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This compilation of atomic spectral lines for the 10000 X 10 40000 A region tabulates 8885 selected
lines, belonging to 57 elements, extracted from computer based data records. The tables are divided
into three sections. In section I the strong lines in the 10000 A to 25000 A range are listed for 27
elements. Section II is a table of classified and unclassified lines, arranged in order of increasing
vacuum wavenumber. Section III consists of vacuum wavenumber tables, with appropriate energy
level and J values for the classified lines, listed by element. Detailed explanation of the data and

sources used for the compilation are given.
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1. Introduction

There are several comprehensive wavelength tables for
atomic spectra in the -visible, uliraviolet and vacuum
ultraviolet regions (references [1]! to [5]) but no simllar
listing is available for the infrared region (10000 & to
40000 A 1 pm to 4 um, 10000 cm—! to 2500 ¢cm~!). This
leads to two difficulties when making wavelength measure-
ments on infiated atviiic spocira;
ascertain the possibility of interference from lines of other
elements and (b) even when, from evidence in other
spectral regions, it is known that small traces of impurity
elements are present in the source the data on the im-
purity spectrum in the infrared is not readily available and
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reference to original papers for wavelength lists is tedious.
For many years the only infrared atomic wavelengths
available were those dating from about 1930 but over the
past few years an increasing amount of additional data has
been published. It is now considered feasible to produce,
as a convenient source of reference for speciroscopic
work, thie first permanent compilation which is a con.
tinuation of the work, first reported by Outred [6], on a
computer based compilation for the infrared atomic
spectral region of 10000 X 10 40000 A. The data has been
extracted primarily from information in the literature
published up to October 1976. A synopsis of the data is
given in table 1 and it can be seen that for many elements
there continues to be a need for further observation of
the infrared atomic spectra so that all elements have at
least been extensively recorded up to 25000 A.

For wavelength standards in the infrared region refer-
ences [7], [8], and [9] should be consulted.

1.1. Arrangement of Tables

The information contained in this compilation is divided
into three sections. Section I tabulates the strong lines
observed for the various elements. Section II is a table of
selected spectral lines in order of increasing wavenumber.
Finally section IIl has its entries arranged in order of
element name with each element table containing classified
danda unclassiied 1ues.

1.2. The Strong Lines—Section |

In this section the strongest lines are tabulated for those
elements whose first spectrum has been observed exten-
sively, by one observer, over the wavelength range 10000 A
to 25000 A. The element lists are arranged alphabetically
according to chemical name and each entry gives the
vacuum wavenumber, air wavelength, intensity and refer-
ence code.

J. Phys. Chem. Ref. Data, Vol. 7, No. 1, 1978
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Tawe 1.

Synopsis of the selected data

B} Number of Number of
Element Spectrum Range (A) classified recorded Page
lines lines
Aluminium Al1 10000-21170 14 14 80
A fAr1 10000-40880 332 334 81
reon \Arn 10000-12490 84 85
Arsenic As1t 10000-11070 10 10 89
Barium Ba1= 10000-11890 34 40 90
Berylii Be1 10000-31780 14 14 91
erytium Be n 10000-12100 7 8
Boron B1 10000-36020 12 12 92
Bromine Br: 10000-41040 384 389 93
Calci Car 10000-22660 60 60 100
cum Can 10000-11950 3 3
Carbon C1 10000-25850 84 84 102
. Ce-: } 1000021820 349 417 104
Cerium Ce 1t
Ce m 10000-25760 47 47
Cesium Cs1 10000-39430 11 11 113
Chlori Q1 10000-40540 451 490 114
orine \Clu 10000-10960 30 31
Chromium Cri 10000-11620 33 34 123
C Cur 10000-10180 15 15 124
opper Cun 2
Curium {C’“ ! } 10000-26490 208 315 125
Cmn
. Dy1
Dysprosium D 10000-11390 39 40 131
v 1L
. Fi) -
Fluorine Fu f 10000-11560 45 45 132
Gd1 .
Gadolinium J ¢4 “} 10000-23910 101 495 133
|Gd m® 8 8
Gallium Ga1 10000-22570 14 14 141
Germanium Ge 1 10000-23930 132 144 142
Hafnium Hf1 10000-25250 224, 521 145
Helium He1 10000-40480 19 19 154
Indium Int 10000-23880 17 17 155
Lodi 11 10000-41640 478 536 156
odine Tn 10000-14110 4 4
Iron Fer 10000-28340 216 377 165
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ATOMIC SPECTRAL LINES 3
Tasre L. -~ Synopsis of the selected data—(Continued)
. Number of | Number of
Element - Spectrum Range (A) classified - recorded Page
lines lines
Keypton Kr: 10000-40690 174 - 174 171
Lanthanum La m® 6 6 175
Lead Pb1 10000-39040 53 56 176
Lithium Lie 1000026880 14 14 178
Lutetium Lui® 7 7 179
-y Mg 1 17 17 180
Magnesium {Mg u} ‘ 10000—26409 15 15
Mercury Hgx 1000040860 48 48 181
. \4 Nd1
Neodymium Ni ~ 10000-37430 227 401 183
e |[Nex | 11140-37740 184 184 190
eon Ne 10000-10970 29 29
Mo 1N ©/10000-18760 158 - 158 195
Hrosen Nuo - 10000-10550 7 7
Oxygen 01 1000026180 31 31 198
Phosphorus Pr 10000-10820 - 10 14 199
Potassium: K1 1000040160 25 25 200
Praseodymium Prm 10000-10720 6 6 201
Rhenium Rer 10000-11620 38 38 202
Rubidium Rb 10000-27910 12 12 - 203
Ruthenium Ru 1 10000-11490 15 15 204
. R Sm1 o .
Samarium . : :10000-40750 . 215 318 205
: Smu ‘
Selenium Se1 10000-28410 173 297 211
Silicon Sit 10000-25860 113 117 216
Sedium Nare 10000-23380 19 19 219
Sulphur S1 10000-34280 91 99 220
‘ Tgllurium Ter 10000-27180 200 235 222
Terbium “Tb 1> 1000011640 84 84 226
Thr 10000-24930 577 608 228
* Thorium Thu .
Th m 11 13
Thulium ‘ {T’“} 10000-24484 350 567 238
! R Tm 1 "
Tungsten Wi 1000010480 13 17 247

J. Phys, Chem. Ref. Data, Vol, 7, No. 1, 1978
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4 MICHAEL OUTRED
TasLe 1. Synopsis of the selected data—(Continued)
Number of Number of
Element Spectrum Range (A) classified recorded Page
lines lines

Xenon Xe1 10000-41520 153 153 248

. Yb: 15 251
Yiterbium {Yb na} . 10000-11610 59 108
Yitrium {Y ! } 10000-11490 16 16 254

Yn

Zinc Zn1 10000-24380 25 25 255
Zirconium Zrt 10000-27130 191 374 256

a A few lines are listed whose wavelength is outside the range given in this table.

b Only particular transitions have been reported for this element.

The actinide and lanthanide elements have been omitted
from this section as their entries in sections II and III
have already been reduced by the omission of faint lines.

1.3. The Wavenumber Table—Section I

The wavenumber table contains 8885 entries of classified
and unclassified lines for 57 elements. The vacuum wave-
number, ¢, air wavelength, A, intensity, line character
(see 1.5) and spectrum are given as reported in the refer-
ence listed for each spectral line. In the case of a particular
transition being given in more than one publication, the
decision as to which measured value should be. retained
was based on the consideration of the probable accuracy
likely to be obtained from the type of instrumentation
employed, the spectroscopic source used, the publication
date of the data and the comparison of the observed wave-
numbers with those predicted from the most precise energy
level values which were available.

The measurement uncertainty, Ao, for each wavenumber
is also given whenever such information was available in
the original publication. In a few cases a measurement
uncertainty is given for a spectral range and this informa-
tion is contained in the appropriate reference which is to
be found at the end of the element table in section III.
There are many instances where the original publication
does not refer to the measurement uncertainty in any
form.

When there is some doubt about the classification or
assignment of a line then the symbol “?” immediately
follows the speetrum information.

1.4. Wavenumber Tables arranged by Element—
Section HI

Section III contains the wavenumber tables for each
element arranged alphabetically according to its chemical
name. Each element table preceded by the element name,
chemical symbol, atomiec number, and the normal state of

J. Phys. Chem. Ref. Date, Vol. 7, No. 1, 1978

the valence electrons for each stage of ionisation together
with the appropriate ionisation potential. This information
has been taken from the compilations of Moore [10] and
Martin et al. [11].

The wavenumber table for a given element contains, in
addition to the information given for each entry in section
I1, the energy level and J values, where appropriate, which
are concerned with a particular classified line. In the case
of the energy level values the heading for the column is
“Energy Levels (cm™!)” and the odd energy level value is
given in italics. The J values are given in one column which
is headed as “J”. The first numerical J value given, in
this column, is associated with the lower energy level and
the second with the upper energy level. In the situation
where the classified line is a possible blend either J value,
or both J values, may be omitted if the “blend” is due to
transitions to, or from, a term whose energy level values
vary only slightly with the J value. Energy is expressed in
the traditional equivalent wavenumber units (em™, E/kc).

For each element the spectral line list is arranged in
order of increasing wavenumber and a consequence of this
arrangement is that in a multiplet with several lines, those
lines may not be listed consecutively.

At the end of section III there is a reference list for
some elements not tabulated here. In such references will
be found some infrared atomic wavenumbers/wavelengths
which have not been included in this publication either
because the spectrum 1s known to be undergoing revision
or because the disagreement between observed and pre-
dicted wavenumbers is not acceptable.

1.5. Intensities

The data on intensity given in sections I, II, and III
must be used with caution.

The relative intensities, even within the same spectrum,
depend to some extent upon a light source being operated
in a particular way. In the infrared region the two most
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popular light sources for observing the first and second
spectrum of an element are (a) the hollow cathode and
(b) the microwave excited electrodeless dischage tube
(EDT). The operating conditions for the hollow cathode
are fairly easy to specify but this is not so for EDT’s.
Recently Hammond and Outred [12] have indicated some
of the problems associated with specifying the EDT
operating conditions.

Furthermore the recorded intensity is also dependent on
spectrograph efficiency and’ detector sensitivity which
means it is virtually impossible to bring intensities onto a
uniform scale. The result of this is that the intensity
figures quoted are only applicable over a small wavenumber
region, for a particular element, when they are measured
by the same observer. Thus there continues to be a need
for single consistently used intensity scale. A major siep
in this direction would be for all experimentalisis to
calibrate their spectrometer-detector system by using a
suitable standard light source such as a tungsten ribbon
filament lamp.

Some descriptive symbols are listed with the intensity
figure to describe either the type of intensity scale used or
the character of the line. If no symbol is used then the
intensity scale is linear. The symbols used have the follow-
ing means:

B  Blend of two or more lines

D Diffuse

H Hazy

I Observed interferometrically

L  Logarithmic intensity scale

M Partically masked by a molecular band
P Partially resolved
U Unsymmetric
v

Visual estimate of photographic plate blackening
W Wide

In a few instances no intensity figure is given for a parti-
cular line because it is omitted from the original publica-
tion.

The main effort in observing infrared atomic spectra
has been for the lanthanide and actinide elements. Con-
sequently there is a wealth of information available and
in this publication the entries for such elements have been
limited by the omission of the fainter lines.

Before leaving the subject of intensity it is worth
noting that in the case of a halide EDT the second spectrum
of an element, if it appears, is normally intense at low

.................... decrrnn Sen 3

i | s mioTo
microwave POWCTS and atordasdts ir the

ity as thc miero-

wave power is increased, while the ﬁrs spectrum intensity
increases. This effect is a useful aid in helping to assign
lines to the first or second spectrum.

1.6. References

The reference code, given with each spectral line entry,
consists of two letters, normally the first two of the author’s
surname, followed by two numbers which indicate the
year of publication. The explanation of this reference cod-

ing will be found in the reference list given at the end of
each element table in section III.

The reference list for each element gives full details of
the original publication together with an indication of the
instrumentation, light source, and detector used. In some
cases the “‘overall” measurement uncertainty is given.

For some elements, in conjunction with the coded refer-
ences, additional references are given. Such references
have, in general, been used at some stage in the preparation
of this work.

1.7. Preparation of Tables

The data compiled here were taken from published and
unpublished literature. It is only part of that stored on
the magnetic tape which contains all the observed lines
of an element irrespective of line intensity and in certain
cases, where no other information is available, irrespective
of measurement accuracy. Overlap of data were removed
by the procedure described previously (see 1.3).

The stored information consists of the vacuum wave-
number, air wavelength, measurement uncertainty when
this was given, intensity with coded information about the
intensity scale and line character, spectrum and reference
coded. In the case of a classified line the energy levels
with associated J and g values, wherever possible, involved
in the transition are also- entered on to the tape. At the
present time this tape contains ~19000 entries of clas-
sified and unclassified lines for 70 different elements.

1.8. Future Availability of Data

Newly available data are continually being added to the
magnetic tape by using an updating program.

By using the element search program it is possible to
obtain, from the tape, an up to date vacuum wavenumber
listing for a given element together with any other relevant
information required. A wavenumber search program has
also been developed to help in the identification of impurity
spectral lines which may occur in the recorded spectrum
of the element under investigation. In the latter program
any wavenumber, stored on the tape, which falls within
the measurement uncertainty of the wavenumber being
searched for is printed out together with its measurement
uncertainty, intensity, spectrum and reference code.

"Any experimentalist who wishes to obtain an up to date
listing far a particular element ar requires a wavennmher
search to be carried out is invited to write to the author.

References for the Introduction

[1] - Harrison, G. R., M.I.LT. Wavelength Tables The M.L.T. Press,
Cambridge, Mass. (1939).

[2] Striganov, A. R., and Sventitski, N. S., Tables of Spectral
Lines of Neutral and Ionised Atoms, Plenum Press, New
York (1968).

[3] Zaidel, A. N., Prokofev, V. K., Raiskii, S. M., Slavnyi, V. A,,
and Shreider, E. Ya_, Tahles of Spectral Tines, Plennm Press,
New York (1970).

J. Phys. Chem. Ref. Data, Vol. 7, No. 1, 1978



6 MICHAEL OUTRED

{4] Kelly, R. L., and Palumbo, L. J., Atomic and lonic Emission [8] Humphreys, C. J., J. Phys. Chem. Ref. Data 2, 519-529 (1974).

Lines below 2000 Angstroms. NRL Report 7599 (1973). {91 Kaufman, V., and Edién, B., J. Phys. Chem. Ref. Data 3, 825—
[5] Meggers, W. F., Corliss, C. H., and Scribner, B. F., Tables of 895 (1974).
Spectral-Line Intensities, Parts I and II, National Bureau of [10] Moore, C. E., Report NSRDS—NBS 34 (1970)
Standards Monograph 145 (1975). {11] Martin, W. C., Hagan, L., Reader, J., and Sugar, J., J. Phys.
{6] Outred, M., Infrared Physics 13, 131-133 (1973). Chem. Ref. Data 3, 771-780 (1974).
[71 Rae, K. N., Humphreys, C. J., and Rank, D. H., Wavelength [12] Hammond, C. B., and Outred, M., Physica Scripta 14, 81-84
Standards in the Infrared, Academic Press, New York (1966). (1976).

Section |.- The Strong Lines Arranged by Element

Element Spectrum ~Wavenumber Wavelength Intensity Reference
cm™! A
Aluminium Alx 7602.047 13150.76 14 L ERG3
Al1 . 7617.888 13123.41 15L ER63
Al1 8882.602 11254.881 15L ER63
Al1 8883.936 11253.190 141 ER63
Argon Ari 5901.372 16940.584 5000 HU73
Ar1 7287.393 13718.577 10000 HU73
Ari 7308.718 13678.549 5000 HU73
Ar1 7338.704 13622.659 7500 HU73
Ar1 7403.085 13504.190 9500 HU73
Ari 7479.003 13367.110 8500 HU73
Ari 7509.283 13313.209 5500 HU73
Ari . 7532.239 13272.635 6000 HU73
Ar1 7715.929 12956.658 4000 HU73
Ar1 8036.825 12439.321 5000 HU73
Beryllium Be1 5510.10 18143.54 6L JH62
Be1 6826.91 14643.92 6L JH62
Boron B1 8572.169 11662.467 3200 LI70
B1 ' 8573.949 11660.045 6600 LI70
Bromine Bri 5066.11 19733.62 3450 TE63
Bri 5975.23 16731.19 1800 TE63
Bri 6964.52 14354.57 1800 TE63
Bri1 7563 85 13217.17 1700 TE63
Bri 9294.66 10755.92 3000 TE63
Bri 9559.47 10457.96 30000 TE63
Br: 9633.45 10377.65 1500 TE63
Bri1 9765.10 10237.74 6000 TE63
Bri 9859.15 10140.08 3000 TE63
Calcium Cai 5055.051 19776.79 50 RI68
Ca1 5125.303 19505.72 47 RI68
Ca1 5139.195 19452.99 49 RI68
Ca1 5177.466 19309.20 48 RI68
Carbon C1 6874.52 14542.50 179 JO65
CI 8504. 86 11754.76 114 JO65
C1 8505.91 : 11753.32 142 JO65
C1 9350.88 10691.250 10L JO66
Cesium Cs¥ 6803.21 14694.93 Joeé1
Cs1 7357.25 13758.83 JO61
Chlorine Cl1 5060.56 19755.3 7 RA69
Cl: 6263.96 15960.0 735 RA69
Cl1 6299.61 15869.7 2780 RA69
Cl1 6355.52 15730.1 1487 RA69
Ci1 6441.42 15520.3 1094 RA69
Cl1 8741.67 11436.33 1000 RA69

J. Phys. Chem. Ref. Data, Vol. 7, No. 1, 1978
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Section I. The Strong Lines Arranged by Element—Continued

Element Spectrum Wavenumber Wavelaength Intensity Reference
cm™!
Gallium Ga1 8255.53 12109.78 9L J067
. Ga1 8366.53 11949.12 10L JO67
Germanium Ge1 6744..714 14822.375 4700 HU64
Ge 1 7627.069 13107.612 2350 HU64
Ge1 8067.791 12391.575 10500 HU64
Ge1 8283.286 12069.201 13000 HU64
Ge1 8533.902 11714.763 6000 HU64
Ge1 8884.220 11252.830 2300 HU64
Helium He1 5346.925 ° 18697.23 230 LT70
He 1 ) 5350.328 18685 34 520 ) LT70
He1 5879.894 17002.47 230 LT70
Indium Ini 7444..00 13429.96 9L Jo67
In1 7742.26 12912.59 J 10L JO67
lodine I 8307.727 12033.69 300 Lu7s
11 8333.237 11996.86 450 LU75
11 8487.840 11778.34 320 Lu7s
I 8649.305 11558.46 350 Lu7s
11 8803.262 11356.32 2400 . LU75
11 8836.763 11313.26 500 LU75
11 8897.113 11236.52 6700 LU75
T1 9867 .850 10131.16 400 LU7S
I 9994.20 10003.06 350 : LU75
Iron | Fe1 5301.722 18856.65 105 LI76
Fo1 8349.807 11973.05 1030 LI76
Fes 8412.313 11884.08 225 LI76
Fer 8413.191 11882.84 580 L176
Fe1 8484.290 11783.26 . 160 L176
Fe1 8551.997 11689.98 230 LI76
Fe1r 8589.997 11638.26 160 LI76
Fer 8612.707 | 11607.57 255 LI76
Krypton Kri 4564.440 21902.513 1800 KA69
Kr1 5502.888 18167.315 2600 KA69
Kri 5903.037 16935.806 © 1800 KA69
Kr1 5916.681 16896.752 1600 KA69
Kri 5918.892 16890.441 2400 KA69
Kri ! 5956.028 16785.128 2000 KA69
Kr1 6519.267 15334.958 1500 KA69
Kr1 6560.053 15239.615 1700 KA69
Kr1 6784.968 14734.436 1600 KA69
Kri 6929.653 14426.793 2000 KA69
Kr1 7332.481 13634.220 2400 KA69
Kri 8458.368 11819.377 1500 KA69
Magnesium ) Mg 1 0843 . 390 1{1U8.60 30 K1o5
Mg 6647.012 15040.24 30 RISS
Mg1 6653.758 15024.99 35 RI55
Mg1 9247.233 10811.085 35B RI55
Mercury Hg: 6535.882 15295.973 500 PE62
Hg: 7166.22 13950.55 300 HU53
Hg: 7311.42 13673.51 600 HUS53
Hg1 7367.07 13570.21 550 HUS3
Hg: 8857.006 11287.407 PE62
Hg1 9859.431 10139.793 PE62

J. Phys. Chem. Ref. Data, Vol. 7, No. 1, 1978
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Section I. The Strong Lines Arranged by Element—Continued
1 r
Element Spectrum Wavenumber Wavelength Intensity Reference
cm™! A

Neon® Ner 4103.120 24365.048 1500 HU73
Ne1 4173.979 23951.417 1800 HU73
Ne1 4229.588 23636.515 3500 HU73
Ne1 4437 .236 22530.404 2250 HU73
Ne1 8285.254 12066.334. 3000 HU73
Ner 8496.167 11766.792 2000 HU73
Ne1 8776.894 11390.434 1600 HU73
Ne1 8944.073 11177.528 3500 HUT73
Net 8991.771 11143.020 3000 HU73

Nitrogen® N1 7361.04 13581.33 1200 ER61
N1 7444.20 13429.61 670 ER61
N1 8017.30 12469.62 1350 ER61
N1 8022.68 12461.25 680 ER61
N1 8203.34 12186.82 480 ER61

Oxygen O1 5479.867 18243.63 22 LB ER63
01 5547.501 18021.21 23 1B ER63
Or 7593.757 13165.11 24L ER63
01 7593.905 13164.85 26 L ER63
01 7644.976 13163.89 25L ER63
O1 8857.392 11286.914 24 L ER63
01 8857.840 11286.344 23 LB ER63

Selenium Se1 3978.629 25127.43 2600 MO74
Se1 4662.350 21442.56 4603 MO74
Ser 5945.878 16813.68 2557 MO74
Se1 6598.230 15151.44 2480 MO74
Se1 9625.371 10386.36 4114 MO74
Setr 9680.457 10327.26 7935 MO74

Silicon Sit 6292.18 15888.39 190 L165
Si1 8309.23 12031.51 440 LI&S
Si1 8336.91 11991.57 220 Li65
Si1 9197.501 10869.541 350 LI65
Si1 9233.562 10827.091 420 LI6s
Si1 9444.617 10585.141 230 Li65

Sulphur S1 4402.584 22707.738 1250 JA67
S1 5281.378 18929.285 - 635 JA67
Si 9558.153 10459.406 1300 JA67
S1 9561.769 10455.451 1850 JA67

Tellurium Te1 5465.500 18291.59 2782 MO75
Tet 5777.586 17303.54 1958 MO75
Te1 6094..445 16403.90 3761 MO75
Ter 6430.669 15546.23 2430 MO75
Te 1 8702.936 11487.23 6623 MO75
Ter 9015.022 11089.56 10181 MO75
Te: 0156.396 10018.34 1879 MO75
Te 1 9907.094 10091.01 4097 MO75
Tet 9946.122 10051.41 5950 MO75

Xenon Xe1 4027.145 24824..712 1800 HUI73
Xe1 4933.941 20262.242 3000 HU73
Xe1 6483.988 15418.394 2500 HU73
Xe1 6785.719 14732.805 3000 HU73
Xe1 7320.221 13657.055 < 2000 HU73
Xe1 7919.635 12623.391 2500 HU73

J. Phys. Chem. Ref. Date, Vol. 7, No. 1, 1978
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Section I. The Strong Lines Arranged by Element—Continued

Element Spectrum ‘Wavenumber ‘Wavelength Intensity - Reference
cm™! A
Zirconium Zr1 8211.28 12175.04 540 : TA76
Zr1 8307.26 12034.37 770 TA76
Zr1 8367.25 11948.09 580 TA76
Zr1 8438.56 11847.12 460 TA76
Irt . 8575.40 11658.07 1500 TA76
Zr1 8608.92 11612.68 900 TA76
Zr1 9309.25 10739.07 460 TA76
Zry 9346.00 10696.84 550 ] TA76
Zr1 09383.44 10654.16 . 570 TA76

= Strong lines listed for the wavelength range 12000-25000 A.

J. Phys. Chem. Ref. Data, Vol. 7, No. 1, 1978
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Section li. Wavenumber Table (Finding List)

Vacuum Air Ao Intensity Vacuum Air Ao Intensity
wavenumber | wavelength and  |Spectrum| Reference || wavenumber | wavelength and | Spectrum | Reference
o(cm™Y) MA) (cm™% | character o(em™1) MA) (cm™% | character

2401.24 41633 80 40 T HiI72 2536.96 39406.47 125 I HU71
2408.112 41514.978 15 Xe1 HU73 2537.66 39395.70 140 I HU71
2436.02 41039.38 5 Bri HU72 2538.94 39375.85 25 I3 HU71
2444.87 40890.82 15 Bri HU72 2541.14 39341.75 45 Br: HUT1
2445.513 40880.069 4 Arg HU73 2542.24 39324.70 1000 B Hg: HU65
2446.879 40857.246 50 Hg1 HU65 2542.598 39319.127 2 Ari HU73
2452.859 40757.634 12 Xet HU73 2542.70 | 39317.60 70 Bri HU71
2453.753 40742.801 20 Sm MO70 ' 2544.48 39290.11 1500 B Hg1 HU65
2454.96 40722.76 40 Bri HU72 2545.011 39281.849 5000 Hg1 HU65
2457.228 40685.162 250 Kr1 KA69 2545.32 39277.09 7 I HU71
2458.674 40661.242 400 Hg: HU65 2546.77 39254.67 600 B Hg1: HU65
2466.50 40532.16 15B Cli HU71 2548.06 39234.88 5 I HU71
2469.630 40480.860 0.01 Liy LZ70 2548.77 39223.91 35 Bri HU72
2469.749 40478.90 0.01 C 4 He1 L170 2552.316 39169.420 I Ari HU73
2472.622 40431.880 0.01 Na1 LZ70 2553.309 39154.184 20 Xel HU73
2473.71 40414.15 15 Bri HU71 2560.82 39039.4 B Pb: ANG68
2474.18 40406.39 10 Bri HU71 2562.249 39017.585 15 Sm 1 MO70
2476.80 405371.82 15 Bri nurz 2566.13 38938.6 Pby AN6S
2478.53 40335.56 25B Cly? HU71 2566.673 38950.321 4 Ari HU73
2480.07 40310.52 25B Clr? HU71 2566.68 38950.1 Pb1 ANG68
2485.12 40228.54 80 It HU72 2567.380 38939.602 270 Xet HU73
2485.945 40215.185 200 Hg1 HU65 2571.716 38873.941 12 Sm 1 MO70
2487.112 40196.317 25 Xe1 HU73 2573.570 38845.937 15 Sm1 MO70
2488.67 40171.21 100 B Cl1: HU71 2574.05 38838.65 9 Cli HU72
2489.462 40158.370 0.01 K1 LZ70 2574.55 38831.1 Pb1 ANG68
2493.73 40089.57 25 Cl1 HU71 2574.57 38830.82 90 11 HU71
2493.98 40085.59 30 Cl1 HU71 2575.45 38817.64 6 Cli HU72
2496.85 40039.50 700 B Hg1 HU65 2576.577 38800.601 4 Ari HU73
2498.06 40020.12 20 It HU71 2580.65 38739.40 210 I? HU71
2499.491 39997.240 4 Ari HU73 2580.65 38739.40 210 I1? HU71
2500.21 39985.68 35B Cli HU71 2580.753 38737.815 175 Xe1 HU73
2500.42 39982.46 10 I HUT1 2581.43 38727.61 190 I HU71
2501.55 39964.36 120 B Bri HU71 2584.211 38685.985 140 Xe1 HU73
2502.125 39955.140 120 Xe 1 HU73 2587.936 38630.293 2 Ari HU73
2504.093 39923.730 0.01 Rb: LZ70 2588.32 38624.60 3 I HUT1
2505.769 39897.029 900 Hg1 HU65 2594.159 38537.629 20 Sm 1 MO70
2506.26 39889.18 7 1 HU71 2596.926 38496.568 10 Xe1 HU73
2506.30 39888.58 5 I HU72 2600.619 38441.900 30 Sm 1 MO70
2506.77 39881.09 25 Cli HU71 2604.483 38384.869 1 Arj HU73
2507.13 39875.33 40 Cl HUT1 2606.59 38353.88 12 Cly HU72
2509.913 39831.157 300 Hgi HU65 2607.14 38345.75 150 Br; HU72
2510.334 39824.470 1 Ari HU73 2608.840 38320.762 2 Arg HU73
2514.98 30750.83 20 Cl: HU71 2610.70 38203.16 6 I HU72
2515.41 39744.11 18 Cli HU71 2615.55 38222.45 10 Bri HU72
2515.660 39740.175 11 Sm MO70 2618.8 38175.0 800 Hg1 HU65
2517.19 39716.04 0B Cl1 HU71 2623.245 38110.332 9 Arg HU73
2517.83 39705.91 25 Bri HU72 2631.33 37993.23 22 Cli HU72
2518.62 39693.50 25 Bri HU71 2633.22 37966.02 160 Cl HU72
2522.979 39624.876 8 Xe1 HU73 2635.8 37928.8 200 Heg1: HU65
2523.58 39615.48 80 Cl: HU71 2637.003 37911.499 1 Ari HU73
2524.32 39603.79 70 Chh HU71 2637.1 37910.1 80 B Hg1? HU65
2525.18 39587.14 6B 157 HU71 2637.4 37905.8 80 B Hg1? HU65
2525.65 39583.05 20B Bri? HU71 2644.25 37807.61 30 Cl HU72
2525.87 39577.08 6B 11?7 HUT71 2648.08 37752.91 3 I HUT72
2525.94 39578.41 20B Bri? HU71 2648.564 37746.015 15 Sm 1 MO70
2526.312 39572.600 100 Kr1 KA69 2649.264 37736.035 30 Ne 1 HU73
2527.292 39557.248 220 Kr1 KA69 2653.51 37675.60 40 B Cl1? HU72
2530.22 39511.42 16 B Cly? HU72 2653.63 37674.01 40 B Cli? HU72
2530.27 39510.64 6B Cl1? HU72 2656.473 37633.648 10 Sm 1 MO70
2531.24 39495.50 55 Bri HUT1 2659.1 37596.5 300 Hg: HU65
2531.55 39490.74 35 Bri HU71 2663.69 37531.67 30 Bri HU72
2531.754 39487.540 1 Ar1 HU73 2666.175 37496.65 100 Hg1 HU65
2531.820 39486.518 1100 Kr1 KA69 - 2670.21 37440.03 20 I HU72
2535.82 39424.16 ‘ 40 I 1IuU71 2671.505 37421.6891 12 Nd 1 MO70
2535.830 39424.060 0.01 Cs1 LZ70 2676.938 37345.93 0.01 5 K1 Jon2
2536.012 39421.230 0.01 Cs1 LZ70 2678.008 37331.11 0.01 1 K1 Jo72
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Section II. Wavenumber Table (Finding List) —~Continued

Yacuum Air Ao Intensity Vacuum Air Ao Intensity
W b wavelength and | Spectrum| Reference || wavenumber | wavelength and | Spectrum | Reference
o(em™Y) MA) (cm™Y | character o(cm™?) MA) | (em™Y | character

2679.6 37308.8 160 He1 HU65 2793.54 35787.11 10 Bri HU72
2680.47 37296.77 11 Cli HU72 2795.65 35760.04 11 Cl1 HU72
2680.9 37290.7 200 B Hg1? HU65 2797.522 35736.18 150 Hg1 HU65
2681.2 137286.6 200 B Hg1? | HU6S 2800.990 35691.926 30 Xel HU73
2682.56 37267.72 20B Ci1? HU72 2801.25 35688.67 30 Cl1 HU72
2682.85 37263.69 20B Cli? HU72 2801.83 35681.23 13 Cli HU72
2683.458 37255.184 25 Xe 1 HU73 2815.554 35507.304 20 Ne1 HU73
2683.755 37251.067 8 Ari HU73 2818.840 35465.914 10 Ari HU73
2684.21 37244.81 19 Cl: HU72 2821.66 35430.52 120 Cl1 HU72
2687.02 37205.76 20 Cl: HU72 2822.30 35422.40 22 Cl HU72
2687.771 37195.419 15 Sm 1 MO70 2825.51 35382.19 13 Cl1 HU72
2689.170 37176.057 6 Ari HU73 2830.95 35314.16 13B | CI1? HU72
2689.19 37175.78 50 Bri HU72 2831.12 - | 35312.04 13B | Cl1? HU72
2689.459 37172.062 15 Ne HU73 2833.56 35281.72 30 Cl: HU72
2689.88 37166.31 22 Cl: HU72 2835.12 35262.30 11 Cl1 HU72
2692.258 37133.416 9 Ari HU73 2836.354 35246.924 110 Xe1 HU73
2692.79 37126.08 4 I HU72 2838.390 35221.64 15B Ar? HU73
2696.442 37075.797 14 Ari HU73 2838.500 35210.15 15B Ar1? HU73
2696.765 37071.37 0.01 3 K1 JO72 2838.7 35217.5 200B | Hg1 HU65
2698.10 37053.01 .15 Bri HU72 2844.37 35147.58 7 I HU72
2701.711 37003.491 9 Ari HU73 | 2848.443 35097.327 2 Ari HU73
2702.04 36998.97 11 Cli HU72 2850.00 35078.15 5 I: HU72
2711.05 36876.03 19 Cl1 HU72 2850.642 35070.253 5000 I Xe1 HU73
2713.051 36848.818 190 Xe1 HU73 2851.594 35058.546 2 Ari HU73
2717.475 36788.827 850 Xe1 HU73 2852.90 35042.50 10 Bri HU72
2719.94 36755.49 8 I HU72 2854.025 35028.676 75 Xe1 HU73
2720.672 36745.616 18 Sm 1 MO70 2856.65 34996.48 40 Cl: HU72
2726.478 36667.367 12 Sm1 MO70 2860.370 34950.98 30 Ar1 HU73
2730.380 36614.952 20 Xe 1 HU73 2861.85 34932.90 8 Bri HU72
2730.554 36612.62 0.01 7 Ki JO72 2862.27 34927.78 5000 Hg 1 HU65
27317.81 36515.58 Z I HU72 2862.950 34919.495 12 Nd 1 MO70
2738.352 36508.360 450 Xe1 HU73 2865.25 34891.45 15 Bri HU72
2740.327 36482.046 30 Ari HU73 2866.77 34872.98 30 Hg1 HU65
2741.106 36471.678 20 Ne1 HU73 2867.89 34859.33 10 Bri HU72
2744.964 36420.419 S Ar) HU73 2868.47 34852.26 8 Cl1 HU72
2747.627 36385.119 10B Ar1? HU73 2870.46 34828.12 17 Cl1 HU72
2747.973 36380.538 10B Ary? HU73 2874.431 34780.010 80 Ne1 HU73
2749.26 36363.51 40 It HU72 2877.410 34744.002 170 Xe1 HU73
2749.309 36362.86 0.01 4 K1 JOo72 2879.05 34724.16 250 Hg1: HU65
2749.91 36354.96 10 Cl: HU72.- 2885.477 34646.877 20 Nd1 MO70
2752.763 36317.245 15 Sm 1 MO70 2885.72 34643.95 4 11 HU72
2753.32 36309.89 25 Bri HU72 2889.52 34598.39 . 90 I - HU72
2753.84 36303.07 7000 He: HU65 2894.136 34543.217 20 Nd1 MO70
2753.878 36302.529 15 Ari HU73 2896.66 34513.11 900 11 HU72
2754.80 36290.38 85 I HU72 2897.357 34504.815 14 Nd 1 MO70
2755.49 36281.33 . 18 Cl1 HU72 2898.612 34489.860 40 Ne1 HU73
2756.88 36263.00 14 Cl1 HU72 2900.161 34471.442 100 Ne 1 HU73
2758.79 36237.89 160 I HU72 2901.815 34451.806 1¢ Nd 1 MO70
2759.258 36231.741 150 Xe1 HU73 2904.56 34419.27 14 | Cl: HU72
2760.841 36210.972 25 Ar1 HU73 2905.26 34410.94 4 I " HU?2
2760.976 36209.206 250 Xe1 HU73 2906.26 34399.09 6B Clr? HU7?72
2761.708 36199.603 18 Ne i HU3 2906.47 34396.64 16 8 iy HU72
2769.39 36099.19 3 I HU72 2911.663 34335.274 450 Xe1 HU73
2773.52 36045.44 55 11 HU72 2915.02 34295.73 10000 I: HU72
2773.546 36045.094 20 Xe1 HU73 2917.143 34270.76 0.01 12 Si JA67
2776.199 | 36010.65 0.01 25 B LI70 2917.88 34262.11 3 I HU72
2776.835 36002.41 0.01 50 B1 LI70 2918.192 34258.45 0.01 6 S1 JA67
2777.58 35992.81 15 Cl1 HU72 2920.251 34234.29 0.02 2 S1 JA67
2771.979 35987.589 10 Nd MO70 2924.73 34181.87 150 Bri HU72
2780.55 35954.30 35 Bri HU72 2929.062 34131.310 600 Ne1 HU73
2786.32 35879.85 25 Br: HU72 2929.68 34124.11 6 I8 HU72
2786.59 35876.36 24 Cli HU72 2930.36 34116.23 35 . Clt HU72
2787.87 35859.94 35 Cl: HU72 2930.900 34109.921 10 Nd MO70
9789 824 35834 784 120 Ne 1 HU73 2032.22 34094.52 13 Cli HU72
2790.95 35820.27 12 Cl1 HU72 2933.917 34074.837 90 Xe1 HU73
2793.15 35792.15 55 Cli HU72 2936.89 34040.34 3 11 HU72
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Section 11. Wavenumber Table (Finding List) —Continued

Vacuum Air Ao Intensity Vacuum Air Ao Intensity
wavenumber | wavelength and Spectrum| Reference || wavenumber } wavelength and Spectrum | Reference
of{cm™?) MA) (cm™?%) | character o(cm™Y) AMA) {cm™ Y | character

