°(CF)4p — 3d4s(’D)4d ‘G° —°F 5y —3/2 B1
8724.54 8724.51 7 29096.18 — 40554.99 3d*(’F)dp — 3d4s(°D)dd ‘G° — F =3/ Bl
8758.71 {8758.657 7 36959.03 — 48373.17 3d*(P)dp — ‘D — P ", -3/, | Bl
8758.680 29189.84 — 40603.95 3d*(’F)4p — 3d4s(’D)4d ‘G° — °F % — /2 B1
8761.51 {8761.482 14 24866.17 -~ 36276.63 3d4s(CD)4p — 3d° DY — 2 =212 Bl
8761.521 32696.84 — 44107.25 3d*CF)p — 3d(D)4p*(’P) ‘D — P /3 =32 Bl
8775.02 {8774.956 14 32637.40 — 44030.34 3d*CF)4p — 3d (CD)4p*(°P) D — P Yy —"/s Bl
8775.010 25584.64 — 36977.51 3d4sCD)p — 3d° P -G 3y —="/a Bl
8794.75 8794.70 5 29303.51 — 40670.87 3d“('F)4p — 3d4s('D)4d *G°® - “F Yy ="1 B1
'8823.86  8823.84 14 25724.68 — 37054.51 * 3d4sCD)p — 3d? Fe - 2G Ty~ Bl
8834.34 8834.32 12 25014.21 — 36330.59 3d4sCD)p — 3d° P° - D2 3y =/ B1
9379.52  Y379.55 3 14926.07 — 25584.64 3d3(°K)as — 3das(CL)ap A =2 Bl
9717.30 1 B1
9720.56 1 Bl
9778.02 1 B1
9911.58 9911.62 1 25584.64 — 35671.04 3d4s(D)4p — 3d4s(’D)5s F° - D 3y — 3/ B1
9947.01 1 BI1
9976.31 9976.37 1 25724.68 — 35745.62 3d4s(CD)4p — 3d4s(’D)5s F° — D /s B1
10025.06  10025.04 1 15041.92 — 25014.21 3d*(*F)4s — 3d4s(’D)4p F — D° =3/ Bl
10057.49  10057.50 2 14926.07 — 24866.17 3d*(’F)ds — 3d4s(D)4p F - D° =31 B1
10152.68 1 Bl
10233.47  10233.32 1 29189.84 — 38959.16 3d*CF)4p — 3d4s(CD)4d ‘G° —F %y~ /2 B1
10526.62  10526.61 1 30573.17 — 40070.30 3d4s(’D)4p — 3d4s(’D)4d pe 7P Ya—"12 BI1
10684.09  10684.010 2 30706.66 — 40063.88 3d4s(’D)4p — 3d4s(’D)4d pe _2p = B1
10704.67  10704.64 1 31215.81 — 40554.99 3d*(CF)ap — 3d4s(’D)4d F° —*F )y =32 Bl
10711.00  10710.95 3 32751.50 — 42085.18 3d*CF)Mp — 3d*CF)5s ‘D° — *F ", =% | Bl
10716.85 10716.83 1 31275.39 — 40603.95 3d*(F)dp — 3d4s(’D)dd ‘F°— F ="/ Bl
10726.62  10726.64 1 31350.84 — 40670.87 3d*CF)dp — 3d4s(’D)4d ‘F° — F %y =" Bl
10728.12  10728.12 3 32696.84 — 42015.58 3d*(CFydp — 3d°CF)5s ‘D" — “F =1 Bi
10747.84  10747.81 2 32659.30 — 41960.97 3d*CF)4p — 3d*(C’F)5s ‘D° —F Y= Bl
10767.67  10767.70 1 32637.40 — 41921.89 3d*CF)4p — 3d*(CF)Ss ‘D —*F Yy = B1
10791.40 {10791.36 1 32696.84 — 41960.97 3d°CT)4p — 3d°(CT)5s ‘D° — *F VAR Bl
10791.42 32751.50 — 42015.58 3d°CF)p — 3d*CF)5s ‘D° —°F ', -7/, | Bl
10916.07 1 B1
10993.62  10993.64 2 33055.98 — 42149.66 3d2CF)4p — 3d4s(!D)4d G - Ve D1
11029.45 2 Bl
11049.58  11049.58 3 33151.20 — 42198.84 3d’CF)4p — 3d4s('D)4d HCM | "/ =/, B1
11068.15 1 B1
11113.18  11113.17 3 33153.79 — 42149.66 3d*CF)4p — 3d4s('D)4d i I Syt Bl
11207.15  11207.14 4 33278.40 — 42198.84 3d%CF)4p — 3d4s(‘'D)d B 'l =/ B1
11475.41 11475.38 8 17012.76 — 25724.68 3dX('D)ds — 3d4s(*D)dp ‘D 5/ — /s B1
11590.75 1 B1
11679.67  11679.73 6 17025.14 — 25584.64 3d('D)4s — 3d4as(‘DYap ‘D - P Yy =32 B1
11713.57 11713.56 1 33614.88 — 42149.66 3d*CF)4p — 3d4s('D)dd ‘D° —'F Yy =3 Bi
1177290  11772.87 1 33707.06 — 42198.84 3d°CF)4p — 3d4s('D)4d D° — F 3y~ /s B1
11796.40 1 B1
11855.04  11855.04 1 18504.06 — 26936.98 3d4s(’D)p — 3d*(1S)4s P — S Y, =1/ Bl
11871.42 11871.42 2 18515.69 — 26936.98 3d4s(‘D)ap — 3d*(1S)4s P° — 8 = Bl
11876.60  11876.62 1 17307.08 — 25724.68 3d*(P)4s — 3d4s(D)4p ‘P —F° 3y — /s B!
J. Phys. Chem. Ref. Data, Vol. 17, No. 4, 1988
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Mulit. Wavelength (;\) Relative Levels (cm™") Configurations Terms J values Ref.
No. | Observed Calculated intensity Lower Upper Lower Upper Lower Upper | Lower Upper

1215330  12153.31 13 18711.02 — 26936.98 4s%4p — 3d*(1S)4s pe 8 Yo~ Bl
12252.94  12252.93 1 35671.04 — 43830.12 3d4s(D)Ss — 3d*('G)dp D - PF° =212 Bl
1232029  12320.25 1 35745.62 — 43860.12 3d4s(’D)5s — 3d*('G)dp p —F° Sfh—"/2 Bl
1237097  12370.95 13 18855.74 — 26936.98 4s%4p — 3d*(1S)4s pe 2§ =2 B1
12905.06  12905.06 4 33055.98 — 40802.76 3d*CF)4p — 3d° XG° —F =32 Bl
13026.50  13026.47 6 33151.20 — 40825.78 3d*(CF)ap — 3d° G° —°F ="/ B1
13078.41  13078.37 80 17012.76 — 24656.88 3dX('D)4s — 3d4s('DY4p D - 2p° =32 Bl
13099.86  13099.86 50 17025.14 — 24656.72 3d*('D)4s — 3d4s('D)4p D — 2p° =2 Bl
13490.02  13490.02 2 33151.20 — 40562.06 3d*CF)4p — 3d4s(CD)4d G° -G 5 — /2 Bl1
13506.90  13506.81 1 17255.07 — 24656.72 3d*(P)ds — 3d4s('D)4p P 2p° 3= Bl
13578.46  13578.50 2 33055.98 — 40418.55 3d*CF)4p — 3d4s(CD)4d ’G° -G -2 | Bl
13602.13  13602.09 5 17307.08 — 74656 8’8 3d2(P)as — 3d4s('D)ap Pp — 2p° 3y — 32 B1
13725.61  13725.61 3 33278.40 — 40562.06 3d*CF)4p — 3d4s(D)dd F° -G Yy =% Bl
1376132  13761.32 2 33153.79 — 40418.55 3d*CF)4p — 3d4s(*D)dd P -G 3y ="/2 B1
13870.26  13870.26 2 30573.17 — 37780.87 3d4s(CD)4p — 3d4s('D)5s p° - D Y, —3%, | Bl
13902.41 1 B1
13984.24  13984.24 3 30706.66 — 37855.61 3d4s(*D)dp — 3d4s('D)5s p° ~p =32 Bl
13985.32  13985.22 1 35671.04 — 42819.49 3d4s(D)5s — 3d4s('D)5p D - 2p° =2 B1
1421126  14211.18 2 35745.62 — 42780.41 3d4s(PD)5s — 3d4s('D)5p D 2pe 30y — 3, B1
14244.35 1 B1
14361.60 14361.56 1 11610.28 — 18571.41 3d*(F)ds — 3d4sCD)p F—p° y—3/, | Bl
14368.12  14368.02 1 11557.69 — 18515.69 3d*(*F)ds — 3d4sCD)dp ‘F — *p° /=32 Bl
14437.53 1 Bl
1444274 1444281 1 36330.59 — 43252.56 3d? — 3d4s('D)5p D2 - 5/ —3/2 B1
14476.94 1 B1
15003.66  15003.59 1 36933.91 — 43597.16 3d%('D)dp — 4s%4d D D 3y =3 Bl
15037.44  15037.51 1 36330.59 — 42978.81 3d® — 3d4s('D)5p P2 - ’F° ="/ Bl
15104.08 15103.99 2 37039.57 — 43658.53 3d*(‘D)dp — 4s%4d D° — D 2=/ Bl
15784.35  15784.30 2 37855.61 — 44189.29 3d4s('D)5s — 3d’(P)dp D —%p° /=32 | Bl
15807.08  15807.01 1 37780.87 — 44105.45 3d4s('D)5s — 3d*CP)4p D - p° =" Bl
16033.03 {16()33.03 2 34480.00 — 40715.42 3d4s(’D)5s — 3d4s(CD)5p ‘D — P° /=32 Bl
16033.11 40282.16 — 46517.55 3d4s(’D)4d — 3d*(CF)Sp S —‘D° =3/ B1

16068.13  16068.10 2 34422.83 — 40644.64 3d4s(*D)5s — 3d4s(’D)5p ‘D — P° 3 =3 Bl
16111.58 16111.56 2 34390.25 — 40595.28 3d4s(’D)5s — 3d4s(*D)5p ‘D — P° Yo —12 B1
16196.60  16196.60 2 34422.83 — 40595.28 3d4s(’D)5s — 3d4s(CD)Sp ‘D — p° 3y Bl
16217.12  16217.12 5 34480.00 — 40644.64 3d4s(’D)5s — 3d4s(CD)5p ‘D — “p° =3/ Bl
16229.96  16229.91 2 14926.07 — 21085.85 3d*(°F)4s — 3d4s('D)dp R - F° o=/ B1
16260.40  16260.40 10 34567.19 — 40715.42 3d4s(’D)5s — 3d4s(’D)5p ‘D - Pp° =%/, | Bl
16367.12  1G367.15 20 33035.98 — 39164.11 3d°CF)dp — 3d° G —H =12 Bl
16371.09  16371.04 3 14926.07 — 21032.75 3d*(*F)4s — 3d4s('D)4p F =31 | Bl
16407.52 1 B1
16438.88 1 B1
16445.72 1 Bl
16447.15 1 Bl
16458.77  16458.77 27 33151.20 — 39225.33 3d*CF)4p — 3d? ’G° —*H %, ="/ | Bl
16483.65 1 B1
16540.98  16541.01 6 15041.92 — 21085.85 3d*(CF)4s — 3d4s('D)4p F =" Bl
16626.37  16626.34 1 33151.20 — 39164.11 3d*CF)4p — 3d° G° - H °%:—°1 | Bl
16650.07 1 Bl
16687.65  16687.62 1 15041.92 — 21032.75 3d*(F)4s — 3d4s('D)4p p _ 2p° =3/ | Bl
16707.11  16706.89 2 36933.91 — 42917.83 3d¥('D)dp — 3d* D" — D1 3y =32 Bl
16723.30  16723.27 2 39949.75 — 45927.81 3d4s(*D)5p — 3d*CF)4d ‘F° — D =2 Bl
16747.58 2 Bl
17190.29  17190.23 3 33055.98 — 38871.65 3d*CF)4p — 3d4s(*D)4d ’G° - F =3/ Bl
17213.14  17213.05 4 33151.20 — 38959.16 3d’(CF)dp — 3d4s(*D)dd !G° — °F % —"/2 Bl
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WAVELENGTHS AND ENERGY LEVEL CLASSIFICATION OF SCANDIUM 1721
Sc 1 - Continued

Mult. Wavelength A) Relative Levels (cm™") Configurations Terms J values Ref.

No. | Observed Calculated | intensity Lower Upper Lower Upper Lower Upper | Lower Upper
17370.24  17370.30 2 40048.72 — 45804.10 3d4s(*D)5p — 3d*(CF)4d B -G =%/ BI
17444.68  17444.56 2 34480.00 — 40210.88 3d4s(*D)5s — 3d4sCD)5p ‘D — D° Sy —/2 B1
17522.84  17522.78 3 34422.83 — 40128.13 3d4s(*D)5s — 3d4s(CD)Sp ‘D — D° =31 Bl
17528.43  17528.43 2 30573.17 — 36276.63 3d4s(D)p — 3d° P — D2 Yy =3/ B1
17590.85  17590.79 2 34390.25 — 40073.49 3d4s(*D)5s — 3d4s(CD)5p ‘D — ‘D° Yy =3/ B1
17628.54  17628.51 1 34480.00 — 40151.08 3d4s(°*D)5s — 3d4s(CD)5p ‘D — F° ="/ B1
17680.64  17680.58 2 34390.25 — 40044.63 3d4s(*D)5s — 3d4s(D)5p ‘D — D° =1 Bl
17692.28  17692.22 5 34422.83 — 40073.49 3d4s(’D)5s — 3d4as(*D)5p ‘D — ‘D* =11 B1
17700.20 {17700.14 7 34480.00 — 40128.13 3d4s(°D)5s — 3d4s(*D)5p ‘D — ‘D° =2/ Bl
17700.27 40104.19 — 45752.28 3d4s(*D)5p — 3d*(’F)4d P -G 52—, | Bl
1771407  17714.07 15 34567.19 — 40210.88 3d4s(*D)5s — 3d4s(*D)5p ‘D — ‘D° ="/ Bl
17776.08  17776.30 3 30706.66 — 36330.59 3d4s(CD)dp — 3d° P - D2 2= | Bl
17783.10  17783.04 2 34422.83 — 40044.63 3d4s(*D)5s — 3d4s(CD)5p ‘D — D° My =" B1
17873.04  17873.04 3 34480.00 — 40073.49 3d4s(*D)5s — 3d4as(*D)5p ‘D —“D° S5h=31 B1
17903.74  17903.77 3 34567.19 — 40151.08 3d4s(*D)5s — 3d4s(*D)5p ‘D — F° ="/ Bl
1792046  17920.40 15 34567.19 — 40145.90 3d4s(D)5s — 3d4s(°D)5p ‘D — F° =%y B1
17952.54  17952.54 11 34480.00 — 40048.72 3d4s(*D)5s — 3d4s(*D)Sp ‘D — *F° o=/ Bl
17958.83  17958.90 7 34422.83 — 39989.58 3d4s(*D)5s — 3d4sCD)Sp ‘D — “F° =21 B1
17977.73  17977.66 2 34567.19 — 40128.13 3d4s(CD)Ss — 3d4s(*D)5p ‘D - ‘D° =2 Bl
17982.35  17982.32 4 34390.25 — 39949.75 3d4s(°D)5s — 3d4s(*D)35p ‘D — F° Yy~ 3/, Bl
18046.10 2 B1
18055.20  18055.39 3 34567.19 — 40104.19 3d4s(’D)5s — 3d4s(°D)35p ‘D —’F° =3/ Bl
18056.37 3 Bl
18081.52 1 Bl
18088.25 {18088.32 2 34422.83 — 39949.75 3d4s(*D)5s — 3d4s(*D)5p ‘D — ‘F° =31 Bi
18088.38 37908.50 — 43435.40 3d*CP)dp — 3d4s(‘D)4d pe — 7P =3/ B1
18145.12  18145.25 2 34480.00 — 39989.58 3d4s(’D)5s — 3d4s(°D)5p ‘D — F° =32 Bl
18217.33  18217.20 26 20236.86 — 25724.68 3d*(1G)4s — 3d4s(°D)dp G - ="/ B1
18226.66  18226.50 2 20239.66 — 25724.68 3d(1G)4s — 3d4s(D)p G - P =" B1
18232.51  18232.41 1 36666.42 — 42149.66 3d*('D)4p — 3d4s('D)4d P —F S/ —%/2 Bl
18235.27  18235.27 4 35671.04 — 41153.42 3d4s(’D)5s — 3d*(°P)ap D - p° 32—="3/ B1
18280.86  18280.82 1 36730.12 — 42198.84 3d%('D)4p — 3d4s(‘D)ad P F ="/ Bl
18455.87  18455.70 6 35745.62 — 41162.52 3d4s(°D)5s — 3d*(°P)dp D - p° fr— /s Bl
18523.93  18523.92 4 37855.61 — 43252.56 3d4s('D)3s. — 3d4s('D)5p p - p° 5= Bl
18549.32  18549.26 3 37780.87 — 43170.45 3d4s('D)5s — 3d4s('D)5p D - p° =2 Bl
18704.10  18704.04 40 20239.66 — 25584.64 3d*(1G)s — 3d4s(’D)dp G - F° =1 BI
19382.41 {19382.37 2 37780.87 — 42938.79 3d4s('D)5s — 3d4s('D)5p D —F° =N B!
19382.48 31172.70 — 36330.59 3d*CF)p — 3d° ‘F° — D2 VIV Bl
19513.57  19513.72 3 37855.61 — 42978.51 3das('D)ds — 3das(*D)Sp ) — 2 VISV Bl
19610.84  19610.68 3 30573.17 — 35671.04 3d4s(D)4p — 3d4s(’D)5s P D Y7, B
19807.32  19807.24 2 15672.58 — 20719.86 3d4s(CD)4p — 3d*(°P)4s b S Voo o)
19840.10  19839.95 3 30706.66 — 35745.62 3d4s(CD)ap — 3d4s(D)5s & S B VI 1
19849.99 2 ni
19959.21  19959.21 4 15672.58 — 20681.43 3d4s(D)4p — 3d*(CP)ds B S VAVS 1
201425 201424 5 15756.57 — 20719.86 3d4s(D)4p — 3d’CP)ds LA S HI
20499.7  20499.7 1 36276.63 — 41153.42 3d® — 3d*(CP)p ‘P2 P Y. 1l
20689.8  20690.0 1 36330.59 — 41162.52 3d* — 3d*('P)dp ‘DY D oot 1l
20703.9  20704.0 1 35671.04 — 40499.71 3d4s(’D)5s — 3d4s('D)Sp SCI Voo Bl
21088.2  21088.1 2 29022.82 — 33763.53 3d*(F)ap - 3d* R L TR 1
21259.5  21259.7 3 29096.18 — 33798.64 3Py 3d' Gt s v
21284.0  21283.8 50 16022.73 — 20719.86 3d4s(‘D)Mp - 3d('PHas O U Bl
21378.5  21378.6 2 35671.04 — 40347.34 3das(*)5s 3das(‘D)ysp ‘DD Yy Bl
21455.1  21455.2 18 16021.82 — 20681.43 3d4s('D)Mp 3Py KON | 1= Bl
214683  21468.3 3 29189.84 — 33846.59 3d(F)ap - 3d* G- F ° ="/ B1
21484.9 {21484.7 7 36793.65 — 41446.85 3(Pyp  3dds('D)4d D - P Yy = B1
21484.9 11557.69 — 16210.85 3d*(*F)ds — 3d4s(*D)dp ‘F —‘D° /=12 Bl
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Se 1 - Continued

Mult. Wavelength (;\) Relative Levels (cm™") Configurations Terms J values Ref.
No. | Observed Calculated intensity Lower Upper Lower Upper Lower Upper | Lower Upper

21606.2  21606.0 2 33153.79 — 37780.87 3d*(CF)4p — 3d4s('D)5s R SR ) 5y — 32 Bl
216254  21625.3 6 16096.90 - 20719.86 3d4s(’D)4p — 3d*(P)as p° —?p 32~3/, | Bl
21634.1  21634.1 16 11519.99 — 16141.06 3d’(F)4s — 3d4s(’D)dp ‘F - ‘D° 3y =% Bl
21706.4  21706.4 2 35745.62 — 40351.30 3d4s(’D)Ss — 3d4s(’D)5p P - 2p° 3y =3, Bl
21719.6  21719.6 4 29303.51 — 33906.38 3d*(CFydp — 3d° ‘G° —‘F U, —2%, Bl
217304  21730.5 165 11610.28 — 16210.85 3d*CF)4s — 3d4s(D)p ‘F — ‘D° =1 Bl
21806.4  21806.5 19 16096.90 — 20681.43 3d4s(CD)p — 3d*(CP)4s PP =11 Bl
218120  21812.0 305 11557.69 — 16141.06 3d*(F)4s — 3d4s(*D)p ‘F - ‘D° 32—/ Bl
21833.9 218338 9 16141.06 — 20719.86 3d4s(’D)4p — 3d*(P)4s ‘D° — 2P 5 — 3 Bl
218427  21842.8 190 11519.99 — 16096.90 3d*(*F)ds — 3d4s(’D)4p ‘F - D° =3/, Bl
22024.2  22024.2 305 11557.69 — 16096.90 3d*(F)4s — 3d4s(D)4p ‘F - D° S =3/ B1
22052.1 220521 995 11677.38 — 16210.85 3d*(F)ds — 3d4s(*D)dp ‘F —‘D° %2 — /2 BI
22065.4 22065.2 290 11610.28 — 16141.06 3d7(T)4s ~ 3d4s(D)dp ‘F — ‘D° 2= 2 Bl
222072 22207.1 60 11519.99 — 16021.82 3d*CF)4s — 3d4sCD)p ‘F —‘D° 2—3%, | Bl
22266.7  22266.7 710 11519.99 — 16009.77 3d*(*F)4s — 3d4s(’D)p ‘F — D° 3y =/, BI
22390.1 22300.1 12 11557.69 — 16022.73 3d2(F)4s — 3d4s(*D)p R D S0y — 32 Bl
223948  22394.7 695 11557.69 ~ 16021.82 3d*(*F)4s — 3d4s(’D)dp F — *D° /2 — Bl
22551.5  22551.2 3 35671.04 — 40104.19 3d4s(D)5s — 3d4s(CD)5p D - =3/ Bl
22637.0 226370 60 11610.28 — 16026.62 3d*(F)ds — 3d4s(D)p F — *F° = %/a Bl
226567 226570 250 11610.28 — 16022.73 3d2(F)4s — 3d4s(*D)ap FODe° Ve Bl
22661.5 4 Bl
22693.0  22692.9 4 35745.62 — 40151.08 3d4s(D)5s — 3d4s(D)5p D —2F° 2=/ Bl
229863 22986.2 510 11677.38 — 16026.62 3d(F)ds — 3d4s(*D)dp F— P % — /2 Bl
23119.9  23120.1 85 11557.69 — 15881.75 3d*(’F)ds — 3d4s(*D)dp ‘F — ‘F° 5=/ Bl
23280.0 {23279.6 13 41960.97 — 46255.40 3d*(°F)5s — 3d*(°F)Sp ‘F —F° 5/ =2 Bl
23280.0 20719.86 — 25014.21 3d*CP)4s — 3d4s(D)4p p —p° 3y =32 Bl

23404.8  23404.8 460 11610.28 — 15881.75 3d°CF)4s — 3d4s(D)4p ‘F —F° =12 B1
23597.4 235975 70 11519.99 — 15756.57 3d*(F)ds — 3d4sCD)dp F —~‘F° 3 =32 B1
23778.2 237783 50 11677.38 — 15881.75 3d*(F)as — 3d4sCD)dp ‘F — F° % = Bl
23809.3  23809.4 365 11557.69 — 15756.57 3d*(F)4s — 3d4s(*D)4p F - P /=32 Bl
23889.7 {23889.6 7 37964.89 — 42149.66 3d°CP)4p — 3d4s('D)4d P 5/ —=3/2 Bl
23889.8 20681.43 — 24866.17 3d*(*P)4s — 3d4s(CD)dp P - Ip° Vr—=3/2 Bl

24074.7  24074.8 405 11519.99 — 15672.58 3d*(’F)ds — 3d4s(*D)4p ‘F —F° =3/ Bl
24111.4 {24111.2 55 20719.86 — 24866.17 3d*(P)s — 3d4s(D)ap p _p° =22 Bl
24111.4 11610.28 — 15756.57 3d*(°F)4s — 3d4s(D)dp ‘F — *F° =3/ B1

242954 242954 27 11557.69 — 15672.58 3d*CF)4s — 3d4s(*D)dp ‘R —F° 5~ Bl
245447 245447 85 17012.76 — 21085.85 3d¥('D)4s — 3d4s(‘D)4p p - F° =1 Bl
24611.2 2 Bl
24869.0  24868.9 4 17012.76 — 21032.75 3d%('D)4s — 3d4s('D)dp p 2% 5/y — /s B1
249458 24945.7 45 17025.14 — 21032.75 3d%('D)4s — 3d4s('D)4p D —F° =N Bl
25148.0 {25147.5 5 20681.43 — 24656.88 3d“(°*P)4s — 3d4s(D)dp P — 2p° Yy =1 Bl
25148.5 20681.43 — 24656.72 3d*(°P)4s — 3d4s(‘D)dp p - p° o= Bl1

25392.9  25393.0 7 20719.86 — 24656.88 3d*(*P)4s — 3d4s('D)4p p . 2p° S =31 Bl
25493.2 25493.3 2 33055.98 — 36977.51 3d*CF)4p — 3d° GT -G =12 Bl
25612.4 256123 2 33151.20 — 37054.51 3d*(F)dp — 3d? ’G° -G % —°/s Bl
26145.5 261454 2 33153.79 — 36977.51 3d*(F)dp — 3d° P -G ="/ B1
26162.0  26162.2 3 32751.50 — 36572.77 3d*CF)4p — 3d* D> — P =21 Bl
26178.1 26178.3 2 32696.84 — 36515.76 3d%(F)4p — 3d°® ‘D~ P 5/ =3/ Bl
26456.4  26456.4 40 17307.08 — 21085.85 3d*(P)4s — 3d4s('D)ap P - 3 —="/2 Bl
26475.0  26475.0 7 33278.40 — 37054.51 3d*(CF)dp — 3d° 2P -G Yy =%/ B1
26520.0 265202 15 26936.98 — 30706.66 3d%(1S)4s — 3d4s(D)4p 5 - 2p° /2 =3/, | Bl
26805.1  26805.1 3 43860.12 — 47589.73 3d*(1G)4p — R 3G =2/ Bl
274940  27493.8 7 26936.98 — 30573.17 3d*(1S)4s — 3d4s(*D)4p 5 —2p° Y= Bl
28936.1  28936.1 2 34422.83 — 37877.78 3d4s(D)5s — 3d*(CP)4p ‘D — “pP° =1 Bl
29052.0  29052.0 3 33707.06 — 37148.22 3d*(CF)dp — 3d° K D 5/ =3/ Bl
29159.4  29159.3 2 34480.00 — 37908.50 3d4s(’D)5s — 3d*(P)dp ‘D — “pP° 3y — /s Bl
294238  29423.6 2 34567.19 — 37964.89 3d4s(°’D)5s — 3d*(°P)dp ‘D —*p° y—3/s Bl
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WAVELENGTHS AND ENERGY LEVEL CLASSIFICATION OF SCANDIUM 1723

Sc 1 - Continued

Muit. Wavelength (A) Relative Levels (cm™") Configurations Terms J values Ref.
No. | Observed Calculated intensity Lower Upper Lower Upper Lower Upper | Lower Upper
30312.7 30312.6 2 40562.06 — 43860.12 3d4s(*D)dd — 3d*(1G)4p )G —F° % =/ Bl
31172.8 31172.3 2 43252.56 — 46459.66 3d4s('D)5p — D - F 32—/ Bl
{31173.1 31215.81 — 34422.83 3d*CF)4p — 3d4s(’D)5s T — D 32~/ BI
31196.1 2 Bi
32120.7 321204 3 33846.59 — 36959.03 . 3d* — 3d*(P)dp ‘F — ‘D° ="/ B1
32749.5 32749.5 14 33906.38 — 36959.03 3d® — 3d*(P)4p ‘F - D° % ="/ B1
33174.0 33173.7 12 33846.59 — 36860.20 3d® — 3d*(CP)4p ‘F - D° 2=/ Bl
33317.0 333168 2 33763.53 — 36764.20 3d* — 3d*(CP)p ‘F —D° /2—=. | Bl
33379.8 33379.8 8 33798.64 — 36793.65 3d? — 3d°(P)dp ‘F - ‘D° 3y =3/, Bl
Sci
Mult. Wavelength (;\) Relative Levels (cm™Y) Configurations Terms J values Ref.
No. | Observed Calculated intensity Lower Upper Lower Upper Lower Upper | Lower Upper
1160.212  1160.216 0 4883.57 — 91074.4 3d* — 3d6f F — ’G° 3—-4 J1
1161.347 1161.347 1 4987.79 — 91094.7 3d* — 3d6f °F - 3G° 4 -5 J1
1161.624 1161.621 0 4987.79 — 91074.4 3d* — 3d6f ’F — 3G° 4 —4 J1
1161.781 1161.781 0 4987.79 — 91062.5 3d? — 3d6f F —3F° 4—4 J1
1162.544 1162.544 0 4802.87 — 90821.1 3d* — 3d6f ’F — 3G° 2 -3 J1
1163.464  1163.466 0 4987.79 — 90937.9 3d? — 3d6f F —H° 4-—5 J1
1203.635  1203.635 0 2540.95 — 85622.6 3das — 3d5f D — 'F° 2 -3 J1
1237.170  1237.170 0 4987.79 — 85817.40 3d* — 3d5f F — 'H° 4-—5 J1
1237.317  1237.322 1 4802.87 — 85622.6 3d* — 3d5f F P 2-3 J1
1238.571 1238.558 1 4883.57 85622.6 3d? — 3d5f 3F - P° 3—-3 J1
1238.813  1238.813 3 4883.57 — 85605.99 3d* — 3d5f )F —3G° 3--4 J1
1238.963  1238.959 0 4987.79 — 85700.7 3d? — 3d5f F —D° 4-3 J1
1239.952 1239.952 4 4987.79 — 85636.05 3d? — 3d5f r —3Ge° 4 -5 Ji
1240415 1240415 1 4987.79 — 85605.99 3d* — 3d5f F —-3G° 44 I
1240.656  1240.656 2 4802.87 — 85405.39 3d? — 3d5f F —-3G° 2.3 J1
1240.810 1240.810 1 4987.79 — 85580.3 3d’ — 3d5f ‘F — ‘F° 4 4 o
1241.166  1241.166 2 4883.57 — 85452.99 3d? — 3d5f F—- o REER] 1
1241.283  1241.283 1 4883.57 — 85445.35 3d? — 3d5f ‘F — 'H° LR 11
1241.979  1241.979 0 4987.79 — 85504.42 3d* — 3d5f ‘Foone 40N 11
1242.693  1242.693 0 4883.57 — 85353.96 3d* — 3d5f Yoo L ]
1247.834  1247.834 0 10944.56 — 91083.4 3d? — 3déf B DI b N f 1
1265.653  1265.653 0 12154.42 — 91165.0 3d* — 3d6f ‘roop R 1
1266.246  1266.246 0 12154.42 — 91128.0 3d? — 3def REEN N N ' 8]
1299.787  1299.787 1 14261.32 — 91197.0 3d* - 3dof | G 40N oo
1304.182  1304.179 0 14261.32 — 90937.9 3d° 3def ! Gooo'He 408 3
1337.684  1337.683 0 10944.56 — 85700.7 3 3dSS | DD 2 3 J1
1338.413  1338.394 1 10944.56 — 85661.0 MM DD 2-2 J1
1339.077  1339.082 2 10944.56 — 85622.6 S D~ 'F° 2-3 J1
1340.237  1340.237 1 10944.56 - 85558.24 RYZ AR 1717 A 'D - 'D° 22 31
1342.130  1342.130 2 10944.56 — 85452.99 3d* — 3d5f D - ° 2-3 J1
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Sc u - Continued

Mult. Wavelength (A) Relative Levels (cm™') Configurations Terms J values Ref.
No. | Observed Calculated intensity Lower Upper Lower Upper Lower Upper | Lower Upper
1356.287  1356.287 0 12101.50 — 85832.20 3d? — 3d5f p - %pe 1-0 n
1356.868  1356.868 0 12101.50 — 85800.62 3d? — 3d5f p - 3pe 1-1 1
1357.843  1357.843 0 12154.42 — 85800.62 3d? — 3d5f p —3p° 2-—-1 J1
1358.246  1358.246 2 12154.42 — 85778.78 3d* — 3d5f p —3p° 2 -2 J
1359.439 - 1359.444 1 12101.50 — 85661.0 3d* — 3d5f P D 1-2 J1
1359.688  1359.688 2 12154.42 — 85700.7 3d* — 3d5fF P — D 2-3 J1
1360.221  1360.221 1 12074.10 — 85591.59 3d? — 3dsf p - D 0—1 J1
1361.345  1361.345 1 12101.50 — 85558.24 3d? — 3d5fF P - p° 1-2 J1
1366.591  1366.591 0 2540.95 — 75715.75 3d4s — 3d4f 'D - D° 2 -3 n
1368.927  1368.927 2 2540.95 — 75590.84 3d4s — 3d4f 'D - 'D° 2-2 J1
1369.647  1369.647 2 2540.95 — 75552.46 3d4s — 3d4f D~ 'F° 2-3 1
1373.020 1373.020 1 2540.95 — 75373.10 3d4s — 3d4f D - 2 -3 J1
1397.505  1397.505 3 14261.32 — 85817.40 3d? — 3d5f G - 'H° 45 J1
1403.645  1403.645 1 14261.32 — 85504.42 3d* — 3d5f 'G - *H° 45 B
1406.615  1406.615 0 14261.32 - 85353.96 3d* — 3d5f 'G - 'G° 4 -4 J1
1409.802  1409.802 0 4987.79 — 75919.75 3d? — 3d4f F — 'H° 4 -5 J1
1411472 1411.472 1 4802.87 — 75650.90 3d? — 3d4f F —D° 2—1 J1
1412.487 1412.487 1 4883.57 — 75680.69 3d* — 3d4f 3F —D° 32 Ji
1412.669 1412.669 ] 4802.87 — 75590.84 3d? — 3d4f F — 'D° 2—2 J1
1413436  1413.436 3 4802.87 — 75552.46 3d? — 3d4f F — 'F° 2-3 1
1413.868  1413.868 2 4987.79 — 75715.75 3d? — 3d4f F —D° 4 -3 J1
1414.879  1414.879 3 4883.57 — 75561.00 3d? — 3d4f °F — °H° 3-—-4 J1
1415.050  1415.050 2 4883.57 — 75552.46 3d* — 3d4f ’F —'F° 3-3 J1
1415968  1415.968 4 4987.79 — 75610.83 3d? — 3d4f SF —'H° 4 -5 J1
1416.698  1416.698 3 4883.57 — 75470.24 3d? — 3d4f F —F° 3 -4 J1
1416.968  1416.968 4 4987.79 — 75561.00 3d* — 3d4f ’F —H° 4 -4 J1
1417.028  1417.028 4 4802.87 — 75373.10 3d* — 3d4f F - °F° 2-3 J1
1417.139  1417.140 0 4987.79 — 75552.46 3d* — 3d4f F — 'F° 4 -3 J1
1418.301  1418.301 5 4883.57 — 75390.49 3d? — 3d4f F —3G° 3 -4 J1
1418.322  1418.322 5 4802.87 — 75308.70 3d? — 3d4f F - 3G° 2-—-3 J1
1418.334  1418.334 5 4802.87 — 75308.13 3d* — 3d4f F - %F° 2 -2 J1
1418.650 1418.650 3 4883.57 — 75373.10 3d? — 3d4f ’F — ’F° 3-3 J1
1418.773  1418.773 6 4987.79 — 75471.25 3d? — 3d4f ’F —3G° 45 J1
1418.793  1418.793 6 4987.79 — 75470.24 3d? — 3d4f ’F — 3F° 4 -4 1
1419.948  1419.948 2 4883.57 — 75308.70 3d? — 3d4f 3F - 3G° 3-3 n
1419.959  1419.959 2 4883.57 — 75308.13 3d? — 3d4f F - F° 32 J1
1420.400  1420.400 2 4987.79 — 75390.49 3d? — 3d4f F —3G° 4 -4 J1
1421.709  1421.709 3 4883.57 — 75221.47 3d? — 3d4f F - 1G° 3-4 J1
1423.818  1423.818 1 4987.79 - 75221.47 3d* — 3dAf F — 'G° 4 -4 J1
1502.828  1502.828 2g 177.76 - 66718.99 3d4s — 3d5p ‘D - F° 3-—4 J1
1503.395  1503.395 0g 67.72 — 66583.86 3d4s — 3d5p ‘D - D° 23 J1
1503.850  1503.850 ig 67.72 — 66563.73 3d4s — 3d5p ‘D —°F° 2-3 J1
1504.673  1504.673 1g 0.00 — 66459.64 3d4s — 3d5p ‘D - F° 1-2 1
1505.459  1505.459 Og 67.72 — 66492.66 3d4s — 3d5p ‘D - D¢ 2 -2 J1
1505.886  1505.886 1g 177.76 — 66583.86 3d4s — 3d5Sp ‘D —-°D° 3-3 J1
1506.208  1506.207 0g 67.72 — 66459.64 3d4s — 3d5p D - F° 2-2 J1
1506.257 1506.257 Og 0.00 — 66389.74 3d4s — 3d5p D - D° 1-1 J1
1516.137  1516.137 2 2540.95 — 68498.06 3d4s — 3dSp D - 'p° 2 -1 Jt
1533.677  1533.677 0 2540.95 — 67743.72 3d4s — 3d5p D - 'F° 2-3 J1
1535.421 1535.421 1 10944.56 — 76073.28 3d? — 3d4f D - 'p° 2-—-1 J1
1538.288 1538.288 0 10944.56 — 75951.88 3d? — 3d4f D - 3p° 2—1 J1
1543.896  1543.896 2 10944.56 — 75715.75 3d? — 3d4f 'D - D¢ 2—-3 J1
1544.241  1544.241 0 2540.95 — 67297.68 3d4s — 3d5p D —P° 2 -1 J1
1544.733 1544.732 2 10944.56 — 75680.69 3d? — 3d4f D - D° 2-2 J1
1546.880 1546.879 5 10944.56 — 75590.84 3d? — 3d4f 'D - 'D° 2 -2 J1
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WAVELENGTHS AND ENERGY LEVEL CLASSIFICATION OF SCANDIUM 1725
Sc 1t - Continued
Y 1. .
Mult. Wavelength (A) Relative Levels (cm™") Configurations Terms J values Ref.
No. | Observed Calculated intensity Lower Upper Lower Upper Lower Upper | Lower Upper

1547.798  1547.798 6 10944.56 — 75552.46 3d? — 3d4f D - 'F° 2~3 J1
1552.107  1552.107 4 10944.56 — 75373.10 3d? — 3d4f 'D —F° 2 -3 Ji
1553.660  1553.660 1 10944.56 — 75308.70 3d? — 3d4f 'D - 3G*° 2—-3 J1
1553.674  1553.674 1 10944.56 — 75308.13 3d% — 3d4f 'D —’F° 2-2 J1
1564.488  1564.488 0 2540.95 — 66459.64 3d4s — 3d5p D - F° 2-2 J1
1565.118 1565.118 2 12101.50 — 75994.43 3d? — 3d4f Sp — 3p° 1-0 J1
1565.490  1565.490 0 12074.10 — 75951.88 3d? — 3d4f p —p° 0—1 J1
1565.952  1565.952 0 26081.34 — 89940.27 3d4p — 4s4d D —-'D 22 J1
1566.161  1566.161 2 12101.50 — 75951.88 3d? — 3d4f p - 3p° 1—1 J1
1567.126  1567.126 0 12101.50 — 75912.58 3d? — 3d4af p —’p° 1-2 J1
1567.460  1567.461 2 12154.42 — 75951.88 3d? — 3d4f p —3p° 2 -1 J1
1568.427  1568.427 5 12154.42 — 75912.58 3d? — 3d4f p - p° 2-2 J1
1572.842  1572.842 6 12101.50 — 75680.69 3d? — 3d4f - p° 1-2 J1
1572.901  1572.901 6 12074.10 — 75650.90 3d2‘ - 3d4f 3p D 0—1 J1
1573.283  1573.284 5 12154.42 — 75715.75 3d* - 3d4f P~ D" 23 Ji
1573.579  1573.579 2 12101.50 — 75650.90 3d?* — 3d4f P - ’D° 1-1 J1
1574.152 1574.152 1 12154.42 — 75680.69 3d* — 3d4f p —°D° 22 J1
1574.619  1574.619 2 2540.95 — 66048.39 3d4s — 3d5p 'D - 'D° 2 -2 J1
1575.068  1575.068 2 12101.50 — 75590.84 3d? — 3d4f P — 'D° 1-2 J1
1581.811 1581.811 2 12154.42 — 75373.10 3d? — 3d4f P —F° 23 J1
1582.112  1582.113 0 12101.50 — 75308.13 3d? — 3d4af p—F° 1-2 J1
1583.424  1583.424 0 12154.42 — 75308.70 3d? — 3d4f P —3G° 2-3 J1
1583.438  1583.438 0 12154.42 — 75308.13 3d* — 3d4f P~ F° 2-2 J1
1619.926  1619.926 2 4987.79 — 66718.99 3d? — 3d5p F - F° 4—4 J1
1620.738  1620.738 1 4883.57 — 66583.86 3d? — 3d5p F — °D° 3-3 J1
1621.014  1621.014 1 4802.87 — 66492.66 3d% — 3d5p F - D 2-2 J1
1621.267 1621.267 0 4883.57 — 66563.73 3d? — 3d5p 3F - F° 3-3 J1
1623.137  1623.137 2 4883.57 — 66492.66 3d? — 3d5p ’F - p° 3-2 J1
1623.480  1623.480 2 4987.79 — 66583.86 3d? — 3d5p ’F —*D° 4 -3 J1
1623.723  1623.723 2d 4802.87 — 66389.74 3d* — 3d5p F - D 2 —1 J1
1624.008  1624.008 3d 4883.57 — 66459.64 3d? — 3d5p F —3F° 3-2 J1
1624.011  1624.011 3d 4987.79 — 66563.73 3d* — 3d5p 3F - F° 4 -3 J1
1630.005  1630.005 3 14261.32 — 75610.83 3d* — 3d4f G —'H° 4—5 J1
1631.330  1631.330 1 14261.32 — 75561.00 3d? — 3d4f 'G - ‘H° 4 -4 J1
1631.557 1631.557 1 14261.32 — 75552.46 3d? — 3dAf G — 'F° 4 -3 J1
1633.722  1633.722 2 14261.32 — 75471.25 3d? — 3d4f G —-3G° 4 -5 Ji
1633.749  1633.749 2 14261.32 — 75470.24 3d? - 3d4af G — F° 4 — 4 n
1635.880 1635.880 3 1426132 — 75390 49 342 — 3d4f G 3Ge 4 1 J1
1636.346  1636.346 1 14261.32 — 75373.10 3d* — 3d4f 'G - ’F° 43 J1
1640.416  1640.416 4 14261.32 — 75221.47 3d? — 3d4f G - 1G° 44 J1
1670971 1670 97?2 0 25955.2 — 85800.62 3d? . 3d5f s — p° 0 -1 J1
1672.538 1672.538 1 27443.71 — 87233.09 3d4p — 3d6d Fe -G 2-3 J1
1675.245  1675.244 1 27602.45 — 87295.23 3d4p — 3d6d F° -G 3—4 J1
1676.828  1676.829 0 25955.2 — 85591.59 3d? — 3d5f 'S - ‘D’ 0—1 J1
1678.863  1678.863 1 27841.35 — 87405.48 3d4p — 3d6d F° -G 4 .5 J1
1691.344  1691.344 2 30815.70 — 89940.27 3d4p — 4s4d P D 1 -2 J1
1691.647  1691.647 0 27443.71 — 86557.7 3d4p — 3d7s Feo-- D 2-1 J1
1694.770  1694.770 0 27602.45 — 86607.5 3d4p — 3d7s ‘Fe D 3-2 J1
1697.514  1697.515 1 27841.35 — 86751.0 3d4p — 3d7s ‘F° - 'D 4 -2 J1
1706.780  1706.781 0 28161.17 — 86751.0 3d4p — 3d7s ‘D° — D 3-2 J1
1736.404  1736.404 3 32349.98 — 89940.27 3d4p — 4s4d 'F* —'D 3 -2 J1
1737.514  1737.514 2 10944.56 — 68498.06 3d? — 3d5p D - p° 2-1 J1
1760.590  1760.589 2 10944.56 — 67743.72 3d* — 3dSp D~ 'F° 2-3 J1
1761.751  1761.751 5 11736.36 — 68498.06 4s? — 3d5p IS —'p° 0-—1 J1
1797.021  1797.021 Og 67.72 — 55715.36 3d4s — 4s4p D — P 2-1 J1
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Sc 1t — Continucd

Terms

Mult. Wavelength (;&) Relative Levels (cm™") Configurations J values Ref.
No. | Observed Calculated intensity Lower Upper Lower Upper Lower Upper | Lower Upper
1808.492  1808.492 0 12101.50 — 67396.19 3d? — 3d5p ’p —3p° 1-2 J1
1810.224  1810.224 1 12154.42 — 67396.19 3d? — 3d5p p_p° 2-2 Ji
1810.821  1810.821 0 12074.10 — 67297.68 3d* — 3d5p 3p - 0-1 J1
1811.719  1811.720 0 12101.50 -- 67297.68 3d* — 3d5p p_p° 1—-1 J1
1813.458  1813.458 0 12154.42 — 67297.68 3d* — 3d5p 5p —p° 2—-1 n
1813.725  1813.723 0 12101.50 — 67236.7 3d* — 3d5p p—p° 1-0 J1
1814.756  1814.756 3 10944.56 — 66048.39 3d? — 3d5p 'D - 'D° 2-2 J1
1829.713  1829.713 0Obl 11736.36 — 66389.74 4s* — 3d5p 'S - D° 0-~1 J1
1841.145  1841.145 3 26081.34 — 80395.38 3d4p — 3d5d 'D° - 'D 2-2 1
1843.062  1843.062 1 32349.98 — 86607.5 3d4p — 3d7s 'F° - D 3-2 I
1869.774  1869.774 2 14261.32 — 67743.72 3d? — 3d5p 'G - 'F° 4 -3 J1
1880.604 1880 604 R 254095 — 5571536 3dds — 4sdp D _p° 2-—-1 n
1882.442  1882.443 1 27917.78 — 81040.25 3d4p — 3d5d pe —p 1-1 J1
1883.861  1883.861 1 28021.29 — 81103.75 3d4p — 3d5d 3D° P 22 J1
1884.520  1884.512 2 29742.16 — 82806.3 3d4p — 4s4d pe - D 1 -2 1
1884.759  1884.760 1 27917.78 — 80974.94 3d4p — 3d5d R DM 1-0 J1
1884.814  1884.818 1 29736.27 — 82791.8 3d4p — 4sd4d e —°D 0-—1 n
1885.032  1885.027 1 29742.16 — 82791.8 3d4p — 4s4d p° - D 1-1 J1
1R86.118 1886.118 2 28021.29 — 81040.25 3d4p — 3d5d De P 21 I
1886.641  1886.637 3 29823.93 — 82828.3 3d4p — 4s4d P - D 2-3 J1
1887.438  1887.420 1 29823.93 — 82806.3 3d4p — 4s4d e~ D 2-2 Ji
1888.839  1888.839 4bl1 28161.17 — 81103.75 3d4p — 3d5d ‘D° - P 3-2 J1
1898.393  1898.393 1 26081.34 — 78757.46 3d4p — 3d5d D — P 2-1 J1
1908.094  1908.094 2 27443.71 — 79852.02 3d4p — 3d5d Fe - F 2-2 J1
1911.200 1911.200 2 27602.45 — 79925.59 3d4p — 3ds5d 3P —F 3-3 1
1911.581  1911.581 3 26081.34 — 78394.05 3d4p — 3d5d 'D° —'F 2-3 J1
1913.891  1913.891 0 27602.45 — 79852.02 3d4p — 3d5d P F 3-2 J1
1917.182  1917.182 3 27841.35 — 80001.24 3d4p — 3d5d F° —%F 4 -4 J1
1919967  1919.967 1 27841.35 — 79925.59 3d4p — 3d5d SF° - %F 4 -3 J1
1925.512 1925.512 2 27917.78 — 79852.02 3d4p — 3d5d 3D° - °F 1-2 J1
1926.623  1926.623 4 28021.29 — 79925.59 3d4p — 3d5d D° - %F 2-3 J1
1929.010  1929.010 4 28161.17 — 80001.24 3d4p — 3d5d ’D° —F 3—4 J1
1929.357  1929.357 0 28021.29 — 79852.02 3d4p — 3d5d D° - F 2-2 J1
1931.829  1931.829 1 28161.17 — 79925.59 3d4p — 3d5d ‘D° —-°F 3-3 J1
1932272  1932.272 4 26081.34 — 77833.88 3d4p — 3d6s 'D° - 'D 2-2 J1
1946.980  1946.980 1 29742.16 — 81103.75 3d4p — 3d5d pe - p 1-2 N
1949.167  1949.167 1 29736.27 — 81040.25 3d4p — 3d5d pe —%p 01 Ji
1949.390  1949.390 1 29742.16 — 81040.25 3d4p — 3d5d P —p 1-1 J1
1950.085  1950.085 3 29823.93 — 81103.75 3d4p — 3dsd Pt —P 2—2 n
1951.875  1951.875 1 29742.16 — 80974.94 3d4p — 3d5d pe - 3p 1-0 J1
1952.503  1952.503 1 29823.93 — 81040.25 3d4p — 3d5d p° P 2-1 n
1952.959  1952.959 4 27443.71 — 78648.06 3d4p — 3d5d F -G 2-3 J1
1954.059  1954.054 3bl 26081.34 — 77256.99 3d4p — 3deés 'D° — D 22 J1
1954.317  1954.317 1 27443.71 — 78612.48 3d4p — 3d5d SF° — D 2-3 J1
1956.535  1956.535 5 27602.45 — 78713.21 3d4p — 3d5d 3F° - 3G 3—-4 J1
1959.032  1959.032 0 27602.45 — 78648.06 3d4p — 3d5d 3P - 3G 3-3 J1
1959.419  1959.419 0 27443.71 — 78479.25 3d4p — 3d5d F* - D 2-1 J1
1961.596  1961.596 5 27841.35 — 78820.24 3d4p — 3d5d P 3G 4—5 J1
1963.190  1963.190 0 27602.45 — 78539.96 3d4p — 3d5d FP - D 3-=-2 J1
1965.723  1965.723 0 27841.35 — 78713.21 3d4p — 3d5d P - 3G 4—4 J1
1969.623  1969.623 1 27841.35 — 78612.48 3d4p — 3d5d F° — D 4 -3 J1
1975.419  1975.419 0 27917.78 — 78539.96 3d4p — 3d5d ‘D - D 1-2 RE|
1976.629  1976.629 0 28021.29 — 78612.48 3d4p — 3d5d ’D° 3D 2-3 J1
1977.790  1977.791 1 27917.78 — 78479.25 3d4p — 3d5d D - D 1-1 1
1979.466  1979.466 2 28021.29 — 78539.96 3d4p — 3d5d ‘D - D 2-2 J1
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Sc it - Continued

Mult. Wavelength A) Relative Levels (cm™?) Configurations Terms J values Ref.