2939.106 34014.662 150 Xe 1 HU73 3080.575 32452.631 15 Nd MO70
2939.927 34005.187 10 Nd MO70 3081.34 32444.56 10 Bri HU72
2943.38 33965.28 7 1 HU72 3081.87 32438.98 8 I HU72
2944.42 33053.29 9 11 HU72 3084.45 32411.89 13 Cli1 HU72
2047 909 33913.069 2200 Ne1 HU73 3086.50 32390.32 1 I LU75
2947.972 33912.38 3 Ari HU73 3089.08 32363.27 5 I LU
2948.787 33902.998 1300 B Ne1? HU73 3089.808 32355.650 70 Xe1 HU73
2949.065 33899.801 1300 B Ne1? HU73 3091.56 32337.29 22 Cli HU72
2954.668 33835.533 30 Sm 1 MO70 3091.76 32335.22 1 11 LU75
2069.485 33666.692 3500 1 Xe1 HU73 3091.86 32334.17 50 Br1: HU72
2970.71 33652.85 60 Ch HU72 3092.732 32325.060 50 Arg HU73
2971.479 33644.110 11 Nd MO70 3093.18 32320.37 8 It HU72
2974.105 33614.403 100 Sm 1 MO70 3094.565 32305.919 10 Nd MO70
2975.775 33595.540 12 Nd MO70 3095.409 32297.104 12 Ar1 HU73
2976.100 33591.86 8 Ari HU73 3095.794 32293.081 100 Xe1 HU73
2978.262 33567.470 50 Xe1 HU73 3096.38 32286.97 60 B Bri HU72
2980.56 33541.63 13 Cli HU72 3099.68 32252.60 40 Bri HU72
2981.93 33526.18 5 11 HU72 3100.173 32247.469 20 Ar1i HU73
2982.68 33517.75 24B ‘| Qy? HU72 3102.185 32226.556 20 Ari HU73
2983.00 33514.20 24 B Cly1? HU72 3103.83 32209.43 140 Cl1 HU72
2983.252 33511.327 30 Ne 1 HU73 3108.975 32156.182 10 Sm MO70
2901.51 33418.82 2 11 HU72 3109.485 32150.87 6000 Hg1 HU65
2991.64 33417.39 14 Cl1 HU72 } 3114.72 32096.86 5 Bri HU72
2992.332 33409.635 40 Kri KA69 3115.090 32093.058 16 Sm MO70
2993.148 33400.538 20 Kri KA69 3116.95 32073.90 1 1 LU
2094.89 33381.07 28 Ch HU72 3120.360 | 32038.85 9 Ar1 HU73
2995.353 33375.955 50 Sm 1 MO70 3121.60 32026.12 15 Bri HU72
2997.472 33352.352 450 Ne1 HU73 3125.495 31986.21 25 Ar1 HU73
2998.43 33341.72 20B Cli? HU72 3125.75 31983.60 1 I LU75-
2998.57 33340.16 20B Cli1? HU72 3126.068 31980.355 20 Nd1? MO70
2999.240 33332.683 80 Ne1 HU73 3126.068 31980.355 20 Nd 1? MO70
3003.09 33289.95 45 Chi HU72 3129.660 31943.64 20 Ari HU73
3003.594 33284.366 80 Ar1i HU73 3131.849 31921.323 10 Sm MO70
3004.40 33275.41 15B Cl1? HU72 3133.817 31901.277 240 Sm1 MO70
3004.50 33274.38 15 B Ql:? HU7?2 3134.53 31894.01 SB 112 HU72
3005.304 33265.433 75 Xe1 HU73 3134.83 31890.96 5B I3y? HU72
3008.31 33232.19 400 I HU72 3137.62 31862.60 300 Bri HU72
3009.66 '33217.32 40 Cliy HU72 3137.878 31859.980 40 Ne1 HU73
3011.81 33193.60 14 Cl: H1172 3138.74 31851.27 160 Cli HU72
3013.669 33173.094 250 Ne1 HU73 3140.28 31835.61 12 I HU72
3016.733 33139.400 95 Ar1 HU73 3140.70 31831.29 35 Cli HU72
3016.80 33138.67 6 11 HU72 3141.900 31819.20 18B Arr? HU73
3018.740 33117.37 0.01 10 B1 LI70 3142.140 31816.76 18 B Ar1? HU73
3019.225 33112.05 0.01 16 B B1 LI70 3145.75 31780.25 3 11? Lu7s
3023.087 33069.750 90 Ari HU73 3145.75 31780.25 3 I1? LU75
3023.465 33065.627 10 Sm 1 MO70 3145.90 31778.70 0.01 5LB Bel HO69
3023.640 33063.713 10 Sm MO70 3146.16 31776.11 340 Cli HU72
3024.68 33052.32 40 Cly HU72 3146.27 31775.05 0.01 41LB Bei HO69
3030.61 32987.66 3 I HU72 3150.959 31727.726 15 Nd MO70
3035.858 32930.634 8 Ar1 HU73 3151.860 31718.65 50 B Ar1 HU73
3038.407 32903.020 200 Sm1 MO70 3158.96 31647.36 15 Bri HU72
3040.564 32879.664 40 Ari HU73 3160.68 31630.13 600 Br1 HU72
3042.139 32861.786 25 Nd1 MO70 3162.37 31613.24 120 Cl1 HU72
3046.535 32815.236 25 Nd1 MO70 3162.903 31607.907 555 Xe1 HU73
3051.89 32757.60 50 Clhi HU72 3164.396 31592.99 0.01 22 X1 JO72
3051.98 32756.62 1 I Lu7s 3166 57 31571.30 70 Cl HU72
3053.510 32740.278 25 Sm MO70 3167.156 31565.469 14 Sm MO70
3053.604 32739.262 1800 1 Xe1 HU73 3170.24 31534.75 12 11 HU72
3057.84 32693.90 120 Bri HU72 3173.62 31501.15 30 Cli HU72
3061.899 32650.57 2 I LU7 3175.407 31483.449 10 Sm MO70
3061.927 32650.266 11 Ar] HU73 3181.14 31426.71 19B Cli? HU72
3062.326 32646.023 12 Smi1 | MO70 3181.35 31424.67 19B Cli? HU72
3063.85 32629.80 18 1\ Cl: HU72 3182.97 31408.63 30 1§ HU72
3066.335 32603.341 14 1 Sm 1 MO70 3183.153 31406.82 0.01 7 K1 ( Jo72
3068.350 32581.916 ‘ 12 | Xe 1 HU73 3185.461 { 31384.07 0.01 33 ! Ki | JO72
3071.72 32546.17 | 70 | Cl1 HU72 3189.18 31347.47 5 | I | HU72
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Section II. Wavenumber Table (Finding List) —~Continued

Vacuum Air Ao Intensity Vacuum Air Ao Intensity
wavenumber | wavelength and Spectrum| Reference || wavenumber | wavelength and Spectrum | Reference
ofem™!) AMA) (cm™Y | character - ofem™?) MA) (em™Y) | character

3190.346 31336.011 125 Xe1 HU73 3292.70 30361.93 10 I Lu7s
3191.520 31324.485 800 I Ar1 HU73 3299.43 30300.00 1 13? LU75
3193.200 31308.018 50 Nd 1 MO70 3299.43 30300.00 1 I1? LUTS
3194.248 31297.747 65 Sm 1 MO70 3303.842 30259.534 10 ~Nei HU73
3196.471 31275.972 80 Xe1 HU73 3304.540 30253.143 600 Xe1 HU73
3197.505 31265.866 14 Nd MO70 3304.90 30249.89 0.01 4L Bei HO69
3198.27 31258.39 11B Cli? HU72 - 3305.531 30244.086 12 Nd MO70
3198.505 31256.091 130 Sm 1 MO70 3306.56' 30234.66 8 Bri HU72
3198.53 31255.85 1B Cli1? HU72 3307.25 30228.36 6 I HU72
3200.07 31240.80 20 Ch HU72 3307.291 30227.991 24 Nd MO70
3200.52 31236.40 8 Iy HU72 3307.690 30224.345 20 Nd MO70
3205.493 31187.953 15 Sm 1 MO70 3310.303 30200.474 150 B Ne1? HU73
3206.54 31177.75 22 Cl: HU72 3310.401 30199.579 150 B Ne1? HU73
3208.470 31159.00 0.01 11 S1 JAO7 3315.813 30150.302 60 Nd MO70
3210.912 31135.317 25 Nd 1 MO70 3320.17 30110.73 40 Cl HU72
3212.137 31123.43 0.01 18 S1 JA67 3320.99 30103.3 0.01 Cs1 Joe61
3215.376 31092.091 10 Nd MO70 3321.93 30094.77 4 11 HU72
3215.469 31091.192 15 Sm 1 MO70 3322.79 30086.98 8 I; HU72
3217.741 31069.227 16000 I Xe1 HU73 3325.47 30062.73 13 Cl1 HU72
3218.174 31065.04 0.01 23 S JA67 3326.546 30053.01 3 I LU7s
3219.812 31049.255 30 Nd MO70 3327.356 30045.697 5 Ar) HU73
3221.09 31036.94 24 Cli HU72 3327.669 30042.871 11 Ari HU73
3221.13 31036.54 8 I HU72 3328.844 30032.27 1 I LU75
3221.736 31030.713 12 Sm MO70 3329.28 30028.33 120 11 HU72
3222.21 31026.14 5 11 HU72 3329.60 30025.45 1 I1? LU75
3225.11 30998.23 14 Cl: HU72 3329.60 30025.45 1 I1? LU75
3226.199 30987.774 80 Ari HU73 3330.42 30018.05 6 Bri HU72
3227.096 30979.162 300 Kr1 KA69 3331.39 30009.31 50 Cl HU72
3231.96 30932.6 1006 Ba1 PA76 3333.27 29992.39 5 11 HU72
3233.06 30922.02 - 6B Bri? HU72 3333.56 29989.81 12 Cl1 HU72
3233.29 30919.82 6B Bri? HU72 3334.089 29985.025 75 Xel HU73
3233.89 30914.08 5 Bri HU72 3335.119 29975.771 20 Nd MO70
3234.848 30904.934 10 Nd MO70 3335.76 29970.00 7 I HU72
3240.059 30855.221 15 Xe1 HU73 3336.648 29962.034 80 Sm 1 MO70
3246.481 30794.182 500 Xe1 HU73 3340.376 29928.596 10 Nd MO70
3249.003 30770.290 150 Sm 1 MO70 3340.73 29925.39 10 Cli HU72
3250.317 30757.850 20 Nd -MO70 3344.310 29893.390 30 | Nd MO70
3255.207 30711.639 20 Ne1 HU73 3347.45 29865.34 250 Bri HU72
3258.02 30685.1 27 Ba1 PA76 3350.13 20811.45 350 Br: HU72
3260.312 30663.542 300 Kr1 KA69 3351.358 29830.523 10 Sm MO70
3260.60 30660.80 360 Cl: HU72 3353.083 29815.177 10 Nd MO70
3261.01 30656.98 110 Br: HU72 3353.257 29813.622 100 Xe1 HU73
3263.060 30637.72 20B Ar1? HU73 3353.97 29807.28 40 Br1 HU72
3263.300 30635.47 20B Ari? HU73 3355.21 29796.30 300 Cli HU72
3264.15 30627.49 7 11 HU72 - 3356.066 29788.667 12001 Ar1 HU73
3267.620 30594.965 20 Ne1 HU73 3356.16 29787.8 62 Ba1 PAT76
3269.74 30575.13 8 I HU72 3359.77 29755.83 1 11 LU75
3273.020 30544.49 55 Ar 1 HU73 3361.00 29744.94 1 11 LU
3273.63 30538.81 13 Cl1 HU72 3361.039 29744.601 15 Nd MO70
3275.869 30517.937 12 Nd MO70 3363.22 29725.30 4 I HU72
3277.352 30504.116 100 Xe1 | HU73 3364.493 29714.05¢ 15 Ne 1 HU73
3277.65 30501.34 150 Bri HU72 3365.129 29708.449 10 Nd MO70
3280.434 30475.455 1500 I Xe1 HU73 3365.416 29705.915 14 Sm 1 MO70
3281.006 30470.156 10 Nd MO7y 3365.446 29705.650 30 Nd 1 MO70
3281.29 30467.5 41 Bai PA76 3365.68 29703.61 11 Cl HU72
3282.29 30458.23 200 Bri HU72 3368.46 29679.02 14 Cli HUT2
3282.771 30453.764 60 Ar1 HU73 .3369.75 29667.70 1 I LU75
3284.24 30440.14 ‘14 Cl: HU72 3371.809 29649.585 100 Xe1 HU73
3284.893 30434.100 25 Sm'1 MO70 3373.214 29637.243 25 Nd MO70
3285.347 30429.895 22 Nd1 MO70 3373.93 29630.98 40 Cli HU72
3286.033 30423.535 60 Xe1 HU73 3376.83 29605.50 250 Br: HU72
3287.60 30409.03 1 I LU7s 3379.809 29579.412 120 Sm MO70
3288.65 ~ | 30399.32 160 Cl; HU72 3381.31 29566.28 14 Cli HU72
3200.321 30383.88 8 11 1175 3381.88 20561.29 4 11 HI72
3290.65 30380.85 500 Br: HU72 3382.230 29558.23 40 B Ary HU73
3292.69 30362.00 110 Cl1 | HU72 3383.54 29546.76 40 Cli HU72
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Section 1. Wavenumber Table (Finding List) —Continued

MICHAEL OUTRED

Vacuum Air Ao Intensity Vacuum Air Ao Intensity
wavenumber | wavelength and Spectrum| Reference wavenumber | wavelength and Spectrum | Reference
olem™) - MA) , fem™ Y | character o(em™?) AMA) (cm™Y) | character

3383.665 29545.703 100 Nd1 MO70 3485.40 28683.29 30 Bri HU72
3383.730 29545.127 20 Xe 1 HU73 3488.753 28655.717 1000 1 Kr1 KA69
3385.08 29533.34 10 11 HU72 3490.16 28644.17 14 Clx HU72
3385.10 29533.17 1 I LU75 3490.819 28638.770 15 | Nd1 MO70
3385.528 29529.445 15 Sm MO70 3493.94 28613.17 25 Cli HU72
3388.80 29500.92 160 Cl: HU72 3494.032 28612.427 1000 Ar HU73
3390.809 29483.454 25 Nd MO70 3494.261 28610.550 180 Kr1 KA69
3392.340 29470.148 25 Nd MO70 3494.695 28607.006 50 Nd MO70
3392.79 29466.26 11 Cl HU72 3495.359 28601.572 | 15 Nd MO70
3394.80 29448.82 150 Cl; HU72 3497.721 28582.246 750 Xe1 HU73
3394.884 29448.055 150 Xe1 HU73 3499.91 28564.35 100 Cli1 HU72
3394.910 29447.826 50 Ne1 HU73 3503.731 28533.216 85 Ne1 HU73
3395.55 29442.28 30 Br1 HU72 3504.051 28530.615 55 Ar1 HU73
3397.08 20421.23 10 Cl: HU72 3504.970 28523.13 30B Ar: HU73
3400.18 29402.19 1 11 HU72 3506.77 28508.49 80 Bri HU72
3401.815 29388.065 11 Sm MO70 3508.066 28497.958 900 Ari HU73
3402.238 29384.406 300 Xe1 HU73 3509.896 28483.112 35 Nd1 MO70
3403.917 29369.918 10 Nd MO70 3510.185 28480.767 100 Sm1 MO70
3405.20 29358.84 40 Bri HU72 3511.927 28466.640 35 Nd1 | MO70
3405.62 29355.22 15B Bri? HU72 3511.937 28466.55 2 I LU75
3405.94 29352.46 15B Bri? HU72 3512.006 28465.99 2 I LU75
3406.401 29348.501 15 Nd MO70 3512.895 28458.790 8 Xe1 HU73
3406.96 29343.68 24 Ch HU72 3516.790 28427.265 45 Ar] HU73
3409.56 29321.30 2 11 HU72 3518.235 28415.59 12B Ar1? HU73
3412.68 29294.49 300 Bri HU72 3518.395 28414.30 12B Ar1? HU73
3415.223 29272.677 90 Ari HU73 3519.15 28408.20 1 Se MO74
3417.301 29254.880 60 Ari HU73 3519.84 28402.64 6B | Cl1? HU72
3419.427 29236.693 300 Kr1 KA69 3520.33 28398.70 16 B Cli1? HU72
3426.97 29172.34 3 Il HU72 3521.877 28386.207 125 Ne 1 HU73
3431.94 29130.08 50 Cli HU72 3522.455 28381.545 250 Xe1 HU73
3432.411 29126.092 300 1 Ar1 HU73 3523.00 28377.16 350 Bri HU72
3433.109 29120.183 20 Sm1 MO70 3526.81 28346.50 500 Bri HU72
3433.76 29114.65 100 Br: HU72 3527.843 28338.20 0.01 1 Fe LI76
3435.18 29102.59 20 Chi HU72 3527.873 28337.970 200 Sm MO70
3435.424 29100.550 40 Ari HU73 3530.853 28314.045 300 Ari HU73
3436.67 29090.00 9 Cch HU72 3534.808 28282.36 6 Ari HU73
3437.541 29082.638 100 Nd1 MO70 3536.358 28269.97 12B Ar1? HU73
3438.615 29073.555 10 Nd1 MO70 3536.518 28268.69 12B Ary? HU73
3441.789 29046.734 75 Xe1 HU73 3536.64 28267.71 240 Cli HU72
3444.812 29021.247 8 Xe1 HU73 3539.661 28243.597 12 Nd MO70
3446.21 29009.45 110 Ch HU72 3540.00 28240.88 3 I HU72
3447.376 28999.668 40 Nd1 MO70 3540.112 28239.999 15 Nd1i MOQO70
3449.564 28981.265 12 Ar1 HU73 3540.330 28238.250 400 Ari HU73
3453.888 28944.992 30 | Nd MO70 3540.45 28237.29 30 Cli HUT2
3454.91 28936.42 20 Bri HU72 3540.563 28236.402 50 Nd MO70
3457.135 28917.807 30 Nd1 MO70 3545.795 28194.726 300 Ari HU73
3457.47 28914.93 50 B Cli? HU72 3555.15 28120.50 170 Ch HU72
3457.51 28914.68 50B Cl1? HU72 3555.780 28115.553 50 Xe1 HU73
3460.98 28885.70 60 Cli HU72 3559.178 28088.713 15 Xe 1 HU73
3463.292 28866.397 50 Nd1 MO70 3559.52 28086.01 60 Bri HU72
3463.60 28863.82 1 I Lu7s 3559.70 28084.59 2 I LU
3463.95 28860.90 1 ARS! LU75 3559.931 28082.780 15 Nd1 MO70
3467.035 28835.223 450 Ar1 HU73 3561.31 28071.90 1 11 LU75
3468.567 28822.491 140 Kr1 KA69 3561.861 28067.55 0.01 1 Fe 1 Li76
3472.23 28792.08 100 Cl: HU72 3561.870 28067.493 20 Nd1 | MO70
3473.825 28778.871 25 Nd MO70 3562.59 28061.83 14 B Cl1? ° HU72
3474.281 28775.083 2500 1 Ar1 HU73 3562.74 28060.60 14 B Cli? @ HU72
3474.929 28769.714 150 Kr1 KA69 3563.86 28051.81 t 120 Br1 ° HU72
3475.61 28764.08 2 11 HU72 3564.264 28048.71 [ 1 I ¢ LU75
3476.000 28760.864 25 Nd MO70 3564.85 28044.05 35 Cl1 | HUT2
3478.001 28744.305 40 Ne1 HU73 3566.41 28031.78 9 Cli ! HU72
3482.770 28704.95 60 Ar 1 . HU73 3569.879 28004.514 11 Ari HU73
3483.24 28701.07 5 Br1 HU72 3570.37 28000.66 80 Bri HU72
3483.65 28697.70 12 Cl1 HU72 3573.362 27977.219 150 Ari HU73
3483.772 28696.690 15 Xe 1 HU73 3574.040 27971.914 40 Ne1 | HU73
3484.578 28690.049 300 Ar HU73 3577.39 27945.72 1 I | LU7s

J. Phys. Chem. Ref. Data, Vol. 7, No. 1, 1978



ATOMIC SPECTRAL LINES 15

Section 11. Wavenumber Table (Finding List) —Continued

Vacuum Air Ao Intensity Yacuum Air Ao Intensity
wavenumber | wavelength and Spectrum| Reference wa b wavele gth and . | Spectrum| Reference
o(em™?) AA) {em™% | character ofem™ 1) MA) {em™Y | character

3578.450 27937.439 15B Ar1? HU73 3737.70 26747.12 ! 60 - Cl HU72
3578.763 27934.995 15B Ar1? HU73 3737.92 26745.55 t 1 11 HU72
3582.562 27905.37 0.01 Rb1 JO61 3739.41 26734.89 . 250 Br1 HU72
3584.08 27893.53 40 Clhi HU72 3741.058 26723.124 10 Nd1 MO70
3594.73 27810.89 180 Cli HU72 3750.025 26659.216 0.01 17 Fe1i LI76
3596.51 27797.15 150 Bri HU72 3755.852 26617.86 0.01 7 Fe1 LI76
3597.55 27789.11 1 11 LU7s 3757.626 26605.288 5 Ar1 HU73
3597.962 27185.928 75 Ar1 HU73 3764.921 26553.74 15 Te MO75
3599.28 27175.76 20 B Bri1? HU72 3764.98 26553.32 1 11 LU75
3599.88 27771.13 208 Bri? HUT2 3766.02 26545.99 10 Bri HUT2
3602.66 27749.7 12 Bai PA76 3766.438 26543.041 200 Ar1 HU73
3603.502 27743.212 15 Xe1 HU73 3766.988 26539.17 38 | Te1l MO75
3605.27 27729.61 400 < Cla HU72 3770.689 26513.12 0.01 13 S JA67
3605.865 27725.042 15 Nd 1 MO70 3771.01 26510.86 1 I LU75
3611.44 27682.23 1 I3 HU72 3771.010 26510.861 2500 1 Xe1 HU73
3625.687 27573.461 100 Ne1 HU73 3771.945 26504.29 0.01 9 S JA67
3625.74 27573.05 9 11 LU75 3772.687 26499.08 0.01 6 S JA67
3626.47 27567.50 15 Bri HU72 3774.254 26488.06 ' 6 Cm1 CO76
3632.76 27519.78 80 Cli HU72 3774.48 26486.49 1 I: LU7s
3641.464 27454.002 20 Nd1 MO70 3775.25 26481.09 30 Cl1 HU72
3643.50 27438.65 5 11 LU75 3776.608 26471.568 8 Xe1 HU73
3653.17 27366.03 60 B Ci1? HU72 3782.42 26430.89 1 Se MO74
3653.250 27365.42 12 I | LU75 3782.745 26428.62 13 Te MO75
3653.58 27362.95 10 Bri HU72 3787.41 26396.06 60 Cl1 HU72
3653.64 27362.50 60 B Cl1? HU72 3787.87 26392.9 0.01 5 Mg1 RI65
3654.462 27356.342 150 Ari HU73 3793.26 26355.34 0.02 43 Zr TA76
3660.086 27314.31 0.01 Rb1 JO61 3797.08 26328.84 1 11 LU
3662.258 27298.111 30B Xe 1? HU73 3799.41 26312.70 0.01 2 Fe LI176
3662.456 27296.636 30B Xe 1? HU73 3799.74 26310.38 40 Cli HU72
3663.82 27286.47 3 I1 HU72 3804.94 26274.45 3 I HU72
3663.916 27285.760 - 30 Ari HU73 3805.56 26270.17 15 Bri HU72
3668.03 27255.16 1 I LU75 3805.718 26269.084 2000 I Xe1 HU73
3672.012 | 27225.60 50 B Ar1 HU73 3809.357 26243.998 12 Sm MO70
3674.827 27204.74 0.01 36 K1 JO72 3810.715 26234.637 30 Ari HU73
3678.272 27179.26 T Te MO75 3812.545 26222.04 0.01 38 Fe1 Li76
3681.569 27154.92 5 I LU75 3816.67 26193.70 70 Br: HU72
3681.73 27153.74 60 B Bri? HU72 3817.420 26188.56 6 Te MO75
3681.81 27153.15 60 B Bri1? HU72 3817.928 26185.07 0.02 5 Si JA67
3682.853 27145.454 100 Ari ‘ HU73 3819.607 26173.56 0.02 13LB| O1 1568
3684.80 27131.11 350 Br1 I HU72 3824.697 26138.73 5 I LU
3685.34 27127.12 0.05 4U Zr ‘ TA76 3827.83 26117.34 2B 1:? HU72
3686.93 27115.42 19B Cly? HU72 3827.88 26116.96 ! 30 Ch HUT2
3687.28 27112.89 19B Clg? HU72 I 3828.15 26115.15 ; 2B 11? HU72
3693.585 27066.58 0.01 59 K1 JO72 3838.686 26043.472 . S 10 Xe1 HU73
3693.95 27063.92 30 B Clr? HU72 3841.65 26023.38 : 2 I HU72
3693.96 27063.85 30B Cly? HU72 3842.046 26020.700 50 Xe1 HU73
3700.12 27018.78 40 Cl1 HU72 3842.590 | 26017.02 2 Te MO75
3703.24 26996.01 40 Cli HU72 3847.15 : 25986.18 2 11 LuU75
3703.75 26992.30 1 11 LU7s 3847.23 = 25985.65 180 Cli HUT2
3705.57 26979.06 11 Cl: HU72 3848.70 25975.71 1 Ii LU
3707.69 26963.62 200 Bri HU72 3858.190 25911.828 50 Nd1i MO70
3709.99 26946.90 8 I HU72 3860.077 25899.15 4 Se MO74
3710.63 26942.25 80 | Ch HU72 3860.93 25893.43 4 1 LU7s
3715.117 26909.711 1000 ; Ar1 HU73 3862.050 25885.930 20 Nd1 MO70
3716.400 26900.422 40 P Kr KA69 3862.23 25884.71 20 Cl1 HU72
3717.337 26893.64 1 11 LU75 3866.682 25854.914 35 Ne 1 HU73
3717.692 26891.07 4 11 LU 3866.76 25854.38 0.01 6 Si1 LI6S
3719.525 26877.82 0.02 8 Li1 JO59 3866.768 25854.34 1 ! Se MO74
3719.65 | 26876.92 4 Bri HU72 | 3867.588 25848.856 37 ; Kri KA69
3719.74 . | 26876.26 14 Cli HU72 3868.58 25842.20 0.02 1 C1 JO65
3723.604 26848.386 10 Nd 1 MO70 " 3869.86 25833.66 0.02 1 C1 JO65
3724.57 26841.41 8 Bri HU72 3871.254 25824.386 20 Sm MO70
3725.362 26835.705 200 Ari HU73 3871.784 25820.844. 30 Xe1 HU73
3727.95 26817.08 1 11 LU75 3875.40 25796.75 1 I Lu7s
3729.62 26805.1 9 Ba1 PA76 3878.20 25778.12 1 1 LU
3735.731 26761.218 50 Kri KA69 3882.110 25752.160 3 Ce m Li72
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Section il. Wavenumber Table (Finding List) —Continued

MICHAEL OUTRED

Vacuum T‘ Air Ao Intensity Vacuum Air Ac Intensity
wavenumber wavelength and Spectrum| Reference || wavenumber | wavelength and Spectrum | Reference
of{em™Y) MA) (cm™Y | character o(em™?) AA) (em™") | character

3882.61 25748.85 120 Bri HU72 3977.706 25133.26 4 11 LU75
3883.50 25742.96 22 Cli HU72 3978.51 25128.18 40- Bri HU72
3886.760 25721.361 12 Nd MO70 3978.629 25127.43 2600 Se1 MO74
3888.52 25709.69 0.20 3H Zr TA76 3978.971 25125.271 900 Ar1 HU73
3889.08 25706.03 0.02 1 C1 JO65 3980.08 25118.25 0.05 38 Zr TA76
3890.36 25697.56 0.02 1 Ch JO65 - 3980.28 25116.98 0.50 1W| Hf GO70
3893.83 25674.65 1 I LU75 3981.478 25109.45 2 I1 LU7s
3894.73 25668.70 0.20 3H Zr TA76 3981.838 25107.18 50° Sei MO74
3895.898 25661.022 450 Ar1 HU73 3982.20 25104.90 1 Iz LU
3900.33 25631.86 0.01 2 Gd m LI173 3982.700 25101.754 15 Nd MO70
3902.960 25614.599 20 Nd 1 MG70 3988.637 25064.383 S Ne 1 HU73
3908.78 25576.48 12 Cly HU72 3991.36 25047.3 -6 Cli RA69
3914.02 25542.21 30 Bri HU72 3993.385 25034.590 20 Nd1 MO70
3915.161 25534.77 1 Se MO74 3994.37 25028.43 40 Cli HU72
3916.60 25525.36 24 Chi HU72 3996.110 25017.51 650 Se1 MOQO74
3916.756 25524.366 650 Ne1 HU73 3996.42 25015.55 40 Cl: HU72
3918.835 25510.836 14 Nd 1?7 MO70 3997.922 25006.16 3 Cm 1 CO76
3918.835 25510.836 14 Nd1? MO70 3998.620 25001.814 30 Nd1 MO70
3919.695 25505.228 400 Ar1 HU73 3998.942 24999.792 30 Ne 1 HU73
3922.15 25489.27 1 Iy LU 4005.20 24960.73 1 11 LU7s
3922.399 25487.646 120 Ari HU73 4008.60 24939.56 10 Bri HU72
3922.54 25480.73 1 I LU75 4009.258 24935.468 S Ne i HU73
3922.76 25485.30 120 Br: HU72 4009.29 24935.29 0.05 200 U Hi GO70
3923.004 25483.725 20 Sm MO70 4010.318 24928.877 500 Ne 1 HU73
3923.18 25482.57 1 I LU7s 4010.692 24926.551 3L Th 1 Gl7a
3925.60 25466.86 1 I LU7s 4011.00 24924.64 1 I LU75
3926.60 25460.38 3 I LU7s 4011.154 24923.68 0.01 1 Fet LI76
3928.361 25448.95 5 Cm 1 CO76 4014.367 24903.732 180 Ne1 HU73
3929.00 25444.83 € I LU7s 4017.82 24882.31 0.02 2 Hfi GO70
3926.805 25439.623 12 Nd 1 MO70 4019.700 24870.700 50 Nd 1 MO70
3933.62 25414.94 140 Bri HU72 4019.98% 24868.90 2 Te1? MO75
3933.960 25412.748 45 Xe 1 HU73 4019.989 24868.90 2 Te1? MO75
3934.690 25408.03 4 Te1 MO75 4020.58 24865.25 1 I LU7s
3935.190 25404.811 100 Nd 1 MO70 4022.175 24855.397 100 Nd 1 MO70
3636.990 25393.188 50 Ne 1 HU73 4022,385 24854.09 8 Te MO75
3938.41 25384.03 2 11 LU75 4025.15 24837.00 S0 B Cli? HU72
3939.755 25375.35 6 Cm1 CO76 4025.54 24834.59 S0B Cly? HU72
3939.78 25375.20 1 I LU7s 4027.145 24824.712 1800 1 Xe 1 HU73
3940.76 25368.89 1 1 Lu7s 4027.19 24824.44 80 Br: HU72
3941.25 25365.74 1 I1? LU 4032.621 24791.00 0.02 3 Si JA67
3941.25 25365.74 1 I1? LU7s 4033.04 24788.43 0.02 2 Hf GO70
3941.58 25363.62 1 1 LU 4033.2¢9 24786.87 9 Cli HU72
3943.015 25354.394 40 Nd 1 MG70 4034.762 24771.85 12B Ary? HU73
3944.74 25343.28 0.02 15 Zr TA76 4034.95 24776.69 25 Br: HU72
3945.55 25338.10 1 11 LuU75 4034.962 24776.62 12 B Ari1? HU73
3947.78 25323.78 300 Cl HU72 4034.988 24776.460 350 Ne 1 HU73
3047.80 25323.7 3 Cl; RA69 4035.033 24776.187 30 Xe1 HU73
3948.80 25317.24 1 I LU75 4036.267 24768.611 90 Kr1 KA69
3951.78 25298.17 100 Cli HU72 4037.18 24763.01 1 I Lu7s
3955.048 25271.246 10 Ne1 HU73 4038.620 24754.187 30 Nd 1 MO70
3957.17 25263 60 95 Bri HU72 4041.774 24734.856 19 Kri KA69
3959.20 25250.74 7 I Lu7s 4042.61 24729.77 0.05 1 Hf GC70
3959.50 25248.82 60 Bri HU72 4042.708 24729.15 0.01 4 Fe LI76
3960.12 25244.88 0.10 4 Hf1 GO70 4045.02 24715.01 20B Br1? HU72
3960.550 25242.140 10 Nd MO70 4045.34 24713.06 20B Bri? HU72
3961.854 25233.820 600 Kr1 KA69 4045.95 24709.31 11 Cli HU72
3962.720 25228.308 70 B Ne1? HU73 4046.404 24706.568 15 Sm MO70
3962.779 25227.934 ! 70B Ne1? HU73 4047.09% 24702.317 60 Xe1 HU73
3970.25 25180.47 i 60 B Cli? HU72 4047.483 24699.97 2 Te1? MC3
3970.62 25178.10 60 B Cli? HU72 4047.483 24699.97 2 Te1? MO7s
3971.11 25174.99 40 Cii HU72 4048.06 24696.47 12 Cli HU72
3973.212 25161.689 250 Ne i HU73 4051.08 24678.01 0.10 6 Hf: GO70
3973.576 25159.384 60 Xe 1 HU73 4055.939 24648.48 0.01 1 Fe LI76
3973.992 25156.75 0.02 2 S JA67 4056.29 24646.36 150 Cli HU72
3974.10 25156.09 0.05 2 Hf 1 GO70 4057.23 24640.63 60 Chi HU72
3975.716 25145.842 175 Xe1 HU73 4059.0¢ 24629.32 14 Cit HU72

J. Phys. Chem. Ref. Date, Vof. 7, Nc. 1, 1978



ATOMIC SPECTRAL LINES 17

Section 11. Wavenumber Table (Finding List) —Continued

Vacuum Air Ao Intensiry Vacuuns | Air Ao w Intenaity
wavenumber | wavelength and Spectrum| Reference || wavenumber | wavelength and Spectrum | Reference
ofem™?) MA) | (em™Y | character ofem ™) AMA) (em™?Y ! character

4061.956 24611.95 6 Cm 1 [ €076 4119.14 24270.29 ;50 Cl1 HU72
4065.40 24591.12 1 I LU75 4119.63 24267.43 0.10 1 Hf G070
4068.951 24569.64 3 Cm 1 CO76 4120.152 24264.33 0.01 1 Fe LI76
4070.657 24559.35 - 3 Cm1? | CO76 4120.48 24262.40 1 11 LU7s
4070.657 24559.35 3 Cm1? ' CO76 4120.68 24261.22 2 I HU72
4071.116 24556.59 0.01 2 :Fe1 L LI76 4120.801 24260.506 120 Kr1 KA69
4072.541 24548.00 0.01 3 Fe LI76 4121.04 24259.08 0.02 32 Zry TA76
4073.86 24540.07 40 Cl1 HU72 4121.06 24259.0 0.50 1 Hi GO70
4076.228 24525.791 10 Ne1 HU73 - 4121.28 24257.69 0.20 1L Tm 1 CA69
4071.79 24516.40 60 Cl: HU72 4122.648 24249.638 600 Ne1 HUT3
4077.843 24516.08 0.01 7 S1 JA67 4125.48 24232.99 1 I LU7s
4078.13 24514.35 20 Bri HU72 4127.875 24218.930 40 Ne1 HU73
4079.130 24508.352 15 Nd 1 MO70 4129.032 24212.153 13 Sm 1 MO70
4079.997 | 24508.12 [ Cm CO76 4129.542 24209.15 2 Te MO75
4082.571 | 24487.69 0.01 2 Fe1 LI76 4129.734 24208.02 6 Cm1 CO76
4082.875 24485.872 13 Nd MO70 4129.83 24207.47 1 I LU75
4083.02 24484.99 6B Br1 HU72 4130.347 24204.44 340 Se 1 MO74
4083.34 24483.08 0.10 3L |{Tm1 CA69 4136.26 24169.84 0.20 1L Tm CA69
4083.34 24483.10 0.10 1 Hf GO70 4136.3 24169.6 0.50 160 Lui BO56
4083.38 24482.82 0.02 42 Zri TA76 4136.555 24168.119 16 Nd1 MO70
4084.158 24478.16 6 Cm1 CO76 4137.700 24161.420 500 Ne1 HU73
4085.326 24471.17 500 Se1 MO74 4138.076 24159.23 : 295 Se1 MO74
4085.52 24470.0 100 Cl: RA69 4138.636 :24155.956 15B Ne1? HU73
4085.74 24468.69 0.02 30 Th m LI74 4139.676 24149.887 15B Ne1? HU73
4086.369 24464.927 25 Ne1 HU73 4139.890 24148.650 10 Nd1 MO70
4086.415 24464.66 0.02 6 Lii i JO59 4139.969 24148.18 700 Se1 MO74
4087.247 24459.670 700 B Ne1? | HU73 4140.30 24146.2 4 -C11 RA69
4087.298 24459.366 700B Ne 1? HU73 4142.013 24136.264 3L Th1 GI74
4088.345 24453.102 14 Ne1i HU73 4143.10 24129.93 5 Br1 HU72
4089.223 24447.850 400 Ne1 HU73 4144.040 24124.467 20 Nd1 MO70
4089.920 24443.648 . 70 Xe1 HU73 4144.94 24119.221 0.07 | 4L Nd 1 BL70
4090.70 24439.02 140 Br1 HU72 4147.564 24103.961 0.12 4L Sm1 BL69
4092.86 24426.13 1 11 LU75 4148.25 24099.97 2 Bri TE63
4093.75 24420.82 32 11 LU7s 4148.496 24098.544 200 Ne1 HU73
4094.589 24415.81 0.01 21 1 S1 JA6T 4149.556 24092.388 50 B Ne1? HU73
4094.948 24413.67 ¢ 260 | Set MO74 4150.492 @ 24086.960 50B Ne 1? HU73
4095.500 24410.390 30 Sm1? | MO70 4151.061 24083.65 0.01 1 Fer | LI76
4095.500 24410.390 30 Smu? | MO70 4153.081 24071.949 10 Sm MO70
4096.12 24406.69 7 I LU75 4154.468 24063.90 6 Te1 MO75
4097.72 24397.16 20 Bri HU72 4154.87 24061.58 5 11 LU75
4098.039 24395.259 0.06 7L Sm 1 BL69 4155.308 24059.04 25 Te1 MO75
4099.597 24385.99 1400 Se 1 MO74 4156.33 24053.12 8 Bri HU72
4099.990 24383.658 14 Nd1 MO70 4157.739 24044.97 11 Tet MO75
4100.038 24383.362 S0 Ne1 HU73 4157.880 24044.16 0.02 Zn1 JO68
4101.06 24377.26 250 Ybn ME67 4158.667 24039.61 4 Te1 MO75
4101.442 24375.02 0.02 Zn1 JO68 4162.10 24019.78 0.20 1L Tm CA69
4101.545 24374.41 0.01 2 Fe LI76 4163.235 24013.230 15 Ari HU73
4101.84 24372.65 150 Bri HU72 4164.145 24007.982 4L | Th1 Gl4
4102.017 24371.599 800 Ne1 HU73 4166.210 23996.08 2 Te1? MO75
4102.360 24369.56 0.02 4 S1 JA67 4166.210 23996.08 2 Te1? MO75
4103.120 24365.048 1500 Ne: | HU73 4168.03 23985.58 55 Cl HU72
4103.413 24363.31 0.01 11 S i JAGT 4168.070 23905.382 12 Nd 1 MO70
4104.959 24354.13 0.02 3 St JA67 4168.640 23982.09 1 I LU%s
4106.515 24344.89 3 Cm 1 CO76 4168.916 23980.51 5 Te 1 MO75
4106.71 24343.75 0.05 6 Hf: G070 4169.231 23978.70 17 Te 1 MO75
4107.002 24342.02 0.02 4 Si JA6T 4169.331 23978.122 ¢ 1000 Ne1 HU73
4107.816 24337.204 12 Sm MO70 4170.427 23971.820 | 10 Ne1 HU73
4108.443 24333.48 0.01 2 Fe1 LI76 4171.15 23967.66 0.15 1L Tm CA69
4111.625 24314.657 70 Nd1 MO70 4171.349 23966.518 900 Ari HU73
4113.880 24301.330 11 Nd 1 MO70 4171.350 23966.522 40 Sm 1 MO70
4115.421 24292.221 180 ' Kr1 KA69 4171.742 23964.262 3L Thn GI74
4115.586 24291.248 3L {Thn GI74 4172.726 23958.619 60 Sm1 MO70
4116.677 24284.81 5 ! Se MO74 4173.101 23956.458 600 Ne1 HU73
4117.24 24281.49 0.15 2L 'Tmn CA69 4173.16 23956.1 11 7 Cl: RA69
4117.42 24280.45 0.02 1 Hi GO70 4173.883 23951.978 60 Sm i MO70
4117.95 | 24277.32 0.05 2W | Hf1 GO70 4173.966 23951.49 12 Ari HU73
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Section II. Wavenumber Table (Finding List) —Continued