No. | Observed Calculated | intensity Lower Upper Lower Upper Lower Upper | Lower Upper
1980.712  1980.712 0 28161.17 — 78648.06 3d4p — 3d5d p° - 3G 3-3 J1
1981.848  1981.848 o] 28021.29 — 78479.25 3d4p — 3d5d ’D° —-°D 2-1 I
1982.109  1982.109 2 28161.17 — 78612.48 3d4p — 3d5d ’D° - D 3-3 J1
1987.832  1987.832 2 30815.70 — 81121.77 3d4p — 4s5s pe— 18 1-0 J1
1995.288  1995.288 5 25955.2 — 76073.28 3d? — 3d4f IS - p° 0-—1 J1
2000.135v  2000.132 1 25955.2 — 75951.88 3d? — 3d4f s —3p° 0—-1 J1
2006.848  2006.847 0 27443.71 — 77256.99 3d4p — 3d6s F° - D 2-2 J1
2008.000 2007.999 0 27602.45 — 77387.17 3d4p — 3dé6s F —-D 3-3 J1
2009.340  2009.341 2 27443.71 — 77195.19 3d4p — 3d6s F° — D 2-1 J1
2013.265 2013.264 3 27602.45 — 77256.99 3d4p — 3d6s F° - D 3I—-2 J1
2016.304  2016.304 2 30815.70 — 80395.38 3d4p — 3d5d P —'D 1-2 1
2017.683 2017.683 3 27841.35 — 77387.17 ‘ 3d4p — 3d6s F° — ‘D 4 -3 J1
2022.089  2022.089 0 29736.27 — 79174.14 3d4p — 3d5d pe 38 0—1 I
2022.330  2022.330 2 29742.16 — 79174.14 3d4p — 3d5d pc 38 1-1 J1
2025.038  2025.038 1 28021.29 — 77387.17 3d4p — 3d6s ‘D~ D 2-3 n
2025.681 = 2025.681 3 29823.93 — 79174.14 3d4p — 3d5d pe 38 2-1 J1
2026.132  2026.133 0 27917.78 — 77256.99 3d4p — 3d6s ‘D —-D 1-2 n
2028.674  2028.674 2 27917.78 — 77195.19 3d4p — 3d6s ‘D - D 1—-1 1)1
2030.392 2030.393 2 28021.29 — 77256.99 3d4p — 3d6s ‘D~ D 2—-2 J1
2030.793  2030.793 3 28161.17 — 77387.17 3d4p — 3d6s ’D° - D 3-3 J1
2032.945 2032.945 0 28021.29 — 77195.19 3d4p — 3d6s ’D° - D 2-1 J1
2036.178  2036.179 1 28161.17 — 77256.99 3d4p — 3deés ‘D° — D 3-2 J1
2040.709  2040.709 1 27602.45 — 76589.3 3d4p — 4p? F° P 3-2 J1
2047.510  2047.511 ] 29823.93 — 78648.06 3d4p — 3d5d p° - 3G 2-3 J1
2048.616  2048.616 1 29742.16 — 78539.96 3d4p — 3d5d p° — D 1-2 J1
2049.004  2049.004 1 29823.93 — 78612.48 3d4p — 3d5d *P° - °D 2-3 J1
2050.920  2050.920 0 29736.27 — 78479.25 3d4p — 3d5d P — D 0-1 J1
2051.168  2051.168 0 29742.16 — 78479.25 3d4p — 3d5d p° — D 1-1 J1
2053931 2053.932 0 27917.78 — 76589.3 3d4p — 4p? p° — P 1-2 11
2058.309  2058.310 3 28021.29 — 76589.3 3d4p — 4p? D — P 22 J1
2063.675  2063.674 3 29823.93 — 78265.7 3d4p — 4s5s pr— 38 2—-1 n
2064.255 2064.256 6 28161.17 — 76589.3 3d4p — 4p? D - p 3-2 J1
2067.091  2067.090 4 32349.98 — 80711.71 3d4p — 3d5d 'F° -G 3-4 J1
2067.231  2067.231 0 30815.70 — 79174.14 3d4p — 3d5d p° 3§ 1-1 N
2067.517  2067.508 3 26081.34 — 74433.3 3d4p — 4p*® 'D° —'D 2-2 1)
2068.041 2068.041 5 28021.29 — 76360.8 3ddp — 4p? R I 21 J1
2068.643  2068.644 4 27917.78 — 76243.2 3d4p — 4p? D° - p 1—-0 J1
2080.702  2080.702 0 32349.98 — 80395.38 3d4p — 3d5d P —1D 3—2 n
2085.200  2085.200 2 30815.70 ~ 78757.46 3d4p — 3d5d P P 1—-1 Ji
2101.797  2101.797 3 29823.93 — 77387.17 3d4p — 3d6s P - D 2-3 n
2103.938  2103.939 2 29742.16 — 77256.99 3d4p — 3d6s P - D 1-2 J1
2106.417 2106.41% 1 29736.27 — 77195.19 3d4p — 3dé6s P° — D 0—-1 J1
2106.679  2106.679 1 29742.16 — 77195.19 3d4p — 3d6s 3p° - D -1 1)1
2107.566  2107.566 1 29823.93 — 77256.99 3d4p — 3d6s ’P° —°D 2-2 J1
2108.791 2108.792 0 39345.52 — 86751.0 4s4p — 3d7s P — D 2-2 J1
2126.165 2126.165 2 30815.70 — 77833.88 3d4p — 3d6s 'P° —'D 1-2 1
2160.440  2160.449 0 28161.17 — 74433.3 3d4p — 4p? ‘D —'D 3-2 J1
2171.151  2171.151 1 32349.98 — 78394.05 3d4p — 3d5d 'F° —'F 3-3 J1
2197.894  2197.894 0 32349.98 — 77833.88 3d4p — 3d6s 'F° —'D 3-2 n
2232905  2232.905 5 10944.56 — 55715.36 3d? — 4s4p 'D - 'p° 2-1 J1

UV2| 2273.109 2273.110 11 11736.36 — 55715.36 4s? — 4sdp 'S —'p° 0—1 J1
2282.936  2282.943 4 39002.20 — 82791.8 4s4p — 4s4d P — D 0-—1 J1
2288.059  2288.082 9bl 39115.04 — 82806.3 4s4p — 4s4d ’P° D 1-2 J1
2288.839  2288.841 5 39115.04 — 82791.8 4s4p — 4s4d P° —°D 1—1 J1
2290.703  2290.703 3 12074.10 — 55715.36 3d? — 4s4p p - 'p° 0-—1 I
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Muit. B Wavelength (&) Relative Levels (cm™Y) Configurations [ Terms J values Ref.
No. | Observed Calculated intensity Lower Upper Lower Upper Lower Upper | Lower Upper
2299.050  2299.053 7 39345.52 — 82828.3 4sdp — 4s4d P —D 23 I
2300.219  2300.217 4 39345.52 — 82806.3 4s54p — 454d 3pe - 3D 2 -2 J1
2300.992  2300.984 0 39345.52 — 82791.8 4s4p — 4s4d P° — D 2—1 J1
2375.503 2375513 6 32349.98 — 744333 3d4p — 4p? 'F°—'D 32 J1
2378.071  2378.072 2 39002.20 — 81040.25 4s4p — 3d5d S A 0—1 J1
2380.867  2380.866 2 39115.04 — 81103.75 4s4p — 3d5d 3pe _p 1-2 J1
2384.473  2384.473 1 39115.04 — 81040.25 4s4p — 3d5d 35pe —p 1-1 1)1
2388.193  2388.193 2 39115.04 — 80974.94 4s4p — 3d5d 3pe _3p 1-0 J1
2394.009  2394.008 4 39345.52 — 81103.75 4s4p — 3d5d B A 2-2 J1
2397.655  2397.654 2 39345.52 — 81040.25 4s4p - 3d5d A 21 i
2488.549  2488.549 0 39002.20 — 79174.14 4sd4p — 3d5d 3pe 38 0—1 J1
2495.558  2495.559 1 39115.04 — 79174.14 4s4p — 3d5d P33 1—-1 J1
2510.000  2510.001 3 39345.52 — 79174.14 4s4p — 3d5d P38 21 J1
UV1| 2540.824 2540.822 3g 0.00 — 39345.52 3d4s — 4s4p D —*p° 12 J1
UV1| 2545.196 2545.203 8g 67.72 — 39345.52 3d4s — 4s4p D - %p° 22 J1
UVI1| 2552350 2552.354 10g 177.76 — 39345.52 3d4s — 4sdp D - *P° 32 J1
2553.480  2553.469 0 39115.04 — 78265.7 4s4p — 4s5s 3P 38 1—1 J1
UV1| 2555.789 2555.795 8g 0.00 — 39115.04 3d4s — 4s4p D - p° 1—1 J
UV1| 2560.232  2560.227 10g 67.72 — 39115.04 3d4s — 4s4p D - p° 2—1 J1
UV1, 2563.192 2563.189 8g 0.00 — 39002.20 3d4s — 4sdp D —3p° 1-0 J1
2568.605  2568.591 1 39345.52 — 78265.7 4s54p — 4s5s 3P 38 2—1 J1
2588.253 2388.253 o] 26081.34 — 64705.89 3d4p — 3d4d ‘D" - P 2 -2 J1
UV3| 2611.194 2611.186 7 26081.34 — 64366.68 3d4p — 3dad 'D° —~'D 22 I
2667.699 {2667.695 3 29742.16 — 67216.56 3d4p — 3d4d pe_ 18 1—-0 B!
2667.705 39115.04 — 76589.3 4s4p — 4p? pe —p 1-2 n
2675.958  2675.965 3 39002.20 — 76360.8 4sd4p — 4p* pe-p 0—1 J1
2680.653  2680.651 2 26081.34 — 63374.63 3d4p — 3d4ad 'D° - °F 2-2 J1
2684.080  2684.072 2 39115.04 — 76360.8 4s4p — 4p’ pe - 3p 1-1 1
2684.219  2684.215 5 39345.52 — 76589.3 4s4p — 4p* pe —3p 22 Il
2692.579  2692.574 2 39115.04 — 76243.2 4s4p — 4p? pe _%p 1—~0 J1
2700.828  2700.786 4d 39345.52 — 76360.8 4s4p — 4p° Spe —3p 2-1 J1
2707.536  2707.538 V] 27443.71 — 64366.68 3d4p — 3d4d Y — D 22 J1
2716.249  2716.249 0d 2540.95 — 39345.52 3d4s — 4s4p 'D - 3p° 22 J1
2721.843  2721.844 1 27917.78 — 64646.70 3d4p - 3dAd ‘De - %p 1—1 J1
2724.140 2724.138 2 27917.78 — 64615.77 3d4p — 3d4d 3pe —3p 1—-0 11
2725.129  2725.132 1 28021.29 — 64705.89 3d4p — 3d4d D P 22 n
2729.539  2729.537 4 28021.29 — 64646.70 3d4p — 3d4d ‘De %P 2—1 J1
2733.378  2733.367 0 2540.95 — 39115.04 3d4s — 4s4p D - 3p° 2-1 J1
2735.568  2735.564 4 28161.17 — 64705.89 3d4p — 3d4d pe - %p 3-2 J1
2746.363 2746376 5bl 30815.70 — 67216.56 3d4p — 3d4d pe 18 1-0 1
2761.194  2761.195 0 28161.17 — 64366.68 3d4p — 3d4d D° —'D 3—-2 1
UV4 | 2776.855 2776.846 1 27443.71 — 63445.16 3d4p — 3d4d SF° —SF 2—-3 J1
UV4| 2782.306 2782297 11 27443.71 — 63374.63 3d4p — 3d4d P —F 2-2 J1
UV4 | 2782.669 2782.671 2 27602.45 — 63528.54 3d4p — 3d4d SF° —3F 34 n
UV4 | 2789.151 2789.145 12 27602.45 — 63445.16 3d4p —.3d4d F° —F 3—-3 J1
UV4 | 2794.644 2794.644 5 27602.45 — 63374.63 3d4p — 3d4d F° - °F 3-—-2 J1
UV4 | 2801.306 2801.300 9 27841.35 — 63528.54 3d4p — 3d4d F° —F 4—4 J1
UV4| 2807.871 2807.861 3 27841.35 — 63445.16 3d4p — 3d4d Fe _F 4—3 I
UV5| 2819.491 2819499 9 27917.78 — 63374.63 3d4p — 3dAd ‘D —3F 1-2 Ji
UV5| 2822.121 2822.125 9 28021.29 — 63445.16 3d4p — 3d4d D° —F 23 J1
UVS5| 2826.639  2826.633 10 28161.17 — 63528.54 3d4p — 3d4d D —3F 34 J1
UV5| 2827.758 2827.755 3 28021.29 — 63374.63 3d4p — 3d4d ‘D° —F 22 n
UV5| 2833316 2833.313 4 28161.17 — 63445.16 3d4p — 3d4d ‘D —F 3—-3 Ji
2859.271  2859.267 4 29742.16 — 64705.89 3d4p — 3d4d pe . 3p 1-2 J1
2863.639  2863.633 5 29736.27 — 64646.70 3d4p — 3dad pe _p 01 n
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Mult, Wavelength () Relative Levels(cm™) Configurations Terms ~ Jvalues  [Ref.
No. | Observed Calculated | intensity Lower Upper Lower Upper Lower Upper | Lower Upper

2864.114 2864.116 4 29742.16 — 64646.70 3d4p - 3d4d 3p° - p 1-1 n
2865.978 2865.970 8 29823.93 — 64705.89 3d4p —- 3d4d 3pe - %p 2-2 n
2866.661 2866.656 5 29742.16 - 64615.77 3d4p — 3d4d 3pe - 3p 1-0 I
2870.848 2870.842 6 20823.93 — 64646.70 3d4p — 3d4d 3pe - 3p 2-1 I
2887.283  2887.280 3 29742.16 — 64366.68 3d4p — 3d4d p° - 1D 1-2 n
2894.122 {2894.115 20823.93 — 64366.68 3d4p —- 3ddd pe — Ip 2-2 |
2894.123 2 4802.87 — 39345.52 3d? - 4sdp 35F - 3pe 2-2 n

2912.977 2912.979 7 26081.34 — 60400.41 3d4p — 3d4d Ipe - p 2-1 J1
2920.965 2920.993 3 55715.36 — 89940.27 4sdp — 4sdd b Sl ») 1-2 J1
2924,340  2924.334 0 26081.34 — 60267.16 3d4p ~ 3d4d D° - 3G 2—-3 n
2947.207 2947.202 2 26081.34 — 60001.91 - 3d4p - 3d4d 1D° - 3D 2-3 n
2949.844 2949.844 2d 30815.70 — 64705.89 3d4p — 3d4d ipe - 3p 1-2 T
2955.009 2955.005 0 30815.70 —~ 64646.70 3d4p — 3d4d pe - 3p 1~-1 i |
2957.707 2957.710 0 30815.70 — 64615.77 3d4p — 3d4d pe - %p 1-0 J1
2958.273  2958.264 2 26081.34 — 59875.08 3d4p - 3d4d D° - 3p 2-1 J1

44 2979.676 {2979.669 8 30815.70 — 64366.68 3d4p —- 3d4d pe .. 1In 1 -2 I
: 2979.694 20823.93 ~ 63374.63 3d4p — 3d4d 3pe — 3F 2-~2 1
2988.918 2988.926 12bl 26081.34 — 59528.42 3d4p — 3d4ad ip° - 'f 2-3 n
3015.379 3015.381 8bl 27917.78 — 61071.43 3d4p — 3d4d ’pe - 3§ 1-1 J1
3033.412 3033.401 1 27443.71 - 60400.41 3d4p - 3d4d 3fFe - 1p 2~1 J1

47 3039.922 3039.917 12 32349.98 — 65236.04 3d4p —~ 3d4d 1F° - 1G 3-4 J1
37 3045.725 3045.716 12 27443.71 — 60267.16 3d4p — 3d4d 35F° - 3G 2-3 J1
37 3052.922 3052.919 14 27602.45 — 60348.46 3d4p — 3d4d 3F° - 3G 3-4 I
37 3060.537 3060.518 7d 27602.45 — 60267.16 3ddp — 3d4d 3F° - 3G 3-3 n
37 3065.117 3065.111 12 27841.35 - 60457.12 3d4p — 3d4d 3F° - 3G 4-5 N
37 3075.358 3075.357 10 27841.35 — 60348.46 3d4p - 3d4d 3F° - 3G 4-4 I
36 3077.401 3077.379 1 27443.71 ~ 59929.46 3d4p — 3d4d 3F° - 3D 2-2 Ry |
3077.689 3077.674 0 27917.78 — 60400.41 3d4p — 3d4d 3p° -~ 1p 1-1 1

36 3082.561 3082.539 6 27443.71 — 59875.08 3d4p — 3d4d 35F° - D 2—-1 J1
37 3083.076  3083.068 0 27841.35 — 60267.16 3d4p — 3d4d 3F° - 3G 4-3 n
36 3085.563 3085.575 1d 27602.45 — 60001.91 3d4p - 3d4d 5F° - 3D 3-3 J1
3087.538 3087.513 1 28021.29 — 60400.41 3d4p — 3d4d 5pe - 'p 2-1 J1
3089.750 3089.728 1 32349.98 — 64705.89 3d4p - 3d4d Fe - % 3-2 J1

36 3092.487 3092.491 6 27602.45 — 59929.46 3d4p ~- 3d4d 35F° - D 3-2 n
6 3096.803 3096.778 4g 67.72 — 32349.98 3d4s — 3d4p ‘D -'F 2-3 n
3100.295 3100.273 2 28021.29 ~ 60267.16 3d4p — 3d4d 3D° - 3G 2-3 |
3105.927 3105.915 3d 28161.17 — 60348.46 3d4p — 3d4ad pe — 3G 3—-4 J1

6 3107.412 3107.370 3g,bl 177.76 — 32349.98 3d4s - 3d4p 5D - F 3-3 n
33 3107.519 3107.512 6bl 26081.34 -~ 58252.09 3d4p - 3d5s 1p° —-1p 2-2 i
36 3108.491 3108.497 6 27841.35 — 60001.91 3d4p - 3d4d 3F° - D 4-~3 n
3113.788 3113.780 1d 28161.17 -~ 60267.16 3d4p — 3d4d pe - 3G 3-3 I

46 3122.459 3122.465 5 32349.98 ~ 64366.68 3d4p — 3d4d 1ge — 1Ip 3-2 n
39 3122949 3122954 6 27917.78 ~ 59929.46 3d4p ~ 3d4d D - D 1-2 R) |
39 | 3126012 3125.987 6 28021.29 ~ 60001.91 3d4p — 3d4d 3p° ~3p 2-3 A5l
39 3128.271 3128.269 6d 27917.78 — 59875.08 3d4p - 3d4d D° - 3D 1-1 J1
39 3133.073 3133.086 5d 28021.29 —~ 59929.46 3d4p - 3d4d D° - 3D 2-2 k) |
39 3138.438 3138.434 6 28021.29 ~ 59875.08 3d4p — 3d4d ’D° - D 2-1 I
39 3139.718 3139.721 12 28161.17 — 60001.91 3d4p - 3d4d ’D° - 3p 3-~-3 J1
39 3146.883 3146.881 5 28161.17 ~ 59929.46 3d4p — 3d4d ’D° - 3D 3-2 I
3154.953 3154.948 1 27841.35 ~ 59528.42 3d4p — 3d4d 3pe — 1p 4~3 )|

32 3170.348  3170.357 6 26081.34 — 57614.40 3d4p — 3d5s D° - 3D 2-2 J1
32 3176.652 3176.656 1 26081.34 —~ 57551.88 3d4p — 3d5s D° - 3p 2~-1 J1
3187.121 3187.117 4 28161.17 — 59528.42 3d4p — 3d4d De - 'F 3~-3 I

42 3190.385 3190.381 8 29736.27 — 61071.43 3d4p — 3d4d 3pe - 33 0~-1 J1
42 3190.984 3190.981 10 29742.16 — 61071.43 3d4p — 3d4d 3pe - 38 1-1 1
42 3199.331  3199.331 8 29823.93 ~ 61071.43 3ddp — 3d4d 3pe - 38 2~1 h)
5 3244.162 3244.163 1z 0.00 — 30815.70 3d4s — 3d4p 5p - 1p° 1-1 I
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Mult. Wavelength (;\) Relative Levels (cm™") Configurations Terms J values Ref.
No. | Observed Calculated intensityI Lower Upper Lower Upper Lower Upper | Lower Upper
3244938 3244.934 4 27443.71 — 58252.09 3d4p — 3d5s F*—'D 2-2 J1
5 3251.316  3251.308 g 67.72 — 30815.70 3d4s — 3d4p D —'p° 2-—-1 J1
3260.187  3260.198 3 29736.27 — 60400.41 3d4p — 3d4d P —'P 0—1 J1
3260.812  3260.824 3 29742.16 — 60400.41 3d4p — 3d4d pe—'p 1—-1 1
3261.743  3261.740 3 27602.45 — 58252.09 3d4p — 3d5s F—~'D 3-2 J1
3269.543  3269.545 0 29823.93 — 60400.41 3d4p — 3d4d pe—'p 2—-1 J1
3295.648  3295.648 0 27917.78 — 58252.09 3d4p — 3d5s ‘D°—'D 1—-2 J1
35 3299.361  3299.357 3 27443.71 — 57743.92 3d4p — 3d5Ss SF° — D 2-3 J1
3304.205 3304.208 4 30815.70 — 61071.43 3d4p — 3d4d pr 38 1-1 J1
3306.928  3306.933 4 28021.29 — 58252.09 3d4p — 3d5s ‘D~ 'D 2-—-2 J1
41 3311.698  3311.698 8 29742.16 — 59929.46 3d4p — 3d4d p° — D 1-2 J1
41 3312.715  3312.721 9 29823.93 — 60001.91 3d4p — 3d4d 3p° — D 2-3 J1
35 3313.516  3313.521 4 27443.71 — 57614.40 3d4p — 3d5s F D 22 J1
35 3316.730 3316.734 6 27602.45 — 57743.92 3d4p — 3d5s F—°D 3—-3 J1
41 3317.023  3317.026 6 29736.27 — 59875.08 3d4p — 3d4d P -°D 0—1 J1
41 3317.676  3317.675 5 29742.16 — 59875.08 3d4p — 3d4d P - D 11 Bl
35 3320400  3320.402 9 27443.71 — 57551.88 3d4p — 3d5s Fe D 2-—1 J1
41 3320.693  3320.693 5 29823.93 - 59929.46 3d4p — 3d4d P —°D 2—-2 J1
3322.021 3322.013 0 61071 43 — 911650 3d4d — 3d6af 3§ . 3pe 1 -2 I
3322.305  3322.306 1 28161.17 — 58252.09 3d4p — 3d5Ss ‘D°—'D 3-2 J1
41 3326.720  3326.703 1 29823.93 — 59875.08 3d4p — 3d4d P — D 2—-1 J1
35 3331.044  3331.048 10 27602.45 — 57614.40 3d4p — 3d5s F° — D 3-2 J1
35 3343.233  3343.233 1 27841.35 — 57743.92 3d4p — 3d5s F° - D 4 -3 J1
4 3352.066 3352.049 5g,bl 0.00 — 29823.93 3d4s — 3d4p D - ’p° 1-2 J1
12 3353.724  3353.724 13bl 2540.95 — 32349.98 3d4s — 3d4p D - 'F° 2-3 J1
3359.231  3359.232 3 25955.2 — 55715.36 3d% — 4s4p S - 1p° 0—1 J1
4 3359.668  3359.678 12¢ 67.72 — 29823.93 3d4s — 3d4p ’D —’p° 2 -2 J1
4 3361.257 3361.265 11g 0.00 — 29742.16 3d4s — 3d4p D - 3p° 1-1 J1
4 3361.926  3361.930 11g 0.00 — 29736.27 3d4s — 3d4p 3p —p° 1-0 J1
38 3363.479 3363.473 5 28021.29 — 57743.92 3d4p — 3d5s ’D° - D 2-3 J1
3365.540  3365.527 1 29823.93 — 59528.42 3d4p — 3d4d p° — IF 2-3 J1
38 3366.430 3366.419 5 27917.78 — 57614.40 3d4p — 3d5s ’D° — D 1-2 J1
4 3368.936  3368.936 12¢ 67.72 — 29742.16 3d4s — 3d4p p - %p° 2—~1 J1
4 3372.150  3372.148 12¢g 177.76 — 29823.93 3d4s — 3d4p D —3p° 3-—-2 J1
38 3373.523  3373.522 5 27917.78 — 57551.88 3d4p — 3d5s ’D° —-3D 1—-1 J1
38 3378.199  3378.195 9 28021.29 — 57614.40 3d4p — 3d5s ‘D° D 2-2 Ji
43 3379.161  3379.154 6 30815.70 — 60400.41 3d4p — 3d4d pe—'p 1—1 J1
38 3379.377  3379.378 9 28161.17 — 57743.92 3d4p — 3d5s D -D 3-3 J1
38 3385.349  3385.347 5 28021.29 — 57551.88 3d4p — 3d5s ‘D° — D 2—1 J1
38 3394.242  3394.239 5 28161.17 — 57614.40 3d4p — 3d5s ‘D°— D 32 J1
3433.827 3433.818 0 30815.70 — 59929.46 3d4p — 3dad P ~3D 1-2 J1
3516.644  3516.633 4] 29823.93 — 58252.09 3d4p — 3d5s P - 'D 2-2 J1
3535.019  3535.017 0d 57551.88 — 85832.20 3d5s — 3d5f ’D —3p° 1—-0 J1
11 3535.713  3535.714 13 2540.95 — 30815.70 3d4s — 3d4p D - p° 21 J1
3 3558.534  3558.532 12¢g 67.72 — 28161.17 3d4s — 3d4p ’D - D° 2-—-3 Ji
3 3567.702  3567.696 12g 0.00 — 28021.29 3d4s — 3d4p ‘D - D° 1-2 J1
3 3572.530 3572.526 13¢g 177.76 — 28161.17 3d4s — 3d4p ‘D - °D° 3-3 J1
3 3576.340  3576.340 12g 67.72 — 28021.29 3d4s — 3d4p D - D° 2-2 J1
40 3580.655 3580.641 8bl 29823.93 — 57743.92 3d4p — 3d5s P -D 2-3 J1
3 3580.928 3580.924 12g,bl 0.00 — 27917.78 3d4s — 3d4p D - °D° 1—1 J1
40 3586.776  3586.775 6 29742.16 — 57614.40 3d4p — 3d5s 3p° — D 1-2 J1
3 3589.633  3589.632 11g 67.72 — 27917.78 3d4s — 3d4p D - D 2 -1 J1
3 3590.474  3590.474 11g 177.76 — 28021.29 3d4s — 3d4p D -D° 3—-2 J1
3591.113  3591.111 0d 57614.40 — 85452.99 3d5s — 3d5f ‘D- ° 2-3 J1
40 3594.086  3594.078 4 29736.27 — 57551.88 3d4p — 3d5s 3P — D 0—1 J1
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Mult. Wavelength (f\) Relative Levels (cm™") Configurations Terms J values Ref.

No. | Observed Calculated intensity Lower Upper Lower Upper Lower Upper | Lower Upper
40 3594.831  3594.839 4 29742.16 — 57551.88 3d4p — 3d5s P — D 1-1 J1
40 3597.331  3597.329 5 29823.93 — 57614.40 3d4p — 3d5s P — D 2-2 J1
40 3605.450  3605.441 1 29823.93 — 57551.88 3d4p — 3d5s P° — D 2 -1 J1
2 3613.831  3613.829 13g 177.76 — 27841.35 3d4s — 3d4p D —*F° 3—4 J1
3615.344  3615.353 1 32349.98 — 60001.91 3d4p — 3d4d 'F° - D 3-3 J1
18 3629.109  3629.110 1 4802.87 — 32349.98 3d? — 3d4p 5F — 'F° 2-3 J1
3630.742  3630.742 13g 67.72 — 27602.45 3d4s — 3d4p D — 3 2-3 n
3642.407 3642.418 0d 63374.63 — 90821.1 3d4d — 3d6f F - 3G° 23 11
2 3642.782  3642.784 13g 0.00 — 27443.71 3d4s — 3d4p D - F° 1-2 J1
3643.751  3643.756 5 30815.70 — 58252.09 3d4p — 3d5s 'p° —'D 1-2 )
2 3645.308 3645.310 12¢ 177.76 — 27602.45 3d4s — 3d4p ‘D - F° 3-3 J1
2 3651.798 {3651.795 11g,bl 67.72 — 27443.71 3d4s — 3d4p D - F° 2 -2 J1
3651.802 63445.16 — 90821.1 3d4d — 3d6f F —3G° 3-3 J1
18 3653.632  3653.637 0 4987.79 — 32349.98 3d* — 3d4p F — 'F° 43 J1
10 3664.245  3664.245 4 2540.95 — 29823.93 3d4s — 3d4p D - 3p° 2-2 J1
2 3666.530  3666.534 Tg 177.76 — 27443.71 3d4s — 3d4p D - F° 3-2 1)
3669.483  3669.485 2d 12101.50 — 3934552~ | ° 3d* — 4s4p p—3p° 1-2 J1
10 3675.267  3675.260 4 2540.95 — 29742.16 3d4s — 3d4p D —%p° 2-1 J1
3676.621  3676.627 4 12154.42 — 39345.52 3d* — 4s4p P - p° 2-2 J1
45 3678.331  3678.340 10 32349.98 — 59528.42 3d4p — 3d4d 'F° - 'F 3-3 J1
3697.038  3697.044 2 12074.10 — 39115.04 3d? — 4s4p ’p —3p° 0—1 J1
3700.789  3700.794 1 12101.50 — 39115.04 3d* — 4s4p P —p° 1-1 J1
3708.061  3708.058 2 12154.42 — 39115.04 3d* — 4sdp P - p° 2-—1 )
3716.317  3716.318 2 12101.50 — 39002.20 3d?> — 4s4p P —°p° 1-0 J1
3778.345  3778.343 0 64705.89 — 91165.0 3d4d — 3de6f p _p° 2-2 J1
1 3833.080 3833.071 13g 0.00 — 26081.34 3d4s — 3d4p D — 'D° 1-2 J1
1 3843.049  3843.050 12¢ 67.72 — 26081.34 3d4s — 3d4p ‘D - 'D° 2-2 J1
3851.415 3851.415 0d 59875.08 — 85832.20 3d4ad — 3d5F D — 3P° 1-0 J1
3857.384  3857.388 0d 59528.42 — 85445.35 3d4d — 3d5fF 'F —°H° 3-4 J1
1 3859.374  3859.376 5g,bl 177.76 — 26081.34 3d4s — 3d4p ‘D - 'D° 3-2 J1
3859.592  3859.595 12 32349.98 — 58252.09 3d4p — 3d5s F—'D 3—-2 J1
3864.247 3864.212 0d 59929.46 — 85800.62 3d4d — 3d5f ‘D - 3p° 2-—1 J1
3871.043  3871.038 1d 59528.42 — 85353.96 3d4d — 3d5f 'F ~'G° 3—-4 11
3878.329  3878.348 0d 60001.91 — 85778.78 3d4d — 3d5f ‘D —3p° 3-2 I
3887.434  3887.451 0d 59875.08 — 85591.59 3d4d — 3d5f D - D° -1 J1
3890.135  3890.131 2bl 60001.91 — 85700.7 3d4d — 3d5f ‘D - D 3-3 Ji
9 3902.053  3902.062 0 2540.95 — 28161.17 3d4s — 3d4p D - D 2-3 bR
9 3923.483  3923.483 8 2540.95 — 28021.29 3d4s — 3d4p 'D - D° 22 J1
3924.163  3924.163 1 39929.46 — 85405.3Y 3d4d — 3d5f D - °G* 23 Ji
3929.187  3929.174 0d 60001.91 — 85445.35 3d4d — 3d5f ‘D —H° 3.4 n
3934.890  3934.900 3 55715.36 — 81121.77 4sdp — 4s5s p° 'S 10 I
3936.837 {3936.832 od 32349.98 — 57743.92 3d4p — 3d5s 'F* — ‘D 3 3 Ji
3936.848 60267.16 — 85661.0 3d4d — 3d5f 3G - 'D° 32 I
9 3939.490  3939.487 1d 2540.95 — 27917.78 3d4s — 3d4p 'D - 'D° 201 I
3942.059 {3942.044 1d 39345.52 — 64705.89 4s4p — 3d4d pe o p > 2 1
3942.058 60457.12 — 85817.40 3d4ad — 3d5f ‘G 'HY s S I
3943.339  3943.338 0d 60001.91 — 85353.96 3d4d — 3d5f ‘DG LI M
3945.392  3945.395 0d 60267.16 — 85605.99 3d4d — 3d5f ‘GG RI N
3951.273  3951.266 od 39345.52 — 64646.70 4s4p — 3d4d Pt R 3
3953.383  3953.390 od 60348.46 — 85636.05 3d4d — 3d5f ‘GG 4 5 1l
3957.007 3957.016 7d 32349.98 — 57614.40 3d4p — 3dSs D R n
3957.759  3957.774 1d 55715.36 — 80974.94 4s4p  3dSd PP 1-0 J1
3958.100  3958.095 0d 60348.46 — 85605.99 3d4d 35S ‘GG 4—4 15
3965.694  3965.693 3 60457.12 — 85666.26 3d4d - 3dSf 'G — ‘H° 5—6 J1
3970.459  3970.451 Obl 60457.12 — 85636.05 3d4d  3d5f 'G - G° 5-5 J1
3970.558  3970.568 1 60267.16 — 85445.35 3d4d — 3dsf 3G - H° 3—4 J1

J. Phys. Chem. Ref. Data, Vol. 17, No. 4, 1988



1732

V. KAUFMAN AND J. SUGAR

Sc 1l -~ Continued

Mult. Wavelength (A) Relative Levels (cm™?) Configurations Terms J values Ref.
No. | Observed Calculated | intensity Lower "~ Upper Lower Upper Lower Upper | Lower Upper
3973.782  3973.781 0 60400.41 - 85558.24 3d4d — 3d5f P —'D° 1—2 J1
3974.077 3974.077 2d 60348.46 — 85504.42 3d4d — 3d5f 3G -H° 4—5 J1
8 3989.056  3989.056 9 2540.95 — 27602.45 3d4s — 3d4p 'D - ’F° 2-3 11
49 3995.507 §3995.487 3 39345.52 — 64366.68 4s4p — 3d4d p° — D 2-2 J1
16 3995.503 4802.87 — 29823.93 3d* — 3d4p F —°p° 2-2 J1
3997.985  3997.990 0 60348.46 — 85353.96 3d4ad — 3d5fF 3G - 'G° 4—4 n
16 4008.416  4008.432 4 4883.57 — 29823.93 3d? — 3d4p °F - ’p° 3-—-2 J1
16 4008.608  4008.604 4 4802.87 — 29742.16 3d? — 3d4p F —%p° 2—1 I
8 4014.475 4014.484 13 2540.95 — 27443.71 3d4s — 3d4p D —%F° 2-2 I
4042.659  4042.662 0 61071.43 — 85800.62 3d4d — 3d5f s —p° 1—1 J1
4046.257  4046.235 0d 61071.43 — 85778.78 3d4d — 3d5f 3§ —3p° 1-2 J1
4050.720  4050.716 1 55715.36 — 80395.38 4s4p — 3d5d P - 'D 1-2 n
4184.304  4184.343 0d 66048.39 — 89940.27 3d5p — 4s4d 'D* — 'D 22 J1
7 4246.820 4246.822 12 2540.95 — 26081.34 3d4s — 3d4p 'D - 'D° 2-2 n
4263.616  4263.627 1 66492.66 — 89940.27 3d5p — 4s4d ‘D° - 'D 22 J1
15 4279.928  4279.929 2 4802.87 — 28161.17 3d* — 3d4p °F —D° 2-3 I
15 4294.764  4294.767 13 4883.57 — 28161.17 3d* ~ 3d4p %F - °D° 3-3 J1
15 4305.711  4305.714 15 4802.87 — 28021.29 3d® — 3d4p F - °D° 2-2 1
15 4314.082  4314.083 17 4987.79 — 28161.17 3d* — 3d4p F - D° 43 )
15 4320.745  4320.732 15 4883.57 — 28021.29 3d* — 3d4p F — D 3—-2 J1
15 4324.998  4324.996 13 4802.87 — 27917.78 3d? — 3d4p F - D° 2-—1 N
4338.677  4338.662 0d 55715.36 — 78757.46 4s4p — 3d5d lpe —'P 1-1 J1
14 4354.602  4354.598 12 4883.57 — 27841.35 3d? — 3d4p F —F° 34 I
14 4374.462  4374.457 16 4987.79 — 27841.35 3d* — 3d4p ’F — ’F° 4—4 J1
14 4384.808 4384.814 12 4802.87 — 27602.45 3d* — 3d4p F - F° 2-3 J1
14 4400.386  4400.389 10 4883.57 — 27602.45 3d? — 3d4p °F — F° 3-—-3 I
14 4415.544  4415.557 10 4802.87 — 27443.71 3d* — 3d4p ’F — °F° 2-2 J11
4 4420.661  4420.669 4 4987.79 — 27602.45 3d* — 3d4p F - F° 4-3 J1
14 4420.661  4420.669 4 4987.79 — 27602.45 3d* — 3d4p F —F° 4 -3 J1
14 4431.362  4431.352 8 4883.57 — 27443.71 3d* — 3d4p ’)F - F° 3-2 J1
4433.282 4433278 0 55715.36 — 78265.7 4s4p — 4s5s 'p° — 3§ 1-1 J1
4503.954  4503.941 0d 67743.72 — 89940.27 3d5p — 4s4d ' - D 3-2 n
4519.834  4519.830 2 55715.36 — 77833.88 4s4p — 3d6s 'P°—'D 1-2 J1
4529.944  4529.925 7d 39002.20 — 61071.43 4s4p — 3d4d 3pr 38 0-—1 J1
4553.189  4553.206 7 39115.04 — 61071.43 4s4p — 3d4d pr -8 1-1 I
4559.840  4559.840 0d 63528.54 — 85452.99 3d4d — 3d5f F— 4-3 J1
4601495  4601.510 10 39345.52 — 61071.43 4s4p — 3d4d pe 38 2-1 I
4662.390  4662.393 2 68498.06 — 89940.27 3d5p — 4s4d P — D 1 -2 n
24 4670.406  4670.407 18 10944.56 — 32349.98 3d? — 3d4p D -F° 23 J1
13 4698.284  4698.271 11 4802.87 — 26081.34 3d? — 3ddp F - 'D° 22 J1
4739.202  4739.195 1 64705.89 — 85800.62 3d4d — 3d5f p - p° 2-1 1
4773.103  4773.100 od 64646.70 — 85591.59 3d4d — 3d5f - D° 1-1 M
- 4786.627  4786.627 0d 64705.89 — 85591.59 3d4d — 3dsf ’p - °D° 2-1 J1
4789.585  4789.567 8 39002.20 — 59875.08 4s4p — 3d4d *P° —°D 0—1 J1
4803.030  4803.019 9 39115.04 — 59929.46 4s4p — 3d4d p° — D 1—-2 J1
4812.492  4812.492 2 66459.64 — 87233.09 3d5p — 3d6d P -G 2-3 J1
4815.609  4815.600 6d 39115.04 — 59875.08 4sdp — 3d4d p° - D 1-1 Ji
4820.113  4820.154 0d 66492.66 — 87233.09 3d5p — 3d6d D° 3G 2-3 11
4822231  4822.230 2d 66563.73 — 87295.23 3dSp — 3d6d F° 3G 3—4 n
4832.723  4832.722 4 66718.99 — 87405.48 3d5p — 3déd F° -G 4-—35 11
4839.794  4839.765 10bl 39345.52 — 60001.91 4s4p — 3d4d P° - D 2-3 J1
4856.809  4856.800 5 39345.52 — 59929.46 4s4p — 3d4d ’p° — D 2-2 J1
4858.621  4858.617 0d 66718.99 — 87295.23 3dSp — 3d6d F° — 3G 4 —4 J1
4869.687  4869.665 0d 39345.52 — 59875.08 4sdp — 3d4d N A b 2-1 J1
4950.194  4950.202 8 12154.42 — 32349.98 3d* — 3d4p P - 'F° 2-3 n
4974.221 4974.217 0 66459.64 — 86557.7 3dSp — 3d7s ’F° — D 2—-1 J1
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WAVELENGTHS AND ENERGY LEVEL CLASSIFICATION OF SCANDIUM 1733
Sc i - Continued

Mult. Wavelength A) Relative Levels (cm™") Configurations Terms J values Ref.

No. | Observed Calculated | intensity Lower Upper Lower Upper Lower Upper | Lower Upper
4987.787  4987.690 1bl 66563.73 — 86607.5 3d5p — 3d7s F° D 3-2 n
4990.609  4990.618 0d 66718.99 — 86751.0 3dSp — 3d7s F° — D 4 -2 I
23 5031.010  5031.021 17 10944.56 — 30815.70 3d?* — 3d4p D - 'P° 2—1 J1
26 5239.811  5239.813 16 11736.36 — 30815.70 4s? — 3d4p 'S —p° 0-—1 J1
22 5295.313  5295.313 7 10944.56 — 29823.93 3d* — 3d4p 'D —3p° 2—-2 J1
22 5318.374  5318.348 12 10944.56 — 29742.16 3d* — 3d4p D - *p° 2-1 J1
30 5334.241  5334.240 11 12074.10 — 30815.70 3d* — 3d4p N A 0—1 J1
5340.983  5340.983 bl 55715.36 — 744333 4s4p — 4p* 'p° —'D 1—2 J1
30 5342.075  5342.050 7 12101.50 — 30815.70 3d? — 3d4p p - 1pe 1-—-1 J1
30 5357.202  5357.199 12 12154.42 — 30815.70 3d? — 3d4p P —p° 21 N
5389.413  5389.430 2 39002.20 — 57551.88 4s4p — 3d5s 5P° — D 0—-1 J1
5404.085  5404.090 3 39115.04 — 57614.40 4s4p — 3d5s P - D 12 1
5422.335 5422.416 6bl 39115.04 — 57551.88 4s54p — 3d5s P D 1-—1 n
5433.729  5433.745 3 39345.52 — 57743.92 4s54p — 3d5s P~ D 2-3 n
31 5526.785  5526.790 16 14261.32 — 32349.98 3d? — 3d4p IG — 'F° 4—3 J1
25 5552.235  5552.224 6 11736.36 — 29742.16 4s* — 3d4p IS - 3p° 0-—1 J1
29 5641.000 5641.001 13 12101.50 — 29823.93 3d* — 3d4p A 1-2 J1
29 5657.907  5657.896 15 12154.42 — 29823.93 3d? — 3d4p P3P 2-2 J1
29 5658.362  5658.360 13 12074.10 — 29742.16 3d* — 3d4p p - 3p° 0-—-1 n
29 5667.164  5667.149 12 12101.50 — 29742.16 3d? — 3d4p p — 3p° 1-1 J1
29 5669.055  5669.042 13 12101.50 — 29736.27 3d? — 3d4p p —3p° 1-0 J1
29 5684.214  5684.201 15b1 12154.42 — 29742.16 3d* — 3d4p p - p° 2-—-1 Jt
21 5806.770  5806.734 4 10944.56 — 28161.17 3d* — 3d4p 'D - *D° 2-—-3 I
21 5890.034  5890.002 5 10944.56 — 27917.78 3d* — 3d4p D —-D° 2 -1 J1
20 6059.290  6059.240 3 10944.56 — 27443.71 3d? — 3d4p D - 3F° 2-2 J1
6175.950  6175.962 0 59528.42 — 75715.75 3d4d — 3d4f 'F — D 3-3 J1
6178.200 6178.218 2 11736.36 — 27917.78 45’ — 3d4p 'S —D° 0-—1 J1
6224.022  6223.990 1 59528.42 — 75590.84 3d4d — 3d4f 'F - 'D° 3-2 J1
6235.568  6235.574 1 59528.42 — 75561.00 3d4d — 3d4f 'F —H° 3—-4 J1
6238.849  6238.897 4bl 59528.42 — 75552.46 3d4d — 3d4af 'F — F° 3-3 J1
28 6245.641  6245.637 15 12154.42 — 28161.17 3d? — 3d4p P —D° 2-3 N
28 6279.781  6279.753 14bl 12101.50 — 28021.29 3d* — 3d4p P —p° 1-2 J1
6283.366  6283.352 1 60001.91 — 75912.58 3d4d — 3d4f D —3p° 3-2 J1
28 6300.746  6300.698 7 12154.42 — 28021.29 3d? — 3d4p P —D° 2-2 n
6302.625  6302.604 5 59528.42 — 75390.49 3d4d — 3d4af 'F -3G° 3—-4 J1
6309.521  6309.522 1 59528.42 — 75373.10 3d4d — 3d4af 'F —p° 3-3 L)
28 6309.914  6309.920 6 12074.10 — 27917.78 3d* — 3dap P~ D° 0-—1 n
28 6320.843  6320.851 7 12101.50 — 27917.78 3d* — 3d4p P - D° 11 J1
6325.103  6325.118 0 59875.08 — 75680.69 3d4d — 3d4f D - D° 1--2 1
6337.057 6337.062 4 59875.08 — 75650.90 3d4d — 3d4f D - pe 11 n
28 6342.032  6342.071 2 12154.42 — 27917.78 3d* — 3d4p P - 'D° 2 -1 J1
6346.981  6346.955 5 59929.46 — 75680.69 3d4d — 3d4f ‘D - 'D° 2.-2 J1
6358.995  6358.982 1 59929.46 — 75650.90 3d4d — 3d4f ‘D - 'D° 2 -1 J1
6361.286  6361.280 0 59875.08 — 75590.84 3d4d — 3d4f ‘D -- 'D° 1 -2 I
6362.040  6362.058 10 60001.91 — 75715.75 3d4d — 3d4af ‘D - 'D° 3--3 J1
6370.467  6370.486 14 59528.42 — 75221.47 3d4d — 3d4f TG 3.4 J1
6376.292  6376.284 1 60001.91 — 75680.69 3d4d — 3d4Af ‘DD 3-2 A}
6383.368  6383.369 1 59929.46 — 75590.84 3d4d — 3d4f ‘DD 2 -2 J1
6420.300  6420.301 6 60348.46 — 75919.75 3d4d — 3d4f ‘G - e 4—5 1
6425.342  6425.335 0 60001.91 — 75561.00 3d4d — 3d4f ‘D — W 3 -4 n
6428.491  6428.483 1 60400.41 — 75951.88 3d4d — 3d4f P —ip° 1—-1 n
6428.865  6428.864 1 60001.91 — 75552.46 3d4d -- 3d4f ‘D — F° 3-3 J1
6463.013  6463.036 12 60001.91 — 75470.24 3dad — 3d4af ‘D — YF° 3 -4 I
6471.496  6471.529 3 12154.42 — 27602.45 3d? — 3d4p P —F° 2-3 J1
6473.360  6473.368 9 59929.46 — 75373.10 3d4d — 3d4af ‘D —F° 2-—-3 J1
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Se 1t - Continued

Mult. Wavelength (;X) Relative Levels (cm™") Configurations Terms J values Ref.
No. | Observed Calculated | intensity Lower Upper Lower Upper Lower Upper | Lower Upper
6477.790 6477.810 12 59875.08 — 75308.13 3d4d — 3d4f D - F° 1-2 J1
6496.510  6496.530 10 60001.91 — 75390.49 3d4d — 3d4f p - 3G° 3—4 Ji
6500.461  6500.476 12 59929.46 — 75308.70 3d4d — 3d4Af D - 3G° 2-3 J1
6516.137  6516.165 2 12101.50 — 27443.71 3d? — 3d4p p - F° 1-2 J1
6531.264  6531.244 0 60001.91 — 75308.70 3d4d — 3d4af D - 3G° 3-3 J1
6536.765  6536.774 12 60267.16 — 75561.00 3d4d — 3d4f 3G - B 3—-4 J1
6540.435 6540.426 1 60267.16 — 75552.46 3d4d — 3d4af G - F° 3-3 Ji
6542.572  6542.575 60400.41 — 75680.69 3d4d — 3d4af P - D° 1-2 J1
6550.215  6550.253 12 60348.46 — 75610.83 3d4d — 3daf 3G - H° 45 J1
6555.370  6555.355 0 60400.41 — 75650.90 3d4d — 3d4f P _D° 1-—-1 J1
6558.681  6558.680 12 60457.12 — 75699.88 3d4d — 3d4f 3G - H° 5~6 J1
6568.670  6568.678 4 60001.91 — 75221.47 3d4d — 3d4af ‘D - 'G® 3—-4 J1
6571.725  6571.709 7 60348.46 — 75561.00 3d4d — 3d4f 3G - H° 4-—4 J1
6575.401  6575.400 0 60348.46 — 75552.46 3d4d — 3d4f 3G~ F° 4 -3 n
6575.815  6575.798 8 60267.16 — 75470.24 3d4d — 3d4f 3G —F° 3—-4 J1
6581.267 6581.274 10 60400.41 — 75590.84 3d4d — 3d4af p-'D° 1-2 J1
6597.210  6597.222 8 60457.12 — 75610.83 3d4d — 3d4f 3G - H° 5—35 J1
19 6604.578  6604.601 14 10944.56 — 26081.34 3d® — 3d4p D - D 2-2 J1
6610453 6610.474 3 60267.16 — 75390.49 3d4d — 3d4ar 3G - °G®° 3—-4 1
6610.683  6610.711 10 60348.46 — 75471.25 3d4d — 3d4f 3G - 3G° 4—-5 J1
6611.122  6611.152 2 60348.46 — 75470.24 3d4d — 3d4f 3G —F° 4 -4 J1
6618.088  6618.085 3 60267.16 — 75373.10 3d4d — 3d4f 3G - F° 3-3 1
6619.004 6618.987 0 60457.12 — 75561.00 3d4d — 3d4f 3G —*H° 5—4 J1
6646.220 6646.203 1 60348.46 — 75390.49 3d4d — 3d4f 3G - 3G° 44 J1
6646.428  6646.420 4 60267.16 — 75308.70 3d4d — 3d4f 3G —-3G*° 3-3 J1
6653.898  6653.896 1 60348.46 — 75373.10 3d4d — 3d4f 3G - F° 4-3 J1
6658.552  6658.554 5 60457.12 — 75471.25 3d4d — 3d4f 3G - G° 5-5 1
6658.999  6659.002 0 60457.12 — 75470.24 3dad — 3d4f G —F° 5-4 n
6699.215  6699.216 3 61071.43 — 75994.43 3d4d — 3d4f 3§ -3 1-0 J1
6706.113  6706.082 0 60400.41 — 75308.13 3d4d — 3d4f 'p — 3F° 1-2 J1
6718.379  6718.372 5 61071.43 — 75951.88 3d4d — 3d4f 3§ —3p° 1-1 J1
6721.756  6721.733 1 60348.46 — 75221.47 3d4d — 3d4f 3G - 'G° 4 -4 J1
6736.161  6736.163 8 61071.43 — 75912.58 3d4d — 3d4f 3§~ p° 1-2 J1
6823.780  6823.818 0 66389.74 — 81040.25 3d5p — 3d5d pe —3p 1—-1 J1
6842.211  6842.228 0 66492.66 — 81103.75 3d5p — 3d5d pe - 3p 2-2 J1
6843.095  6843.085 4 61071.43 — 75680.69 3d4d - 3d4f ’§ —D° 1-2 J1
6854.393  6854.374 3 66389.74 — 80974.94 3d5p — 3d5d D —P 1-0 J1
6856.533  6856.532 3 66459.64 — 81040.25 3d5p — 3d5d Spe —p 2—-1 J1
6857.095  6857.068 3 61071.43 - 75650.90 3d4d — 3d4f 35 — Ip° 1 1 J1
6872.090  6872.095 3 66492.66 ~ 81040.25 3d5p — 3d5d ‘pe - p 2—-1 J1
6875.686  6875.672 3 66563.73 — 81103.75 3d5p — 3d5d e . p 32 J1
6968.169  6968.181 7 66048.39 — 80395.38 3d5p — 3d5d pD° — 1D 2-—2 J1
27 7151.216  7151.186 2 12101.50 — 26081.34 3d* — 3d4p - 'D° 1—-2 J1
7190.848  7190.855 3 66492.66 — 80395.38 3d5p — 3d5d D° -~ 'D 2-2 J1
7192.359  7192.340 4 14261.32 — 28161.17 3d* — 3d4p 'G - D° 4-3 J1
7241.206 7241.195 4 67297.68 — 81103.75 3d5p — 3d5d 3pe _3p 1-2 J1
7242.492 {7242.475 3 66048.39 — 79852.02 3d5p — 3d5d 'D° —°F 2-—-2 J1
7242.517 67236.7 — 81040.25 3d5p — 3d5d 3pe — P 0—1 J1
7274.664  7274.655 4 67297.68 — 81040.25 3d5p — 3d5d 3pe —p 1—-1 J1
7293.235  7293.235 7 67396.19 — 81103.75 3dSp — 3d5d 3pe 3P 2-—-2 J1
7309.374  7309.392 4 67297.68 — 80974.94 3d5p — 3d5d pe — %P 1-0 J1
7327.198  7327.178 5 67396.19 — 81040.25 3d5p — 3d5d 3pe — P 2-—-1 J1
7424.095  7424.093 9 66459.64 — 79925.59 3d5p — 3d5d SF° —%F 2—3 J1
7426.118  7426.117 8 66389.74 — 79852.02 3d5p — 3d5d ‘D° ~°F 1-2 J1
7439.810  7439.806 10 66563.73 — 80001.24 3d5p — 3d5d F° — F 3—4 Ji
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WAVELENGTHS AND ENERGY LEVEL CLASSIFICATION OF SCANDIUM 1735
Sc 1l - Continued

Muit. Wavelength (A) Relative Levels (cm™!) Configurations Terms J values Ref.