MICHAEL OUTRED

Vacuum Air Ao Intensity Vacuum Air Ao Intensity
wavenumber | wavelength and Spectrum| Reference || wavenumber wavelgngth and Spectrum | Reference
o(em™)) MAY | (em™Y) | character o(em™?) AMA) (em™Y) | character
4173.979 23951.417 1800 Ne1 HU73 4251.493 23514.732 5L Th1 Gl74
4176.914 23934.491 30 Xe1 HU73 4251.78 23513.15 206 Bri TE63
-4178.680 23924.47 0.01 1 Fe LI76 4252.295 23510.30 0.01 1 Fe1 L176
4179.12 23921.92 50 Ge1 HU64 4253.712 23502.465 70 Kr1 KA69
4181.333 23909.296 0.10 3L Gd1 BL71 4254.106 23500.289 0.15 3L Sm 1 BL69
4181.98 23905.60 0.05 10 Hf1 GO70 4263.714 23447.33 11 Se 1 MO74
4182.125 23904.766 20 Ari HU73 4264.386 23443.639 35 Xe1 HU73
4184.426 23891.62 0.02 Zn1 JO68 4265.498 23437.525 SL Th n GI74
4184.93 23888.74 1 I LU75 4265.61 23436.91 12 Cl1 HU72
4185.99 23882.7 18 Cli RA69 4265.970 23434.93 2 Se 1 MO74
4186.62 23879.13 0.02 7L Ini JO67 4266.35 23432.85 0.10 3L Tm n CA69
4187.270° 23875.38 -8 Cm 1 CO76 4267.206 23428.145 0.12 4L Sm BL69
4191.438 23851.65 40 Se1 MO74 4267.93 23424.20 0.10 1 Hf1 GO70
4191.44 23851.64 2 11 LU7S 4268.86 23419.08 60 Cl1 HUT2
4192.58 23845.16 0.05 6L Tm 1 CA69 4269.944 23413.12 20 Se1 MO74
4192.601 23845.035 2000 Ari HU73 4270.459 23410.30 2 Te1 MO75
4196.704 23821.72 4 Te MO75 4270.470 23410.238 0.15 3L Sm BL69
4201.14 23796.570 6.15 3L Nd BL70 4271.58 23404.15 12 Bri TE63
4201.158 23796.466 60 Xe1 HU73 4273.70 23392.54 30 Cli HU72
4203.33 23784.17 0.02 3 Th m Li74 4274.376 23388.85 220 Se1 MO74
4203.742 23781.839 4L Thi Gl74 4276.15 23379.14 0.01 Na1 JO61
4205.763 23770.41 1 Se1 MO74 4277.274 23372.999 1050 Ne 1 HU73
4206.01 23769.00 0.05 2 Hf: GO70 4278.094 23368.52 8 Se1 MO74
4206.84 23764.327 0.15 3L Nd BL70 4280.350 23356.20 10 Se1 MO74
4210.01 23746.433 0.08 4L Nd1 BL70 4280.492 23355.43 3 Se1 MO74
4210.770 23742.146 4L Thu Gl74 4281.39 23350.53 20 Bri HU72
4211.450 23738.30 6 Cm1 CO76 4281.78 23348.38 0.01 Nai JO61
4212.40 23732.96 40 Bri TE63 4282.655 23343.632 0.15 3L Sm 1 BL69
4212.97 23729.75 1 It LU75 4283.245 23340.416 180 Kr1 KA69
4216.062 23712.33 8 Cm1? | CO76 4284.242 23334.984 0.15 3L Sm 1 BL69
4216.062 23712.33 8 Cm1? | CO76 4286.07 23325.03 0.02 10 Hf1 GO70
4216.628 23709.160 1100 B Ne1? HU73 4288.325 23312.768 1L Tb 1 KL70
4216.906 23707.601 1100 B Ne 1? HU73 4289.115 23308.47 0.01 2 Fe1 LI76
4217.77 23702.74 1 I LU 4289.27 23307.61 0.05 2 Zr1 TA76
4217.966 23701.643 300 Ne1 HU73 4289.55 23306.11 2 11 LU75
4219.171 23694.87 0.01 3 Fe1 LI76 4291.424 23295.93 2 Te1 MO75
4219.299 23694.15 2 11 LU7s 14291.606 23294.94 27 Te1 MO75
4220.414 23687.89 5 Se 1 MO74 4292.00 23292.80 1 I LU75
4221.149 23683.77 0.01 2 Fc1 LI76 4204.4486 23279.541 110 Xe1 HU73
4223.911 23668.28 4 Te1 MO75 4297.997 23260.302 . 1000 Net HU73
4224.76 23663.53 0.01 2 Gd m L173 4299.393 23252.750 1 35 Xe1 HU73
4226.03 23656.415 0.10 4L Nd1» BL70 4299.62 23251.53 0.15 2L Tm 1 CA69
4226 .91 23651.49 1 Se1 MO74 4299.910 23249 96 37 Se1 MO74
4227.045 23650.73 2 Te MO75 4300.525 23246.62 3 Cm1 CO76
4227.152 23650.14 1 I LU 4300.96 23244.28 0.20 1L Tm 1 CA69
4227.22 23649.75 70 Cli HU72 4301.93 23239.02 0.05 6 Zx TA76
4229.588 23636.515 3500 Ne1 HU73 4303.98 23227.97 1 1: LU
4231.082 23628.17 115 Se MO74 4303.981 23227.965 0.06 7L Sm1 BL69
4231.75 23624.47 0.10 4 Hf1 GO70 4304.92 23222.90 0.20 1L Tm CA69
4231.842 23623.93 1 Se MO74 4310.408 23193.332 1250 1 Xe1 HU73
4233.161 23616.56 45 Ser1? MO74 4311.24 23188.8 12 Cli RA69
4233.161 23616.56 45 Se1? MO74 4312.13 23184.05 0.10 3 Zr TA76
4234.231 23610.60 2 Se1 MO74 4312.34 23182.92 0.05 2 Hf GO70
4234.28 23610.324 0.15 3L Nd1i BL70 4312.52 23181.96 0.02 25 Zr1 TA76
4234.93 23606.700 0.15 3L Nd BL70 4313.730 23175.469 3L Thi1 GI74
4235.116 23605.65 6 Cm 1 CO76 4313.84 23174.879 0.15 3L Nd 1 BL70
4235.37 23604.25 80 Bri HU72 4314.050 23173.75 0.01 1 Fe L176
4235.77 23602.02 1 I LU75 4314.564 23170.99 2 Se1 MO74
4236.459 23598.18 22 Se1 MO74 4315.230 23167.414 0.15 3L Sm BL69
4240.509 23575.64 0.01 1 Fe1 LI76 4315.821 23164.24 0.01 3 Fe1 LI176
4241.82 23568.35 5 11 LU75 4316.98 23158.0 0.50 1 Hf G070
4242.115 23566.72 0.01 2 Fe1 LI76 4317.805 23153.597 4L Thi GI74
4242.359 23565.362 850 Ne 1 HU73 4318.25 23151.20 0.05 2 Hf GO70
42441.43 | 23553.86 S50B Cl1? HU72 4318.45 23150.14 3 I LU7s
4244.73 23552.20 50B Cl1? HU72 4318.670 23148.96 2 Te 1 MO75
4246.405 23542.91 10 Se1 MO74 4319.475 23144.65 0.01 2 Fe1 LI76
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Section il. Wavenumber Table (Finding List) ~Continued

Vaceum Air Ao Intensity Vacuum Air Ao Intensity
wavenumber | wavelength | and Spectrum| Reference || wavenumber | wavelength and Spectrum | Reference
ofem™?) AMA) {em™") ' character o(em™?) AMA) {cm™?Y | character

4319.78 23143.0 050 | 2 Hf G070 4375.570 22847.931 0.08 4L Gd1? BL71
4319.87 23142.52 0.05 1U Hf GO70 4375.957 22845.91 0.01 1 Fel LI76
4320.865 23137.19 -6 Cm1 CO76 4375.99 22045.76 0.10 2 Hi GO0
4321.526 23133.66  |. 110 Se 1 MO74 4377.699 22836.819 0.15 3L Sm1 BL69
4321.611 23133.204 1000 Ari HU73 4378.549 22832.39 0.01 2 Fe1 LI76
4321.80 23132.19 0.10 1 Hf 1 GO70 4379.122 22829.400 | 0.02 S S1 JA67
4321.83 23132.03 1 I LU 4380.08 22824.41 | 0.20 1L Tm n CA69
4322.45 '23128.72 2 19 ¥4 LU75 4380.98 22819.716 0.15 3L Nd 1 BL70
4322.45 23128.72 2 I1? LU75 4380.99 22819.68 20 Ch HU72
4325.72 23111.23 1 I LU7s 4381.52 22816.90 0.15 2L Tm 1 CA69
4326.64 23106.32 0.05 7 Hf GO70 4382.55 22811.54 0.20 1L Tm CA69
4326.837 23105.265 ! 8 Yel HU73 4383.09 22808.74 16 B Cl1? HU72
4327.727 23100.514 | 600 Ne1 HU73 4383.26 22807.86 16 B Cl1? HU72
4327.894 23099.61 3 Cm 1 CO70 4385.725 22795.029 [ 0.01 v S1 Jae7
4329.975 23088.52 51 Se1 MO74 4387.21 22787.311 ' 0.07 4L Nd1 BL70
4332.802 23073.456 45 Xe1 HU73 4387.737 22784.574 0.15 3L Sm 1 BL69
4333.732 23068.506 0.15 3L Sm 1 BL69 4389.35 22776.20 1 Se MO74
4333.68 23067.72 40 Br: HU7?2 4390.260 22771.48 2 Sc MO?74
4334.62 23063.79 0.02 3 Hf 1 G070 4392.988 22757.34 12! Se MO74
4335.177 23060.82 7 Se MO74 4393.312 22755.66 48 | Te1: MO75
4335.328 23060.01 1 Se MO74 4393.706 | 22753.62 45 Se MO74
4336.175 23055.51 43 Se1 MO74 4394.387 | 22750.09 2 Se MO74
4336.55 23083.51 1 11 LU75 4395.931 l 22742.102 5B Xe1? HU73
4336.94 23051.46 0.10 1W | Hf GO70 4396.009 . 22741.699 5B Xe1? HU73
4337.58 23048.07 12 Cli HU72 4396.15 ; 22740.97 1 I LU75
4337.610 23047.87 6 Cm 1 CO76 4396.241 | 22740.50 0.01 1 Fe LI76
4339.32 23038.8 17 Cl RA69 4399.87 l 22721.7 5 Cl, RA69
4340.34 23033.37 0.05 14 Zr TA76 4400.17 | 22720.19 60 Bri TE63
4340.87 23030.57 10 Bri HU72 4401.55 22713.08 0.05 8 Rf1 G070
4341.36 23027.973 0.15 3L Nd BL70 4402.107 22710.196 3L Thi Gl74
4342.407 23022.418 10 Xe1 HU73 4402.584 22707.738 001 | 1250 ; S1 JA67
4342.76 23020.54 11 Cl1 HU72 4403.284 22704.13 3 ' Tel MO75
4343.70 23015.57 1 I LU 4405.95 22690.389 0.07 SL Nd1 BL70
4346.07 23003.01 20 Cl1 HU72 4406.28 22688.7 12 Cly RA69
4349.063 22987.18 0.02 5B S1 ‘JA67 4406.458 22687.775 50 Ne 1 HU73
4349.43 22985.25 0.02 5B S1 JA67 4406.64 22686.85 0.05 1 Hf GO70
4349.685 22983.89 5 Cm1 CO76 4408.08 22679.43 0.15 2L Tm 1 CA69
4353.307 22964.776 40 Xe1 HU73 4409.70 22671.11 0.05 30 Hf 1 GO70
4353.75 22962.44 15 Brx HU72 4411.07 22664.05 10 Br HU72
4354.921 22956.264 40 Arp HU73 4411.506 22661.813 - 400 Ne 1 HU73
4355.60 22952.70 0.02 2B S1 JA67 4411.74 22660.63 0.20 1 Hf ‘G070
4357.153 22944.506 0.12 4L Sm BL69 4412.746 22655.455 0.01 25 S1 JA67
4357 255 2204396 3 Cm 1 CO76 4413.100 22653 63 15 €Ca1 R168
4358.078 22939.64 6B Ar1? HU73 4413.567 22651.23 30 Cal RI68
4358.258 22938.69 6B Ar1? HU73 4413.76 22650.239 0.07 SL Nd BL70
4359.440 22932.47 0.01 Rb1 . JoOe6l 4413.945 22649.290 0.06 7L Sm1?| BL69
4359.61 22931.55 0.02 2B S JA67 4413.945 22649.290 0.06 7L Sm1?| BL69
4361.41 22922.09 19 Cli HU72 4414.548 22646.195 3L Th1 GI74
4363.03 22913.58 40 Cli HU72 L 4414.940 22644.17 4 Cm 1 CO76
4364.37 22906.56 0.02 7 Ca JO65 | 4414.958 22644.090 0.01 135 S1 JA67
4364.49 22905.934 0.07 SL Nd1 BL70 4418.07 22628.12 ! 0.10 1 Hf GO70
4364.789 22904.363 9 Kr1 KA69 4418.353 22626.69 ‘ 15 Ca1 RI68
4365.22 22902.11 60 Cl: HU72 4418.698 22624.93 | 25 Cal RI68
4365.972 22898.15 4 Cm1 CO76 4418.73 22604.7 | 3 Cl RA69
4367.16 22891.9 4 Cl1 RA69 4419.689 22619.85 0.01 21 Fe1 LI76
4367.817 22888.488 0.01 26 B S JAO7 4419.711 122019.74 8 Se MO74
4368.06 | 22887.23 0.01 26B i S1 JA67 4419.996 | 22618.283 90 Xe1 HU73
4369.00 | 22882.29 1 I LU75 4420.758 22614.383 4L Thi GI74
4369.22 22881.14 30 Bri HU72 4421.15 22612.38 50 Bri HU72
4370.271 22875.640 0.02 1 S1 JA67 4422.021 22607.93 20 Cal RI68
4370.97 22871.98 0.15 2L Tm 1 CA69 4424.08 22597.39 35 Cl1 HU72
4372.18 22865.65 | 950 Bri TE63 4424.44 22595.56 i 20 Bri HU72
4372.25 22865.28 1 1 LU7s 4424.629 22594.59 ! 3 Cm1 CO76
4374.10 22865.61 1 I LU7s 4425.12 22502.002 0.07 5L Nd 1 BL70
4374.861 22851.632 3L | Thi GI74 4425.210 22591.63 2 | Te: MO75
4375.570 22847.931 0.08 4L | Gdi1? ' BL71 4428.386 22575.431 0.01 % i 81 JA67
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Section 1. Wavenumber Table (Finding List) ~Continued
Yacuoum Air Ac Intensity Vacuum Air | Ao Intensity
wavenumber | wavelength and Spectrum| Reference | wavenumber | wavelength and Spectrum | Reference
of{em™?) }\(A) (¢cm™Y | character. o(em™Y) AMA) (cm™ %) | character
4429.71 22568.71 0.02 7L Ga1 Jo67 . 4482.13 22304.73 0.20 1L Tm 1 CA69
4430.655 22563.867 0.01 225 S1. JA67 4482.836 22301.22 2 Se1 MO74
4431.40 22560.075 0.07 SL Nd1 BL70 4483.437 22298.232 0.08 6L Sm 1 BL69
4432.088 22556.56 4 Cm1 CO76 4484.88 22291.06 0.02 6L Ini JO67
4432.340 22555.29 74 Te 1 MO75 4485.39 22288.5 9 Ch RA69
4432.866 22552.612 0.01 280 St ' JA67 4486.191 22284.54 4 Te1 MO75
4434.071 22546.49 7 Se 1 MO74 4489.154 22269.836 60 Xe1 HU73 .
4434.22 22545.71 30 Cli HU72 4490.259 22264.353 6L Thn Gl74
4434.268 22545.484 13 Kr1 KA69 4491.098 22260.19 0.01 5 Fe1 LI76
4435.787 22537.763 3L Th1 Gl7a 4491.706 22257.182 0.08 6L Sm1 BL69
4436.607 22533.597 8 Ari HU73 4491.718 22257.12 0.01 8 Fel L176
4437.079 22531.20 3 Te MO75 4492.320 22254.14 30B Ar1 HU73
4437.22 22530.48 28 Cli HU72 4492.62 22252.65 0.05 6L Tm 1 CA69
4437.236 22530.404 2250 Ne HU73 4492.692 22252.30 6 Sc1 MO74
4437.385 22529.65 | 0.01 Rb1 JO61 4493.691 22247.348 300 Ne1 HU73
4438.093 22526.053 0.01 115 St JA67 4493.962 22246.00 7 Cm1 CO76
4438.16 22525.72 0.10 2 Hf: GO70 4495.182 22239.968 11 Kri KA69
4438.73 295228 & Cl; RA60 4497.33 22229.349 0.10 3L Nd RI.70
4438.860 22522.16 2 I LU75 4497.75 22227.27 0.10 3L Tm 1 CA69
4439.462 22519.105 0.01 185 S JA67 4497.90 22226.53 150 11 LU7S
4440.711 22512.770 7 Kri KA69 4499.31 22219.56 0.20 1 Hf GO70
4441.03 22511.16 1 I LU75 4499.63 22217.98 0.50 1 Hf GO70
4441.733 22507.592 0.01 115 S1 JA67 4500.70 22212.69 0.02 22 Zr TA76
4442.022 22506.128 4L Thn G174 4500.84 22212.0 0.50 1 Hf GO70
4442.21 22505.18 0.05 6L Tm 1 CA69 4501.315 22209.669 Ar1 HU73
4442.72 22502.61 20 Chi HU72 4501.68 22207.85 0.05 4 Zr TA%6
4444.55 22493.33 0.01 3 Gd LI73 4503.92 22196.823 0.07 SL Nd1 BL70
4445.238 22489.846 0.10 SL Sm 1 BL69 4506.72 22183.03 220 I LU
4445.72 22487.41 20 Bri HU72 4507.68 22178.31 0.20 1L Tm1 CA69
4445.925 22486.36 7 Cm COo76 4507.73 22178.05 0.02 10 Zr TA76
4446.043 22485.775 120 Kr1 KAGY 4510.312 22165.365 0.06 6L Gd1 BL7T1
4448.506 22473.32 0.01 4 Fe LI76 4511.778 22158.164 0.12 4L Smn BL69
4449.474 22468.43 2 Se MO74 4513.89 22147.80 50 Br1 HU72
4449.797 22466.802 130 Ne1 HU73 4515.64 22139.21 3 11 LU
4452.20 22454.67 17 Cl1i HU72 4516.79 22133.576 0.07 SL Nd1 BL70
4453.97 22445.76 20 Cl1 HU72 4521.069 22112.626 100 Ar1 HU73
4454.323 22443.98 5 Se MO74 4521.52 22110.41 0.02 25 Zr1 TA76
4457.469 22428.133 350 Ne1 HU73 4522.907 22103.641 4L Th1 Gl
4459.081 292420.03 0.01 1 Fe L176 4522 966 22103.35 4 Te 1? MO7s
4459.366 22418.590 0.01 5 Ce m LI72 4522.966 22103.35 4 Te1? MO75
4461.653 22407.09 7 Cm1 CO76 4525.32 22091.84 90 Gel HU64
4461.710 22406.818 75 Xel HU73 4527.00 22083.66 0.01 Na1 JO61
4464.45 22393.08 18 Cl HU72 4528.328 22077.181 900 Ar1 HU73
4464.486 22392.88 0.01 2 Fe1 LI76 4528.57 22075.99 24 Cli HU72
4465.781 22386.390 40B Xe1? HU73 4528.620 22075.757 0.15 3L Sm BL69
4465.90 22385.78 10 Ch HU72 4529.076 22073.53 8 Cm1 CO76
4466.035 22385.12 0.01 1 Fe1 LI76 4531.30 22062.71 0.01 12 Si1 LIes
4466.505 22382.762 40 B Xe1? HU73 4532.59 22056.40 0.01 Na1 JO61
4466.70 22381.78 1 I LU75 4533.02 22054.31 28 Chi HU72
4466.893 22380.82 0.0t 14 Fe1 LI76 4534.94 22044.98 0.02 19 Zry TA76
4467.335 22378.603 0.10 5L Sm 1 BL69 4536.057 22039.561 250 | Arr HU73
4468.08 22374.86 20 Cll HUZ 40317.8Y 22030.001 0.07 oL i Nd1 BL70
4468.321 22373.666 0.10 3L Gd1 BL71 4538.66 22026.92 500 | Cli1 HU72
4469.388 22368.32 2 Se MO74 4538.71 22026.7 40 | ClI RA69
4469.87 22365.91 0.20 1L Tm CA69 4539.68 22021.974 0.07 4L Nd BL70
4470.18 22364.36 0.25 1L I VEG9 4539.926 22020.781 0.12 4L ! Sm BLG9
4470.85 22361.0 0.50 2 Hf GO0 4540.75 22016.81 0.02 6L Gal JO67
471.17 22359.41 0.10 1 Hf GO70 4540.97 22015.72 0.10 4L Tm 1 CA69
4472.25 22354.0 0.50 1 Hf GO70 4542.25 22009.51 10 Bri HU72
4472.81 22351.21 0.15 2L Tm 1 CA69 4542.804 22006.82 4 Cm1 CO76
4474.281 22343.861 3L Thn GI74 4543.34 22004.25 40 Cli HU72
4478.064 22324.99 0.01 1 Fe LI76 4544.75 21997.41 40 Bri HU72
4479.79 22316.385 0.10 3L Nd1 BL70 4546.952 21986.75 7 Te1 MO75
4480.07 22315.0 0.50 1 Hf 070 4547.098 21986.049 0.06 7L Sm1 BL69
4481.23 22309.21 30 I LU7s 4549.25 21975.63 0.05 3 Zr TA76
4481.91 22305.83 30 Bri Hu72 4550.859 21967.87 8 Cm 1 CO76
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Section 11. Wavenumber Table (Finding List) —Continued

Vacuum Air Ao Intensity | Vacuum Air Ao Intensity
wavenumber | wavelength and | Spectrum| Reference || wavenumber | wavelength and | Spectrum | Reference
olem™Y) NA) (em™Y | character | \ ofem™ ") MA) tem™Y | character

4551.90 21962.85 0.15 3L Tm n CA69 4621.54 21631.91 359 Bri TE63
4552.01 21962.33 0.02 140 Hf 1 G070 | 4622.161 21628.998 4L Th 1 GI74
4555.612 21944.958 4L Thi GI74 4622.166 21628.98 39 Se 1 MOQO74
4558.43 21931.39 | 0.20 1L Tm 1 CA69 4624.14 21619.742 0.07 5L Nd1 BL70
4559.70 21925.28 1 Se 1 MO74 4624.629 21617.457 0.06 5L Gd1 BL71
4560.30 21922.40 1 Se1 MO74 4625.99 21611.11 0.02 8 Hf GO70
4561.797 21915.20 3 Cm 1 CO76 4626.824 21607.20 6 Se MO74
4562.90 21909.91 1 Se 1 MO74 4627.70 21603.11 0B Br1? HU72
4564.440 21902.513 1800 1 Kri KA69 4627.830 21602.50 464 Te1 MO75
4564.48 21902.3 14 Cl1 RAG9 4628.02 21601.62 08B Bri? | HUT2
4564.67 21901.40 0.05 4 A TA76 4629.520 21594.618 0.15 3L Sm1? | BL69
14565.21 21898.81 0.02 10 Zry TA76 4629.520 21594.618 0.15 3L | Smn? | BL69
4565.54 21897.24 0.20 1L Tm CA60 4630.75 21588.88 0.20 1L Tm 1 CA69
4565.995 21895.06 0.01 1 Fe1 LI76 4630.97 21587.857 0.10 3L | Nd BL70
4569.27 21879.35 0.01 8 Si1 LI65 4631.090 21587.297 0.15 3L Sm BL69
4569.373 21878.87 2 Se 1 MO74 4632.14 21582.4 12 Cli RA69
4570.557 21873.20 2 Te1 MO75 4636.22 21563.39 0.05 1 Hf1 GO70
4572.747 21862.73 2 Se IMO74 4636.42 21562.48 0.15 2L Tm 1 CA69
4572.878 21862.10 1 Se MO74 4637.51 21557.39 35 Cly HU72
4574.17 21855.92 0.10 1 Hf 1GO70 4642.507 21534.207 750 Ar1 HU73
4575.120 21851.39 0.01 1 Fey LI76 4644.08 21526.91 1 i LU
4575.458 21849.76 7 Cm1 CO76 4644.42 21525.34 0.15 2L Tm 1 CA69
4576.10 21846.71 9 Cly HU72 4645.94 21518.30 42 Ge1 HU64
4578.91 21833.30 0.10 3L Tm 1 CA69 4646.675 21514.89 11 Se MO74
4579.52 21830.4 10 Cly RA69 4648.24 21507.65 80 Bri HU72
4580.443 21825.98 3 Cm | CO76 4648.99 215U4.18 0.02 S Thm L174
4581.77 21819.69 0.01 - 5 Si1 LIes 4649.06 21503.84 80 Cl HU72
4582.50 21816.20 0.15 2L |Tm CA69 4649.70 21500.90 0.15 2L Tm 1 CA69
4583.400 21811.91 3L Ce1 VE72 4650.58 21496.81 0.10 2H | Zr TA76
4583.944 21809.32 5 ! Se MO74 4651.37 21493.17 30 Cli HU72
4585.57 21801.59 6 [Bri TE63 4651.59 2149216 | 0.10 1 Hf GO70
4585.980 21799.64 | 37 Te1 MO75 4651.863 21490.898 13B | Kr1? KA69
4586.39 21797.68 24 Cly HU72 4651.890 |- 21490.772 13B Kr1? KA69
45817.17 21793.97 0.02 15 Zr1 TA76 4652.880 21486.20 3L Cer VE72
4588.413 21788.07 3 Cm i Co76 4654.33 21479.51 1 I LU75
4588.59 21787.24 469 Br1 TE63 4655.32 21471.94 0.20 2 Hf GO70
4589.14 21784.64 | 0.02 . 3 Hf 1 G070 4655.637 21473.48 1721 Se1 MO74 -
4589.53 21782.78 0.15 2L Tm CA69 4655.72 21473.09 1 11 L.u7s
4590.16 21779.77 0.01 9 Sit LI65 4655.97 21471.93 0.02 170 Zr1 TA76
4593.550 21763.72 2 Te MO75 4655.97 21471.94 0.10 1U Hf GO70
4595.43 21754.812 0.10 3L Nd 1 BL70 4656.372 21470.089 250 Xe1 HU73
4597.715 | 21743.999 5L Thn? | GI74 4659.720 21454.661 12 Ar1 HU73
4597.715 21743.999 SL | Thy? Gi74 4661.35 21447.16 0.10 3L | Tm CA69
4597.72 21743.98 14 Bri TE63 4662.04 21444.0 0.50 1 Hf GO70
4600.07 21732.87 0.20 1L Tmn CA69 4662.350 21442.56 4603 Se 1 MO74
4600.551 21730.60 i 570 Se 1 MO74 4663.263 21438.360 56 Kri KA69
4601.61 21725.595 0.07 SL Nd 1 BL70 4664.62 21432.11 0.01 5 Mgu RI65
4601.93 21724.08 0.10 3L Tm 1 CA69 4667.24 21420.09 1 I Lu7s
4603.46 21716.83 25 Ge HU64 4668.75 21413.18 | 0.05 1 Hf 1 GO70
4603.566 21716.36 730 Se1 MO74 4673.101 21393.22 9 Cm 1 CO76
4603.0285 21715.14 1 Ix { LU 4673.44 1 215%91.60 i Ge HUo4
4604.370 2172.571 4L Th1 GI74 4675.942 21380.230 0.01 12 Cem LI72
4605.309 21708.145 750 Ne 1 HU73 4677.060 21375.118 3L | Thi Gl
4605.395 21707.74 10 Te1 MO75 4677.252 21374.24 556 Se1 MO74
4605 45 21707 .48 22 Cl: HU72 4677.508 21373.073 50 Xe1 HU72
4606.44 21702.82 .15 2L Tm CA69 4678.42 21368.91 0.01 7 Mg RI65
4608.240 21694.33 4 Cm 1 CO76 4678.43 21368.86 5 I1 LU7s
4609.37 21689.0 0.50 1 Hf GO70 4681.246 21356.004 | 5 Kri KA69
4609.87 21686.67 20 Br; HU72 4681.43 21355.17 0.20 1L | Tm CA69
4610.18 21685.20 0.05 2 Hf G070 4681.63 21354.24 0.01 21 Si1 LI65
4610.82 21682.20 2 I LU 4681.864 : 21353.185 3L | Thi GIl74
4613.480 21669.70 15 Ari HU73 4681.88 21353.11 5 Bri HU72
4614.36 21665.56 0.02 1 | Hf G070 4684.62 21340.62 010 | 3L Tm 1 CA69
4617.29 21651.82 0.10 1W [ Hf: GO70 4686.319 21332.885 | 120 ! Ar: HU73
4621.495 21632.12 10 Te1 MO75 4686.811 21330.648 0.12 4L Sm @ BL69
4621.51 21632.05 0.05 2 Hf1 GO70 4686.89 21330.29 317 Br1 | TEe3
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Section 1I. Wavenumber Table (Finding List) —Continued

Vacuum Air Ao Intensity . Vacuum Air Ao Intensity |’
wav ber | wavelength ) and Spectrum| Reference || wavenumber | wavelength and Spectrum | Reference

o{em™Y) M;&) (cm™Y | character o(cm™?) MA) (em™?) | character
4686.96 21329.97 0.20 1L Tm 1 CA69 4740.06 21091.023 0.07 5L Nd1? BL70
4688.96 21320.872 0.10 3L Nd 1 BL70 4741.35 21085.27 0.02 17 Zri TA76
4689.97 21316.28 1 1 LU75 4741.55 21084.40 1 I LU7s
4690.68 21313.05 ' 1 1 LU75 4741.90 21082.84 1 1 LU75
4691.00 21311.60 15 Cl1 HU72 | 4743.87 21074.08 0.20 1L Tm 1 CA69
4691.872 21307.64 5 Se MO74 4743.901 21073.94 7 Cm1 CO76
4692.126 21306.48 7 Cm 1 CO76 4744.24 21072.45 10 Cl HU72
4692.661 21304.06 3 Te 1 MO75 4745.09 21068.64 0.02 2U Hf 1 GO70
4694.60 21295.27 0.02 1 Ci1 JO65 4745.540 21066.66 3 Cm1? | CO76
4694.68 21294.89 2 I LU7s 4745.590 21066.66 -3 Cm1? | CO76
4696.70 21285.74 17 Br1 TE63 4747.98 21055.841 0.05 6L Nd1 BL70
4696.839 21285.103 5 Kr1 KA69 4748.373 21054.099 0.10 SL Sm1 BL69
4697.64 21281.48 0.05 SL Tm 1 CA69 4750.508 21044.63 6 Cm1 €076
4699.510 121273.00 4 Cm 1 CO76 4750.712 21043.73 1023 Te 3 MO75
4700.400 21268.98 3L Cen VE72 4751.262 21041.295 | 1200 Ne1 HU73
4702.41 21259.89 0.02 8B C1 JO65 4751.785 21038.98 8 Te1 MO75
4702.51 21259.44 0.01 4 Gd m LI73 4752.496 21035.834 4“4 Ar1 HU73
4703.999 21252.71 o Ser MO71 4754.52 21026.88 1 1; HU72
4705.03 21248.050 0.05 5L Nd BL70 4755.37 21023.13 0.02 8 Ci1 | JO6s
4705.64 21245.30 0.20 1L Tm CA69 4755.768 21021.362 15 Kr1 KA69-
4706.579 21241.05 9 Cm1 CO76 4755.786 21021.28 1 I LU75
4707.149 21238.48 0.01 3 Fe1 LI76 4756.28 21019.097 0.05 6L Nd 1 BL70
4707.98 21234.737 0.07 4L Nd n BL70 il 4759.16 21006.378 0.05 SL Nd BL70
4708.80 21231.0 0.50 2 Hf GO70 4760.529 21000.34 4 Te MO75
4710.360 21224.007 0.15 3L Sm BL69 4761.80 20994.73 0.20 1L Tm CA69
4710.37 21223.96 1 11 LU75 4762.638 20991.04 0.01 1 Fe1 LI76
4712.78 21213.11 14 Br: TE63 4762.760 20990.50 5L Ce1 VE72
4712.98 21212.21 0.15 3L Tm1 CA69 4763.57 20986.93 0.02 15 Thm LI74
4713.13 21211.55 0.02 2 C1I JO65 4763.756 20986.111 1200 Ari HU73
4713.91 21208.0 0.50 1 Hf GO70 4763.934 20985.327 0.15 3L Sm BL69
4714.97 21203.24 0.05 4 Hf 1 GO70 4765.977 20976.332 18 Kri KA69
4715.607 21200.39 0.01 1 Fe LI76 4766.20 20975.35 0.20 1L Tm | CA69
4716.405 21196.806 10 Kr1 KA69 4767.320 20970.421 0.06 6L Gd1 | BL71
4716.89 21194.63 0.15 2L Tm CA69 4767.845 | 20968.10 9 Cm1 CO76
4717.430 21192.20 2 Se MO74 4767.919 20967.786 0.06 6L Gd1 BL71
4717.61 21191.41 0.02 4B C1 JO65 4770.20 20957.76 1 I LU75
4718.15 21188.98 50 Cli HU72 4771.43 20952.36 1 I LU75
4718.649 21186.72 6 Se1 MO74 4773.39 20943.75 80 Bri HU72
4719.709 21181.966 0.15 3L Sm 1 BL69 4774.11 20940.61 0.05 50 Hf 1 GO70
4720.561 21178.14 0.01 1 Fe LI76 4775.86 20932.92 0.15 2L Tm CA69
4720.61 21177.92 1 I LU75 4777.817 20924.350 95 Kri KA69
4723.10 21166.74 0.02 20 Zr1 TA76 4779.04 20918.994 0.10 3L Nd 1 BL70
4723.387 21165.471 600 Kr1 KA69 4779.47 20917.13 0.01 12 Sis L165
4723.772 21163.75 0.01 13L Al ER63 4780.748 20911.51 9 Cm1 CO76
4724.006 21162.697 SL Thu GI74 4781.51 20908.19 0.20 1L Tm 1 CA69
4725.77 21154.80 0.02 40 Hf: GO70 4783.37 20900.05 0.02 9 Zr1 TA76
4727.175 21148.510 3L Th1 GI74 4783.867 20897.89 42 Ter - MO75
4721.75 21145.94 0.20 1L Tm CA69 4785.47 20890.89 35 Bri HU72
4727.95 21145.04 20 Bri HU72 4785.69 20889.91 24 Cly HU72
4728.369 21143.170 4L Th1 GI74 4785.708 20889.849 0.07 5L Gd1 BL71
4728.86 21140.98 5 Br1 HU72 4788.957 20875.676 14 Kr1 KA69
4729.86 21136.51 0.02 3 Hf GO70 4790.385 20869.452 4L Th1 "GI4
4730.862 21132.03 0.01 20 He1 LT70 4794.052 20853.48 8 Cm1 CO76
4731.91 21127.349 0.10 3L Nd BL70 4794.20 20852.85 1 Se MO74
4732.556 21124.46 0.01 1 Fe1 LI76 4794.69 20850.71 0.10 3L Tm 1 CA69
4732.90 21122.929 0.10 3L Nd BL70 4795.64 20846.57 0.02 100 Zr1 TAT6
4733.24 21121.43 0.01 10 He LT70 4796.46 20843.0 0.50 2 Hf GO70
4733.541 21120.07 0.01 80 He1 LT70 4796.64 20842.23 0.10 2 Zr TA76
4734.196 21117.14 6 Cm1 CO76 4796.857 20841.29 2 Te1 MO75
4735.78 21110.08 0.15 2L Tm 1 CA69 4796.93 20840.98 0.15 2L Tm n CA69
4738.900 21096.18 7 Cm 1 CO76 4796.962 20840.84 0.01 5 Fe1 LI76
4738.99 21095.78 0.02 50 Thm LI74 4803.168 20813.90 3 Cm1 CO76
4739.108 21095.25 6 Cm1 CO76 4803.830 20811.042 110 Ar1 .HU73
4730.43 21003.83 43 Bri TE63 4804.023 20810.20 3 Cm 1 CO76
4739.606 21093.04 0.01 12L Al: ER63 4804.307 20808.98 2 Se MO74
4740.06 21091.023 0.07 5L Nd1? BL70 4804.732 20807.136 0.15 3L Sm1 BL69
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Section 11. Wavenumber Table (Finding-List) —Continued

Vacuum Air Ao Intensity Vacuum Air Ao Intensity
wavenumber | wavelength and Spectrum| Reference || wavenumber | wavelength and Spectrum | Reference
o(cm™?) AA) (ecm™Y | character ofem™?) MA) (em™Y | character

4805.193 | 20805.14 0.01 2 Fe1 LI76 4858.71 20575.979 0.05 6L Nd1 BL70
4805.43 20804.13 0.01 4 Si LIe5 4860.28 20569.33 15 Br: HU72
4805.899 20802.08 3 Te1 MO75 4860.402 20568.816 ) 75 Ar1 HU73
4806.10 20801.21 0.05 6L Tm 1 CA69 4860.96 20566.46 0.10 3L Tm CA69
4806.377 20800.01 4 Te MO75 4861.275 20565.121 | ™ 20 Ne1 HU73
4806.438 20799.75 0.01 1 Fe1 LI76 4861.31 20564.973 0.05 6L Nd1 BL70
4806.604 20799.03 0.01 1 Fe LI76 4861.510 20564.129 0.07 SL Gd1 BL71
4808.10 20792.56 1 I LU75 4863.197 20556.994 1 Ar1 HU73
4809.45 20786.72 1 I LU75 4863.782 20554.521 3L Thu GI74
4810.18 20783.570 0.10 3L Nd BL70 4864.745 20550.45 3 Te1 MO75
4810.281 20783.13 7 Se MO74 4865.05 20549.17 0.10 4L Tm 1 CA69
4810.428 20782.50 2 Se MO74 - 4865.19 20548.57 1 I LU75
4810.632 20781.62 57 Te1 MO75 4865.365 20547.83 2 Se MO74
4811.506 20777.841 |- 0.05 7L Gd1y BL71 4866.332 20543.752 75 Kr1 KA69
4814.46 20765.09 ’ 4 11 LU75 4866.54 20542.873 | 0.05 5L Nd BL70
4820.111 20740.75 4L Cen VE72 4867.04 20540.76 0.15 2L Tm 3 CA69
4821.019 20736.84 0.01 2 Fe1 LI76 4868.26 20535.61 0.10 20 Hf GO70
4821.366- 20735.350 120 B Ar1? HU73 4869.18 20531.72 0.02 2 Hf1 GO70
4821.765 20733.634 120B Ar1? HU73 4869.857 20528.880 4L Th 11 GI74
4823.67 20725.4 56 Ch RA69 4870.32 20526.93 0.02 170 Hf GO70
4825.643 20716.97 | 0.01 2 Fe 1 LI76 4870.464 20526.31 9 Cm1?| CO7
4825.791 20716.338 22 Ar1 HU73 4870.464 20526.31 9 Cm1? CO76
4827.01 20711.09 0.10 3 Zr TA76 = . 4870.597 20525.76 8 Te1 MO75
4828.494 20704.738 0.06 6L Gd1 BL71 4871.568 20521.66 3 Cm 1 CO76
4829.94 20698.56 0.01 4 Siy LI65 4873.92 20511.767 0.10 3L Nd BL70
4829.990 20698.33 0.01 5 Fe1 L176 4876.770 20499.78 3L Cen?| VE72
4831.239 20692.98 . 5 Te1? MO75 4876.770 20499.78 3L Ce1? VE72
4831.239 20692.98 5 Te1? MO75 4876.770 20499.78 3L Cer1? VE72
4831.452 20692.063 6L Thn GI74 4878.45 20492.721 0.05 6L Nd1 BL70
4831.63 20691.29 0.02 28 Zr1 TA76 4882.09 20477.44 0.20 1L Tm CA69
4832.319 20688.351 0.08 4L Gd1 BL71 4883.943 20469.67 5 Se1 MO74
4832.954 20685.630 0.01 30 Cem LI72 4884.04 20469.25 0.02 18 Zr1 TA76
4833.595 20682.889 4L Th n Gl 4884.186 20468.653 4L Thn | GI74
4833.710 20682.40 25 Ar | HU73 4884.86 20465.84 0.10 1 Hf GO70
4834.241 20680.125 4L Th1 GI74 4885.36 20463.74 0.15 2L Tm CA69
4835.75 20673.64 275 Ge HU64 4887.59 20454.42 0.10 6U | Hf GO70
4836.53 20670.34 2 I LU 4887.74 20453.76 0.02 200 Zr1 TA76
4836.76 20669.34 0.10 2 Zr TA76 4887.75 20453.73 0.20 1L Tm CA69
4837.45 20666.41 o I LU 4889.248 20447.463 0.05 7L Gd1 BL71
4837.46 20666.36 30 Bri HU72 4889.365 20446.971 140 Kr1 KA69
4839.255 20658.69 . 8 Cm1 CO76 4892.46 20434.04 0.20 1L Tm 1 CA69
4839.700 20656.80 . 11 Te . MO75 4894.80 20424.26 0.02 80 Zr1 TA76
4840.192 20654.69 8 Cm CO76 4894.873 20423.964 300 Kr1 KAG69
4840.23 20654.54 0.15 2L Tm CA69 4895.401 20421.761 3L Thi GI74 -
4841.46 20649.28 0.10 2 Zr TA76 4895.470 20421.47 15 Se1 - MO74
4841.60 20648.69 10 I LU75 4895.50 20421.33 0.10 1 Hf1 G070
4841.965 20647.135 150 Ari HU73 4896.144 20418.662 1 Kri KA69
4843.64 20640.0 0.50 2 | Hf GO70 4896.78 20416.0 0.05 1 Hf GO70
4843.84 20639.15 0.05 6L Tm CA69 4897.56 20412.759 0.10 3L | Ndi BL70
4843.95 20638.675 0.05 5L Nd1 BL70 4897.62 20412.51 1 I LU75
4844.962 20634.364 6L Th1 GIl74 4898.30 20409.67 1 Se1 MO74
4846.048 20629.74 0.01 10 Fe LI76 4898.33 20409.55 1 11 LU7s
4846.201 20629.09 3L Ce1 VE72 4898.64 20408.25 0.05 2 Hf 1 GO70
4847.151 20625.05 6 Se1 MO74 4899.182 20406.00 |- 0.01 1 Fe 1 LI76
4847.24 20624.67 547 Bri TE63 4899.19 20405.97 7 Br: TE63
4847.28 20624.50 1 I LU7s - 4901.647 20395.738 3L Thn Gl
4849.224 20616.229 2500 Ari HU73 4902.62 20391.691 0.05 SL Nd BL70
4849.37 20615.62 0.05 30 Hf 1 GO70 4903.096 20389.710 4L Thn Gl74
4849.66 20614.375 0.10 3L Nd BL70 4904.85 20382.43 0.01 1 Sii LI6s
4850.367 20611.368 0.10 3L Gd BLT1 4905.117 20381.309 3L Thi GI74
4850.970 20608.81 3 Te1 MO75 4905.82 20378.38 0.01 2 Sig LI6s
4851.02 20608.596 0.05 5L Nd1 BL70 4907.81 20370.1 85 Cl1 RA69
4852.37 20602.86 0.01 4 Si1 LI6S 4909.462 20363.27 0.10 1W| Fe LI76
4853.50 20598.066 0.07 4L Nd1 BL70 4910.21 20360.17 0.10 4L Tm n CA69
4854.41 20594.20 0.05 7L Tm 1 CA69 4910.51 20358.93 0.02 10 Thm Li74
4856.771 | 20584.19 0.01 2 Fe1 LI76 4912.607 20350.238 120 Ne1 HU73