No. | Observed Calculated intensity Lower Upper Lower Upper Lower Upper | Lower Upper
7442.343  7442.342 7 66492.66 — 79925.59 3d5p — 3d5d ‘D —F 23 J1
7450.968  7450.968 9 66583.86 — 80001.24 3d5p — 3d5d 3D° —3F 34 J1
7464.871  7464.877 1 66459.64 — 79852.02 3d5p — 3d5d F° - %F 2 -2 J1
7481.928  7481.927 5 66563.73 — 79925.59 3d5p — 3d5d F° —°F 3-3 J1
7483.324  7483.328 9 66492.66 — 79852.02 3d5p — 3d5d ‘D° —F 2 -2 J1
7493.216  7493.216 10 66583.86 — 79925.59 3d5p — 3d5d ‘D~ F 3-3 J1
7526.770  7526.772 11 66718.99 — 80001.24 3dSp — 3d5d SF° —°F 4—4 J1
7569.896  7569.887 2 66718.99 — 79925.59 3dS5p — 3d5d F° —%F 4-3 J1
7709.172  7709.173 15 67743.72 — 80711.71 3d5p — 3d5d 'F° G 3—-4 J1
7866.214  7866.232 9 66048.39 — 78757.46 3d5p — 3d5d 'D° —'P 2 —1, J1
7901.935 7901.927 2 67743.72 — R0395.38 3d5p — 3d5d 'Fe D 3 -2 J1
7919.424  7919.423 2 68498.06 — 81121.77 3dSp — 4s5s P 'S 1-0 J1
7957.000  7957.003 2 66048.39 — 78612.48 3d5p — 3d5d 'D° —°D 2-3 J1
8042.284 8042.284 2 66048.39 — 78479.25 3d5p — 3d5d D - D 21 1
8068.004  8068.018 o] 63528.54 — 75910.75 3d4d — 3dAf R iy 4 5 J1
8083.302  8083.342 1 66389.74 — 78757.46 3d5p — 3d5d N D R 1-1 n
8097.788  8097.786 15 66048.39 — 78394.05 3d5p — 3d5d D - 'F 23 J1
8123.836 8123.844 0 63374.63 — 75680.69 3d4ad — 3d4Af 3F - 3D° 2.2 J1
8143.536  8143.557 3 63374.63 — 75650.90 3d4d — 3d4f F - D° 2-1 J1
8151.168  8151.173 . 2 66492.66 — 78757.46 3d5p — 3d5d ‘D° - 'P 2-1 J1
8170.670  8170.673 4d 63445.16 — 75680.69 3d4d — 3d4f °F - D° 3-2 J1
8183.617 8183.595 1 63374.63 — 75590.84 3d4d — 3d4f F — 'D° 2-2 J1
8202.246  8202.254 12 66459.64 — 78648.06 3d5p — 3d5d ’F° - 3G 2-3 J1
8203.057  8203.068 4 63528.54 — 75715.75 3d4d — 3d4Af F - D° 4-3 J1
8209.377  8209.387 10 63374.63 — 75552.46 3d4d — 3d4f F -~ 'F° 23 J1
8224.537  8224.535 13 66492.66 — 78648.06 3d5p — 3d5d D -G 2-3 J1
8226.265  8226.268 11 66459.64 — 78612.48 3d5p — 3d5d F° — °D 2-3 J1
8228.045  8228.042 9 66389.74 — 78539.96 3d5p — 3d5d ‘D° - D 1-2 J1
8228.532  8228.543 15 66563.73 — 78713.21 3d5p — 3d5d 3F — 3G 3—-4 J1
8242.215  8242.199 9 66583.86 — 78713.21 3dSp — 3d5d ‘D° — 3G 3—-4 J1
8251.374  8251.390 9 63445.16 — 75561.00 3d4d — 3d4f F —*H° 3—-4 J1
8257.214  8257.210 9 63445.16 — 75552.46 3d4d — 3d4f F - 'F° 3-3 J1
8261.340  8261.338 18 66718.99 — 78820.24 3d5p — 3d5d Fe 3G 4 -5 J1
8269.356  8269.361 10 66389.74 — 78479.25 3d5p — 3d5d ‘D —°D 1-1 J1
8272908  8272.905 9 66563.73 — 78648.06 3d5p — 3d5d Fe -G 3-3 J1
8274.238  8274.302 12 63528.54 — 75610.83 3d4d — 3d4f F — H° 4—-35 n
8275.655  8275.651 10 66459.64 — 78539.96 3d5p — 3d5d F—3D 22 J1
8286.686  8286.709 0 66583.86 — 78648.06 3d5p — 3d5d ‘D -G 3-3 I
8297.347  8297.335 8 66563.73 — 78612.48 3d5p — 3d5d F° — D 33 J1
8298.331  8298.334 8 66492.66 — 78539.96 3d5p — 3d5d ‘D° — D 2 2 Jl
8308.560 8308.569 6 63528.54 — 75561.00 3d4d — 3d4f *F — 'H" 4 4 J1
8311.220  8311.221 10 66583.86 — 78612.48 3d5p — 3d5d ‘PD° - 'D 33 J1
8313.667 8313.668 12 63445.16 — 75470.24 3d4d — 3d4f F R I 4 J1
8314.458 8314.470 i 63528.54 — 75552.46 3d4d — 3d4f ‘PP 4 3 J1
8332.116  8332.106 13 63374.63 — 75373.10 3d4d — 3d4f ‘T 23 J1
8335.042  8335.058 7 66718.99 — 78713.21 3d5p — 3d5d TG 4 4 J1
8340.352  8340.364 7 66492.66 — 78479.25 3d5p — 3d5d ‘DD 21 J1
8347.600  8347.579 0 66563.73 — 78539.96 3d5p — 3d5d D 2 J1
8361.635 8361.633 9 66583.86 — 78539.96 3d5p - 3dsd ‘DD o2 J1
8369.166  8369.172 13 63445.16 — 75390.49 3dad - 3daf Gt 3 4 J1
8371.008 8371.008 15 63528.54 — 75471.25 3dad  3d4f ‘G 4 5 J1
8371.724  8371.716 1 63528.54 — 75470.24 3dad - 3d4f 'Fo- R 4 4 J1
8377.067 {8376.956 11 75471.25 — 87405.48 3daf - 3dod ‘G - 'G 5 .5 J1
8377.069 63374.63 — 75308.70 3dad — 3d4f F - G° 2-3 J1
8377.482  8377.469 9 63374.63 — 75308.13 3dad — 3d4f ’F — F° 2-2 J1
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V. KAUFMAN AND J. SUGAR

Sc 1 - Continued

Mult. Wavelength (&) Relative Levels (cm™!) 1 Configurations Terms Jvalues Ref.
No. | Observed Calculated intensity Lower Upper Lower Upper Lower Upper | Lower Upper

8380.598  8380.580 0 66718.99 — 73648.06 3d5p — 3d5d B 3G 4 -3 J1
8381.368  8381.374 10 63445.16 — 75373.10 3d4d — 3d4f ’F - F° 3-3 J1
8402.948  8402.945 9d 68498.06 — 80395.38 3d5p — 3d5d P . 'D 1-2 J1
8405.659  8405.651 6 66718.99 — 78612.48 3d5p — 3d5d SF° — D 4-3 J1
8417.708 8417.704 5d 67297.68 — 79174.14 3d5p — 3d5d 3pe 38 1—1 J1
8426.856  8426.871 2 63445.16 — 75308.70 3d4d — 3d4f F _3G° 3-3 J1
8427.261 8427.276 1 63445.16 — 75308.13 3d4d — 3d4f 3F _%F° 3-2 J1
8428.008  8428.001 3 63528.54 — 75390.49 3d4d — 3d4af F - 3G° 4—4 J1
8440.368 {8440.375 0 63528.54 — 75373.10 3d4d — 3d4f ’F —%F° 4-3 J1
8440.432 75561.00 — 87405.48 3d4f — 3dé6d H° - 3G 45 J1

8450.550  8450.534 3 66563.73 — 78394.05 3d5p — 3d5d SF° — 'F 3-3 J1
8464.925 8464.938 0 66583.86 — 78394.05 3d5p — 3d5d D —'F 3-3 J1
8482.684  8482.679 11 66048.39 — 77833.88 3d5p — 3d6s D~ 'D 2 -2 J1
8486.525  8486.517 0 63528.54 — 75308.70 3d4d — 3d4f F —3G° 4—3 J1
8488.100  8488.101 10 67396.19 — 79174.14 3d5p — 3d5d ) 2—1 N
8489.303  8489.292 11 63445.16 — 75221.47 3d4d — 3d4f F - 1G° 34 J1
8539.849  8539.843 2 64366.68 — 76073.28 3d4d - 3d4f 'D - 'p° 2—1 i)
8549.780  8549.827 3d 63528.54 — 75221.47 3d4d — 3d4f F_IG° 4 -4 J1
8629.330  8629.332 1 64366.68 — 75951.88 3d4d — 3d4f 'D — *P° 2—1 J1
8692.360  8692.357 1 55715.36 — 67216.56 4s4p — 3d4d P° 1S 1-0 J1
8725.491  8725.503 0 64615.77 — 76073.28 3d4d — 3d4f p_p° 0—1 J1
8808.915  8808.875 0 64366.68 — 75715.75 3d4ad — 3dAf 'D —D° 2-—3 J1
8809.917  8809.916 2 64646.70 — 75994.43 3d4d — 3d4f p - p° 1—-0 1
8814.969 8814.973 0 66492.66 — 77833.88 3d5p — 3dé6s D°—-'D 2-2 J1
8818.947  8818.946 0 64615.77 — 75951.88 3d4d — 3d4f P —p° 0—1 J1
8836.165 8836.173 1 64366.68 — 75680.69 3d4d — 3d4f D - D° 2—-2 J1
8843.077 8843.074 2 64646.70 — 75951.88 3d4d — 3daf p - p° 1-1 J1
8884.970 8884.972 0 67396.19 — 78648.06 3d5p — 3d5d P 3G 2—-3 J1
8889.600  8889.617 0 64705.89 — 75951.88 3d4d — 3d4f P _pe 2~1 J1
8892.525  8892.551 3 67297.68 — 78539.96 3d5p — 3d5d P° — D 1=-2 J1
8906.899  8906.907 4 64366.68 — 75590.84 3d4d — 3d4f D - D° 2-2 J1
8913.144  8913.157 4 67396.19 — 78612.48 3d5p — 3d5d P° — D 2-3 J1
8920.779  8920.792 5 64705.89 — 75912.58 3d4d — 3d4f ’p _p° 2-—-2 J1
8937.448  8937.468 7 64366.68 — 75552.46 3d4d — 3d4f D - F° 2-3 J1
8940.823  8940.833 0 67297.68 — 78479.25 3d5p — 3d5d P° — D 1—-1 J1
8971.179  8971.161 1 67396.19 — 78539.96 3dSp — 3d5d P —-°D 2—-2 J1
9059.482  9059.481 4 64615.77 — 75650.90 3d4d — 3d4f P - D 01 I
9060.425  9060.417 5 64646.70 — 75680.69 3d4d — 3d4f P .. ’D° 1-2 J1
9080.293  9080.275 7 64705.89 — 75715.75 3d4d - 3d4f P _pe 2-3 J1
9083.095 9083.113 2 64366.68 — 75373.10 3d4d — 3d4f D - 3p° 2—-3 J1
9084.929  9084.945 0 64646.70 — 75650.90 3d4d — 3dAf P - D 11 J1
9109.293  9109.283 0 64705.89 — 75680.69 3d4d — 3d4f P —D° 2—-2 J1
9134.805 9134.803 1 64646.70 — 75590.84 3d4d — 3d4f P -'D° 1-2 J1
9148.671 9148.688 0 66459.64 — 77387.17 3d5p — 3dé6s SF° - D 2-3 J1
9168.165 9168.144 0 67743.72 — 78648.06 3dSp — 3d5d F° - 3G 3-3 J1
9176.445 9176.416 0 66492.66 — 77387.17 3d5p — 3d6s 3pD° — D 2—-3 J1
9199.427  9199.435 0 66389.74 — 77256.99 3d5p — 3dé6s ‘D° —°D 1-2 J1
9252.042  9252.050 2 66389.74 — 77195.19 3d5p — 3dés ’D° — D 1-1 J1
9253.873  9253.883 6 66583.86 — 77387.17 3d5p — 3dés 3D° - D 3-3 J1
9287.403  9287.393 3 66492.66 — 77256.99 3d5p — 3deés ‘D° —°D 2-2 J1
9312.285 9312.291 4 66459.64 — 77195.19 3d5p — 3dé6s F D 2-1 J1
9349.111  9349.120 4 66563.73 — 77256.99 3d5p — 3dé6s F° — D 3-2 J1
9357.481  9357.477 9 65236.04 — 75919.75 3d4d — 3d4f 'G - 'H° 4 -5 J1
9371.108  9371.099 5 66718.99 — 77387.17 3d5p — 3dés F° — D 4 -3 J1
9386.796  9386.805 3 67743.72 — 78394.05 3d5p — 3d5d 'Fe _IF 3-3 J1
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WAVELENGTHS AND ENERGY LEVEL CLASSIFICATION OF SCANDIUM 1737
Sc it — Continued

Muit. Wavelength (A) Relative Levels (cm™) Configurations Terms J values Ref.

No. | Observed Calculated intensity Lower Upper Lower Upper Lower Upper | Lower Upper
9447.417  9447.400 0d 75221.47 — 85803.49 3d4f — 3d(*Dsp)Sg IG° — i/,] 4 —5 J1
9525.939 9525915 0 75373.10 — 85867.9 3d4f — 3d(*Dsp)Sg F° — /5] 3-—-3 J1
9541.665  9541.726 0 75390.49 — 85867.9 3d4f — 3d(*Ds;)5g 3G° — 3/,) 4 -3 J1
9569.720 {9569.592 0 75373.10 — 85820.00 3d4f — 3d(*Dsp)5g N S 2 3—-4 J1
9569.776 75373.10 — 85819.8 3d4f — 3d(*Dsp)Sg SF° — /4] 3-3 J1
9577.567 9577.578 0 75221.47 — 85659.66 3d4f — 3d(*Dsn)5g 1G° — /3] 4 -5 J1
9585.546 {9585.549 0 75390.49 — 85820.00 3d4f — 3d(*Ds))Sg 3G — q/9) 4 -4 J1
9585.732 75390.49 — 85819.8 3d4f — 3d(*Ds))5g 3G° — /5] 4 -3 J1
9598.812  9598.793 0 75373.10 - 85788.22 3d4f — 3d(*Ds;)5g 3F° — %) 3—4 J1
9600.750  9600.747 0 75390.49 — 85803.49 3d4f — 3d(*Dsp)5g 3G° = ') 4 -5 J1
9606.086  9606.070 0 75471.25 — 85878.48 3d4f — 3d(*Ds))5g 3G° — B/, 5—6 J1
0615.068 9615.041 1 75390.49 — 85788.01 3d4af — 3d(*D,.)58 3Ge - %/ 4 5 J1
9631.062  9631.084 0 75308.70 — 85688.9 3d4f — 3d(*Dsp)5g 3G° — /4] 3-3 J1
9636.121  9636.106 0d 65236.04 — 75610.83 3d4d — 3d4f 'G - *H° 45 Jt
9643.932  9643.905 3 75221.47 — 85587.87 3d4f — 3d(*Dsn)Sg 1G° — H%/3) 4-5 n
9659.394 { 9659.410 3 75470.24 — 85820.00 3d4f — 3d(Dsn)Sg P — /4] 4 —4 J1
9659.597 75470.24 — 85819.8 3d4f — 3d(*Ds;)5¢ Fe— /4] 4 -3 J1
9675.200  9675.209 1 75471.25 — 85804.11 3d4f — 3d(*Ds))5g 3Ge — ") 5—6 J1
9689.347  9689.162 2d 75470.24 — 85788.22 3d4f - 3d(*Ds,)5e Fe — %50 44 I
9689.359 75470.24 — 85788.01 3d4f — 3d(*Dsn)5g F° — %) 4-—35 J1
9690.275 {9690.111 0 75471.25 — 85788.22 3d4f — 3d(*Dsp)sg 3G° — %) 5—4 J1
9690.308 75471.25 — 85788.01 3d4f — 3d(*Ds;)Sg ’G° — /] 5-5 J1
9691.203  9691.210 0 75373.10 — 85688.9 3d4f — 3d(*Dsn)Sg Fe— 3/,) 3-—-3 J1
9703.015  9702.995 1d 75308.13 — 85611.4 3d4f — 3d(*Dss)5g Fo — /5] 2—-3. J1
9703.373  9703.391 0 75308.70 — 85611.55 3d4f — 3d(*Ds)5g 3G =/ 3 -4 Jn
9725460 9725.461 2 75308.70 — 85588.17 3d4f — 3d(*Di.)Sg 3G° — %] 3—4 J1
9735.214  9735.215 2 75390.49 — 85659.66 3d4f — 3d(*Din)Sg 3G — /) 4 -5 J1
9736.813 {9736.656 1 75610.83 — 85878.48 3d4f — 3d(*Ds;)5g HY — ¥/, 5—6 J1
9736.950 75552.46 — 85819.8 3d4f — 3d(*Dsn)Sg P — /) 3—-4 J1
9744487  9744.486 2 68498.06 — 78757.46 3d5p — 3d5d pe —'p 1-1 J1
9757.260  9757.259 5 58252.09 — 68498.06 3d5s — 3d5p 'D —'P° 2-—-1 J1
9760.579  9760.574 1 75561.00 — 85803.49 3d4f — 3d(*Ds;)5g He — '] 4-5 hj
9764.455  9764.425 od 75373.10 — 85611.55 3d4f — 3d(*Ds;)5¢ F— ) 3—4 J1
9766.962  9766.992 1d 75552.46 — 85788.22 3d4f — 3d(*Dsp)5g B — %) 3—4 J1
9767.496 {9767.516 0 75680.69 — 85915.9 3d4f — 3d(*Dsp)Sg D — /) 2-2 J1
9767.516 65236.04 — 75471.25 3d4d — 3d4f IG —-3G° 4-—-5 J1
9773.524  9773.485 2 75590.84 — 85819.8 3d4f — 3d(*Dsp)Sg D —q"/3] 2 -3 J1
9775.167  9775.147 0 75561.00 — 85788.22 3d4f — 3d(*Ds;)5g He — /) 4 -5 1
9786.819  9786.774 0 75373.10 — 85588.17 3d4f — 3d(Dsy)5g e — %/,) 34 n
9803.692  9803.752 1bl 75390.49 — 85587.87 3d4f — 3d(*Dsp)5g 3G° — 1 4 -5 J1
9807.710  9807.695 2 75610.83 — 85804.11 3d4f — 3d(*Ds;)5g He - '] 5—~6 J1
9808.278  9808.292 0 75610.83 — 85803.49 3d4f — 3d(*Ds;)5¢ He — ') 55 J1
9811.580 {9811.41] 3d 75470.24 — 85659.66 3d4f — 3d(Dy,)58 Fe - '] 4 -5 11
9811.651 75471.25 — 85660.42 3d4f — 3d(*Dyn)Sg G° — "/, 5—-6 1
9813.444 9813.539 0 75680.69 — 85867.9 3d4f — 3d(*Dsn)5g D — /) 2 -3 J1
9822.766  9822.767 4 75699.88 — 85877.52 3d4f — 3d(*Dsn)s5g HY — 1"/, 6 -7 J1
9860.085  9860.095 1 75680.69 — 85819.8 3d4f — 3d(*Dsn)5g ‘D7) 2 -3 J1
9894.127 <t9894.112 1 75715.75 — 85820.00 3dAf — 3d(*Dsp)5g ‘D) 3 -4 J1
9894.132 75699.88 — 85804.11 3d4f — 3d(*Ds)5g ‘He o 1M/ 6—6 11
9899.585  9899.589 1 75561.00 — 85659.66 3d4f — 3d(*D1n)58 ‘H° — 3"/} 4 -5 J1
9900.160  9900.177 1 75590.84 — 85688.9 3d4f — 3d(°Dsn)5g D) 2-3 11
9907.899  9907.929 1 67743.72 — 77833.88 3d5p — 3do6s 'Fe — 'D 3 -2 J1
9936.365  9936.398 od 81103.75 — 91165.0 3d5d — 3def P ip° 2-2 n
9947.929  9947.927 0 75610.83 — 85660.42 3d4f — 3d(*Din)5g He — '/,] 5—6 J1
9988.908  9989.058 0 75680.69 — 85688.9 3d4f — 3d(*D»)5¢ ‘D° — /1) 2-3 J1
10011.892 10011.846 1 65236.04 — 75221.47 3d4ad — 3d4af 'G - 'G° 4 —4 J1
10038.680 10038.689 1 75919.75 — 85878.48 3d4f — 3d(*Dss)5g H° — [83/3] 5—6 J1
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Scu
Mult. Wavelength (A) Relative Levels (cm™") Configurations Terms J values Ref.
No. | Observed Calculated | intensity Lower Upper Lower Upper Lower Upper | Lower Upper
557.995  557.990 1g 0.00 — 179214.70 3d—1f D _F° =3/ | V1
558.608  558.606 g 197.64 — 179214.70 3d—1f D —F° =1 | V1
582.114  582.114 2g 0.00 — 171787.64 3d - 6f D —F° =3 | VI
582.784  582.785 3g 197.64 — 171787.64 3d — 6f D - P /=" | VI
589.320  589.324 1g 0.00 — 155575.20 3d —p D - P 3/,—3/2 | H1
589.487  589.491 2g 0.00 — 169637.96 3d —Tp D — 2p° =12 | H1
590.006  590.011 3g 197.64 — 169685.9 3d—p D — 2p° 5/, =3, | H1
627.069  627.068 g 0.00 — 159472.24 3d —5f D - F° ¥y~ | V1
627.846  627.846 8g 197.64 — 159472.24 3d — 5f p —F° =" | V1
642.766  642.776 1g 0.00 — 155575.20 3d — 6p p —?p° /=2 | H1
643.133  643.129 2g 0.00 — 155489.78 3d — 6p D - ?p° =" | V1
613.597  643.504 2g 197.64 — 155575.20 3d — ép D - p° Sy = Vi
693.724  693.738 3 25539.32 — 169685.9 45— Tp 2§ — 2p° Y, ~3%, | Hi
693.969  693.969 1 25539.32 — 169637.96 4s — Tp ’§ - 2p° Y, -1/, | H1
Uv2| 730599  730.600 10g 0.00 — 136873.87 3d — 4f D - F° =3/ | V1
UV2| 731.654  731.655 15¢ 197.64 — 136874.12 3d — 4f D e SSa=" | V1
769.019  769.019 1 25539.32 — 155575.20 4s — 6p S~ p° Y, =3, | V1
769.524  769.524 1 25539.32 — 155489.78 4s — 6p g . 2pe Vo= | V1
779.538 779.526 4g 0.00 — 128283.15 3d — S5p D - ’P° YVr— H1
780.596  780.597 6g 0.00 — 128107.12 3d — 5p D —2p° o=V | V1
780729  780.728 8g 197.64 — 128283.15 3d — 5p p - 2p° =3/ | V1
961.052  961.050 2 62104.30 — 166157.17 4 — s Ppe 2§ YVa—12 | VI
965.448  965.447 4 62578.18 — 166157.17 4p — s P28 o=, | V1
966.293  966.293 3 62104.30 — 165592.55 4p — 6d - p YVa=3 | V1
970.637  970.637 4 62578.18 — 165603.29 4p — 6d pe 2D =3/ | V1
973.295  973.294 8 25539.32 — 128283.15 45 — Sp 2§ — p° Y,—=3, | VI
974.965  974.965 6 25539.32 — 128107.12 4s — 5p 2§ —p° o= | VI
1148.241  1148.241 15 62104.30 — 149194.03 4p — 6s P78 YVa—1, | Vi
1154.523  1154.523 20 62578.18 — 149194.03 4p — 6s P28 o= | VI
1162.443  1162.443 20 62104.30 — 148130.03 4p — 5d [ ol » ) Yy=3 | V1
1168.607 1168.607 25 62578.18 — 148150.14 4p — 5d P _p =31 | V1
1168.883  1168.882 10 62578.18 — 148130.03 4p — 5d S i » ) =3 | V1
1493.502 - 1493.494 1 112257.62 — 179214.70 ad — f D 2 =3/ | V1
1494.506  1494.506 1 112302.95 — 179214.70 4d — If D - F° SSHh="/ | V1
UV1| 1598.002 1598.001 80g 0.00 — 62578.18 3d — 4p p _2p° =32 | V1
UV1| 1603.063 1603.064 180g 197.64 — 62578.18 3d — 4p p - 2p° =32 | VI
UVI1| 1610.194 1610.194 150g 0.00 — 62104.30 3d —4p D 2p° =12 | Vi1
1679.824  1679.825 5 112257.62 — 171787.64 4d — 6f D~ F° =2 | VI
1681.105  1681.105 7 112302.95 — 171787.64 4d — 6f ‘D — F° ="/ | V1
1742.690 1742.678 2d 112302.95 — 169685.9 4d — 1p D - 2p° iy =3 | V1
UV5| 1895.441  1895.441 40 62104.30 — 114862.48 4p — 55 Ppe g Vo= V1
UV5| 1912620 1912.620 60 62578.18 — 114862.48 4p — Ss P — 8 =12 | V1
UV4 | 1993.886 1993.886 90 62104.30 — 112257.62 4p — 4d p° _p '/, —3% |Vl
UV4| 2010420 2010.420 60 62578.18 — 112302.95 4p — 4d p° — D 2—3 | VI
UV4| 2012256 2012255 50 62578.18 — 112257.62 4p — 4d p° 2D o—3 | V1
2096.270 2096271 1 128107.12 — 175795.73 5p — 8s pe 2§ Vo= | V1
2104.042 2104.038 2 128283.15 — 175795.73 5p — 8s Ppe 2§ =12 | V1
2111.268  2111.268 2 128107.12 — 175457.03 5p—7d p° — D Y, =3 | V1
2111.682  2111.677 1 136873.87 — 184214.61 4f — 8g PG - \'2!
2118.854  2118.853 5 128283.15 — 175463.56 5p—7d P 2D r=3/2 | V1
2119.158  2119.147 1 128283.15 — 175457.03 5p—7d P - D =22 | V1
2307.822  2307.821 5 112257.62 — 155575.20 4d — 6p p —p° =3/ | V1
2310.239  2310.239 7 112302.95 — 155575.20 4d — ép D - p° =3/, | VI
2312.382  2312.382 6 112257.62 — 155489.78 4d — 6p P —2p° a1y | VI
2346.519  2346.513 6 136873.87 — 179477.24 af — g PG - V1
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WAVELENGTHS AND ENERGY LEVEL CLASSIFICATION OF SCANDIUM 1739

Sc i - Continued

Mult. Wavelength (A) Relative Levels (cm™") Configurations Terms J values Ref.
No. | Observed Calculated intensity Lower Upper Lower Upper Lower Upper | Lower Upper
2455.52 2455.491 1 114862.48 — 155575.20 S5s — 6p L Yy =3/ Vi
2627.334  2627.334 1 128107.12 — 166157.17 5p— s p 8 Vo —1/a Vi
2639.546  2639.546 2 128283.15 — 166157.17 5p—Ts P8 3y =1 \'2!
2666.907  2666.910 6 128107.12 — 165592.55 5p — 6d 2P°— D Vo =3/ Vi
2678.725  2678.722 8 128283.15 — 165603.29 Sp — 6d p° D 2—3/2 | V1
2679.493  2679.494 1 128283.15 — 165592.55 5p — 6d P —p =32 | VI
UV3| 2699.067 2699.066 350 25539.32 — 62578.18 4s — 4p g 2p° V=32 Vi
UV3 | 2734.048 2734.048 230 25539.32 — 62104.30 4s — 4p s - P YVa=1/2 Vi
2831.754 2831.744 10 136873.87 — 172177.41 4f — 6g P -G — Vi
3479.785  3479.787 6 136874.12 — 165603.29 4f — 6d P - D Y2 —3/2 Vi
3481.064  3481.058 5 136873.87  165592.55 Af  6d F° D S, M, Vi
4040.510  4040.508 6 159472.24 — 184214.61 S5f— 8g PG — Vi
1 4061.209  4061.210 80 112257.62 — 136873.87 4d — 4f D —F° =37y | V1
1 4068.661  4068.661 100 112302.95 — 136874.12 4d — 4f D - S =/, V1
4225779 4225.779 6 148130.03 — 171787.64 5d - &f D — 2p° 3y —3/s Vi
4229.371  4229.375 6 148150.14 — 171787.64 5d — 6f D - /= /2 V1
4309.471  4309.447 40 136873.87 — 160072.18 4f — 5¢ -G — Vi
4642.08 4642.140 2bl 148150.14  169685.9 54 p p - 2pe S0 — 3, Vi
4648.148  4648.146 1 148130.03 — 169637.96 5d — Tp D - ?Pp° 3, =1, Vi
4740.954  4740.952 10 128107.12 — 149194.03 5p — 6s p° 2§ Vo= Vi
4780.868  4780.863 15 128283.15 — 149194.03 S5p — 6s P8 =11 Vi
4944.072  4944.089 1 155575.20 — 175795.73 6p — 8s pe 8 =1 Vi
4992.886  4992.886 50 128107.12 — 148130.03 5p — 5d P 2D Y, =3, Vi
4997.365 4997.356 6 159472.24 — 179477.24 5F—Tg PG — \% !
5006.804  5006.804 1 155489.78 — 175457.03 6p — 7d P - D Yy —3/2 V1
5026.665  5026.665 2 155575.20 — 175463.56 6p — 7d P D 32 —=3/2 Vi
5032.087 5032.072 60 128283.15 — 148150.14 Sp — 5d P — D 3y =3/ Vi
5037.176  5037.171 9 128283.15 — 148130.03 S5p — 5d P — D Yy =3/, Vi
5143.609 5143.608 15 160072.18 — 179508.37 5¢—7h G - H° — H1
6238.314  6238.317 10 112257.62 — 128283.15 4d — 5p D - ?p° 3 =3/ Vi
6251.698  6251.663 1 159472.24 — 175463.56 5f—17d F° - D =3/ Vi
6254.264 6254217 1 159472.24 — 175457.03 5f—7d F D 3y =3/ Vi
6256.010 6256.013 80 112302.95 — 128283.15 4d — Sp p - 2p° 5/ =3/, Vi1
6307.595  6307.603 60 112257.62 — 128107.12 4d — 5p D - 3= Vi
7339.033  7338.963 1 165592.55 — 179214.70 6d — 1/ D — F° 3y — 1 Vi
7344.746  7344.754 1 165603.29 — 179214.70 6d — If D —%F° Sy — Vi
7449.155  7449.141 90 114862.48 — 128283.15 55 — 5p s~ 2p° Vo= | VI
7548.148  7548.146 70 114862.48 — 128107.12 58 — 5p 5 - pr i = Vi
7868.648  7868.647 70 159472.24 — 172177.41 5f— 6g F -G - Vi
8044.799  8044.801 1 171787.64 — 184214.61 6f — 8¢ F -G — Vi
8226.570  8226.572 12 160072.18 — 172224.57 5g — 6h G — *H" — HI
8533.383  8533.385 2 160072.18 — 171787.64 5g — 6f G - F° — \'"A!
8814.293  8814.203 35 148130.03 — 159472.24 5d — 51 D - F° Yy -3 Vi
8829.785  8829.859 50 148150.14 — 159472.24 5d — 51 D - F° Sy \%!
8865.891  8865.943 30 136874.12 — 148150.14 4f — 5d F - D Yy Vi
8881.585 8881.586 15 136873.87 — 148130.03 4f — 5d ‘FTOD V= Vi
9371.74 9371.793 1 155489.78 — 166157.17 6p — Ts ' S AR Yy =" Vi
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Muit. Wavelength (Zs) Relative Levels cm™") Configurations Terms T J values Ref.
No. | Observed Calculated intensity Lower Upper Lower Upper Lower Upper | Lower Upper
153.210 153.210 g.a 0.0 — 652700. 3523pS — 353p°Sp IS —p° 0—1 K1
184.484 184.484 g 0.0 — 542052. 3533pS — 3523p°(P;)Ts IS — i/ 0—1 S1
185.927 185.927 g 0.0 — 537845. 3s%3p® — 3523p3(P3,)Ts 1S — P/ 0—1 S1
193.897 193.897 3g 0.0 — 515738. 3523p® — 3523p (%P5 2)6s 1S — 0-1 Si
195.455 195.454 3g 0.0 — 511630.3 3523p% — 3523p°(2P%,)6s 'S — ) 0—1 Si
UV4| 215304  215.305 5g 0.0 — 464457.2 3523p% — 35%3p°(P50)5s 1S — I/ 0—1 S1
Uv3| 217.192  217.190 5g 0.0 — 460426.9 3523p® — 3523p°CP50)5s S — P/ 0-—-1 St
220.280  220.278 8g 0.0 — 453972.7 3523p% — 35%3p°4d 1§ —1p° 0-1 S1
223.407  223.403 5g,bl 0.0 — 447622.4 3523p® — 3533p°4d 'S — D 0—1 S1
226.764  226.766 g 0.0 — 440983.0 3523p® — 35%3p°dd R 0-1 S1
289.851 289.851 15¢ 0.0 — 345005.4 3s23p¢ — 3523p53d S — 'p° 0—1 S1
Uv2| 296311 296.311 15g 0.0 — 337483.5 35*3p© — 3573p°4s 'S —'p° 0—1 51
UV1| 299.037  299.039 15g 0.0 — 334405.1 35%3p® — 3523p4s 'S — ’p° 0—1 S1
371.160  371.159 10g 0.0 — 269426.5 3s23p® — 3s%3p73d S —'p° 0-1 S1
410.080  410.080 4 240403.0 — 484257.6 3523p°3d — 3523p°CP)4f P — /) 1—2 S1
412.468  412.467 1 241814.0 — 484257.6 3523p%3d — 3523p°CP;)Af A 2-2 St
412.868  412.853 0 239723.2 — 481939.9 3s23p%3d — 3523p°(P50)Sp P -] 01 St
412,968  412.969 5 241814.0 — 483962.8 35M3p3d — 3s%3p°CP5)4f N A 2-3 S1
413.948 413.955 1 240403.0 — 481975.2 335"3p%3d — 35?3p°CPiR)5p P — ] 1-—2 S1
415.968  415.968 7g 0.0 — 240403.0 3s23p% — 3523p%3d IS — p° 0-1 S1
416.440  416.448 4 241814.0 — 481939.9 35%3p3d — 3s%3p°(P5n)5p pe — /11 2-1 St
416.863  416.869 2 240403.0 — 480286.6 3523p33d — 3s3p°(P3)0)5p P — ] i—0 S1
417.195  417.197 2 240403.0 — 480097.9 3523p%3d — 3523p°(P5)4f P — /4] 1-2 St
418.811 418.808 5 239723.2 — 478495.9 3523p°3d — 3s23p (P )4f P — /4] 0—1 S1
419.524  419.525 6 240403.0 — 478767.7 3523p°3d — 3523p3CP3)4f P° — /] 1—-2 S1
419.999 {420.001 5 241814.0 — 479908.9 35%3p%3d — 3523p°(Pi)4f R | 2-3 S1
420.004 240403.0 — 478495.9 3s23p°3d — 3s23p°CP)Af P — /5] 1—1 St
420.121 420.125 4 239723.2 — 477747.6 3s23p°3d — 35%3p°(P30)5p P — /4] 01 S1
420.504  420.503 5 240403.0 — 478213.2 3523p%3d — 3s23p°(P5,)5p P — ] 1—-2 St
420.807  420.807 6 241814.0 — 479452.9 3523p°3d — 3s23p°(P3)4f P — /4] 2-3 S1
421.324  421.328 3 240403.0 — 477747.6 35%3p°3d — 35%3p°(3P3n)5p P — /) 1—1 St
422.027 422.023 5 241814.0 — 478767.7 3523p53d — 3s23p (P )4f P — %/)] 2-2 S1
422,507  422.508 2 241814.0 — 478495.9 3523p°3d — 3s33p°CPS)4f P — /) 2-1 St
422.626  422.627 3 240403.0 — 477018.0 3523p°3d — 35%3p°(P30)5p P — /4] 1—-2 S1
425520 . 425.524 4 241814.0 — 476818.5 3523p°3d — 3s¥3p3(P32)5p P — /4] 2-3 S1
426.685  426.691 4 240403.0 — 474764.4 3s33p°3d — 3s%3p°(°P5.)5p P — /] 1—1 St
429281  429.276 2 241814.0 — 474764.4 353p*3d — 3s23p°(*P3n)5p P — 1)) 2—1 S1
431.780  431.779 5 252108.3 — 483708.0 3s23p%3d — 3s23p°CPydf | 0 F — /] 3—4 S1
433,749 433.732 0 253405.7  183962.8 3s13p33d  3523p3(2P5, )4 2 S L | 2 3 S1
434.395 434398 5 253405.7 — 483609.4 3533p73d — 3s23p°CPi)4f Fe — /) 2-3 St
436.144  436.138 5 250708.2 — 479993.2 3s%3p°3d — 3523p°(P5)4f Fe -7/ 4—4 S1
437160 437.169 0 250708.2 — 479452.0 3s23p33d — 3523p°CPS)4F SR 5/,] 4 -3 S1
438.477 438.481 3 250708.2 — 478768.4 35%3p°3d — 3s23p3(P3)4f F — %] 44 S1
438.660  438.651 2 253405.7 — 481377.4 3s23p°3d — 3s¥3p5(P5,)5p F — /) 21 S1
438.789 - {438.786 9 250708.2 — 478609.5 3523p33d — 3s23p°CPi)4f F— /) 45 S1
438.818 252108.3 — 479993.2 3523p33d — 3523p°(P)df F - /) 3—4 St
438972  438.980 5 252108.3 — 479908.9 3523p33d — 35¥3p°CPiAf Fe— /) 3-3 Si
439.836  439.861 i 252108.3 — 479452.9 3523p33d — 3523p°(CP3n)4f F — /] 3-3 S1
441.185  441.189 7 252108.3 — 478768.4 3523p%3d — 3523p (P35 )4Af F -7/ 34 S1
441.494  441.495 7 253405.7 — 479908.9 3s23p33d — 35¥3p°CPiAf F— /) 2-3 St
442261  442.262 6 250708.2 — 476818.5 3523p53d — 35%3p°(P50)5p F - /) 43 S1
444268  444.266 0 253405.7 — 478495.9 3s23p%3d — 3s23p°(CP3)4f P — /) 2—1 S1
444.624  444.623 4 252108.3 — 477018.0 3s23p33d — 3523p°(*P5,0)5p P~ /)] 3-2 S1
445.021 445.018 1 252108.3 — 476818.5 3523p°3d — 35¥3p°CP5.)5p Fe — /) 3-3 S1
445.745  445.748 3 253405.7 — 477747.6 3523p53d — 35%3p°(P50)5p F — /5] 21 S1
447.194  447.203 1 253405.7 — 477018.0 3523p53d — 35%3p°CP30)5p F — %/,) 2-2 S1
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WAVELENGTHS AND ENERGY LEVEL CLASSIFICATION OF SCANDIUM 1741
Sc v — Continued

Muit. Wavelength (A) Relative Levels (cm™!) Configurations Terms ~ J values Ref.

No. | Observed Calculated L_‘in_tensity Lower Upper Lower Upper Lower Upper | Lower Upper
461.184  461.184 1 267424.4 — 484257.6 3523p33d — 3s23p°(CP)Af D° — %/,] 2-2 S1
461.817  461.812 3 267424.4 — 483962.8 3523p33d — 3s23p°CP)4Af D — 1%/,] 2-3 St
462.570  462.567 6 267424.4 — 483609.4 3s?3p%3d — 3s23p5(CPi )4 D — /] 2-3 S1
463.118  463.116 1 268034.2 — 483962.8 3523p33d — 3s23p (P R4S D° — /4] 3-3 S1
463.666  463.663 4 268034.2 — 483708.0 3523p%3d — 3s73p5CPi)Af D — /4] 3-4 S1
463.934  463.937 1 269426.5 — 484972.9 3523p°3d — 35%3p°(P;)5p pe — ] 1—0 S1
465.485  465.482 5 269426.5 — 484257.6 3523p33d — 3523p°(Pi)4f D° — Y3/5) 1-2 S1
466.192  466.194 5 269459.9 — 483962.8 3s23p°3d — 3523p°CPip)4f D~ 3] 2-3 S1
466.964  466.963 3bl 269459.9 — 483609.4 3523p33d — 3s23p°(CPi)4f D - 7/] 2-3 St
467.398  467.392 3 267424.4 — 481377.4 3523p33d — 3523p°(P5n)5p D — 1)) 21 S1
469.692  469.688 2 271055.4 — 483962.8 3523p33d — 3523p (P R)4f 'F° — 5/,] 3-3 S1
470.249  470.251 5 271055.4 — 483708.0 - 3523p°3d — 3s23p (P )4f 'Fe — /)] 3—4 S1
470.625 {470.623 5 267424.4 — 479908.9 3s%3p%3d — 35¥3p°(P3)4f 'D° — /) 23 S1
470.633 269459.9 — 481939.9 3523p°3d — 35*3p°(°P},)Sp D° — /)] 21 S1
471.632 471635 2 267424.4 — 479452.9 3523p33d — 3s23p°(P3n)Af D° — %/,] 2-3 S1
471.790  471.789 5 268034.2 — 479993.2 3s%3p%3d — 3533p°CP)4f D /) 34 S1
473,000  472.995 5 268034.2 — 479452.9 3s%3p°3d — 3s%3p°CP3)4f D~ Y] 3-3 S1
474.120  474.114 4 271055.4 — 481975.2 3523p°3d — 35%3p°CPin)5p 'F° — /] 3 -2 Si
474250  474.248 3 269426.5 — 480286.6 3s23p°3d — 3s3p°(CPin)Sp D — /) 1—-0 S1
474,533 474.531 4 268034.2 — 478768.4 3523p°3d — 3523p°(P)4f D — /) 3—4 S1
474,679  474.673 5bl 269426.5 — 480097.9 3523p°3d — 3s23p3(CP5)Af D — Y3/,) 1-2 S1
475.176  475.175 2 269459.9 — 479908.9 3s13p°3d — 3s23p (P )4Af D° — /)] 2-3 S1
475462  475.459 2 267424.4 — 477747.6 3s%3p°3d — 3s23p°CP3n)5p D — ) 2-1 S1
475788  475.785 4 268034.2 — 478213.2 35%3p%3d — 3523p(P3,)5p D — 3] 3-2 S1
476.210  476.206 3 269459.9 — 479452.9 3523p3d — 3523p°CPn)4f D — /] 2-3 Si
477.564  477.568 1 267424.4 — 476818.5 3s¥3p%3d — 3523p5(P3n)5p 'D° — /] 2-3 St
477.764  471.765 4 269459.9 — 478767.7 3523p°3d — 35%3p°(CP5)4f D — 3 2-2 S1
478299  478.310 7 269426.5 — 478495.9 3523p53d — 3523p°(CP5)4f D — ) 1—1 S1
478,511  478.506 0 268034.2 — 477018.0 3523p33d — 3573p°(P3n)5p D° — /5] 3-2 S1
478.609  478.611 3 271055.4 — 479993.2 3523p53d — 3s23p (CP)Af 'F — /] 3—4 S1
478.804  478.805 2 271055.4 — 479908.9 3523p°3d — 3523pCPi)4Af 'Fe — /) 3-3 S1
480.106  480.105 1 269459.9 — 477747.6 3523p33d — 3523p°(P5n)5p D — 3] 21 Si
481434 481434 6 271055.4 — 478768.4 35%3p33d — 3s23p’(*P5)4Af 'F° — %) 34 St
482,729 482724 0 271055.4 — 478213.2 3523p°3d — 3573p°(*P3)5p 'Fe — ¥/,) 3-2 S1
487.088  487.081 2bl 269459.9 — 474764.4 3s23p%3d — 323p5(PLL)5p De ] 21 St
526.388  526.392 6 239723.2 — 429695.7 353p°3d ~ 353p%3d P~ D 0—1 S1
527.879  527.873 7 240403.0 — 429842.4 3s?3p°3d — 353p®3d P —D 1-2 S1
528.287 528.282 6 240403 0 — 4296095 7 3e23p33d — 3e3p03d P - D I—1 S1
531170 531.168 7 241814.0 — 430078.5 3523p33d — 353p®3d P~ D 23 S1
531.833  531.835 6 241814.0 — 429842.4 35%3p°3d — 353p°3d P° D 2-2 S1
532.245 532250 2 2418140 — 429695.7 3s23p53d — 353p03d pe _ D 21 St
557.505  557.506 8 250708.2 — 430078.5 3523p53d — 3s3p%3d P - 'D 4.3 St
561.891  561.892 4 252108.3 — 430078.5 3523p3d — 353p®3d F—'D 3-3 S1
562.640  562.638 7 252108.3 — 429842.4 3523p33d — 353p®3d ‘Fe— D 3-.2 S1
566.773  566.776 120l 253405.7 — 429842 .4 3s23p3d — 3s53p®3d S S ) 22 St
567.251  567.247 6 253405.7 — 429695.7 3523p33d — 353p%3d D 21 S1
572.667  572.667 7 267424.4 — 442046.0 3523p°3d — 353p®3d DD 2-2 St
574.669  574.674 6 268034.2 — 442046.0 3523p3d — 3s3p®3d DD 3.2 S1
579.427  579.421 4 269459.9 — 442046.0 3s23p°3d — 353p*3d ‘D - 'D 2-2 S1
584.826  584.827 8 271055.4 — 442046.0 3s23p3d — 3s3p*3d 'F*—'D 3-2 S1
615.694  615.695 3 267424.4 — 429842.4 3523p°3d — 3s3p°3d 'D° — D 22 S1
617.081  617.115 9bl 268034.2 — 430078.5 3523p%3d — 3s3p*3d ‘D D 3-3 S1
622.598  622.593 5 269459.9 — 430078.5 3s23p3d — 3s3p®3d D° — D 2-3 S1
623.377  623.380 4 269426.5 — 429842 .4 3523p%3d — 3s3p®3d D~ D 1-2 S1
623.507  623.509 6 269459.9 — 429842.4 3523p33d — 353p°3d p° — D 2-2 St
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Sc v - Continued

J values Ref.v
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Mult. Wavelength (:&) Relative Levels (cm™") Configurations Terms
No. | Observed Calculated intensity Lower Upper Lower Upper Lower Upper | Lower Upper

623951  623.950 6 269426.5 — 429695.7 3s23p°3d — 353p®3d ‘D° - D 1—-1 S1
628.834  628.839 5 271055.4 — 430078.5 3s23p33d — 35s3p%3d 'F° - D 3-3 S1
681.323  681.319 1 337483.5 — 484257.6 3s23p%4s — 3s23p (P )4f P — /)] 1-2 S1
685.654  685.651 4 239723.2 — 385570.0 3523p33d — 3s3p°4p 3pe . 3p 0—1 S1
686.377  686.376 1 334405.1 — 480097.9 3523p°4s — 3s¥3p (P4 b S LA 1-2 S1
688.867  688.862 3 240403.0 — 385570.0 3523p%3d — 35%3p%4p p° —p 1-1 St
689.060  689.073 0 333090.8 — 478213.2 3523p34s — 3523p°(P3)Sp P — 3] 2-2 S1
691.550  691.564 0 337340.1 — 481939.9 3s?3p34s — 3533p°CP}L)5p P — /)] 0-1 S1
692.089  692.081 2 337483.5 — 4819752 3s23p34s — 35%3p°(Pin)5p P — /5] 1-2 St
692.453  692.450 5 240403.0 — 384817.8 35%3p53d — 3523p%4p pr —p 1-0 S1
693.201  693.201 4 240403.0 — 384661.3 353p%3d — 35s%3p%4p 3P — D 1-2 )
694.255  694.265 0 337340.1 — 4813774 3s23p°4s — 3533p°CPin)Sp P — ) 0-1 S1
694.798  694.796 0 333090.8 — 477018.0 3523p%ds — 3523p°CP3)Sp P — /) 2-2 St
694.949  694.956 0 337483.5 — 481377.4 3s23p®4s — 35%3p°CPin)5p P° ~ 3] 1—1 S1
695.391  695.391 1 239723.2 — 383527.1 35%3p33d — 35%3pdp p° — P 0—1 S1
695.626  695.623 6 241814.0 — 385570.0 3s23p%3d — 35%3p°4p pe _%p 21 S1
697.630  697.630 0 334405.1 — 477747.6 3s23p°4s — 3523p°(P3.)Sp S A VA 1-1 S1
698.698  698.694 3 240403.0 — 383527.1 3s23p33d — 353p%4p pe - 'p 1-1 S1
700.051  700.048 7 241814.0 — 384661.3 3523p33d — 3s%3p4p P — D 2-2 s1
701.194 {701.191 3 337483.5 — 480097.9 3523p°4s — 3s33p’(Pi)Af P° — /)] 1-2 St

701.199 334405.1 — 477018.0 3523p34s — 3s23p°(P3n)5p 3P — /) 1-2 S1
705.651  705.651 3 241814.0 — 383527.1 3s23p33d — 3s23p*4p pe _p 2-1 St
705.846  705.848 3 333090.8 — 474764.4 3s23p3as — 3523p5(P5n)5p P — /) 2-1 S1
707.673  707.669 5 240403.0 — 381712.0 3523p53d — 3s23p4p pe _p 1-2 S1
712122 712,123 2 239723.2 — 380148.3 3523p33d — 35%3p>4p P° - D 0—1 S1
712452 712.457 0 334405.1 — 474764.4 3523p54s — 35%3p°(P3)5p P — /] 1—-1 S1
714.805  714.807 7 241814.0 — 3817120 3523p°3d — 35%3p%4p ipe - p 2-2 S1
716.880  716.882 0 371735.2 — 511228.2 3s23p34p — 3523p°(P3)6s S — L) 1-2 S1
718.128  718.122 3 345005.4 — 484257.6 3s23p33d — 3s33p’CP)Af p° — 75/, 1—2 S1
722.881  722.887 2 241814.0 — 380148.3 3523p53d — 35%3p4p p* — 3D 21 S1
724.561  724.556 3 240403.0 — 378418.6 3s23p53d — 3s%3p°4p p° —3p 1-2 S1
733.881  733.875 4 241814.0 — 378077.0 3523p33d — 3s23p%4p 3p° ~3D 2-3 S1
740228  740.234 3 345005.4 — 480097.9 3523p%3d — 3s23p°CP)4f P — 73/5] 1-2 S1
747.596  747.595 1 345005.4 — 478767.7 3s23p°3d — 3s¥3p°CP3p )4 P — /) 1-2 St
750.698 {750.685 2 378418.6 — 511630.3 3523p%4p — 3523p°(P32)6s D — L) 21 S1

750.707 345005.4 — 478213.2 3523p%3d — 35%3p(P3)5p P° — /) 1-2 S1
751.027  751.026 2 378077.0 — 511228.2 3s23p34p — 3s23p°(2P5)6s D - 32 S1
754.419  754.415 6 252108.3 — 384661.3 3523p33d — 35%3p4p P~ 'D 3-2 S1
756.616  756.634 0 253405.7 — 385570.0 3s23p%3d — 35%3p*4p p° —p 21 St
757.505  757.507 6 2397232 — 3717352 - 3523p%3d — 35¥3p%4p P8 0—1 S1
761428  761.428 8 240403.0 — 371735.2 3s23p%3d — 35%3p%4p pe -3 11 St
761.863  761.872 2 253405.7 — 384661.3 35?3p33d — 3523p4p P — 'D 2-2 S1
768.515  768.513 5 253405.7 — 383527.1 3523p33d — 3s23p>dp JFe—'p 2-1 S1
769.696  769.697 8 241814.0 — 371735.2 3523p33d — 35s%3p%4p pe 38 21 St
771.582  771.583 4 252108.3 — 381712.0 3523p°3d — 35%3p%4p F° —p 3-2 S1
779.393  779.385 1 253405.7 — 381712.0 3523p33d — 3s23pdp Spe _ 3p 2-2 S1
785.122  785.122 10 250708.2 — 378077.0 3523p3d — 3s%3pdp SF° — D 4-3 S1
789.001  789.001 8 253405.7 — 380148.3 3523p%3d — 3523p%4p 3F° D 21 S1
791706  791.701 8 252108.3 — 378418.6 3523p33d — 35%3p4p F—D 3-2 S1
793.851  793.848 6 252108.3 — 378077.0 3s23p33d — 3523p4p D 3-3 S1
799.920  799.917 6 253405.7 — 378418.6 3s23p33d — 3523pap 3F° — D 2-2 S1
802.108  802.109 0 253405.7 — 378077.0 3s23p53d — 3s23p4p F° — 3D 2-3 St
846.411  846.413 1 267424.4 — 385570.0 3s23p33d — 3s23p34p D° - P 2-1 S1
852.980  852.974 4 267424.4 — 384661.3 3s23p33d — 3s%3p*4p D° - D 2-2 S1
857434  857.434 6 268034.2 — 384661.3 3s23p33d — 3s23pdp p°— D 3-2 St
861.007  861.004 4 269426.5 — 385570.0 3523p°3d — 35%3p3ap P — P 1—1 S1
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Mult. Wavelength (;\) Relative Levels (cm™") Configurations Terms J values Ref.

No. | Observed Calculated | intensity Lower Upper Lower Upper Lower Upper | Lower Upper
861.243  861.252 8 269459.9 — 385570.0 3523p33d — 3s¥3pdp D P 2-1 S1
861.298  861.306 8 267424.4 — 383527.1 35s23p°3d — 3s%3p°4p D° —'P 2—1 S1
866.619  866.616 5 269426.5 — 384817.8 3523p53d — 3s23p%4p D P 1—0 St
874.981  874.986 2 267424.4 — 381712.0 3523p%3d — 35s%3p4p 'D° P 2-2 S1
876.674  876.676 1 269459.9 — 383527.1 3s%3p33d — 35s%3pdp D — P 21 St
879.675  879.679 7 268034.2 — 381712.0 3523p°3d — 3s23p%4p ‘D° — P 3-2 S1
880.236  880.236 7 271055.4 — 384661.3 35?3p%3d — 35%3p°4p e — 'D 3-2 S1
887.121  887.123 3 267424.4 — 380148.3 3523p%3d — 3s%3p°4p D° - D 21 S1
890.866  890.852 8 269459.9 — 381712.0 3s23p%3d — 3s%3p°4p DT P 2-2 S1
900.948  900.948 3 267424.4 — 378418.6 3523p°3d — 3s%3p4p D° - D 2-2 St
903.165  903.165 4 269426.5 — 380148.3 3523p%3d — 35%3p4p ‘D — D 1—1 St
903.687  903.697 5bl 271055.4 — 381712.0 - 35¥3p%3d — 35%3pp [ S 3-2 S1
905.922  905.925 2 268034.2 — 378418.6 3523p%3d — 3523p%4p ‘D —°D 3-2 S1
908.731  908.737 5 268034.2 — 378077.0 3s23p%3d — 35*3pap ‘D° - D 3-3 S1
917.495  917.498 1 269426.5 — 378418.6 3523p%3d — 35%3p4p D° D 1-2 S1
917.777  917.779 3 269459.9 — 378418.6 3523p%3d — 3s%3p°4p D - D 2-2 St
920.665  920.665 1 269459.9 — 378077.0 3s23p%3d — 3s%3p°4p ‘D - D 2-3 S1
931.418  931.418 4 271055.4 — 378418.6 3523p%3d — 3s23p%4p IFe D 3--2 S1
934.391  934.391 2 271055.4 — 378077.0 3523p%3d — 35%3p°ap 'F° — D 3-3 S1
1139.449  1139.449 6 371735.2 — 459496.9 35s23p%4p — 3523p°(2P5,)5s S P 1—2 St
1195.869  1195.878 1 380148.3 — 463768.9 3s23p°4p — 3s23p°(P;)5s D - 1—-0 S1
1208.521  1208.529 2 381712.0 — 464457.2 3523p%4p — 3s23p°(2P5,)5s S VA 21 St
1219.399  1219.389 8 378418.6 — 460426.9 3s23p4p — 3523p°(P5,)5s D — P 2-1 S1
1228.204  1228.201 9 378077.0 — 459496.9 3s23p4p — 3s23p°(*P3p)Ss D — Pl 3-2 St
1233.376  1233.376 6 378418.6 — 459496.9 3523p%4p — 3523p°(P5,)5s D — P/ 2-2 S1
1235.627  1235.634 5 383527.1 — 464457.2 3s23p%4p — 3523p°(P5)5s [ A 1—-1 St
1245.661  1245.662 6 380148.3 — 460426.9 3s23p4p — 3523p3(P5,0)5s D — Py 1—1 S1
1246.224  1246.233 3 383527.1 — 463768.9 3s23p34p — 3523p°(P;,)5s ) A 1-0 S1
1253.195  1253.197 7 384661.3 — 464457.2 3s23p34p — 3s23p5(*P5,,)5s D - /) 2-1 S1
1255.663  1255.660 1 384817.8 — 464457.2 35%3p°4p — 3s23p°(Pi)5s P - 0—1 St
1260.248  1260.262 0 380148.3 — 459496.9 3523p%ap — 3533p(*P3)5s D - P 1-2 St
1267.628  1267.633 5 385570.0 — 464457.2 3s23p4p — 3s23p°(P;5)0)5s b S A 1—1 St
1270.408  1270.408 4 381712.0 — 460426.9 3s23p3ap — 3s23p(P5)5s P —PF 2 -1 S1
1278.784  1278.790 4 385570.0 — 463768.9 3s23p*4p — 3s23p°(P3,)5s PP 1—-0 S1
1285.595  1285.597 6 381712.0 — 459496.9 3s23p54p — 3523p5(*PY,,)5s &) S VAL 2 2 s1
1300.393  1300.393 2 383527.1 — 460426.9 3s%3p°4p — 3s23p°(P5)5s P — T 1-1 S1
1317.742  1317.745 7 371735.2 — 447622.4 3s23p*4p — 35*3p°4d 8 - °D° 1—1 S1
1319853 1319 RGO 0 384661.3 — 460426.9 3s23p%p  3523p3(2PS, )55 D — )P 2—-1 S1
1322.588  1322.592 1 384817.8 — 460426.9 3s%3p°4p — 3523p°(P3,)5s PP 01 S1
1336.259  1336.262 2 384661.3 — 459496.9 3s23p4p — 3s23p°CP3p)5s 'D — /) 2.2 S1
1415.477 1415.466 1 378077.0 — 4487235.1 3s23p34p — 3523p34d 3D — ‘D 3—2 S1
1417.824  1417.820 5 378077.0 — 448607.8 3523p%4p — 3523p’4d D — 'F° 3-3 Si
1419.537  1419.535 6 383527.1 — 453972.7 3523p%4p — 35%3p°4d ) ) 1—1 S1
1422.343  1422.344 2 378418.6 — 448725.1 3s23pap — 3s23p°4d ‘D - 'D° 2-2 S1
1424.663  1424.662 9 3717352 — 441927.3 3s¥3p%4p — 35¥3p4d s P 1—2 S1
1435.890  1435.886 1 378418.6 — 448062.0 3s23p%4p — 3523psad D - 'D° 22 St
1442.769  1442.764 1 384661.3 — 453972.7 3s%3pap — 3s¥3pad 'D - 'P° 2—1 S1
1444.096  1444.089 9 371735.2 — 440983.0 3523p%4p — 3573p°4d s . ipe 1—1 S1
1445.003  1445.007 4 378418.6 — 447622.4 3s3pap — 3533pad ‘D - D° 2 -1 S1
1453.861  1453.854 7 3717352 — 440517.9 3s23p3ap — 3s33p°ad 3§ — p° 1-0 St
1458.212  1458.219 1 380148.3 — 448725.1 3s23pap — 3s3p’ad D —D° 1-2 S1
1461931  1461.931 4 385570.0 — 453972.7 3s33p%4p — 35?3p’ad p_ 'p° 1—1 S1
1472.456  1472.457 4 380148.3 — 448062.0 3s23pdap — 3s¥3p°ad D - 'D° 1-2 S1
1482.042  1482.050 7 380148.3 — 447622.4 3s33p%4p — 35¥3p’4d D - D° 1—1 S1
1489.637  1489.636 8 378077.0 — 445207.5 3s23p%4p — 3573p%4d D - p° 3-3 S1
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1492.247  1492.246 7 381712.0 — 448725.1 3s?3p34p — 3s?3pad P - D 2 -2 S1
1493.722  1493.730 0 397510.7 — 464457.2 3523p%4p — 3523p°(*Pi)5s S —1'Ar 0-—1 S1
1494.854  1494.862 2 381712.0 — 448607.8 3s?3p%4p — 35¥3p°4d P - F 2-3 St
1497.260  1497.255 1 378418.6 — 445207.5 3s23p°4p — 3523p°4d D - D° 2-3 S1
1507.156 { 1507.150 2 378077.0 — 444427.4 3s¥3p34p — 3s?3p°ad D —F° 3-2 S1
1507.159 381712.0 — 448062.0 3s%3p®4p — 3523p°4d P - 'D° 2-—2 S1

1514.961  1514.950 8 378418.6 — 444427.4 3s23p>4p — 3523p°4d ‘D — F° 22 S1
1535.001 1535.002 0d 478495.9 — 543642.4 3s23p°CP3,)4f — 3523p°(P31)6g Br = /r 1-2 S1
1535.762  1535.761 8 378077.0 — 443191.3 3s3p34p — 35?3p°4d ‘D —F° 3--3 St
1536.126  1536.127 1 478609.5 — 543708.3 3s23p°CP3)4f — 3523p°(Ps )68 ) =1 5—6 S1
1543.861  1543.860 9 378418.6 — 443191.3 3s23pdp — 3523p°4d D — F° 2-3 S1
1549.552  1549.549 2 383527.1 — 448062.0 3523pS4p — 3523pS4d P~ D° 1-2 51
1550.797  1550.830 15bl 378077.0 — 442558.6 3s%3p34ap — 3s23p54d °D - F° 3 —4 S1
1552.884  1552.884 1 483708.0 — 548104.3 | 3523p°CP)4f — 353p°(P;,)6g ) -4 45 S1
1553.470  1553.470 0 479452.9 — 543824.9 | 3s%3p°CPin)4f — 3523p (P53 n)6g By = H4Hr 34 S1
1555.724  1555.716 8 380148.3 — 444427.4 3s23pS4p — 3523p34d D - e 1—2 S1
1559.014  1559.014 0 483962.8 — 548105.9 | 3533p°CPi)4f — 3523p (3P 2)6g B =4/ 3—4 st
1560.916  1560.944 1 384661.3 — 448725.1 3s3p34p — 3523p4d 'D - D° 22 S1
1562.911  1562.910 0 479908.9 - 543892.1 3s23p5CPS, NAf — 3523p 3PS, )6g q75] — 4] 3—4 St
1563.811 1563.807 9 384661.3 — 448607.8 3s23p°4p — 3s23p°4d D - 'F° 2-3 S1
1564.942  1564.943 0 479993.2 — 543893.3 3523p5(P3)4f — 3s23p°(CP3)6g H1) — ALY 45 S1
1566.155  1566.163 2 378077.0 — 4419273 3s23p%4p — 35¥3p°4d ‘D - p° 3 -2 S1
1574.587  1574.587 1 378418.6 — 441927.3 3s23p°4p — 35*3p°4d D — *P° 2-2 S1
1574.923 1574915 10 381712.0 — 445207.5 3s%3p°4p — 3s23pS4d P —D° 2-3 S1
1577.275  1577.270 7 384661.3 — 448062.0 3523p°4p — 3s23p°4d 'D - 'D° 2 -2 S1
1583.407 1583.403 9 385570.0 — 448725.1 3s23p4p — 3s?3p°4d p - pe 1-2 S1
1584.645 1584.645 8 334405.1 — 397510.7 3s23pas — 3s?3p°4p pe — 1§ 1-0 S1
1588.304  1588.282 0 384661.3 — 447622.4 35s23p°4p — 3523p°4d 'D - D 2 -1 S1
1592.233  1592.240 8 384817.8 — 447622.4 3s¥3pap — 35%3pad P - °D° 01 S1
1598.347  1598.353 2 378418.6 — 440983.0 3s3p°4p — 3523p°4d ‘D - ’p° 2 -1 S1
1611.550  1611.541 ibl 385570.0 — 447622.4 3s%3p4p — 35?3p°4d P — D° 1—1 S1
1656.457  1656.463 1 380148.3 — 440517.9 3s3p34p — 3s?3p*ad D - ’p° 1-0 S1
1660.708  1660.707 8 381712.0 — 441927.3 3523p%4p — 353p°4d P —%pe 2-2 S1
1665.918  1665.911 10 337483.5 — 397510.7 3s¥3p34s — 3523p4p pe — IS 1-0 S1
1687.163  1687.166 6 381712.0 — 440983.0 3s33p°4p — 3523p°4d p — p° 2—1 S1
1746233 1746.237 8 384661.3 — 441927.3 3s23pSap — 3s23p°ad D — 3p° 22 St
1771.103  1771.103 7 397510.7 — 453972.7 3s23p54p — 3513p54d IS — 1p° 01 S1
1774.399  1774.393 0 385570.0 — 441927.3 3523p54p — 3s23p54d P —p° 1 -2 S1
1780.460 1780 462 4 3R4R17.8 — 440083.0 3s23p3dp — 3s23p%dd p _ ipe 01 S]
1804.636  1804.631 3 385570.0 — 440983.0 3s?3p34p — 3s*3p°4d A 1—1 S1
1819.910  1819.906 3 385570.0 — 440517.9 3s3p®4p — 3523p°4d P - ’p° 1 -0 S1
1905.521  1905.517 6 333090.8 — 385570.0 3s23p%4s — 3s23p%4p pe _p 21 S1
1939.088  1939.093 7 333090.8 — 384661.3 35%3p4s — 35%3p4p PP — 'D 22 S1
1982.704  1982.699 1 333090.8 — 383527.1 3523pS4s — 3s23p°4p pe —'p 21 St
1983.623  1983.627 6 334405.1 — 384817.8 3s23p4s — 3s¥3p4p 3pe —°p 1 -0 S1
1989.809  1989.804 5 334405.1 — 384661.3 3s23pds — 3523;75417 P - 'D 1-2 S1
1995.567  1995.542 0 397510.7 — 447622.4 3523p°4p — 3s¥3p°4d 'S —°D° 0—1 S1
2035.095  2035.093 3 334405.1 — 383527.1 3s23p3ds — 3s%3p4p pe — P 1-1 S1
2056.058  2056.058 10 333090.8 — 381712.0 3s23p34s — 3s?3p4p 3pe _3p 2—-2 S1
2072.739  2072.741 7 337340.1 — 385570.0 3523p54s — 3523p34p pe _3p 0—1 Si
2078.924  2078.923 8 337483.5 — 385570.0 3s23p%4s — 3s23p4p pe —p 1 -1 S1
2111.961  2111.964 3 337483.5 — 384817.8 3523p%4s — 3s3p°4p pe _3p 1-0 S1
2113.186  2113.187 7 334405.1 — 381712.0 3s23p4s — 35%3p4p pe — P -2 S1
2118.968 2118971 12 337483.5 — 384661.3 3523p%4s — 3s33p4p P —'D 1-2 S1
2124.393  2124.388 6 333090.8 — 380148.3 3523p4s — 3s33p4p P° —°D 2-—-1 S1
2164.433  2164.432 9 337340.1 — 383527.1 3523pas — 3s33p4p pe —'p 0—1 S1
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2171.170  2171.174 6 337483.5 — 383527.1 3s23p°4s — 3523p°4p pe - 'P 1-1 S1
2185.430 2185433 11 334405.1 — 380148.3 3s23p’ds — 3523p°4p P — D 1—-1 S1
2205.464  2205.464 11bl 333090.8 — 378418.6 3s23p4s — 35%3p4p PP -°D 2-2 Si
2222.215  2222.212 14 333090.8 — 378077.0 3523p34s — 35°3pS4p P —-°D 2-3 St
2260.282  2260.286 7 337483.5 — 381712.0 3s23p°4s — 3523p°4p pe 3P 1-2 Si
2271.331  2271.328 11 334405.1 — 378418.6 3s23p°4s — 3s23p4p ’p° — D 1-2 Si
2297.968  2297.968 1 478495.9 — 521999.2 | 3523p°CP5)4f — 3s23p°CPs)5g | 1 - 1-2 S1
2298.108  2298.106 6 478609.5 — 522110.2 | 353p°(*P3)4f — 3523p°(P32)5¢ /) =1V 5-6 S1
2306.504  2306.505 6 478768.4 — 522110.7 | 3533p°(P3,)4f — 3s23p°(P5)5¢ L2 A 4-5 S1
2312.119  2312.118 1 478767.7 — 522004.8 | 3s23p°CP3)4f — 3s23p°(P52)5¢ B/ =/ 2-3 S1
2327.456  2327.455 4 483609.4 — 526561.6 | 3533p°CP)4f — 3s23p°CP5L)5¢ LUARE A 3I—4 S1
2332.731  2332.729 6 483708.0 — 526563.1 3s23p°CPi)Af — 35%3p (P )5g A7)~ /1 45 St
2332918 2332920 5 479452.9 — 522304.5 | 3523p°(*P5,.)4f — 3523p°(*P5)58 =4 3—4 S1
2335287 2335285 7 337340.1 — 380148.3 3523pds — 3523p4p p° - D 0-1 S1
2343.135  2343.135 3 337483.5 — 380148.3 3523p4s — 3s¥3pdp pe D 11 Q1
2346.237  2346.236 4 483962.8 — 526571.2 | 3523p (P52 )4f — 3523p°(Pin)5g Bl - Y1 3—4 S1
2351.342  2351.341 6 479908.9 — 522424.8 | 3s23p3(*P5)4f — 3s23p°(*P52)5¢ 1/ - °/° 3—4 S1
2355.962  2355.963 6 479993.2 — 522425.7 | 35%3p’CP5a)4f — 3s23p3(PLa)Se 47/5) — A/° 45 S1
2362.429  2362.428 4 484257.6 — 526574.0 | 3523p°CP;)4f — 3523p°CPsn)5g /) =T/ 2-3 St
2368.415  2368.417 2 480097.9 — 522307.3 | 353p°(P5)4f — 3s23p°(*P3)5g A AN 2-3 S1
2378.200 2378.216 0 441927.3 — 483962.8 3523p3dd — 353p (P )Af P — /3 2-3 Si
2442.147  2442.151 2 337483.5 — 378418.6 3523p4s — 3523p>4p 'P° —°D 1-2 Si
2464.459  2464.458 9 345005.4 — 385570.0 3523p33d — 3s23p4p p° P 1-1 St
2467.362  2467.372 0d 443191.3 — 483708.0 3523p°4d — 3s¥3p°CP5)4f ) S 3-4 S1
2520.927  2520.934 8 345005.4 — 384661.3 3s23p°3d — 3s%3p°4p p°—'D 1-2 S1
2551.438  2551.427 0 444427.4 — 483609.4 3s%3p%ad — 3s23p°(Pi)4f F — /4 2-3 S1
2586.933  2586.923 11 333090.8 — 371735.2 3s23p4s — 35%3p°4p pe — s 2—1 Si
2595.167  2595.163 9 345005.4 — 383527.1 3s23p°3d — 3533p4p p° P 1—1 S1
2632.331  2632.319 3 440517.9 — 478495.9 3523p34d -~ 353p (P )Af P — /o) 0-1 S1
2645.799  2645.786 5 440983.0 — 478767.7 3523p34d — 3523p°(CP3)Af P — /)] 1-2 Si
2664.058  2664.055 6 441927.3 — 479452.9 3s23p°4d — 3s523p>(P3)4f P — 3/)) 2-3 SI
2664.970  2664.957 1 440983.0 — 478495.9 3s23p34d — 3573p3(P3)4f P — /9] 1-1 S1
2670.527  2670.531 3 442558.6 — 479993.2 3s3p*4d — 3s¥3p (P53 )4f F - /] 4—4 S1
2678.013  2678.008 8 334405.1 — 371735.2 3s23p4s — 3s33p34p 3pe — S 1—-1 St
2713.606 2713 607 0 441927.3 — 478767.7 3s23p%4d — 3523p5CPAS P ) 2 2 S1
2722.693  2722.683 2 443191.3 — 479908.9 3s?3pS4d — 35¥3p°CP3)4f & S A 3-3 S1
2723.517  2723.499 8 345005.4 — 381712.0 3s23p33d — 35%3p54p pe %P 1-2 S1
2728794  2728.807 3 447622.4 — 484257.6 3s23p3d  3523p (PS5 )AS D — /) 1—2 S1
2755.070  2755.077 3 441927.3 — 478213.2 3s23p4d — 35%3p°(°P3,2)5p P — /5] 22 S1
2761.927  2761.951 0 448062.0 — 484257.6 3573p°4d — 3523p CPi)4f 'D* — /3] 22 S1
2773.036  2773.037 8 442558.6 — 478609.5 3523p%4d — 3523p°CP5)4f SFe — Y 4—5 S1
2809.960  2809.969 7 443191.3 — 478768.4 3s%3p4d — 3s%3p’CP3)Af F — ) 34 S1
2812318 2812.317 6 448062.0 — 483609.4 3523p34d — 3523p°CPi)Af 'D° — Y/,] 2-3 S1
2817.539  2817.541 6 444427.4 — 479908.9 3523p34d — 3523p°CP3)4f F ) 2-3 St
2837.021  2837.035 6 448725.1 — 483962.8 3s23p34d — 3s23p°CPi)4f DY 2-3 S1
2844.683  2844.689 5 345005.4 — 380148.3 3523p33d — 3s3p4p LU 5 1—1 S1
2848.159  2848.149 7 448607.8 — 483708.0 3s23p34d — 3s23p CP5)4f [ S 3—-4 S1
2856.162  2856.173 0 448607.8 — 483609.4 3s23p°ad — 3s23p°(CPi)4f 'F* — /4 3-3 S1
2873.900  2873.901 6 445207.5 — 479993.2 3s23p34d — 3s¥3p3CPi)Af ‘D - /)] 34 St
2888.304  2888.299 0 477018.0 — 511630.3 | 3523p3(P3,2)5p — 3523p CP50)6s 47) — A0 21 S1
2905.308  2905.306 1 476818.5 — 5112282 | 3s23p°(P3,,)5p — 3s523p°(P50)6s /] =PI 3-2 S1
2906.536  2906.539 7 337340.1 — 371735.2 3s23p34s — 3523p°dp R S 0-1 S1
2918.021  2918.010 6 442558.6 — 476818.5 3s23p’4d — 3533p°(*P3,)5p B — /] 4-3 S1
2918.710  2918.709 7 337483.5 — 371735.2 3s23p34s — 35¥3p34p P38 1—1 S1
2922.195  2922.249 0 477018.0 — 511228.2 | 3s23p5(P3,,)5p — 3s523p°(P30)6s AR VAN 2-2 St
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Sc v - Continued

Mult. Wavelength (A) Relative Levels (cm™!) Configurations Terms J values Ref.
No. | Observed Calculated | intensity Lower Upper Lower Upper Lower Upper | Lower Upper

2934.407  2934.404 0 444427.4 — 478495.9 3s23p%4d — 3s3p (P34 F— /) 2-1 S1
2947.870  2947.843 0 448062.0 — 481975.2 3s%3p%4d — 35s%3p°CP},)5p D — /)] 2-2 S1
2955.388  2955.381 3 443191.3 — 477018.0 3s%3p°4d — 3s%3p°(P5)5p Fe — /) 3-2 S1
2959.341  2959.344 1 440983.0 — 474764.4 3533p%4d — 353p°(P3,)5p P — /] 1—1 S1
2972913 2972915 0 443191.3 — 476818.5 3s73p%4d — 3s3p3CP3)Sp &) e LA 3-3 S1
2978.811  2978.788 0 445207.5 — 478768.4 3s23p34d — 3523p (P54 D° — /)] 3-4 S1
2991.980  2991.956 3 345005.4 — 378418.6 3s%3p°3d — 3s%3p4p P~ D 1-2 S1
2996.074  2996.063 3 448607.8 — 481975.2 353p%4d — 3s%3p’(P;,)5p IF° — /)] 3-2 St
3000.324  3000.308 1 444427.4 — 477747.6 3523p%4d — 3s%3p°(P5)5p Fe — /) 2-1 !
3000.754  3000.740 1 448062.0 — 481377.4 3s23p%4d — 3s%3p°(P}n)5p D — /] 2—-1 S1
3009.841  3009.829 2 448725.1 — 481939.9 3523p°4d — 3s23p(P;)Sp D — /5] 2-1 St
3028.900  3028.898 2 445207.5 — 478213.2 3523p%4d — 3s23p°(*P5,)5p D - /) 3-2 St
3067.482  3067.478 0 444427.4 — 477018.0 3523p%4d — 35s%3p3CP5)5p e - ) 2-2 S1
3078.356  3078.350 1 447622.4 — 480097.9 3533p°4d — 3sP3p3CPiL)Af D° — 3/ 1-2 S1
3224.850  3224.854 0d 453972.7 — 4849729 3523p%4d — 3523pCP5n)5p [ o VA 1—-0 S1
3301.038  3301.025 0 453972.7 — 484257.6 35%3p’4d — 3s23p3CP;)Af Pe — H3/,] 1-2 S1
3390.248  3390.225 0 448725.1 — 478213.2 3523p°4d — 3s*3p°(*P5,2)5p D° — /5] 2-2 S1
3826.622  3826.636 5 453972.7 — 480097.9 3s33p%ad — 3523p3CP5)Af P — /) 1-2 S1
4072.801  4072.833 0 460426.9 — 4849729 | 3523p3(P5,5)55 — 3s23p’(CPyL)Sp | ALY — 4V 1-0 S1
4576.659  4576.654 3bl 521999.2 — 543843.1 | 3523p°(P3)58 — 3s33p°CPy)6k | /) — 4] 2-3 St
4577.726  4577.828 4bl 522004.8 — 543843.1 | 3s23p°(°P3,)58 — 3533p°CP52)6h | /T — /4] 3I—4 S1
4594.420  4594.385 8bl 522110.2 — 543869.8 | 3s23p°CP3,0)58 — 3s23p°CP3)6h | 1/ — 4%/} — St
4612366  4612.339 4bl 526561.6 — 548236.5 | 3s23p°CPi)Sg — 3s23p°CP)6h | A/ — '/)) 45 S1
4612.634  4612.659 5bl 526563.1 — 548236.5 | 35?3p°CPin)5g — 3s23p°CPin)6h | /2 — Y'/a) 5—6 St
4614.108  4614.106 4bl 526571.2 — 548237.8 | 3s23p°(*Pi2)5g — 353p°CP )6k | A/ — /) 45 S1
4614.728  4614.703 3bl 526574.0 — 548237.8 | 3523p°(P5n)58 — 3s33p°CPi )6k | {2 — U/ 3—4 S1
4620.295  4620.290 5bl 522304.5 — 543942.1 | 3s23p°(P32)5¢ — 3sB3p°CPi)6h | A/ — T/ 4-5 S1
4620.918  4620.888 4bl 522307.3 — 543942.1 | 3s%3p°(P3x)5g — 3s3p°CPis)6h | /) — /1) 3-4 S1
4639.439  4639.438 2 460426.9 — 481975.2 | 3s23p°(P5,0)5s — 3s23p°CP)5p | A/ — /) 1-2 S1
4639.961  4640.041 8bl 522425.7 — 543971.2 | 35%3p°CP5.2)58 — 3s23p°CPi)6h | /) — /) - S1
4872980  4872.955 5 464457.2 — 484972.9 | 3s23p°(P},5)5s — 3sB3p°CPy)Sp | A/ — AV 1—0 S1
5033.917  5033.919 5 460426.9 — 480286.6 | 3523p°(P3,)5s — 3s23p°CPsn)Sp | 1/ — A4 1-0 St
5187.739  5187.753 4 459496.9 — 478767.7 | 3s3p°CP3p)5s — 3sB3p°CPi)Af | /2 — 1/ 2-2 St
5341.431 5341.451 5 459496.9 — 478213.2 | 3s23p°(P3,;)5s — 3s33p°CP3)5p | A/ — A/ 2-2 S1
5477.711  5477.720 1 459496.9 — 477747.6 | 3s23p5(P5,,)55 — 3s23p’CPs)5p | /L) — A/4) 2-1 S1
5501.743  5501.746 8 463768.9 — 481939.9 | 3523p°(P;,)5s — 3523p°CPin)Sp | U/ — A/l 01 St
5620.724  5620.744 9 460426.9 — 4782132 | 3s3p3(P5,0)5s — 3s2p°(P5)Sp | T/ — 1) 1-2 St
5677.516  5677.500 4 463768.9 — 4813774 | 3s23p°CPi)5s — 3s3p°(CPi)5p | /ol — /4] 0~1 S1
5705.793  5705.821 7 459496.9 — 477018.0 | 3s23p°(*P5,,)5s — 3s¥3p°CP5n)5p | A/l ~ /) 2-2 St
5706.823  5706.831 10 4644572 — 4819752 | 353p°(“Py0)5s — 3s23p°(Pin)sp | /)" — /4l -2 St
5718.435  5718.354 3 4644572 — 481939.9 | 3523p°(CP5)5s — 3sB3p CP)Sp | AL — 1Y) 1-1 S1
5771.627 5771.538 14 459496.9 — 476818.5 | 3s*3p°CP5,)5s — 353p°CPs)5p | A/ — /) 2-3 S1
5908.472  5908.458 7 4644572 — 481377.4 | 3523p°(CP50)5s — 3533p°CPi0)5p | A'/al — U/a) 1—1 St
6025.636  6025.659 7 460426.9 — 477018.0 | 3523p°CP3/2)5s — 3s33p°CPs)5p | A/ — A/ 1-2 S1
6548.032  6548.052 9 459496.9 — 474764.4 | 3523p°(P3.)5s — 3s33p’CPs)5p | T/ — /4] 2 -1 St
6972.779  6972.793 0 460426.9 — 474764.4 | 35%3p°(P3p)5s — 3s73p°CPs)Sp | P/ — /) 1—1 S1
7267.572  7267.552 0 464457.2 — 4782132 | 35%3p°(P5,5)5s — 3s23p°CP3)5p | A/ — 1) 1-2 S1
7612.663  7612.543 Obl 543708.3 — 556840.9 | 3s23p°(P3n)6g — 35s23p°CPs)Th | /LY ~ 1B/ 6 — S1
7639.976 {7639.243 0Obl 548104.3 — 561191.0 | 3s23p°CPin)6g — 3s23p°CPi)7h | 7. — {'/3) 5— St
7640.177 548105.9 — 561191.0 | 3523p°(Pin)6g — 3s23p°CPi)Th | /2 — /4] 4 — S1

7654.284  7653.688 0bl 543824.9 — 556886.9 | 3s?3p°CP3n)6g — 3s23p°CP3)TA | AT — /) 4 — S1
7678.338  7678.437 1bl 543843.6 — 556863.5 | 3s23p°(CP5)6h — 3s%3p°(P3)7i /] = 1 - S1
7683.782  7684.162 0bl 543893.3 — 556903.5 | 3s23p°(CP3n)6g — 3s23p°CP3)Th | /) — 1'/) 5 — S1
7689.282  7689.304 2bl 543869.8 — 556871.3 | 3s23p°(P5)6h — 353p°CP5)7i 4370 = 48%/r - S1
7703.943 {7703.583 2bl 548236.5 — 561213.9 | 3s23p°CP5)6h — 3s23p°CPi)Ti | '/l — /) - S1
7704.355 2bl 548237.8 — 561213.9  |3523p°(P;)6h — 3523p°CP5 )70 A - S1
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WAVELENGTHS AND ENERGY LEVEL CLASSIFICATION OF SCANDIUM 1747
Sc Iv - Continued

Mult. Wavelength (A) Relative Levels (cm™") Configurations Terms J values Ref.

No. | Observed Calculated intensity Lower Upper Lower Upper Lower Upper | Lower Upper
7714772 7714.700 1bl 543942.1 — 556900.8 3523p>(*P32)6h — 3s23p°(P3n)Ti L7 -4 - S1
7726.160  7726.147 ibl 543971.2 — 556910.7 3523p°CP50)6h — 35¥3p>(P3)Ti M= AR5 - S1

Scv

Mult. Wavelength (f&) Relative Levels (cm™") Configurations Terms J values Ref.

No. | Obscrved Calculated intcnsity Lower Upyper Lowe Upper Lower Upper | Lower Upper
166.498 166.501 1g 0.0 — 600598.6 3523p° — 35?3p*('S)5s P18 3y =1 S2
167.711 167.708 Og 4325.7 — 600598.6 3s%3p° — 3s5*3p*('S)ss B AR Yy~ /2 S2
174.437 174.433 4g 0.0 — 573286.7 3s23p° — 3523p*('D)5s pe _p 3y =3/, S2
175.771 175.768 3g 4325.7 — 573258.1 3523p° — 3523p*('D)5s pe_’p V=31 S2
179.308 179.315 2g 0.0 — 557678.5 3s23p® — 3s73p*(’P)5s pe _2p 3= S2

180.036 180.034 Sg 0.0 — 555449.2 3s23p® — 3523p*(°P)5s pe _2p 3y =3/ 82

180.718 180.717 2g 4325.7 — 557678.5 3523p> — 3523p*CP)5s pe_p Y= S2
180.862 180.860 3g 0.0 — 552912.6 3s23p° — 3533p*CP)5s pe — P 3y =3 S2
181.447 181.448 1g 4325.7 — 555449.2 3523p® — 3523p*CP)5s P 2p Yy =3/, S2
181.574 181.574 Og 4325.7 — 555065.3 3523p> — 3523p*(°P)5s pe — p V=1 S2
182.285  182.287 og 4325.7 — 552912.6 3523p® — 3523p*(P)5s 2pe _p y=3 | 82
185.162 185.161 3g 0.0 — 540070.3 3523p® — 3523p*('D)4d P - D 3y =3/ S2
185.990 185.987 1g 0.0 — 537670.9 35s23p° — 3523pY('D)4d P 2P 3 =32 S2
186.370 186.364 1g 4325.7 — 540910.4 3523p° — 3523p*('D)dd pe D =3/, S2
186.596 186.590 2g 0.0 — 535934.3 3s23p° — 3s13p*('D)ad pe 2§ =1 S2
187.162 1_87.159 Og 4325.7 — 538631.5 3s23p° — 35?3p*('D)4d pe 2P A S2
187.493 187.496 Og 4325.7 — 537670.9 3523p3 — 3523pY('D)4d pe _2p 2= S2
188.110 188.108 1g 4325.7 — 535934.3 3s23p® — 3s23p*('D)4d P28 V=2 S2
191.038 191.040 3g 0.0 — 5234508 3s23p5 — 3s23p4CP)ad pe D 3, =3/, S2
191.603 191.604 8g,bl 0.0 — 521911.1 35%3p° — 3523p*CP)ad pe D 3y =31 S2
191.870 191.867 Og 0.0 — 521195.6 3s%3p° — 3s%3p*CP)d P F 3y =3/ S2
192.523 192.524 Og 0.0 — 519416.9 3s23p® — 35%3p*CPMd P° _F =51, S2
193.204 193.205 Og 4325.7 — 521911.1 3s23p° — 3s13p*CP)d P Yy = S2
228.577 228.572 Sg 0.0 — 437498.0 3523p° — 35%3p*('S)ds pe 78 =y S2
230.854 230.855 4g 4325.7 — 437498.0 3s33p° — 3523p*('S)ds pe 1§ Yy Vs S2
243.834 243.834 1g 0.0 — 4101154 3s23p° — 3s23p*('D)ds pe D Ve S2
243.874 243.877 g 0.0 — 410043.4 3523p° — 3523p*('D)ds P D iy S2
246.431 246.433 6g 4325.7 — 410115.4 3523p° — 3523p*('D)ds pe D "y~ S2
250.984 250.985 6g 0.0 — 398429.9 3523p° — 3573p*(CP)ds B A Y- '/ S2
252.852 252.850 8g 0.0 — 395491.8 3523p° — 3523p*CP)4s B L L Y S2
253.745 253.740 6g 4325.7 — 398429.9 35%3p° — 3s23p*(*P)ds PP Vo= S2
255.650 255.646 4g 4325.7 — 395491.8 3s23p° — 3523p*(‘P)s PP Yy S2
257.164 257.162 4g 0.0 — 388860.6 3523p° — 3s73p (P | L Y =3 S2
258.815 258.808 3g 0.0 — 386386.3 3s23p® - 3573 ('P)s P ip =3/ S2
259.050 259.053 1g 4325.7 — 390346.8 3s23p® — 3513p (‘P p° - P Vo= S2
260.055 260.054 ig 4325.7 — 388860.6 3s23pt - 3s73pU(P)s P — 4P V2 —3/2 S2
280992  280.997 g 0.0 - 355876.0 3s23p° — 3s23p*(CP)3d pe_p 3o=3 | S2
283.913 283.913 12¢ 0.0 — 352220.3 3523p* — 3573p*CP)3d P -"D 30— 3/2 S2
284.450  284.454 9g 4325.7 — 355876.0 3s13p® — 3s73p*('P)3d P _D Yy =3/ S2
288.285  288.283 Tg 0.0 — 346881.8 3s23p° — 3523p*(*P)3d pe_?p =2 S2
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Sc v - Continued
Mult, Wavelength (A) Relative Levels{cm™) Configurations Terms Jvalues  |Ref.
No. | Observed Calculated | intensity Lower Upper Lower Upper Lower Upper | Lower Upper

289.593  289.588 9 0.0 — 345317.9 35%3p5 ~ 35%3p*(’P)3d p° - % ;-3 | S2
291.928  291.923 8g 4325.7 — 346881.8 3s23p° ~ 3s%3p*CP)3d. pe - 2p -1, | 82
293260  293.262 Tz 4325.7 — 345317.9 3s23p’ — 3523p*CP)3d pe - 7p 2-3 | 82
296.164  296.164 7g 0.0 — 337650.5 3s%3p’® — 3s%3p*(D)3d pe -2 =1, | S2
300.008  300.008 Tg 4325.7 — 337650.5 35s23p% ~ 3s23p4('D)3d pe -8 =1, | 82
319.806  319.807 4g 0.0 — 312688.3 3573p3 ~ 35s23p*(1S)3d e~ 7p 32-51; | S2
320.645  320.646 Sg 0.0 — 311870.5 35%3p5 ~ 3s23p(15)3d pe _2p 3232 | 82
325159  325.156 5g 4325.7 - 311870.5 35%p’ — 3s%3p*(1S)3d pe—?p 2=-3, | 82
342.047 342047 5g 0.0 — 292357.1 3s%3p® ~ 3523p*('D)3d p° — F 32=3%1, | S2
344460  344.462 5 174411.9 - 464719.7 3s3pS — 3s3p5('P°)3d 5 - 7p° Yo=3 | 82
345973  345.975 4 174411.9 — 463450.5 3s3p® — 353p°(P%)3d 5 - %p° Yo=1 | S2
357517  357.520 0 254637.1 — 5343417 | 3s%3p*(*D)3d ~ 3s3p°CP~)3d p - 7pe =1y | 82
368.070  368.073 4g 0.0 — 271685.3 3s33p® — 35%3pCP)3d pe ~ R -3y | 82
370023  370.018 3 264084.9 ~ 534341.7 | 3s%3p*(ID)3d - 3s3p’CP°)3d p . 2pe o=y | 82
373442 373.442 2 266635.0 — 534414.0 | 3s%3p*(D)3d - 3s3p°CP°)3d D - e Sl,=3%2 | 82
375.044 375045 8g,bl 0.0 — 266635.0 353p5 — 35%3p*('D)3d e~ 3p =3 | S2
376.615  376.614 6g 0.0 — 265523.7 3s%3p* ~ 35%3p*CP)3d p° — 4p 2= | 82
378023  378.023 5g 0.0 — 264534.3 35%3p* — 3s%p*(°P)3d 2p° — p =3 | 82
378.668  378.666 6g 0.0 ~ 264084.9 35%3p° — 35%3pY('D)3d 2p* -~ D *f2=">I s2
379.570  379.574 Sg 0.0 — 263453.1 3s83p® — 3s%p*(P)3d Zpe - p =1 | S2
384307  384.307 6g 4325.7 - 2645343 35%3p% — 35s%3p*(°P)3d 2pe _ 4p Ya=3 | 82
384.969  384.972 Tz 4325.7 — 264084.9 3s%3p’® — 3s%3p*CD)3d pe - p 2-20 | S2
385906  385.911 3z 4325.7 — 263453.1 3s%3p% — 3s%3p*CP)3d p° — P Ya=1, | 82
388.680  388.680 8g 0.0 — 257280.9 3s23p® ~ 3s%3p*(*D)3d pe - 2%p 2=3 | S2
390.099  390.094 5g 0.0 — 256348.4 3s33p5 — 35s23pCP)3d pe —4F =2 | S2
391.096  391.098 6g 0.0 — 255690.7 35%3p5 — 3s23p*(°P)3d 2pe — 4F a=51 | S2
392.716  392.716 5g 0.0 — 254637.1 3s23p® — 35*3p*(*D)3d pe - ?p =1 | S2
395327 395327 6g 4325.7 — 257280.9 3523p% — 35s23p*('D)3d 7pe — 7p Ya=3fy | S2
396.791  396.790 4g 4325.7 ~ 256348.4 3583p® - 35s%3p*CP)3d Zpe — ‘R Ya=22 | S2
399.500  399.502 7z 4325.7 — 254637.1 3s23p5 — 3s23p*(*D)3d pe - 2p Y=y | S2
415102 415.099 2 254637.1 - 4955432 | 3s¥3p4('D)3d — 3s3p°(P°)3d p —pe Ya=3/y | 82
419.452  419.448 1 257280.9 — 495689.3 | 3s%3p*('D)3d — 3s3p°("P°)3d p - p° a=3 | S2
419.700  419.706 1 257280.9 - 495543.2 | 3s%3p*('D)3d — 3s3p*(P°)3d p - p° -3 | S2
426,088  426.097 0g 0.0 — 234688.4 35%3p° — 3523p*(P)3d 2p° — D a=1, | S2
427376 421374 5g 0.0 — 233987.0 3s%3p® — 35%3p*CP)3d p° - D a=3 | S2
432042 432,043 2 264084.9 — 4955432 | 3s%3p*(D)3d — 3s3p°(P*)3d p -pe a=31y | S2
432878  432.884 1 264534.3 — 495543.2 3523p*CP)3d — 3s3p’(*P°)3d P - p° =3, | S2
434.096  434.098 1g 4325.7 ~ 234688.4 35%3p° ~ 3s%3p*(°P)3d pe -~ ‘p Yoy | 82
436.586  436.578 4 266635.0 — 4956893 | 3s23pA(D)Y3d — 3s3p(1P°)3d nD - pe 5lh=5, | 82
439215 439.225 0 268015.4 - 495689.3 | 3sBp4('D)3d — 3s3p°(P°)3d G - *p° 2=3l, | S2
458.226 458233 1 254637.1 — 472866.7 | 3s3p*('D)3d — 3s%3p*(D)p p — %pe =1, | 82
462382 462.383 0 254637.1 - 470908.2 | 3s%3p*('D)3d — 3s3p*('DMp p - 2pe Yo=3 | S2
463.848  463.852 0 257280.9 — 472866.7 | 3s*3p*(*D)3d — 3s%3p*CDMp P - %pe 2=, | S2
464.779  464.776 1 234370.5 — 449527.8 3s%3p*CP)3d — 3s3p*CP)Mp ‘D - 28° 2= | S2
465.983  465.986 1 264084.9 — 478683.5 3s3p*('D)3d — 3s3p5(P°)3d p — e =% | S2
466.964  466.964 3bl 264534.3 — 478683.5 35%3p*(P)3d — 3s3p°(‘P°)3d P - 2p° a=512 | 82
468.104  468.105 3 257280.9 — 470908.2 35%3p4(D)3d — 3s%3p*(!D)4p 2p — 2p° }a=3/2 | S2
469.502  469.501 2 266635.0 — 479627.0 3523p*('D)3d — 3s3p°CP°)3d D - 7p° 2= | S2
471318 471320 0 254637.1 - 466807.3 | 3s3p*('D)3d — 3s%p*('D)4p p - p° Y2=3 | 82
473355  473.361 1 233711.1 — 444966.4 3523p4CP)3d — 3s%3p*(P)4p ‘D - D° Wy=3, | 82
473989  473.980 0 233987.0 — 444966.4 3523p*(°P)3d — 3s*3p*CP)Mp ‘D - “p° Sla—3, | 82
474679  474.680 5bl 268015.4 — 478683.5 | 3s%3p*('D)3d — 3s3p°(P°)3d G - %P =53l | S2
474844  474.843 0 234370.5 — 444966.4 3523p*CP)3d — 3s%3p*(P)Mp ‘D - “D° a=3 | S2
474980 474979 0 234688.4 — 445224.1 3s%3p*(°P)3d — 3s%3p*CP)Mp ‘D - ‘D° =%, | 82
476.002  476.003 2 254637.1 — 464719.7 | 3s¥3p*(D)3d — 3s3p°(P°)3d P - 2p° Yy=3[p | S2
476.014 257280.9 — 467358.9 3s%3p*(*D)3d — 3s%3p*('D)p p - p° 2=53 | 82
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WAVELENGTHS AND ENERGY LEVEL CLASSIFICATION OF SCANDIUM 1749
Sc v - Continued
Mult. Wavelength A) Relative Levels (cm™") Configurations Terms J values Ref.
No. | Observed Calculated intensity Lower Upper Lower Upper Lower Upper | Lower Upper :
477.271 477.267 0 257280.9 — 466807.3 3e23p4('DN3d — 323pY(DYdp p_ne 32— s S2
477.357 477.355 i 233711.1 - 443198.8 3s23p*CP)3d — 3523p*CP)4p ‘D —*D° 2=/ S2
478.895 478.896 1 254637.1 — 463450.5 3s23p%('D)3d — 3s3p°(‘P°)3d Pp 2P sy =/, S2
480.542 480.547 5 271531.0 — 479627.0 3s23p*('D)3d — 353p°('P*)3d G - % ="/ S2
481.141 481.141 0 271787.7 — 479627.0 3s23p*(°P)3d — 3s3p°('P°)3d 2P ="/ S2
482.069 482.070 1 257280.9 — 464719.7 3s23p%('D)3d — 353p°('P°)3d p - p° 3 =3, S2
483.104 483.096 0 271685.3 — 478683.5 3s23p*CP)3d — 3s3p°('P°)3d F - F° 32 =3/ S2
483.336 483.335 5 271787.7 — 478683.5 3523p*CP)3d — 3s3p°('P°)3d F — F° 7~/ S2
483.520 483.505 4} 264084.9 — 470908.2 3s23p*('D)Y3d — 3523p*('D)p D - 2pe =31y S2
486.605 486.603 4 233987.0 — 439493.5 3523p*(*P)3d — 3s3p°(CP*)3d ‘D —D° Sy —3/2 S2
487.088 487.087 2b1 234370.5  439672.6 3523p°CP)3d  3s53p°(CP°)3d ‘DD oW, [
487.319 487.320 4 233711.1 — 438915.0 3523p*(*P)3d — 353p°CP°)3d ‘D —‘D° =3/ S2
487.510 487.512 1 234370.5 —~ 439493.5 3523p*(P)3d — 3s53p°(CP)3d ‘D —*D° o=/ S2
487.837 487.842 1 234688.4 — 439672.6 3s23p*CP)3d — 353p°CP°)3d ‘D - *D° V=1 S2
487.976  487.976 4 233987.0 — 438915.0 3523p%CP)3d — 353p°(P°)3d ‘D — D Sty — 52 s2
488.270 488.269 1 234688.4 — 439493.5 3523p*(°P)3d — 3s3p°CP°)3d ‘D —D° 1/, =3/, S2
488.889 488.879 2 255690.7 — 460240.3 3523p*CP)3d — 3s23pi('D)p ‘F - 7F° 32—/ S2
{48&891 234370.5 — 438915.0 3s23p*(°P)3d — 3s3p°(P°)3d ‘D~ D° o =312 S2
489.541 489.540 2 266635.0 — 470908.2 3523p*('D)3d — 3s23p*('D)ap D - 2p° 3y =3/, 82
489.753 489.752 6 233711.1 — 437896.2 3523p*CP)3d — 3s3p°(*P°)3d ‘D - ‘D° Y=/ S2
490.413  490.414 3 233987.0 — 437896.2 3s23p*CP)3d — 3s3p5Cr°)3d ‘D — ‘D° S0 112 S2
491.805 491.806 1 292357.1 — 495689.3 3523p4('D)3d — 353p°('P°)3d LIS L 3y =3/ S2
491.949 491.947 0 264084.9 — 467358.9 3s23p4('D)3d — 3523p*('D)dp D - p° 3y =3/ S2
492.160 492.160 4 292357.1 — 495543.2 353p%('D)3d - 3s3p°('P°)3d T 5 5y =3 S2
493.283  493.285 3 264084.9 —~ 466807.3 3s23p4('D)3d — 3523p4('D)4p D - V= s2
493852  493.847 5 234370.5 — 436862.5 3s23p*CP)3d — 3s¥3p*(P)Mp ‘D —“p° 32— /s S2
493.995 493.994 5 293257.8 — 495689.3 3s23p*('D)3d — 3s3p°('P°)3d R pe Y2 =3/ S2
494.380 494.381 2 264534.3 — 466807.3 3s23p*(P)3d — 3s23p*('D)dp P — e 3y =3/ S2
494.621 494.623 4 234688.4 — 436862.5 3s23p*(P)3d — 35%3p*CP)p ‘D - P° Y=/ S2
495.453 495.454 0 265523.7 — 467358.9 3s23p*(P)3d — 3523p*(‘D)4p P —D° 3y 32 S2
495,820 495.817 5 233987.0 — 435674.4 373 CP)3d — 3573p (P ‘D —p° 2=/ 52
496.462 496.461 6 233711.1 — 435136.9 3523p“(3P)3d — 3523p*CP)Mp ‘D — 4p° Yy =3/ S2
496.761 496.761 5 234370.5 — 435674.4 3s23p*(°P)3d — 3s23p*(P)dp ‘D — p° 3y = 31r S2
497.141 497.142 5 233987.0 — 435136.9 3523p*CP)3d — 3s%3p*(°P)4p ‘D — p° 32— 3y S2
497.546 497.547 3 234668.4 — 435674.4 35*3p°CP)3d — 35*3p'CP)4p ‘D — P Yy~ sz
498.093 498.091 3 234370.5 — 435136.9 3s23p*(°P)3d — 3s23p*CP)Mp ‘D — *p° Yy =3/ S2
498.190  498.197 5 266635.0 — 467358.9 3523p*('D)3d — 3523p*('D)4p D~ D° y — S2
498.407  498.418 0 264084.9 — 464719.7 3s23p4('D)3d — 353p°('P*)3d D - p° Y= S2
499.549 {499.537 0 264534.3 — 464719.7 3s23p*(P)3d — 353p('P*)3d P —p° Yo~/ S2
499.570 266635.0 — 466807.3 3s23p%('D)3d — 3s3p*('D)dp D - D =Y, | 2
501.598  501.391 3 | 264084.9 — 463450.5 3s23p*('D)3d — 3s3p°('P*)3d D — P Yo —'12 S2
502.719 502.724 1 264534.3 — 463450.5 3523p*(*P)3d — 3s3p°('P*)3d P 2p° Y=/ S2
504.839 504.835 4 266635.0 — 464719.7 3s23p*('D)3d — 3s3p°('P°)3d D - p° Sy =3/, S2
505.593 505.592 3 254637.1 — 452425.1 3s23p*('D)3d ~ 353p°CP°)3d I ) Yy =3/ S2
509.804  509.800 0 264084.9 — 460240.3 3523p*('D)3d — 3s3p*(*D)ap N DI O Yy~ S2
511.057  511.055 1 271685.3 — 467358.9 3s23p*(P)3d — 3s23p*('D)4p Fo'De =21 S2
512.495  512.500 | 271685.3 — 466807.3 3s23p*CP)3d — 3s23pY('D)4p ’F - D" S/y =3/, S2
513.109 513.108 2 254637.1 — 449527.8 3533p4('D)3d — 3533p'(*P)ap b Yy =12 S2
514.034 514.037 4 257280.9 — 451819.4 3s23p*('D)3d — 3s3p (P°)3d p - pe Yy = 3a S2
515.196 515.196 1 266635.0 — 460735.7 3s23p*('D)3d — 3523p*('D)p ‘D - F° 3y~ /s 82
518900  518.887 0 268015.4 — 460735.7 3s23p('D)3d — 3s*3p*(‘D)p ‘G — F° Y2 = "/s S2
520.176 520.164 6 257280.9 — 449527.8 3s23p('D)3d — 3s13p*(P)ap P2 2=/ S2
522.399 522.398 1 233987.0 — 425412.0 3s23p*('P)3d — 3s3p°(’P°)3d ‘D — F° 5y =3/ S2
523.447 523.446 5 234370.5 — 425412.0 3s23p*CP)3d — 353p°CP°)3d ‘D — 4F° Yy =3/ S2
524.315 524.319 5 234688.4 — 425412.0 3s43p*CP)3d — 3s3p°CP°)3d D — F° Yy = S2
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Sc v - Continued

Mult. ‘Wavelength (A) T Relative Levels (cm™") Configurations l Terms J values Ref.
No. | Observed Calculated intensity Lower Upper Lower Upper Lower Upper | Lower Upper
I

524.430  524.428 4 233987.0 — 424671.0 3523p*CP)3d — 353p°(P)3d ‘D —*F° 52 —3/2 S2
525.420  525.418 6 254641.6 — 444966.4 3523p*CP)3d — 3s23p*(’P)dp ‘F — D° Yy =3/ S2
525.486  525.485 6 234370.5 — 424671.0 3523p*CP)3d — 3s3p°(P°)3d ‘D — ‘F° 3~/ S2
526212 526.204 6 253158.3 — 443198.8 3523p*CP)3d — 3523p*CP)4p *F —*D° %~/ S2
526236  526.243 4 233711.1 — 423737.5 3523p*CP)3d — 3s3p°(P°)3d ‘D — ‘F° =/ S2
527.010  527.008 6 233987.0 — 423737.5 3s23p*(*P)3d — 3s3p°CP°)3d ‘D —F° =1 S2
528.246  528.241 1 254637.1 — 443944.7 3523p*('D)3d — 3s%3p*(CP)dp p _ 2p° Y2 =3 S2
528528  SORS7R 6 271531.0 — 460735.7 3s23p4('D)3d — 35s23p*('D)dp G - F° % —"/2 S2
528.665  528.672 5 255690.7 — 444843.9 3523p*CP)3d — 3s23p*CP)dp ‘F —*D° 3 =3/2 s2
528.832  528.832 0 345317.9 — 534414.0 3523p*CP)3d — 3s3p°(P°)3d p - 2p° 3y =32 s2
528.956  528.959 0 271685.3 — 460735.7 3s23p“(*P)3d — 3s3p*('D)ap L S o Sh—"/ S2
529.041 = 529.034 0 345317.9 — 534341.7 3s33p*(P)3d — 3s3p°(CP°)3d p _ 2pe =1 S2
529.174  529.168 6 233711.1 — 422686.9 3s23p*(P)3d — 3s3p’(CP°)3d ‘D —F° =/ S2
529.452  529.449 4 256348.4 — 445224.1 3523p*(*P)3d — 3s¥3p*(P)dp ‘F —D° o=/ S2
529.858  529.857 4 254637.1 — 443367.4 3523p*('D)3d — 3s23p*CP)p p _ 7p° Yy =1 S2
530.348 { 530.343 2 254641.6 — 443198.8 3s33p*CP)3d — 3s*3p*(*P)dp ‘F —*D° ="/ S2
530.349 271685.3 — 460240.3 3523p*(°P)3d — 3s3p*('D)4p F /2 — /2 S2

530.526  530.517 1 256348.4 — 444843.9 3533p*CP)3d — 3s¥3p*CP)p ‘F —*D° 3y =3 S2
530.639  530.637 6 271787.7 — 460240.3 3523p*(*P)3d — 3523p*('D)dp ’F — 2F° Yy —3/2 S2
530958  530.954 1 264084.9 — 452425.1 35*3p*('D)3d — 353p°CP°)3d D - D =32 | S2
532.667  532.667 0 264084.9 — 451819.4 3523p4(ID)3d — 3s3p°CP°)3d ‘D - p° 3~/ S2
533.050  533.060 1 256348.4 — 443944.7 3573p*(*P)3d — 3s“3p*(°P)4p F — 2p° =12 s2
533.150  533.154 4 257280.9 — 444843.9 3523p*('D)3d — 3s?3p*CP)4p P - D° =/ S2
533.442  533.447 12b 346881.8 — 534341.7 3523p*C*P)3d — 3s3p°CP°)3d p _2p° Yy =1/ S2
534700 534705 0 256348.4 — 443367.4 3s23p*(CP)3d — 3s23p*(’P)ap ‘F —2P° 3y =/ S2
535722  535.723 3 257280.9 — 443944.7 3523p*('D)3d — 3s*3p*CP)4p p - %p° =32 S2
536.070  536.067 4 263453.1 — 449996.8 3s23p*CP)3d —~ 3s23p*CP)dp P —*8° Yy =/ S2
536.568  536.569 4 293257.8 — 479627.0 3523p*('D)3d — 3s3p°('P*)3d F - F° ="/ S2
536.689  536.693 3 292357.1 — 478683.5 3523p*('D)3d — 3s3p’(‘P°)3d 2 . 2F° /2 =3/ S2
537.418  537.419 0 263453.1 — 449527.8 3s23p*(CP)3d — 3s23p*(P)dp P -28° Y= S2
539.190  539.193 5 264534.3 — 449996.8 3s23p*CP)3d — 3s23p‘CP)ap P —“§° Yy =31 S2
539.824  539.819 1 264084.9 — 449332.3 3523p*('D)3d — 353p°CP7)3d ‘D —F" Yy — s2
540.012  -540.002 0 266635.0 — 451819.4 3523p*('D)3d — 3s3p°CP°)3d D -D° 2=/ S2
540.567  540.560 0 264534.3 — 449527.8 35%3p*CP)3d — 3s%3p*CP)dp ‘P -2 1= S2
540.775  540.782 2 257280.9 — 442198.3 3523p4('D)3d — 3s23p*(P)dp p_pe =2/ S2
541.136  541.131 3 2645343 — 4493323 3s23p*CP)3d — 3s3p5CP*)3d b I o 3y — 5 S2
541305  541.307 7 253158.3 — 437896.2 35s23p*(’P)3d — 3s3p°CP°)3d ‘F — D’ ="/ S2
542.082  542.084 6 265523.7 — 449996.8 3523p*CP)3d — 3s%3p*‘CP)dp P~ S 1=/ S2
542.672 542.672 7 254641.6 — 438915.0 35%3p*(P)3d — 3s3p°(’P")3d ‘F — ‘D° 2 — /2 s2
544.061 { 544.058 7 268015.4 — 451819.4 3523p%('D)3d — 3s3p°CP*)3d G —-D° =/ S2
544.061 255690.7 — 439493.5 3523p*CP)3d — 3s3p°CP°)3d F—D° 32—/ S2

544,453  544.447 1 311870.5 — 495543.2 3s23p*('S)3d — 3s3p°(‘P°)3d DD =3/ S2
545485  545.482 5 256348.4 — 439672.6 3s23p*(*P)3d — 3s3p°(P°)3d ‘F —‘D° 2= S2
545.690  545.689 4 254641.6 — 437896.2 3523p*CP)3d — 3s3p°CP°)3d ‘F — ‘D’ =" S2
545779  545.779 4 255690.7 — 438915.0 3523p*(°P)3d — 3s3p°(P°)3d ‘F —*D° =3/ S2
546.016 546.015 3 256348.4 — 439493.5 35*3p*CP)3d — 3s3p°CP*)3d ‘F — ‘D° 3y — 3, S2
546.443  546.445 2 312688.3 — 495689.3 3523p*('S)3d — 3s3p°('P°)3d D -'D° 3y — 3/ S2
547356  547.353 2 266635.0 — 449332.3 3523p*('D)3d — 353p°CP°)3d D - F =21 S2
549.736  549.735 1 264534.3 — 446440.2 3s23p*CP)3d — 3s33p*CP)p P —-D° 3y — 3/ S2
550.144  550.143 2 263453.1 — 445224.1 3s23p*CP)3d — 3s33p*CP)4p ‘P — D" Y= S2
551.295  551.296 2 263453.1 — 444843.9 3523p*(’P)3d — 3s23p*CP)Mp P —D° Yy =32 S2
552.372 552.372 0 254637.1 — 435674.4 3s23p4('D)3d — 3s23p*CP)4p . p _ 4p° s =3/ S2
552.853  552.848 1 264084.9 — 444966.4 3523p*('D)3d — 3s?3p*CP)Mp D —D° 3y =/ S2
553.719  553.715 3 266635.0 — 447233.2 3533p%('D)3d — 3s3p’(P°)3d D - F° =12 S2
554.226  554.225 4 264534.3 — 444966.4 3523p*C°P)3d — 3s23p*CP)p ‘P — D° 32— /2 S2
555.454  555.458 2 271787.7 — 451819.4 3s23p*(P)3d — 353p°CP)3d ’)F - p° =212 S2
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WAVELENGTHS AND ENERGY LEVEL CLASSIFICATION OF SCANDIUM 1751
Sc v - Continued

Mult. Wavelength (A) Relative Levels (cm™) Configurations Terms J values Ref.