J. Phys. Chem. Rcf. Data, Vol. 7, No. 1, 1978



24 MICHAEL OUTRED
Section 1I. Wavenumber Table (Finding List) —~Continuea
Vacuum Air Ao Intensity Vacuum Air Ao Intensity
wavenumber | wavelength and | Spectrum| Reference || wavenumber | wavelength and | Spectrum | Reference
ofem™?) MA) (ecm™Y) | character of(em™ ) AA) {cm™Y | character

4912.66 20350.02 0.10 20 Hf GO70 4962.030 20147.54 239 Te1 MO75
4912.730 20349.73 0.01 2 Fe1 LI76 4962.371 20146.157 5 Kr1 KAG9
4912.86 20349.18 50 B Cir? HU72 4963.749 20140.56 9 Te MO75
4913.11 20348.17 50B Cli? HU72 4964.273 20138.44 66 Te1 MO75
4914.14 20343.87 0.01 4 Si1 LI65 4965.83 20132.11 0.05 2 Hf 1 GO70
4914.50 20342.39 0.05 28 Zr1 TAT76 4966.35 20130.017 0.10- 3L Nd1?'| BL70
4915.59 20337.89 0.02 6 Hf GO70 4966.35 20130.017 0.10 3L Nd un? BL70
4918.680 20325.11 3L Ce1 VE72 4966.678 20128.687 3L Thi1 GI74
4918.87 20324.31 0.05 6 Zry TA76 4969.83 20115.92 100 Cl1 HU72
4918.88 120324.284 0.10 3L Nd1 BL70 4971.650 20108.558 0.09 7L Gd1 BL71
4920.455 20317.777 4L Th 1 GI74 4972.220 20106.252 | . 0.10 3L Gd1 BL71
4920.641 20317.011 160 Ar1 HU73 4972.887 20103.554 0.08 7L Gd1 BL71
4921.52 20313.40 0.10 10 Hf GO70 4980.32 20073.55 7 Bri TE63
4921.527 20313.35 1 I LU75 4981.46 20068.95 0.10 6 Zr TA76
4923.28 20306.119 0.15 3L Nd1 BL70. 4981.466 20068.932 25 Ari HU73
4923.870 20303.69 46 Te1 MO75 4983.383 20061.213 0.10 7L Gd1 BL71
4924.32 20301.83 0.01 1 Si1 Lle5 4987.120 20046.18 SL Cen? | VE72
4924.54 20300.92 0.02 20 Th m LI74 4987.120 20046.18 SL Cer1? VE72
4924.803 20299.83 4 Cm1 CO76 4988.349 20041.24 3L Ce 11 VE72
4925.65 20296.36 0.01 2 Sii LI65 4991.125 20030.097 30 CAr1l HU73
4926.652 20292.221 14 Kr1 KA69 4991.94 20026.82 30B Bri? HU72
4927.04 20290.623 0.10 3L Nd1 BL70 4992.227 20025.672 60 Ar1 HU73
4928.69 20283.82 0.05 4 Zr TA76 4992.26 20025.54 30B Bri1? HU72
4929.20 20281.73 500 Br: TE63 4992.682 20023.85 0.01 7 Fe1 LI176
4929.351 20281.11 0.01 5 Fe1 L176 4993.74 20019.60 0.10 3 Zr TA76
4932.259 20269.15 10 Se 1 MO74 4995.384 20013.020 1L Tb1 KL70
4933.94 20262.25 2 I LU75 4995.570 20012.271 36 Kr 1 KA69
4933.941 20262.242 3000 I Xe1 HU73 4996.029 20010.435 0.10 3L Gd1 BL71
4935.04 20257.731 0.05 5L Nd1 BL70 4996.64 20007.97 0.01 3 Si1 LI65
4937.32 20248.38 8 Bri TE63 4997.18 20005.84 0.20 1 Hf GO70
4937.300 20248.09 3L Cen? VE72 4997.29 20005.38 0.02 70 Th m LI74
4937.390 20248.09 3L Ce1? VE72 4998.754 19999.53 3 Te1? MO75
4937.390 20248.09 3L Ce1? VE72 4998.754 19999.53 3 Te1? MO75
4937.40 20248.05 2 I LU75 4999.55 19996.34 0.01 4 Gd m LI73
4942.12 20228.71 0.05 10U Hf GO70 5000.06 19994.32 0.02 1 Hf1 GO70
4942.69 20226.38 12 Ge 1 HU64 - 5000.578 19992.232 4 Ari HU73
4945.89 20213.29 0.05 7L Tm 1 CA69 5002.201 19985.744 0.10 3L Gd1 BL71
4946.085 20212.491 0.05 7L Gd1 BL71 5004.56 19976.31 0.05 1w Hf GO70
4946.507 '20210.770 4 Cem LI72 5004.645 19975.98 9 Cm 1 CO76
4946.55 20210.58 0.02 20 Zr TA76 5004.75 19975.55 0.10 2 Zr1 TA76
4946.639 20210.23 7 Se1 MO74 5005.44 19972.812 0.10 3L Nd1 BL70
4946.725 20209.878 140 Kr1 KA69 5006.02 19970.50 0.10 3L Tm CA69
4947.27 20207.65 0.05 7 Tm 1 CA69 5006.130 19970.06 0.01 1 Fe1 LI76
4948.231 20203.73 3 11 LU7S SW7.00 19966.350 0.07 4L Nd BL70
4948.84 20201.24 0.10 4L Tm1 CA69 5007.215 19965.730 160 Ar1 HU73
4949.05 20200.38 2 I LU7s 5008.186 19961.86 18 Ca1 RI68
4949.30 20199.4 227 Cl1 RA69 5008.38 19961.08 | . 0.05 8W | Zri TA76
4949.60 20198.140 0.10 3L Nd BL70 5010.41 19953.00 0.10 3L Tm 1 CA69
4949.605 20198.119 0.15 3L Sm 11 BL69 5011.075 19950.351 0.08 4L Gdn BL71
4950.71 20193.61 0.10 4L Tm 1 CA69 5011.91 19947.02 0.02 1U Hf GO70
4951.256 20191.383 3L Th1 Gl74 5012.402 19945.068 25 Ari HU73
4082.18 20187.720 0.10 2L Nd z BL70 5012.446 1004480 1 I;: LyU7s
4952.285 20187.190 150 Xe 1 HU73 5013.157 19942.067 0.10 SL Sm 1 BL69
4952.57 20186.03 0.10 SL Tm 1 CA69 5013.16 19942.05 0.02 20 Th m LI74
4953.33 20182.93 1 11 LU7s 5013.27 19941.62 0.05 6L Tm 1 CA69
4953.820 20180.93 3 Cm CO76 5014.06 19938.46 0.02 14 Zr1 TA76
4954.26 20179.14 0.05 7L Tm 1 CA69 5014.86 19935.29 0.15 2L Tm 1 CA69
4957.17 20167.28 16 Cli HU72 5015.262 19933.70 24 Ca1 RI68
4957.20 20167.17 1 I LU75 5015.54 19932.591 0.10 3L Nd BL70
4957.720 20165.057 3L Th GI74 5016.27 19929.68 0.02 12U Zr TA76
4958.131 20163.386 0.10 7L Gd1 BL71 5016.47 19928.88 0.02 31 Si LI65
4958.35 20162.50 138 Bri TE63 5017.27 19925.72 138 Bri TE63
4958.771 20160.78 3 Cm1 CO76 5017.865 19923.36 0.01 2 Fe1 LI76
4959.500 20157.82 5L Ce1 VE72 5018.385 19921.29 15 Te1 MO75
4960.717 20152.87 9 I Lu7s 5019.418 19917.19 23 Ca1 RI68
4960.879 20152.217 0.07 5L Gd1 BL71 5019.776 19915.772 17 Kr1 KA69
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Section 1I. Wavenumber Table (Finding List) —Continued

Vacuum Air Ao Intensity Vacuum Air Ao Intensity
wavenumber | wavelength and Spectrum| Reference || wavenumber | wavelength and Spectrum | Reference

o(em™?) AMA) (cm™% | character ofem™?) AMA) (cm™% | character
5022.952 19903.18 12B Ar1 HU73 5074.71 19700.17 20 Hg1 HUS3
5023.071 19902.706 4L Thi GIle 5074.81 19699.793 0.10 3L Nd BL70
5023.105 19902.572 0.12 4L Sm 1 BL69 5075.351 19697.69 3 Cm 1 €076
5025.09 19894.71 - 68 Bri TE63 5075.69 19696.378 0.10 3L Nd BL70
5025.604 19892.677 0.08 7L Gd1 BL71 5076.39 19693.66 0.10 6L Tm 1 CA69
5025.90 19891.50 1 11 LU7S 5077.510 19689.32 37 Tel MO75
5026.624 19888.64 1 11 LuU7s 5079.034 19683.409 5L Thn GI74
5027.92 19883.52 0.05 6 Hf 1 GO70 5079.084 19683.215 4L Th1 GI74
5028.44 19881.46 0.05 7L Tm 1 CA69 5079.89 19680.08 0.02 20 Zri TA76
5032.907 19863.809 0.10 7L Gd1 BL71 5080.28 19678.58 1 I LU
5033.309 19862.22 34 Cai R168 5081.325 19674.535 3L Th1 G174
5033.34 19862.10 30 Br1 HU72 5081.529 19673.746 0.10 7L Gd1 BL71
5033.634 19860.943 1 Ar} HU73 5082.78 19668.90 1 I LU7s
5034.13 10859.00 0.02 6 Hf CO70 5082.894 19668.461 4L Th 1 CI71
5035.623 19853.10 35 Cai Ri68 5083.619 19665.657 0.15 3L Sm BL69
5035.86 19852.15 0.10 5 Zr TA76 5085.679 19657.68 8 Cm1 CO76
5036.90 19848.04 0.02 1 Hf GO70 5087.26 19651.58 0.10 3L Tm 1 CA69
5037.243 19846.71 0.01 1 Fe LI76 5089.05 19644.67 1 11 LU75
5040.136 19835.32 . 7 11 LU 5089.088 19644.523 4L Thn Gl74
5040.387 19834.332 0.10 3L Gd1 BLT1 5089.501 19642.93 3L Ce VE72
5042.855 19824.62 6 11 LU 5091.473 19635.32 0.01 10 Fe1 LI76
5044.666 19817.508 550 Ar HU73 5094.534 19623.52 269 Te1 MO75
5045.300 19815.02 19 Ca1l RI68 5095.15 19621.15 1 11 LU7s
5046.43 19810.58 452 Bri TE63 5096.856 19614.583 0.15 3L Sm BL69
5047.833 19805.07 6 Se MO74 5097.190 19613.30 0.10 1W | Fe LI76
5050.550 19794.42 4L Cen VE72 5097.97 19610.29 0.10 5 Zr1 TA76
5050.67 19793.95 0.02 20 Hf 1 GO70 5097.99 19610.220 0.10 3L Nd BL70
5051.199 19791.88 0.01 22 Fe1 LI76 5098.85 19606.91 1 I LU
5051.365 19791.226 0.12 4L Sm 1 BL69 5098.94 19606.57 263 Bri TE63
5051.62 19790.228 0.10 3L Nd BL70 5101.928 19595.083 3L Th1 GlI74
5052.698 19786.004 SL Thi .| GI?4 5102.537 19592.74 0.01 3 Fe1 LI76
5052.90 19785.20 0.05 3 Zri TA76 5102.919 19591.28 2 Se MO
5053.240 19783.884 0.10 7L Gd1 BLT1 5102.930 19591.238 17 Kr1 KA69
5054.61 19778.52 0.02 3 Hf 1 GO70 5103.119 19590.51 3L Cen VE72
5054.62 19778.482 0.10 3L Nd1? BL70 5103.42 19589.34 0.05 40 Zr1 TA76
5054.62 19778.482 0.10 3L Nd1? BL70 5104.630 19584.71 0.01 1 Fe1 L176
5054.79 19777.82 0.20 1L Tm 11 CA69 5104.70 19584.44 0.15 2L Tm1 CA69
5055.051 19776.79 50 Ca1 RI68 5105.85 19580.02 0.05 3 i _TA76
5055.059 19776.76 3 Cm €076 5106.605 | 19577.136 170 Ne1 HU73
5055.258 19775.99 5 Te1? MO75 5107.484 19573.769 50 Ne1 HU73
5055.258 19775.99 5 Te1? MO75 5107.783 19572.62 9 Cm1?| CO76
5055.690 19774.295 6L Thn Gl74 5107.783 19572.62 9 Cm1? | -CO7
5057.61 19766.8 185 Ch RA69 5107.783 19572.62 9 Cm1?| CO7%
5057.810 19766.005 0.06 6L Gd1 BL71 5111.88 19556.92 0.02 5 Hf GO70
5057.99 19765.29 0.01 4L Be1 HO69 5111.90 19556.86 1 I LU75
5058.022 19765.178 3L Thi GI74 5112.609 19554.147 0.15 3L Sm1 BL69
5059.571 19759.129 5B Kri? KA69 5113.189 19551.93 SL Ce1 VE72
5060.547 19755.315 5B Kr1? KA69 5113.243 19551.72 6 Cm1 CO76
5060.56 19755.3 17 Cl1 RA69 5114.20 19548.06 1 It LU7s
5060.57 19755.23 1 I LU75 5115.505 19543.08 0.01 20 He 1 LT70
5062.48 19747.77 - | 0.05 7L Tm 1 CA69 5118.51 19531.59 0.02 1 Hf 1 GO70
5064.107 19741.428 5L Th 1 Cl74 £119.01 19529.69 0.02 1 Hf GO70
5064.704 19739.10 3 11 LU75 5120.456 19524.180 0.01 55 Cem LI72
5066.11 19733.62 3450 Bri TE63 5121.251 19521.15 SL Cen VE72
5066.14 19733.51 1 I LU75 5124.67 19508.13 0.02 14 Sig LI65
5067.082 19729.83 4 Cm1 CO76 5125.20 19506.12 0.02 S Sii LI65
5067.79 19727.07 : 55 Ge1 HU64 5125.303 19505.72 47 Ca1 RI68
5068.440 19724.55 3L Cen? | VE72 5126.05 19502.84 1 I LU75
5068.440 19724.55 3L Ce1? VE72 5127.239 19498.35 4L Ce1? VE72
5068.97 19722.50 0.02 110 Siy LI65 5127.239 19498.35 4L Ce1? VE72
5069.00 19722.37 1 11 LU 5127.295 19498.140 0.01 20 Cem LI72
5069.10 19721.99 0.02 23 Ci JO65 5127.43 19497.62 313 Bri TE63
5069.97 19718.59 0.10 4 Zr TA76 5128.55 19493.38 0.02 13 Si1 LI65
5071.492 19712.680 6 Kr1 KA69 5129.050 19491.467 0.08 6L Sm1 BL69
5072.11 19710.27 0.05 2W | Zry TA76 5130.707 19485.171 0.06 SL Gd1 BL71
5072.642 19708.213 0.08 4L Gd1 BL71 5130.903 19484.43 0.10 1W| Fe LI76
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Vacuum Air Ao Intensity Vacuum Air Ao Intensity
wavenumber | wavelength and Spectrum| Reference || wavenumber | wavelength and Spectrum | Reference
o(em™?Y) MA) (cm™Y | character olem™?) AA) {cm™Y | character
5134.552 19470.58 2R Ari? HU73 5195.638 19241.66 6 Se1 MO74
5134.606 19470.37 7 Cmi? | CO76 5196.343 19239.05 6 Se1? MO74
5134.606 19470.37 7 Cm1? | CO76 5196.343 19239.05 6 © Se1? MO74
5134.732 19469.90 2B jAri1? HU73 5196.98 19236.693 0.07 SL Nd 1 BL70
5135.722 19466.140 0.01 26 Cem LI72 5197.47 19234.879 0.07 SL Nd1 BL70
5137.901 19457.89 4L Cen VE72 5198.286 19231.86 3 Se1 MO74
5137.98 19457.60 0.10 1 Hfi GO70 5198.927 19229.49 3 Se1? MO74
5138.910 19454.068 0.05 6L Gd1 BL71 5198.927 19229.49 3 Se1? MO74
5139.195 19452.99 49 Cay RI68 5199.414 19227.688 30 Kr1 KA69
5139.20 19452.98 0.50 2 Hf GO70 5200.062 19225.290 0.08 7L Gd 1 BL71
5140.133 19449.438 0.06 6L Gd1 BL71 5200.46 19223.82 0.20 1L Tm 1 CA69
5140.31 19448.770 0.10 3L Nd1 BL70 5201.720 19219.16 0.01 1 Fe1 LI76
5140.729 19447.186 0.06 6L Gd 1 BL71 5202.569 19216.027 0.10 5L Sm1 BL69
5141.76 19443.3 6 Cl RA69 5203.33 19213.21 0.02 40 Zr1 TA76
5142.06 19442.151 0.10 3L Nd BL70 5204.20 19210.00 1 I LU75
5142.070 19442.113 0.10 5L Sm 1 BL69 5209.28 19191.27 0.05 6L Tm1 CA69
5142.80 19439.37 0.10 1 Hf GO70 5209.349 19191.016 13 Kr1 KA69
5144.22 19434.0 0.50 2 Hf COo70 5211.48 10183.17 266 B Br1? TE63
5144.483 19432.993 0.07 SL Gd1 BL71 5211.80 19181.99 266 B Bri? TE63
5144.49 19432.97 0.02 48 Siy LI65 5212.499 19179.419 3L Thn GI74
5144.588 19432.597 3L Thn Gl74 5212.82 19178.24 1 I LU
5144.767 19431.92 6 Cm1 CO76 5213.213 19176.793 12B Ar1? HU73
5146.081 19426.959 30 Ar) HU73 5213.389 19176.15 0.01 1 Fe1 L176
5146.32 19426.05 0.02 75 Zry TA76 5213.610 19175.332 12B Ar1? HU73
5146.32: 19426.0 0.50 1 Hf GO70 5213.612 19175.325 12B Ar1? HU73
5146.40 19425.76 6 I LU75 5213.93 19174.17 Hf G070
5146.942 19423.71 S Te MO75 5213.96 19174.04 | 0.02 240 Zr1 TA76
5147.329 19422.25 6L Cen VE72 5214.08 19173.60 0.20 1L Tm CA69
5149.03 19415.82 0.02 2W | Hf GO70 5214.500 19172.06 3L Cen? | VET72
5149.15 19415.38 0.20 1L Tm 1 CA69 5214.500 19172.06 3L Ce1? VE72
5152.29 19403.54 0.10 3 Zr TA76 5216.41 19165.04 0.20 1L Tm 1 CA69
5153.105 19400.479 3L Th1 GI74 5217.55 19160.85 0.20 1L Tm CA69
5156.69 19386.98 0.10 3 Zr1 TA76 5217.85 19159.77 Hf GO70
5156.97 19385.94 0.02 15 Sii LI65 5218.14 19158.70 Hf GO70 .
5150.24 10377.41 0.05 5L Tm 1 CA69 5218.80 19156.26 0.20 1L T CAG69
5159.308 19377.150 0.01 27 Cem LI72 5220.012 19151.815 4L Thi GI74
5159.448 19376.630 0.06 6L Gd 1 BL71 5220.244 19150.965 0.08 4L Gd BL71
5159.48 19376.50 0.10 1 Hf GO70 5220.67 19149.39 0.05 4 Zr TA76
5161.119 19370.354 0.07 SL Gd1 BL71 5221.004 19147846 2L Th1 CI74
5161.13 19370.3 227 Cl1 RA69 5221.706 19145.601 7L Thu Gl74
5161.207 19370.02 52 I LU 5222.882 19141.290 0.01 38 Cem LI72
5161.47 19369.03 0.05 30 Hf1 GO70 5223.11 19140.456 |  0.10 3L Nd 1 BL70
5166.978 19348.39 5 Se MO74 5224.46 19135.50 0.20 4 Zr TA76
5169.493 19338.976 7L Thn G174 5225.487 19131.750 0.07 SL Gd1 BL71
5170.90 19333.72 0.20 2L Tm CA69 5227.10 19125.83 Hf 1 GO70
5173.06 19325.65 : Hf GO70 5227.657 19123.807 5 Ar1 HU73
5174.27 19321.11 0.10 5 Zr TA76 5227.83 19123.16 Hf GO70
5175.137 19317.885 3L Th1 GI74 5228.25 19121.63 Hf GO70
5175.37 19317.02 120 Bri TE63 5229.691 19116.37 3L Ce VE72
5175.411 19316.86 11 Te1 MO75 5230.008 19115.21 17 Cal RI68
5177.466 19309.20 48 Cal RI68 5230.426 19113.68 0.01 25 Fe1 LI76
5178.223 19306.374 0.10 SL Sm BLG9 5231.182 19110.921 0.07 3L Gd1 BL71
5178.57 19305.08 0.10 3L Tm CA69 5231.504 19109.745 0.07 5L Gd1 BL71
5181.098 19295.65 7 Cm 1 CO76 5232.723 19105.29 2 Se1 MO74
5181.298 19294.916 25 Ar1 HU73 5232.77 19105.12 108 I LU7s
5182.045 1029213 2 Se MO74 5234.723 10097.993 0.05 SL Cd1 BL71
'5183.029 19288.47 3L Ce1 VE72 5235.94 19093.55 Hf GO70
5184.42 19283.29 0.02 8 Si1 LI6s 5236.389 19091.92 91 Te1 MO75
5185.509 19279.245 625 Ge1 HU64 5237.084 19089.38 0.01 110 He1 LT70
5186.23 19276.57 0.25 1L Tm CA69 5237.296 19088.610 3L Th1 GI74
5186.710 19274.78 0.02 4 Lii JO59 5237.75 19086.96 0.25 1L Tm CA69
5189.379 19262.64 3L Ce1 VE72 5238.963 19082.536 3L Thu G174
5190.116 19262.13 6 Cm 1 CO76 5241.196 19074.406 3L Th1 GI74
5190.568 19260.46 0.01 2 Fe1 LI76 5242.36 19070.17 35 11 LU75
5190.761 19259.740 0.12 4L | Smi BL69 5244.95 19060.75 3 11 LU
5192.886 19251.85 7 Cm1 CO76 5246.462 19055.260 0.06 5L| Gdt BL71
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Section Il. Wavenumber Table (Finding List) ~Continued

Vacuum Air Ao Intensity Vacuum Air Ao { Intensity |
wavenumber | wavelength and Spectrum| Reference || wavenumber | wavelength and Spectrum | Reference
o(cm™Y) AA) (em™Y | character of{em™) A(A) (cm™%) | character

5247.844 - | 19050.243 9 Kr1 KA69 5309.418 18829.31 4 Te1? MO75
5248.975 19046.14 30 Ca1 RI68 5309.418 18829.31 ’ 4 Te1? MO75
5249.27 19045.07 547 Bri TE63 5310.31 18826.14 0.05 24 Zri TA76
5251.451 19037.15 8 Cm1 CO76 5312.149 18819.63 21 .Se1 MO74
5251.901 19035.526 7 Kr1 KA69 5314.339 18811.879 7L Th1 Gl74
5253.21 19030.79 0.02 5 Sii L165 5314.34 18811.863 700 Ge1 HU64
5254.34 19026.71 Hf GO70 5316.45 18804.40 0.02 8 Zr TA76
5255.044 19024.142 6 Ar1 HU73 5316.66 18803.67 Hf1 GO70
5255.696 19021.78 17 Ca1 RI68 '5317.014 18802.414 3L Thi GI74
5255.98 19020.74 Hf 1 GO70 5317.43 18800.95 Hf1 GO70
5260.89 19003.00 1 It LU75 5318.347 18797.703 20 Kr1 KA69
5261.692 19000.106 0.05 7L Gd 1? BL71 5321.057 18788.128 350 Xe1 HU73
5261.692 19000.106 0.05 7L Gd1? BL71 5321.174 18787.716 50 Kr1 KA69
5262.88 18995.82 30 Bri HU72 5321.813 18785.460 170 Kri KA69
5263.15 18994.83 Hf GO70 5322.629 18782.58 0.10 2W| Fex LI76
5263.291 18994.333 0.01 560 B B1 LI70 5322.705 18782.311 0.08 5L Gd1 BL71
5265.321 18987.01 0.01 47 Fe LI76 5323.56 18779.29 313 Bri TE63
5265.41 18986.68 Hf GO70 5323.629 18779.05 5L Ce1 VE72
5265.64 18985.86 0.15 2L Tm 1 CA69 5324.126 18777.30 394 Te1 MO75
5266.597 18982.41 13 I LU75 5324.865 18774.692 0.08 4L Gd1 BL71
5267.05 - | 18980.78 0.20 1L Tm CA69 5325.160 18773.65 0.10 2W| Fe LI76
5267.33 18979.76 0.02 5 Zr1 TA76 5325.502 18772.446 3L Th1 GI74
5269.61 18971.6 21 Cli RA69 5325.890 18771.08 3 Te MO75
5270.004 18970.14 24 Ca1 RI68 5327.87 18764.11 100 Ge1 HU64
5270.318 18969.01 2 Se MO74 5328.020 18763.575 0.15 3L Sm BL&9
5272.070 18962.706 0.02 5 S1 JA67 5329.051 18759.94 48 Te1 . MO75
5273.23 18958.53 0.01 80B S1 JA67 5329.95 18756.78 0.20 1L Tm CA69
5273.58 18957.29 0.01 80 B Si JA67 5330.85 18753.60 Hf1 GO70
5274.116 18955.35 69 Te1 MO75 5331.59 18751.01 0.02 2B N1 ERé61
5275.414 18950.684 0.10 3L Gd1 BL71 5331.60 18750.98 1 I LU7s
5275.685 18949.711 0.01 55 St JA67 5331.68 18750.69 0.20 3 Zr TA76
5277.223 18944.188 0.01 335 S1 JA67 5332.545 18747.653 0.08 4L Gd1 BL71
5277.812 18942.07 0.01 4 Fe L176 5333.298 18745.005 40 Ari HU73
5279.072 18937.551 15 Ne 1 HU73 5333.605 18743.926 0.08 SL Gd BL71
5279.59 18935.70 Hf GO70 5333.94 18742.8 22 Cl: RA69
5281.07 18930.388 0.05 7L Nd1 BL70 5334.30 18741.49 0.25 1L Tm1 CA69
5281.378 18929.285 0.01 635 S1 JA67 5335.491 18737.30 3L Ce VE72
5282.14 18926.54 0.02 3 Ca JO65 5335.587 18736.964 0.08 SL Gd BL71
5282.444 18925.47 20 Cal RI168 5336.69 18733.092 0.07 SL Nd i BL70
5284.070 18919.640 0.07 5L Gd1 BL71 5337.011 18731.963 0.10 3L Gd BL71
5285.005 18916.291 0.08 3L Gd1 BL71 5339.59 18722.90 0.02 26 Sii LI65
5285.385 18914.93 7 Se MO74 5339.91 18721.79 0.10 4 Zr TA76
52085.51 18914.48 0.02 8 Sii Llés 5340.08 18721.19 | Hf GO70
5285.58 18914.24 2 Se MO74 5340.11 18721.10 | 0.25 1L Tm CA69
5286.84 18909.74 Hf1 GO70 5340.474 18719.82 2 Se | MO74
5287.98 18905.65 0.10 4L Tm 1 CA69 5341.90 18714.821 0.65 5L Nd1 BL70
5293.290 18886.685 6L Ths Gl74 5343.612 18708.82 8 Cm1 CO76
5295.32 18879.43 Hf GO70 5345.251 18703.09 0.02 7 Lip JO59
5295.68 18878.16 0.20 1L Tm CA69 5346.925 18697.23 0.01 230 | Her LT70
5296.03 18876.90 Hf GO70 5347.193 18696.294 300 Kr1 KA69
5299.210 18865.586 3L Th1 GI74 - 5347.34 18695.78 0.25 1L Tm CA69
5300.71 18860.24 Hf: GO70 5348.056 18693.27 4 Cm1 CO76
5300.968 18859.330 0.06 7L Sm 1 BL69 5349.99 18686.52 Hf GO70
5301.722 18856.65 0.01 105 . Fe1 LI76 5350.328 18685.34 0.01 530 He1 LT70
5301.887 18856.06 8 Cm1? | CO76 5351.03 18682.89 0.25 1L Tm CA69
5301.887 18856.06 8 Cm1? | CO76 5351.206 18682.274 20 Ne 1 HU73
5302.30 18854.59 1 I LU 5351.74 18680.41 0.25 1L Tm CA69
5302.66 18853.31 ; 0.20 2L Tm CA69 5353.050 18675.84 3L Ce VE72
5302.891 18852.49 3L Cen VE72 5354.72 18670.00 0.02 4B N1 ER61
5303.402 18850.673 0.08 4L Gd1 BL71 5356.85 18662.60 Hf GO70
5305.16 18844.42 0.02 2B Ci JO65 5358.12 | 18658.16 0.02 32 N1 ER61
5306.09 18841.13 0.25 1L Tm CA69 5359.62 ‘ 18652.95 0.01 2 Gd m LI73
5307.039 18837.76 3 Te1? MO75 5359.72 18652.60 0.15 3L Tm CA69
5307.039 18837.76 3 .Te 1? MO75 5360.576 18649.620 0.15 3L Sm BL6Y
5308.33 - 18833.17 1 I LU7s 5361.458 18646.550 0.08 | 4L Gd1 BL71
5308.76 18831.65 10 Bri HU72 5361.792 18645.390 ‘ 3 Ce m LI72
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Vacuum Air Ao Intensity Vacuum Air Ao Intensity
wavenumber | wavelength and Spectrum| Reference || wavenumber | wavelength and Spectrum | Reference

ofem™?) MA) (em™Y | character o(em™?) AMA) (em™" | character
5362.430 18643.172 0.08 4L Gd BL71 5408.124 18485.653 22 B Ar1? HU73
5363.531 18639.34 4 Te1? MO75 5409.165 18482.095 0.07 5L Gd1 BL71
5363.531 18639.34 4 Te1? MO75 5409.721 18480.20 2 I LU75
5364.01 18637.68 0.01 3 Fe1 LI176 5410.072 18478.996 0.10 7L Gd1 BL71
5364.84 18634.80 2 I LU75 5411.011 18475.79 80 Ne 1 JO63
5365.46 18632.64 0.15 3L Tm CA69 5412.41 18471.01 Hf GO70
5365.562 18632.289 60 Ary HU73 5413.160 18468.454 3L Th1 G174
5366.109 18630.390 0.12 4L Sm 1 BL69 5414.06 18465.39 0.01 B | Nai JO61
5366.17 18630.19 0.02 13B N1 ERé61 5415.078 18461.91 16 Te: MO75
5366.87 18627.749 0.05 5L Nd BL70 5416.040 18458.64 20B Ne1 JO63
5367.235 18626.48 5 Se1 MO74 5417.738 18452.84 4 Cm1 CO76
5367.617 18625.16 40 B Ne1 JO63 5418.858 18449.04 0.10 1W | Fe LI76
5368.33 18622.68 0.01 25B Mg RI65 5419.01 18448.51 0.02 70 Zr TA76
5369.418 18618.91 30B Ne1 JO63 5419.142 18448.07 0.10 1W | Fe LI76
5370.744 18614.312 0.10 7L Gd1 BL71 5419.599 18446.51 -2 Se MO74
5371.22 18612.65 Hf GO70 5420.40 18443.79 Hf 1 GO70
5372.038 18609.827 0.10 7L Gd1 BL71 5420.91 18442.052 0.10 3L Nd1 BL70
5372.12 18609.54 0.25 1L Tm 1 CA6Y 5420.993 18441.77 0. 10 'w Fe LI76
5373.100 18606.15 5L Ce1? VE72 5421.368 18440.493 4L Th1 GI74 .
5373.100 18606.15 5L Ce1? VE72 5422.178 18437.740 0.10 4L Gd1 BL71
5373.100 18606.15 SL Ce1? VE72 5422.551 18436.47 4 Cm1 CO76
5375.541 18597.70 180 B Ne 1 JO63 5422.61 18436.27 0.20 2L Tm CA69
5376.069 18595.874 3L Th1 GI74 5424.615 18429.455 200B Ar1? HU73
5377.035 18592.533 0.08 4L Gd1 BL71 5424.928 18428.392 200 B Ar1? HU73
5377.322 18591.54 120 Ne1 JO63 5424.95 18428.30 160 Ge HU64
5378.015 18589.147 0.10 7L Cd1 BL71 5425.110 18427.775 4L Th 1 KL70
5378.57 18587.24 0.02 13 N1 ERé61 5425.113 18427.765 120 Ar1 HU73
5380.40 18580.905 0.10 4L Nd BL70 5426.60 18422.72 0.02 7 Si1 LI65
5380.403 18580.896 150 Kr1 KA69 5426.640 18422.577 0.08 4L Gd1 BL71
5380.406 18580.88 0.10 1W |Fe L176 5426.695 18422.39 140 B Ne 1 JO63
5380.57 18580.32 1 I LU75 5427.854 18418.457 20 Kr1 KA69
5380.714 18579.820 0.01 42 Cem LI72 5427.937 18418.176 9 B Ar1? HU73
5381.299 18577.80 3L Cen? | VE72 5427.975 18418.047 9% B Ar1? HU73
5381.299 18577.80 3L Ce1? VE72 5429.009 18414.54 0.01 7 Fe1 LI76
5382.17 18574.80 0.01 20B Mgn RI65 5431.869 18404.843 0.06 SL Gd1 BL71
5383.097 18571.596 24B Ar1? HU73 5432.457 18402.85 100 Ne1 JO63
5383.496 18570.219 24 B Ar1? HU73" 5433.362 18399.786 100 Kr1 KA69
5383.59 18569.89 0.02 4 Zr TA76 5435.52 18392.48 0.01 2 Fe1 LI76
5384.05 18568.31 500 Br1 TE63 5436.270 18389.95 19 B Ne1l JO63
5384.10 18568.14 1 I LU75 5436.833 18388.040 0.05 6L Gd1 BL71
5384.50 18566.75 0.02 4B N1 ER61 5437.188 '18386.839 0.06 6L Gd1 BL71
5384.80 | 18565.723 0.05 7L Nd1 BL70 5437.777 18384.85 130 Ne 1 JO63
5885.236 18504.219 20 Arl nu73 5438.54 18382.3 40 Cla RAGY
5387.046 18557.981 3L Thi Gl74 5438.829 18381.291 3L Thn -GI74
5387.13 18557.70 Hf 1 GO70 5439.27 18379.80 0.10 3W .| Fe LI76
5387.88 18555.11 1 I LuU7s 5444.741 18361.332 9 Ari HU73
5388.07 18554.45 0.02 2 Si1 LI65 5444.797 18361.144 0.10 3L Gd1 BL71
5388.87 18551.701 0.05 5L Nd1 BL70 5445.397 18359.12 30B Ne1 JO63
5390.027 18547.718 3L Thu GI74 5447.35 18352.54 0.05 SL Tm1 CA69
5390.93 18544.61 1 11 LU75 5448.544 18348.52 22 I1 LU75
5391.87 18541.4 74 Cl1 RA69 5448.696 18348.006 14 Ar1 HU73
5396.170 18526.603 0.10 5L Gd BL71 5450.13 18343.17 0.02 75 Zr TA76
5396.678 18524.858 0.08 4L Gd1 BL71 5450.27 18342.707 0.10 4L Nd1 BL70
5396.96 18523.89 0.01 1 Fe1 LI76. 5451.39 18338.93 Hf 1 GO70
5397.36 18522.53 Hf1 GO70 5452.01 18336.85 Hf GO70
5399.12 18516.50 Hf GO70 5452.03 18336.78 0.02 120 Zr1 TA76
5400.651 18511.23 6 Cm1 CO76 5452.40 18335.54 1 I LU7s
5400.87 18510.48 180 Br1 TE63 5455.115 18326.41 3 Cm1 CO76
5401.222 18509.27 7 Te MO75 5455.26 18325.93 Hf1 GO70
5405.233 18495.541 350 Ge1 HU64 5455.83 18324.01 1 I LU75
5405.887 18493.303 0.10 3L Gd BL71 5456.148 18322.94 8 Cm1 CO76
5406.664 18490.644 4L Th1 GlI74 5456.660 18321.23 2 Se MO74
5406.922 18489.762 0.10 3L Gd BL71 5456.83 18320.67 0.02 8B C1 JO65
5407.062 18489.284 0.10 S L Sm BL69 5457.02 18320.02 0.01 1 Fe1l LI76
5407.811 18486.723 22B Ari? HU73 5458.604 18314.701 0.08 4L Gd1 BL71
5408.121 18485.663 22B Ari? HU73 5458.64 18314.58 0.25 1L Tm1 CA69
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Section [I. Wavenumber Table (Finding List) —Continued

Vacuum | Air Ao Intensity T Vacuum Air Ao Intensity
wavenimber | wavelength and Spectrum| Reference { wavenumber | wavelength and Spectrum | Reference
o(em™?) AA) {cm™Y) | character o(cm™?) AA) (cm™Y | character

5458.91 18313.67 1 I LU75 5495.70 18191.08 60 Bri TE63
5461.72 18304.24 0.05 S Zr TA76 5496.113 18189.711 0.10 3L Gd1 BL71
5461.800 18303.98 130 B Ne1 JO63 5496.564 18188.22 43 Te1 MO75
5461.987 18303.357 .| 0.06 5L Gd1 BL71 5496.986 18186.821 0.10 3L Gd 1 BL71
5462.53 18301.54 Hi GO70 5497.310 18185.749 18 Ar1 HU73
5462.79 18300.67 0.10 3L Tm 1 CA69 5497.526 18185.036 90 Kr1 KA69
5465.015 18293.215 0.08 4L Gd1 BL71 5497.618 18184.73 8 Cm1 CO76
5465.29 18292.30 0.25 1L Tm 1 CA69 5497.97 18183.57 Hf GO70
5465 500 18201.59 27892 Te 1 MO7s B500 989 18175 Q2 4 Te MO75
5465.68 18291.00 0.25 1L Tm CA69 5501.59 18171.60 0.02 13 N1 ER61
5465.740 18290.791 0.08 4L Gd1 BL71 5502.15 18169.74 0.02 13 N1 ER61
5465.86 18290.389 0.10 3L Nd BL70 5502.35 18169.09 2 I LU7s
5465.91 18290.21 0.05 9 Zr TA76 5502.370 18169.030 0.01 6 Ce m LI72
5466.039 18289.79 3L Ce VE72 5502.50 18168.60 100 Bra HU72
5466.959 18286.71 3L Ce1 VE72 5502.888 18167.315 2600 1 Kr1 KA69
5467.62 18284.51 0.02 3 Sit LI65 5505.098 18160.02 3L Cen VE72
5468.181 18282.62 200 Ne1 Jo63s 5505.211 18159.65 3L Ce VE72
5469.961 18276.68 ’ 250 B Ne i JO63 5507.34 18152.629 0.07 6L Nd 1 BL70
5470.25 18275.71 17 I LU7s 5508.665 18148.262 0.08 4L Gd1 BL71
5471.550 18271.367 5L Thn GI74 5508.85 18147.65 2 It LU75
5472.048 18269.704 3L Th n Gl74 5509.767 18144.63 6 Cm1 CO76
5474.01 18263.16 1 11 LU75 §510.10 18143.54 0.02 6L Be1 JH62
5476.944 18253.373 6B Ne1? HU73 5511.24 18139.80 0.02 13 Ci JO65
5476.957 18253.330 6B Ne1? HU73 5513.02 18133.93 2 It LU
5477.48 18251.58 0.02 11B N1 ER61 5513.919 18130.970 0.15 3L Sm 1 BL69
5477.50 18251.51 Hf GO70 5514.10 18130.38 25 Hg1 HUs3
5477.63 18251.08 0.05 3 Zr TA76 5514.376 18129.467 0.12 4L Sm BL69
5478.718 18247.463 10 Ne1 HU73 5515.440 18125.969 SL Thi GI74
5479.09 18246.22 0.10 4L Tm 1 CA69 5515.685 18125.165 0.08 4L Gd BLT1
5479.40 18245.19 1 I LuU7s 5518.39 18116.27 0.02 6 N1 ER61
5479.641 18244 30 3L Ce1? VE72 5519.08 18114.02 0.15 3L Tm 1 CA69
5479.641 18244.39 3L Ce1? VE72 5519.152 18113.78 7 Cm1 CO716
5479.641 18244.39 3L Ce1? VE72 5519.26 18113.42 0.10 15 Zr TA76
5479.867 18243.63 0.01 22LB | O1 El63 5519.516 18112.58 10 Te MO75
5480.54 18241.396 0.05 7L Nd1 BL70 5520.73 18108.61 0.02 12B N1 ER61
5480.80 18240.54 0.02 13B N1 ER61 5523.545 18099.372 80 Kr1 KA69
5481.00 18239.865 0.10 4L Nd BL70 5524.05 18097.71 0.02 10B N1 ERe61
5481.137 18239.409 - 5L Thu Gl74 5524.23 18097.13 0.15 2L Tm CA69
5482.10 18236.21 1 I LU7S 5524.46 18096.37 0.10 1W/! Fe LI76
5482.6 1 18234.5 0.50 100 Lu1 BOGG 5524.906 18094.913 0.08 4L Gd BL71
5482.87 18233.63 Hf GO70 5526.62 18089.29 0.05 4 Zr TA76
5482.89 18233.57 0.02 75 Zr1 TA76 5528.482 18083.21 120 B Ner JO63
5483.536 - | 18231.430 0.15 3L Sm BL69 5528.590 18082.856 4L Thn Gl74
5483.560 18231.349 15 Ar} BU73 5530.869 18075.41 0.01 1 Fe Li76
5484.07 18229.66 0.02 60 B Ni ER61 5531.517 18073.29 11 Te MO75
5484.198 18229.23 0.02 13LB| O1 1S68 5531.74 18072.56 Hi GO70
5484.456 18228.371 4L Thu GI74 5531.807 18072.340 4L Thi GI4
5484.85 18227.06 1 11 LU75 5531.89 18072.069 0.10 3L Nd n BL70
5484.859 18227.03 208 | Nei Joes 5532.824 18069.01 9 Cm1 CO76
5485.71 - 18224.20 0.0} 4 Fe LI76 5533.064 18068.23 6 Te MO75
5485.88 18223.640 0.10 3L Nd BL70 5536.725 18056.288 0.15 3L Sm BL69
5486.00 18223.24 1 It LU75 5536.911 18055.68 0.01 1 Fe L1e
5486.64 18221.12 0.02 8 Ci JOe6s 5537.686 18053.15 6 Te MO75
5486.642 18221.11 30B Ne1 JO63 5538.79 15049.56 0.02 33UB N1 ERé61
5488.477 18215.017 0.10 3L Gd1 BL71 5539.27 18047.98 0.02 6 I TA76
5489.17 18212.72 10 Bri TE63 5539.63 18046.83 Hf 1 GO70
5489.51 18211.590 0.10 3L Nd1 BL70 5539.63 18045.26 Hf GO70
5489.621 18211.22 6L Cen VE72 5539.811 18046.23 0.03 12L4 0O ER68
5489.82 18210.56 0.02 32UB! N1? ERe61 5541.051 18042.19 0.03 12L 01 ER68
5489.82 18210.56 ! 002 | 32UB| Ni? ER61 5541.269 18041.48 0.03 12L 01 ER68
5489.890 18210.330 | ‘ 5 Ne 1 HU73 5543.008 18035.82 40 Ne1 JO63
5490.29 18209.00 ﬂ 02 | 1L Tm CA69 5543.30 18034.86 6.02 5 Ci JO65
5490.43 18208.53 ] G.05 { 4 Zr1 TA76 5544.65 18030.47 |  0.02 2 Ci JO65
5493.27 18199.13 0.02 | 8 N1 I ER61 5544.81 18029.95 |  0.02 30B N1 ERé61
5493.72 18197.63 015 | 2L Tm ‘ CA69 5544.903 18029.657 | 15 Ne1 HU73
5495.60 | 18101.12 | 1 I: LU7s 5817.210 18022.061 6B Ari? HU73
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MICHAEL OUTRED

Vacuum Air Ao Intensity Vacuum Air Ao Intensity
wavenumber | wavelength and Spectrum| Reference || wavenumber | wavelength and Spectrum | Reference
of{cm™?) MA) (em™Y | character o(cm™?) - AA) (cm™Y) | character
5547.27 18021.964 0.10 3L Nd BL70 5598.63 17856.63 0.01 3L Be1 HO69
5547.501 18021.21 0.01 23LB | O1 El63 5599.02 17855.38 0.01 2LB Be1 HO69
5547.639 '18020.765 - 6B Ar1? HU73 5599.28 17854.56 0.25 1L Tm 1 CA69
5548.63 18017.54 0.02 18 Zr TA76 5599.85 17852.74 0.05 2U Hf GO70
5549.26 18015.501 0.10 3L Nd1 BL70 5600.00 17852.26 0.02 50 Zri TA76
5549.950 18013.26 SL Cen VE72 5600.06 17852.09 0.02 10B N1 ER61
5550.71 18010.80 0.25 1L Tm CA69 5601.105 17848.745 0.10 3L Gd1 BL71
5551.401 18008.553 0.15 3L Sm BL69 5601.521 17847.42 4L Cen VE72
5551.89 18006.95 Hf GO70 5601.969 17845.99 0.01 2 Fei LI76
5553.351 18002.229 700 I Kr1 KA69 5602.991 17842.737 650 1 Kr1 KA69
5554.81 17997.49 0.50 1U Hf GO70 5606.941 17830.167 SL Th Gl74
5555.49 17995.29 0.02 7 Zr1 TA76 5607.002 17829.973 0.10 3L Gd BL71
5555.962 17993.769 3L Th1 Gl74 5607.89 17827.14 0.02 28 Zr1 TA76.
5557.701 17988.14 3L Ce VE72 5608.15 17826.33 0.02 4B C1 JO65
5557.91 17987.46 0.05 130 Hf 1 GO70 5608.291 17825.875 5L Thi Gl74
5559.60 17982.00 40 Bri TE63 5608.33 17825.8 5 Cl1 RA69
5560.25 17979.89 0.02 51 B N1 ER61 5608.43 17825.434 0.05 7L Nd1 BL70
5560.410 17979.38 0.01 1 Fe L176 5608.506 17825.19 4 I LU75
5561.151 17976.979 4L Th1 Gl74 5608.534 17825.100 0.01 5 Cem L172
5561.25 17976.65 0.02 30 Zr TA76 5608.668 17824.678 0.10 3L Gd1 BL71
5562.581 17972.35 8 Cm CO76 5608.73 17824.47 0.05 9 Zr) TA76
5562.79 17971.683 0.05 S5L | Nd1 BL70 5608.884° | 17823.991 150 Ari HU73
5562.79 17971.67 0.02 20 Zr1 TA76 '5609.67 17821.50 0.02 1 Hf GO70
5564.333 17966.70 0.03 12L 01 ER68 5610.569 17818.638 0.15 3L Smu | BL69
5564.51 17966.12 0.02 2 C1 JO65 5611.707 17815.02 7 Cm1 CO76
5564.884 17964.920 6L Thy GI74 5612.02 17814.03 0.02 3B Ci1 JO65
5566.059 17961.127 0.08 4L Gd1 BL71 5613.861 17808.19 3L Ce1 VE72
5566.64 17959.24 0.02 3 Ci1 JO65 5613.998 17807.755 0.08 4L Gd BL71
5568.039 17954.74 6L Cen VE72 5615.526 17802.908 0.08 4L Gd1 BL71
5570.53 17946.71 0.25 1L Tm CA69 5615.97 17801.50 330 Bri TE63
5570.71 17946.12 0.02 23 Zr TA76 5617.05 17798.07 0.02 10 Zr TA76
£570.820 17945.777 3L Th Gl74 5617.831 17795.604 3L Thu Gli4
5573.290 17937.82 0.01 3 Fe1 LI76 5619.08 17791.66 0.05 1 Hf GO70
5573.63 17936.730 0.05 6L - | Nd BL70 5620.46 17787.27 0.02 8UB| NI ERé61
5573.69 17936.55 0.02 17 N1 ER61 5620.54 17787.02 0.10 6W| Zr TA76
5573.722 17936.434 7L Th i Gl74 5621.739 17783.230 4 Cem LI72
5573.856 17936.00 3 Cm CO76 5621.759 17783.170 4L Th1 GI74
5573.92 17935.80 0.02 3 Hf GO70 5622.86 17779.67 0.10 1 Hf GO70
5575.667 17930.18 0.01 S Fe LI76 5625.558 17771.16 0.01 5 Fe L1706
5577.06 17925.70 0.02 8 Na ERe61 5625.693 17770.736 4 Kr1 KA69
5578.31 17921.68 3 I LU75 5626.26 17768.94 0.02 3 C1 JO65
5579.34 17918.38 0.02 4 C1 JO65 5626.53 17768.08 0.10 1 Hi GO70
5579.44 179018.06 0.02 7B N1 ER61 5626.67 17767.7 7 Cl: RA695
5580.476 17914.726 1500 B Ar1? HU73 5627.77 17764.17 0.10 1 Hf GO0
5580.506 17914.629 1500 B Ar? HU73 5628.77 17761.0 0.50 1 Hf GO70
5581.018 17912.98 6 Cm1 CO76 5629.50 17758.73 15B Ge1? HU64
5583.49 17905.07 0.05 2 Hf GO70 5629.50 17758.73 15R Ce1? HU64
5583.546 17904.87 S Cm CO76 5629.76 17757.91 0.02 2L Ga1 JO67
5583.633 17904.598 0.10 8L Gd1 BL71 5630.33 17756.09 0.02 1 Hf GO0
5584.00 17903.42 0.25 1L Tm CA69 5630.37 17755.973 0.05 7L Nd1 BL70
5584.971 17900.307 4L Thn Gl7a 5630.60 17755.25 1 I LU75
5585.33 17899.157 0.10 3L Nd BL70 5633.104 17747.36 0.01 1 Fe1 LI76
5585.61 17898.25 0.05 3 Zr1 TA76 5633.884 17744.898 5L Th1 GI74
5586.18 17896.43 0.25 1L Tm CA69 5635.844 17738.72 4 Cm1 CO76
5586.997 17893.82 2 Se MO74 5636.021 17738.17 3L Ce1 VE72
5588.758 17888.178 35 B Ary? HU73 5636.51 17736.63 0.02 1 Hf1 GO70
5588.819 17887.982 3L Th1 Gl74 5636.930 17735.31 3L Cer VE72
5588.84 17887.90 0.20 2 Hfi GO70 5638.599 17730.06 4L Ce1 VE72
5589.071 17887.176 358 Ar1? HU73 5639.2 17728.2 0.10 1W | Fe LI76
5591.86 17878.26 0.02 100 N1i? ERo61 5641.37 17721.35 0.10 1w Fe LI76
5591.86 17878.26 0.02 100 Ni1? ER61 5641.445 17721.115 4L Thn GI74
5591.911 17878.09 0.01 Lam Jo71 5641.45 17721.10 1 11 LU75
5592.49 17876.23 0.05 2 Hf GO70 5642.080 17719.12 6 Se MO74
5§593.98 17871.47 0.02 6 Zr TA76 5642.53 17717.72 0.01 15 B Mg u RIGS
5594.77 17868.96 0.02 1L Gal JOoe67 5643.73 17713.94 0.25 1L Tm 1 CA69
5595.730 17865.89 | 3L Ce1r VE72 5643.73 17713.93 0.02 23 Zr TA76
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Sec{ion Il. Wavenumber Table (Finding List) —Continued

Vacuum Air Ao Intensity Vacuum Air Ao Intensity |
wavenumber | wavelength - and Spectrum|  Reference || wavenumber | wavelength and Spectrum | Reference
o{cm™?) AA) (em™Y) | character ofem™") MA) (em™%) | character

5645.876 17707.208 0.15 3L |Sm1 BL69 5688.06 17575.88 0.05 14U Zr TA76
5646.098 17706.51 0.01 1 Fe LI76 5688.63 17574.13 1 Iy LU75
5646.528 17705.162 3L Thn GI7za . 5688.957 17573.115 3L Th1 Gl
5646.58 17705.0 - 3 Clr RA69 5690.60 17568.04 1 11 LU7s
5646.85 17704.15 | 0.20 1L Tm 1 CA69 5690.879 17567.18 3L Ce VE72
5647.003 17703.673 3L Th1 Gl 5690.95 17566.96 1 I LU7s
5647.706 17701.469 0.08 4L Gd1 BL71 5690.963 17566.921 0.15 3L Gd1 BL71
5647.86 -17700.987 0.07 6L Nd1 BL70 5691.439 17565.451 0.15 3L Gd1? BLT1
5649.09 17697.13 0.25 1L Tm CA69 5691.439 17565.451 0.15 3L Gd1? BL71
5649.381 17696.22 3L Ce1 | VE72 5691.439 17565.451 0.15 3L Gd1? BL71
5649.474 17695.93 0.01 1 Fe1 LI76 - 5691.93 1 17563.937 0.10 3L Nd1 BL70
5652.24 17687.28 0.02 9 Hf: GO70 5692.90 17560.94 0.15 2L Tm 1 CA69
5653.294 17683.97 0.10 1W (Fe LI176 5693.49 17559.1 3 Cl RA69
5653 346 17683 810 3L Th1 CI74 5693.854 17558.001 0.08 4L Cd1 BL71
5653.70 17682.72 0.05 1 Hf 1 GO70 5694.17 17557.01 0.05 2 Hf GO70
5653.79 17682.422 0.07 SL Nd n BL70 5095.583 17552.671 4L Th1 Gl
5655.370 17677.481 3L Th1 GI74 5696.820 -17548.86 6L Cen VE72
5656.52 17673.90 0.05 1U0 Hf ) GO70 5696.911 17548.58 0.01 1 Fe1 LI76
5657.02 17672.32 0.02 SW |Zr TA76 5697.733 17546.05 0.02 7 Lii JO59
5657.148 17671.93 2 Se MO74 5697.790 17545.87 6 Se1 MO74
5657.888 17669.614 3L Th1 GI74 5699.05 17541.98 0.02 .10 Hf 1 GO70
5658.41 17667.984 0.07 6L Nd1 BL70 5700.139 17538.64 0.01 1 Fea LI76
5658.90 17666.45 0.20 - 1L Tm 1 CA69 - 5701.484 17534.504 SL Thn GI74
5659.351 17665.046 0.15 3L Sm BLé69 5701.81 17533.49 | 0.02 12 Zr TA76
5659.36 17665.02 0.20 1L Tm n CA69 5702.30 17531.99 0.02 18B N1 ER61
5662.161 17656.278 0.10 3L Gd1 BL71 5702.74 17530.64 0.25 1L Tm 1 CA69
5663.091 | 17653.38 3L Ce1l VE72 5703.47 17528.39 0.02 70 Hf 1 GO70
5666.01 17644.29 0.01 1 Fe LI76 5704.846 17524.170 3 Cem LI72
5666.11 17643.98 0.02 42 B N1 ERé61 5706.29 17519.7 ) 4 Cl RA69
5666.25 17643.53 0.05 3 Hf: GO70 5706.500 17519.09 6L Ce VE72
5666.590 17642.48 3L Ce VYE72 5707.13 17517.15 0.02 8w Zr TAT6
5668.23 17637.38 0.02 3B C1 JO65 5707.32 17516.58 0.02 125 UB| N1 ER61
5668.379 17636.912 0.08 8L Gd1 BL71 5708.992 17511.445 0.12 4L Sm BL69
5668.41 17636.83 0.02 8B N1 ER61 5709.289 17510.534 0.10 3L Gd1 BL71
5669.208 17634.332 4L Th1 GI74 5709.939 17508.54 7L Cen VE72
5669.63 17633.01 20 Ge HU64 5710.53 17506.73 1 I LU75
5669.96 17631.993 0.07 6L Nd1 BL70 5710.89 17505.64 +0.02 3B C1 JO65
5670.425 17630.547 4 Kri KA69 5712.56 17500.51 0.05 2 Hf GO70
5670.49 17630.34 0.05 15U Zr TA76 5712.692 17500.10 k] Cm1 C076
5671.873 17626.046 3L Thi Gl 5712.732 17499.98 0.01 1 Fe1 LI76
5671.939 17625.84 3L Ce1 VE72 5713.242 17498.42 2 Se1 MO74
5672.823 17623.094 6L Th1 GI74 5713.433 17497.832 0.08 4L Gd1? BLT1
5672.831 17623.07 4L Ce VE72 5713.433 17497.832 0.08 4L Gd1? BL71
5673.55 17620.84 45 Ge1 HU64 5713.70 17497.02 50 Ge1 HU64
5674.050 17619.28 9 Cm1 CO76 5714.50 17494.57 1 11 LU75
5674.782 17617.01 . 6 Cm 1 CO76 5714.863 17493.45 4 Cm1 CO76
5674.79 17617.00 0.02: 3 Si1 LI65 5716.637 17488.026 0.12 4L Sm BL69
5674.833 17616.854 150 | Kr1 KA69 5718.18 17483.31 0.20 1U Hf1 GO70
5675.858 17613.67 6L Ce1 VE72 5718.921 17481.041 7L Thi Gl74
5677.463 17608.69 0.10 1W |Fe LI76 5719.13 17480.41 0.02 27 N1 ER61
5677.53 17608.49 0.05 6L Tm 1 CA69 5720.32 17476.76 .| 0.02 7 Zr TA76
5077.79 17607.68 1 i LuU7s . 5720.97 17474.78 0.ul v Gd m L173
5679.16 17603.43 0.10 2 Hi1 GO70 5721.17 17474.16 0.02 32 N1 ER61
5679.23 17603.21 0.05 7L Tm1 CA69 5721.182 17474.13 7 Cm1 CO76
5681.971 17594.72 6L Cen VE72 5721.50 17473.16 0.05 4L Tm 1 CA69
5682.03 17594.539 0.18 3L Nd 1 BL70 5722.088 17471.366 0.06 7L Sm n BLG69
5682.36 17593.517 0.15 3L Nd 1 BL70 5723.417 17467.31 0.01 1 Fe1 LI76
5682.518 17593.028 0.08 4L Gd 1 BL71 5723.55 17466.92 0.02 4 Si1 LI65
5682.75 17592.32 0.10 2 Hi1 GO70 5724.21 17464.890 0.10 3L Nd1? BL70
5684.38 17587.26 0.05 3 Zr TA76 5724.21 17464.890 0.10 3L Nd1? BL70
5684.65 17586.4 60 Cl: RA69 5724.216 17464.871 0.10 3L Gd1 BL71
5685.16 17584.86 0.02 100UB | N1? ERé61 5725.072 17462.260 3L Thn GI74
5685.16 17584.86 0.02 100 UB | N1? ER61 5725.30 17461.56 1 I LU75
5685.268 17584.517 7L Th1 GI74 5725.93 17459.644 0.10 3L Nd 1 RL70
5686.32 17581.26 0.02 11 Zr ‘'TA76 5727.13 17455.97 0.02 2 Ci1 JO65
5686.94 17579.36 12 Ge HU64 5728.052 17453.17 { 9 Cm1 CO76
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Section 1. Wavenumber Table (Finding List) —Continued

Vacuum Air Ao Intensity Vacuum Air Ao Iniensity
wavenumber | wavelength and Spectrum| Reference || wavenumber | wavelength and Spectrum | Reference
aem™?) AMA) {em™Y | character ofem™?) AA) (em™?% | character

5729.21 17449.65 0.20 2L Tm CA69 5781.50 17291.81 0.02 6B N1 ER61
5729.56 17448.60 0.02 1 Ch JO65 : 5781.70 17291.228 0.10 3L Nd n BL70
5729.894 17447.564 3L Th 11 GI74 5782.629 17288.45 3L Cen VE72
5730.655 17445.248 300 B Ar1? HU73 5783.48 17285.91 0.25 1L Tm CA69
5730.768 17444.903 300 B Ary? HU73 5783.754 17285.088 0.12 4L Sm 1 BL69
5731.09 17443.9 46 Ci1 RA6% 5783.979 17284.42 5 Sc1 MO74
5733.62 17436.22 0.02 24 N1 ERé61 I 5784.689 17282.29 0.01 1 Fe LI76
5733.64 17436.18 15 Hg1 HU53 5784.77 17282.04 0.02 4B N1 ER61
5734.41 17433.82 0.05 4W | Zr TA76 - 5784.800 17281.961 0.08 4L Gd 1 BL71
5735.65 17430.055 0.07 5L Nd1 BL70 5785.27 17280.558 0.08 4L Nd 1 BL70
5735.92 17429.23 0.02 16UB | N1 ER61 5787.14 1727499 | 0.02 3 Cu 1065
5736.30 17428.07 0.10 3 Hf GO70 5788.05 17272.25 0.05 2 Zr TA76
5736.747 17426.72 0.01 1 Fe LI76 5789.08 17269.17 0.02 11B N1 ER61
5737.528 17424.35 28 Tet MO75 5789.19 17268.85 0.02 120 Zr1 TA76
5737.612 17424.095 0.07 5L Gd1 BL71 5789.500 17267.932 3L Th1 GI74
5738.61 17421.065 0.10 3L |Nd BL70 5790.399 17265.25 3L Cen VE72
5738.687 17420.83 0.01 1 Fe: LI76 5790.761 17264.172 3L Thi GI74
5740.14 17416.41 0.02 11 Zr1 TA76 5792.417 17259.236 0.08 4L Gd1 BL71
5741.62 17411.93 0.02 2 Hf G070 5793.00 17257.50 0.01 1 Fe LI76
5743.769 17405.417 3L Th i Gl74 5794.16 17254.05 105 Bri TE63
5744.090 17404.443 120 Kr1 KA6S 5794.658 17252.56 5 Cm1 CO76
5744.127 17404.332 4L Th1 Gla 5795.60 17249.77 0.02 1 Hf GO70
o144.921 17401.908 22 Ar1 HU73 o791.85 17243.06 (V] Ge HU64
5745.784 17399.313 0.08 4L Gd1 BL71 5798.360 17241.55 11 Se1 MO74
5746.90 17395.93 1 11 LU 5800.74 17234.48 0.02 2 C1 JO65
5741.77 17393.301 0.10 3L Nd BL70 5801.184 17233.152 30B Kri? KA69
5749.618 17387.71 3L Ce VE72 5801.999 17230.731 30B Kr1? KA69
5749.678 17387.53 3 Cm 1 CO7¢ 5803.04 17227.63 0.02 13 Zr TA76
5750.392 17385.370 4L Thi Gl74 5803.391 17226.60 4L Cen VE72
5750.47 17385.13 ©0.02 12 N1 ERé61 5803.49 17226.3 27 Cl RA69
5751.537 17321.009 7L Th i CI74 5803.704 17225.670 3L Th 1 Cl7a4
5751.967 17380.610 5L Thi GI74 5803.71 17225.64 0.02 | 4 Si1 LI6s
5756.274 17367.606 700 1 Kr1 KA69 5803.950 17224.94 3 Se1 MO74
5756.28 17367.59 2 I LU75 5804.601 17223.01 3L Ce1 VE72
5756.29 17367.55 0.02 23 N1 ER61 5804.887 17222.16 0.01 1 Fe LI76
5756.54 -17366.80 0.20 1L Tm CA69 5805.65 17219.90 2 Se MO74
5756.927 17365.63 -3 Cm CO76 5805.77 17219.55 0.02 10 N1 ERé61
5757.109 17365.086 50 Xe1 HU73 5807.169 17215.39 11 Te 1 MO75
5757.89 17362.73 45 Ge1 HU64 5807.525 17214.337 1350 Ge1 HU64
5758.59 17360.62 0.25 1L Tm CA69 5807.91 17213.20 7 Hg1 HUS3
5759.90 17356.63 0.02 10 Hf GO70 5809.239 17209.258 0.15 3L Gd1 BL71
5760.489 17354.90 6 Se MO74 5809.591 17208.215 8L Thu GI74
5760.64 17354.44 2 Se MO74 5810.064 17206.81 4 Cm1 CO76
5761.32 17352.39 0.20 2L Tm CA69 5810.29 17206.15 5 Hea HUS3
5761.44 17352.033 0.10 3L Nd BL70 5810.39 17205.85 0.25 1L Tm 1 CA69
5763.037 17347.22 3 Cm i CO76 5810.904 17204.33 0.01 2 Fe LI76
5763.68 17345.29 0.20 1L Tm CA69 5812.81 17198.67 12 Hg1 HUS53
5763.729 17345.14 3 Cm1 CO76 5812.846 17198.578 4 Ne1 HU73
5764.93 17341.54 0.05 3 | Hf GO70 5813.640 17196.23 3L Ce VE72
5765.92 17338.56 0.02 0B C1 JO65 5814.357 17194.110 0.10 3L Gd1 BL71
5766.83 17335.81 25 Br: TE63 5814.360 17194.10 3L Ce1 VE72
576896 17326.41 35 He s H1I83 SR14.42 17193.02 0.02 90 Zr1 TA76
5769.67 17327.29 0.02 28 Sii LI6s 5815.21 17191.58 0.10 2W, Hf GO0
5769.81 17326.86 0.02 1 Ni ER61 5815.574 17190.51 3 Se MO74
§770.174 17325.767 1500 Ke1 HUT3 5816.708 17187.16 3L Cen?| VE2
5770.93 | 17323.51 0.02 2B C1 Jo6s 5816.708 17187.16 3L Ce1? VE72
5771.289 . | 17322.39 SL | Cet VE72 5817.669 17184.321 150 B Ne1? HU73
5771.382 17322.140 0.1¢ 3L | Gd1 BL71 5818.286 17182.49% 150 B Ne1? HU73
5772.42 17319.03 | 0.2¢ 2L Tm i CA6S 5818.36 17182.28 | 0.10 2W,| Hf GO70
5776.210 17307.662 L 7L Thi GI74 5818.406 | 17i82.14 | 30 Te1 MQ75
5776.58 17306.55 | 0.25 1L Tm CA6S 5818.547 | 17181.727 150 B Ne1? HU73
5776.797 17305.903 | 0.06 6L Gd1 BL71 5820.748 17175.23 3L Ce? VE72
8777.586 17303.54 | 1958 Te1 MO75 5820.748 17175.23 3L Ce1? VE72
5777.994 17302.32 0.01 5 Fe LI76 5821.80 17172.13 0.10 4L Tm: CA69
5778.35 17301.25 0.05 1 Hf ; GO70 5821.894 17171.851 0.10 3L, Gdi BL71
5780.070 17296.104 8 PArg HU73 5822.24 | 17170.83 0.25 1LT Tm | CA69
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Vacuum Air Ao Intensity | Vacuum Air Ao Intensity |
wavenumber | wavelength and Spectrum| Reference || wavenumber | wavelength and Spectrum | Reference
o{em™Y) M:\) (cm™Y) | character ofem™?) AMA) {cm™Y | character

5823.35 17167.56 22 Ge HU64 5870.99 17028.26 0.05 8W | Hf G070
5823.61 17166.79 0.20 10 Hf GO70 5871.06 17028.04 0.02 150 Zr1 TAT76
5823.819 17166.17 6 Cm1 CO76 5871.344 17027.225 0.10 3L Gd1 BL71
5823.819 17166.17 - 0.01 1 Fe1 L176 5871.408 17027.04 6 Cm 1 CO76
5825.260 17161.930 400 Ne1 HU73 5873.315 17021.511 0.08 5L Gd1 BL71
5825.27 17161.90 0.10 1 Hf GO70 5873.947 17019.68 3 Cm1? | COT76
5825.535 17161.12 0.01 3 Fe1 LI76 5873.947 17019.68 3 Cm1? | CO76
5827.32 17155.85 0.02 14 Zry TA76 5875.36 17015.60 0.05 1 Hf G070
5827.761 17154.563 ¢.10 3L Gd1 BL71 5876.35 17012.72 1 Se1 MO74
5829.447 17149.60 7 Cm1 CO76 5876.47 17012.37 0.25 1L Tm1 CA69
5829.918 17148.21 9 Cm 1 CO76 5876.47 17012.37 0.02 9 Zr1 TA76
5830.20 17147.38 0.02 9 Zr TA76 5876.907 17011.11 0.01 4 Fe LI76
5830.23 17147 .31 005 2 Hf cO70 S878 855 1700547 0.01 3 Fe LI76
5831.148 17144.601 10 Ne1 HU73 5879.122 17004.697 3L Th1 GI74
5832.505 17140.611 5B Xe1? HU73 5879.489 17003.64 2 Se MO74
5833.024 17139.084 5B Xe1? HU73 5879.592 17003.34 2 Se MO74
5834.302 17135.330 4L Th1 GI74 5879.723 17002.960 0.15 3L Sm BL69
5834.698 17134.167 4L Thi G174 5879.894 17002.47 0.01 230 He1 LT70
5834.851 17133.72 3 Cm1 €Oo76 5880.470 17000.80 69 Se1 MO74
5834.92 17133.52 2 I LU 5880.91 16999.528 0.15 3L Nd BL70
5836.59 17128.61 2 I Lu7s 5881.267 16998.50 2 Se1 MO74
5836.69 17128.320 0.07 6L Nd1 BL70 5881.397 16998.12 14 Se1 MO74
5837.101 17127.114 0.15 3L Sm 1 BL69 5882.113 16996.051 0.15 3L Sm i BL69
5837.247 17126.687 0.07 SL Gd1 BL71 5882.361 16995.33 32 Se1 MO74
5839.077 17121.318 3L Th1 GI74 5882.648 16994.505 10 Kr1 KA69
5839.28 17120.72 0.25 1L Tm CA69 5883.49 16992.074 0.10 3L Nd1 BL70
5839.70 | 17119.51 0.05 3U Hf1 GO70 5885.69 16985.72 0.02 15 Zr TA76
5839.83 17119.1 28 Cly RA69 5888.80 16976.75 1 11 LU7s
5840.64 17116.75 10 Hgi HU53 5889.674 16974.232 0.15 3L Smr BL69
5842.33 1711177 0.05 5 Hf1 GO70 5890.092 16973.03 32 Se1 MO74
5842.96 17109.93 200 Hg1 HUS3 5890.201 16972.71 133 Se1 ' MO74
5843.151 17109.38 4L Ce1 VE72 5890.230 16972.63 3L Ce VE72
5843.396 17108.66 0.01 30 Mg1 RI65 5890.25 16972.57 0.02 66 Zr TA76
5843.88 17107.246 0.07 SL Nd BL70 5890.725 16971.20 2 Se1 MO74
5813.920 17107.10 8 Cm1 CO76 5801.169 16969.92 0.01 3 Fe1 LI76
5844.090 17106.63 4L Ce1 VE72 5892.557 16965.927 0.15 3L Sm1 BL69
5844.56 17105.25 0.02 2 Hf 1 GO 5893.03 16964.56 0.02 35 Zr TA76
.5846.777 17098.771 600 I Kr1 KA69 5893.409 16963.474 0.15 3L Smu BL69
5847.22 17097.48 0.25 1L Tm1 CA69 5893.709 16962.61 3L Ce1 VE72
5848.65 17093.29 0.25 1L Tm 1 CA69 5894.850 16959.33 23 Se1 MO74
5848.94 17092.447 0.08 4L Nd 1 BL70 5895.43 16957.65 0.02 12 Zx TA76
5852:795 17081.188 0.08 4L Gd1 BL71 5898.08 16950.04 1 11 LU
5852.949 17080.74 3L Cen VE722 5899.60 16945.7 3 Cl RA69
5853.04 17080.47 0.20 4W |(Hf GO70 5900.88 16942.00 150 Hg1 HUS3
5853.614 17078.798 3L Thi GI74 5900.92 16941.88 0.10 3L Tm CA69
5854.069 17077.47 5L Cen VE72 5901.07 16941.4 10 Cli RA69
5854.07 17077.47 0.20 1L Tm CA69 5901.20 16941.07 0.02 190 Zr1 TA76
5854241 17076.97 4L Ce nn? VE72 5001372 16040.584 5000 1 Arx HU73
5854.241 17076.97 4L Cen? | VE72 5901.47 16940.31 0.05 1 Hf GO70
5854.659 17075.750 3L Th1 GI74 5902.018 16938.730 3L Th1 GI74
5855.68 17072.79 250 ° | Hg1 HUs3 5903.037 16935.808 0.08 4L Gd1 BL71
5856.629 17070.008 40 Kri KA69 5903.037 16935.806 1800 I Kr1 KA69
5857.40 17067.75 0.02 160 Zr) TA76 5903.21 16935.32 0.05 1 Hi1 GO70
5860.449 17058.88 7L Cen VE72 5903.53 16934.39 0.10 3L Tm CA69
5863.22 17050.82 0.25 1L Tm CA69 5903.92 16933.27 4 Hg1 HUs3
5863.439 17050.180 0.06 6L Gd1 BL71 5904.472 16931.69 79 Se1 MO74
5863.68 17049.48 0.25 1L Tm 1 CA69 5905.545 16928.61 0.01 1 Fe: L176
5864.498 17047.10 3L Ce1 VE72 5905.80 16927.88 0.05 4U | Zr TA76
5865.720 17043.55 3W |Cm CO76 5905.94 16927.48 0.25 1L Tm CA69
5866.830 17040.325 0.08 4L Gd1 BL71 5908.22 16920.94 0.02 33 Zr1 TA76
5866.863 17040.230 0.12 4L Sm 1 BL69 5908.50 16920.16 200 Hg1 HUS3
5866.931 17040.03 3W |Cm1 Co76 5909.47 16917.36 0.02 12 Zr TA76
5867.583 17038.140 0.08 4L Gd1 BLT1 5909.76 16916.54 0.25 1L Tm 1 CA69
5867.96 17037.05 55 Gel HU64 5911.229 16912.337 0.10 3L Gd1 BL71
5869.046 17033.891 0.08 4L Gd1r BL71 §913.52 16905.79 0.25 1L Tm CA&9
5870.311 17030.220 3L Thn GI7a 5916.037 16898.592 0.15 3L Sm BL&9
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MICHAEL OUTRED

Vacuum Air Ao Intensity Vacuum Air Ao Intensity
wavenumber | wavelength and Spectrum| Reference || wavenumber | wavelength and Spectrum | Reference
o(cm™1) MA) (em™Y) | character o(em™!) AA) (cm™Y) | character