No. | Observed Calculated | intensity Lower Upper Lower Upper Lower Upper | Lower Upper
555.602  555.606 1 255690.7 — 435674.4 3s23p*CP)3d — 3s23p*(CP)4p ‘F — 4p° =3 S2
555.982  555.989 3 264084.9 — 443944.7 3523p*('D)3d — 3s23p*(P)4p D~ 2p° =31 S2
556.157  556.157 2 266635.0 — 446440.2 3523p4('D)3d — 3s3p*(P)dp D - D° 3y =3 S2
557.281  §557.270 3 255690.7 — 435136.9 3s23p*CP)3d — 35s23p*(P)4p ‘F — 4p° S/~ 3/, S2
{557.281 265523.7 — 444966.4 3523p*(CP)3d — 3s23p*(’P)dp P “D° =3/ S2
557.657  557.662 0 265523.7 — 444843.9 3523p*CP)3d — 3s3p*(CP)dp ‘P — “D° 3y =3 S2
557.775 557.779 3 264084.9 — 443367.4 3s23p4('D)3d — 3s23p*CP)4p D —2p° =1 S2
557.984 (557.971 5 311870.5 — 491091.3 3523p*('S)3d — 3s23p*('S)dp D - 2p° ¥y = S2
{5574980 268015.4 — 447233.2 3523p*('D)3d — 3s3p°CP°)3d G - F° ="/ S2
559.179  559.181 2 264534.3 — 443367.4 3s23p*CP)3d — 3s23p*(’P)dp P - 2p° = S2
560.652  560.664 4 312688.3 — 491048.1 3523p*('S)3d — 3s23p*('S)4p D - p° =3 S2
560.745  560.754 0 266635.0 — 444966.4 3523p*('D)3d — 3s33p*(P)ap ‘D - ‘D° 5~/ S2
561.428  561.440 0 264084.9 — 442198.3 3s23p*('D)3d — 3s*3p*(*P)dp D - D 3y =3/, S2
562.266  562.253 0 257280.9 — 435136.9 3523p%('D)3d — 3523p*(P)dp p _ 4pe =31 S2
562.827  562.825 6 265523.7 — 443198.8 3523p*CP)3d — 3s23p*CP)dp P —D° =1 S2
562.916  562.914 4 271685.3 — 449332.3 3523p°CP)3d — 3s3p°CP°)3d G S iy~ S2
563.238  563.239 3 271787.7 — 449332.3 35%3p*CP)3d — 353p°CP°)3d F -~ 2p° )~/ S2
563.990  563.985 4 266635.0 — 443944.7 3s33p*('D)3d — 3523p*(P)dp ‘D —2p° =31 S2
565.125  565.128 4 268015.4 — 444966.4 3523p*('D)3d — 3s23p*(*P)dp G — ‘D° =52 S2
566.011  566.012 1 265523.7 — 442198.3 3s23p*CP)3d — 3s23p*(CP)dp P — D° =1 S2
566.360  566.368 0 266635.0 — 443198.8 3523p*('D)3d — 3s23p*(P)ap D - *D° 5/~ /s S2
567.476  567.474 1 263453.1 — 439672.6 3s23p*(P)3d — 353p°CP°)3d ‘P —‘D° Yy — s S2
568.049  568.051 2 263453.1 — 439493.5 3523p*CP)3d — 3s3p°CP°)3d P —D° Yy =32 S2
569.148  569.145 2 271531.0 — 447233.2 3523p%('D)3d — 3s3p°CP°)3d G — F° % =" S2
569.979  569.978 3 271787.7 — 447233.2 3523p*CP)3d — 3s3p°CP°)3d F . 2F° =T/ S2
570.094  570.097 0 264084.9 — 439493.5 3s23p4('D)3d — 3s3p°CP°)3d D - D° 3y =3/ S2
571.562  571.562 0 264534.3 — 439493.5 3s23p*CP)3d — 3s3p°(P°)3d P — D’ 3 =3/ S2
572.232  572.230 5 271685.3 — 446440.2 3523p*CP)3d — 3s23p*CP)4p F D =3/ S2
573.355  573.355 15¢ 0.0 — 174411.9 3s23p% — 353p° pe 15 o= S2
574.101  574.109 6 268015.4 — 442198.3 3523p*('D)3d — 3s23p*(P)dp G —D° =3/ S2
574.382  574.379 5 293257.8 — 467358.9 3523p*('D)3d — 3s23p*('D)4p F D =5/ S2
576.666  576.670 0 263453.1 — 436862.5 3523p*(’P)3d — 3s23p*(CP)4p P p° Y=/ S2
577.438  577.438 0 271787.7 — 444966.4 3s23p*(P)3d — 3s23p*CP)4p ’F — ‘D° =3/ S2
578.773  578.779 1 264084.9 — 436862.5 3523p*('D)3d — 3s23p*(P)4p D - p° 3y = S2
580.102  580.099 6 233711.1 — 406095.6 3523pCP)3d — 353p°CP*)3d D —Pp° Yy~ 3 S2
580.282  580.288 2 264534.3 — 436862.5 35?3p*CP)3d — 35%3p*(P)dp P — 4p° 3y s S2
580.518  580.520 4 271685.3 — 443944.7 3523p*(°P)3d — 3s23p*(’P)dp F_2pe = S2
580.649  580.648 4 263453.1 — 435674.4 3523p*(°P)3d — 3s%3p*CPMp P — “p° s = S2
581.020  581.028 4 233987.0 — 406095.6 3523p*CP)3d — 353p°CP°)3d ‘D - p° ="/ S2
582333 582.326 1 234370.5 — 406095.6 3s¥3p*CP)3d — 3s3p°CP°)3d ‘D - “p° Yy =/ S2
584.319  584.317 1 264534.3 — 435674.4 3s23p*CPY3d — 35%3p*(PMp PP Y= S2
584.626  584.618 0 264084.9 — 435136.9 3s23p*('D)3d — 3s%3p°(P)dp D - P Yy = S2
585.052  585.055 5 233987.0 — 404911.0 3523p*CP)3d — 3s3p°CP°)3d D - P =3/ S2
586.158  586.158 2 264534.3 — 435136.9 3523p*CP)3d — 3s23p°CP)dp P epe Yy — 3/ S2
586.235  586.238 1 253158.3 — 423737.5 3523p*(°P)3d — 353p°CP°)3d R "y =2 S2
586.363  586.371 3 234370.5 — 404911.0 3s23p*CP)3d — 3s3p*('P*)3d D pe Yy — s S2
586.820  586.818 2 271787.7 — 442198.3 3523p*(P)3d — 3s23p*(‘P)ap F - 'D° =2/ S2
587.466  587.466 t 234688.4 — 404911.0 3523p*CP)3d — 3s3p°('P°)3d D - 4P° Yy =~ S2
587.716  587.714 2 265523.7 — 435674.4 35s23pCP)3d — 3s3p (*P)ap P —pe 5 =32 S2
587.936  587.937 12g 4325.7 — 1744119 3s23p® — 3s3p° pe s Yy~ S2
588.123  588.134 2 254641.6 — 424671.0 3s23p°('P)3d — 3s3p°CP°)3d ‘F — ‘F° =3 S2
588.676  588.680 3 234370.5 — 404242.1 3s23p°CP)3d — 3s3p°CP°)3d ‘D — *p° Yy = S2
589.205  589.201 1 255690.7 — 425412.0 3523p*('P)3d — 3s3p°('P°)3d F — ‘F° =3 S2
589.576  589.577. 4 265523.7 — 435136.9 3523p*("P)3d — 3s23p*(*P)dp P tp° 3y =1 S2
589.788  589.784 3 234688.4 — 404242.1 3s23p*CP)3d — 3s3p°CP°)3d ‘D — p° Yy — 1/ S2
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Sc v - Continued

Muit. Wavelength (A) Relative Levels (cm™') Configurations Terms J values Ref.
No. | Observed Calculated | intensity Lower Upper Lower Upper Lower Upper | Lower Upper
589.868  589.871 5 253158.3 — 422686.9 3523p*(P)3d — 3s3p°(CP°)3d b I o /2 — /2 S2
591.383 591.380 5 254641.6 — 423737.5 3523p*C*P)3d — 353p°CP°)3d ‘T — e Uy~ 12 S2
591.492  591.493 4 256348.4 — 425412.0 3523p*CP)3d — 353p°CP°)3d ‘F — ‘F° 3y = S2
591.789  591.785 4 255690.7 — 424671.0 35s23p*CP)3d — 3s3p°CP°)3d I 5y =31 S2
593.472  593.465 0 266635.0 — 435136.9 3523p*('D)3d — 3s23p*(P)ap D —p° =21 S2
594.100  594.097 1 256348.4 — 424671.0 35*3p*CP)3d — 3s3p°CP°)3d ‘F - F° 32—/ S2
595.076 {595‘072 3 255690.7 — 423737.5 3s23p*(°P)3d — 3s3p°(°P°)3d ‘F — ‘F° 3y —="/2 S2
595.078 254641.6 — 422686.9 3523p*CP)3d — 3s3p°CP°)3d ‘F — “F° =%/ S2
595.651  595.652 2 292357.1 — 460240.3 3s%3p*('D)3d — 3523p*('D)4p S SIS O 5= /2 S2
597.102  597.094 3 293257.8 — 460735.7 3573p*(‘'D)3d — 3s*3p*(‘D)ap F - V=" | 82
599.027  599.022 0 312688.3 — 479627.0 3s23p*('S)3d — 3s3p°('P°)3d D - Fe S/~ S2
621.125 621.133 0 311870.5 — 472866.7 35°3p*(*$)3d — 35°3p'('D)ap ‘D - p° ERNL) s2
632.025  632.032 0 312688.3 — 470908.2 353p*('S)3d — 3s¥3pY('D)4p D - 2p° Sy =3y S2
645421  645.424 1 311870.5 — 466807.3 3523p*('S)3d — 3523p*('D)4p D - p° 3y =3/ S2
646.549  646.535 0 312688.3 — 467358.9 3523p%('8)3d — 3s%3p*('D)dp D - D° Sy~ 3 | 82
649.001  649.000 0 292357.1 — 446440.2 3523p*('D)3d — 3s¥3p*CP)4p - De 5y =32 S2
649.469  649.454 0 293257.8 — 447233.2 3s23p*('D)3d — 3s3p°CP*)3d R0 S =/ S2
659.687  659.685 0 292357.1 — 443944.7 3s3p*('D)3d — 35s%3p*CPMp F — ?p° Sy =3 s2
671405  671.409 0 293257.8 — 442198.3 3s¥3p*('D)3d — Is¥3p*CP)p F - D° =2 S2
691.365  691.379 0 293257.8 — 437896.2 3523p%('D)3d — 353p°CP°)3d ’F — ‘D =12 S2
706411  706.408 0 264534.3 — 406095.6 3s23p*CP)3d — 3s3p°(CP°)3d P —P° 3y =3 S2
706.922 706.924 1 263453.1 — 4U04911.0 3523p*(C°P)3d — 3s3p°CP7)3d P — P Va2 =3/ S2
711375 711.380 1 265523.7 — 406095.6 3s23p*CP)3d — 3s3p°CP°)3d P — e 3/ — 3/ S2
717.436  717.425 0 265523.7 — 404911.0 35s23p*(CP)3d — 3s3p°CP°)3d ‘P — P =22 S2
726.440  726.442 0 311870.5 — 449527.8 3s23p*('S)3d — 3s%3p*CP)ap D 2§ 3y -2 S2
793,747  793.746 1 346881.8 — 472866.7 3523p*(*P)3d — 3s23p*('D)4p p - ?p° Vo=, S2
796.245  796.240 2 345317.9 — 470908.2 3523p*(P)3d — 3s23p*('D)Mp p _2p° o= S2
806.282  806.280 0 346881.8 — 470908.2 3523p*CP)3d — 3s3p*('D)dp p - 2p° Yy =3/ S2
819.390  819.397 0 345317.9 — 467358.9 3523pCP)3d — 3s3p*('D)dp P - p° ¥y — /s S2
842.555  842.546 2 352220.3 — 470908.2 3s73p*CP)3d — 35s3p*('D)p D - 2p° 3y~ 3/ S2
854760  854.769 2 355876.0 — 472866.7 35s73p*CP)3d — 35s3p*('D)dp D P =1/ S2
¥82.995  882.995 1 442198.3 — 555449.2 3543p°(*P)dp — 35°3p*(°P)5s ‘D — P = S2
884.816  884.816 0 460240.3 — 573258.1 3523p4('D)dp — 3s23p*('D)ss D /3~ 3/ S2
888.486  888.486 1 460735.7 — 573286.7 3523p*('D)dp — 3s*3p*('D)5s 2F° D A S2
898.971  898.971 1 446440.2 — 557678.5 3523p*CP)p — 3523p*(°P)ss D —p 3y =12 S2
994.282  994.265 0 439493.5 — 540070.3 353p3CP°)3d — 3523p*('D)4d ‘D° — D 3y~ 3/ S2
1111.394  1111.383 2 352220.3 — 442198.3 3s23p*CP)3d — 3s%3p*CP)p D - =2 S2
1122.037  1122.027 0 447233.2 — 536357.6 353p5CP°)3d — 3s%3p*('D)dd P G Yy~ %/ S2
1135482 1135477 1 355876.0 — 443944.7 3s33p*CP)3d — 3523p*(*P)dp D Yy~ S2
1148.129  1148.104 3 435136.9 — 522237.0 3s23p*CP)dp — 3533p*(P)dd pe — P 5y — /2 S2
1150271 1150.267 0 449332.3 — 536268.6 353p°CP°)3d — 3s23p*('D)4d P . 2G 5~/ S2
1153.459 1153473 0 352220.3 — 438915.0 3523p*CP)3d — 353p°CP°)3d ‘D —*D° =3/ S2
1155.237  1155.233 6 435674.4 — 522237.0 3s23p*(P)p — 35?3p*CP)ad 4p° P 3y — /s 82
1165.318  1165.327 2 435136.9 — 520949.7 3s3p*CP)Mp — 35*3p*(P)dd B G a3 S2
1188.326  1188.329 4 435674.4 — 519826.2 3s23p*(CPMp — 3s3p*(P)4d p° P a1 S2
1189.261  1189.242 8 436862.5 — 520949.7 3s23p*CP)ap — 3s¥3p*(P)ad pe —p Yy =3/ S2
1200.316  1200.327 3 436862.5 — 520173.1 3s23p*CP)p — 3s23p*(P)ad P F Yy~ 3 S2
1205.346  1205.346 1 436862.5 — 519826.2 3s%3p*CP)4p — 35*3p*(P)dd P P Yy =1/ S2
1212.619  1212.615 0 437896.2 — 520362.6 353p°CP%)3d — 3523p*CP)4d ‘D° —F =1/ 82
1223.945  1223.959 5 439493.5 — 521195.6 353p°CP%)3d — 3s%3p*(CP)ad D —F 32— %/ S2
1226.682  1226.682 0 437896.2 — 519416.9 353p°CP*)3d — 3s3p*CP¥d ‘D° — *F =2/ S2
1227.778  1227.783 5 438915.0 — 520362.6 353p°CP°)3d ~ 3s%3p(P)dd ‘D —F =12 S2
1230.355  1230.359 6 439672.6 — 520949.7 3s3p*CP)3d — 3s%3p*CP)dd ‘D° P ) S2
1230.442 - 1230.453 6 460240.3 — 541511.2 3s23p*('D)dp — 3523p('D)dd b — 2 — S2
1236.340  1236.343 6 460735.7 — 541619.4 3s23p%('D)p — 353pY('D)ad I _F ="/ S2
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Sc v - Continued

Muit. Wavelength (&) Relative Levels (cm™') Configurations Terms J values Ref.

No. | Observed Calculated | intensity Lower Upper Lower Upper Lower Upper | Lower Upper
1239.466  1239.471 2 439493.5 — 520173.1 353p°CP°)3d — 3s23p*(P)dd ‘D° — °F 3y =3, S2
1239.613  1239.617 0 460240.3 — 540910.4 3523p4('D)4p — 3s23p*('D)dd Fe D 3y =3 S2
1242214 {1242.207 5 438915.0 — 519416.9 353p°CP%)3d — 3s¥3p*(*P)dd ‘D° — °F S/ — 3/ S2
1242.228 439672.6 — 520173.1 353p°CP°)3d — 3s3p*(*P)dd ‘D° — “F Yy =3/ S2
1246.605  1246.611 1 444843.9 — 525061.4 3523p*(P)dp — 3523p*(P)ad ‘D° — 2P =3 S2
1247.023  1247.029 3 437896.2 — 518086.8 353p°CP%)3d — 3s3p‘(P)dd ‘D° — °F ="/ S2
1251.193  1251.198 6 439493.5 — 519416.9 353p°CP%)3d — 3s23p*(P)dd ‘D° — *F 3y =3/ S2
1261.384  1261.387 7 437896.2 — 517174.0 353p°CP°)3d — 3s¥3p*(P)dd ‘D° — F =% S2
1263.082  1263.076 7 438915.0 — 518086.8 353p°CP°)3d — 3s%3p*CP)4d ‘D° — °F 3 —"/a S2
1265.861  1265.866 3 442198.3 — 521195.6 3s23pCP)p — 35s23p*CP)dd D° —F 3y — %/ S2
1268.382 {1268.377 6 435136.9 — 513977.8 3523p*CP)4p — 35¥3p*CP)4d P° — ‘D 5/ — /s S2
1268.390 435674.4 — 514514.5 35231;“(31‘)4}; — 3523pCT)4d ‘pe — 4D Yy — /2 S2
1269.801  1269.811 6 443367.4 — 522119.3 3s¥3p*CP)p — 3s%3pCP)ad pe . 2p Ve =12 S2
1271921 1271.922 3 446440.2 — 525061.4 3523p*CP)ap — 3s23p*CP)4d Do 2P 3y =3 S2
1272.155  1272.153 4 444843.9 — 523450.8 3s23p*CP)ap — 3533pCP)4d D° — D 3~/ S2
1273.181  1273.177 6 443367.4 — 521911.1 3s23p*CP)p — 3s?3piCP)dd pe D 1y~ s2
1274.124  1274.139 0 444966.4 — 523450.8 3523p*CP)ap — 3523p*CP)dd ‘D — D S/y =%/, S2
1276.440  1276.437 7 435136.9 — 513480.0 3s23p*CP)dp — 3s23p*(P)ad P° — D 3y~ 3/ S2
1277.075  1277.084 7 435674.4 -~ $513977.8 3523p%CP)Mp  3s23piCP)ad Pp° - ‘D 3, =3/, s2
1277.258  1277.265 6 443944.7 — 522237.0 3523p*CP)4p — 3523p*CP)4d pe P 3y =3 S2
1279.360  1279.356 7 442198.3 — 520362.6 3523p*CP)p — 3523p*CP)d D° —F 32 —"/a S2
1280.982  1280.982 9 435136.9 — 513202.0 3s23p*(CP)4p — 3s23p*CP)ad P — D =T/ S2
1282.611  1282.604 4 4439447 — 521911.1 3523p*CP)dp — 3s23p*CP)ad e D 3y~ S2
1285255  1285.255 8 435674.4 — 513480.0 3523p*CP)dp — 3s23p*CP)ad P° — ‘D 3y =%/ S2
1287.799  1287.797 7 436862.5 — 514514.5 3523p*CP)dp — 3s23p*CP)4d P — D Yy~ S2
1292.416  1292.409 1 395491.8 — 472866.7 3523p*CP)ds — 3s23p*('D)4p p _2p° =1/ S2
1294.140  1294.153 2 444966.4 — 522237.0 3533p*CP)dp — 3523p*CP)ad ‘D° — P 3y =32 S2
1294.480  1294.483 2 443944.7 — 521195.6 3533p*CP)ap — 3s23p*CP)dd P R 3y =32 S2
1295.026  1295.025 5 442198.3 — 5194169 3s23p*CP)p — 35s3p*CP)ad ’D° — *F =/ S2
1296.746  1296.760 6 436862.5 — 513977.8 3s23p*(P)ap — 3523p*CP)d P° — ‘D Yy —3/s S2
1297.578  1297.569 5 444843.9 — 521911.1 3s23p*CPYp — 3s¥3p*(P)ad ‘D° — D 3y — S2
1298.524  1298.523 8 446440.2 — 523450.8 3523p*(CP)dp — 3s23p*CP)4d D° — D 3y =/, S2
1301.993  1301.987 2 443367.4 — 520173.1 3s23p*CP)p — 3s23p*CP)dd pe _ 4F Yy =3 S2
1309.724  1309.729 7 4448439 — 521195.6 3s23p*CP)p — 3523p*(*P)ad ‘D° — F 30— S2
1311.839  1311.833 7 444966.4 — 521195.6 3523p*CP)Mp — 3s23p*CP)dd ‘D° — 7F =1/ S2
1313.982  1313.960 7 444843.9 — 520949.7 3s%3p*CP)Mp — 3s23p*CP)d ‘D° — P Yy = S2
1315303  1315.300 8 460240.3 — 536268.6 3523p*('D)dp — 3s23p*('D)4d -G VIS S2
1319.316  1319.317 6 446440.2 — 522237.0 3s23p*CP)p — 3523p*CP)ad Do P Y= s S2
1320.540  1320.557 7 445224.1 — 520949.7 353p°CP)Mp — 3s23p*CP)ad N 4P AR ]
1322.365  1322.368 9 460735.7 — 536357.6 3s33p*('D)dp — 35*3p*('D)4d P - 2G i S2
1323.033  1323.035 2 437896.2 — 513480.0 3s3p°CP*)3d — 35¥3p*(Pyd ‘D~ D =3 S2
1323.922 {1323.914 8 449527.8 — 525061.4 3s33p*CPYp — 35¥3p*CPMd g0 - 2p Vs e M ]2
1323.926 460735.7 — 536268.6 3s23p*('D)dp — 3523p*(‘D)4d PG =/, S2
1324987 (1324.991 8 443944.7 — 519416.9 3s23p*CP)Mp — 3s23p*(P)ad pe R V=1 S2
{1325.014 446440.2 — 521911.1 3s23p*CP)dp — 3s23p*CP)ad DT~ D Yy = S2
1325.200 491048.1 — 566508.4 3s23p*('S)dp — 3s23p*('S)ad P D Ve =/ S2
1325.972  1325.959 8 491091.3 — 566508.4 3s23p*('S)p — 3s23p*('S)ad PD Yy =3 S2
1326.315  1326.316 9 491048.1 — 566444.9 3s23p4(1S)ap — 35¥3p*('S)ad pe D YV — S2
1327.921  1327.919 6 437896.2 — 513202.0 3s3p5CP%)3d — 3s23p*(‘'P)ad D"~ D =/ S2
1330122 1330.123 0 463450.5 — 538631.5 3s3p5('P°)3d — 3s23p*('D)ad peop Yy = S2
1332222 1332218 2 438915.0 — 513977.8 3s3p°CP%)3d — 3s33p*('P)ad ‘D — D = S2
1334.252  1334.241 5 445224.1 — 520173.1 3s23p*CP)p — 3s23p*('Pad ‘D — F Yy =%, S2
1335330 1335.327 1 443198.8 — 518086.8 3s33p*CP)p — 3573p*(*P)dd ‘D° — F ="/, S2
1337.692  1337.696 4 446440.2 — 521195.6 3s23p4CP)p — 3533p*(*P)ad ‘D° _ ?F Y2 — /s S2
1338.617 1338.618 10 466807.3 — 541511.2 3523p*('D)p — 3s*3p*('D)dd D - F i — %/ S2
1340.968  1340.968 3 4448439 — 519416.9 3s23p*CP)p — 353p*CP)4d ‘D° — “F 3y — 3/ S2
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Mult. Wavelength (;\) Relative Levels (cm™—') Configurations Terms J values Ref.
No. | Observed Calculated intensity Lower Upper Lower Upper Lower Upper | Lower Upper
1341.105  1341.112 0 438915.0 — 513480.0 3s3p°CP°)3d — 3s33p*CP)ad ‘D° — ‘D =3/ S2
1346.129  1346.131 2 438915.0 — 513202.0 353p°CP°)3d — 3523p*(’P)dd ‘D° —“D ="/ S2
1346.614  1346.611 8 467358.9 — 541619.4 3s23p4('D)dp — 3523p*('D)4d f o /=" S2
1348.580 1348.576 1 467358.9 — 541511.2 3s23p*('D)4p — 3s23p*('D)ad ’D° — F 52—/ S2
1349.474  1349.471 6 466807.3 — 540910.4 3523p4('D)4p — 3523p*(‘D)ad D°-D =3 S2
1351.806  1351.804 9 443198.8 — 517174.0 3s23p*CP)4p — 3s23p*(P)ad ‘D° — °F =2/ S2
1361.387  1361.396 6 449996.8 — 523450.8 35%3p*CP)ap — 3523p*CP)4d ‘S° —’D 32—/, s2
1364.938  1364.945 5 466807.3 — 540070.3 3s23p*('D)4p — 3s¥3p*('D)dd D -D 32— 3/ S2
1367.603  1367.607 5 444966.4 — 518086.8 3523p*CP)dp — 3523p*CP)ad ‘D° —*F =/ S2
1370.772  1370.779 1 464719.7 — 537670.9 3s3p5('P°)3d — 3573p*('D)ad pe 2P =3/ S2
1375.303  1375.300 7 467358.9 — 540070.3 3s23p*%('D)4p — 3s23p*('D)4d ‘D°-D 32— 3/ S2
1377.582  1377.572 4 449527.8 — 522119.3 3s23p%CPMp — 3e23pCP)d g0 _2p Yy — 1y S2
1390.552  1390.544 1 449996.8 — 521911.1 3523p*CP)ap — 3s%3p*CP)dd I ) 3y =3y s2
1392293 1392.288 0 466807.3 — 538631.5 3s23p*('D)ap — 3s3p*('DY4d D% 32—y s2
1404.538  1404.518 5 449996.8 — 521195.6 3523p*(’P)dp — 3523p*CP)4d S° — F o= S2
1409.376  1409.386 6 449996.8 — 520949.7 3s23p*(P)dp — 3s3p*CP)4d S° — P 2 =3/ S2
1416.381  1416.370 0 470908.2 — 541511.2 Is23p*('D)dp — 3s23p*('D)ad pe 2= S2
1417.041  1417.037 1 443944.7 — 514514.5 3523p*CP)p — 3s¥3p*CP)d P° — ‘D ) S2
1422231 1422232 3 467358 9 — 5376709 3e23p4(D)p — 3s3p4(ID)4A D . e —3/a <
1422.850  1422.856 0 443198.8 — 513480.0 3523p*CP)dp — 3533p*CP)dd ‘D°— ‘D "y =3/ s2
1424.987  1424.983 4 449996.8 — 520173.1 3523p*(’P)dp — 3523p*(P)dd *S° — °F =3/ S2
1428.509  1428.506 7 443198.8 — 513202.0 3523p*CP)ap — 3s23p*(P)4d ‘D° — ‘D ="/ S2
1432.065  1432.062 5 449996.8 — 519826.2 3523p*CP)4p — 3sB3p*CP)ad 480 — ‘P ="t S2
1445877  1445.879 3 470908.2 — 540070.3 3s23p%('D)dp — 3523p*('D)4d pe _p r =3 | 82
1446.475  1446.468 0 444843.9 — 513977.8 3s23p*CP)4p — 3523p*CP)4d ‘D° — ‘D 3 =3, S2
1459.574  1459.564 1 444966.4 — 513480.0 3523p*(P)ap — 3s23p*(P)dd ‘D° — ‘D 3y — /s S2
1469.646  1469.644 1 472866.7 — 540910.4 3s23p*('D)dp — 3523p*('D)4d p° - D Yy =3/ s2
1476.607  1476.597 0 470908.2 — 538631.5 3523p*('D)4p — 3s?3p*('D)ad pe P Ya— 12 S2
1497.834  1497.842 3 470908.2 — 537670.9 3s23p*('D)dp — 3s23p*('D)ad pe —2p = S2
1520.555  1520.570 2 472866.7 — 538631.5 3523p*('D)dp — 3s23p*('D)dd pe . 2p V= S2
1537.853  1537.844 2 4709082 — 535934.3 | 3s33p*('D)dp — 3s23p*('D)dd pe 2§ =1/ S2
1543.130  1543.110 2 472866.7 — 537670.9 3523p*('D)4p — 3523p*('D)4d p° — 2P Y=/ s2
1572.067  1572.068 5 386386.3 — 449996.8 3523p*CP)s — 3s23p*CP)p P8 =3 S2
1582.030  1582.016 6 460240.3 — 523450.8 3s23p*('D)dp — 3533p*(CP)dd L S ») =2/ S2
1585.590  1585.600 0 472866.7 — 535934.3 3s23p*('D)dp — 3523p*('D)4d P -8 Ya—" S2
1588.312  1588.340 0 388860.6 — 451819.4 3523p*CP)s — 353p°CP°)3d p - D° a—3 | S2
1593.593  1593.592 5 410115.4 — 472866.7 3523p*('D)4s — 3s23p*('D)dp D - p° =" S2
1635.693  1635.692 5 388860.6 — 449996.8 35%3p*CP)4s — 3523p*CP)p P —48° =31 S2
1642.987  1642.986 6 410043.4 — 470908.2 3523p%('D)4s — 3523p*('D)4p D - 3y =32 s2
1676.457  1676.446 5 390346.8 — 449996.8 3s23p*CP)4s — 3s3p*CP)p P —48° =3 | S2
1707.068  1707.064 1 386386.3 — 444966.4 3s23p*CP)ds — 3s23p*CP)p P —D° =/ S2
1736720 1736.726 4 388860.6 — 446440.2 3523p%CP)4s — 3573p*(CP)dp P — D0 Y= S2
1744.732  1744.729 6 410043.4 — 467358.9 3s23p*(‘D)ds — 3s23p*('D)dp ‘D - D° /2 — /2 S2
1746917  1746.923 1 410115.4 — 467358.9 3523p4('D)4s — 3s23p*('D)dp D - D° 32—/ S2
1774203  1774.198 1 388860.6 — 445224.1 3523p*(P)as — 3s23p*CP)dp ‘P —D° =2 S2
1775.355  1775.329 1 395491.8 — 451819.4 3s23p*(P)ds — 3s53p°CP°)3d p _p° 33/ S2
1782.342  1782.347 7 388860.6 — 444966.4 3523p*(CP)4s — 3s23p*(CP)dp P —D° 3y~ /s S2
1782.752  1782.741 1 390346.8 — 446440.2 3s23p*CP)as — 3s23p*CP)dp Pp —p° =2/ s2
1786.248  1786.247 4 388860.6 — 444843.9 3s23p*(P)4s — 3s%3p*(CP)ap ‘P —‘D° 32—/ S2
1815406  1815.406 1 388860.6 — 443944.7 3523p*CP)4s — 3s%3p*CP)4p ‘P — ?p° =2/ S2
1822.243  1822.247 6 390346.8 — 445224.1 3s23p*CP)ds — 3s23p*CP)p P —D° V=" s2
1828.944  1828.946 0 410043.4 — 464719.7 3523p*('D)4s — 3s3p°('P°)3d D 2 =3/ S2
1834.960  1834.960 4 390346.8 — 444843.9 3523p*(P)ds — 3523p*CP)dp ‘P —D° Y2 =3/ S2
1850.620  1850.618 4 395491.8 — 449527.8 3s23p*CP)s — 3523p*CP)dp P8 =1 S2
1852.015  1852.016 0 398429.9 — 452425.1 3523p*(P)ds — 3s3p°CP°)3d p D Y, =3 S2
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WAVELENGTHS AND ENERGY LEVEL CLASSIFICATION OF SCANDIUM

Sc v - Continued

1

755

Mult. Wavelength A) Relative Levels (cm~") Configurations Terms J values Ref.
No. | Observed Calculated intensity Lower Upper Lower Upper Lower Upper | Lower Upper
1865.746  1865.745 2 390346.8 — 443944.7 " 3523p*(P)ds — 3s23p(P)dp ‘P — 2P° Vs — 32 S2
1865.912  1865.905 6 437498.0 — 491091.3 3523p*('S)4s — 3s23p*('S)dp 5 — 2p° Vo= 12 S2
1867.407  1867.410 6 437498.0 — 491048.1 3523p*(1S)ds — 3s23p*('S)dp E Ve =32 S2
1874.859  1874.846 6 388860.6 — 442198.3 3s23p*(CP)4s — 3s23p*(CP)dp ‘p— D° =32 S2
1941.374 1941.374 7 386386.3 — 437896.2 3523p*CP)as — 3s3p°CP°)3d ‘P — ‘D° 5= "/s S2
1957.027  1957.028 4 398429.9 — 449527.8 3523p*CP)4s — 3573p*CP)dp p 2§ Vo= "2 S2
1962.755  1962.770 0 395491.8 — 446440.2 3s23p*(P)ds — 3523p*CP)p P _ D 3y =3/ S2
1972.679  1972.686 7 410043.4 — 460735.7 3523p*('D)ds — 3s23p*(‘D)dp D - e /2= /s S2
1974.996  1975.000 1 388860.6 — 439493.5 3523p*CP)s — 353p°CP°)3d P — *D° =32 S2
1995.019  1995.016 7 410115.4 — 460240.3 3523p*('D)4s — 3s23p*('D)4p D - F° 3=/ S2
1997.832  1997.826 6 388860.6 — 438915.0 3523p*(P)ds — 353p°(P°)3d ‘P - ‘D 3y~ /s S2
2020.587  2020.587 6 395491.8 — 444966.4 3s23p*CP)4s — 3s23p*(CP)p p . ‘D° =12 S2
2025.622  2025.604 0 395491.8 — 4448439 3523p*CP)as — 35*3p*CP)dp P — ‘D" 3= 3a S2
2026.680  2026.684 0 390346.8 — 439672.6 3s23p*CP)as — 3s3p°(P°)3d ‘P~ ‘D° Vo= S2
2028.237  2028.234 7 386386.3 — 435674.4 3523p*CP)4s — 35%3p°CP)dp P — P 5y = 33 S2
2034.071  2034.070 2 390346.8 — 439493.5 3523p*(’P)ds — 353p°CP°)3d P — D° Y2 — 3/ S2
2050.600 - 2050.600 10 386386.3 — 435136.9 3s23p*CP)s — 3523p°CP)p P — p° Sy — %/ S2
2063.202  2063.200 5 395491.8 — 443944.7 3s23p*(*P)ds — 3s23p*CP)dp p — 2p° 3=, S2
2082.222  2082.223 7 398429.9 — 446440.2 3523p*CP)4s — 3523p*CP)dp P _ ‘D V2= 3/ S2
2082.576  2082.588 6 388860.6 — 436862.5 3523p*CP)as — 3s23p*CP)p P — tpe 3 — s S2
2088.084  2088.082 4 395491.8 — 443367.4 3s23p*(P)4s — 3s23p*(’P)dp p _2pe 31— S2
2135452 2135.449 3 388860.6 — 435674.4 3523p*(’P)ds — 3523p*(’P)dp PP =3 S2
2140.342  2140.355 7 395491.8 — 442198.3 3523p*(P)ds — 3523p*(’P)dp p - p° =2/ S2
2149.152  2149.135 3 390346.8 — 436862.5 3523p*(P)4s — 3523p*(’P)4p B o /2 — '/ S2
2160.256  2160.255 2 388860.6 — 435136.9 3533p*(P)ds — 3s23p*(*P)dp P — 4p° =31 S2
2205.464  2205.473 11bl 390346.8 — 435674.4 3523p*(’P)ds — 3s23p*CP)4p ‘P — P° Yy =3 S2
Sc vi
Mult. Wavelength (A) Relative Levels (cm™") Configurations Terms J values Ref.
No. | Observed Calculated | intensity Lower Upper Lower Upper Lower Upper | Lower Upper
148.18 148.170 3g 0.0 — 674900. 3s23p* — 3523p*(*D°)5s PooDe 2-3 F2
152.60 152.600 5 21393.0 — 676700. 3523p* — 3533p’(*D°)5s D - 'D° 2-2 F2
154.29 154.297 5g 0.0 — 648100. 3523p* — 3s23p*(*S°)5s S 2-1 F2
154.52 154.518 1 49224.6 — 696400. 3s23p* — 3523p*(PP°)5s I 0—1 F2
155.10 -155.098 3g 3346.1 — 648100. 3523p* — 3573p'(*S°)5s P —'s° 1—1 F2
155.36 155.366 1g 4457.1 — 648100. 3s3p* — 3573p(*S°)5s P —8° 0—1 F2
166.35 166.360 7 21393.0 — 622500. 3s23p* — 3573p(D%)4d D - 'F 2-3 F2
167.17 167.166 4 21393.0 — 619600. 3523p* — 3523p*(D°)ad 'D - 'D° 2-2 F2
169.26 169.262 Tg 0.0 — 590800. 3s23p*t — 3523p(*S°)ad P —D° 2 — F2
170.25 170.226 5¢ 3346.1 — 590800. 3523p* — 3523p3(*S°)4d P —°D° 1— F2
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Sc vi - Continued

Mult. Wavelength (A) Relative Levels (cm™") Configurations Terms J values Ref.
No. | Observed Calculated | intensity Lower Upper Lower . Upper Lower Upper | Lower Upper

170.54 170.549 3g 4457.1 — 590800. 3523p* — 3523p3(*S°)4d P —D° 0—1 F2
202.921 202.922 2g 0.0 — 492800. 3s23p* — 3523p3(3P°)ds p —3p° 2—-2 B2
203.216 203.217 Og 0.0 — 492086. 3s23p* — 35%3p3CP°)ds p — 3p° 2-—-1 B2
204.310 204.309 1g 3346.1 — 492300. 3s23p* — 3523p3CP°)4s p 1-2 B2
204.610 204.608 Og 3346.1 — 492086. 3s23p* — 3523p3(P°)ds 5p _3p° 1-1 B2
204.719 204.719 2g 3346.1 — 491820. 3s23p* — 3523p3(P°)ds p_p° 1—-0 B2
205.072 205.074 1g 4457.1 — 492086. 3s23p* — 3523p>(P°)ds 5p —3p° 0—-1 B2
209.821 209.821 2 21393.0 — 497990. 3523p* — 3523p3CP°)4s D - 'P° 2—-1 B2
210.523 210.523 Og 3346.1 — 478354. 3s23p* — 35%3p3(D°)4s P - 'D° 1-2 B2
211.416 211.416 4g 0.0 — 473001. 3523p* — 3523p3(D°)ds P D 2 -3 B2
211.612 211.611 2g 0.0 — 472566. 3s23p* — 3523p°(D°Ms P - D¢ 2-2 B2
213118 213120 2g 3346 1 — 477566 e23pt — 323p3EN0)e P _ e 1-2 R2
213.192 213.194 g 3346.1 — 472402. 3s23p* — 35%3p°(D")s P - D° 1-1 B2
213.702 213.700 g 4457.1 — 472402. 3s%3p* — 3533p3(D°)s p - p° 0—-1 B2
218.837 218.837 4 21393.0 — 478354. 3s¥3p* — 3523p3(’D°)ds D - 'D° 22 B2
221.204 221.205 3g 0.0 — 452070. 3s23p* — 3523p3(*S°)s p - 38° 2-1 B2
222.850 { 222.834 3 49224.6 — 497990. 3s23p* — 3s23p3(CP)Ms s~ p° 0-1 B2
222.854 g 3346.1 — 452070. 3523p* — 3s23p3(*S°)4s p - 38° 1-1 B2

223.407 223.407 5g,bl 4457.1 — 452070. 3s23p¢ — 3523p3(48%)ds p g 01 R2
247.03 3523p3(*D%)3d — 3s3p°(D°)4f FT 3G 2-3 F1
247.31 3s23p3(D%)3d — 3523pCD%)4f F - 3G 3—-4 F1
247.62 3523p3(D%)3d — 35%3p’CD")4f F 3G 45 F1
249.60 3523p3(*S°)3d — 3s%3p3(*S°)4f D° — °F 4 -5 F1
281.327 281.325 2g 0.0 — 355461. 3s23p* — 35%3p%(*P°)3d P - D° 21 S4
282.209 282.209 7 21393.0 — 375740. 3s23p* — 35%3p3(*P°)3d D~ IF° 2-3 S4
282.497 282.499 6g 0.0 — 353983. 3s13p* — 3523p%(*P°)3d P —D° 2-—-2 S4
282.587 282.587 3 49224.6 — 403098. 3s23p* — 35%3p3(*P°)3d s —tp° 0—-1 S4
283.99 283.998 Og 3346.1 — 355461. 3s23p* — 35%3p3(*P°)3d P - D 1-1 S4
284.263 284.263 9g 0.0 — 351787. 3s23p* — 3523p3(P°)3d P - D° 2-3 S4
284.884 284.897 6g 4457.1 — 355461. 3s23p* — 3523p3(*P°)3d P - D° 0—1 S4
285.191 285.195 8g 3346.1 — 353983. 3s23p* — 3523p°(P°)3d P - D° 1-2 S4
292.344 292.344 6bl 21393.0 — 363456. 3s%3p* — 3523p°(P°)3d 'D - 'D° 2-2 S4
294.292 294.285 Tg 0.0 — 339807. 3s23p* — 3523p3(*P°)3d p _3p° 2-1 S4
295.478 295478 9g,bl 0.0 — 338435. 3523p* — 35%3p3(*P°)3d 5p —3p° 2-—-2 S4
298.194 298.196 8g 4457.1 — 339807. 3s%3p* — 3523p3(*P*)3d p —’p° 0—-1 S4
298.428 {298.419 8g 0.0 — 335099. 3s%3p* — 3523p*(*D°)3d p - 38° 2—1 S4
298.428 g 3346.1 — 338435. 3s%3p* — 3523p3(P°)3d p - p° 1-2 S4

300.677 300.670 3 21393.0 — 353983. 3s%3p* — 3523p3(P)3d D - D 2-2 S4
301.426  301.429 4y 3346.1 — 335099. 3s73p* — 35”3p°CD")3d P - 5° 1—1 sS4
302.436 302.442 1g,bl 4457.1 — 335099. 3s23p* — 3523p°(D°)3d P —38° 0-—1 S4
311.947 311.952 4 21393.0 — 341955. 3523p* — 3523p%(*D")3d D - p° 2—-1 S4
314.049 314.057 4 21393.0 — 339807. 3523p* — 35?3p°(P")3d 'D —P° 2—1 S4
331.309 331.309 2 21393.0 — 323226. 3s23p* — 3573p3(D°)3d 'D —'F° 2—-3 S4
341.62 341.611 2 49224.6 — 341955, 3s23p* — 3523p3(D")3d s - tp° 0—1 S4
375.044 375.047 8bl 21393.0 — 288026. 35s23p* — 35%3p3(D°)3d D-D° 2-2 S4
445.493 445.493 2g 0.0 — 224470.4 3s23p* — 353p° p_p° 2-—-1 S3
492.423 492.423 13 21393.0 — 2244704 3s23p* — 3s3p° 'D - p° 2-—-1 S3
561.160 561.161 12¢ 0.0 — 178202.1 3s23p* — 353p° p _pe 2-1 S3
566.773 566.770 12g,bl 3346.1 — 179784.5 3s23p* — 353p° 3p - ¥p° 1-0 S3
570.300 570.299 15g 0.0 — 175346.6 3s23p* — 3s3p° p — %p° 2-2 S3
570.627 570.627 4 49224.6 — 2244704 3s23p* — 353p° ) 0—1 S3
571.900 571.899 11g 3346.1 — 178202.1 3s23p* — 353p° p _3p° 1-—-1 S3
575.556 575.556 12¢ 4457.1 — 178202.1 3s23p* — 3s3p° e 0-—1 S3
581.393 581.394 12g 3346.1 — 175346.6 3s23p* — 3s53p° p - 3p° 1—-2 S3
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WAVELENGTHS AND ENERGY LEVEL CLASSIFICATION OF SCANDIUM 1757
Sc vii
Mult. Wavelength (A) Relative Levels (cm™") Configurations Terms J values Ref.
No. | Observed Calculated | intensity Lower Upper Lower Upper Lower Upper | Lower Upper

182.743  182.743 1 50300.9 — 597518, 3523p3 — 3523p2('S)ds p° . 2§ 1 | El
182.993  182.993 12g 0.0 — 546469. 3523p% — 3523p2(P)ds 1S — 4P 3= | El
183.96 183.959 5g.,bl 0.0 — 543600. 3523p> — 3523p*(*Plds ST — P 3, —3, | El
184.607  184.607 Tg 0.0 — 541691. 3523p® — 3523p2(P)ds *S° — 4P ="', | El
185526  185.525 7 29562.5 — 568574. 3523p® — 3523p2('D)ds p° - D 3, =3, | El
185.575  185.574 1 29562.5 — 568431. 3523p° — 3523p%('D)4s p° - D 3/,—3, | El
185.808  185.808 10 30239.9 — 568431. 3523p® — 3523p%('D)4s D° - D /=3 | El
190.654  190.642 8 30239.9 — 554782. 3523p> — 3523p?(P)ds P — P =3 | El
191.603  191.599 8bl 29562.5 — 551487. 3523p® — 3523p2(P)ds pe - 2p ,— 1 | El
192.607  192.609 8 49387.1 — 568574. 35s23p® — 3523p('D)s p° — D Y, =3, | El
193.000  193.002 15 50300.9 — 568431. 3s23p* — 3523p%('D)ds 2p° — 2D —3%, | El
197.871  197.865 1 49387.1 — 554782. 3523p* — 3s23p*(P)ds 2pe _ ?p Y, =3/, | El
198.229  198.223 5 50300.9 — 554782. 3s%3p* — 3s23p*(CP)ds ’p° —p 3y—~3%, | El
199.163  199.164 2 49387.1 — 551487. 3523p® — 3523p’(Pds pe _2p ', -, | El
199.524  199.527 1 50300.9 — 551487. 3573p% — 3523p*CPMs pe . 2p =1 | ElL.
286.927 {286.927 10 30239.9 — 378760. 35%3p’ — 3s23pX('D)3d P° — 2F 363, | El
286.930 29562.5 — 378080. 3s%3p* — 35%3p*('D)3d D — 2F %/~ | El

290.232  290.236 8 30239.9 — 374787. 3523p? — 35*3p%('D)3d PP 5/,—3, | El
290.700  290.700 6 49387.1 — 393384. 3s23p® — 3523p*('S)3d P° - D Y2 —3/2 El
292.344 292344 6bl 50300.9 — 392364. 3523p® — 3523p¥('S)3d p° 2D 3, ~5%, | El
296.539  296.539 4g 0.0 — 337224 3523p® — 3523p*(P)3d i§° — “p /=, | El
297.269  297.269 Tg 0.0 — 336396. 3s23p® — 3523p2(P)3d 48° — “p 3 —3%, | El
298.557  298.557 6g 0.0 — 334944 35%3p* — 3523p*(°P)3d i§° — ‘P =3/ | El
301.301  301.301 3 50300.9 — 382195. 3s23p* — 35s23p%('D)3d pe 2§ 3y~ 1/, | El
301.820  301.820 5 29562.5 — 360886. 3523p? — 3523p%('D)3d ’D° — D /=32 | El
302436  302.438 1bl 30239.9 — 360886. 3s23p® — 3523p%('D)3d P — D 5/,—3> | El
307.320  307.314 2d 49387.1 — 374787. 3523p3 — 3s23p('D)3d pc _7p ,-3%, | El
308.180  308.180 6 50300.9 — 374787. 3s23p> — 3523p%('D)3d pe _2p 3, =3/, | EIl
309.161  309.164 5d 49387.1 — 372840. 3523p? — 3523p%('D)3d p° _2p Yo~ | El
310.043  310.040 20b1 50300.9 — 372840. 3523p® — 3523p*('D)3d 2pe _2p 2= | El
329.640  329.641 3 29562.5 — 332923. 3s23p° — 35%3p?CP)3d pe_2p 3= El
333.386  333.385 2 29562.5 — 329516. 3523p3 — 3523p2(P)3d pD° 2P =3, | El
334.138  334.140 5 30239.9 — 329516. 35%3p3 — 35s23p%(°P)3d P —2p /=3, | El
447.560  447.562 6 29562.5 — 252995.3 3s%3p* — 3s3p* pe —?p =1/ S3
452.734 452732 4 29562.5 — 250443.6 3s23p3 — 3s3p* p° —2p 3= S3
454.125  454.125 7 30239.9 — 250443.6 3s33p® — 353p* D~ ?p 1=/ S3
470.780  470.780 5 49387.1 — 261800.6 35%3p’ — 3s3p* b YVi=/ S3
472.814  472.814 8 50300.9 — 261800.6 3s%3p’ — 3s3p* pe _ 12§ 35—, S3
491.141  491.139 5 49387.1 — 252995.3 3s23p3 — 353p* pe % Y= S3
497.369  497.373 2 49387.1 — 250443.6 3s%3p’ — 3s3p* pe %P Yy = S3
499.645  499.644 5 50300.9 — 250443.6 35%3p> — 353p* pe _2p Yy — s S
532.585  532.583 2 29562.5 — 217326.5 3s23p3 — 3s3p* D° — D Y= S3
533.442 533.443 12bl 29562.5 — 217023.9 3s23p’ — 3s3p* D° — D Y= S3
534513 534512 12 30239.9 — 217326.5 3523p3 — 3s3p* D° — D A S3
535377  535.378 2 30239.9 — 217023.9 3s23p> — 3s3p* D - D =Y S3
558.044  558.044 10g 0.0 — 179197.3 35%3p3 — 3s3p* R Yy~ S3
562.504  562.504 12g 0.0 — 177776.5 35%3p? — 353p* ‘S0~ 4p Y= S3
571.249  571.249 12g 0.0 — 175055.0 35s23p> — 3s3p* R Y=/ S3
596.530  596.528 4 49387.1 — 217023.9 3s¥3pt — 3s3p* P~ D 2= S3
598.707  598.711 6 50300.9 — 217326.5 3s23p* — 3s53p* P~ D Yy =/ S3
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Sc vin

Mult. Wavelength (R) Relative Levels (cm™") Configurations Terms J values Ref.

No. | Observed Calculated intensity Lower Upper Lower Upper Lower Upper { Lower Upper
164.772 164.771 3g 2271.9 — 609174. 3523p? — 353p4s p_p° 1-2 El
165.395 165.396 3g 0.0 — 604609. 3523p? — 35%3pds 3p —’p° 0—1 El
165.654 165.654 4g 5507.7 — 609174. 3523p? — 35%3p4ds p_pe 2-2 E1l
166.022 166.020 2g 2271.9 — 604609. 3523p® — 353pds 3p e 1—-1 El
166.317 166.317 3g 2271.9 — 603533. 35?3p? — 35%3pds p_3p° 1—-0 El
166.916 166.917 3g 5507.7 — 604609. 3s23p? — 35%3pds p - p° 2 -1 El
169.759 169.761 4 25026.9 — 614090. 3573p? — 3523pds D - 'P° 2—-1 El
178.821 178.819 2 54864.4 — 614090. 35s23p? — 35%3pds IS —p° 0—1 El
287.55 287.552 0 25026.9 — 372790. 3s23p? — 35%3p3d 'D - 'P° 2-—-1 El
295.478 295.478 9bl 25026.9 — 363462. 3523p? — 35%3p3d D - 'F° 2-3 El
303.157 303.157 g 0.0 — 329862. 35s23p2 — 35¥3p3d P - D° 0-1 El
304 456 304 466 1g 27719 — 330716 3s23p2 — 3s23p3d P _De 1-2 E1
305.260 305.260 1g 2271.9 — 329862. 3523p? — 35%3p3d P - D° 1—-1 El
307.083 307.083 6g 5507.7 — 331153. 35s23p? — 3s%3p3d P - D 2-~3 El
310.043 310.038 20g,bl 0.0 — 322541. 35%3p? — 35¥3p3d p P 0—1 El
311.138 311.138 8g 2271.9 — 323673. 3s23p? — 35%3p3d p - pe 1-0 E1l
312.239 312.237 8g 2271.9 — 322541. 3s23p? — 35%3p3d p_pr 1-1 El
314.53 314.539 2d 54864.4 — 372790. 35%3p? — 35%*3p3d 'S - 'p° 0-—1 El
315.163 315.162 15g 2271.9 — 319569. 3s23p2 — 3523p34 ip _ ipe 12 E1
315.420 315.424 12¢ 5507.7 — 322541. 3s23p? — 35%3p3d p - 3pe 2 -1 El
318.408 318.409 20g 5507.7 — 319569. 3523p2 — 35%3p3d 3p — 3p° 2-2 El
358.107 358.102 2g 2271.9 — 281522.1 35s23p? — 3s3p° 3p_'p° 1—-1 El
362.300 362.300 2g 5507.7 — 281522.1 3523p? — 353p° ppe 2—-1 S3
367.085 367.084 3g 0.0 — 272417.4 3523p? — 353p3 p 3§ 0—-1 S3
370.169 370.171 5g 2271.9 — 2724174 3s23p? — 3s3p3 p -8 1-1 S3
374.660 374.659 6g 5507.7 — 272417.4 3s23p® — 353p° P —3§° 2-1 S3
389.883 389.871 10bl1 25026.9 — 281522.1 3s%3p? — 3s3p? D - p° 2-—-1 S3
404.201 404.219 4bl] 25026.9 — 272417.4 35s23p? — 353p? D -3§° 2-—-1 S3
441.194 441.194 5 54864.4 — 281522.1 3s23p? — 3s3p? s —'p° 0-—1 S3
481.321 481.322 2g,bl 0.0 — 207761.0 3s23p? — 353p? p _3p° 0—1 S3
486.525 486.517 3g 2271.9 — 207814.4 3523p? — 353p* p —p 1-2 S3
486.645 486.644 3g 2271.9 — 207761.0 35s%3p? — 3s3p° 3p —3p° 1—-1 S3
486.810 486.810 3g 2271.9 — 207690.9 3523p? — 353p? 3p — 3p° 1-0 S3
491.180  491.180 10 25026.9 — 228618.3 3s23p? — 353p* D - D° 2-2 S3
494.295 494.299 S5g 5507.7 — 207814.4 3523p? — 3s3p? 3p — p° 2-2 S3
494430  494.430 2g 5507.7 — 207761.0 3523p? — 353p3 p - p° 21 S3
555.672 555.672 Tg 0.0 — 179962.3 3s23p? — 353p® p e 0—1 S3
562.547 562.554 10g 2271.9 — 180032.7 3s23p? — 3s3p? p _De 1-2 S3
562.777 562.777 4y 2271.9 — 179962.3 35%3p7 — 3s3p? ‘P - 'D° 1—1 S3
571.442 571.442 12¢g 5507.7 — 180503.6 3523p? — 353p* 3P - D° 2-3 S3
572.987 - 572.984 28 5507.7 — 180032.7 35%3p? — 353p? p - D 2-2 S3
573.206 573.215 og 5507.7 — 179962.3 3523p* — 353p° P - D° 2—-1 S3
643.183 643.183 1bl 25026.9 — 180503.6 35s%3p? — 353p° 'D - D° 2-3 S3
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WAVELENGTHS AND ENERGY LEVEL CLASSIFICATION OF SCANDIUM 1759
Sc ix

Mult. Wavelength (A) Relative Levels (cm™) Configurations Terms J values Ref.

No. | Observed Calculated | intensity Lower Upper Lower Upper Lower Upper | Lower Upper
93.393 93.393 1g 0.0 — 1070740. 3s23p — 3s%5d P -1 Yi=3/ El
93.889 93.889 1g.d 5761.1 — 1070850. 3s?3p — 35%5d P° — D 3y — 5/, El
102.047 102.048 Og 0.0 — 979930. 3s?3p — 35%5s P -8 Y= El
102.653 102.652 1g 5761.1 — 979930. 3s23p — 3s%5s P -8 Yy — 1/ El
110.718 110.710 1d 191987.1 — 1095250. 3s3p? — 3s25f D - F° ="/ El
119.444 119.444 4g 0.0 — 837212. 3s23p — 3s%4d p° — D Yy~ El
120.236 120.236 5g 5761.1 — 837459. 3s23p — 3s%d p° — 2D =2 El
127.985 127.985 0 313860. — 1095200. 3s23d — 355 D - F° 32 —3/s El
128.035 128.035 0 314214. — 1095250. 3s23d — 3s%5f D - F° =T/ El
143.324 143.324 2 191609.3 — 889330. 3s3p? — 3s%4f D — F° 32— %/, El
143.393 143.390 2 191987.1 — 889384. 3s3p? — 3s%4f D - F° 5=/ El
146.628 146.628 3 145622. — 827620. 3s3p? — 3s3p(*P°)ds P - ip° =/ El
146.954 146.954 4bl 143500. — 823985. 3s3p? — 3s3p(P)4s ‘P — P° Y2 =3 E1l
147.310 147.310 3 148779. — 827620. 3s3p* — 3s3p(P)4s ‘P — P° 5/ =/, El
147.834 147.834 2 145622. — 822056. 3s3p* — 353pCP°Ms P — *p° 32 =1/ E1
148.103 148.103 2 148779. — 823985. 3s3p* — 353p(CP)s ‘P — “P° 3 — s El
150.092 150.092 g,bl 0.0 — 666259. 3523p — 35%4s pr 28 =1 El
151.401 151.401 4g 5761.1 — 666259. 35%3p — 3s%s p° . 2§ 3y — s El
173.771 173.771 3 313860. — 889330. 3s23d — 3s%4f D - 2F° =/ El
173.858 173.862 4 314214. — 889384. 3s23d — 3s%4f D — 2F° =2 El
318.615  318.613 8g 0.0 — 313860. 3s23p — 35%3d P —D Y2 —3/s El
324.199 324.199 12g 5761.1 — 314214. 3523p — 3523d p° — D 3y —3/2 El
324.570 324.571 1g 5761.1 — 313860. 3s%3p — 35%3d P — D 32 =3/ El
385.867 385.871 6g 0.0 — 259153.7 3s%3p — 3s3p? P —%p Yy~ S3
390.888 390.885 8g 0.0 — 255829.4 35%3p — 3s3p? p°— P YVi—12 S3
394.647  394.645 8g 5761.1 — 259153.7 35%3p — 3s3p? pe _2p Sy—3%, | S3
399.888 399.891 6g 5761.1 — 255829.4 3s23p — 3s3p? 0 i =1/ S3
416.041 416.040 4g 0.0 — 240361.4 3s23p — 3s3p? P28 Y= S3
417.46 417.455 143500. — 383047. 3s3p? — 3p? P —4S° Yy =3 El
421.18 421.186 145622. — 383047. 3s3p? — 3p° P8 %2—3/, | El
426.256 426.257 4g 5761.1 — 240361.4 3s23p — 3s3p? P -8 3y = S3
426.86 426.862 148779. — 383047. 3s3p? — 3p? P — 4S° 52— /2 El
521.894  521.895 8g 0.0 — 191609.3 3s23p — 3s3p? P p 2= S3
536.982 536.982 10g 5761.1 — 191987.1 3s23p — 3s3p? P — D 3y — /2 S3
538.075 538.074 1g 5761.1 — 191609 3 3s23p — 3s3p? p° _ D 3y =3 S3

Sc x

Mult. Wavelength (&) Relative Levels (cm™!) Configurations Terms J values Ref.

No. | Observed Calculated | intensity Lower Upper Lower Upper Lower  Upper | Lower Upper
76.343 76.343 g 0. — 1309880. 352 - 3s5p 'S —'p° 0-—1 E2
83.760 83.760 0 158177. — 1352060. Is3p — 3s5d P° — D 0-1 E2
83.901 83.901 1 160141. — 1352020. 3s3p — 3s5d P° —°D -2 E2
84.204 84.204 2 164451. — 1352040. 3s3p — 3s5d ‘P° - D 2-3 E2
89.736 89.736 0d 236610. — 1350990. 3s3p — 3s5d 'P° —~'D 1-2 E2
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Sc x — Continucd

Mult. Wavelength (A) Relative Levels (cm™") Configurations Terms J values Ref.
No. | Observed Calculated | intensity Lower Upper Lower Upper Lower Upper | Lower Upper
95.022 95.022 0 455898. — 1508290. 3s3d — 3s6f p - F° 1-2 E2
95.052 95.052 0 456088. — 1508140. 3s3d — 3s6f D - F° 2-3 E2
95.093 95.090 5bl 456414. — 1508050. 3s3d — 3s6f D - %F° 3-4 E2
98.010 98.016 0d 158177. — 1178420. 3s3p — 3pdp p° 3P 0—~1 E2
98.192 98.192 164451. — 1182860. 3s3p — 3pdp P 38 2-1 E2
98.210 98.205 0 160141. — 1178420. 3s3p — 3pdp 3P -%P 1-1 E2
98.323 98.323 3 164451. — 1181510. 3s3p — 3pdp 5pe - %p 2-2 E2
98.363 98.363 0 160141. — 1176780. 3s3p — 3pdp 3pe —3p 1-0 E2
98.889 98.889 3d 164451. — 1175690. 3s3p — 3pdp p° — D 2-3 E2
98.911 98.911 1 160141. — 1171150. 3s3p — 3p4p P —3D 1—2 E2
101.978 101.978 6g 0. — 980604. 352 — 3s4p IS — 1p° 0—-1 E2
109.072 109.072 1 158177. — 1075000. 3s3p — 3s4d 3P° - D 0-1 E2
109.202 109.202 0 455898. — 1371630. 3s53d — 3s5f D - F° 1-2 E2
109.227 109.227 1 456088. — 1371610. 353d — 3s5F D — 3F° 2-3 E2
109.285 {109.285 3bl 456414. — 1371450. 3s3d — 355/ D —F° 3—-4 E2
109.286 160141. — 1075170. 3s3p — 3s4d P - D 12 E2
109.307 109.306 00 160141. — 1075000. 3s3p — 3s4d p° — D 1-1 E2
109.765 109.765 4 164451. — 1075490. 3s3p — 3s54d P -°D 2-3 E2
109.805 109.803 2 164451. — 1075170. 3s3p — 3s4d P — 3D 2-2 E2
109.897 109.916 372403. — 1282190. 3p2 — 3p4d 'D - 'F° 2-3 K2
110.306 110.313 377805. — 1284320. 3p2 — 3p4d 3p —3p° 1-1 K2
110.920 110.912 382708. — 1284320. 3p2 — 3p4d p - ip° 2-—-1 K2
112.210 112.212 375192. — 1266360. 3p2 — 3p4d P - D 0—1 K2
112.544 112.542 377805. — 1266360. 3p2 — 3p4d P —D° 1-1 K2
118.297 118.297 3 236610. — 1081940. 3s3p — 3s4d 'p° -~ 'D 1—-2 E2
118.616 118.616 440596. — 1283650. 3p2 — 3p4d 'S - 'p° 0-—1 K2
130.558 130.531 516087. — 1282190. 3s3d — 3p4d D - F° 2-3 K2
132.318 132.318 4bl 372403. — 1128160. 3p2 — 3s4f D - 2-3 E2
134.767 134.770 3 158177. — 900183. 3s3p — 3sds 5P -8 0-—1 E2
135.128 135.127 4 160141. — 900183. 3s3p — 3s4s pe 3§ 1-1 E2
135.921 135.919 5 164451. — 900183. 3s3p — 3s4s p° -8 21 E2
137.418 137.418 1 377805. — 1105510. 3p2 — 3pds ’p 1-2 E2
137.870 137.871 2 375192. — 1100510. 3p2 — 3pds ’p - p° 0—1 E2
138.381 138.350 5bl 382708. — 1105510. 3p2 — 3pds 5p - p° 2-2 E2
138.662 138.663 2 377805. — 1098980. 3p? — 3pds p _p° 1-0 E2
139.319 139.318 1d 382708. — 1100490. 3p? — 3pds ’p - p° 2-1 E2
146.816 146.816 629767. — 1310890. 3p3d — 3p4f F° - 3G 4-35 F3
146.954 146.960 4bl 626453. — 1306910. 3p3d — 3p4f ’F° — 3G 3—4 F3
147.346 147.346 2 236610. — 915285. 3s3p ~ 3sds pe 18 1-0 E2
148.262 148.262 633107. — 1307590. 3p3d — 3p4f 'D° —F 23 F3
150.900 150.900 3 455898. — 1118590. 3s3d — 3s4f D - F° 1-2 E2
150.939 150.938 4 456088. — 1118610. 3s3d — 3s4f 3D - %F° 2-3 E2
150.995 150.994 5 456414. — 1118690. 3s3d — 3s4f ‘D — °F° 3—4 E2
152.702 152.703 666472. — 1321340. 3p3d — 3p4f ’D°—-D 22 F3
154.897 154.896 666417. — 1312010. 3p3d — 3p4f ‘D —-%F 3—-4 F3
163.062 163.023 713188. — 1326600. 3p3d — 3p4f F -G 3—4 F3
163.416 163.417 4 516087. — 1128020. 3s53d — 3s4f 'D - 'F° 2-3 E2
293.44 293.440 2 372403. — 713188. 3p? — 3p3d D - 'F° 2-~3 L1
335.89 335.885 5 158177. — 455898. 3s3p — 353d P° - D 0—1 L1
337.89 337.898 5 160141. — 456088. 3s3p — 353d P -D 1-2 L1
338.12 338.115 2 160141. — 455898. 3s3p — 3s3d 3P°—-D 1-1 L1
340.12 340.120 3 372403. — 666417. 3p? — 3p3d ‘D -D° 2-—-3 L1
342.50 342.509 7 164451, — 456414. 3s3p — 3s3d p° — D 23 L1
342.89 342.892 3 164451. — 456088. 3s3p — 3s53d 5pr 3D 2-2 L1
346.42 346.420 3 377805. — 666472. 3p? — 3p3d P - D° 1-2 L1
347.04 347.039 3 377805. — 665957. 3p* — 3p3d P - 3p° 1—1 L1
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WAVELENGTHS AND ENERGY LEVEL CLASSIFICATION OF SCANDIUM 1761
Sc¢ x - Continued

Mult. Wavelength (A) Relative Levels (cm~") Configurations Terms J values Ref.

No. | Observed Calculated | intensity Lower Upper Lower Upper Lower Upper | Lower Upper
347.95 347.947 2 377805. — 665205. 3p? — 3p3d p - p° 1-0 L1
348.18 348.179 3 375192. — 662401. 3p2 — 3p3d P _D° 0—1 L1
352.48 <{352.4()6 5bl 382708. — 666472. 3p? — 3p3d P - D 2-2 L1
352.474 382708. — 666417. 3p? — 3p3d p —3p° 2-3 L1
352.64 352.642 3 377805. — 661379. 3p? — 3p3d p —p° 1-2 L1
354.18 354.170 4 440596. — 722946. 3p* — 3p3d Is-1'p° 0—-1 L1
357.79 357.811 7 236610. — 516087. 3s3p — 353d PP —'D 1-2 L1
358.86 358.846 2 382708. — 661379. 3p? — 3p3d p - 3p° 2-2 L1
383.58 383.577 4 372403. — 633107. 3p? — 3p3d D - 'D° 2-2 L1
397.94 397.945 1 372403. — 623694. 3p? — 3p3d 'D — F° 2-2 L1
422.63 422.636 10g 0. — 236610. 352 — 3s3p s —tp° 0-1 L1
449.30 449.303 6 160141. — 382708. 3s3p — 3p? 3pe - 3p 12 L1
455.31 455.315 5 158177. — 377805. 3s3p — 3p? pe - p 0-1 L1
458.18 458.175 8 164451. — 382708. 3s3p — 3p? pe - 3p 2-2 L1
459.42 459.424 6 160141. — 377805. 3s3p — 3p? pr %P 1-1 L1
465.00 465.006 5 160141. — 375192. 353p ~ 3p? b 1-0 L1
468.71 468.705 5 164451. — 377805. 3s3p — 3p? pe P 21 L1
471.12 471.116 2 160141. — 372403. 3s3p — 3p? P — D 1-2 L1
475.32 475.321 3 456088. — 666472. 3s3d — 3p3d ‘D - *D° 2-2 L1
476.05 476.057 2 455898. — 665957. 3s3d — 3p3d ‘D - ’p° 1-1 L1
476.18 476.184 4 456414. — 666417. 3s3d — 3p3d ‘D - °D° 3-3 L1
480.88 480.880 2 164451. — 372403. 3s3p — 3p? P —'D 2-2 L1
483.41 483.421 4 516087. — 722946. 353d — 3p3d 'D - 'p° 2-1 Lt
484.70 484.700 2 456088. — 662401. 3s3d — 3p3d ‘D - D° 2 -1 L1
487.89 487.888 4 456414. — 661379. 3s3d — 3p3d D —3p° 3-2 L1
490.24 490.230 5 236610. — 440596. 3s3p — 3p? pe_ 'S 1-0 L1
507.35 507.354 5 516087. — 713188. 3s3d — 3p3d D F° 2-3 L1
576.86 576.858 6 456414. — 629767. 3s3d — 3p3d D —F° 3—-4 L1
586.97 586.975 4 456088. — 626453. 3s3d — 3p3d D - F° 2-3 L1
588.10 588.100 1 456414. — 626453. 3s3d — 3p3d D —F° 3-3 L1
595.96 595.962 3 455898. — 623694. 3s3d — 3p3d ‘D - F° 1-2 L1
596.60 596.637 1 456088. — 623694. 3s3d — 3p3d 3D - °F 2-2 L1
624.5 624.500 g 0. — 160141. 35— 3s3p I 0-1 F9
736.41 736.415 3 236610. — 372403. 3s3p — 3p? PP —-'D 1-2 L1

Sc xi

Mult. Wavelength (A) Relative Levels (cm™') Configurations Terms J ;/alues Ref.

No. | Observed Calculated | intensity Lower Upper Lower Upper Lower Upper | Lower Upper
53.334 53.333 g 0. — 1875000. 3s — 10p S pe 2 = Cl
54.346 54.345 g 0. — 1840100. 3s— 9 s - pe Yy =3/ F3
55.788 55.788 g 0. — 1792470. 3s — 8 I =1 F3
58.082 58.082 g 0. — 1721700. 33— Tp R 2= | CI
60.637 60.638 197979. — 1847100. 3Ip— 9 pe D =/ F3
62.132 62.131 0g 0. — 1609500. 35— 6p 5 — 2p° V=3, | B2
62.316 62.316 197979. — 1802700. 3p—8d P° D 32—/ F3
64.70 64.699 00 191286. — 1736900. 3p—d pr—p V=32 B2
64.98 64.980 0 197979. — 1736900. 3p—7d pe_p 3y =32 B2
69.252 69.252 0 191286. — 1635280. 3p— 6d P° -~ D Y2 — 3/ B2
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Sc x1 — Continucd

Mult. Wavelength A) Relative Levels (cm™") Configurations Terms J values Ref.
No. | Observed Calculated | intensity Lower Upper Lower Upper Lower Upper | Lower Upper
69.575 69.575 1 197979. — 1635280. 3p — 6d e 2D =3/ | B2
70.445 70.445 2 0. — 1419550. I —5p s —p° YVa—=3 | B2
70.509 70.509 1g 0. — 1418260. 35— 5p s —?p° V=12 B2
71.520 71.520 460049. — 1858260. 3d — 9f D — F° /-7, | F3
71.887 71.887 0 197979. — 1589050. 3p — 6s P 2§ ¥y~ 2 B2
74.221 74.220 460049. — 1807400. 3d —8f p 2=/ F3
75.02 75.016 0 459429. — 1792470. 3d — 8p D - 2p° =3 | B2
77.87 77.877 459429. — 1743500. 3d - D 2=3 | Cl
77917 77.915 0 460049. — 1743500. 3d -1 P - =2 B2
78.509 78.507 1 191286. — 1465060. 3p —5d 2p° . 2D YVa—3/2 | B2
78.917 {78.917 3 197979. — 1465130. 3p —5d p° - D -3/ | B2
78.922 197979 — 1465060 P — 5d PP D 3o =312 B2
83.958 83.959 0 191286. — 1382350. 3p — 5 pe -8 Yo=Yy 7] B2
84.351 { 84.350 0 459429. — 1644970. d — 6f D —2F° 3y =3/, B2
84.393 460049. — 1644980. 3d — 6f D P ="/ | B2
84.393 84.394 0+ 460049. — 1644970. 3d — 6f P p° S/~ | B2
84.433 84.433 1 197979. — 1382350. 3p —Ss pe 2§ =11 B2
94,865 94.879 6g 0. — 1053970. 35 —4p g %pe Yy—3 | E3
95.093 95.108 Sg,hl 0. — 1051430 3s — 4p 8 . ?p° Vo — 1, E3
97.788 97.788 2 459429. — 1482050. 3d — 5f p — =% | K3
97.841 {97.841 4 460049. — 1482120. 3d — 5f P F° /2= | K3
97.847 460049. — 1482050. 3d — 5f D —F° 2=/, | K3
104.441  104.438 3 191286. — 1148790. 3p — 4d 2p° D Yo—3/2 | K3
105.145  105.145 5 197979. — 1149050. 3p—4d p° - D =31 | K3
105.170  105.173 2 197979. — 1148790. 3p—4d p° _2p =3 | B2
127.154  127.155 5 191286. — 977730. 3p—4s pe %8 V=1 E3
128.246 128246 5 197979. — 977730. 3p — 4s pe 2§ 32—, | E3
138.281 138.282 5 459429. — 1182590. 3d — 4f D - =21 R1
138.380  138.379 5bl 460049. — 1182700. 3d — 4f D - F° /=12 R1
168.396  168.316 4 460049. — 1054170. 3d — 4p p - 2p° */2—3%, | E3
168.942  168.859 2 459429, — 1051640. 3d —4p D —2p° =1 E3
372.939 372935 3 191286. — 459429. 3p—3d p° _ 2D Y2—3> | Rl
381.577 . 381.577 7 197979. — 460049. 3p —3d 2p° _ 2D 2—3%2 | Rl
382.479  382.482 197979. — 459429. 3p —3d pe 2D =32 | RI
505.105  505.104 4g 0. — 197979. 3= 3p 2§ — ?p° Yo—=3/ | Rl
522.778  522.777 28 0. — 191286. 35— 3p g - 2p° YVy—"Y2 | Rl
Sc xu
Mutlt. Wavelength (&) Relative Levels (cm™") Configurations Terms Jvalues  |Ref.
No. | Observed Calculated | intensity | Lower Upper Lower Upper Lower Upper Lower Upper
20.298 20.298 2g 0. — 4926600. 25%2p% — 25%2p5(Pi,)5d 'S - PAr 0— 1 F4
20.438 20.438 ig 0. — 4892800. 2522p® — 25%2p°(*P3)5d S — I 0— 1 F4
21.940  21.940 5g 0. — 4557900. 25%2p% — 25%2p5(P3)4d 'S — LY 0—- 1 | Fa4
22.119 22.119 4g 0. — 4521000. 2522p® — 2522p°(P3)4d 1S — /) 0— 1 F4
22.839 22.837 4g,bl 0. — 4378800. 2522p° — 2522p5CP;)4s 1S — (/) 0— 1 F4
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WAVELENGTHS AND ENERGY LEVEL CLASSIFICATION OF SCANDIUM

Sc xit - Continued

1763

Mult. Wavelength (A) Relative Levels (cm™") Configurations Terms Jvalues  [Ref.
No. | Observed Calculated | intensity | Lower Upper Lower Upper Lower Upper Lower Upper
23.045 23.045 1g 0. — 4339300. 2522p% — 2522p°(P30)ds 1S — G/ 0—- 1 F4
23.728 23.725 8g,bl 0. — 4215000. 2522p% — 25%p%3p 1S — 'p° 0— 1 F4
23.821 23.821 1g 0. — 4198000. 2522p° — 25%p%3p s — p° 0— 1 F4
26.544 26.544 g 0. — 3767300. 2522p% — 252p°(CP3,)3d 1S — P 0— 1 E4
26.920 26.920 g 0. — 3714700. 2522p% — 252p5(P3,)3d IS — ) 0— 1 E4
27.260 27.259 g 0. — 3668546. 2522p® — 252p3(Pin)3d S — )P 0— 1 E4
30.480 30.480 g 0. — 3280800. 2522p® — 252p3(%P5n)3s IS — (/') 0— 1 E4
30.816 30.816 g 0. — 3245100. 2522p® — 25%2p5(P3)3s 1S — C/2')° 0— 1 E4
85.163 85.163 4 3235171, — 4409384. | 2522p3(P3)3s — 252p°CP3)ap | C/2'/2)° — H/3) 22 13
85.456 85.456 2 3280800. — 4450987. | 252p°CPin)3s — 2522p°CPi)Ap | (/212 — /4] 1— 2 13
90.727 90.727 2 3401413. — 4503623. | 25s22p°(P3n)3p — 252p°(P3n)4d 40— Brr 1— 2 J3
91.007 91.007 3 3401413, — 4500231, | 2522p°(*P5n)3p — 25%2p°(P3,)4d 4 — AF 1— 1 13
92.607 92.601 4 3463292, — 4543198. | 2522p°CPi.)3p — 25%2p°CPin)4d Tr) — PAr 1— 2 13
92.787 92.787 6 3427225. — 4504960. | 25%2p°(*P3n)3p — 252p°(CP3)4d B = A/ 2- 3 3
92.901 {92.900 1 3428533, — 4504960. | 25%2p°(P3n)3p — 2s2p°(P5)4d By — 3~ 3 I3
92.902 3427225. — 4503623. | 25°2p°CP3n)3p — 2572p°(P3n)4d Pl — M/ 2— 2 J3
93.075 93.075 20 3428533, — 4502941, | 2522p°CP3n)3p — 25%2p°(Pin)ad )= 7 3— 4 13
93.390 93.390 5 3437344, — 4508125. | 2572p°CP3n)3p — 25%2p°(P3n)4d 1l — P/ 1— 2 J3
93.506 93.506 10 3474958. — 4544404, | 252p°(P5n)3p — 25%2p°(P5s)4d B — Pl 2-— 3 J3
93.612 {93.612 3 3474958. — 4543198. | 252p°(P5n)3p — 252p°CP;)4d ] — Prar 2— 2 13
93.612 3474958. — 4543198. | 2522p°CPin)3p — 2522p°(Pin)ad 14— Prr 1— 2 3
93.924 93.923 10 3445090. — 4509787. | 2s%2p°(P30)3p — 25s2p°(P5)4d Tl — P 2— 3 13
94.470 94.470 1 3445090. — 4503623. | 2522p°(CP3)3p — 2572p°CP3)4d T - Phr 2— 2 13
109.876 109.875 1 3427225. — 4337350. | 2s2p°CP3)3p — 2522p°(P3)ds B — Cru'/a)e 2—- 2 J3
110.030  110.033 1 3428533, — 4337350. | 2522p°(P32)3p — 252p°CP3)s /2] — C/a'/2)° 3— 2 13
112.076  112.075 1 3445090. — 4337350. | 252p°CP3n)3p — 252p°(P5)s L) — C/a'r)° 2- 2 13
113.927  113.926 25b1 3668546. — 4546312, | 2522p°CP5n)3d — 2p°CPAf | /A — /4] 1— 2 13
114,903  114.903 8 3675982. — 4546279. | 252p°CP5n)3d — 252p°CPAf | A — /) 2— 3 13
115433 115434 9 3678797. — 4545094, | 2522p°CP5n)3d — 252p°CPsp)f | A/ — A/ 4— 4 13
115.837 {115.833 20 3678797. — 4542110. | 2522p°CP5n)3d — 2s2p°CPi)df | T/ — H°/4) 4— 4 13
115.836 3678797. — 4542083. | 25%2p°CP5n)3d — 252p°CP3)Af | ALY — Y%/5) 4— 5 13
116.069  116.069 4 3683330. — 4544885. | 2522p°(P35,)3d — 25s2p°CP3p)Af | {1 — H/5) 3— 3 J3
116.445  116.444 20 3683330. — 4542110. - | 25%2p°(P5,)3d — 220°CPs)Af | (/A — /4] 3~ 4 13
116.535  116.535 12 3722705. — 4580818. | 25%2p°(CP5n)3d — 2s2p°CP)4Af | U/F — /4] 2— 3 13
116.760  116.760 15 3726769. — 4583224. | 25%2p°CPin)3d — 252p°CP o)A | A — /) 2~ 3 33
117.043  117.043 1 3691702. — 4546089. | 2522p°(*P3n)3d — 25%20°CPi)Af | W/l — A/a) 2—- 2 33
117.172 117172 20 3727574, — 4581021, | 2s%2p°(Pin)3d — 2s2p°CPi)Af | A — H/)) 3— 4 13
117.209  117.208 5 3691702. — 4544885. | 2522p°(P5)3d — 220°CPsp)f | A — H/4) 2— 3 13
117735 117735 3 3696911, — 4546279, | L572pPCP5n)3d — 2T2p°CViaf | T — L) 3— 3 13
117.901  117.899 15 3696911, — 4545094, | 2s72p°CP3o)3d — 252p°CP3)4f | T/ — /4] 3 4 13
120226  120.248 2 3714700. — 4546312, | 252p°CP3n)3d — 2520°CPs)Af | A — Y4 1- 2 13
352.158 352.159 2 3280800. 3564763. 25°2p°(*Pi2)3s — 2572p°CPin)3p | (r2'/2)" — '/ 1— 0 J2
364.203  364.207 2 3401413. — 3675982. | 25%2p°(P3)3p — 25220°CP3n)3d 15— 4 1— 2 n
374345 374345 1 3401413, — 3668546, | 252p°(P3)3p — 2522p°CP5n)3d In— 4'r 1— 1 i)
378.099  378.105 2 3427225, — 3691702. | 2522p°(P3)3p — 25%2p°(P3)3d VAR A 2- 2 n
385486  385.486 3 3463292. — 3722705. | 2s%2p°CP3)3p — 252p°CP5)3d VAR VA 1— 2 n
390.462  390.465 3 3427225. — 3683330. | 25%2p°CP5n)3p — 2522p°(P50)3d VAR AN 2— 3 12
393.161  393.147 3 3437344, — 3691702. | 2522pCP3n)3p — 2572p°(CP5)3d Pl 1) 1— 2 2
395.857  395.858 4 3474958, — 3727574. | 252p°CPin)3p — 2572p°CP;)3d 1/ - 10 2— 3 n
397.124 {397.123 4 3474958. — 3726769. | 2522p°CP3)3p - 252p°CP3)3d VAR A 2— 2 12
397.123 3474958. — 3726769. | 2s2p°CPin)3p — 252p°(P})3d V] — 1) 1— 2 n
399.563  399.578 4 3428533. — 3678797. | 252p°CPin)3p — 252p°(CP5n)3d 1] — 1) 3— 4 n
456417  456.417 2 3245100. — 3464198. | 2522p°CP3n)3s — 2522p°CP5a)3p | (27 — /) 1— 0 R
500.015  500.025 1 3245100. — 3445090. | 2s2p°(P32)3s — 2522p°CP3)3p | (/i) — /a) 1—- 2 n
515.045 {515.044 3 3280800. 3474958. | 25s2p°CPi)3s — 252p°CP5)3p | (/') — /1) 1— 1 y)
515.044 3280800. — 3474958. | 2522p°(P5,)3s — 25%2p°CP5)3p | (/1) — /5] 1— 2 n
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Sc xu — Continued

Mult, Wavelength (A) Relative Levels(cm™) Configurations Terms Jvalues  |Ref.
No. | Observed Calculated | intensity | Lower Upper Lower Upper Lower Upper Lower Upper
517179  517.165 5 3235171, — 3428533, | 2%p(P§)3s — 252p5CPi)3p | Claulla)” = P/ 2-3 2
520.191 520172 2bl 3245100. — 3437344. | 25%2p5(P3n)3s — 22p°CP3)3p | C/a'/2)° ~ Pl 1-1 hy)
520.674  520.687 3 3235171, — 3427225, | 2s%2p°(P3n)3s — 25%20%CPs)3p | Clatla)° = Pl3) 2-2 2
524764  524.764 2 3272730. — 3463292, | 25%p5(Pin)3s — 252p(Psn)3p | (/atia)° - e 0- 1 hy)
547969  547.969 1 3280800. — 3463292, | 2s%p%(%P5n)3s — 252p°(P3a)3p | (/211" - *P1d] 1-1 hp)
549.069 549,073 3 3245100. — 3427225. | 25%2p5(P5)3s — 252p%(P3)3p | Clall)e = P/ 1- 2 hp)
601.528  601.533 2 3235171, — 3401413, | 2s2p%(P3a)3s — 25%20°CP)3p | Clatla)” = [/ 2-1 2
Sc xm
Mult. Wavelength (&) Relative Levels(cm™) Configurations Terms Jvalues  |Ref.
No. | Observed Calculated | intensity Lower Upper Lower Upper Lower Upper |Lower Upper
24061 24.061 1g 0. — 4156100. 2s%2p* — 202p4(1S)3d p° — p 32=3%, | F5
24.097  24.097 9% 0. — 4149900. 25%2p% — 25Mp4(18)3d pe —2p =5/ | FS
24284 24283 9% 37908. — 4156100. 2s0p% — 2s2p4(18)3d e —2p Y3-%; | F5
24484  24.484 10 0. — 4084300. 25%p* - 25%p*('D)3d pe - 2p %=3/; | F5
24560  24.560 208 0. — 4071700. 2592p* ~ 2s%p4('D)3d p° — 2D 33=%/3 | F5
24.648 24648 78 0. — 4057100. 25%2p% - 25%2p*('D)3d Ppe — 2 323/, | F5
24.666  24.666 9 0. — 4054200, 2s9p* — 2s2p*(D)3d P — 2§ 3=-%, | F5
24715 24713 12 37908. — 4084300. 2sp% ~ 25%2p4(1D)3d e~ 2p 1/2=3/; | F5
24791 24791 78 37908. — 4071600. 25%2p® — 2s2p*('D)3d 2pe — 2 112-3, | F5
24899  24.899 2 37908. — 4054200. 25%p* ~ 25%2p*('D)3d po — g Ya-13 | F5
24970  24.970 10g,bl 0. — 4004800 2s%p* — 25%p*CP)3d pe - 2p 2=%, | F5
24.998  24.998 2% 0. — 4000300 25%p% — 25%p*(P)3d pe - 2p 32-3, | F5
25079  25.079 5 0. — 3987400 2s%p* — 250p*CP)3d pe - IF 3-3%/3 | F5
25099  25.099 6g 0. — 3984200 2s9p% ~ 2s2p*(P)3d p° ~ 2p 32=-% | F5
25133  25.133 8g 0. — 3978800 2%%2p* — 25%2p*CP)3d pe_4p - 32=3%, | F5
25163  25.163 1g 0. — 3974100. 25%p* - 2%%p*(P)3d pe . 2p =1 | F5
25200  (25.200 12g 0. — 3968300. 25%p’ ~ 2u2pCP)3d pe — 4p 333, | F5
{25.237 g 37908. — 4000300. 25%p* — 25%2p*CP)3d Ppe — 2p =3, | F5
25242 25242 12¢ 0. ~ 3961700. 258pS ~ 2Wp*CPYd pe — 4p 33~ | F5
25341 25340 8 37908. ~ 3984200. 25%p® - 2:%p*CP)3d pe — 3p Yo=2/2 | F5
25.402  25.405 4g,bl 37908. — 3974100. 25%2p® —~ 25p*(P)3d pe . 2p Yp=1; | F5
25440  25.443 9g,bl 37908. — 3968300. 2695 = 25s9p*CPY3d Ppe - 4p 1y=3/y | FS
26.893  26.893 4g 0. — 3718400. 2s%p® — 2502p*(1S)3s Zpe — 3§ 3=, | F5
27170 27.170 3 37908. — 3718400. 25%p* — 250p*(1S)3s po — 2§ 13-, | F5
27.628 27.628 12 0. — 3619500. 2s%p* - 25%2p*(D)3s pe - 2p 3,=51, | F5
27911 27910 10g 37908. — 3620800. 25%p* — 2%2p*('D)3s e~ Ip Y2=2 | F5
27979 27979 8 0. — 3574100. 25%p5 — 25%2p*(CP)3s pe — 7p 2=, | F5
28.131 28.131 15¢ 0. — 3554800. 252p% — 25%p*(P)3s 2pe . 2p %2-32 | F5
28280  28.279 102 37908. — 3574100. 250p* — 2%p*(P)3s 2po — 2p Ya=1, | F5
28324 28324 | 15 0. - 3530600. 25%2p5 — 2:%p*(°P)3s pe . 4p }2~3; | F5
28.434  28.434 4g 37908. — 3554800. 25%2p5 — 25%2p*CP)3s 2pe - %p YY2=31, | F5
28463  28.463 4g 0. — 3513300. 2s0pS ~ 252p*CP)3s pe - 4p =5/, | F5
28497  28.496 3 37908. — 3547200, 25%p% — 25%p*(P)3s pe _ 4p Y=, | F5
28.566  28.567 3 763621, — 4264200, 2s2p¢ — 252p5CP°)3s 3§ — 2p° -1, | F5
28.633  28.631 2% 37908. — 3530600. 25%p* — 25%p*CP)3s 2po . 4p Y2-3%, | F5
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WAVELENGTHS AND ENERGY LEVEL CLASSIFICATION OF SCANDIUM 1765
Sc xi — Continued

Mult. Wavelength (A) Relative Levels (cm™") Configurations Terms J values Ref.

No. | Observed Calculated | intensity Lower Upper Lower Upper Lower Upper | Lower Upper
28.748 28.748 4 763621. — 4242100. 252p® — 252p°CP")3s S Vs =3 F5
130.952 130.955 900g 0. — 763621. 25%2p° - 252p® pe — 2§ Yy~ K4
137.799 137.796 500g 37908. — 763621. 2s%2p° — 252p® pe 2§ YVy—=1, K4
2637.2 2637.2 M1 0. — 37908. o 2%2p° - 25727 pe . p° e~y S5

Sc xiv

Mult. Wavelength (.&) Relative Levels (cm™}) Configurations 17 Terms J values Ref.

No. | Observed Calculated | intensity Lower Upper Lower Upper Lower Upper | Lower Upper
22.558 22.558 3g 0. — 4433000. 2s22p* — 25%2p°(P°)3d P - D° 2-3 F6
22.657 22.656 2g 31174. — 4445000. 2522p* — 25%2p°CP°)3d P - D° 1-2 F6
22.697 22.691 4g 0. — 4407000. 2522p* — 252p°(P°)3d P —’p° 2-2 F6
22,754 22.745 5g,bl 35351. — 4432000. 2522p* — 25*2p°(*P)3d P —D° 0-1 B3
{22.752 97793. — 4493000. 2s2p* — 25%2p3(*P°)3d D - p° 2-1 B3
22.754 g 31174. — 4426000. 2s%2p* — 2522p3(*P°)3d P - 'D° 1—2 B3
22.810 22.812 g 35351. — 4419000. 2522p* — 2s02p3CP)3d p - p° 0-—1 B3
22.839 22.841 4g,bl 0. — 4378000. 2s22p* — 252p°(*D")3d p — 8¢ 21 F6
22.926 22.925 Tg 0. — 4362000. 2s22p* — 25%2p3(*D°)3d p —p° 22 B3
22.957 22.956 97793. — 4454000. 222p* — 2502p3(*P°)3d 'D - 'F° 2-3 B3
22.968 22.967 8g,bl 0. — 4354000. 2522p* — 25%2p3(D")3d P D 2-3 F6
23.057 23.058 4 31174. — 436R000. 2s22p% — 2:0p3CN°)3d P pe 1—1 R3
23.156 23.154 4g 31174. — 4350000. 2522p* — 252p3(D%)3d p - D° 1-2 F6
23.271 23.269 8g,bl 35351. — 4333000. 25%2p* — 2522p°(*D")3d P —D° 0—1 Fo6
{23.271 97793. — 4395000. 2s%2p* — 2522p3(*D°)3d 'D - 'F° 2-3 Fé6
23.272 195985, — 4493000 2529p% — 252p3 (P34 s _ 1p° 01 F6
23.422 23.424 4 97793. — 4367000. 2522p* — 2502p3(*D°)3d 'D - 'D* 22 Fé6
23.536 23.535 T8 0. — 4249000. 2522p* — 25%20°(*S°)3d P —D° 2-3 Fé6
23.728 23.731 8g,bl 31174. — 4245000. 2522p* — 25%2p%(°S°)3d P — D -2 F6
24.970 24971 10g,bl 0. — 4004600. 2522p* — 252p°(P°)3s P - P° 22 G2
25.392 25.392 Tg 0. — 3938200. 2572p* — 2572p%(*D°)3s P - D 23 Di
25.402 25.406 4bl 97703, — 40330900, 2522p%  2520p3(P%)3s D pr 2 D1
25.440 25.440 9g,bl 0. — 3930800. 2s¥2p* — 252p*(*D")3s P De 22 Dl
25.644 25.643 3g 31174. - 3930800. 2502p* — 2502p’(D")3s ‘P - 'D° 1 -2 D1
25.680 25.680 28 35351. — 3929400. 2522p% — 25%2p’CD")3s ‘P~ 'D° 0-—-1 Di
25.921 25.921 6 97793. 3955700. 2522pt 2253 CD%) 3 ' D 2-2 D1
25.985 25.984 6g 0. — 3848500. 2sR2p* — 252p (83 Pose 2 -1 D1
26.056 26.056 3 195985. — 4033900. 2s72p* — 25%2p'CP")3s 'S - 'p° 0-—1 D1
26.197 26.196 3g 31174. — 3848500. 2s2p* — 2522p'(*S")3s ) 1—1 Dt
26.224 26.225 2g 35351. — 3848500. 2s02pt 2572p '(*S")3s p o ise 0-—1 D1
109.528 109.530 200g 0. — 912990. 25%2p* — 252p° 'p —'p° 2 -1 K4
113.927 113.942 25g,bl 35351. — 912990. 2522p% - 252p° P —ipe 0 -1 K4
122.671 122.670 | 5000 97793. — 912990. 2s%2pt — 252p° 'D - 'P° 21 K4
139.469 139.469 400 195985. — 912990. 2s72p* — 252p° 'S — p° 01 K4
145.047 145.044 | 2000g 0. — 689445. 2s72p* — 252p° P —p° 21 K4
148.498 148.498 600g 31174, — 704584. 2522p% — 252p° P — i 1-0 K4
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Sc xiv - Continued

Mult.|  Wavelength () Relative Levels(cm™?) Configurations Terms Jvalues  |Ref.
No. | Observed Calculated | intensity | Lower Upper Lower Upper Lower Upper Lower Upper
150.490  150.493 | 5000g 0. — 664483 2522p* — 252p° p — 3p° 2- 2 | K4
151.910 151913 | 1000g,bl 31174. — 689445. 25%p* — 252p° 5 - 3p° 1- 1 |K4
152.880  152.883 | 2000g 35351, — 689445. 25%2p* — 252p° 3p — 3p° 0- 1 |K4
157.820 157.821 500 912990. — 1546620. 252p° — 2p¢ 1pe — 1§ 1- 0 |K4
157.904  157.901 | 1500g 31174. —  664483. 2522p* — 2528 3p — p° 1- 2 | K4
176.455  176.463 30 97793. — 664483, 2522p* — 252p° 1D - %p° 2- 2 | K4
606.5 606.76 Mi 31174. — 195985. 25%2p4 — 2%pt P - 18 1- 0 |H2
3206.1  3206.9 M1 0. - 31174. 2522p* — 25%2p* P - P 2-1 S5
Sc xv
Mult. Wavelength () Relative Levels(cm™) Configurations Terms Jvalues  |Ref.
No. | Observed Calculated | intensity [ Lower Upper Lower Upper Lower Upper |Lower Upper
21.26 21.262 184840, — 4888000. 25%p® ~ 25%2p*('S)3d p° - 2p Y2-3, | B4
21372 421370 8bl 200450. — 4830000. 25%p* - 25%2p(*S)3d p° - D 2-3/2 | B4
21372 g 0. — 4679000. 25%p® - 2%2p*(P)3d 48° ~ P },-3, | F6
21.405  21.405 8 0. — 4671800. 25%p* — 25%2p*CP)3d 450~ 4p 2=5/2 | F6
21.426 {21.426 4bl 111200. — 4778400. 2522p® ~ 2s2p%('D)3d p° - F 32—/, | F6
21.426 121960. — 4789200. 2s%p® — 25%2p%('D)3d P~ 2p 32=3/2 | F6
21.49 21.476 5d 121960. ~ 4778400. 25%2p® — 2s%2p*('D)3d pe —~ F 5l2=3/2 | F6
21.521 {21.520 8 111200, — 4758000. 25%2p® — 2s22p*(\DY3d pe - p 32~51, | F6
21.521 121960. — 4768600. 2s%2p® — 2s%2p*('D)3d p° — ?F l2="12 | F6
21.57 21.570 121960. — 4758000. 252p® — 25s%2p*('D)3d pe - 2p 3l2—3/2 | B4
21.705  21.698 1 111200. — 4720000. 25%2p® ~ 25%2p*(°P)3d p° - D 32-3/2 | F6
21.78 21.792 200450. — 4789200. 2s0p® — 25%2p%(1P)3d 2pe — 2p 2%, | B4
21926  21.924 4bl 121960. — 4683200. 25%2p® - 25%2p*CP)3d 2pe ~ ?F 32~7/3 | F6
22.05 22.050 184840. — 4720000. 25%p? ~ 252p*P)3d pe ~ 3p 1/2-3/, | B4
22.061 22.061 4 200450. — 4733300. 2s%2p® — 25%2p%CP)3d pe - 2p %2-31, | F6
22544 22544 3 200450. —~ 4636200. 25%2p® ~ 25s%2p*(°P)3d 2pe - %p 3,=3/, | F6
109.084  109.085 50g 0. - 916720. 25%p® ~ 25(2S)2p*(°P) R 4 2-3%; | K5
118980  118.982 | 500 111200, — 951660. 25%2p® ~ 25(*S)2p*(°P) pe - 2=y | K5
124140 124143 | 2000 111200. ~ 916720. 25%2p® - 25(*S)2*(°P) pe - P 33-3; | K5
125.817  125.824 | 6000 121960. — 916720. 2%p® ~ 25(3S)2p*(P) p° -~ ?%p a=32 | KS
129.751  129.754 | 500 111200. ~ 881890. 25%2p® ~ 25(38)2p*(*S) pe -8 *2~12 | K5
130409  130.409 50 184840. ~ 951660. 2592p® ~ 25(*S)2p'(°P) pe - Ip 2= (K5
133118 133.119 | 2000 200450. — 951660. 25%2p® — 25(*S)2p(°P) 2pe - %p }2=12 | K5
136.638  136.634 | 200 184840. — 916720. 2s%p® — 25(°S)2p*(°P) 2pe — 7p Ya-3 | KS§
138.715 138708 | 150 761250. — 1482190. | 2s(*S)2p*('D) - 2° p - 2p° =12, | KS
139.615  139.612 | 500 200450. — 916720. 252p® — 25(*S)2p*(°P) pe - P 2-3%2 | KS
143.465 143462 | 500 184840. — 881890. 2s%2p3 — 25(*S)2p*('S) pe -2 Ya=32 | K5
146.754  146.748 80 200450. — 881890. 2s22p® — 25(*S)2p('S) pe — 3§ 2—=1 | K5
146.966  146.959 | 150 761250. — 1441710. | 25(*S)2p*('D) - 2p° p - %p° }2-3%2 | K5
147.558  147.554 | 200 763990. — 1441710. | 2s(*S)2p*(D) - 2p° p - %p° =22 | K5
153.197  153.189 6 111200. — 763990. 252p* — 25(S)2p*('D) D° - 2D ;=32 | K5
153.843  153.834 | 3000 111200. — 761250. 252p® - 25(*S)2p*('D) p° - p *2-32 | K5
155.765  155.756 | 4000 121960. — 763990. 2592p® — 25(*S)2p‘('D) p° - 2p 5)2=3/2 | KS
156436  156.424 6 121960. — 761250. 2s2p® - 25(*S)2p*('D) P ~-p a=3 | K5
169.964  169.964 | 300g 0. — 588360. 2s2p3 — 25(S)2p*(°P) 48° — P 3a=1%2 | K5
173.245 173244 | 600g 0. — 577220. 25%2p® — 25(S)2p*(’P) ‘s° - P 32-3%2 | K5

J. Phys. Chem. Ref. Data, Vol. 17, No. 4, 1988



WAVELENGTHS AND ENERGY LEVEL CLASSIFICATION OF SCANDIUM

Sc xv - Continued

1767

Mult. Wavelength (A) Relative Levels (cm™1) Configurations Terms . Jvalues Ref.
No. | Observed Calculated intensity Lower Upper Lower Upper Lower Upper | Lower Upper
173.481 173.488 50 184840. . 761250. 2:2p%  25(S)2pY('D) 2p° D Vi, =3/, K5
176.834 176.844 50 916720. — 1482190. 25(*S)2p*(P) — 2p° P _p° 3y =1/ K5
177.436 177.450 200 200450. — 763990. 2s%2p3 — 25(*S)2p*('D) p° D 3y — 3/ K5
178.631 178.629 20 881890. — 1441710. 25(*S)2p*('S) — 2p° 25— 2p° V=32 K5
181.165 181.166 | 1200g 0. — 551980. 2522p® — 25(*S)2p*C’P) A 32 —3/2 K5
188.476  188.491 60 951660. — 1482190. 25(S)2p*CP) — 2p° p _ 2p° Y, —1, | K5
190.479 190.480 200 916720. — 1441710. 25(?S)2p*(°P) — 2p° p_2p° iy =3/ KS
204.038 204.061 4 951660. — 1441710. 25(*S)2p*(°P) — 2p° p — 2p° Y =3/, K5
899.8 899.3 M1 l 0. — 111200. 2s%2p® — 25%2p? S - D =32 H2
Sc xvi
Mult. Wavelength (A) Relative Levels (cm™") Configurations Terms Jvalues . [Ref.
No. | Observed Calculated | intensity |- Lower Upper Lower Upper Lower Upper | Lower Upper
20.149 20.149 g 22959. — 4986000. 25%2pt — 25%2p3d ) 1-1 BS
20.224 20.218 1g 0. — 4946000. 2s22p? — 2502p3d P — D 0—1 G3
20.251 {20.251 g.bl- 45026. — 4983000. 2s%2p? — 25%2p3d P —p° 22 BS
20.255 22959. — 4960000. 2s%2p? — 252p3d p —D° 1-2 B5
20.284 20.284 g 45026. — 4975000. 2s22p? — 25%2p3d p —D° 2-3 BS
20.331 {20.313 I3 22959. — 4946000. 25%2p* — 28%2p3d P — D" P —1 B>
20.346 g 45026. — 4960000. 2s%2p* — 25%2p3d P —-°De° 22 BS
20.390 {20.385 123360. — 5029000. 2s%2p? — 25%2p3d D - 'p° 2—1 B5
20.389 123360. — 5028000. 2s%2p% — 252p3d D - 'F° 2-3 BS
20.458 20.458 4 542030. — 5430000. | Zs¢S)2p°CD°) — Ls2p*CD)3d i D 34 G3
20.597 20.597 g 45026. — 4900000. 25%2p? — 25%2p3d P . F 2 2 B5
20.787 20.789 218720. — 5029000. 2s%2p? — 25%2p3d S — 1p°- 0-1 B5
21.114 21.113 1 536610. — 5273000. 25(3S)2p°(*D°) — 252p*(*P)3d D° —F 2-3 G3
21.637 21.631 2g 22959. — 4646000. 2s22p? — 25%2p3s p_p° 1 -2 G3
21.670 21.655 3g 45026. — 4663000. 2s22p* — 25%2p3s p—'pe 2 -1 G3
21.732 21.735 4g,bl 45026. — 4646U000. 25%2p* — 25*2p3s P —'P° 2 -2 G3
21.816 {21.818 2g 536610. — 5120000. 25(3S)2p*(D") — 252p*(*D)3s ‘D - D 2-2 G3
21.820 22959. — 4606000. 2s2p® — 2s%2p3s p .- pe I —1 G3
21.926 21.925 4g bl 45026. — 4606000. 25%2p? — 25%2p3s PP 2—-1 G3
22.016 22.028 1 123360. — 4663000. 25%2p* — 2s%2p3s 'D P 2 -1 G3
22.522 22.501 1 218720. — 4663000. 2s%2p? — 25%2p3s 'S pe 0—1 G3
117.090 117.090 15¢ 22959, — 877000. 2s22p? — 25(3S)2p'(2P%) R N U 1 -1 S6
127.813 127.818 300g 0. — 782360. 2522p — 25(*S)2p '(*S") R 0—1 S6
131.684 131.683 | 1000g 22959. — 782360. 2s%2p? — 25(}8)2p '(’S°) P -8 1-1 S6
132.688 132.689 | 2000 123360. — 877000. 25%2p — 25(PS)2p*(*P°%) ‘D - 'P° 2—1 S6
134,503  134.508 15 542030. — 1285480. | 25(*S)2p'(‘D") - 2p* ‘D° -~ 'D 3-2 S6
135.004 135.005 60g 45026. — 785740. 2s%2pt — 25(}S)2p'(*D%) P - 'D° 2-2 $6
135.631  135.624 | 3000g 45026. — 782360. 252p? — 25(8)2p*(*S") P s 2—1 S6
144.913 144,919 150 537720. — 1227760. 25(38)2p*(*D°) — 2p* D° P 1—-0 Sé
146,052  146.051 | 500 536610. — 1221300. | 25(S)2p'(D°) — 2p* ‘De P 2-1 $6
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Mult. Wavelength () Relative Levels(cm™) Configurations Terms J values  |Ref.
No. | Observed Calculated | intensity | Lower Upper Lower Upper Lower Upper Lower Upper
146286  146.289 200 537720. — 1221300. | 25(S)2p°(D°) — 2p* 3pe - % 1-1 S6
150973  150.971 | 3000 123360. — 785740. 2522p% — 25(%S)2p°(*D°) D - p° 2- 2 S6
151910 151.911 | 1000bl 218720. — 877000. 2522p?% — 25(%8)2p%(P°) 1§ — 1p° 0-1 86
153.564  153.558 200 536610. — 1187830. | 25(*S)2p°(D°) — 2p* pe - % 2- 2 S6
154.849  154.847 500 542030. — 1187830. | 25(*S)2p°(D°) — 2p* 3pe ~ % 3- 2 S6
158.671  158.667 60g 0. - 630250. 2522p? — 25(°S)2p°(P°) 3p - 3p° 0- 1 S6
163.541  163.540 20g 22959, —  634430. 2522p? — 25(*S)2p(*P°) 3p - p° 1-2 S6
164.665 164.666 300g 22959. — 630250. 25%2p? = 25(*S)2p*(P°) p - 3p° 1-1 S6
165.113  165.114 200g 22959. — 628600. 25%2p? - 25(*8)2p°(P°) p - p° 1- 0 s6
167369  167.361 15 630250. - 1227760. | 2s5(*S)2p°(P°) - p* 3pe — 3p 1-0 S6
169.664  169.663 400g 45026. — 634430. 2522p? — 25(*S)2p*(P°) 3p — 3p° 2- 2 s6
170.400  170.395 30 634430, ~ 1221300, | 2s(S)p°CP°) - p* 3p° — 3p 2-1 S6
170.867  170.875 40g 45026. — 630250, 2502p? — 25(*S)2p°(*P°) 5p — Pp° 2~ 1 S6
174111  174.110 50 877000. — 1451350. | 25(°S)2p°(*P°) — 2p* ipe~ 15 1- 0 S6
179.343  179.346 20 630250. — 1187830. | 2(*S)2p°(*P°) — 2p* 3pe — 3P 1- 2 S6
180.687  180.701 800bl 634430. — 1187830. | 2(*S)p°(*P°) — 2p* 3pe — 3p 2- 2 86
185972  185.970 200g 0. — 537720. 25%2p? — 25(*S)2p*(*D°) 3p - Ip° 0- 1 S6
194263  194.265 20g 22959. — 537720. 25%2p? — 25(*S)2p*(D°) 3 - p° 1- 1 S6
194,685  194.685 600g 22959. — 536610. 252p* — 25(*S)2p°(*D°) ’p — °p° 1- 2 s6
200.115  200.104 400 785740. — 1285480. | 25(S)2p°(D°) — 2p* 1pe - 1p 2- 2 S6
201.205  201.206 700g 45026. — 542030. 25%2p? — 25(38)2p*(*D°) p - p° 2- 3 S6
203.447 203.424 30g,bl 45026, ~ 536610. 25%2p? — 25(38)2p*(*D°) p - p° 2- 2 S6
511.2 510.83 Ml 22959. — 218720. 2522p? ~ 252p? - 13 1- 0 |H2
43543 43544 Mi 0. — 22959. 25%2p? - 25%p? 3p - % 0- 1 S5
45303  4530.4 M1 22959. — 45026. 25%2p? — 25%2p? 3p ~ % 1- 2 S5
Sc xvii
Mult. Wavelength (A) Relative Levels(cm™) Configurations Terms Jvalues  |Ref,
No. | Observed Calculated | intensity Lower Upper Lower Upper Lower Upper | Lower Upper
18412 18413 1g 0. — 5431000 25%2p - 252pCP°)3p e - D 1=, | F6
18.48 18.480 2g,bl 45637. ~ 5457000. 25%2p — 2s2p(CP)3p e —-p 2= 212 Ko
18.78 18.779 1g 0. — 5325000. 2s%p ~ 2s2p(P°)3p pe - 2p Y ~-1, | F6
18.83 18.831 1g 45637. — 5356000. 2s%2p — 252p(P°)3p pe — 7 *2-2> | F6
19.069  19.068 6 520630. — 5765000. 252p* — 2s2p(*P°)3d p - P 52~ | F6
19.16 19.161 7g.bl 0. — 5219000. 2s%p — 25%3d p° - 2-3, | F6
19.22 19.221 6bl 329320. — 5532000. 2s2p? — 2s2p(°P°)3d ‘p — ‘p° 52=31, | F6
19.221 329320. — 5532000, 2s2p? — 252p(°P°)3d ‘P - ‘D° 1i="12 | F6
19.311 19.311 9% 45637. — 5224000. 25%2p — 25%3d 2pe —12p *2=3/, | F6
19.598 19.600 5 694950. — 5797000. 2s2p* — 252p('P°)3d p - p° }2=5 | F6
19.651 19.653 5 520630. — 5609000. 252p* — 252p(°P°)3d p - F° 5)2- 7/, | F6
19.732 19.730 3 516640. — 5585000. 2s2p? - 252p(P°)3d p - 2p° =33 | F6
19.967 19.967 3 520630. — 5529000. 2s2p* - 252p(°P°)3d P - Ppe 5)2=31, | F6
142.617  142.570 1 306680. — 1008090. 2s2p? — 2p® ‘P - D° =23/ | 87
143888  143.895 | 250¢g 0. — 694950. 2%2p — 252p* pe_2p 2-3 | 87
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Sc xvii — Continued