5916.388 16897.588 0.08 4L Gdi1? BL71 5967.08 16754.04 0.05 6L Tm 1 CA69
5916.388 16897.588 0.08 4L |Gdr? BL71 5967.433 16753.05 0.10 1W| Fe L176
5916.681 16896.752 1600 I Kri KA69 5968.22 16750.84 0.05 3 Hf 1 G070
5916.71 16896.67 0.25 1L Tm 1 CA69 5968.318 16750.56 0.01 12L Al ER63
5918.052 16892.84 7 Se1 MO74 5969.077 16748.433 5L Th1 GI74
5918.25 16892.26 0.10 2 Hf GO70 5969.21 16748.07 0.02 1L Ini JO67
5918.289 16892.161 0.08 4L Gd1 BL71 5970.043 16745.724 | 50 Xe1 HU73
5918.892 16890.441 2400 1 Kr1 KA69 5972.056 16740.078 . 300 Ari HU73
5918.92 16890.38 0.02 50 Ci JO65 5972.084 16740.001 0.10 3L Gd1? BL71
5919.023 16890.066 5L Thn Gl74 5972.084 16740.001 0.10 3L Gd1? BL71
5919.325 16889.20 5 Se1 MO74 5973.502 16736.026 0.08 4L Gdi BL71-
5921.476 16883.069 40 Xe1 HU73 5974.351 16733.65 4 Cm1 CO76
5922.03 16881.48 50 Heg1 HUS3 5974.858 16732.23 7 Cm1 CO76
5923.766 16876.543 0.15 3L Sm BL69 5975.23 16731.19 1800 Bri TE63
5925.400 16871.89 5L Ce1 VE72 5975.64 16730.028 3L Th GI74
5925.44 16871.8 18 Cl1 RA69 5976.06 16728.87 0.02 2 Hf CO7Q
5926.989 16867.37 69 Se1 MO74 5976.315 16728.150 1500 Xe1 HU73
5927.278 16866.54 421 Se1 MO74 5976.900 16726.513 200 Kri KA69
5928.499 16863.07 5L Ce VE72 5977.072 16726.032 | © 0.10 3L Gd1 BL71
5928.860 | 16862.043 0.07 5L Gd1 BL71 5978.046 16723.31 0.01 2 Fei L176
5929.002 16861.640 20 Ne1 HU73 5978.330 16722.51 7L Cen VE72
5929.547 16860.088 14 Ari HU73 5978.47 16722.13 0.02 4U Hf G070
5930.993 16855.979 0.07 SL Gd 1 BL71 5979.550 16719.10 0.01 1 Feil LI76
5931.22 16855.33 0.25 1L Tm CA69 5979.601 16718.96 0.01 1L Al ER63
5931.869 16853.488 1000 I Kr1 KA69 5979.861 16718.23 4L Ce1 VE72
5932.07 16852.92 0.20 1U Hf 1 GO70 5979.912 16718.088 0.10 3L Gd1 BL71
5933.442 16849.022 0.10 3L Gdun BL71 5981.931 16712.444 3L Thi GI74
5933.708 16848.27 2 Se1 MO74 5982.10 16711.973 0.10 3L Nd1 BL70
5934.515 16845.97 7 Cm1? | CO76 5983.20 16708.90 0.25 1L Tm CA69
5934.515 16845.97 7 Cm1? | CO76 5984.726 16704.639 3L Th1 GI74
5934.595 16845.748 0.10 3L Gd1 BL71 5984.78 16704.50 0.02 7 Hf GO70
5934.61 16845.70 0.02 8 Zr1 TA76 5986.643 16699.291 700 Ge1 HU64
5935.681 16842.666 0.15 3L Sm1 BL69 5987.45 16697.03 0.02 3 Hf GO70
5936.121 16841.42 5 Cm1 CO76 5988.71 16693.53 0.25 1L Tm 1 CA69
5936.18 16841.24 0.02 12 Zr TA76 5989.21 16692.12 0.02 1W | Hf1 GO70
5937.383 16837.84 0.01 1 Fe LI76 5990.119 16689.60 8 Se1 MO74
5937.930 16836.28 6 Cm1 CO76 5990.935 16687.328 0.08 4L Gd1? BL71
5938.546 16834.541 15 Xe1 HU73 5990.935 16687.328 0.08 4L Gd1? BL71
5938.65 16834.25 15 Ne1 HU73 5991.77 16685.00 0.05 5L Tm 1 CA69
5940.47 16829.08 0.02 5 Zr TA76 5993.29 16680.77 0.02 29 Siy LI65
5940.79 16828.18 0.02 3 Sii LI65 5993.873 16679.15 0.01 1 Fe1 LI76
5941.263 16826.84 10 Se1 MO74 5993.90 16679.06 0.02 1U Hf 1 GO70
5942.054 16824.602 0.10 3L Gd1 BL71 5996.072 16673.03 8 Cm1 CO76
5942.46 16823.45 0.05 3 Zri TAT76 5996.67 16671.4 5 Cl RA6Y
5944.470 16817.76 275 Se1 MO74 5998.039 16667.56 7 Se MO74
5945.87 16813.8 14 Cl1 RA69 5998.13 16667.30 | 0.05 3U Zr TA76
5945.878 16813.78 2557 Se1 MO74 5998.791 16665.47 0.01 3 Fe L176
5945.91 16813.69 0.25 1L Tm 1 CA69 6000.277 16661.35 0.10 1w Fe LI76
5948.29 16806.964 0.10 3L Nd BL70 6000.964 16659.44 1295 Se1 MO74
5949.635 16803.165 0.08 4L Gd1 BL71 6001.52 16657.89 10 Bri TE63
5950.50 16800.7 10 Cli RA69 6002.48 16655.22 0.05 3U Zr TA76
5050.878 1679965 0.01 2 Fe1 LI76 6003.087 16653.55 0.01 2 Fe LI76
5951.16 16798.86 0.25 1L Tm 1 CA69 6003.925 16651.221 0.10 3L Gd BL71
5953.498 16792.26 3L Cen VE72 6005.847 16645.89 0.01 3 Fe LI76
5954.60 16789.15 0.25 1L Tm CA69 6006.03 16645.39 3 I LU
5954.615 16789.110 40B Ne1? HU73 6006.058 16645.31 8 Cm1 CO76
5954.732 16788.771 408B Ne1? HU73 6006.56 16643.92 70 Ge1 HU64
5956.028 16785.128 2000 1 Kr1 KA69 6007.059 16642.536 0.07 SL Gd1 BL71
5956.26 16784.47 1 I LU7s 6009.11 16636.86 0.20 2 Hf 1 GO70
5956.709 16783.21 3L Ce1 VE72 6009.817 16634.90 3 Cm1 CO76
5957.36 16781.37 0.02 7 Zr TA76 6009.88 16634.724 0.10 3L Nd BL70
5961.916 16768.550 6L Thi Gl74 6010.122 16634.054 25 Ne 1 HU73
5963.763 16763.36 0.01 9L Al ER63 6010.68 16632.51 0.02 3U Hf 1 GO70
5965.033 16759.789 1500 Ge1 HU64 6012.584 16627.24 6 Cm1 CO76
5965.06 16759.7 ) 6 Cl RA69 6012.80 16626.64 120 Ge1? HU64
5965.93 16757.27 0.05 10 I Hf 1 GO70 6012.80 16626.64 120 Ge1? HU64
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Section 11. Wavenumber Table (Finding List) —~Continued

Vacuum | Air Ao Intensity Vacuum Air Ao Intensity
wavenumber | wavelength and Spectrum{ Reference wavenumber wavelgngth and Spectrum | Reference

o(cm™1) MA) (cm™Y | character o(ecm™1) AMA) (em™?Y | character
6013.002 16626.087 0.10 7L Gd1? BL71 6058.88 16500.18 0.02 3 Hf GO70
6013.002 16626.087 0.10 7L Gd1? BL71 6059.477 16498.568 0.10 3L Gd 1 BL71
6013.26 16625.37 10 Bri TE63 6059.53 16498.42 1500 Ybn ME67
6013.48 16624.8 - 4 Cli RA69 6060.86 16494.79 0.05 6 Hf1 GO70
6013.51 16624.682 0.10 3L Nd 1 BL70 6061.897 16491.98 0.02 Zn1 JO68
6015.212 16619.98 ‘ 5 Cm1 CO76 6062.098 16491.43 3 Se MO74
6017.061 16614.87 3L Cen VE72 6063.842 16486.69 0.01 20 Fe1 LI76
6017.99 16612.30 0.05 2 Zr1 TA76 6065.028 16483.468 0.10 3L Gd1 BL71
6019.031 16609.433 60 B Ne1? HU73 6065.034 16483.45 0.02 Zn1 JO68
6019.909 16607.009 ' 60 B Ne 1? HU73 6066.504 16479.457 0.15 3L Sm 1 BL69
6021.85 16601.657 0.10 3L Nd1 BL70 6067.28 16477.34 0.05 1 Hf GO70
6022.687 16599.350 . 3L Th1 Gl74 6068.240 -16474.742 40 Ne1 HU73
6023.453 16597.23 0.02 3 S1 JA67 6068.31 16474.55 0.02 3 Hf GO70
6023.617 16506.788 0.10 3L Cd1 BL71 6068.492 1647406 0.01 2 Fe Li76
6024.200 16595.18 7L Cen VE72 6068.98 16472.74 55 Ge1 HU64
6024.922 16593.191 0.01 7 S1 JA67 6069.49 16471.35 0.25 1L Tm 1 CA69
16025.734 16590.956 0.02 4 S1 JA67 6070.362 16468.982 12 Ne1 HU73
6026.409 16589.099 0.08 4L Gd 1 BL7 6071.116 16466.94 0.10 1W | Fe LI76
6026.875 16587.815 - 3L Th1 GI74 6071.470 16465.977 0.10 3L Gd1 BL71
6027.128 16587.118 0.01 7 S1? JA67 6071.517 16465.851 70 Kr1 KA69
6027.128 16587.118 0.01 ki S1? JA67 6072.061 16464.37 3 Cm1- CO76
6027.518 16586.046 0.08 4L Gd1 BL71 6072.25 16463.863 0.10 3L Nd BL70
6028.02 16584.66 250 Bri TE63 ! 6073.296 16461.03 44 Te1 MO75
6030.943 16576.63 0.02 4 S1 JA67 6073.96 16459.23 0.10 1 Hf GO70
6031.27 16575.728 0.10 3L Nd1 BL70 6074.69 16457.24 0.05 3 Zr 1 TA76
6032.246 16573.044 70 Kri KA69 6075.547 16454.93 0.01 1 Fe1 LI76
6032.48 16572.40 0.25 1L Tm CA69 6078.71 | 16446.37 0.10 10 Hf1 GO70
6035.139 16565.10 19 Se1 MO74 6079.272 16444.845 0.08 4L Gd1 BL71
6036.364 16561.74 0.01 2 Fe LI76 6079.283 16444.82 0.01 13 Fe LI76
6036.832 16560.457 0.07 SL Gd1 BL71 6080.583 16441.301 0.08 4L Gd BL71
6037.14 16559.60 35 Ge1 HU64 6082.307 16436.64 0.01 2 | Fe LI76
6037.64 16558.240 0.10 3L Nd BL70 6082.331 16436.575 400 1 Ar1 HU73
6039.008 16554.489 125 Xe 1 HU73 6082.352 16436.52 1 It LU
6039.923 16551.98 0.01 1 Fe LI76 6082.418 16436.339 3L Th GI74
6040.500 16550.400 250 B Ar1? HU73 6082.92 16434.98 0.02 1 Sii L1165
6040.899 16549.306 250 B Ar1? HU73 6084.01 16432.04 0.25 1L | In VE69
6042.25 16545.60 0.02 60 . Zr1 TA76 6084.21 16431.499 0.08 4L Nd1 BL70
6042.369 16545.28 3L Ce1 VE72 6086.70 16424.77 140 Ge1? HU64
6043.325 | 16542.665 0.01 25 S1 JA67 6086.70 16424.77 140 Ge1? HU64
6043.778 16541.42 0.01 2 Fe1 LI76 6087.96 16421.39 0.10 1U Hf GO70
6044.143 16540.424 5L Th1 GI74 6088.669 16419.467 0.06 5L Gd1 BL71
6044.610 16539.15 0.01 1 Fe LI76 6088.87 16418.92 3 I LU75
6044.883 16538.399 3L Th1 GI4 6089.32 16417.70 0.05 2 Zr TA76
6045.28 16537.314 0.07 5L Nd 1 BL70 6091.133 | 16412.823 3L Th1 GI74
6047.258 16531.90 0.01 1 Fe LI76 6093.034 16407.70 0.10 1W | Fe LI76
6048.658 16528.079 20 Ne1 HU73 6093.948 16405.242 80 Ne1 HU73
6049.982 16524.46 0.01 4 Fe1 LI76 6094.188 16404.60 0.10 2W/| Fe L176
6050.840 16522.12 0.01 1 Fe LI76 6094.445 16403.90 3761 Te1l MO75
6051.279 16520.919 3L Th GI74 6094.640 16403.38 0.01 2 Fe LI76
6051.664 16519.867 500 Ar1 HU73 6096.568 16398.19 0.01 4 Fe LI76
6051.918 16519.17 85 Se1 MO74 6097.630 16395.336 0.06 6L Gd1 BL71
6052.068 16518.765 3L Thn G174 6097.967 16394.43 0.01 5 Fe LI76
6052.406 16517.842 0.15 3L Gd1 BLT1 6099.138 16391.281 0.08 4L Gd1 BL71
6052.635 16517.22 0.01 4 Fe1 LI76 6100.313 16388.12 4 Cm1 CO76
6053.125 16515.88 2 Se MO74 6101.22 16385.7 7 Cli RA69
6053.63 16514.50 14 Ge1 HU64 6102.24 16382.950 0.08 4L Nd BL70
6053.727 16514.24 3 Cm1 CO76 6102.497 16382.26 001 | 2 Fe LI76
6053.74 16514.203 0.10 3L Nd BL70 6102.76 16381.55 0.02 16 Si1 LI65
6053.957 16513.61 6 Cm1 CO76 6103.004 16380.898 6L Th i Gl74
6054.49 16512.16 0.25 1L Tm 1 CA69 6103.30 16380.12 0.02 8 Si1 LI65
6056.637 16506.30 0.01 1 Fe LI76 6103.66 16379.14 0.05 7L Tm 1 CA69
6056.753 16505.99 5 Se1 MO74 6103.91 16378.47 0.20 2L Tm CA69
6057.031 16505.23 0.02 Zn1 JO68 6104.651 16376.48 7L Cen VE72
6057.37 16504.31 0.02 2L Ini JO67 6105.62 16373.87 0.01 Na1 Joe61
6057.559 16503.791 4L Th1 - GIT4 6105.67 16373.746 0.07 5L Nd1 BL70
6058.26 16501.88 0.02 9 Zr TA76 6107.642 16368.46 3L Ce1 VET72
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Section 1. Wavenumber Table (Finding List) —Continued

MICHAEL OUTRED

Vacuum Air Ao Intensity ‘ Vacuum Air Ao Intensity
wavenumber | wavelength and Spectrum| Reference || wavenumber | wavelength and Spectrum | Reference
ofem™?) MA) (em™Y | character ‘ ofecm™?!) AMA) (cm™Y | character

6111.60 16357.86 0.05 1 Hf GO70 6165.90 16213.80 5 I LU75
6112.488 16355.482 0.08 4L .| Gd BL71 6165.966 16213.55 0.01 1 Fe LI76
6114.44 16350.26 0.10 1U Hf 1 GO70 6166.564 16212.06 0.03 14 L O1 ER68
6114.97 16348.844 0.10 3L Nd1 BL70 6167.366 16209.95 3 Cm1 CO76
6115.387 16347.729 20B Ne1? HU73 6168.214 16207.72 0.01 3 Fe LI76
6115.689 16346.920 5 Kr1 KA69 6168.51 16206.95 90 Ge1? HU64
6115.689 16346.923 20B Ne1? HU73 6168.51 16206.95 90 Ge1? HU64
6117.183 16342.93 6 Se MO74 6168.980 16205.71 8 Cm1 CO76
6118.14 16340.37 0.02 31 Zri TA76 6169.558 16204.19 0.01 1 Fe LI76
6121.416 16331.63 3 Cm 1 CO76 6169.604 16204.07 16 Cal RI168
6121.442 16331.56 0.01 1 Fe LI76 6171.715 16198.53 0.01 7 Fe1 LI76
6121.68 16330.92 70 Ge1 HU64 6171.74 16198.5 259 Cli1 RA69
6123.031 16327.32 4L Cen VE72 6172.280 16197.04 21 Ca1l RI68
6124.096 16324.48 0.01 6 Fe1 LI176 6172.849 16195.551 0.12 4L Smn BL69
6126.274 16318.68 0.01 2 Fe1 LI76 6172.98 16195.20 0.02 31 Zr1 TA76
6126.996 16316.756 0.06 5L Gd1 BL71 6173.041 16195.05 0.01 2 Fe LI76
6127.163 16316.31 0.01 8 Fe LI76 6174.089 16192.30 2 I LU
6127.439. 16315.576 0.10 3L Gd BL71 6174.550 16191.09 8 Cm1 CO76
6127.561 16315.249 50 Kr1 KA69 6175.01 16189.9 14 Cli RA69
6129.269 16310.703 3L Thi1 GI74 6175.263 .| 16189.22 4 Cm1 CO76
6130.425 16307.63 5 Cm1 CO76 6176.562 16185.81 0.01 1 Fe LI76
6131.733 16304.149 3L Th1 Gl74 6176.913 16184.89 4W| Cm CO76
6131.84 16303.865 0.05 SL Nd 1 BL70 6178.441 16180.8Y U.01 1 Fe LI76
6132.242 16302.80 2 Se MO74 6178.773 16180.023 90 Ar1 HU73
6134.211 16297.562 0.08 4L Gd1 BL71 6178.942 16179.58 0.01 1 Fe LI76
6134.670 16296.344 0.15 3L Sm1 BL69 6179.12 16179.1 10 Chh RA69
6134.83 16295.91 0.05 220 W Hf1 GO70 6180.243 16176.175 0.10 SL Smn BL69
6134.853 16295.86 2 Se1 MO74 6180.399 16175.766 0.07 5L Gd1 BL71
6135.015 16295.426 0.06 SL Gd1 BL71 6180.698 16174.98 0.01 1 Fe LI176
6135.78 16293.4 15 Ch RA69 6182.120 16171.264 0.08 4L Gd1 BL71
6135.983 16292.86 0.01 2 Fe1 LI176 6183.754 16166.989 0.08 4L Gd1 BL71
6136.25 16292.14 0.02 15 Zr1 TA76 6184.511 16165.01 0.01 6 Fe LI176
6137.739 16288.200 3 Ce i LI72 6185.009 16163.71 6 Cm1 CO76
6138.50 16286.2 39 Cl: RA69 6185.01 16163.71 0.02 60 Sit LI65
6139.25 16284.2 7 Cli RA69 6185.155 16163.327 3L Thn GI74
6140.112 16281.899 0.10 3L Gd1 BL71 6186.75 16159.15 90 Ge HU64
6140.722 16280.282 : 3L Thi GI74 6187.30 16157.72 0.01 S5LB Ber HO69
6141.381 16278.53 3 Cm1 CO76 6187.440 16157.36 22 Cal RI68
6142.28 16276.15 0.02 5 Hf GO70 6187.736 16156.59 0.01 1 Fe1 LI176
6142.63 16275.23 0.25 1L Tm CA69 6188.243 16155.26 16 Ca1 RI68
6143.071 16274.058 0.15 3L Sm 11 BL69 6188.79 16153.84 0.10 3 Hf GO70
6144.930 16269.133 3L Thn Gl74 6189.007 16153.27 0.01 5 Fe LI176
6145.294 16268.170 0.12 4L Sm1 BL69 6189.964 16150.77 20 Cai RI68
©145.438 16267.79 3 Cm 1 CO706 0191.00 16148.07 2 Se MO74
6146.843 16264.070 16 Ar1 HU73 6191.179 16147.600 3L Th1 GI74
6147.58 16262.121 0.05 5L Ndn BL70 6192.300 16144.678 0.15 3L Sm1 BL69
6150.78 16253.66 90 Bri TE63 6192.821 16143.32 3L Cen VE72
6151.850 16250.834 0.08 4L Gd 1 BL71 6193.340 16141.95 . (] Cmn CO76
6154.173 16244.70 14 Te1 MO75 6194.03 16140.17 0.10 8 Hf GO70
6154.184 16244.670 0.01 650 B B1i LI70 6194.072 16140.06 3L Ce VE72
6155.26 16241.84 0.02 7 Si1 LI65 6194.740 16138.319 0.15 3L Sm 1 BL69
6155.299 16241.73 3 Cm1 CO76 6105.208 16136.87 17 Ca1 Rl68
6155.812 16240.375 0.01 400 B LI70 6197.388 16131.423 0.15 3L Smn BLé69
6156.668 16238.115 3L Th1 Gl74 6198.414 16128.750 0.01 87 Cem LI72
6157.47 16236.01 0.05 1 Hf GO70 6198.881 16127.538 0.05 7L Gd1 BL71
6157.477 16235.98 0.01 2 Fe LI76 6199.512 16125.90 0.01 4 Fe1 LI76
6158.601 16233.02 ‘4L Ce VE72 6200.758 16122.656 12 Ari HU73
6159.125 16231.64 0.01 2 Fe LI76 6201.39 16121.00 0.02 3 Hf 1 GO70
6160.255 16228.661 0.07 5L Gd1 BL71 6202.41 16118.37 0.05 2 Hf 1 GO70
6160.451 16228.145 5L Th1 KL70 6203.342 16115.94 0.01 1 Fe LI76
6161.089 16226.46 7 Cm1 CO76 6203.763 16114.85 5 Cmi1 CO76
6161.393 16225.66 0.01 1 Fe1 LI76 6204.346 16113.333 0.08 4L Gd1 BL71
6163.263 16220.740 3L Th1 Gl74 6204.994 16111.649 0.10 3L Gd1 BL71
6163.81 16219.30 | 0.02 8 Zr1 TA76 6205.707 . 16109.798 SL Th1 Gl74
6165.19 16215.68 0.02 11 Si1 L1165 6205.880 16109.350 3 Kr1 KA69
6165.45 16215.0 10 Ch RA69 6207.400 ; 16105.405 0.15 3L Sm 1 BL69
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Section 11. Wavenumber Table (Finding List) —Continued
Vacuum Air Ao Intensity ‘ Vacuum Air | Ao Intensity 1 i
wavenumber | wavelength and Spectrum| Reference || wavenumber | wavelength ‘ ~ and Spectrum i Reference
olem™Y) MA) (em™%) | character alem™ 1) AMA) (em™% | character

6208.543 16102.44 0.01 9 Fe LI176 6259.632 15971.02 2 Se 1 MO74
6210.072 16098.476 15 Ne 1 HU73 6259.84 15970.5 283 Chi RA69
6211.49 16094.80 0.02 20 Si1 L165 6259.93 15970.25 0.05 © 3 Zry TAT76
6213.300 16090.111 0.07 5L Gd1 BLT1 6260.45 15968.93 0.10 1 Hf . GO70
6215.29 16084.95 0.02 1 Hf GO70 6260.942 15967.67 0.01 1 Fe1 LI76
6218.13 16077.6 ' 129 Cli RA69 6262.034 15964.89 0.01 4 i Fel LI76
6218.75 16076.01 0.10 1W Fe L176 6262.53 15963.63 0.10 1 | Hf GO70
6219.699 16073.56 . S Cm 1 CO76 6263.722 15960.590 0.01 12 Cem Li72
6219.98 16072.83 0.10 1 Hf GO70 6263.94 15960.04 0.02 40 Si1 LI165
6219.998 16072.786 0.08 4L Gd BL71 6263.96 15960.0 735 Cly RA69
6220.073 16072.590 3L Th Gl74 6264.581 15958.40 6L Cen VE72 -
6220.525 16071.42 2 Se MO74 6265.211 15956.790 0.01 80 Cem LI72
6220.526 | 16071.42 0.01 1 Fe LI176 6265.91 15955.01 | 8 Bri TE63
0221.32 16069.36 0.02 17 Zr TA76 6266.132 15954.449 | 4L Thi Cl74
6222.10 16067.3 10 Cli RA69 6267.161 15951.830 0.10 3L Gd1 BL71
6222.37 16066.66 0.10 1 Hf GO70 6268.51 15948.40 20 Bri TE63
6224.79 16060.4 10 Cli RA69 6268.674 15947.980 0.15 3L Smn BL69
6224.04 16060.03 0.02 95 Si1 1.165 £271.081 15941.858 0.10 3L Gd1 BL71
6226.70 16055.48 ! 1 Se1 MO74 6271.081 15941.86 P00l 2 Fe 1 LI76
6227.38 16053.732 ; 0.07 5L Nd n BL70 6273.239 15936.374 - 4L Thu GI74
6227.555 16053.281 1000 Xe1 HU73 6273.359 15936.069 3L Th1 GI74
6228.236 16051.526 0.08 4L Gd1 BL71 6274.800 15932.409 6L Thn Gl74
6228.279 16051.415 2 Kr1 KA69 6275.10 15931.64 0.05 5 Zr TA76
6230.67 16045.25 1 18] LU75 6276.18 15928.9 342 Cli RA69
6231.662 16042.70 0.01 1 Fe L176 6276.485 15928.13 0.01 1 Fe LI76
6232.455 16040.66 0.01 7 Fe1 LI76 6277.418 15925.764 6 Kr: KA69
6232.605 16040.273 0.12 4L Smun BL69 6277.694 15925.066 0.15 3L Sm1 BL6Y
6232.748 16039.905 100 Xe1 HU73 6278.851 15922.130 4L Th1 GI74
6233.287 16038.518 3L ! Th: Gl74 6278.981 15921.80 3L Ce1 VE72
6233.558 16037.82 0.01 1 i Fel L176 6279.042 15921.647 0.12 4L Sm i BL69
6233.75 16037.33 150 ‘11 LU75 6279.445 15920.62 0.01 b Fe LI76
6234.16 16036.28 0.20 1 | Hf GO70 6280.338 15918.36 4L Ce1 VE72
6235.591 16032.59 6 Se MO74 6280.75 15917.32 2 Se MO74
6235.64 16032.47 0.25 1L Tm 1t CA69 6282.138 15913.799 2 Ari HU73
6235.75 16032.18 2 Se MO74 6282.71 15912.351 0.07 | 5L Nd BL70
6236.012 16031.509 0.08 4L Gd1 BL71 6283.127 15911.29 0.01 5 Fe1 LI76
6236.37 16030.60 0.20 3 Hf GO70 6283.50 15910.34 0.02 3 Hf GO70
6238.56 16025.0 25 Cl1 RA69 6284.867 15906.889 0.08 4L Gd1 BL71
6239 416 16022.763 S50 R Ne 1? HU73 6285.205 15906.03 0.01 7 Fen LI76
6239.428 16022.732 50 B Ne1? HU73 6285.87 15904.35 0.10 2W| Fe LI76
6239.815 16021.739 0.07 SL Gd1? BL71 6286.325 15903.201 | 0.08 4L Gd1 BL71
6239.815 16021.739 0.07 SL Gd1? BL71 6286.987 15901.53 0.01 1 Fe LI76
6239.86 16021.64 0.02 3B Ci JO65 6287.27 15900.80 0.02 125 Zr TA76
6241.38 16017.71 0.10 4 Hf GO70 6287.42 15900.43 0.10 1 Hf GO70
6242.437 16015.010 0.10 3L Gd1 BL71 6287.714 15899.687 240 1 Ar HU73
6244.533 16009.63 0.01 6 Fe LI76 6287.767 15899.553 | 3L Thi GI74
6244.864 16008.786 0.10 3L Gd1 BL71 6288.369 15898.03 ‘ 0.10 1W| Fe1 Li7e
6245.012 16008.40 9 Cm1 CO76 6288.670 15897.270 ¢ 0.15 3L Sm 1 BL59
6245.049 16008.311 3L Th1 GI74 6289.482 15895.22 0.01 2 Fe LI76
6245.137 16008.09 0.01 1 Fe LI76 6290.362 15892.99 & 0.01 1 Fe LI76
6245.663 16006.74 0.01 3 !'Fe1 LI76 6290.4] 15892.87 | 0.05 | 2 Hf GO70
0240.043 10005. /03 4L . Thit Gi74 6290.594 . 15892.41 | 0.01 ! 2 Fei Li76
6246.42 16004.81 0.02 2 C1 JO65 6290.674 = 15892.21 2 Se MO74
6246.565 16004.43 3 Cm1 CO76 6290.813 15891.854 3L Th1 GI74
6247.450 16002.16 3 Cm1 CO76 6290.928 15891.564 4L Thi GI74
6249.183 15997.72 0.01 2 Fe LI76 62901.42 15890.32 . 2 Br TE63
6252.400 15989.491 400 Ar1 HU73 6292.18 15888.39 0.02 190 Sit Ll65
6253.180 15987.496 0.10 7L Gd1 BL71 6292.432 15887.77 . 0.01 1 Fe1 LI76
6255.834 15980.71 0.01 8 Fe LI76 6293.76 15884.41 | 0.02 5 Si1 Li6s
6256.295 15979.536 250 Xe1 HU73 6294.19 15883.3 . 277 Cli RA69
6256.89 15978.016 0.07 5L Nd n BL70 6294.255 15883.164 . 40 Ari HU73
6257.00 | 15977.73 47 ! Bri TE63 6295.674 | 15879.584 “ 0.07 SL Gd 1 BL71
6257.052 . 15977.60 3 ¢ Cm 1 CO76 i 6296.124 15878.45 | 0.01 4 Fe1 LI?6
6257.241 | 15977.12 6L : Cen | VE72 | 6296.423 | 15877.70 2 Se1 MO74
6258.41 | 15974.17 0.05 2 | Hfx G070 I 6296.75 15876.87 | 45 Ge1 HUs4
6259.30 15971.86 5 | I LU75 | 6297.87 15874.04 | 0.02 30 Zr TAT6
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Section 1. Wavenumber Table (Finding List) —~Continued
Vacuum Air Ao Intensity Vacuum Air Ao Intensity
wavenumber | wavelength and Spectrum|  Reference || wavenumber | wavelength and Spectrum | Reference
ofem™?) )\(A) {em™Y) | character o(em™?) AMA) {em™Y) | character
6299.57 15869.76 1 I LU75 6341.653 15764.452 0.08 4L Gd1 BL71
6299.61 15869.7 2780 Cl RA69 6342.909 15761.33 0.10 1W| Fe LI76
6299.649 15869.56 3 Se MO74 6343.07 15760.931 0.07 SL Nd1 BL70
6300.062 15868.52 0.01 9 Fe1 LI76 6343.928 15758.799 | 0.08 4L Gd1 BL71
6300.875 15866.476 5 Xe1 HU73 6343.94 15758.76 0.02 3 Zr i TA76
6301.97 15863.72 0.10 1w Fe LI76 0344.5601 15757.23 9 Cmi 1 CO76
6305.122 15855.790 0.15 3L Sm 1 BL69 6345.92 15753.85 0.05 6L Tm 11 CA69
6307.814 15849.02 43 Te MO75 6346.912 15751.390 0.08 4L Gdr1 BL71
6308.327 15847.733 3L Th Gl74 6347.645 15749.57 5 Cm1?| CO76
6308.388 15847.580 0.01 80 Cem LI72 6347.645 15749.57 5 Cm1?| CO7
6310.021 15843.48 3L Ce1 VE72 6347.815 15749.15 0.01 1 Fe 1 LI76
6310.79 15841.56 0.10 2 Hf GO70 6347.880 15748.99 0.01 8 Mg1 RI65
6311.327 15840.20 0.01 1 Fe LI76 6349.90 15743.97 0.02 15 Zr TA76
6312 354 15837 62 0.01 1 Fe 1.176 6350.730 15741.92 0.01 5 Fe1 LI76
6312.476 15837.316 0.08 4L Gd1 BL71 6351.217 15740.71 0.01 6 Mg1 RI65
6313.345 15835.14 0.01 4 Fe LI76 6351.816 15739.229 6L Th 1 KL70
6313.97 15833.58 0.02 7 Si1 LI65 6353.52 15735.00 50 Ge1l HU64
6314.540 15832.14 5L Ce VE72 6353.560 15734.909 8 Ar HU73
6314.695 15831.752 7L Thi GI74 6355.52 15730.1 1487 Cli RA69
6315.462 15829.83 6L Cen? | VE72 6355.629 15729.79 0.01 1 Fe1 LI76
6315.462 15829.83 6L Ce1? VE72 6358.133 15723.59 0.01 14 Fe1 LI76
6318.234 15822.884 2 Kri KA69 6358.36 15723.02 0.02 95 Zr TA76
6318.242 15822.863 0.08 4L Gd1 BL71 6358.523 15722.628 5 Xel HU73
6318.263 15822.81 0.01 8 Fe1 LI76 6360.52 15717.7 4 Cl RA69
6318.705 15821.71 0.01 1 Fe LI76 6362.006 15714.02 7 Im LU75
6319.350 15820.089 120 Kr1 KA69 6362.358 15713.149 4L Th1 GI74
6319.739 15819.12 0.01 1 Fe LI76 6362.659 15712.41 8 Cm1 CO76
6320.02 15818.4 193 Cl1 RA69 6364.21 15708.57 0.05 1 Hi GO70
6320.05 15818.34 0.25 1L Tm 1 CA69 6364.246 15708.488 0.10 3L Gd1 BL71
6320.132 15818.13 0.01 28 Fe1 LI76 6364.74 15707.35 0.05 9 Hf GO70
6320.674 15816.777 18 Ar1 HU73 6365.351 15705.76 3L Ce1 VE72
6320.728 15816.64 0.01 1 Fe1 LI76 6366.41 15703.15 0.20 30U Hf GO70
6321.187 15815.492 6L Th 11 GI74 6367.157 15701.306 ' 3L Thi GI74
6322.59 15811.98 0.02 40 Zr TA76 6367.901 15699.473 0.07 5L Gd1 BL71
6322.759 15811.56 3L Ce1 VE72 6367.99 15699.25 0.15 3L Tm1 CA69
6323.318 15810.16 0.01 2 Fe1 LI76 6368.49 15698.02 0.05 2 Zr TAT76
6323.97 15808.5 25 Ch RA69 6369.446 15695.663 0.08 4L Gd 1 BL71
6325.39 15804.98 7 Bri TE63 6369.798 15694.80 2 Se MO74
6326.52 15802.161 0.05 SL Nd1 BL70 6370.621 15692.77 0.01 6 Fe1 LI76
6327.45 15799.84 0.05 7L Tm 1 CA69 6370.995 15691.85 0.01 4 Fe LI76
6327.72 15799.16 0.10 1 Hf GO70 6373.197 | * 15686.43 0.01 1 Fe 1 LI76
6327.963 15798.56 0.01 2 Fe1 LI76 6374.65 15682.86 0.02 54 N1 ER61
6328.101 15798.21 0.01 1 Fe1 L176 6374.90 15682.24 ) 1 11 LU75
6329.22 15795.42 0.10 2 Hf GO70 6375.27 15681.3 0.02 Zn1 JO68
6330.065 15793.31 9 Cm 1 CO76 6375.395 15681.018 180 Kri KA69
6330.127 15793.157 5 Ari HU73 6375.43 15680.92 0.02 Zn i1 JO68
6330.348 15792.60 7 Cm1 CO76 6376.574 15678.12 5 Cm 1 CO76
6330.59 15792.0 21 Clh RA69 6376.816 15677.52 0.01 2 Fe LI76
6331.614 15789.447 0.12 4L Sm1 BL69 6377.368 15676.166 3L Th1 GI74
6331.74 15789.13 1 11? LU75 6377.75 15675.23 1 I LU7s
6331.74 15789.13 1 I11? LU75 6378.19 15674.15 0.15 3L Tm1 CAG69
6331.703 15789.00 0.01 2 Fe LI76 6379.73 15670.363 0.10 3L Nd BL70
6333.498 15784.75 7L Cen VE72 6380.16 15669.307 0.10 3L Nd1 BL70
6336.02 15778.468 0.10 3L Nd 1 BL70 6380.43 15668.6 7 Cl RA69
6336.764 15776.614 2 Ar1 HU73 6380.656 15668.09 3 Cm1 CO76
6337.784 15774.08 0.01 2 Fe L176 6381.813 15665.25 0.01 1 Fe LI76
6338.246 15772.926 0.05° 7L Gd1 BL71 6383.129 15662.02 0.01 9 Fe LI76
6338.60 15772.05 5 1§ LU75 6384.00 15659.882 0.10 3L Nd BL70
6338.682 15771.842 ) 1 Kr1 KA69 6386.126 15654.667 0.08 4L Gd1 BL71
6338.98 15771.10 0.02 22 N1 EReé! 6386.329 15654.17 4L Ce1 VE72
6339.175 15770.61 0.01 1 Fe LI76 6386.33 15654.169 0.08 4L Nd BL70
6339.42 15770.01 0.05 2 Hf GO70 6386.33 15654.18 |  0.02 2 Hf GO70
6339.656 15769.42 0.01 41 Fe1 L176 6386.853 15652.89 0.01 1 Fe LI76
6340.405 15767.555 3L Th n GI74 6387.96 15650.174 0.10 3L Nd BL70
6341.094 15765.84 0.01 10 Mg1: RI65 6388.51 15648.82 0.05 5 Zr TAT76
6341.32 15765.28 1 I1 LU7s 6388.628 15648.54 0.01 4 Fe LI76
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Section 11. Wavenumber Table (Finding List) ~Continued

Vacuum Air Ao Intensity Vacuum T Air Ao Intensity i
wavenumber | wavelength and Spectrum| Reference || wavenumber | wavelength and Spectrum | Reference

o(em™?) X(.&) {em™Y) | character a{cm™Y) AMA) (cm™% | character
638930 15646.892 0.10 3L Nd BL70 6425.22 15559.40 0.20 20 Hf1 G070
6391.055 15642.59 9 Cm1? | CO76 ) 6425.45 15558.85 0.20 20 Hf 1 GO70
6391.055 15642.59 9 Cm1? | CO76 6425.88 15557.81 0.02 7 Si1 LI6S
6391.110 15642.46 5L Ce VE72 6426.166 15557.128 150 Xe1 HU73
6391.566 15641.344 ) 3L Th1 GI74 6426.855 15555.460 6 Ar1 HU73
6391.704 15641.006 0.08 4L Gd1 BL71 6426.914 15555.316 0.10 3L Gd1 BL71
6391.936 15640.438 . 5L Th it GI74 6427.974 15552.75 6 Cm1? | CO76
6393.172 15637.41 8 Cm 1 CO76 6427.974 15552.75 6 Cm1? | CO76
6393.276 15637.160 3L Thu Gl74 6428.417 15551.679 4L Th1 GI74
6393.962 15635.482 40B Kr1? KA69 6428.93 15550.44 0.01 1 Fe LI76
6394.726 15633.614 40B Kr1? KA69 6429.48 15549.10 0.20 8U Hf GO0
6395.01 15632.91 0.20 1W |[Hf -GO70 *© 6430.561 15546.49 3 Cm 1 CO76
6395.399 15631.97 0.01 25 Fe1 LI76 6430.669 15546.23 2430 Te 1 m075
6390.17 15630.U8 v.uz 1 Zri TA76 ©430.825 15545.857 0.08 4L Gd 1 BL71
6396.582 15629.080 0.01 150 B LI170 6432.382 15542.09 0.01 3 Fe LI76
6396.76 15628.64 0.20 6 Hf GO70 6433.56 15539.25 3 Br1 TE63
6396.912 15628.272 3L |Th:1 | GI4 6433.80 15538.67 1 I LU75
6397.562 15626.60 14 Sc1 MO74 6435.335 15534.961 0.08 4L Cd: | BL7]
6398.002 15625.611 0.06 7L Gd 1 BL71 6435.634 15534.24 0.01 6 Fe1 LI76
6398.368 15624.715 0.01 70 B1 Li70 6436.668 15531.74 0.01 4 Fe1 LI76
6398.47 15624.47 24 B Bri? TE63 6437.911 15528.75 11 Se1 MO74
6398.60 15624.15 24 B Br1? TE63 6437.95 15528.65 106 I LU75
6399.039 15623.078 0.08 4L Gd1 BL7T1 6438.92 15526.31 22 11 LU75
6399.616 15621.67 0.01 30 Fe1 | LI76 6441.137 15520.97 703 Se1 MO74
6399.97 15620.80 0.10 1 Hi GO70 6441.223 15520.76 6 Cm 1 CO76
6400.033 15620.65 4 Te MO75 6441.42 15520.3 1094 Cl RA69
6400.143 15620.38 135 Se1 MO74 6442.47 15517.75 44 Ge1 HU64
6400.957 15618.40 1550 - Se1? MO74 6442.499 15517.69 7 Te1 m075
6400.957 15618.40 1550 Se1? MO74 6443.018 15516.436 6L Th1 GI74
6401.92 15616.05 0.10 1 Hf GO70 6445.196 15511.194 0.15 3L Sm 1 BL69
6402.29 15615.2 7 Cli RA69 6447.19 15506.40 0.10 20 Hf G070
6403.50 15612.19 1 I LU75 6448.05 15504.34 200 Ge1 HU64
6405.19 15608.1 18 | Clhy RA69 6449.3 15501.3 0.10 1W | Fe LI76
6405,52 15607.27 0.02 5 Zri TA76 6449.481 15500.887 20B Ne1? HU73
6405.71 15606.81 48 Ge HU64 6449.68 15500.41 0.05 3 Zr1 TA76
6406.001 15606.100 0.06 5L Gd1 BL71 6450.064 15499.487 20 B Ne 1? HU73
6406.10 15605.86 2 11 LU . 6451.46 15496.13 0.02 34 N1 ER61
6406.11 | 15605.83 0.20 1 Hi GO70 £ 6453.610 15490.971 45 Xe1 HU73
6406.542 15604.781 0.08 4L Gd1 -BL71 6453.876 15490.33 0.01 2 Fe1 LI76
6406.779 15604.20 0.01 3 Fe LI76 6455.684 15485.99 6 Cm 1 CO76
6406.779 15604.203 30 Ne1 HU73 6455.78 15485.77 60 Ge1 HU64
6407.81 15601.693 0.08 4L Nd1 BL70 6456.92 15483.04 0.10 2 Hf GO70
6408.78 1550033 18 Bri TE63 6458.40 15479.48 0.05 2 Zr TA76
6408.995 15598.808 4L Thi Gl74 6458.746 15478.652 0.15 3L Sm 1 BL69
6409.049 15598.676 4L Thi GI74 6458.816 15478.485 0.01 145 S1 JA67
6409.197 15598.32 4 Cm CO76 6459.11 15477.8 15 Cl1 RA69
6410.181 15595.922 0.15 3L Sm 1 BL69 6460.014 15475.615 0.01 35 S1 JA67
6411.38 15593.01 37 Bri TE63 6460.677 15474.026 200 Kri KA69
6412.003 15591.49 0.01 6 Fe Li76 6461.162 15472.846 3L Th1 Gl74
6413.318 15588.29 0.01 2 Fe L176 6461.65 15471.70 2 I LU
6414.579 15585.229 3L Th1 GI74 6461.942 15471.00 1031 Se1 MO74
6415.702 15582.50 40 I LU75 6462.436 15469.813 0.01 95 S1 JA67
6415.80 15582.27 0.02 200 N1 ER61 6462.753 15469.06 129 Se1 MO74
641592 » | 15581.97 0.20 2L 11 VE69 6463.37 15467.6 169 Cl1 RA69
6416.46 15580.7 S Cl RA69 6463.39 15467.51 0.10 2 Hf 1 GO70
6417.09 15579.13 0.25 1L Tm1 CA69 6463.487 15467.299 0.15 3L Sm1 BL69
6417.59 15577.92 0.25 1L Tmu CA69 6463.933 15466.232 10 Ne1 HU73
6418.139 15576.584 6L Thi GI74 6464.42 15465.1 381 Cl1 RA69
6418.449 15575.83 7 Cm CO76 6469.696 15452.45 1480 Te1 m075
6418.457 15575.813 0.15 3L Sm 1 BL69 6469.90 15451.967 0.10 3L Nd BL70
6419.980 15672.117 4L Th1 Gl74 6470.211 15451.225 | 40B Ne1? HU73
6420.84 15570.03 219 Bri TE63 6470.308 15450.992 0.05 7L Gd1 BLT1
6421.055 15569.510 3L Th1 GIl74 6470.351 15450.890 40B Ne 1? HU73
6421.36 15568.78 0.10 2 I 1 GO70 6472.076 15446.772 10 Ari u73
6422.740 15565.427 0.06 6L Gd1 BL7! L 6472.22 15446.42 0.10 1 Hf GO70
6423.96 15562.46 0.05 8 Hf G070 ] 6473.129 15444.26 3L Cen | VET72
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Section 1. Wavenumber Table (Finding List) ~Continued