Mult. Wavelength (A) Relative Levels (cm™") Configurations Terms J values Ref.
No. | Observed Calculated | intensity Lower Upper Lower Upper Lower Upper | Lower Upper
145.836 145.787 1 329320. — 1015250. 2s2p* — 2p? ‘P —D° 3 — s S7
146.574 146.580 100g 0. — 682220. 2s%2p — 2s2p? pe 7P YVa="12 S7
154.018 154.009 | 3000g 45637. — 694950. 252p — 252p? 2pe _2p 32 =3/ S7
157.095 157.089 900g 45637. — 682220. 2s2p — 252p* pe 2P =" S7
158.136 158.135 | 1000g 0. — 632370. 2502p — 252p? p° 8 Y= S7
159.768 159.770 20 516640. — 1142540. 2s2p* — 2p? ‘D - P° =3/ S7
160.777 160.795 80 520630. — 1142540. 252p* — 2p? D - 2p° 2 =3/ S7
164.293 164.347 100b1 288400. — 896870. 2s2p* — 2p? ) P — 48° V2 =3 s7
169.451 169.437 90 306680. — 896870. 2s2p? — 2p° P —48° =3/ S7
176.181 176.196 400 329320. — 896870. 2s2p* — 2p* P —48° =31 S7
193.558 193.558 400¢g 0. — 516640. 252p — 2s2p? P D Yy =3, <7
196.010 196.013 20 632370. — 1142540. 2s2p* — 2p? I V2 =3/ S7
200.559  200.558 10 516640. — 1015250. 2s2p* — 2p° D - D° =32 S7
202.172 202.175 150 520630. — 1015250. 2s2p? — 2p° D - 3y~ 3/, S7
203.467 203.479 60 516640. — 1008090. 2¢2p? — 2p3 n - D 3y — 3, s7
205.154 205.145 1 520630. — 1008090. . 252p* — 2p} D - D° =31 S7
210.531 210.529 500g 45637. — 520630. 25%2p — 252p? P p 33/, S7
223.424 223.419 50 694950. — 1142540. 2s2p% — 2p? p . 2p° e —3/2 s7
223.821 223.804 20 682220. — 1129040. 252p — 2p* P 2p° Yy =1y S7
230.357 230.367 1 694950. — 1129040. 2s2p? — 2p° p . 2p° =2 S7
352.5 352.51 g 45637. — 329320. 25s%2p — 2s2p? P p 3y =3/ D2
2190.5 2190.5 Ml 0. — 45637. 2s%2p — 25%2p pe —2p° Y =3 S5
Sc xvii
Mult.I Wavelength (A) Relative Levels (cm™1) Configurations Terms J values Ref
No. | Observed Calculated | intensity Lower Upper Lower Upper Lower Upper | Lower Upper
17.443 17.444 2g 321240. - 6054000. 22p  2p3p ipe — D 23 r'6
17.570 17.569 1bl 0. — 5692000. 2s? — 253p 'S~ 'p° 01 Fé
18.213 18.214 3g 286860. — 5777000. 2s2p — 2s3d P - 'D -2 Fé6
18.337 18.336 4g 321240. — 5775000. 252p — 253d Pe- D 2-3 F6
18.581 18.582 2 778400. 6160000. 2p? — 2p3d S L 0 2—-3 o
18.649 18.650 3 856160. — 6218000. 2pt — 2p3d 'D P 2-3 Fé
180.687 180.688 800bl 0. — 553440. 25 — 2s2p 'S - 'pe 01 Ké
186.944 186.944 2g 321240. — 856160. 252p — 2p? ‘Pt D 2-2 K6
203.447 203.442 30g,bl 286860. — 778400. 252p — 2p? A -2 K6
207.614 207.615 30g 273200. — 754860. 2s2p — 2p° B O 0-—1 K6
207.981 207.982 20 553440. — 1034250. 2s2p - 2p° Pt~ 'S I-0 K6
213.670 213.675 15g . 286860. — 754860. 252p - 2p° pe P 1—1 K6
218.737 218.742 60g 321240. — 778400. 2s2p — 2p° pe— P 2-2 Ké
224.612 224.613 6g 286860. — 732070. 2s2p — 2p? B S 1-0 K6
230.622 230.617 68 321240. — 754860. 252p — 2p? Pe P 2 -1 K6
348.6 348.60 0. — 286860. 25 — 252p [ 0-—1 D2
2907.9 2907.8 M1 286860. — 321240. 2s2p — 2s2p ipe — p° 1-2 S8
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Sc Xxix
Mult. Wavelength A) Relative Levels (cm™") Configurations Terms Jvalues  |Ref.
No. | Observed Calculated | intensity | Lower Upper Lower Upper Lower Upper °~ |Lower Upper
2.8827 2.8831 357400. — 35047000. 1s2p — 1s2p? pe . 2§ /p— /2 | B6
2.8848 2.8848 g,bl 0. — 34664000. 1525 — 1s(S)2s2p('P°) s _ 2p° Y, — B6
2.8964 2.8941 306700. — 34860000. 15%2p — 1s2p? pe _ 2p s — B6
2.8958 306700. — 34840000. 1s2p — 1s2p? pe 2D Yy — 3, | B6
2.8999 2.9000 357400. — 34840000. 1s2p — 1s2p? pe — D 3y - B6
2.9000 357400. — 34840000. 1s2p — 1s2p? 2pe _ 2p 3y — B6
10.443 10.443 g 0. — 9576000. 1525 — 1s¥7p 2§ — 2p° Y, — B6
10.576 10.574 306700. — 9764000. 1s2p — 15%8d 2pe _ D Y,— %, | B6
10.628 10.631 357400. — 9764000. 1s2p — 1s8d pe — D 3y — B6
10.785 {10.785 g 0. — 9272000. 1525 — 1s%p 1§ — ?p° Yy — B6
10.786 306700. — 9578000. 1s2p — 1s%7d p° — D Yo— 3/, | B6
10.846 10.845 357400. — 95378000. 1572p — 1s77d P — "D Yy— S/ | BG
11.204 11.204 357400. — 9283000. 15s2p ~ 1s%6d P — D 2 — B6
11.377 11.377 g 0. — 8790000. 15225 — 15%5p 3§ 7p° Yy — B6
11.777 11.774 306700. — 8800000. 152p — 1525d e — D Ya— 3/, | B6
11.845 11.845 357400. — 300000, 1s%2p — 15%5d P — D g~ B6
12.674 12.674 g 0. — 7890000. 1s2s — 1s%p ) Yo— Y, | B6
13.160 13.154 0 306700. — 7909000. 1s2p — 15%4d p°— D Ya— 3 | G4
13.236 {13.240 1 357400. — 7910000. 1s*2p — 1s%4d P — D r— 2 | G4
13.242 357400. — 7909000. 1s2p — 1s%4d P~ D S — 3 | G4
16.819 16.818 2g 0. — 5946000. 1525 — 1s33p 2§ — 2p° YVo— 3/, | G4
16.861 16.861 2g 0. — 5931000. 1525 — 1s%3p g — 2p° Ya— 2 | G4
17.634 17.633 2 306700. — 5978000. 1s2p — 1s23d pe 2D 21— % | G4
17.779 {17.779 3 357400. — 5982000 1s2p — 1s33d pe _ D V= 2 | G4
17.792 357400. — 5978000. 1s%2p — 1s°3d pe — D = P/ | G4
18.026 18.020 306700. — 5856000. 1s2p — 15%3s pe 2§ Yo— 2 | G4
18.182 18.186 357400. — 5856000. 1s2p — 1535 pe 2§ o— 2 | G4
51.75 51.76 5978000. — 7910000. 15s23d — 1s%4f D - F° 32— °/, | F8
51.85 51.87 5982000. — 7910000. 1523d — 1s%4f D - F° /2 — F8
279.75 279.80 g 0. — 357400. 1s%2s — 1s%2p 1§ — 2p° Yo— 3, | FT
326.0 326.05 g 0. — 306700. 1s22s — 1s%2p s — e Ya— Yy | S5
Sc xx
Mult. Wavelength (A) Relative Levels (cm™) Configurations Terms J values Ref.
No. | Observed Calculated | intensity Lower Upper Lower Upper Lower Upper |Lower Upper
2.2720 g 0. — 44013600. 1s2 — 1s5p IS — 'p° 0—1 V2
2.3242 g 0. — 43025100. 152 — 1s4p s —'p° 0—1 V2
2.4456 g 0. — 40890075. 152 — 1s3p s — p° 0—1 D3
2.8717 2.8731 g 0. — 34806057. 152 — 1s2p Is—Tp° 0—-1 D3
2.8848 2.8870 g.bl 0. — 34638377. 152 — 1s2p s — ip° 0—1 D3
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Sc xxi
Mult. Wavelength (A) Relative Levels (cm™') Configurations Terms J values Ref.
No. | Observed Calculated | intensity Lower Upper Lower Upper Lower Upper | Lower Upper
2.1401 g 0. — 46726587. Is — 5p S - p° V=32 E5
2.1403 g 0. — 46721966. Is — 5p g - p° Vo= E5
2.1913 g 0. — 45635363. Is — 4p L V=32 E5
2.1917 g 0. — 45626334. 1s — 4p 2§ — ?p° Yy — 1 E5
2.3106 g 0. — 43277925. Is—3p g 2pe Yy =32 ES
2.3118 g 0. — 43256511. Is — 3p 2§ 2p° V=12 ES
2.7360 g 0. — 36549404. 1Is—2p s . 2p° YVo—3/2 | Ml
2.7414 g 0. — 36477160. s — 2p ’§ - p° Yo=Y | Ml
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5. Finding List for Sc | through Sc i

Wavelength (A) Int. Spectrum | Wavelength (A) Int. Spectrum | Wavelength (A) Int. Spectrum | Wavelength (A) Int. Spectrum
557.995 1g 1l 1358.246 2 I 1558.13 g.a 1 1675.245 1 1
558.608 1g i 1359.439 1 i 1558.62 ga 1 1676.828 0 1
582.114 2g i 1359.688 2 i 1558.99 g.a 1 1678.863 1 It
582.784 3g 11 1360.221 1 1 1560.00 ga 1 1679.824 5 m
589.320 ig 11 1361.345 1 I 1560.39 ga 1 1681.105 7 i
589.487 2g I 1366.591 0 1 1562.67 ga I 1691.344 2 I
590.006 3g m 1368.927 2 I 1564.488 0 n 1691.647 0 u
627.069 g 11 1369.647 2 n 1564.52 g.a 1 1694.770 0 i
627.846 8g i1 1373.020 1 I 1565.118 2 1 1697.514 1 1
642.766 1g 1 1397.505 3 11 1565.47 ga 1 1706.780 0 i
643.133 2g I 1403.645 1 ] 1565.490 0 1 1736.083 g2 I
643.597 2g i 1406.615 0 i 1565.952 0 I 1736.404 3 1
693.724 3 m 1409.802 0 11 1566.161 2 n 1736.661 ga 1
693.969 1 1 1411.472 1 1 1566.75 ga 1 1736.811 ga I
730.599 10g m 1412.487 1 i 15G7.126 0 1 1737.514 2 11
731.654 15g 11 1412.669 0 1l 1567.460 2 11 173%.01 8,2 I
765.019 1 m 1413.436 3 11 1568.427 5 it 1739.786 g.a I
769.524 1 m 1413.868 2 I 1569.13 ga I 1739.992 a 1
779.538 4g m 1414.879 3 |4 1569.61 84 I 1740.515 B 1
780.596 6g m 1415.050 2 i 1572.842 6 it 1741.178 ga 1
780.729 8g i 1415.968 4 n’ 1572.901 6 i 1741.391 ga I
961.052 2 I 1416.698 3 1 1573.28 ga I 1741.749 g2 1
965.448 4 mn 1416.968 4 u 1573.283 3 u 1741.892 g,a i
966.293 3 11 1417.028 4 1 1573.579 2 I 1742.408 ga .1
970.637 4 i 1417.139 0 I 1573.98 ga I 1742.690 2d 11
973.295 8 1 1418.301 5 I 1574.152 1 1 1744.12 g.a 1
974.965 6 11 1418.322 5 I 1574.619 2 1 1744.63 a I
1148.241 15 m - 1418.334 5 11 1575.068 2 1 1744.67 ga I
1154.523 20 314 1418.650 3 n 1578.16 ga 1 1744.884 ga 1
1160.212 0 I 1418.773 6 it 1580.61 ga 1 1745.631 g.a I
1161.347 1 1 1418.793 6 1 1581.811 2 bid 1746.28 a I
1161.624 0 11 1419.948 2 11 1582.112 0 11 1746.511 ga I
1161.781 0 1 1419.959 2 i 1583.424 0 I 1747.541 ga I
1162.443 20 11 1420.400 2 i 1583.438 0 bid 1747.80 a 1
1162.544 0 it 1421.709 3 i 1584.81 g.a I 1748.42 a I
1163.464 0 it 1423.818 1 i 1590.16 g.a 1 1748.774 a 1
1168.607 25 1 1493.502 1 m 1594.45 ga I 1749.160 g2 1
1168.883 10 1 1494.506 1 1 1598.002 80g m 1749.290 ga I
1203.635 0 il 1502.828 2g )] 1603.063 180g X 1749.470 g.a 1
1237.170 0 i 1503.395 Og i 1604.02 ga 1 1751.705 ga I
1237.317 1 i 1503.850 1g i 1608.34 ga 1 1752.500 a 1
1238.571 1 11 1504.673 1g i 1610.194 150g 11 1753.443 ga I
1238.813 3 1 1505.459 Og bl 1619.926 2 11 1754.321 ga 1
1238.963 0 u 1505.886 g 1 1620.738 1 11 1754.411 ga 1
1239.952 4 11 1506.208 0g 1 1621.014 1 14 1754.452 g.a 1
1240.415 1 1l 1506.257 Og 1 1621.267 0 ¢ 1754.547 a I
1240.656 2 I 1516.137 2 1 1623.137 2 i 1754.644 ga I
1240.810 1 1 1533.677 0 1 1623.480 2 I 1754.898 a 1
1241.166 2 i1 1535.421 1 11 1623.723 2d I 1755.060 a I
1241.283 1 11 1538.288 0 I 1624.008 3d i 1756.66 a 1
1241.979 0 it 1543.896 2 1 1624.011 3d 1 1756.887 ga 1
1242.693 0 1 1544.241 0 n 1626.08 g.a I 1757.468 ga 1
1247.834 0 Il 1544.733 2 I 1630.005 3 1 1757.710 a 1
1265.653 0 1 1546.880 5 I 1630.52 ga I 1757.812 ga I
1266.246 0 11 1547.798 6 | 1631.330 1 I 1758.649 ga I
1299.787 1 i 1552.107 4 1 1631.557 1 i1 1758.830 a I
1304.182 0 ] 1553.32 ga 1 1633.722 2 u 1758.932 a 1
1337.684 0 1l 1553.660 1 it 1633.749 2 1 1759.250 " oga I
1338.413 1 u 1553.674 1 1 1635.880 3 1 1759.33 a 1
1339.077 2 1 1554.05 ga 1 1636.346 1 1 1760.590 2 11
1340.237 1 1 1554.91 g.a 1 1640.416 4 Il 1761.751 5 u
1342.130 2 i¢ 1555.76 ga 1 1664.16 ga 1 1761.952 a I
1356.287 0 il 1555.90 ga I 1668.83 ga I 1762.176 ga 1
1356.868 0 1 1556.22 ga 1 1670.971 0 1l 1762.47 a 1
1357.843 0 11 1556.75 g.a 1 1672.538 1 11 1762.664 ga i
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Wavelength (A) Int. Spectrum | Wavelength (A) Int. Spectrum | Wavelength (A) Int. Spectrum | Wavelength (A) Int. Spectrum
1764.469 ga 1 1813.07 ga I 1886.118 2 I 1944.838 3ga 1
1764.63 a 1 1813.42 ga 1 1886.641 3 n 1945.013 2g.a I
1764.93 a 1 1813.458 0 il 1886.989 ga I 1945.694 3ga 1
1765.06 a 1 1813.725 0 11 1887.438 1 i 1946.596 1g,a i
1766.152 ga 1 1813.80 g.a 1 1888.839 4bl n 1946.841 3g.a I
1767.882 g,a 1 1814.005 ga 1 1891.924 Og,a 1 1946.980 1 1
1768.506 g.a I 1814.06 ga 1 1893.638 Og,a 1 1947.653 1g,a 1
1770.07 a I 1814.24 ga 1 1894.492 1g,a 1 1948.324 2g,a I
1771.413 g.a 1 1814.73 ga 1 1895.441 40 m 1948.702 1g,a 1
1771.782 g.a 1 1814.756 3 i 1895.818 1g,a I 1949.167 1 1
1772.0 a 1 1815.29 ga 1 1897.525 1g,a 1 1949.390 1 1
1772.6 a 1 1815.345 g.a 1 1897.969 3ga I 1950.085 3 I
1773.785 g.a 1 1815.40 g.a 1 1898.393 1 1 1950.869 2g,a 1
1774315 g.a 1 1815.91 g.a 1 1899.694 1g,a 1 1951.148 1g,a 1
1775.613 g.a 1 1816.63 ga 1 1900.553 2g.a 1 1951.786 2g.a 1
17717.086 ga 1 1816.91 ga 1 1901.375 1g,a i 1951.875 1 1
1778.039 g.a i 1816.98 ga I 1901.887 3g,a 1 1952.503 1 u
1779.621 2a 1 1817.167 ga 1 1903.606 3g,a 1 1952.877 2g,a 1
1779.991 g.a 1 1817.460 ga 1 1904.434 1g.a 1 1952.959 4 u
1780.6 a 1 1818.43 g,a 1 1905.243 Og,a 1 1953.132 0Og,a 1
1782.5 a 1 1819.147 ga 1 1907.294 Og,a 1 1954.059 3g,bl  1n
1783.381 g.a 1 1819.56 g.a 1 1907.480 3g,a 1 1954.109 2g,a I
1785. a 1 1820.90 ga 1 1907.818 3g.a 1 1954.317 1 n
1785.345 g.a 1 1821.22 ga I 1908.094 2 n 1954.735 3g,a i
1786.392 g,a 1 1821.29 g,a 1 1910.559 3g,a I 1955.115 2g,a 1
1788.69 a 1 1821.648 g.a I 1911.200 2 n 1956.535 5 i
1791.3 a 1 1822.50 g.a I 1911.374 3g.a 1 1956.541 2g,a 1
1796.1 a 1 1824.08 g.a 1 1911.581 3 1 1957.296 Og,a I
1797.021 Og I 1824.43 g.a 1 1912.620 60 n1 1957.577 2g,a I
1798.0 a 1 1824.696 ga 1 1913.437 1g,a 1 1958.220 2g,a 1
1799.07 a 1 1826.81 g.a I 1913.891 0 I 1959.032 0 I
1802.161 ga 1 1826.977 g:a 1 1913.966 3g,a 1 1959.319 Og,a 1
1802.547 a 1 1827.273 g.a I 1917.182 3 11 1959.419 0 I
1806.065 g.a 1 1827.76 g,a 1 1918.894 2g,a I 1959.575 2g,a 1
1806.26 g.a I 1828.572 g2 1 1919.799 3g,a 1 1960.559 2g,a 1
1806.48 g,a I 1829.713 0g,bl Lu 1919.967 1 1t 1961.196 1g,a 1
1806.71 g.a 1 1830.341 g.a 1 1925.113 2g,a I 1961.365 1g,a 1
1806.965 g,a I 1832.97 g.a 1 1925.512 2 u 1961.596 5 bl
1807.245 ga 1 1833.065 ga I 1926.024 Oga 1 1961.986 lga 1
1807.56 g.a 1 1833.38 g.a 1 1926.623 4 1 1962.383 1g,a 1
1807.91 g.a 1 1833.540 ga 1 1927.871 Og,a 1 1963.006 g,a I
1808.28 g.a 1 1834.206 ga 1 1929.010 4 i 1963.190 0 11
1808.492 0 m 183862 g.a I 1029.357 (o] i 1964.485 2g,a 1
1808.705 g.a I 1839.214 g,a 1 1929.571 2g,a I 1965.723 0 i
1808.73 ga 1 1839.40 ga I 1930.994 2g,a 1 1966.738 Og,a I
1809.19 g,a 1 1840.142 ga 1 1931.829 1 1] 1966.839 1g.a I
1R09.215 g.A 1 1841.145 3 i 4 1932.091 Og,a 1 1967.693 2g.a 1
1809.74 g.a 1 1843.062 1 1 1932.272 4 11 1967.863 lg,a 1
1809.77 g,a 1 1845.04 ga 1 1934.149 Og,a 1 1968.488 2g.a 1
1810.224 1 11 1845.858 ga 1 1935.753 2g,a 1 1968.888 2g.a 1
1810.36 8,4 1 1849.129 g,a 1 1935.831 3gia 1 1968.965 Og,a 1
1810.405 ga 1 1853.79 ga 1 1935.860 2ga 1 1969.564 lga 1
1810.821 0 I 1854.866 g.a I 1936.235 2g,a 1 1969.623 1 11
1811.09 ga 1 1861.952 g.a I 1936.411 2g,a 1 1971.003 Ig,a 1
1811.125 g.a 1 1865.1 g,a 1 1937.292 3g,a 1 1973.271 2g.a 1
1811.27 g.a 1 1867.852 ga 1 1937.600 1g,a 1 1973.373 2g,a I
1811.42 g,a I 1868.309 g.a 1 1938.396 3g.a I 1975.083 ig,a I
1811.59 g,a 1 1869.774 2 11 1938.492 2g,a 1 1975.419 0 I
1811.719 0 u 1880.604 8 n 1938.666 3g.a 1 1975.512 2g.a 1
1811.78 g.a 1 1881.018 ga 1 1939.342 Og.a [ 1976.117 1g,a 1
1811.915 g,a 1 1882.442 i u 1940.239 2g.a 1 1976.629 0 11
1811.96 g,a 1 1883.861 1 1 1940.482 Og,a 1 1977.790 1 i
1812.23 g 1 1884.520 2 n 1942.081 3g.a I 1979.466 2 11
1812.48 g.a 1 1884.759 1 1 1942.159 2g,a I 1980.712 0 I
1812.76 ga 1 1884.814 1 1 1942.566 3ga 1 1981.671 2ga 1
1812.88 g.a 1 1884.85 g.a 1 1942.745 4g,a 1 1981.848 0 11
1812.935 g.a 1 1885.032 1 n 1943.940 2g,a 1 1982.109 2 1
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Wavelength (A) Int. Spectrum | Wavelength (A) Int. Spectrum Wavelength (A) Int. Spectrum | Wavelength (A) Int. Spectrum
1987.832 2 i 2061.637 9 1 2180.822 2g,a 1 2380.867 2 I
1993.886 90 311 2062.680 Og,a 1 2182.515 1g,a 1 2384.473 1 n
1995.288 5 u 2062.969 Og,a I 2184.210 Og,a 1 2388.193 2 n
1997.206 3g.a 1 2063.675 .3 1 2185.752 2g,a 1 2394.009 4 I
1998.293 3g,a 1 2064.071 1g,a 1 2186.051 2g,a 1 2397.655 2 it
1999.618 3g,a 1 2064.187 Og,a I 2188.681 Og,a 1 2397.937 3 I
2000.135v 1 i 2064.255 6 it 2197.894 0 i} 2405.956 4 1
2000.150 0g,a 1 2064.866 1g,a 1 2232.905 5 1 2412.208 3 1
2000.190v Og,a 1 2065.412 Og,a I 2262.292 6g 1 2412.248 3 I
2001.420 2g,a 1 2065.592 2g,a 1 2266.594 9g 1 2414.177 3 1
2001.823 2g,a I 2065.666 2g,a 1 2270.944 9g I 2414.215 3 I
2003.293 3g,a 1 2065.742 2g,a 1 2273.109 11 I 2424.453 3 I
2004.172 Og,a I 2066.158 2g,a 1 2280.833 9g I 2424.729 4 I
2004.387 1g,a 1 2066.282 2g,a 1 2282.936 4 Il 2428.554 4 1
2005.723 2g,a 1 2067.062 Og,a I 2288.059 9g,bl LII 2428.659 5g 1
2006.039 0g,a 1 2067.091 4 i1 2288.839 5 11 2429.191 5g I
2006.298 2g,a 1 2067.231 0 i 2289.628 2g 1 2432.228 4 1
2006.848 0 1l 2067.517 3 It 2290.703 3 1t 2432.722 4 I
2006.911 Og,a 1 2067.769 Og,a I 2299.050 7 hid 2435.023 2 1
2008.000 0 | 2068.041 S ] 2300.219 4 1 2438.627 5g 1
2008.189 Og,a | 2068.643 4 i 2300.992 0 I 2439.165 5g 1
2008.594 Og,a 1 2068.846 lg,a I 2301.947 4 1 2443.363 2 I
2009.340 2 I 2069.871 1g,a 1 2305.827 2 1 2449.408 4 1
2010.420 60 it 2070.139 1g,a 1 2306.886 2 1 2452.120 2 1
2010.961 2g,a 1 2071.272 3g.a 1 2307.822 5 m 2455.330 2g,a I
2012.256 50 i 2072.622 1g,a I 2310.239 7 m 2455.52 1 118
2012.839 0g.a 1 2072.802 1g,a 1 2311.291 4g I 2459.602 3g,a 1
2013.265 3 1 2073.497 2g,a I 2312.382 6 m 2462.664 4g 1
2016.304 2 n 2074.283 3g,a 1 2314.050 4 1 2465.516 3g 1
2017.683 3 ¢ 2074.994 3g,a i 2314.581 2 I 2468.403 5g I
2022.089 0 11 2080.702 0 1 2315.687 Sg 1 2469.829 4g 1
2022.330 2 i 2085.200 2 I 2318.482 4 I 2472.925 S5g 1
2025.038 1 1l 2096.270 1 11 2319.714 4 1 2471.727 4g 1
2025.681 3 II 2101.797 3 I 2319.900 2 I 2487.860 4g I
2026.132 0 1 2103.938 2 1 2320.226 2 1 2488.113 2g,a 1
2028.674 2 i¢ 2104.042 2 11 2320.321 5g 1 2488.549 0 1
2030.392 2 I 2106.417 1 n 2324.753 4g 1 2491.263 3g,a I
2030.793 3 n 2106.679 1 1 2327.246 4 1 2491.396 2 1
2032.682 2g,a 1 2107.566 1 1 2327.750 3 1 2492.749 4g 1
2032.945 0 u 2108.791 0 I 2328.186 5g 1 2494.660 3g,a 1
2036.178 1 I 2111.268 2 m 2330.826 3 1 2495.558 1 1
2039.665 2g,a 1 2111.682 1 I 2330.936 3 1 2498.336 Og,a 1
2040.709 1 1 2112.846 78 1 2332.130 4 I 2499.898 2g,a 1
2042.586 2g,a 1 2116.650 9g 1 2334.671 5g 1 2501.765 3g I
2044.195 3ga I 2118.854 5 I 2335.165 5g I 2503.264 3g.a 1
2046.426 9g 1 2119.158 1 1l 2335.762 4 1 2505.185 2g.a 1
2047.510 0 | 2120.392 9g 1 2336.635 3 1 2510.000 3 u
2047.623 9 1 2124.223 S5g I 2336.707 2 1 2510.466 1ga 1
2048.259 4 I 2125.172 4g,a 1 2336.806 4g 1 2535.120 4 1
2048.616 1 1t 2125.206 9 1 2337.342 2g I 2540.824 3g It
2049.004 1 1 2126.165 2 11 2340.202 3 i 2545.196 8g i
2049.636 4g,a 1 2128.881 9 1 2343.481 2 I 2548.084 4 1
2049.654 9 1 2132.840 5 1 2344.485 3 1 2549.581 4 1
2050.025 9 1 2138.430 2g 1 2346.034 Sg 1 2549.620 2 1
2050.920 0 1t 2146.159 2g I 2346.519 6 1 2552.350 10g i}
2051.168 0 n 2160.440 0 n 2347.094 3 I 2553.480 0 i
2051.257 4g,a 1 2161.232 2g.a 1 2356.210 3 1 2555.789 8g 1
2051.328 4 1 2169.126 1g,a 1 2358.118 4 I 2560.232 10g I
2053.500 3g,a 1 2171.151 1 it 2360.012 3 I 2563.192 8g 1
2053.931 0 1 2172.293 1g,a 1 2367.825 2 1 2568.605 1 1
2057.038 3g,a 1 2172.843 2g,a I 2368.148 2 1 2571.399 2 1
2057.711 2g,a 1 2174.522 1g,a 1 2372.748 4 1 2588.253 0 I
2058.147 4 1 2176.209 2g 1 2373.637 2 I 2588.444 3 I
2058.309 3 n 2177.738 Ig,a 1 2375.503 6 i 2592.438 3 1
2058.503 2g.a I 2178.034 2g 1 2376.409 4 1 2594.999 2 1
2058.581 2g.a 1 2180.269 . 1g,a I 2378.071 2 it 2611.194 7 i
2058.994 3g,a I 2180.645 2g,a 1 2378.750 4 1 2627.334 1 I
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Wavelength (A) Int. Spectrum | Wavelength (A) Int. Spectrum | Wavelength (A) Int. Spectrum | Wavelength (A) Int. Spectrum
2633.223 3g 1 2763.397 3 I 2920.965 3 11 3030.759 6g 1
2637.142 3g 1 2776.855 1 1 2921.098 4 I 3033.412 1 it
2639780 3g 1 2782306 1" " 2924.167 5 1 3033.770 2 1
2639.546 2 191 2782.669 2 I 2924.309 4 1 3034.929 3 1
2642.155 1 1 2786.749 2 1 2924.340 0 i 3035.160 3 i
2642.859 2 1 2789.151 12 1l 2927.152 1 1 3035.221 3 1
2644.954 3g 1 2794.644 5 u 2929.462 1 1 3038.737 2 I
2648.906 3g 1 2800.717 3 1 2930.111 1 I 3038.826 4 1
2666.802 0g,a 1 2801.306 9 11 2930.806 1 1 3039.779 5g 1
2666.907 6 1! 2807.871 3 )31 2932.508 S 1 3039.922 12 1l
2667.699 3 u 2819.491 9 1 2932.778 5 1 3042.346 3 I
2671.476 2 1 2822.121 9 u 2933.088 5 1 3042.427 3 1
2674.646 4 1 2826.639 10 i 2933.330 5 1 3042.541 2 i
2674.857 4 1 2827.758 3 1 2934.163 2 i 3043.463 5 1
2675.958 3 " 2828.319 1g 1 2935.757 3 1 3043.551 5 1
2678.038 4 1 2831.754 10 m 2937.317 2 1 3044.012 3 1
2678.725 8 m 2832.180 4 1 2939.118 2 1 3044.704 4 1
2678.833 4g I 2833.316 4 n 2941.282 1 1 3045.725 12 b
2679.493 1 314 2835.807 4 1 2043.080 3 1 3045.836 1 1
2680.653 2 1 2843.411 4 1 2945.246 3 1 3046.009 5 1
2684.089 2 hig 2849.463 2 i 2945.364 2 1 3047.121 5 1
2684.219 5 1 2850.067 3 I 2946.892 2 1 3049.797 5 1
2688.251 3 1 2853.750 3 1 2947.207 2 i1 3050.438 5 1
2692.579 2 I 2855.261 4 1 2947.715 1 1 3050.558 4 1
2692.776 6g 1 2855.870 4 1 2948.991 2 1 3051.193 4 1
2695.635 5g 1 2856.507 4 1 2949.844 2d i1 3051.746 4 1
2696.029 4 1 2859.127 4 1 2055.000 [0 u 3052.922 14 I
2699.018 6g 1 2859.228 5 1 2957.198 1 I 3053.049 5 1
2699.067 350 bt 2859.271 4 1 2957.707 0 1 3054.111 4 1
2700.828 4d 11 2859.579 5 1 2958.273 2 u 3054.553 5 1
2704.573 2 1 2863.639 5 n 2065.233 3 I 3055.245 4 1
2705.075 1 1 2864.114 4 1l 2965.879 6g 1 3056.309 5 1
2705.790 2 1 2865.978 8 i 2969.364 1 1 3057.520 5g 1
2706.088 2 1 2866.661 5 11 2969.604 2 1 3059.864 3 1
2706.738 6g 1 2867.235 1 1 2974.010 6g 1 3060.537 7d |
2707.536 0 It 2870.848 6 1 2978.481 2 1 3061.031 5g 1
2707.931 6g i 2875.249 2 I 2978.943 1 1 3062.083 5 I
2709.503 3 I 2876.117 2 ¢ 2979.676 8 i 3062.384 3 I
2710.015 5 1 2878.064 2 1 2980.755 6g 1 3063.080 4g 1
2710.709 3 1 2879.213 3 1 2981.358 2 I 3063.508 1 1
2711.341 6g 1 2879.601 4 I 2981.465 3 1 3065.117 12 11
2711.901 2 1 2880.299 3 I 2981.990 3 1 3066.625 4 1
2712.148 lg 1 2881.188 5 1 2985.467 2 1 3066.920 2 i
2713.076 2 1 2881.672 3 1 2985.666 3 1 3068.186 5g 1
2713.171 2 1 2882.095 5 1 2986.993 1 1 3068.741 5 1
2714.530 3 1 2884.659 4 1 2987.814 3 I 3069.002 5 1
2716.249 od It 2885.232 2 1 2987.896 3 1 3070.581 1 1
2717.053 5g 1 2885.563 3 1 2988.918 12bl 1n 3071.066 2 I
2717.267 4g 1 2887.283 3 ¢ 2988.965 6g 1 3073.341 5g 1
2719.130 5g 1 2888.106 1 1 2989.961 5 I 3073.762 2 1
2719.231 3 1 2890.263 2 1 2991.111 5 1 3075.358 10 u
2721.843 1 1t 2892.501 2 I 2992.255 3 1 3077.401 1 11
2723.095 2 1 2894.122 2 bid 2992.792 5 1 3077.689 0 1
2724.140 2 n 2894.868 5 i 2996.702 1 1 3080.303 2 1
2724.594 S5g X 28935.144 5 1 3001.118 5 1 3081.223 1 1
2725.129 1 1 2896.784 3 I 3002.641 3 1 3081.347 2 1
2726.481 5g 1 2898.320 3 1 3002.727 2 1 3081.718 1 1
2729.539 4 1 2899.262 3 1 3006.417 1 1 3082.307 1 1
2733.378 0 i 2900.515 3 1 3006.480 3 I 3082.561 6 11
2734.048 230 m 2911.128 1 I 3008.923 3 1 3082.677 5 1
2734.287 5g 1 2912.478 2 1 3015.367 6g 1 3083.076 0 1
2735.568 4 i 2912.977 7 1 3015.379 8bl il 3083.415 3 1
2739.037 S5g 1 2917.747 4 I 3017.916 3 I 3084.822 2 1
2740.994 4 1 2918.126 1 X 3018.355 3 i 3085.563 id 1
2746.363 5bl I 2918.408 1 i 3019.349 6g 1 3085.710 2 1
2760.244 4 I 2919.864 4 1 3023.707 2 1 3085.881 3 1
2761.194 (8] 1 2920.523 4 I 3028.742 2 1 3086.157 2 1
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Wavelength (A) Int. Spectrum Wavelength (A) Int. Spectrum | Wavelength (A) Int. Spectrum | Wavelength (A) Int. Spectrum
3086.626 1 1 3171.057 3 1 3236.288 2 1 3313.516 4 i
3087.538 1 ¢ 3172.271 2 1 3238.429 4 1 3314.593 3 1
3087.567 4 1 3172.515 2 1 3238.898 3 1 3315.231 1 1
3089.750 1 n 3172.717 2 I 3240.711 5 1 3315.637 3 1
3089.913 3 1 3173.934 2 1 3243.383 3 1 3316.514 5 1
3090.133 3 1 3174.542 2 1 3243.792 3 1 3316.730 6 u
3090.256 1 1 3175.135 3 1 3243.960 5 1 3317.023 6 i
3090.367 3 I 3175.234 3 I 3244.162 1g 11 3317.458 5 1
3090.569 3 1 3175.792 2 1 3244938 4 1 3317.676 5 1
3092.487 6 n 3176.652 1 I 3245.458 2 1 3317.990 5 1
3092.883 1 1 3177.099 2 1 3247.515 2 1 3318.927 4 I
3093.646 4 1 3177.358 1 1 3251.316 g i 3320.164 2 1
3093.953 2 I 3178.316 2 I 3252.444 3 1 3320.400 9 1§
3094.740 5 1 3179.561 5 1 3253.393 3 1 3320.512 5 1
3094.808 3 1 3181.536 3 1 3255.676 6g 1 3320.693 5 i
3096.803 4g i 3182.140 2 1 3260.187 3 i 3321.143 4 1
3097.050 1 1 3182.298 1 1 3260.257 1 I 3321.579 4 I
3097.701 5 I 3183.515 3 1 3260.812 3 I 3322.021 0 I
3100.295 2 it 3184.320 2 1 3260.997 5 1 3322.305 1 1
3100.842 3 I 3184.427 2 1 3261.743 3 Il 3324.085 4 1
3101.329 2 1 3186.037 5 I 3264.648 4 I 3325.356 5 1
3101.589 4 I 3187.121 4 1 3267.260 5 1 3326.720 1 i
3102.024 4 1 3188.475 2 I 3267.666 3 1 3326.895 5 1
3105.927 3d 1 3188.618 2 1 3269.543 0 i 3327.577 5 1
3106.375 2 1 3188.909 2 1 3269.897 6g 1 3329.377 5 1
3106.424 2 1 3190.385 8 it 3273.628 6g 1 3330.157 i 1
3107.412 3g,bl I 3190.984 10 1 3275.429 5 1 3330.262 1 1
3107.519 6bl i 3192.874 3 I 3276.768 1 1 3330.591 5 1
3108.324 5 1 3193.196 4 I 3278.051 3 1 3330.705 1 I
3108.491 6 n 3193.831 4 1 3278.505 3 1 3331.044 10 1
3113.788 1d 1 3194.052 1 1 3280.172 5 I 3331.500 3 1
3115.767 4 1 3194.293 1 1 3280.777 3 1 3332.423 3 I
3117.459 3 1 3194.881 2 1 3282.040 3 I 3332.850 5 I
3117.903 3 1 3195.553 3 I 3282.433 4 I 3333.487 5 1
3118.112 3 I 3196.134 3 1 3284.541 5 1 3333.867 2 1
3122.459 5 I 3196.503 2 1 3284.955 -2 1 3334.523 2 1
3122.949 6 1 3197.372 2 1 3285.064 5 I 3336.158 3 I
3123.771 2 1 3199.331 8 Il 3286.602 2 I 3336.556 3 1
3125.982 2 1 3200.822 4 1 3287.149 5 1 3336.663 3 1
3126.012 6 1 3201.587 2 1 3288.148 2 1 3336.768 3 1
3128.271 6d 1 3202.580 Sg 1 3290.152 4 1 3336.899 5 1
3128.632 1 1 3202.683 2 1 3290.632 5 1 3339.315 4 1
3133.073 5d I 3202.875 2 1 3292.956 3 1 3339.805 5 1
3138.438 6 i 3203.172 2 1 3295.648 0 11 3340.168. 3 1
3139.718 12 I 3203.532 5 I 3295.836 5 1 3340.660 4 1
3143.077 3 1 3205.162 2 1 3297.267 5 I 3341.014 5 1
3143.333 3 T 37205 R44 3 1 3297.360 5 1 3341.502 4 T
3143.419 3 1 3207.015 5g 1 3298.570 3 1 3342.573 4 1
3146.629 1 1 3207.316 2 I 3299.361 3 It 3342.700 2 1
3146.883 5 u 3209.257 2 I 3301.352 5 1 3342.844 2 1
3147.256 1 1 ’ 3209.743 2 I 3302.375 3 H 3343.233 10bl LI
3147.592 4 1 3210.930 2 1 3303.496 5 1 3343.290 5 1
3148.607 3 1 3213.774 5g 1 3303.733 3 1 3345.049 4 1
3153.456 3 I 3215.271 3 1 3304.205 4 i 3345.457 3 I
3153.600 1 I 3216.198 1 I 3304.234 5 1 3345.949 3 I
3154.953 1 1S 3218.708 3 1 3305.077 S I 3346.808 3 1
3155.497 3 1 3219.943 5g 1 3306.162 4 1 3348.281 3 1
3157.655 1 1 3222.740 3 I 3306.763 4 1 3348.517 5 I
3158.303 1 I 3224.424 4g 1 3306.928 4 i 3348.841 1 1
3159.359 4 I 3226.762 2 1 3307.299 5 I 3349.203 5 1
3160.948 4 1 3228.337 5 1 3308.758 5 1 3349.764 5 1
3161.047 4 1 3230.665 3 1 3310.021 5 1 3349.995 5 1
3169.511 1 1 3231.149 3 1 3311.131 4 1 3351.162 5 1
3169.604 5 1 3231.571 4 1 3311.563 5 I 3352.066 5g,bl 11
3169.829 1 1 3233.464 3 1 3311.698 8 11 3352.425 3 I
3170.348 6 il 3235.085 4 I 3312.715 9 i 3353.046 4 I
3170.915 3 1 3236.070 5 1 3313.096 5 1 3353.724 13bl LI
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Wavelength (A) Int. Spectrum

Wavelength (A) Int.

Spectrum

Wavelength (A) Int. Spectrum

Wavelength (A) Int. Spectrum
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Finding List for Sc 1 through Sc 111 — Continued

Wavelength (A) Int Spectrum | Wavelength (A) Int. Spectrum | Wavelength (A) Int. Spectrum Wavelength (A) Int. Spectrum
3865.271 4 I 3973.782 0 11 4126.547 5 1 4252.690 1 I
3869.637 3 1 3974.077 2d 1 4130.045 2 1 4257.287 2 1
3871.043 1d ¢4 3975.215 3 1 4132.984 6 1 4259.648 4 1
3871.880 4 1 3978.152 5 1 4136.741 1 I 4260.304 2 I
3874.157 4 1 3987.827 5 1 4136.794 1 I 4261.312 5 1
3874.334 5 1 3989.056 9 it 4140.272 6 1 4263.616 1 I
3875.718 4 1 3993.814 2 1 4146.272 1 1 4267914 2 1
3878.253 1 1 3995.507 3 11 4147.378 5 1 4268.901 2 1
3878.295 1 1 3996.601 g 1 4151.355 1 1 4270.404 2 1
3878.329 od )} 3997.985 0 n 4152.341 6 I 4270.774 4 1
3879.737 5 1 4007.049 2 1 4154.736 5 1 4274.210 2 I
3883.794 2 1 4007.837 4 I 4155.738 1 1 4274.922 1 1
3884.022 5 1 4008.416 4 1l 4156.970 3 I 4279.928 2 1t
3884.220 3 1 4008.608 4 1 4158.359 4 I 4282.037 4 1
3885.434 3 1 4014.475 13 1 4161.695 5 1 4283.235 3 1
3886.541 5 I 4017.761 4 1 4161.847 b] 1 4283.54Y 5 1
3887.434 od n 4020.387 Tg 1 4165.187 6 1 4283.724 2 1
3890.107 2 1 4023.215 5 1 4170.112 3 I 4284.274 1 I
3890.135 2bl il 4023.678 78 i 4171.534 5 I 4285.824 1 I
3890.867 1 I 4030.622 6 H 4177.466 5 1 4286.554 5 I
3894.802 1 1 4031.376 5 1 4177.557 2 1 4294.764 13 i
3894.971 5 1 4031.955 3 I 4178.919 3 1 4305.711 15 1
3898.974 2 i 4032.882 1 1 4179.723 1 1 4308.641 3 I
3899.686 1 1 4034.211 5 1 4184.304 0d n 4309.300 2 1
3900.201 4 1 4034.363 4 1 4184.729 2 1 4309.471 40 111
3902.053 0 11 4036.858 5 1 4186.421 5 1 4309.473 2 1
3904.660 5 1 4039.157 3 I 4186.986 1 1 4314.082 17 11
3906.427 4 1 4040.510 6 158 4187.605 5 I 4320.745 15 I
3907.484 g 1 4042.659 0 44 4190.638 4 1 4322.372 4 I
3911.812 g 1 4043.803 5 I 4193.528 5 1 4324.998 13 n
3914.954 5 1 4046.257 od I 4193.683 1 1 4329.247 1 1
3918.203 5 i 4046.479 5 1 4195.100 2 1 4329.405 1 1
3923.094 3 1 4047.797 g L 4195.730 2 1 4331.729 4 1
3923.483 8 1 4049.937 5 1 4196.451 1 1 4338.269 3 I
3924.163 1 11 4050.720 1 I 4199.470 4 I 4338.677 0d i
3927.687 3 1 4051.826 5 1 4204.518 5 i 4340.624 1 1
3927.829 2 1 4052.600 5 1 4205.197 5 1 4348.520 4 1
3929.187 od n 4054.544 g I 4206.781 3 I 4352.127 3 1
3930.150 4 1 4056.593 5 1 4209.879 4 I 4354.338 1 I
3932.008 4 1 4060.103 4 I 4210.922 1 1 4354.602 12 H
3932.594 4 I 4061.209 80 m 4212.318 5 1 4356.854 1 1
3933.375 g 1 4061.888 3 1 4212.481 5 1 4357.456 3 I
3934.890 3 i 4062.626 3 1 4216.083 5 1 4358.649 5 1
3936.837 od i 4067.001 5 1 4218.225 5 1 4359.079 5 1
3938.589 2 I 4067.259 3 I 4218.396 3 1 4359.649 3 1
3939.011 1 I 4067.632 5 1 4219.703 5 1 4364.922 4 1
3939.307 1 I 4068.661 100 11 4221.383 1 1 4374.462 16 i}
3939.490 1d 1 4074.962 6 I 4221.463 1 1 4375.167 4 I
3940.966 3 1 4075.111 2 1 4221.848 5 I 4375.314 3 1
3941.388 2 1 4078.564 5 I 4224.203 1 1 4376.289 2 1
3942.059 1d II 4080.567 4 1 4224.847 2 1 4381.243 3 1
3943.339 od u 4082.387 g 1 4224.902 1 1 4384.808 12 n
3943.663 2 1 4085.031 1 1 4225.540 5 1 4389.590 5 1
3945.392 od It 4086.019 5 I 4225.692 5 I 4391.704 2 1
3946.172 5 1 4086.664 5 I 4225.779 6 m 4394.700 1 I
3949.990 3 1 4087.150 6 1 4227.459 2 I 4395.935 2 1
3951.273 od u 4087.474 5 1 4229.371 6 m 4398.119 3 I
3952.269 5 1 4093.119 5 I 4231.636 5 1 4400.386 10 I
3953.383 od i 4094.861 5 1 4231915 5 1 4400.397 6 1
3957.007 7d I 4096.843 2 1 4232.422 1 I 4404.426 3 1
3957.759 1d I 4098.360 5 1 4233.591 5 1 4413.797 2 1
3958.100 od I 4100.313 5 1 4235.280 4 1 4415.544 10 1
3958.191 3 1 4100.525 5 1 4237.799 5 1 4418.490 1 1
3965.694 3 1 4102.831 1 1 4238.053 6 1 4420.661 4 u
3968.193 3 1 4104.694 1 1 4239.552 5 1 4425.275 2 I
3970.459 0Obl 1 4107.375 1 1 4246.139 4 i 4428.891 4 1
3970.558 1 i 4107.451 1 1 4246.820 12 i 4430.520 4 1
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Finding List for Sc 1 through Sc 111 — Continued

Wavelength (A) Int. Spectrum | Wavelength (A) Int. Spectrum | Wavelength (A) Int. Spectrum | Wavelength (A) Int. Spectrum
4431.362 8 i 4670.406 18 i 4883.631 4 1 5083.721 7 1
4433.282 4] u 4673.396 4 1 4890.373 4 1 5085.549 7 1
4496.213 3 1 4680.428 4 1 4892.546 1 1 5086.688 4 1
4503.954 0d 11 4686.938 1 1 4892.984 4 1 5087.123 5 1
4511.372 4 I 4698.284 11 I 4896.068 3 1 5087.834 4 1
4515.829 4 1 4701.283 3 1 4901.633 3 1 5089.930 6 1
4519.834 2 I 4706.938 5 1 4906.661 4 1 5092.458 5 I
4520.846 3 1 4709.313 5 I 4909.748 5 1 5093.501 2 I
4521.916 3 1 4711.721 4 1 4922.633 1 1 5093.654 3 1
4523.815 3 1 4713.845 5 I 4922.837 5 1 5096.225 2 1
4529.944 7d 11 4714.303 4 1 4934.257 4 1 5096.721 6 1
4531.691 3 1 4716.245 4 1 4935.719 4 1 5097.410 1 1
4532.392 3 1 4717.023 4 I 4935.940 3 I 5099.186 5 1
4534.222 4 1 4718.829 3 1 4940.885 2 1 5099.274 5 1
4542.551 5 1 4719.308 4 1 4941.310 4 1 5101.119 6 I
4542.985 4 1 4720.810 4 1 4944.072 1 I 5105.644 2 1
4549.276 4 1 4728.766 6 1 4950.194 8 n 5107.371 4 1
4552.665 2 1 4729.209 6 1 4951.673 4 I 5109.070 5 I
4553.189 7 i 4732.083 3 1 4954.058 5 1 5112.864 5 1
4557.221 5 1 4732.294 5 I 4973.665 5 1 5116.648 5 1
4557.798 2 1 4734.109 6 1 4974.221 0 11 5116.748 5 I
4559.840 0d i 4735.076 5 I 4980.360 5 1 5118.912 1 1
4562.708 3 1 4737.647 5 1 4983.426 5 1 5124.388 3 1
4568.285 4 1 4739.202 1 i 4987.787 1bl 1 5130.323 3 I
4571.682 4 I 4740.954 10 m 4990.149 1 1 5131.574 1 1
4573.982 5 1 4741.024 6 1 4990.609 od 1§ 5132.794 1 1
4578.780 2 1 4743.821 6 1 4992.886 50 11l 5143.609 15 1t
4578.964 5 1 4746.100 4 1 4994.997 4 1 5147.069 3 1
4582.029 4 1 4748.961 4 I 4997.365 6 111 5156.986 1 1
4585.017 4 1 4753.165 6g 1 5005.102 1 1 5193.793 1 1
4587.769 1 1 4758.926 4 1 5006.804 1 I 5202.250 1 I
4590.476 4 1 4763.073 4 1 5016.784 2 1 5210.547 6 1
4592.927 5 i 4771.453 4 1 5017.486 2 1 5211.370 4 1
4594.514 4 I 4773.103 od u 5018.408 5 1 5215.176 1 1
4594.694 4 1 4779.354 6g 1 5020.132 5 1 5218.247 1 1
4595.678 4 1 4780.868 15 m 5020.548 3 1 5218.874 3 1
4598.145 5 1 4784.322 3 1 5020.848 2 1 5219.634 5 1
4598.456 5 1 4786.627 od n 5021.521 5 1 5239.811 16 1
4601.495 10 )i 4789.585 8 i} 5026.609 3 1 5258.364 6 1
4603.909 4 1 4791.520 5g 1 5026.665 2 I 5284.981 4 i
4604.723 5 I 4792.924 1 1 5030.251 4 1 5285.771 5 1
4606.858 2 1 4803.030 Il 5031.010 17 11 5295.313 7 1
4609.528 5 1 4812.492 2 11 5032.087 60 m 5301.980 5g 1
4609.949 5 1 4815.609 6d e 5032.708 5 1 5314.684 3 1
4610.408 5 1 4820.113 0d 1 5037.034 4 i 5315.588 3 1
4613.785 3 1 4822.231 2d II 5037.176 9 1 5318.374 12 |
4619.818 2 1 4827.283 5 1 5040.157 2 1 5323.069 4 1
4628.119 4 1 4832.723 4 I 5044.453 3 I 5323.775 3 1
4629.186 2 1 4833.664 5 1 5046.084 2 1 5325.386 2 1
4634.547 1 1 4839.434 5 1 5053.076 3 I 5325.749 1 1
4636.983 4 1 4839.794 10bl I 5053.983 3 1 5331.788 5 i
4639.427 3 1 4840.456 4 I 5054.251 2 1 5334.241 11 1
4639.836 3 I 4840.864 4 1 5054.489 2 I 5339.431 5 1
4640.480 3 I 4847.673 S 1 5056.779 2 1 5340.983 bl 11
4642.08 2bl 11 4852.071 3 I 5057.143 3 I 5341.074 5 1
4647.131 2 1 4852.679 5 1 5061.916 1 I 5342.075 7 1
4648.148 1 114 4856.809 S b1 5064.306 5 1 5342.992 og 1
4651.485 3 1 4858.621 0d 1 5066.384 4 1 5349.342 5 1
4652.423 1 1 4859.146 3 1 5068.635 1 1 5349.726 5g 1
4654.504 3 I 4864.599 1 1 5068.845 5 ] 5350.278 5 1
4655.166 1 1 4864.814 3 1 5070.167 5 I 5355.793 5 1
4655.536 3 1 4869.687 od 1 5070.257 5 1 5356.097 5 1
4661.673 3 1 4875.267 3 1 5072.714 3 1 5356.820 1 1
4662.390 2 I 4878.129 4 1 5075.820 3 1 5357.202 12 n
4664.249 3 I 4878.343 4 1 5080.215 4 1 5375.373 5 1
4665.810 4 1 4880.758 4 1 5081.080 4 I 5389.413 2 il
4668.690 3 1 4883.374 3 1 5081.561 7 i 5390.912 2 1
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Finding List for Sc 1 through Sc m1 — Continued