7

Vacuum Air Ao Intensity i Vacuum Air Ao Intensity
wavenumber | wavelength and Spectrum! Reference | wavenumber | wavelength and Spectrum | Reference
of{em™?) AMA) {em™Y) | character ofem™?) AA) (em™Y) | character
6473.162 15444.18 2 Se MO74 6512.59 15350.68 0.02 4 Hf GO70
6473.239 15443.996 0.10 3L Gd BL7T1 - 6513.06 15349.6 Pb1 AN68
6473.27 15443.92 2 Se MO74 6513.195 15349.253 120 B Ar1? HU73
6473.54 15443.28 0.05 7 Hf GO70 6513.508 15348.516 120 B Ari? HU73
6474.85 15440.16 0.25 1L Tm 1 CA69 6513.640 15348.21 3 Cm1 CO76
6474.867 15440.113 4L Th1 Gl 6513.647 15348.188 50 Ne1 HU73
6476.96 15435.1 27 Cl1 RA69 6514.15 15347.00 1 I _LU7s
6477.558 15433.700 4 Kri KA69 6514.461 15346.27 3L Cen VE72
6478.12 - | 15432.36 2 I LU75 6515.516 15343.79 0.01 2 Fe1 Li76
6479.08 15430.07 0.20 3 Hf GO70 6516.96 15340.39 0.10 4L Tm 1 CA69
6479.202 15429.783 7L Th1 Gl74 6518.29 15337.25 0.05 77U Ir1 TA76
6479.321 15429.50 4L Ce VE72 6519.077 15335.40 0.01 16 Fe LI76
6480.776 15426.036 0.10 3L Gd BL71 6519.267 15334.958 1500 1 Kr1 KA69
6482.32 15422.36 . 28 Bra TE63 6520.93 15331.0 Pb1 AN68
6482.365 15422.255 0.01 210 B S1 JA67 6521.654 15329.344 150 Ari HU73
6483.28 15420.08 0.25 1L Tm CA69 6521.917 15328.73 ! 7 Cm1 €076
6483.988 15418.394 25001 | Xe1 HU73 6522.38 15327.6 Pb1 ANG68
6484.97 15416.1 32 Cl1 RA69 6522.873 15326.480 | 130 Kr1 KA69
6485.20 15415.51 1 I LU75 6525.43 15320.5 7 Cli RA69
6485.279 15415.326 0.08 4L Gdn BL71 6525.46 15320.40 0.15 3L Tm 1 CA69
6487.917 15409.057 100 B Ne1? HU73 6526.563 15317.814 3L Thu- GI74
0488.534 15407.592 100 B Ne ;? HU73 6526.89 15317.06 0.05 8 Hf GO70
6489.452 15405.412 0.06 6L Gd1 BL71 6527.366 15315.929 SL Thu Gl74
- 6490.147 15403.762 0.01 130 B St JA67 6527.85 15314.8 Pbi AN68
6490.268 15403.476 0.06 7L Smn | BL69 6529.30 15311.39 63 Bri1 | TE63
6490.620 15402.630 120 Ar1 HU73 6529.89 15310.01 0.02 7 Zr TA76
6491.708 15400.057 0.01 75 S1 JA67 6530.29 15309.1 28 Cl1? RA69
6492.979 15397.043 0.10 3L Gd BL71 6530.29 15309.1 28 C11? RA69
6493.40 15396.06 0.05 2 Hf GO70 6530.61 15308.32 0.15 3L Tm 1 CA69
6493.539 15395.72 0.01 6 Fe1 LI76 6531.046 15307.300 6L Th1 GI74
6493.79 15395.12 0.05 7L Tm 1 CA69 6531.504 15306.23 14 Te MO75
6493.980 15394.67 0.01 8 Fe LI76 6531.662 15305.857 0.12 4L Smn?| BL69
6494.43 15393.6 1 Cl RA69 6531.662 15305.857 0.12 4L Sm1? | BL69
6495.09 15392.04 0.05 6 Zri TA76 6531.662 15305.857 0.12 4L Smn?| BL69
6496.389 15388.962 0.10 SL Sm n BL69 6532.25 15304.49 0.05 1 Hf: GO70
6496.54 15388.61 40 Ge1 HU64 6533.321 15301.970 500 B Ar1? HU73
6496.71 15388.20 0.05 4W | Zr TA76 6533.359 | 15301.881 500 B Ar1? HU73
6497.67 15385.9 3 Cl RA69 6533.501 15301.55 0.01 1 Fel LI76
6499.16 15382.40 0.20 2L Tm CA69 6535.882 15295.973 1 Hg1 PE62
6499.20 15382.3 17 Cli RA69 6536.479 | 15294.58 1 0.01 94 Fe LI76
6499.336 15381.98 0.01 1 Fe LI76 6537.202 | 15292.89 ! 4 Se MO74
6499.556 15381.464 0.08 4L Gd1 BL71 6537.654 | 15291.827 5 Xe 1 HU73
6499.80 15380.89 1 1 LU75 6538.656 | 15289.48 0.01 Rb1i JO61
6500.02 15380.36 0.02 5 Zr TA76 6538.897 15288.921 ; 4L Thn GI74
6501.026 15377.99 6 Cm1 CO76 6539.107 15288.43 0.01. | Rb1 JOe6l
6501.043 15377.944 0.08 4L Gd1 BL71 6540.462 15285.26 i 3 Cm1 CO76
6501.49 15376.88 0.02 4 Si1 Li65 6540.54 15285.07 1 17 Ge 1 HU64
6501.85 15376.04 2 11 LU7s 6540.78 15284.520 0.05 | 6L Nd BL70
6501.96 15375.77 48 Ge HU64 6541.013 15283.976 0.10 f SL Sm1 BL69
6502.76 15373.9 23 Cl RA69 6541.270 15283.375 0.15 ; 3L Gd1 BL71
6503.19 15372.86 0.05 2 Zr1 TA76 6541 968 15281.743 ! 17 Kr1: KA69
6503.541 15372.037 700 Kri KA69 6542.28 15281.016 0.05 | SL Nd1 BL70
6504.369 15370.081 30 Ne 1 HU73 6543.721 15277.65 5L Cen?| VET2
6504.779 15369.113 0.06 6L Gd1 BL71 6543.721 15277.65 5L Ce1? |© VE72
6505.14 15368.260 0.05 5L Nd n BL70 6544.54 15275.73 0160 . ~ 80U Zr1 TA76
6506.00 15366.23 0.20 2L Tm CA69 6544.972 15274.730 3B Ar1? HU73
6508.27 15360.87 0.10 2 Hf GO70 6545.371 15273.799 3B Ar1? HU73
6508.30 15360.8 3 Cli RA69 6545.66 15273.125 0.10 . 3L Nd : BL70
6508.535 15360.24 0.01 1 Fe LI76 6547.07 15269.8 8 Cli . RA69
6508.713 15359.82 1 I LU7s 6547.47 15268.903 0.10 3L Nd | BL70
6508.76 15359.71 22 Bri . TE63 6548.526 15266.440 4L Thn GI74
6509.511 15357.94 3L Cen | VE2 6549.49 | 15264.193 0.10 . 3L Nd n BL70
6510.463 15355.694 SL Th1 GI74 6550.01 | 15263.0 i 150 Cli RA69
6510.83 15354.829 0.05 7L Nd1 BL70 6550.76 : 15261.234 0.08 4L Nd BL70
6511.551 | 15353.128 | © 60 1A HU73 6551.98 | 15258.39 | 10 : Bri TE63
6512.28 153514 ! b2 i Cli RA69 6553.193 | 15255.57 I 4. ! Cm1 CO76
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Section II. Wavenumber Table (Finding List) —~Continued

Vacuum Air Ao Intensity Vacuum |  Air Ao Intensity
wavenumber | wavelength and Spectrum| Reference || wavenumber | wavelength and Spectrum | Reference
ofem™?) MAJ (em™Y | character o{cm™?) A(A) {cm™?) | character

0554.19 15253.25 0.25 1L T 1 CAG9 6598.85 15150.02 1 | 8] LU75
6555.740 15249.64 16 Te1 MO75 6598.90 15149.901 0.10 3L Nd BL70
6555.871 15249.34 . 7 Cm1 CO76 6600.10 15147.14 0.05 2 Zri TA76
6556.434 15248.03 13 Se1 MO74 6600.31 15146.66 0.02 75 N1 ERé61
6557.750 15244.97 0.01 10 Fe1 1176 6600.56 15146.09 30 Bri TFA3
6559.783 15240.242 7L Thn Gl74 6601.458 15144.03 0.01 2 Fe1 LI76
6559.87 15240.04 1 I LU75 6601.73 15143.41 1 I LU7s
6560.053 | 15239.615 1700 1 Kr1 KA69 6602.54 15141.55 0.20 3L Tm 1 CA69
6560.193 15239.289 4L Thi Gl74 6602.88 15140.76 0.02 13 Zry TA76
6561.49 | 15236.277 0.10 3L Nd1i BL70 6603.171 15140.101 50 Ne1 HU73
6563.428 15231.778 0.05 7L Gd1 BL71 6603.46 15139.43 0.05 7 Zr 1 TA76
6563.887 15230.714 800 Ne1 HU73 6604.41 15137.26 0.05 1 Zry TA76
6564.518 15229.250 0.10 3L Gd1 BL71 6604.905 15136.13 0.01 1 Fe1 LI76
6566.04 15225.7 13 Cli RA69 6610.911 15122.38 0.01 4 Fe1 LI76
6566.470 15224.72 0.01 2 Fe LI76 6611.35 15121.37 1 11 LU75
6566.50 15224.65 1 I LU 6611.713 15120.54 0.01 1 Fe1 LI76
6566.851 15223.84 30 Te1 MO75 6613.78 15115.816 0.08 4L Ndn BL70
6567.526 15222.27 9 Cm 1 COv/6 6614.24 15114.765 U.10 3L Nd BL70
6567.55 15222.22 0.15 2L Tmn CA69 6617.18 15108.0 269 Cl1 RA69
6568.671 15219.62 0.01 | 10 Fe1 LI176 6618.19 15105.74 45 Ge1 | HU64
6569.439 15217.84 : 4L Ce1 VE72 6619.188 15103.47 4 Cm 1 CO7
6573.030 15209.526 140 Kr1 KA69 6619.70 15102.29 0.02 26 N1 EReé61
6573.885 15207.55 0.01 28 Fe LI76 6619.77 15102.14 0.25 1L Tm 1 CA69
6574.34 15206.49 0.02 8u Zr1 TA76 6620.828 | 15099.725 100 Xe1 HU73
6574.689 15205.69 3L Cen VE72 6620.998 15099.336 4L Th1 GIl74
6575.65 15203.5 15 Cl RA69 6622.92 15094.96 0.02 75 N1 ER61
6575.808 15203.103 0.08 4L Gd1? BL71 6623.023 15094.72 0.01 3 Fe LI76
6575.808 15203.103 0.08 4L Gd1? BL71 6623.170 15094.390 4 Cem LI72
6576.177 15202.249 0.10 3L Gd1 BL71 6623.29 15094.1 48 Cli RA69
6577.172 15199.95 5 11 LU75 6624.42 15091.54 42 Ge1 HU64
6577.30 15199.7 22 Ch RA69 6626.75 15086.23 0.10 1 Hf G070
6577.548 15199.08 3L Ce1 VE72 6627.155 15085.308 20B Ne1? HU73
6579.013 | 15195.696 0.08 4L Gd1 BL71 6627.772 15083.904 20B Ne1? HU73
6579.538 15194.48 0.01 2 Fe1 LI76 6627.888 15083.64 0.01 12 He1 LT70
6580.360 15192.585 0B Ne1? HU73 ©029.055 15080.Y85 0.15 3L Sm 1 BL6Y
6580.720 15191.754 _70B Ne1? HU73 6630.018 15078.79 6 Te MO75
6580.92 15191.29 0.05 1 Hf1 GO70 6630.682 15077.28 0.01 6 Fe1 L176
6581.078 - | 15190.928 70B Ne1? HU73 6630.72 15077.198 | - 0.08 4L Nd1 BL70
6581.143 15190.777 3L Th1 GI74 6631.373 15075.71 10 Te MO75
6581.238 15190.558 70B Nes? HU73 6631.692 15074.990 40 B Ne 1? HU73
6581.598 15189.727 70B Ne1? HU73 6631.82 15074.70 18 It LU75
6581.976 15188.855 5L Thn GI74 6632.052 15074.171 40B Ne 1? HU73
6582.86 15186.82 188 B Bri? TE63 6632.65 15072.81 0.10 SL Tm 1 CA69
6583.46 15185.43 188 B Bri? TE63 6633.990 15069.766 0.10 7L Gd1 BL71
6583.52 15185.29 188 B | Brj? TE63 6634.48 15068.7 ’ 1 Cl RA69
6584.09 15184.0 8 Cli RA69 6634.50 15068.61 10 I Lu7s
6584.98 15181.9 5 Cli RA69 6634.82 15067.88 0.02 140 Zr1 TA76
6585.63 15180.42 0.05 2 Zr TA76 6635.19 15067.05 0.05 ] Hf GO70
6586.04 15179.48 5 I LU75 6635.40 15066.564 0.10 3L Nd BL70
6586.572 15178.26 0.01 1 Fe LI76 6636.981 15062.98 7 Cm1 CO76
6586.803 15177.724 4 Ar} HU73 6638.212 15060.181 10 Xer HU73
6588.283 15174.314 4 Net - HU73 6639.64 15056.95 0.20 3 Hf G070
6588.75 15173.24 1 I LU 6641.40 15052.95 10 Bri TE63
6588.988 15172.691 300 Ar1 HU73 6641.570 15052.567 12 Ar1 HU73
6589.565 15171.363 0.08 4L Gd1 BL71 6641.60 15052.50 1 I Lu7s
6590.85 15168.40 0.01 K1 JOG1 00641.923 15051.77 0.01 37 Fe1 LI76
6592.285 15165.10 9 Se MO74 . 6642.00 15051.6 4 Cl1 RA69
6592.87 15163.757 0.08 4L Nd n BL70 6642.31 15050.88 0.02 80 N1 ER61
6592.93 15163.62 0.05 7L Tm 1 CA69 6643.716 15047.70 0.01 25 Mg1 RI65
6593.16 15163.08 0.01 1 K1 JO61 6644.247 15046.503 i 700 Ar1 HU73
6593.478 15162.358 0.10 3L Gd1 BL7T1 6644.728 15045.413 | 3L Th1 Gl74
6594.00 15161.2 145 Cli RA69 6645.10 15044.57 1 1 LU75
6597.438 15153.26 4 Cm1 CO76 6645.87 15042.82 0.02 20 Zri TA76
6597.541 15153.022 0.08 6L Sm BL69 6646.081 15042.351 0.10 5L Sm n BL69
6597.74 15152.57 0.05 5L Tm1 CA69 6646.59 15041.21 130 Ge1l HU64
6598.230 15151.44 2480 Se1 MO74 6647.012 15040.24 0.01 30 Mg RI65
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MICHAEL OUTRED

Vacuum Air Ao Intensity Vacuum Air Ao Intensity
wavenumber | wavelength and Spectrum| Reference || wavenumber | wavelength and Spectrum |  Reference
ofem™?) MA) (em™Y | character ofem™?) MA) {em™Y) | character

6647.016 15040.235 0.10 3L Gd1 BL71 6688.15 14947.7 43 Ch RA69
6647.626 15038.854 0.06 6L Gd1 BL71 6688.323 14947.35 0.01 1 Fe L176
6648.266 15037.406 0.10 3L Gd1 BL71 6689.619 14944.45 4L Ce VE72
6648.41 15037.07 0.50 . 10 Hi GO70 6689.64 14944.40 0.05 6L Tm 1 CA69
6648.770 15036.267 0.12 4L Sm BL69 6689.826 14943.987 6L Th1 GI74
6649.742 15034.068 3L Th i GI74 6690.35 14942.81 0.02 23 Zr TA76
6650.407 15032.57 225 I LU75 6691.362 14940.557 0.07 7L Gd1? BL71
6651.023 15031.174 30B Ar1 HU73 6691.362 14940.557 0.07 7L Gd1? BL71
6651.28 15030.59 0.02 30 Zr TA76 6691.391 14940.492 7L Th n GI74
6651.315 15030.513 30B Ari HU73 6692.45 14938.1 108 Cli RA69
6652.45 15027.95 1 1 LU75 6694.910 14932.64 3L Ce VE72
6653.02 15026.66 0.15 2L Tm 1 CA69 6695.33 14931.7 294 Cli RA69
6653.470 15025.645 0.12 4L Sm 1 BL69 6695.565 14931.179 20B Ne1? HU73
6653.65 15025.23 0.20 7 Hr GO70 6696.162 14929.803 20B Ne1? HU73
6653.758 15024.99 0.01 35 Mg 1 RI65 6696.244 14929.67 3W! Cm €076
6655.171 15021.804 3L Th1 GI74 6696.519 14929.051 3L Th GI74
6655.99 15019.957 0.15 3L Nd1 BL70 6696.773 14928.485 4L Th1 Gl74
6A56_800 15018.13 9 Cm CO76 669750 14926.86 1 I Lu7s
6657.62 15016.28 0.10 2 Hf GO70 6698.36 14925.0 7 Cl RA69
6658.14 15015.10 0.05 3 Zr TA76 6699.04 14923.43 12 Bri TE63
6660.36 15010.10 0.20 2W | Hf GO70 6699.505 14922.40 1 I LU75
6660.391 15010.031 3L Th1 Gl74 6699.70 14921.97 160 Ge1 HU64
6661.204 15008.20 6 Cm1 CO76 6700.359 14920.495 3L Thn GI74
6661.62 15007.26 0.02 6 Hf 1 GO70 6701.099 14918.849 0.08 4L Gd1 BL71
6661.711 15007.057 0.15 3L Sm 1 BL69 6701.117 14918.808 0.15 3L Smn BL69
6662.488 15005.307 120 Kri KA69 6701.18 14918.7 6 Cl1 RA69
6663.15 15003.82 35 Br1 TE63 6701.717 14917.47 1687 Se1 MO74
6664.07 15001.75 150 Ge1 HU64 6703.03 14914.35 0.20 3 Hf GO70
6665.58 14998.35 0.05 1 Hf GO70 6703.81 14912.81 18 Ge1 HU64
6666.34 14996.64 0.02 6LB | Gar JO67 6704.190 14911.970 0.10 3L Gd1 BL71
60660.73 14995.760 0.10 3L Nd 1 BL70 6705.90 14908.17 0.02 3 Hf GO
6667.03 14995.09 0.10 3L Tm 1 CA69 6707.678 14904.216 0.06 7L Sm BL69
6667.221 14994.654 3L Th1 GI74 6708.82 14903.02 0.02 4 Hf GO70
6667.44 14994.17 0.02 1 Hi 1 GO70 6708.98 14901.3 10 Cli RA69
6668.14 14992.58 0.05 4 Zr TA76 6709.35 14900.50 0.20 1L Tm 1 CA6S
6668.43 14991.94 89 Bri TE63 6709.54 14900.09 0.10 8 Hf GO70
6669.38 14989.81 0.05 20 Hf 1 GO7¢ 6710.415 14898.136 2 Ar1 HU73
6669.913 14988.603 4L Th1 GI74 6710.697 14897.51 8 Se MO74
6670.32 14987.7 29 Cli RA6Q 6711.21 14896.37 55 Br1 TE63
6670.933 14986.312 100 B Ne1? HU73 6713.03 14892.3 3 Cl1 RA69
6671.569 14984.882 4L Th1 GI74 6713.55 14891.19 0.02 2 Hf GO70
6671.581 14984.856 100 B Ne1? HU73 6714.67 14888.70 1250 Bri TE63
6672.18 14983.5 95 Cli RA69 6716.56 14884.50 0.05 1W| Hf GO70
6672.31 14983.22 65 Ge1 HU64 6718.69 14879.787 0.05 SL Nd1 BL70
6672.52 14982.75 0.02 5L Ga1 Jo67 6719.25 14878.547 0.08 4L Nd u BL70
6672.69 14982.36 0.02 30 Zr TA76 6719.668 14877.62 0.02 28B Mg1 RI65
6674.932 14977.332 3L Thi GI74 6719.759 14877.420 11B Ar1 HU73
6676.164 14974.568 3 Ar1 HU73 6720.158 14876.537 1IB Ar1 HU73
6676.440 14973.950 8 Kr1 KA69 6720.68 14875.38 0.02 23 Zri TAT76
6678.50 14969.33 8B Bri? TE63 6720.861 14874.98 SL Cen VE72
6678.729 14968.817 0.06 6L Gd1 BL71 6721.12 14874.40 0.20 3 Hf GO70
00/8.82 149068.61 45 B Bri? TE63 0723.33 14869.51 21 Ge1 HU64
6679.561 14966.953 [3 Ari HU73 6723.62 14868.87 0.02 100 N1 ER61
6679.72 14966.60 0.02 180 N1 ER61 6724.53 14866.86 0.10 1 Hf GO70
6679.870 14966.26 17 Te MO75 6724.63 14866.64 0.02 20 Zr1 TA76
6681.820 14961.894 400 Kr1 KAG9 0724.871 14866.111 0.12 4L Sm1? BLG69
6682.00 14961.48 0.05 140 Hf 1 GO70 6724.871 14866.111 0.12 4L Sm1? | BL69
6683.63 14957.84 0.20 ‘1L Tm 1 CA69 6726.04 14863.5 5 Cli1 RA69
6683.792 14957.478 0.07 7L Gd1 BL71 6728.815 14857.398 | 0.08 4L Gd1 BL71
6684.199 14956.57 0.01 3 Fe L176 6729.07 14856.83 0.05 5 Zr TA76
6684.387 14956.15 0.01 11 Fe1 LI76 6729.972 14854.843 0.10 3L Gd1 BL71
6684.75 14955.3 78 Cl1 RA69 6730.47 14853.74 0.05 1 Zr TA76
6686.21 14952.07 0.02 15 N1 ER61 6731.753 14850.91 6 Cm1 CO76
6686.976 14950.36 3 Cm? CO76 6732.150 14850.038 20 Xe 1 HU73
6686.976 14950.36 3 Cm1? | CO76 6733.12 14847.90 60 Ge HU64
6687.30 14949.63 1 I LU75 6733.18 14847.77 0.25 1L I VE69
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Section I1. Wavenumber Table (Finding List) —Continued
Vacuum Air Ao Intensity Vacuum Air Ao Intensity
wavenumber | wavelength and Spectrum| Reference || wavenumber | wavelength and Spectrum | Reference
o(cm™?) }\(A) {cm™Y | character oém™Y) AMA) (em™?) | character
6734.206 14845.504 0.10 7L Gd 1 BL71 6785.12 14734.10 0.02 7 Zr TA76
6738.36 14836.35 0.05 S Zr TA76 6785.719 14732.805 30001 Xe1 HU73
6739.575 14833.677 0.08 4L Gd1 BL71 6786.135 14731.90 5 Cm1 CO76
6739.664 14833.480 5 Ar1 HU73 6786.38 14731.4 45 Cli RA69
6740.190 11832.32 6 Sc MO74 6786.70 14730.68 1 I LU7s
6741.148 14830.215 3L Thi GI74 6787.14 14729.705 0.06 7L Gd1 BL71
6741.79 14828.80 0.25 1L Tm CA69 6790.32 14722.8 Pb1 ANG68
6742.870 14826.43 0.01 40 Fe1 LI76 6790.689 14722.02 8 Cm1 CO076
6744.31 14823.27 0.02 20 Hf GO70 6791.767 14719.69 0.01 [3 Fe LI76
6744.714 14822.375 4700 Ge1 HU64 6791.832 14719.546 6 Arg HU73
. 6746.264 14818.969 0.15 3L Sm 1 BL69 6792.05 14719.08 0.02 7LB| Ini JO67
6746.738 14817.93 1001 Se1 MO74 6792.176 14718.799 5L Thi GI74
6747.67 14815.89 0.20 3 Hf GO70 6793.365 14716.220 2 Kr1 KA69
6748.191 14814.74 0.01 4 Fe1 LI76 6793.95 14714.95 0.02 47 Zr1 TA76
6748.416 14814.244 0.08 4L Gd1 BL71 6795.778 14710.997 0.10 3L Gd1 BL71
6748.849 14813.293 0.06 7L Sm 1 BL69 6796.508 14709.42 0.01 2 Fe LI76
6748.96 14813.06 0.10 20 Hf 1 GO70 6797.42 14707.44 0.10 40U Zr TA76
6749.051 14812.85 3L Cen VE72 6799.484 14702.98 0.01 11 Fe LI76
6749.650 14811.534 10 Xe 1 HU73 6800.88 14699.96 0.25 1L Tm1 CA69
6749.75 14811.32 0.25 1L Tm CA69 6802.034 14697.469 0.10 3L Gd1 BL71
6749.99 14810.79 0.25 1L Tm CA69 6802.908 14695.579 3L Thi GI74
0750.04 14810.680 0.08 4L Nd i BL70 06803.21 14694.938 0.01 Cs Jool
6750.11 14810.53 0.25 1L Tm CA69 6803.48 14694.344 0.10 3L Nd 1t BL70
6751.83 14806.7 82 Cli RA69 6803.786 14693.683 90 B Ar1? HU73
6751.965 14806.456 5L Th 1 Gl74 6804.08 14693.05 0.25 1L Tm 1 CA69
6752.440 14805.415 3L Thi GI74 6804.099 14693.007 90 B Arj? HU73
6753.30 14803.53 1 11 LU75 6804.358 14692.447 0.10 7L Gd1 BL71
6753.550 14802.982 0.10 3L Gd1 BL71 6805.500 14689.983 0.07 6L Gd1 BL71
6754.15 14801.67 1 I LU7s 6806.01 14688.88 0.02 4 Hf GO70
6755.60 14798.5 5 Chi RA69 6807.117 14686.49 2 Te MO75
6758.30 14792.58 2 1 LU75 6807.280 14686.14 19 Te1 MO75
6758.43 14792.3 50 Ch RA69 6807.973 14684.646 2B Ar1? HU73
6761.046 14786.57 8 Cm1 CO76 6808.82 14682.8 6 Cl: RA69
6761.277 14786.064 40 B Ar1? HU73 6809.187 14682.028 2B Ary? HU73
6761.590 14785.380 40B Ar1? HU73 6809.64 14681.04 0.02 55 N1 ERé61
6762.268 14783.897 8B Ar1? HU73 6810.09 14680.08 0.02 3 Zr TA76
6762.667 14783.025 8B Ar1? HU73 6811.404 14677.249 5L Th1 Gl74
6762.69 14782.98 0.02 4 (o JO65 6813.755 14672.186 0.08 4L Gd1 BL71
6763.041 14782.207 0.07 SL Gd1 BL71 6813.87 14671.94 o Ge HU64
6763.233 14781.79 7 Cm1 CO76 6815.39 14668.66 0.02 6L Ing JO67
6764.17 14779.75 0.01 Na1 JO61 6815.92 14667.52 125 Ge 1 HU64
6765.785 14776.21 2 Se MO74 6816.226 14666.866 2 Ar HU73
6767.13 14773.27 0.05 2 Hf GO70 6816.77 14665.696 0.05 6L Nd BL70
6767.700 14772.031 3L Thi Gl74 6817.15 14664.88 0.02 7 Zr TA76
6768.280 14770.77 15 Te1 MO75 6818.958 14660.991 0.07 5L Gd1 BL71
6768.494 14770.298 0.07 SL Gd 1 BL71 6819.044 14660.806 140 Xe1 HU73
6769.76 14767.54 0.01 Na1i JOo61 6821.785 14654.914 7L Thi Gl74
6770.706 14765.472 450 Kri KA69 6822.723 14652.90 0.01 2 Fe LI76
6771.990 14762.672 550 Kr1 KA69 6822.836 14652.657 0.05 7L Gd1 BL71
6774.56 14757.07 0.02 300 N1 ER61 6823.11 14652.08 0.50 2 Hf GO70
6774.763 14756.630 3L Th GI74 6823.383 14651.482 3L Th1 GI74
6776.699 14752.41 0.01 Rb JO61 6823.60 14651.02 0.01 1 Fe LI76
6776.75 14752.30 0.20 2L Tm 1 CA69 6823.912 14650.346 450 Ari HU73
6777.33 14751.05 0.02 80 Hif GO70 6824.76 14648.52 0.02 5 Zr1 TA76
6777.905 14749.79 0.10 2W | Fe 1176 6826.52 14644.75 0.02 SLB Be1 JH62
6718.977 14747.46 S 6 Cm 1 CO76 6826.91 14643.92 0.02 6L Be 1 JH62
6779.18 14747.016 0.08 4L Nd n BL70 6827.979 14641.62 3L Cen VE72
6780.67 14743.78 0.20 2L Tm 1 CA69 6828.50 14640.50 1 11 LU75
6781.01 14743.0 Pb1 AN68 6829.508 14638.343 0.10 3L Gd1 BL71
6781.344 14742.310 25 Xe 1 HU73 6830.12 | 14637.03 0.02 2 Ci JO65
6781.45 14742.1 Pb1 AN68 6831.299 | 14634.504 500 B Ar1? HU73
6781.795 14741.329 5L Th1 GI74 6831.341 14634.414 500 B Ar1? HU73
6782.803 14739.139 75 Ar1 HU73 6831.374 14634.343 0.10 3L Gd1 BL71
6783.18 14738.33 0.02 2 Hf GO70 6831.961 14633.086 3L Thn Gl74
6783.516 147317.59 0.01 2 Fe1 L176 6834.395 14627.874 4L{ Thn GI74
6784.968 14734.436 1600 I Kri KA69 6834.921 14626.75 5 | Cmi CO76
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Section 11. Wavenumber Table (Finding List) —~Continued
Vacuum Air Ao Intensity Vacuum Air Ao Intensity
wavenumber | wavelength and Spectrum| Reference || wavenumber | wavelength and Spectrum | Reference
ofem™?) AA) (cm™Y | character ofem™?) AMA) (em™?) | character
6835.059 14626.455 0.08 4L Gd1 BL71 6886.195 14517.839 100 Kr1 KA69
6835.11 14626.3 9 Cl1 RA69 6887.521 14515.04 76 Te1 MO75
6836.937 | 14622.436 0.06 7L Sm 1 BL69 6888.247 14513.51 1052 Te1 MO75
6838.555 14618.976 ; 7L Th1 GI74 6888.859 14512.23 0.01 72 Fe L176
6838.910 14618.218 0.10 3L Gd1 BL71 6890.57 14508.6 16 Cl RA69
6839.35 14617.278 0.05 6L Nd BL70 6891.08 14507.55 0.05 SL Tm 1 CA69
6843.07 14609.33 0.05 4L Tm 1 CA69 6892.03 14505.56 0.20 110 Hf GO70
6843.65 14608.093 0.05 5L Nd BL70 6892.35 14504.88 0.50 1 Hf GO70
6843.79 14607.80 21 Bri TE63 6892.791 14503.95 4 Te1 MO75
6845.27 14604.64 0.02 27 N1 ER61 6893.049 14503.404 10 Xe1 HU73
6845.775 14603.558 3L Thi Gl14 6893.129 14503.235 6L Thn G4
6845.89 14603.31 0.10 3L Tm 1 CA69 6894.703 14499.925 4 "Ne1 HU73
6847.57 14599.73 338 Bri TE63 6895.692 14497.84 0.01 5 Fe LI76
6848.18 14598.42 0.02 17 N1 ER61 6895.90 14197.4 60 Cli RA69
6849.099 14596.471 300 B Ar1? HU73 6896.280 14496.609 0.10 3L Gd1 BL71
6849.445 14595.733 300 B Ar1? HU73 6897.96 14493.078 0.10 3L | Ndn BL70
6849.76 14595.07 0.05 3 Hf GO70 6898.573 14491.79 9 Te 1 MO75
6853.577 14586.94 7 Cm 1 CO76 6899.42 14490.01 0.20 2L Tm1 CA69
6853.97 14586.098 0.05 6L Nd 1 BL70 6900.28 14488.21 105 Bri TE63
6854.54 14584.88 0.02 13 Zr TA76 6900.66 14487.40 0.05 4 Hf GO70
6854.77 14584.40 0.05 8 Hf 1 GO70 6901.77 14485.08 0.05 SL Tm 1 CA69
6856.02 14581.73 0.02 28 Zr TA76 6903.05 14482.39 0.05 6L Tm1 CA69
6856.11 14581.545 0.05 SL Nd BL70 6906.176 14475.836 4L Thi GI74
6856.730 14580.23 9 Cm1 CO76 6906.674 14474.79 7 Cm1 | CO76
6856.74 14580.21 0.05 7 Hf GO70 6908.18 14471.637 0.10 3L Nd BL70
6856.961 14579.735 6L Thn Gl74 6908.741 14470.462 0.06 7L Sm BL69
6858.032 14577.458 15 Ar} HU73 6910.00 14467.82 0.05 1wW | Hf GO70
6858.35 14576.8 3 Cl1 RA69 6911.670 14464.330 0.10 7L Gd1 BL71
6858.68 14576.08 0.05 4L Tm 1 CA69 6913.741 14460.00 100 I LU75
6859.98 14573.31 0.10 2 Hf GO70 6914.190 14459.06 5 I LU75
6861.378 14570.349 3L Th GIl7¢ 0914.43 14458.56 1 11 LU75
6861.618 14569.840 400 Ge1? HU64 6916.31 14454.62 0.02 29 N1 ER61
6861.618 14569.840 400 Ge1? HU64 6917.682 14451.758 4L Th1 Gla
6862.32 14568.35 0.05 4L Tm 1 CA69 6918.31 14450.4 95 Cli RA69
6863.04 14566.82 0.02 33 Zr TA76 6920.198 14446.50 0.01 1 Fe LI76
6863.448 14565.95 0.01 14 Fe LI76 6921.001 14444.828 4 Ari HU73
6864.19 14564.38 0.10 4L Tm | CA69 6921.54 14443.71 Hf GO70
6864.646 14563.41 9 Cm) CO76 6922.220 14442.28 0.01 20 Fe LI76
6865.00 14562.66 0.02 15 7r1 TA76 6922.24 14442 94 0.02 13 Ca JO65
6866.70 14559.06 1 11 LU75 6923.629 14439.35 0.01 2 Fe1 LI76
6867.475 14557.42 8 Cm 1 CO76 6923.73 14439.14 344 Bri TE63
6867.668 14557.004 4L Thn GI74 6923.891 14438.799 3L Thi GI74
6867.698 14556.94 6L Cen VE72 .6924.48 14437.58 Hf GO70
6867.83 14556.7 25 Cli RA69 6924.484 14437.56 0.01 3 Fer LI76
6868.001 14556.299 0.07 7L Gd1 BL71 6925.11 14436.3 13 Cl RA69
6868.586 14555.06 0.01 50 Fe LI76 6927.46 14431.361 0.10 3L Nd BL70
6868.763 14554.68 129 Te1 MO75 6928.30 14429.61 0.02 18 Zr1 TA76
6869.583 14552.95 26 Te 1 MO75 6928.58 14429.03 0.02 12 Ci1 JO65
6869.627 14552.85 0.01 2 Fe LI76 6929.653 14426.793 20001 Kr1 KA69
6871.66 14548.55 0.02 20 N1 ER61 6929.770 14426.55 1 I LU7s
6872.67 14546.41 0.10 5 Hf1 GO70 6930.737 14424.537 7L Th1 Gl74
6872.71 14540.325 0.05 SL Nd 11 BL70 6930.905 14424.18¢ 15 Xel HU73
6873.719 14544.19 7 Cm1 CO76 6932.86 14420.12 0.02 61 C1 JO65
6874.27 14543.02 0.02 65 Zr1 TA76 6932.885 14420.067 0.10 3L Gd BL71
6874.52 14542.50 0.02 179 Ci JO65 6933.172 14419.47 2 Se MO74
6874.83 14541.8 3 1l RA69 6933.30 14419.20 0.02 3L In; JO67
6875.05 14541.37 0.10 9 Hf GO70 6934.138 14417.46 220 Te 1 MO75
6877.49 14536.21 0.10 120 Hf GO70 6934.610 14416.48 3L Cen VE72
6878.813 14533.419 4L Th1 GI74 6936.508 14412.536 4L Th1 GI74
6880.25 14530.38 0.05 SL Tm 1 CA69 6937.20 14411.11 39 Ge1 HU64
6880.84 14529.1 4 Chi RA69 6939.44 14406.447 0.05 5L Nd1 BL70
6883.384 14523.768 0.10 7L Gd1 BL71 6940.05 14405.18 38 Ge1 HU64
6883.455 14523.62 0.01 2 Fe1 LI76 6940.567 14404.11 1 I LU7s
6883.84 14522.81 0.02 36 N1 ER61 6940.97 14403.27 Hf G070
6883.95 14522.58 0.20 130 Hf 1 GO70 6940.98 14403.25 0.02 16 C1 JO65
6884.183 14522.08 | 3 | Cm 1 CO76 6941.476 14402.222 180 Krr KA69

J. Phys. Chem. Ref. Data, Vol. 7, No. 1, 1978




ATOMIC SPECTRAL LINES 45

Section Il. Wavenumber Table (Finding List) —Continued

Vacuum Air Ao Intensity Vacuum Air [ Ao Intensity ‘
wavenumber | wavelength and Spectrum| Reference || wavenumber | wavelength and Spectrum | Reference
o{em™ 1) MA) (em™Y | character i o(em™ ) AMA) (em™Y | character