Wavelength (A) Int. Spectrum Wavelength (A) Int. Spectrum | Wavelength (;\) Int. Spectrum | Wavelength (A) Int. Spectrum
5392.058 5 I 5647.566 4 1 6178.200 2 1 6413.35 6g 1
5399.330 2g 1 5649.561 5 1 6178.24 1 1 6420.300 6 1
5402.735 4g 1 5657.907 15 1 6193.70 6 i 6422.03 1 1
5404 0RS 3 " 565R8.362 13 n 6198.43 6 1 6422.38 3 1
5416.161 4 1 5661.712 3 I 6210.66 78 1 6425.342 0 1
5416.414 3 1 5667.164 12 n 6224.022 1 I 6428.491 1 1f
5422.335 6bl Lu 5668.750 3 I 6231.75 3g 1 6428.865 1 1t
5425.550 4 1 5669.055 13 u 6235.568 1 il 6433.96 4 1
5429.421 4 1 5671.828 7 1 6238.314 10 I 6434.18 4 I
5432.977 4 I 5680.197 2 1 6238.849 4bl i 6437.72 3 1
5433.246 4 1 5684.214 15b1 LI 6239.44 6g 1 6438.34 4 1
5433.729 3 11 5686.856 7 1 6239.80 6g 1 6442.57 4 1
5438.279 4 1 5691.375 2 1 6244.55 2g 1 6446.72 3 1
5439.042 4 1 5700.186 7 1 6245.641 15 | 6448.08 5g 1
5440.729 3 I 5708.639 6 1 6249.96 6 1 6450.86 1 1
5442.617 4 1 5711.793 7 1 6251.698 1 m 6451.93 1 1
5443.784 1 1 5717.314 6 1 6254.264 1 m 6461.52 3 1
5446.195 6 1 5720.955 3 1 6256.010 80 m 6463.013 12 1
5447.397 4 I 5724.129 6 1 6258.90 g 1 6463.11 2 1
5448 885 4g 1 5735.232 2 1 6260.52 2 I 6471.496 3 1
5451.369 5 1 5738.666 1 i 6262.22 5 1 6473.360 9 I
5452.291 1 I 5739.325 4 1 6269.92 1 1 6477.790 12 '
5455.236 4 1 5741.382 4 1 6273.14 4 1 6484.98 3 1
5464.952 2 1 5802.242 1 1 6276.28 6g I 6488.89 2 1
5465.229 3 1 5806.770 4 it 6279.74 5 1 6489.30 1 1
5468.401 4 I 5823.532 4 1 6279.781 14b1 i 6495.36 9 1
5468.715 2 1 5890.034 5 ¢ 6280.13 5 1 6496.510 10 il
5472.194 4 1 5804.558 5 I3 6283.366 1 bid 6500.461 12 u
5474.654 3 1 5919.068 5 1 6284.16 5 I 6516.137 2 11
5482.012 6 I 5931.250 3 1 6284.73 5 I 6525.55 40 1
5483.997 2 1 5940.499 3 1 6288.07 1 1 6531.264 0 i
5484.628 6 1 5942.646 1 I 6293.02 5 1 6536.765 12 11
5514.230 6 1 5945.321 2 1 6297.64 4 I 6540.435 1 1
5514.963 i 1 5951.069 1 1 6300.746 7 il 6542.572 2 u
5515.380 3 1 5952.139 4 I 6302.625 5 1 6547.88 4 1
5519.729 3 I 5961.470 4 1 6305.65 7g 1 6550.215 12 i
5520.519 6 1 5968.204 4 I 6305.99 6g 1 6555.370 0 I
5526.103 4 1 5968.481 1 1 6306.84 4 1 6557.84 35 I
5526.384 4 I 5969.169 4 1 6307.595 60 m 6558.20 30 1
5526.785 16 i 5978.879 1 1 6309.521 1 n 0558.42 1 1
5536.478 3 1 5983.510 1 1 6309.88 5 1 6558.681 12 I
5541.068 4 1 5988.431 1 1 6309.914 6 I 6568.670 4 e
5546.433 3 1 5988.923 1 1 6316.75 1 1 6569.30 7 1
5549.693 3 1 3992.850 3 1 6G318.50 2 1 a571.725 7 I
5550.420 3 1 6002.14 1 1 6320.843 7 n 6575.35 7 1
5551.854 3 1 6017.24 1 1 6322.04 1 I 6575.401 0 n
5552.235 6 1 6021.65 3 1 6322.74 4 1 6575.815 8 1
5553.605 3 1 6026.16 5 1 6325.103 0 1 6578.10 10 1
5554.000 2 1 6030.24 4 1 6327.21 4 1 6581.267 10 id
5557.523 1 1 6034.28 2 1 6331.96 1 1 6597.210 8 1
5561.134 3 1 6035.34 3 1 6337.057 4 hid 6600.16 1 1
5564.896 4 1 6041.47 1 i 6342.032 2 It 6604.578 14 il
5571.250 3 1 6048.89 3 i 6344.83 5g 1 6610.453 3 i
5579.764 3 I 6059.290 3 1 6346.981 5 il 6610.683 10 I
5591.364 5 1 6061.43 2 I 6358.995 1 ¢ 6611.122 2 u
5593.381 3 1 6068.43 4 1 6361.286 V] I 6618.088 3 i
5604.196 3 1 6079.56 4 1 6362.040 10 I 6619.004 0 n
5608.925 1 1 6085.94 2 1 6362.26 4g 1 6620.21 21 1
5610.127 3 1 6093.78 2 1 6362.88 2 I 6642.83 8 1
5620.037 1 1 6095.89 3 1 6370.467 14 I 6646.220 1 I
5623.732 2 1 6108.46 3 1 6376.10 1 I 6646.428 4 d
5624.036 2 1 6110.82 3 1 6376.292 1 Il 6653.898 1 I
5631.043 3 I 6112.76 4 1 6376.84 2 1 6658.552 5 ¢
5634.855 3 1 6125.88 4 I 6378.82 6g 1 6658.999 0 hi¢
5641.000 13 n 6146.20 6 1 6333.363 1 1 6699.215 3 n
5645.066 1 1 6151.19 3 1 6398.54 3 1 6706.09 7 I
5646.357 4 1 6175.950 0 u 6408.15 1 1 6706.113 0 1l
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Wavelength (A) Int. Spectrum | Wavelength (A) Int. Spectrum | Wavelength (A) Int. Spectrum | Wavelength A) Int. Spectrum
6707.51 4 I 7216.15 1 1 7582.35 2 1 8106.10 3 1
6714.25 2 1 7216.30 1 I 7584.48 4 1 8110.91 2 1
6714.61 40 1 7224.31 1 I 7596.34 2 i 8123.836 0 )il
6717.68 32 1 7241.206 4 il 7604.18 2 1 8139.73 1 1
6718.379 5 1 7242.492 3 1 7617.44 9 1 8143.536 3 1
6720.20 6 I 7244.03 1 1 7623.94 1 1 8147.07 3 1
6721.756 1 n 7244.81 2 I 7627.73 1 1 8151.168 2 1I
6730.76 18 1 7251.67 2 I 7662.56 2 1 8165.74 i 1
6731.55 7 1 7257.58 14 I 7665.68 7 1 8169.50 3 I
6736.161 8 u 7265.03 1 1 7667.31 3 1 8170.670 4d 1
6737.19 11 1 7265.03 1 1 7695.42 2 I 8181.32 3 I
6737.88 465 1 7274.664 4 1 7696.40 3 1 8183.26 1 1
6739.45 360 1 7275.50 7 1 7697.76 45 I 8183.617 1 1]
6751.13 6 1 7277.62 1 1 7698.65 2 1 8194.80 2 I
6769.14 5 1 7287.44 2 1 7709.172 15 1 8196.99 12 1
6769.83 4 1 7293.235 7 1 7726.98 3 H 8202.246 12 It
6786.31 1 1 7300.61 4 1 7729.76 29 1 8203.057 4 It
6793.75 6 1 7309.374 4 i 7738.16 3 1 8208.23 2 1
6794.37 1 1 7320.22 1 I 7741.16 24 1. 8209.377 10 1t
6794.60 5 1 7323.72 7 1 7741.28 30 1 8224.537 13 i
6794.86 8 1 7327.198 5 1l 7742.84 3 1 8226.265 11 I
6794.96 2 I 7332.49 1 I 7750.35 4 1 8226.570 12 1
6797.26 7 I 7338.54 1 I 7752.81 3 1 8228.045 9 1
6799.62 10 1 7339.033 1 It T771.06 6 1 8228.532 15 It
6803.68 14 I 7344.746 1 I 7784.18 2 1 8228.90 2 1
6804.61 17 1 7357.81 1 1 7785.17 17 1 8239.04 2 1
6817.11 345 I 7364.19 1 1 7794.72 6 1 8241.12 14 I
6819.49 485 1 7379.14 1 1 7798.71 4 i 8242.215 9 Il
6823.780 0 11 7424.095 9 il 7800.42 28 1 8251.374 9 it
6829.51 335 1 7426.118 8 u 7811.06 1 1 8257.214 9 1
6835.02 640 1 7439.810 10 it 7821.56 7 I 8261.340 18 it
6842.211 0 11 7442.343 7 I 7830.75 4 1 8269.356 10 n
6843.095 4 I 7449.155 90 I 7862.16 4 I 8272.908 9 I
6854.393 3 I 7450.968 9 11 7865.18 4 i 8274.238 12 It
6856.533 3 I 7453.13 3 1 7866.214 9 1 8275.655 10 I
6857.095 3 i 7458.43 3 1 7868.648 70 Il 8283.18 1 I
6872.090 3 5§ 7463.85 2 I 7868.70 4 1 8286.686 0 I
6874.25 13 1 7464.871 1 1 7894.58 2 1 8297.347 8 1
6875.686 3 1 7474.85 3 I 7899.44 3 1 8298.331 8 ]
6877.37 18 I 7481.928 5 b 7900.08 3 I 8308.560 6 u
6881.02 26 1 7483.324 9 u 7901.935 2 I 8311.220 10 11
6885.10 27 1 7493.216 10 11 7907.96 3 I 8313.667 12 1
6914.56 1 1 7495.75 1 1 7915.76 3 1 8314.458 1 1
6924.00 6 1 7503.26 2 1 7919.424 2 I 8316.55 1 1
6947.36 1 1 7503.90 2 I 7925.59 3 1 8324.74 1 1
6949.12 4 I 7511.14 2 1 7926.56 3 1 8332.116 13 i
6950.44 6 1 7511.91 3 1 7932.62 3 1 8335.042 7 It
6961.66 11 I 7516.90 2 1 7939.50 3 I 8340.352 7 i
6968.169 7 1 7521.74 7 I 7957.000 2 ¢ 8347.600 0 i
6985.55 8 I 7524.04 8 I 7971.72 3 I 8361.635 9 1
7010.20 6 1 7524.36 3 1 7977.78 3 I 8364.17 2 1
7056.71 1 1 7526.65 1 1 7983.81 3 1 8369.166 13 ]
7073.75 1 I 7526.770 11 u 7984.32 1 1 8371.008 15 il
7074.65 1 1 7534.60 1 1 7989.92 3 1 8371.724 11 11
7083.01 1 1 7544.80 2 1 7996.14 2 I 8377.067 11 11
7097.73 9 1 7546.10 1 1 8001.45 1 1 8377.482 9 1
7102.91 5 1 7548.148 70 I 8002.46 1 1 8377.81 2 1
7108.07 1 1 7550.37 1 1 8010.99 2 I 8380.598 0 b4
7127.16 4 H 7552.08 1 1 8042.284 2 I 8381.368 10 5
7127.76 2 I 7553.95 8 1 8043.55 5 1 8382.56 2 1
7138.10 19 1 7555.52 2 1 8043.83 8 1 8396.83 1 I
7151.216 2 i 7559.33 3 1 8044.799 1 m 8402.948 9d 1
7169.09 27 1 7563.47 7 1 8050.60 3 I 8405.659 6 I
7190.848 3 1 7564.56 1 I 8068.004 0 1 8412.27 2 I
7192.359 4 In 7569.896 2 n 8083.302 1 1 8417.708 5d 1
7198.32 2 1 7573.31 2 1 8097.788 15 1 8426.41 4 1
7209.41 3 1 7574.41 18 I 8098.81 4 1 8426.856 2 1
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Wavelength (;\) Int. Spectrum Wavelength (;X) Int. Spectrum | Wavelength (;\) Int. Spectrum | Wavelength (A) Int. Spectrum
8427.261 1 11 9386.796 3 1 10767.67 1 1 16707.11 2 1
8428.008 3 11 9447.417 od i 10791.40 1 1 16723.30 2 1
8434.90 4 I 9525.939 0 11 10916.07 1 1 16747.58 2 1
8435.57 4 I 9541.665 0 it 10993.62 2 1 17190.29 3 1
8440.368 0 n 9569.720 0 1 11029.45 2 1 17213.14 4 1
8450.550 3 bid 9577.567 0 1 11049.58 3 1 17370.24 2 I
8464.925 0 1l 9585.546 0 11 11068.15 1 1 17444.68 2 1
8482.684 11 Il 9598.812 0 i 11113.18 3 I 17522.84 3 1
8486.525 0 it 9600.750 0 i 11207.15 4 1 17528.43 2 1
8488.100 10 ¢ 9606.086 0 it 11475.41 8 1 17590.85 2 1
8489.303 11 it 9615.068 1 1 11590.75 1 1 17628.54 1 1
8533.383 2 11 9631.062 0 it 11679.67 6 I 17680.64 2 I
8539.849 2 4 9636.121 od ¢ 11713.57 1 1 17692.28 5 I
8549.780 3d it 9643.932 3 11 11772.90 1 1 17700.20 7 1
8563.93 6 1 9659.394 0 ¢ 11796.40 1 1 17714.07 15 1
8603.64 2 1 9675.200 1 bid 11855.04 1 X 17776.08 3 1
8629.330 1 1 9689.347 2d i 11871.42 2 1 17783.10 2 1
8691.25 2 1 9690.275 0 1 11876.60 1 1 17873.04 3 1
8692.360 1 11 9691.203 0 i 12153.30 13 1 17903.74 3 1
8604.47 3 1 9703.015 1d 94 12252.94 1 1 17920.46 15 1
8724.54 7 I 9703.373 0 1 12320.29 1 1 17952.54 11 I
8725.491 0 1 9717.30 1 1 12370.97 13 1 17958.83 7 I
8758.71 7 I 9720.56 1 1 12905.06 4 1 17977.73 2 I
8761.51 14 1 0725.460 2 I 13026.50 6 1 17982.35 4 I
8775.02 14 I 1 9735.214 2 1 13078.41 80 1 18046.10 2 1
8794.75 5 1 9736.813 1 n 13099.86 50 1 18055.20 3 1
8808.915 0 hid 9744.487 2 Il 13490.02 2 1 18056.37 3 1
8809.917 2 1 9757.260 5 Il 13506.90 1 I 18081.52 1 I
8814.293 35 11 9760.579 1 1 13578.46 2 1 18088.25 2 1
8814.969 0 i 9764.455 od 1 13602.13 5 1 18145.12 2 T
8818.947 0 1 9766.962 1d i 13725.61 3 1 18217.33 26 1
8823.86 14 1 9767.496 0 1t 13761.32 2 1 18226.66 2 I
8829.785 50 m 9773.524 2 1 13870.26 2 1 18232.51 1 1
8834.34 12 1 9775.167 0 1 13902.41 1 1 18235.27 4 1
8836.165 1 i 9778.02 1 1 13984.24 3 I 18280.86 1 1
8843.077 2 n 9786.819 0 il 13985.32 1 1 18455.87 6 1
8865.891 30 1 9803.692 1bl 1 14211.26 2 1 18523.93 4 1
8881.585 15 it 9807.710 2 it 14244 .35 1 1 18549.32 3 I
8884.970 0 11 9808.278 0 1t 14361.60 1 1 18704.10 40 I
8889.600 0 ¢ 9811.580 3d ¢ 14368.12 1 1 19382.41 2 1
8892.525 3 11 9813.444 0 11 14437.53 1 1 19513.57 3 1
8906.899 4 bi¢ 9822.766 4 1t 14442.74 1 1 19610.84 3 1
8913.144 4 i 9860.085 1 1 14476.94 1 1 19807.32 2 1
8920.779 5 1 9894.127 1 n 15003.66 1 1 19840.10 3 1
8937.448 7 1 9899.585 1 1 15037.44 1 I 19849.99 2 1
8940.823 0 I 9900.160 1 1 15104.08 2 1 19959.21 4 1
8971.179 1 1 9907.899 1 il 15784.35 2 1 20142.5 5 I
9059.482 4 i 9911.58 1 1 15807.08 1 1 20499.7 1 1
9060.425 5 n 9936.365 od 1 16033.03 2 1 20689.8 1 1
9080.293 7 it 9947.01 1 1 16068.13 2 1 20703.9 1 1
9083.095 2 11 9947.929 0 i 16111.58 2 1 21088.2 2 1
9084.929 0 hid 9976.31 1 1 16196.60 2 1 21259.5 3 1
9109.293 0 il 9988.908 0 1 16217.12 5 I 21284.0 50 1
9134.805 1 n 10011.892 1 1t 16229.96 2 I 21378.5 2 1
9148.671 0 u 10025.06 1 1 16260.40 10 1 21455.1 18 1
9168.165 0 i 10038.680 1 1 16367.12 20 1 21468.3 3 I
9176.445 0 n 10057.49 2 1 16371.09 3 1 214849 7 I
9199.427 0 I 10152.68 1 1 16407.52 1 1 21606.2 2 1
9252.042 2 1 10233.47 1 1 16438.88 1 1 21625.4 6 1
9253.873 6 1 10526.62 1 1 16445.72 1 1 21634.1 16 1
9287.403 3 it 10684.09 2 1 16447.15 1 1 21706.4 2 I
9312.285 4 1 10704.67 1 I 16458.77 27 1 21719.6 4 1
9349.111 4 R 10711.00 3 1 16483.65 1 1 21730.4 165 1
9357.481 9 u 10716.85 1 1 16540.98 6 1 21806.4 19 1
9371.108 5 I 10726.62 1 1 16626.37 1 1 21812.0 305 I
9371.74 1 m 10728.12 3 I 16650.07 1 1 21833.9 9 I
9379.52 3 1 10747.84 2 I 16687.65 1 1 21842.7 190 1
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Wavelength (A) Int. Spectrum

Wavelength (A) Int.

Spectrum

Wavelength (A) Int. Spectrum | Wavelength (A) Int. Spectrum

220242 305 1
22052.1 995 1
22065.4 990 i
22207.2 60 1
22266.7 710 1
22390.1 12 1
22394.8 695 I
22551.5 3 1
22637.0 60 I
22656.7 250 I
22661.5 4 1
22693.0 4 I
22986.3 510 I

23119.9 85
23280.0 13
23404.8 460
23597.4 70
23778.2 50
23809.3 365
23889.7 7
24074.7 405
241114 55
24295.4 27
24544.7 85
24611.2 2
24869.0 4
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6. Finding List for Sc iv through Sc xxi

V. KAUFMAN AND J. SUGAR

Wavelength (A) Int. Spectrum Wavelength (A) Int. Spectrum | Wavelength (A) Int. Spectrum | Wavelength (A) Int Spectrum
[2.1401] g XXI 21.426 4bl XV 27.170 3 X1l 95.093 5bl X,XI
[2.1403] g XX1 21.49 5d XV 27.260 X1 97.788 2 X1
[2.1913] g XXI 21.521 8 XV 27.628 12 X111 97.841 4 X1
[2.1917] g XXI1 21.57 b e 27911 10 X111 98.010 od X
[2.2720} g XX 21.637 2 XVI 27.979 8 X1 98.192 1 X
[2.3106} g XXI 21.670 3 XV1 28.131 15 XIH 98.210 0 X
[2.3118] g XXI 21.705 1 XV 28.280 10 XIH 98.323 3 X
[2.3242] g XX 21.732 4bl XVI1 28.324 15 XIII 98.363 0 X
[2.4456] g XX 21.78 XV 28.434 4 XIH 98.889 3d X
[2.7360] g XXI1 21.816 2 XVI 28.463 4 XIi1 98.911 1 X
[2.7414] g XXI 21.926 4bl XV,XVI 28.497 3 X 101.978 6 X
2.8717 XX 21.940 5 X1 28.566 3 pleild 102.047 0 X
2.8827 XIX 22.016 1 XVI1 28.633 2 X1 102.653 1 X
2.8848 XIX,XX 22.05 XV 28.748 4 X111 104.441 3 X1
2.8964 XiX 22.061 4 XV 30.480 XI1I 105.145 5 X1
2.8999 X1X 22.119 4 X11 30.816 X1 105.170 2 XI
10.443 XI1X 22.522 1 XVi 51.75 XI1X 109.072 1 X
10.576 XIX 22.544 3 XV 51.85 XIX 109.084 50 Xv
10.628 XIX 22.558 3 X1v 53.334 X1 109.202 0 X
10.785 XX 22.657 2 X1v 54.346 X1 109.227 1 X
10.846 XiX 22.697 4 X1v 55.788 X1 109.285 3bl X
11.204 XIX 22.754 Sbl XIv 58.082 X1 109.307 00 X
11.377 XIX 22.810 X1v 60.637 X1 109.528 200 X1V
11.777 XIX 22.839 4b1 XILXIV 62.132 0 X1 109.765 4 X
11.845 XIX 22.926 7 X1V 62.316 X1 109.805 2 X
12.674 : XIX 22.957 X1V 64.70 00 XI 109.876 1 X1l
13.160 0 XIX 22.968 8bl X1V 64.98 0 X1 109.897 X
13.236 1 XIX 23.045 1 X1 69.252 0 X1 110.030 1 Xn
16.819 2 XIX - 23.057 X1V 69.575 1 X1 110.306 X
16.861 2 XIX 23.156 4 X1v 70.445 2 X1 110.718 1d IX
17.443 2 XVII 23.271 8bl XIV 70.509 1 X1 110.920 X
17.570 1bl XVHI 23.422 4 X1v 71.520 X1 112.076 1 X11
17.634 2 XIX 23.536 7 X1v 71.887 0 X1 112.210 X
17.779 3 XIX 23.728 8bl XILXIV 74.221 X1 112.544 X
18.026 XIX 23.821 1 X1 75.02 0 XI 113.927 25bl XILXIV
18.182 XIX 24.061 1 X1l 76.343 1 X 114.903 8 X1
18.213 3 XVIHI 24.097 9 XHI 77.87 X1 115.433 9 X1
18.337 4 XVIII 24.284 9 X1 77917 0 X1 115.837 20 X1
18.412 1 XVII 24.484 10 X111 78.509 1 X1 116.069 4 X11
18.48 2bl XVII 24.560 20 XIi 78.917 3 X1 116.445 20 X1
18.581 2 XVIH 24.648 7 X1 83.760 0 X 116.535 12 X1
18.649 3 XVII 24.666 9 X111 83.901 1 X 116.760 15 X1
18.78 1 XVI 24.715 12 X1 83.958 0 X1 117.043 1 XI11
18.83 1 Xvil 24.791 7 X111 84.204 2 X 117.090 15 XVI1
19.069 6 Xvil 24.899 2 X111 84.351 0 X1 117.172 20 X1
19.16 761 Xvi 24.970 10bl XILXIV 84.393 0+ X1 117.209 5 XII
19.22 6bl XVII 24.998 2 X111 84.433 1 XI 117.735 3 X11
19.311 9 XVII 25.079 5 X111 85.163 4 plei 117.901 15 X1
19.598 5 Xvi 25.099 6 X111 85.456 2 XI1I 118.297 3 X
19.651 5 Xvi 25.133 8 X111 89.736 0d X . 118.616 X
19.732 3 Xvi 25.163 1 X111 90.727 2 X1 118.980 500 XV
19.967 3 Xvil 25.200 12 X1 91.007 3 X11 119.444 4 X
20.149 XVI 25.242 12 XHI 92.607 4 XII 120.226 2 X1
20.224 1 XVI 25.341 8 XII . 92.787 6 X1 120.236 5 X
20.251 bl XVI 25.392 7 XI1v 92.901 1 X1 122.671 5000 X1V
20.284 XVI 25.402 4bl XILXIV 93.075 20 X11 124.140 2000 Xv
20.298 2 XH 25.440 9bl XIILXIV 93.390 5 XI1I 125.817 6000 XV
20.331 XV1 25.644 3 X1V 93.393 1 X 127.154 5 X1
20.390 XVI 25.680 2 X1v 93.506 10 XI1 127.813 300 XVI
20.438 1 X1 25.921 6 XIv 93.612 3 X1t 127.985 0 X
20.458 4 XVI 25.985 6 XV 93.699 X1 128.035 0 X
20.597 XV1 26.056 3 X1v 93.889 1d X 128.246 5 X1
20.787 XV1 26.197 3 X1V 93.924 10 X1 129.751 500 XV
21.114 1 XVI 26.224 2 X1v 94.470 1 XIL 130.409 50 Xv
21.26 XV 26.544 X1 94.865 6 X1 130.558 X
21.372 8bl XV 26.893 4 X1 95.022 0 X 130.952 900 X1
21.405 8 XV 26.920 X11 95.052 0 X 131.684 1000 XV1
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Wavelength (.f\) Int. Spectrum Wavelength (A) Int. Spectrum | Wavelength (f\) Int. Spectrum | Wavelength (fk) Int. Spectrum
132.318 4bl X 156.436 6 XV 185.808 10 vII 228.577 5 v
132.688 2000 XVI 157.095 900 XVIH 185.927 1 v 230.357 1 XVl
133.118 2000 be% 157.820 500 XIV 185.972 200 XV1 230.622 6 XV
134.503 15 Xvi 157.904 1500 Xiv 185.990 1 v 230.854 4 \%
134.767 3 X 158.136 1000 XVII 186.370 1 \Y 243,834 1 v
135.004 60 XVI 158.671 60 XV1 186.596 2 v 243.874 7 v
135.128 4 X 159.768 20 Xvi 186.944 2 XVIII 246.431 6 v
135.631 3000 XVI 160.777 80 XVl 187.162 0 v 247.03 A%
135.921 5 X 163.062 X 187.493 0 v 247.31 VI
136.638 200 XV 163.416 4 X 188.110 1 v 247.62 %t
137.418 1 X 163.541 20 XVi 188.476 60 XV 249.60 VI
137.799 500 X111 164.293 100bl Xvil 190.479 200 Xv 250.984 6 v
137.870 2 X 164.665 300 XVI 190.654 8 3% 252.852 8 v
138.281 5 X1 164.772 3 VIII 191.038 3 v 253.745 6 v
138.380 Sbl XXI 165.113 200 XV1 191.603 8bl AL 255.650 4 v
138.662 2 X 165.305 3 VI 191.870 0 \Y% 257 164 4 v
138.715 150 XV 165.654 4 VI 192.523 0 v 258.815 3 v
139.319 1d X 166.022 2 VIl 192.607 8 A% 259.050 1 v
139.469 400 XIv 166.317 3 VIl 193.000 15 v 260.055 1 v
139.615 500 XV 166 35 7 vi 193.204 0 v 279.75 X1
142.617 1 Xvi 166.498 1 v 193.558 400 xvi 280.992 7 \%
143.324 2 1X 166.916 3 vin 193.897 3 v 281.327 2 Vi
143.393 2 X 167.17 4 vi 194.263 20 XV1 282.209 7 VI
143.465 500 b'a% 167.369 15 XVI 194.685 600 XYY 282.497 3 VI
143.888 250 Xvil 167.711 0 v 195.455 3 v 282.587 3 \%!
144.913 150 XVi 168.396 4 XI 196.010 20 XVII 283.913 12 v
145.047 2000 X1V 168.942 2 X1 197.871 1 VIl 283.99 0 \%!
145.836 1 XVII 169.26 7 VI 198.229 5 3% 284.263 9 \%!
146.052 500 XVI1 169.451 90 xvil 199.163 2 VIl 284.450 9 v
146.286 200 XVI1 169.664 400 Xvi 199.524 1 v 284.884 6 \%!
146.574 100 XV 169.759 4 VI 200.115 400 XVI 285.191 8 VI
146.628 3 X 169.964 300 b e% 200.559 10 XVH 286.927 10 v
146.754 80 XV 170.25 5 Vi 201.205 700 XVI 287.55 0 Vi
146.816 X 170.400 30 XV1 202.172 150 XVl 288.285 7 v
146.954 4bl 1X,X 170.54 3 A% 202.921 2 Vi 289.593 9 v
146.966 150 p'3% 170.867 40 XV1 203.216 0 A% 289.851 15 v
147.310 3 IX 173.245 600 XV 203.447 30bl1 XVLXVII 290.232 8 VIl
147.346 2 X 173.481 50 Xv 203.467 60 XV 290.700 6 Vil
147.558 200 XV 173.771 3 X 204.038 4 XV 291.928 8 v
147.834 2 X 173.858 4 1X 204.310 1 \%! 292.344 6bl vLVI
148.103 2 X 174.111 50 XVI 204.610 0 A% 293.260 7 v
148.18 3 A% 174.437 4 v 204.719 2 VI 293.44 2 X
148.262 X 175.771 3 v 205.072 1 VI 294.292 7 A%
148.498 600 XIv 176.181 400 xvi 205.154 1 Xvil 295,478 Sut VL, VI
150.092 bl X 176.455 30 X1V 207.614 30 XVIil 296.164 7 \%
150.490 5000 Xiv 176.834 50 Xv 207.981 20 XVIIT 296.311 15 v
150.900 3 b 177.436 200 Xv 209.821 2 Vi 296.539 4 vi
150.939 4 X 178.631 20 XV 210.523 0 Vi 297.269 7 Vi1
150.973 3000 XVI 178.821 2 VI 210.531 500 XVil 298.194 8 VI
150.995 5 X 179.308 2 v 211.416 4 vi 298.428 8 Y%
151.401 4 IX 179.343 20 Xv1 211.612 2 Vi 298.557 6 vii
151.910 1000b1 XIV,XV1 180.036 5 v 213.118 2 Vi 299.037 15 v
152.60 5 A 180.687 800bl XVLXVIH 213.192 i vi 300.008 7 v
152.702 X 180.718 2 v 213.670 15 XV 300.677 3 vi
152.880 2000 X1V 180.862 3 v 213.702 1 Vi 301.301 3 vii
153.197 6 XV 181.165 1200 XV 215.304 5 v 301.426 4 %
153.210 a v 181.447 1 v 217.192 5 v 301.820 5 Vi
153.564 200 XVI 181.574 0 v 218.737 60 Xvin 302.436 1bl VILVIL
153.843 3000 XV 182.285 0 \Y 218.837 4 Vi 303.157 Vil
154.018 3000 XVII 182.743 1 vl 220.280 8 v 304.456 1 VI
154.29 5 VI 182.993 12 vii 221.204 3 Vi 305.260 1 % 44
154.52 1 \% 183.96 5bl vl 222.850 3 VI 307.083 6 Vil
154.849 500 XVI1 184.484 1 v 223.407 5bl IV,VI 307.320 2d vii
154.897 X 184.607 7 Vi 223.424 50 XVl 308.180 6 vil
155.10 3 A% 185.162 3 v 223.821 20 XVil 309.161 5d vil
155.36 1 A% 185.526 7 vl 224.612 6 XVl 310.043 20bl1 VILVIII
155.765 4000 XV 185.575 1 vl 226.764 1 v 311.138 8 Vi
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Wavelength (Z\) Int. Spectrum | Wavelength (A) Int. Spectrum | Wavelength (A) Int Spectrum | Wavelength (A) Int. Spectrum
311.947 4 - w1 388.680 8 v 441.194 5 Vil 478.511 0 v
312.239 8 v 389.883 10bl VHI 441.494 7 v 478.609 3 v
314.049 4 VI 390.099 5 \% 442.261 6 v 478.804 2 v
314.53 2d A% 390.462 3 XII 444,268 0 v 478.895 1 \
315.163 15 viii 390.888 8 IX 444.624 4 v 480.106 1 v
315.420 12 A% 111 391.096 6 v 445.021 1 v 480.542 5 \'%
318.408 20 vl 392.716 5 v 445.493 2 A% 480.88 2 X
318.615 8 X 393.161 3 X1 445.745 3 v 481.141 0 v
319.806 4 v 394.647 8 X 447.194 1 v 481.321 2bl %44
320.645 5 A 395.327 6 \' 447.560 6 VIt 481.434 6 v
324.199 12 X 395.857 4 XII 449.30 6 X 482.069 1 A%
324.570 1 X 396.791 4 \% 452.734 4 vil 482.729 0 v
325.159 5 v 397.124 4 X1 454.125 7 vil 483.104 0 \%
326.0 XIX 397.94 1 X 455.31 5 X 483.336 5 \%
329.640 3 vt 399.500 7 \ 456.417 2 X1t 483.41 4 X
331.309 2 VI 399.563 4 XTI 458 18 R x 4R83.520 0 v
333.386 2 Vit 399.888 6 X 458.226 1 v 484.70 2 X
334.138 5 3% 404,201 4bl Vil 459.42 6 X 486.525 3 VIII
335.89 5 X 410.080 4 v 461.184 1 v 486.605 4 v
337.89 5 X 412 468 1 v 461.817 3 w 486.645 ki vin
338.12 2 X 412.868 0 v 462.382 0 v 486.810 3 VI
340.12 3 X 412.968 5 v 462.570 6 v 487.088 2bl v,v
341.62 2 VI 413.948 1 v 463.118 1 v 487.319 4 v
342.047 5 v 415102 2 v 463 666 4 v 487.510 1 v
342.50 7 X 415.968 7 v 463.848 0 v 487.837 1 A
342.89 3 X 416.041 4 IX 463.934 1 v 487.89 4 X
344.460 5 v 416.440 4 v 464.779 1 v 487.976 4 v
345.973 4 v 416.863 2 v 465.00 5 X 488.270 1 v
346.42 3 X 417.195 2 v 465.485 5 v 488.889 2 v
347.04 3 X 417.46 X 465.983 1 v 489.541 2 v
347.95 2 X 418.811 5 v 466.192 5 v 489.753 6 \Y%
348.18 3 X 419.452 1 v 466.964 3bl |\'AY 490.24 5 X
348.6 XVII 419.524 6 v 467.398 3 v 490.413 3 \Y
352.158 2 XI1 419.700 1 v 468.104 3 v 491.141 5 vl
352.48 5bl X 419.999 5 v 468.71 5 X 491.180 10 VIIL
352.5 XVII 420.121 4 A% 469.502 2 v 491.805 1 v
352.64 3 X 420.504 5 v 469.692 2 v 491.949 0 \%
354.18 4 X 420.807 6 v 470.249 5 v 492.160 4 \%
357.517 0 \Y 421.18 IX 470.625 5 v 492.423 13 VI
357.79 7 X 421.324 3 v 470.780 5 . vII 493.283 3 A%
358.107 2 vii 422.027 5 v 471.12 2 X 493.852 5 v
358.86 2 X 422.507 2 v 471.318 0 v 493.995 5 \%
362.300 2 VIII 422.626 3 v 471.632 2 v 494.295 5 VIII
364.203 2 X11 422.63 10 X 471.790 5 v 494.380 2 v
367.085 3 Vil 425.520 4 v 472.814 8 vii 494.430 2 VII
368.070 4 v 426.088 0 v 473.000 5 v 494.621 4 v
370.023 3 v 426.256 4 X 473.355 1 v 495.453 0 v
370.16% 5 VI 426.685 4 v 473.989 (o] v 495.820 5 v
371.160 10 v 426.86 X 474.120 4 v 496.462 6 v
372.939 3 X1 427.376 5 v 474.250 3 v 496.761 5 v
373.442 2 v 429.281 2 v 474,533 4 v 497.141 5 v
374.345 1 X1 431.780 5 v 474.679 5b1 v,V 497.369 2 Vit
374.660 6 viI 432.042 2 v 474.844 0 v 497.546 3 v
375.044 8bl v, VI 432.878 1 \Y% 474.980 0 v 498.093 3 A
376.615 6 v 433.749 0 v 475.176 2 v 498.190 5 \%
378.023 5 \Y 434.096 1 v 475.32 3 X 498.407 0 v
378.099 2 X11 434.395 5 v 475.462 2 v 499.549 0 A%
378.668 6 v 436.144 5 v 475.788 4 v 499.645 5 vl
379.570 5 v 436.586 4 \% 476.002 2 \% 500.015 1 XII
381.577 7 X1 437.160 [¢] v 476.05 2 X 501.598 3 v
382.479 X1 438.477 3 v 476.18 4 X 502.719 1 \%
383.58 4 X 438.660 2 v 476.210 3 v 504.839 4 v
384.307 6 A 438.789 9 v 477.271 0 v 505.105 4 X1
384.969 7 \Y% 438.972 5 v 477.357 1 v 505.593 3 \4
385.486 3 X1l 439.215 0 v 477.564 1 v 507.35 5 X
385.867 6 IX 439.836 1 v 477.764 4 v 509.804 0 v
385.906 3 v 441.185 7 v 478.299 7 v 511.057 1 v
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Wavelength (A) Int. Spectrum | Wavelength (A) Int. Spectrum | Wavelength (A) Int. Spectrum | Wavelength (A) Int. Spectrum
511.2 M1 XVI 544.453 1 v 576.666 0 v 689.060 0 v
512.495 1 \Y 545.485 5 v 576.86 6 X 691.365 0 v
513.109 2 \Y 545.690 4 v 577.438 0 v 691.550 0 v
514.034 4 v 545.779 4 \% 578.773 1 v 692.089 2 v
515.045 3 XI11 546.016 3 \Y 579.427 4 v 692.453 5 v
515.196 1 v 546.443 2 v 580.102 6 v 693.201 4 v
517.179 5 XIL 547.356 2 v 580.282 2 \Y 694.255 0 v
518.900 0 v 547.969 1 X1 580.518 4 \Y 694.798 0 v
520.176 6 \% 549.069 3 XI1 580.649 4 v 694.949 0 v
520.191 2bl XI11 549.736 1 v 581.020 4 \Y 695.391 1 v
520.674 3 X1 550.144 2 v 581.393 12 VI 695.626 6 v
521.894 8 IX 551.295 2 v 582.333 1 \Y 697.630 0 v
522.399 1 \Y 552.372 0 v 584.319 1 \Y 698.698 3 v
522.778 2 XI 552.853 1 v 584.626 0 \Y 700.051 7 v
523.447 5 \ 553.719 3 v 584.826 8 v 701.194 3 v
524,315 5 v 554,226 1 v 585.052 5 v 705.651 3 ™v
524.430 4 v 555.454 2 v 586.158 2 v 705.846 3 v
524.764 2 XI1 555.602 1 \% 586.235 1 v 706.411 0 v
525.420 6 v 555.672 7 v 586.363 3 v 706.922 1 v
525.486 6 v 555,982 3 v 586.220 2 v 707.673 5 W
526.212 6 v 556.157 2 v 586.97 4 X 711.375 1 v
526.236 4 \% 557.281 3 v 587.466 1 v 712.122 2 v
526.388 6 v 557.505 8 v 587.716 2 \% 712.452 0 v
527.010 6 v 557.657 0 v 587.036 12 v 714.805 7 v
527.879 7 v 557.775 3 \% 588.10 1 X 716.880 4} v
528.246 1 v 557.984 5 \Y 588.123 2 \Y 717.436 0 v
528.287 6 v 558.044 10 vil 588.676 3 v 718.128 3 v
528.528 6 v 559.179 2 v 589.205 1 \% 722.881 2 v
528.665 5 \ 560.652 4 \ 589.576 4 \Y 724.561 3 v
528.832 0 \Y 560.745 0 \% 589.788 3 v 726.440 0 \%
528.956 0 \Y 561.160 12 VI 589.868 5 \% 733.881 4 v
529.041 0 \% 561.428 0 v 591.383 5 v 736.41 3 X
529.174 6 v 561.891 4 v 591.492 4 v 740.228 3 v
529.452 4 v 562.266 0 v 591.789 4 v 747.596 1 v
529.858 4 v 562.504 12 vl 593.472 0 v 750.698 2 v
530.348 2 v 562.547 10 VIl 594.100 1 v 751.027 2 v
530.526 1 v 562.640 7 v 595.076 3 \'% 754.419 6 v
530.639 6 A% 562.777 4 vin 595.651 2 v 756.616 0 v
530.958 1 v 562.827 6 \% 595.96 3 X 757.505 6 v
531.170 7 v 562.916 4 v 596.530 4 vII 761.428 8 v
531.833 6 ja% 563.238 3 v 596.60 1 X 761.863 2 v
532.245 2 v 563.990 4 v 597.102 3 \Y 768.515 5 v
532.585 2 Vil 565.125 4 A 598.707 6 il 769.696 8 v
532.667 0 v 566.011 1 v 599.027 0 v 771.582 4 v
533.050 1 % 566.360 0 v 601.528 2 XI1 779.393 1 v
533.150 4 v 566.773 12bl IV,VI 606.5 Ml X1V 785.122 10 v
533.442 12bl VAY 567.251 6 v 615.694 3 v 789.001 8 v
534.513 12 Vil 567.476 1 v 617.081 9bl v 791.706 8 v
534.700 0 \% 568.049 2 v 621.125 0 v 793.747 1 v
535.377 2 %1 569.148 2 v 622.598 5 v 793.851 6 v
535,722 3 v 569.979 3 v 623.377 4 v 796.245 2 v
536.070 4 v 570.094 0 v 623.507 6 v 799.920 6 v
536.568 4 \Y 570.300 15 V1 623.951 6 v 802.108 0 v
536.689 3 v 570.627 4 VI 624.5 X 806.282 0 v
536.982 10 1X 571.249 12 vl 628.834 5 v 819.390 0 v
537.418 0 v 571.442 12 vl 632.025 0 v 842.555 2 v
538.075 1 X 571.562 0 A% 643.183 1bl A% 01 846.411 1 v
539.190 5 v 571.900 11 VI 645.421 1 v 852.980 4 v
539.824 1 v 572.232 5 v 646.549 0 A% 854.760 2 v
540.012 0 v 572.667 7 v 649.001 0 \Y% 857.434 6 v
540.567 0 \ 572.987 2 VI 649.469 0 v 861.007 4 v
540.775 2 A 573.206 0 VIII 659.687 0 A 861.243 8 v
541.136 3 v 573.355 15 v 671.405 0 v 861.298 8 v
541.305 7 A 574.101 6 \ 681.323 1 v 866.619 5 v
542.082 6 v 574.382 5 v 685.654 4 v 874.981 2 v
542.672 7 v 574.669 6 v 686.377 1 v 876.674 1 v
544.061 7 \% 575.556 12 A% 688.867 3 v 879.675 7 v
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Wavelength (A) Int. Spectrum Wavelength (A) Int. Spectrum | Wavelength (&) Int. Spectrum | Wavelength (A) Int. Spectrum
880.236 7 v 1276.440 7 v 1422.850 0 \Y 1736.720 4 v
882.995 1 \Y 1277.075 7 \% 1424.663 9 v 1744.732 6 A
884.816 (4] \% 1277.258 6 \Y% 1424.987 4 \Y 1746.233 8 v
887.121 3 v 1278.784 4 v 1428.509 7 \Y 1746.917 1 \%
888.486 1 v 1279.360 7 A 1432.065 5 v 1771.103 7 v
890.866 8 v 1280.982 9 \Y% 1435.890 1 v 1774.203 1 v
898.971 1 v 1282.611 4 v 1442.769 1 v 1774.399 (4] v
899.8 M1 ba% 1285.255 8 v 1444.096 9 v 1775.355 1 v
900.948 3 v 1285.595 6 v 1445.003 4 v 1780.469 4 A%
903.165 4 v 1287.799 7 \Y% 1445.877 3 \Y 1782.342 7 v
903.687 5bl v 1292.416 1 v 1446.475 0 v 1782.752 1 v
905.922 2 v 1294.140 2 \Y% 1453.861 7 v 1786.248 4 v
908.731 5 v 1294.480 2 v 1458.212 1 v 1804.636 3 v
917.495 1 v 1295.026 5 v 1459.574 1 v 1815.406 1 v
917.777 3 v 1296.746 6 A% 1461.931 4 v 1819.910 3 v
920.665 1 v 1297.578 5 v 1469.646 1 v 1822.243 ] v
931.418 4 v 1298.524 8 v 1472.456 4 v 1828.944 0 v
934.391 2 v 1300.393 2 v 1476.607 0 v 1834.960 4 v
994.282 0 v 1301.993 2 v 1482.042 7 v 1850.620 4 \Y

1111.394 2 v 1309.724 7 v 1489.637 8 v 1852.015 (4] v
1122.037 0 v 1311.839 7 v 1492.247 7 v 1865.746 2 v
1135.482 1 A 1313.982 7 v 1493.722 0 v 1865.912 6 v
1139.449 6 v 1315.303 8 v 1494.854 2 v 1867.407 6 v
1148.129 3 v 1317.742 7 v 1497.260 1 v 1874.859 6 v
1150.271 0 v 1319.316 6 v 1497.834 3 v 1905.521 6 v
1153.459 0 v 1319.853 0 v 1507.156 2 v 1939.088 7 v
1155.237 6 v 1320.540 7 \% 1514.961 8 v 1941.374 7 \Y
1165.318 2 v 1322.365 9 v 1520.555 2 v 1957.027 4 v
1188.326 4 v 1322.588 1 v 1535.001 0d v 1962.755 0 v
1189.261 8 v 1323.033 2 \% 1535.762 8 v 1972.679 7 v
1195.869 1 v 1323.922 8 \% 1536.126 1 v 1974.996 1 v
1200.316 3 \% 1324.987 8 \% 1537.853 2 \% 1982.704 1 v
1205.346 1 v 1325.186 2 v 1543.130 2 \Y% 1983.623 6 v
1208.521 2 v 1325.972 8 \% 1543.861 9 v 1989.809 5 v
1212.619 0 \% 1326.315 9 v 1549.552 9 v 1995.019 7 v
1219.399 8 v 1327.921 6 \" 1550.797 15bl v 1995.567 0 v
1223.945 5 \% 1330.122 0 v 1552.884 1 v 1997.832 6 v
1226.682 0 v 1332.222 2 v 1553.470 0 v 2020.587 6 v
1227.778 5 A 1334.252 5 A 1555.724 8 v 2025.622 0 v
1228.204 9 v 1335.330 1 v 1559.014 0 v 2026.680 0 v
1230.355 6 v 1336.259 2 v 1560.916 1 v 2028.237 7 \%
1230.442 6 v 1337.692 4 A 1562.911 0 v 2034.071 2 v
1233.376 6 v 1338.617 10 v 1563.811 9 v 2035.095 3 v
1235.627 5 v 1340.968 3 v 1564.942 0 v 2050.600 10 v
1236.340 6 v 1341.105 0 v 1566.155 2 v 2056.058 10 v
1239.466 2 v 1346.129 2 v 1572.067 5 v 2063.202 5 v
1239.613 0 v 1346.614 8 v 1574.587 1 1A% 2072.739 7 v
1242.214 5 v 1348.580 1 v 1574.923 10 v 2078.924 8 v
1245.661 6 v 1349.474 6 A 1577.275 7 v 2082.222 7 v
1246.224 3 v 1351.806 9 v 1582.030 6 \Y 2082.576 6 \%
1246.605 1 v 1361.387 6 v 1583.407 9 v 2088.084 4 v
1247.023 3 \% 1364.938 5 A 1584.645 8 1A% 2111.961 3 v
1251.193 6 v 1367.603 5 v 1585.590 0 v 2113.186 7 v
1253.195 7 v 1370.772 1 v 1588.304 0 v 2118.968 12 v
1255.663 1 v 1375.303 7 \% 1588.312 (1] v 2124.393 6 v
1260.248 0 1\% 1377.582 4 v 1592.233 8 v 2135452 3 v
1261.384 7 v 1390.552 1 v 1593.593 5 \Y% 2140.342 7 Y
1263.082 7 \Y% 1392.293 0 \Y% 1598.347 2 v 2149.152 3 v
1265.861 3 v 1404.538 5 A" 1611.550 1bl v 2160.256 2 v
1267.628 5 v 1409.376 6 \% 1635.693 5 v 2164.433 9 v
1268.382 6 v 1415.477 1 v 1642.987 6 v 2171.170 6 v
1269.801 6 \" 1416.381 0 v 1656.457 1 v 2185.430 11 v
1270.408 4 v 1417.041 1 v 1660.708 8 v 2190.5 M1 Xvi
1271.921 3 v 1417.824 5 v 1665.918 10 v 2205.464 11bl v
1272.155 4 v 1419.537 6 v 1676.457 5 v 2222.215 14 v
1273.181 6 v 1422.231 3 \Y 1687.163 6 v 2260.282 7 v
1274.124 0 v 1422.343 2 v 1707.068 1 v 2271.331 11 v
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w. enpth (A) Int. Spectrum | Wavelength (;X) Int. Spectrum | Wavelength (;\) Int. Spectrum | Wavelength (A) Int. Spectrum
10K 1 v 2678.013 8 v 2978.811 0 v 4872.980 5 v
e 10K 6 v 2713.606 0 v 2991.980 3 v 5033.917 5 v
N4 6 v. 2722.693 2 v 2996.074 3 v 5187.739 4 v
RN 1 v 2723.517 8 v 3000.324 1 v 5341.431 5 v
L1450 4 2% 2728.794 3 v 3000.754 1 v 5477.711 1 v
AR RS 6 v 2755.070 3 v 3009.841 2 v 5501.743 8 v
1 alg 5 v 2761.927 0 v 3028.900 2 SV 5620.724 9 v
1 OR7 7 v 2773.036 8 v 3067.482 0 v 5677.516 4 v
1135 3 v 2809.960 7 v 3078.356 1 v 5705.793 7 v
Tu0.237 4 v 2812.318 6 v 3206.1 M1 X1v 5706.823 10 v
RRIRY: Y] 6 v 2817.539 6 v 3224.850 od v 5718.435 3 v
149,962 6 v 2837.021 6 v 3301.038 0 v 5771.627 14 v
‘102,429 4 v 2844.683 5 v 3390.248 0 v 5908.472 7 v
K 415 2 Y 2848.159 7 v 3826.622 5 v 6025.636 7 v
118.200 0 A% 2856.162 0 v 4072.801 0 v 6548.032 9 v
42,147 2 1v 2873.900 6 v 4354.3 M1 XVi 6972.779 0 v
1404459 9 14% 2888.304 0 v 4530.3 M1 XVI 7267.572 0 v
1407.362 0d v 2905.308 1 v 4576.659 3bl v 7612.663 0Obl v
1420927 8 v 2906.536 7 v 4571.726 4b} v 7639.976 0bl v
351,438 0 v 2907.9 M1 XVII 4594.420 8bl v 7654.284 Ubl v
1986.933 11 v 2918.021 6 v 4612.366 4bl1 v 7678.338 1bl v
15495.167 9 w 2918.710 7 v 4612.634 5bl v 7683.782 0bl v
J632.331 3 v 2922.195 0 v 4614.108 4bl v 7689.282 2bl - v
2037.2 M1 X1 2934.407 [¢] v 4614.728 3b1 v 7703.943 2ol v
2645.799 5 v 2947.870 0 v 4620.295 5bl v 7714.772 1bl v
2664.058 6 v 2955.388 3 v 4620.918 4bl v 7726.160 1bl v
2664.970 1 v 2959.341 1 v 4639.439 2 v
2670.527 3 v 2972913 0 v 4639.961 8bl v
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