6942.277 14400.56 0.01 96 Fe LI76 7010.170 14261.091 0.15 1 3L Sm1 BL69
6942.72 14399.65 0.02 38 C1 JO65 7010.68 14260.05 1 Hf G070
6948.244 14388.19 6 Se MO74 : 7011.078 14259.243 ' 5L Th1 GI74
6949.70 14385.18 | 0.05 4 Zrx TAT76 7011.758 14257.86 1 7L Ceu VET72
6949.749 14385.078 0.06 6L Gd1 BL71 7012.246 14256.868 © 450 B Ar1? HU73
6949.805 14384.961 35 Xe1 HU73 i 7012.302 14256.76 3 Se MO74
6949.82 14384.9 4 Cl1 | RA69 7012.78 14255.8 3 Cl1 RA69
6952.46 14379.47 6 I | LU 7013.242 14254.844 450 B Ar1? HU73
6955.13 14373.948 0.07 4L Ndu | BL70 7013.306 14254.713 SL Th1 GI74
6956.53 14371.06 0.15 2L Tm CA69 7013.588 14254.140 450 B Ar1? HU73
6957.18 14369.7 148 Ch RA69 7015.001 14251.27 0.01 3 Fe LI76
6957.743 14368.55 5 Te 1 MO75 7015.64 14249.972 0.10 3L Nd 1 BL70
6959.468 14364.987 375 Xe1 HU73 7016.023 14249.193 120 Ari HU73
6960.68 14362.49 Hf GO70 7018.820 14243.52 4 Cm 1 CO76
6962.933 14357.839 3L Th1 Gl74 7020.080 14240.959 800 | Xe1 HU73
6964.215 14355.20 76 Te1 MO75 7022.404 14236.25 0.01 30 Fe LI76
6964.39 14354.84 0.25 1L Tm CA69 7022.533 14235.984 0.10 3L Gd1 BL71
6964.52 14354.57 1800 Bri TE63 7022.885 14235.27 9 Cm1i €076
6965.100 14353.371 4 Ne 1 HU73 7024.831 14231.327 4L Thi GI74
6966.60 14350.28 1 11 LuU7s 7025.24 14230.499 0.05 SL Ndn BL70
6967.562 14348.300 0.06 5L Gd 1 BL71 7025.69 14229.59 0.05 4L Tm 1 CA69
6968.620 14346.122 0.15 3L Sm1 BL69 7028.19 14224.54 0.02 6 Si1 LI65
6970.010 14343.260 6L Thu [ Z S 7028.699 14223.495 0.06 4L Gd1 BL71
6970.543 14342.163 18 Ne 1 HU73 7029.65 14221.57 0.02 5 Zr | TA76
6971.315 14340.576 30 Kr1 KA69 Al 7029.69 14221.5 2 Cli RA69
6971.73 14339.72 0.05 4L Tm1 CA69 7029.76 14221.36 0.02 2 Si1 LI65
6973.165 14336.77 73 Te 1 MO75 7032.93 14215.0 °5 Cl1 RA69
6973.667 14335.74 434 Te1 MO75 7033.50 14213.79 1 11 LU7s
6974.260 14334.52 9 Cm1 €076 7035.93 14208.878 0.05 6L Nd BL70
6974.793 14333.42 93 - | Tex MO75 7041.19 14198.3 48 Cli RA69
6975.06 ! 14332.88 0.01 25 Gd m LI73 7041.25 14198.14 2 Se1 MO74
6975.782 | 14331.39 0.01 2 Fe LI76 7041.266 14198.110 0.06 SL Gd1 BL71
6975.99 14330.96 Hf GO70 7043.536 14193.54 6 Cm1 CO76
6977.29 14328.29 0.02 92 Zr1 TA76 7044.063 14192.472 1 Ar1 HU73
0977.69 14327.474 0.05 SL’ Ndn BL70 7044.137 14192.323 4L Thi G174
6983.16 14316.25 0.02 6L Inj JO67 7044.671 14191.247 0.06 6L Gd1 BL71
6984.07 14314.39 0.15 2L Tm 1 CA69 7044.88 14190.82 Hf1 GO70
6984.262 14313.992 4L Thi Gl74 7044.90 14190.78 0.02 8 Zr TA76
6984.64 14313.21 0.02 80 N1 ER61 7046.56 14187.45 20 Ge HUG4
6985.13 14312.21 0.02 30 Zr1 TA76 7046.967 14186.624 0.08 7L Gd1 BL71
6986.84 14308.69 0.01 16 Fe1 LI76 7047.76 14185.028 0.05 5L Nd1 BL70
6987.062 14308.256 0.06 6L Gd 1 BL71 7047.909 14184.728 0.12 4L Smn BL69
6990.690 14300.830 20 Ne1 HII73 7049.50 14181 .53 1 I LU7s
6991.358 14299.465 3L Tb 1 KL70 7051.870 14176.760 0.08 7L Gd1 BL71
6992.30 14297.5 2 Cl1 RA69 7051.95 14176.60 15 1t LU7s
6992.489 14297.151 . 425 Ge1 HU64 7052.159 14176.18 5L Cen VE72
6992.580 14296.96 12 Te1 ' MO75 7052.159 14176.18 5L Ce1 VE72
6993.429 14295.230 0.06 6L Gd1 BL71 7052.889 14174.712 8 Ar HU73
6993.896 14294.27 0.01 3 Fe LI76 7052.992 14174.505 | 0.06 7L | Sm BL69
6994.33 14293.388 0.10 3L Nd BL70 7053.33 14173.8 11 Cl RA69
6994.824 14292.38 0.0] 14 Fe LI76 7053.40 14173.69 2 Ser | MO74
6994.91 14292.20 68 B Bri? TE63 7055.672 14169.120 l 0.08 7L Gd1 BL71
6994.97 14292.1 73 Ch RA69 7055.896 14168.671 7L Th1 GI74
6995.51 14290.98 68 B Bri? TE63 7056.937 14166.58 [ 4L Cel VE72
6997.448 14287.02 200 I3 LU75 7058.08 14164.28 ‘ 0.02 270 Zr1 TA76
0997.537 14286.837 0.05 7L Gd 1 BL71 7058.31 14163.82 | Ht GO70
6998.25 14285.39 ) Hf 1 GO70 7058.34 14163.765 0.07 4L Ndn BL70
6998.385 14285.11 0.01 24 Fe LI76 7058.71 14163.0 1 C1 RA69
6999.030 14283.79 3L Ce VE72 7059.972 14160.491 ( 7L Th1 KL70
7000.403 14280.988 0.08 4L Gd 1 BL71 7062.080 14156.264 i 50 Kr1 KAGY
7003.329 . | 14275.02 3 Se MO74 7062.577 © 14155.268 | 0.10 | 3L Gd1  BLT
7003.59 14274.490 0.07 5L INdn BL70 7062.60 14155.222 | 0.10 | 3L Nd1? i BL70
7004.80 14272.02 36 It LU 7062.60 14155.222 | 0.10 3L Nd1? | BL70
7005.686 14270.213 0.10 7L Gd 1 RL71 7062 868 14154 68 1 3 Se1 1\ MO74
7009.748 14261.950 0.12 4L Sm1 BL69 7064.15 14152.12 / ! Hf | - GO70
7009.902 14261.64 8 Cmi:1 ! CO76 7064.338 | 14151.74 | 4L ! cer | VET
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Section 1I. Wavenumber Table (Finding List) —Continued

MICHAEL OUTRED

Vacuum Air Ao Intensity Vacuum Air Ao Intensity
wavenumb wavelength and Spectrum| Reference || wavenumber | wavelength and Spectrum | Reference
of(em™?) AMA) (cm™Y) | character o(cm™ 1) AA) (¢cm™Y) | character

7067.387 14145.63 7 Se MO74 7130.209 14021.001 0.12 4L Smn BL69
7068.981 14142.444 1250 1 Xe1 HU73 7130.911 14019.620 0.01 30 S1 JA67
7070.320 - |14139.77 2 Te 1 MO75 7131.386 14018.69 6 Cm1? | CO76
7071.80 14136.81 1 11 LU75 7131.386 14018.69 6 Cm1? | CO76
7071.93 14136.55 0.20 2L Tm 1 CA69 7134.064 14013.425 0.08 4L Gd1 BL71
7073.33 14133.76 Hf GO70 7134.16 14013.236 0.15 3L Nd1 BL70
7074.368 14131.675 0.10 3L Gd1 BL71 7134.532 14012.505 0.02 1 S1 JA67
7075.22 14129.97 0.05 20 Zr TA76 7137.178 14007.31 0.01 10 Fe LI76
7075.31 14129.8 14 Cl1 RA69 7137.50 14006.68 0.02 82 Zr1 TA76
7076.172 | 14128.073 50 Xe1 HU73 7138.66 14004.40 0.02 80 Zr TA76
7077.229 14125.96 6 It LU75 7139.51 14002.74 Hf 1 GO70
7078.946 . |14122.54 3 Te1 MO75- 7140.095 14001.588 0.05 7L Gd1 BL71
7078.99 14122.4 4 Cl: RA69 7142.61 13996.66 0.20 1L Tmn CA69
7079.76 14120.91 0.05 3 Zr TA76 7143.538 13994.84 4L Cen? VE72
7080.012 14120.41 3L Ce? VE72 7143.538 13994.84 4L Ce1? VE72
7080.012 14120.41 3L Ce1? VE72 7143.711 13994.50 0.20 2L Tmn CA69
7081.200 14118.04 2 Se MO74 7144.575 | 13992.808 30 Ar1 HU73
7081.874 14116.697 425 Ge1 HU64 7146.220 13989.59 30 Te 1 MO75
7082.456 14115.54 2 Se MO74 7149.279 13983.60 28 Se1 MO74
7084.31 14111.84 Hf GO70 7149.42 13983.3 4 Cl RAG69
7086.00 14108.48 2 Se MO74 7150.032 13982.130 4 Cem?| LI72
7086.92 14106.64 0.02 55 Zr1 TA76 7150.032 13982.130 4 Cem? | LI72
7086.94 14106.61 0.25 1L In VE69 7152.07 13978.1 120 Cl RA69
7087.44 14105.61 0.05 6L Tm CA69 7153.202 13975.932 4L Th1 Gl74
7087.484 14105.52 2 Se1 MO74 7153.413 13975.520 150 B Kr1? KA69
7088.100 14104.297 140 Kry KA69 7153.418 13975.51 4L Cen VE72
7088.960 14102.59 7 Cm | CO76 7153.82 13974.725 0.10 3L Nd BL70
7089.558 14101.396 3L Th1 GI74 7154.177 13974.027 150 B Kri? KA69
7090.051 14100.416 0.05 7L Gd1 BL71 7154.96 13972.50 0.05 4L Tm 1 CA69
17092.182 14096.18 0.01 Lam JO71 7154.97 13972.5 1 Cl: RA69
7093.460 14093.640 2000 Ari HU73 7155.48 13971.48 Hf GO70
7093.575 14093.41 5 Se1 MO74 7155.486 13971.472 0.15 3L Sm 1 BL69
7094.07 14092.428 0.15 3L Nd BL70 7155.57 13971.31 0.20 275 Zr1 TA76
7094.22 14092.13 0.25 1L Tm1 CA69 7156.10 13970.27 0.20 1L 11? VE69
7095.168 14090.246 7L Th1 G174 7156.10 13970.27 0.20 1L I1? VE69
7097.016 14086.577 80B Kr1? KA69 7158.58 13965.43 Hf GO70
7098.133 14084.362 80 B Kr1? KA69 7158.590 13965.413 0.06 6L Gd1 BL71
7098.98 | 14082.68 Hi GO70 7159.244 13964.14 9 Cm1 CO76
7100.154 14080.353 0.10 3L Gd 1 BL71 7159.35 13963.931 0.07 5L Nd n BL70
7100.423 14079.818 5L Th i GI74 7160.51 13961.67 0.20 1L Tm CA69
7101.08 14078.51 10 Bri TE63 7160.62 13961.5 ' 19 Cl1 RA69
7102.859 14074.99 3L Cen VE72 7162.255 13958.27 140 11 LU75
7103.67 14073.30 0.02 2 Sii LI6s 7163.00 13056 8 2 Cl) RA69
7104.101 14072.53 144 Te 1 MO75 7164.000 13954.87 4 Cm1 CO76
7104.842 14071.06 7 Se1 MO74 7164.42 13954.05 Hf 1 GO70
7105.003 14070.742 SL Thn GI74 7166.22 13950.55 300 Hg1 HUS3
7105.197 14070.359 0.12 4L Sm 1 BL69 7170.01 13943.170 0.10 3L Nd BL70
7105.277 14070.200 3L Th GI74 7170.730 13941.77 2 Se MO74
7106.211 14068.35 4L Ce VE72 7173.320 13936.736 5L Th1 Gl74
7107.577 14065.646 0.08 7L Gd1 BL71 7173.573 13936.244 0.06 6L Gd 1 BL71
7108.348 14064.122 0.08 4L Gdi BL71 7175.26 13933.0 15 Cl1 RA69
7109.425 14061.991 2 Ari HU73 7176.668 13930.234 3L Th1 GI4
7110.60 14059.67 1 1 LU75 7178.551 13926.58 3L Cen? | VE72
7111.383 14058.12 8 Tel MO75 7178.551 13926.58 3L Cer1? VE72
7111.564 14057.76 17 Se1 MO74 7178.85 13926.00 0.10 3L Tm1 CA69
7113.43 14054.07 0.20 1L Tm1 CA6Y 7179.414 13924.907 0.06 6L Gd 1 BL71
7115.117 14050.741 5 Xe 1 HU73 7179.68 13924.40 Hi1 GO70
7117.692 14045.657 550 Kr1 KA69 7179.92 13923.9 20 Cl; RA69
7121.220 14038.70 0.02 Zn1 JO68 7182.145 13919.611 15 Xe1 HU73
7122.039 14037.09 217 Te1 MO75 7185.795 13912.54 6 Se MO74
7126.367 14028.560 4L Th1 GI74 7186.55 13911.1 2 Cli RA69
7126.547 14028.205 3L Th n GI74 7186.820 13910.556 1200 1 Ar1 HU73
7126.94 14027.43 0.02 TW | Zr TA76 7187.901 13908.47 9 Cm1 CO76
7127.13 14027.04 Hif GO70 7188.412 13907.476 100 Ar HU73
7127.308 14026.71 42 Te1 MO75 7188.429 13907.44 0.01 1 | Fel LI76
7127.360 14026.605 SL Thi GI74 7189.078 13906.188 0.12 4L | Smn BL69
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Section II. Wavenumber Table (Finding List) —Continued

Vacuum | Air Ao | Intensity ] Vacuum Air Ao Intensity ‘
wavenumber | wavelength and Spectrum| Reference [} wavenumber | wavelength and Spectrum | Reference
o(cm™?) MA) (em™Y | character ofem™?) NMA) (cm™Y | character

7189.955 13904.491 6L Th1 Gl74 7259.75 13770.81 0.15 3L Tm 1 CA69
7190.951. 13902.570 0.01 6 Cem LI72 7262.67 13765.29 0.02 1 Ci JO65
7193.733 13897.19 | 0.01 10 Fe LI76 7263.311 13764.062 6 Kr1 KA69
7194.642 13895.433 ) 3L Th i GI74 7266.07 13758.83 0.01 Cs1 JO61
7195.141 13894.47 0.0Y Lam Jo1 7267.622 13755.90 0.01 6 Fe LI76
7195.85 13893.1 110 Chi RA69 7267.93 13755.32 0.15 3L Tm 1 CA69
7198.84 13887.33 0.05 7L Tm 1 CA69 7268.61 13754.02 9 Ge1 HU64
7199.115 13886.800 0.07 5L Gd1 BL71 7271.04 13749.43 Hf GO70
7199.256 | 13886.527 4L Thi Gl74 7271.711 13748.17 18 Ge1 HU64
7199.97 13885.1 7 Cly RA69 7272.282 13747.083 0.12 4L Sm BL69
7200.130 13884.842 0.06 SL Gd1 BL71 7272.53 13746.61 0.02 15 Zr1 TA76
7202.45 13880.37 Hf 1 | GO70 7273.66 13744.48 0.05 2 Zr TA76
7206.944 13871.715 0.08 4L Gd1i BL71 7273.95 13743.93 0.02 3 C1 JO65
7207.27 13871.09 55 Ge1 HU64 7273.983 13743.868 0.08 4L Gd1? BL71
7208.40 13868.91 26 11 LU75 7273.983 13743.868 0.08 4L Gd1? BL71
7208.827 13868.09 8 Cm1 CO76 7275.05 | 13741.86 0.02 1 C1 JO65
7209.395 13866.998 S0 B Ar1? HU73 7275.979 13740.098 0.08 4L Gd1 BL71
7209.708 13866.396 50B Ar1? HU73 7276.054 13739.956 ' 5L Th1 GI74
7211.31 13863.3 13 Cl: RA69 7276.639 13738.851 600 1 Kr1 KA69
7212.692 13860.660 0.05 7L Gd1? BL71 7276.781 13738.583 3L Thi GI74
7212.692 13860.660 0.05 7L Gd1? BL71 7280.060 13732.396 0.12 4L Sm 1 BL69
7213.98 13858.185 0.10 3L Nd BL70 7280.55 13731.47 Hf “GO70
7217.034 13852.32 1 In LU75 7283.31 13726.27 0.02 16 Zr 1 TAT76
7218.822 13848.889 0.05 7L Gd1 BL71 - 7283.62 13725.68 0.20 1L Tm 1 CA69
7219.30 13847.97 0.25 1L Tm 1 CA69 7283.65 13725.628 0.07 7L Nd BL70
7223.367 13840.18 9 Cm1 CO76 7284.260 13724.477 275 Ge1 HU64
7224.456 13838.09 3 Cm1 CO76 7287.393 13718.577 10000 1 Ar1 'HU73
7224.72 13837.6 125 Cl1 RA69 7287.788 13717.84 3 Cm1 CO76
7226.84 13833.52 0.02 58 Zr1 TA76 7289.423 13714.76 7 Cm1 CO76
7227.04 13833.14 750 Bri TE63 7289.43 13714.74 0.05 SL Tm 1 CA69
7227.740 13831.803 0.01 240 S JA6T 7290.447 13712.83 4L Cen VE72
7229.521 13828.394 200 B Ar1? HU73 7291.23 13711.36 0.02 5 Si1 LI65
7229.559 13828.321 200 B Ar1? HU73 7291.401 13711.036 200 Kr1 KA69
7229.90 13827.7 9 Cl RA69 7291.92 13710.1 2 Cli RAGQ
7230.921 13825.717 300 Ar1 ‘'HU73 7294.02 13706.1 5 Cl1 RA69
7231.57 13824.48 0.02 5L Ina JO67 7294.39 13705.41 0.02 1 C1 JO65
7232.57 13822.56 9B Bri? TE63 7295.169 13703.96 3 Cm1 CO76
7232.83 13822.07 9B Br1? TE63 7297.695 13699.211 3L Thn GI74
7232.89 13821.95 9B Bri? TE63 7298.44 13697.81 0.02 6 C1 JO65
7233.01 13821.7 525 Cli RA69 7300.55 13693.85 0.02 .8 Si1 LI65
7236.324 13815.39 0.01 2 Fe LI76 7301.20 13692.63 Hf GO70
7236.839 13814.410 10 Xe1 HU73 7301.79 13691.53 0.25 1L Tm CA69
7238.374 13811.481 4L Thn "GI74 7304.73 13686.03 0.02 14 Ni ER61
7239.96 13808.45 23 B Bri? TE63 7304.750 13685.98 0.02 Zn1 JO68
7240.10 13808.19 23 B Bri? TE63 7304.887 13685.72 46 11 LU75
7240.664 13807.12 4 Cm CO76 7304.938 13685.63 7 Se MO74
7240.882 13806.70 3 Se MO74 7300.266 13683.14 0.02 Zn1 JOoG8
7242.92 13802.8 11 Chi RA69 7307.01 13681.75 0.25 1L Tm 1 CA69
7244.354 13800.080 3 Kr1 KA69 7308.50 13678.96 . 1 11 LU75
7245.405 13798.08 8 Cmi CO76 7308.718 13678.549 5000 1 Ar1 HU73
7245.618 13797.616 0.01 160 S JA67 7310.44 13676.33 Hi GO70
7248.376 13792.422 SL Th1 Gl74 7311.08 13674.13 300 Bri TE63
7248.39 13792.4 0.02 Zn1 JO68 7311.42 13673.51 600 Hg1 HUS53
7249.851 13789.62 3 Se MO74 7314.04 13668.60 0.02 65 N1 ER6]
7249.855 13789.61 0.02 Zn 1 1068 7314.35 13668.02 0.25 11. Tm 1 CARQ
7249.903 13789.52 -9 Cm1 €076 7314.366 13667.99 0.01 7 Fe1 LI76 .
7249.96 13789.41 Hf GO70 7314.71 13667.35 0.02 3 Si1 LI65
7252.231 13785.09 0.02 Zn1 1068 7314.82 13667.14 0.25 1L Tm 1 CA69
7254.379 13781.01 4L Cen VE72 7315.91 13665.103 0.07 6L Nd BL70
7255.481 13778.916 6L Thn GI74 7315.960 13665.01 0.01 Rb1 JO61
7255.60 13778.69 1 I LU75 7316.03 | 13664.88 0.25 1L Tm 1 CA69
7256.724 13776.556 0.01 | 145 S1 JA67 7316.177 13664.604 3L Thn -GI74
7257.783 13774.55 4 Te1 MO75 7316.68 13663.67 0.25 1L Tmn CA69
7257.85 13774.42 ’ 22 I LU75 7317.250 13662.60 3L Ce1 VE72
7257.889 13774.344 0.08 6L Gd1 BL71 7318.620 13660.04 16 | Ser | MO74
7258.87 13772.5 - 50 Cli RA69 7319.293 13658.78 | ! gB | Ari? | HUT3
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MICHAEL OUTRED

Vacuum 2 Air Ao Intensity Vacuum Air Ao Intensity
wavenumber | wavelength and Spectrum| Reference || wavenumber | wavelength and Spectrum | Reference
o(em™Y) MA) , (cm™% | character alem™?) MA) {em™") | character

7319.493 13658.41 8B Ar1? HU73 7369.536 13565.665 7L Thi GI74
7319.504 13658.393 800 Kr1 KA69 7369.874 13565.04 0.01 17 Fe LI76
7320.006 13657.46 '3 Se MO74 7371.85 13561.408 0.05 5L Nd i BL70
7320.221 13657.055 2000 I Xe1 HU73 7372.80 13559.66 0.02 12 Ci JO65
7322.505 13652.795 ) 6 Ari HU73 7373.838 13557.75 0.02 4 Lit JO59
7323.13 13651.63 0.02 60 N1 ER61 7375.850 13554.052 0.07 SL Gd1 BL71
7324.14 13649.74 0.02 58 N1 ER61 7376.780 13552.34 5 Se 1 MO74
7325.289 13647.606 SL Th1 Gl74 7377.98 13550.14 0.07 4L Tm 1 CA69
7326.811 13644.77 9 Cm1 CO76 7379.696 13546.99 0.01 5 Fe1 LI76
7328.610 13641.423 0.15 3L Smn BL69 7380.466 13545.58 S5 Se MO74
7328.76 13641.1 3 Cl RA69 7380.99 13544.61 0.02 65 N1 ER61
7331.266 13636.48 0.02 Zn1 JO68 7381.213 13544.205 500 Ar1 HU73
7331.490 13636.063 SL Thn Gl74 7381.242 13544.152 250 Xe 1 HU73
7332.481 13634.220 2400 1 Kr1 KA69 7382.27 13542.27 0.10 3L Tm 1 CA69
7333.192 13632.899 0.15 3L Sm BL69 7382.406 13542.02 6 . Cm1 CO76
7333.71 13631.94 0.02 4 Si1 LI65 7383.097 13540.748 3L Thi GI74
7334.916 13629.70 3 Cm1 CO76 7386.317 13534.847 425 Ge1 HU64
7335.446 13628.71 26 Se 1 MO74 7386.43 13534.64 0.02 60 N1 ERé61
7336.51 13626.73 0.25 1L Tm CA69 7387.74 13532.24 0.05 75 Zry TA76
7336.842 13626.116 4L Th i GIl74 7389.70 13528.65 1 I LU75
7337.88 13624.18 0.02 350 N1 ERé61 7390.058 13527.995 0.06 6L Gd1 BL71
7337.901 13624.15 3L Cen VE72 7393.51 13521.68 0.20 1L Tm 1 CA69
7338.704 13622.659 7500 I Ar1 HU73 7394.61 13519.67 0.02 75 Zr TA76
7338.835 13622.415 1000 I Kr1 KA69 7395.443 13518.143 6L Th1 GI7a
7339.03 13622.05 0.25 1L Tm CA69 7395.580 13517.894 0.15 3L Sm BL69
7340.49 13619.35 22 B Ge1? HU64 7397.171 13514.985 0.06 6L Gd1 BL71
7340.49 13619.35 22 B Ge1? HU64 7398.48 13512.6 Pbi AN68
7342.53 13615.56 0.02 35 N1 ER61 7401.670 13506.77 4L Cen VE72
7346.07 13609.00 0.25 1L Tm 1 CA69 7402.32 13505.58 40 Hg1 HU53
7349.54 13602.57 0.01 Cs1 JO61 7403.085 13504.190 9500 1 Ar1 HU73
7349.55 13602.556 0.10 3L Nd 1 BL70 7404.14 13502.27 0.02 20 - Ch JO65
7349.70 13602.2 11 Cl: RA69 7404.833 13501.001 4L Th1 GlI74
7349.71 13602.27 0.02 190 N1 ER61 7405.708 13499.406 1 1200 Ar1 HU73
7350.585 13600.64 0.01 2 Fe LI7é 7406.32 134908.3 160 Cl) RAGY9
7351.092 13599.702 3L Th1 GI74 7406.35 13498.2 Pb1 | ANe68
7351.292 13599.333 1500 1 Ar1i HU73 7406.75 13497.51 1 I LU75
7351.688 13598.599 3L Thi Gl 7406.95 13497.14 0.02 10 Zr TA76
7352.79 13596.56 0.02 32 7r1 TATA 7407.95 13495.3 Pb: ANe68
7354.072 13594.191 0.08 4L Gd1 BL71 7408.099 13495.05 0.01 3 Fe1 LI76
7354.587 13593.240 0.10 3L Gd1 BL71 7408.983 13493.439 4L Th Gl74
7356.335 13590.01 9 Cm1 - | CO76 7409.62 13492.28 200 Ge1 HU64
7356.999 | 13588.783 4L Th1 GI74 7410.697 13490.32 2 Se1 MO74
7357.12 13588.55 0.02 115 N1 ER61 7413.502 13485.214 0.10 5L Sm u BL69
7357.25 13588.31 0.01 Cs1 JO61 7413.69 13484.87 9 Bri TE63
7357.57 13587.73 .0.02 200 N1 ER61 7414.002 13484.304 3L Th1 Gl74
7357.70 13587.49 0.25 1L Tm1 CA69 7414.357 13483.659 3L Th Gl74
7358.393 13586.209 0.10 3L Gd1 BL71 7414.835 13482.79 6 Cm1?| CO76
7358.50 13586.0 6 Cl1 RA69 7414.835 13482.79 6 Cmu?| CO76
7359.33 13584.48 30 Bri TE63 7416.071 13480.55 9 Cm CO76
7361.03 | 13581.35 - 0.02 5 Ci JO65 . 7416.45 13479.85 5 I LU75
7361.04 13581.33 0.02 1200 N1 ERo61 7416.942 13478.959 0.07 SL Gd1 BL71
7361.768 13579.98 4 Te MO75 7417.137 13478.610 3 Cem LI172
7362.077 13579.410 4L Thi GI74 7419.402 13474.49 3L Cen VE72
7362.60 13578.5 28 Cl RA69 7420.478 13472.54 0.01 1 Fe1 LI76
7362.604 13578.439 0.10 3L Gd 1 BL71 7421.11 13471.39 0.25 1L Tm 1 CAG9
7362.83 13578.02 0.20 1L Tm CA69 7421.578 13470.54 3L Cen VE72
7364.68 13574.61 0.05 4L Tm1 CA69 7421.89 13470.0 9 Cli RA69
7365.218 13573.618 750 Ar1 HU73 7422.608 13468.67 3L Ce VET72
7365.976 13572.293 0.08 4l Gd RI.7T1 7422.77 13468 38 30 Hg1 HUs3
7366.512 13571.23 6 Se 1 MO74 7422.831 13468.267 0.10 3L Gd1 BL71
7366.74 13570.81 0.05 25 Zr TA76 7423.909 13466.31 2 Se MO74
7366.959 13570.411 3L Th1 Gl74 7424.56 13465.1 2 Cli RA69
7367.06 13570.225 0.10 3L Nd n BL70 7424.89 13464.53 0.02 185 N1 ER61
7367.07 13570.21 | 550 Hg1 HUS3 7427.310 13460.143 | 3L Thn Gl7a
7367.34 13569.71 0.20 1L Tm 1 CA69 7429.015 | 13457.055 0.10 3L Gd1 BL71
7367.64 13569.16 0.05 9 Zri TA76 7430.669 ] 13454.06 3L Ce ‘VE72
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Section 1. Wavenumber Table (Finding List) —~Continued
Vacuum Air Ao Intensity Vacuum Air Ao Intensity
wavenumber | wavelength and Spectrum| Reference || wavenumber | wavelength and Spectrum | Reference
o(em™?) MA) (em™% | character of{em™?) MA) (em™" | character

7431.46 13452.62 300 Ybn MEG7 7485.560 13355.392 0.05 7L Gd i BL71
7433.355 13449.197 4L Thi GlI74 7485.791 13354.99 3L Ce1 VET72
7433.95 13448.12 0.02 21 N1 ER61 7486.379 13353.94 6L Cen VE72
7434.152 13447.755 4L Th1 GI74 7487.360 13352.19 0.01 6 Fe LI76
7434.448 13447.22 6L Cen VE72 7487.403 13352.11 2 Se MO74
7435.340 13445.607 0.05 7L Gd1: BL71 7488.74 13349.73 36 Bri TE63
7436.270 13443.925 4L Thi GI74 7489.747 13347.935 0.01 7 S JA67
7436.469 13443.57 0.01 Rb1 JO61 7491.606 13344.63 9 Cm1 CO76
7436.889 13442.81 0.01 Rb1 JO61 7492.09 13343.8 550 Ch1 RA6S
7431.546 13441.62 7 Cm CO76 7492.55 13342.942 0.07 5L Nd BL70
7438.119 13440.583 4L Thi GI74 7493.367 13341.488 0.01 8 51 JA67
7438.580 13439.75 5 Se1 MO74 7493.78 13340.75 0.05 2 Hf GO70
7441.701 13434.114 0.08 6L Sm BL62 7493.95 13340.45 0.02 10 Hf1 GO70
7442.134 13433.332 3L Thi GI74 7494956 13338.67 4L Cen VE72
7444.00 13429.96 0.02 9L Int JO67 7495.477 13337.74 3 Cm1 CO76
7444.20 13429.61 0.02 670 N1 ER61 7496.050 13336.712 3L |- Th1 Gl74
7444.24 13429.53 0.02 310 Zr1 TA76 7497.28 '13334.524 0.07 SL Nd1 BL70
7445.568 13427.136 3L Th G174 7497.416 13334.29 4 Cm 1 CC76
7445.62 13427.04 0.05 430 Hf GO70 7498.774 13331.868 75 Xe1 HU73
7445.695 13426.907 3L Th1 Gl74 7499.723 13330.180 25 B Ari? HU73
7445.89 13426.57 70 - Hg1 HUS3 7499.761 13330.112 25B Ar1? HU73
7446.24 13425.93 0.20 2L Tm 1 CA69 7500.93 13328.04 10 Bri TE63
7446.475 13425.501 0.10 3L Gd1 BL71 7502.26 13325.67 0.02 3 Sii LI6S
7447.13 13424.32 0.01 Cs1 Jo61 7503.435 13323.586 0.15 3L Sm 1 BL69
7448.812 13421.289 2 Ar1 HU73 7504.17 13322.28 0.05 SL Tm 1 CA69
7449.59 13419.9 90 Cl1 RA69 7506.848 13317.528 20 Ari HU73
7449.763 13419.576 4L Th1 GI74 7507.129 13317.03 3L Ce VE72
7450.275 13418.65 5 Te 1 MO75 7507.357 13316.63 483 Te1 MO75
7453.17 13413.44 0.20 1L Tm 1 CA69 7507.90 13315.67 0.05 1 Hf1 GO70
7453.89 13412.14 0.05 2 Hf GO0 7509.283 13313.209 5500 I Ar: HU73
7454.09 13411.786 0.1 3L Ndn BL70 7511.64 13309.04 0.02 5 Si LI65
7455.08 13410.01 0.05 SL Tm 1 CA69 7512.102 13308.213 0.05 7L Gd1 BL71
7455.99 13408.37 0.10 5 Zry TA76 7514.291 13304.337 5 Kr1 KA69
7456.53 13407.40 0.05 30U Zri TA76 7514.57 13303.84 0.05 4L Tm 1 CA69
7456.981 13406.586 2500 B Ari? HU73 7515.435 13302.312 225 Ar1 HU73
7457.022 13406.513 2500 B Ar1? HU73 7516.289 13300.80 6L Cen VE72
7457.895 13404.943 4L Th1 GI74 7518.92 13296.0 310 Cl RA69
7460.239 13400.73 10 Se1 MO74 7522.490 13289.84 9 Cm1 CO76
7460.84 12295.65 0.20 2 Hf G070 7523.627 13287.82 0.01 7 Fe1 LI76
7462.26 13397.09 0.01 K1 JOe61 7523.77 13287.58 0.0z 2 Sirt LI65
7462.85 13396.0 95 Cli RAG6S 7524.195 13286.82 0.01 2 Fei LI76
7463.046 13395.691 4L Thu GI74 7525.347 13284.79 3L Ce1 VE72
7464.92 12399.33 20 Br1 TF63 7527.238 13281.453 471, Th1 G174
7465.036 13392.12 0.01 10 Fe Li76 7527.720 13280.603 0.05 7L Gd1? BL71
7466.531 13389.44 0.01 3 | Fe LI76 7527.720 13280.603 0.05 7L Gd1? BL71
7467.31 13388.042 0.10 3L Nd 11 BL70 7527.92 13280.250 0.05 SL Nd 1 BL70
7467.642 13387.45 15 11 LU 7528.028 13280.06 3L Ce1 VE72
7468.753 13385.46 20 Se1. MO74 7529.512 13277.44 1 I LU75
7469.557 13384.015 |- 0.10 3L Gd 1 BL71 7530.01 13276.56 0.20 1L | Tm CA69
7469.60 13383.94 0.20 1L Tmn CA69 7530.698 13275.351 SL Th1 GI74
7470.42 13382.5 30 Cl1 RA69 7531.02 13274.78 0.05 4L Tm 1 CA69
7470.562 13382.214 4L Thi GI74 7532.111 13272.86 3L Cenu?! VE72
7471.75 13380.09 0.05 6L Tm 1 CA69 7532.111 13272.86 3L Ce1? VE72
7471.882 13379.85 3L Cen VET72 7532.239 13272.635 6000 1 Ari HU73
7472.89 13378.0 33 Cl RA6Y 7533.600 13270.237 0.08 6L Sm 11 BL69
1412.99 13371.86 0.01 K1 JOo61 7533.730 13270.008 0.10 3L Gd1 BLT71
7475.229 13373.859 3L Th GI74 7537.173 13263.95 8 Cm1 CO76
7475.691 13373.033 0.07 6L Gd1 BL71 7538.998 13260.74 0.01 2 Fe1 LI76
7476.2 13372.1 0.70 10 Lu: BOSs6 7539.83 13259.273 0.10 3L Nd BL70
7478.062 13368.792 6L Th1 Gi74 7540.452 13258.18 9 Cm 1 CO76
7478.998 13367.12 3L Ce1 VET72 7541.076 13257.081 3L Th1 GI74
7479.003 13367.110 8500 1 Ari HU72 7542.141 13255.21 4L Ce1 VE7Z
7479.173 13366.806 0.08 7L Gd1 BL71 7542.489 13254.60 7 Se MO74
7482.03 13361.70 85 Ce HU64 7542.9G7 13253.863 SL Th1 Cl74
7482.491 13360.88 SL Ce VE72 7543.188 13253.37 SL Ce1 VE72
7484.79 13356.77 0.05 5 Hf GO70 7544.332 13251.3¢6 3L Ce1 VE72
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Section Il. Wavenumber Table (Finding List) —Continued
Vacuum Air Ao Intensity Vacuum Air Ao Intensity
wa b wavelength and Spectrum| Reference wavenumber wavelgngth and Spectrum | Reference
ofem™)) MA) (cm™Y) | character o(em™?) MA) (em™Y | character
7545.06 13250.082 0.10 3L Nd1 BL70 7603.13 13148.88 0.05 125U Zr TA76
7545.86 13248.677 0.10 3L Nd BL70 ' 7604.852 13145.904 7L Thn Gl74
7546.385 13247.75 1577 Te 1 | MO75 7605.777 13144.31 3 Cm1 CO7%6
7546.399 13247.730 4L Th1 Gl74 7611.195 13134.95 24 Cai1 RI68
7548.535 13243.981 12 Ar1 HU73 7613.897 13130.287 6 Ar1 HU73
7548.62 13243.8 350 Cli RA69 7614.26 13129.7 100 Cl1 RA69
7550.250 13240.974 0.15 3L Sm n BL69 7615.268 13127.923 5L Th1 GI74
7550.951 13239.744 4L Th1 GI74 7615.470 13127.576 0.06 7L Sm1 BL69
7552.993 13236.164 3L Th1 GIl74 7617.78 13123.60 0.10 9 Hf GO70
7553.563 13235.17 0.01 Rb1 JO61 7617.863 13123.452 0.08 6L Sm BL69
7553.84 13234.67 0.10 3 Hf 1 GO70 7617.888 13123.41 - 0.01 1SL Al ER63
7555.308 13232.109 0.08 4L Gd1 BL71 7618.36 13122.6 16 Chi RA69
7556.000 13230.897 1200 Ar1 HU73 7618.48 13122.39 0.05 5U Zr TA76
7557.029 13229.10 8 Cm 1? CO76 7620.34 13119.19 0.25 1L 1 VE69
7557.029 13229.10 8 Cm1? | CO76 7620.599 13118.74 3L Ce1 VE72
7557.565 13228.16 2 Se MO74 7620.875. 13118.27 40 I LU75
7557.595 13228.104 2500 1 Ar1 HU73 7621.30 13117.53 0.25 1L 1 VE69
7558.90 13295.8 2 Cl RAG9 7621.34 13117.47 42 Ge1 HU64
7560.292 13223.385 3L Thu Gl74 7622.057 13116.23 3L Cen VE72
7560.85 13222.42 0.10 190 Hf GO70 7624.37 13112.25 30 Ge1 HU64
7562.663 13219.241 700 Ne1 HU73 7625.664 13110.027 0.06 6L Gd1 BL71
7563.85 13217.17 1700 Bri TE63 7626.195 13109.113 ’ 1 Ar1 HU73
7565.667 13213.991 3000 Ar1 HU73 - 7626.82 13108.04 0.10 3L Tmn CA69
7565.706 13213.923 0.08 7L Gd1 BL71 7626.85 13108.0 4 Cli RA69
7566.00 13213.4 7 Cli RA69 7627.069 13107.612 2350 Ge1 HU64
7566.389 13212.73 4L Cen VE72 7627.357 13107.116 2 Ar1 HU73
7566.533 13212.48 10 Se1 MO74 7627.735 13106.47 7 Cm1 CO76
7567.585 13210.641 10 Kr1 KA69 7629.066 13104.18 400 Te 1 MO75
7567.98 13209.95 60 Hg1 HUS3 7630.31 13102.05 0.02 3 Si LI65
7568.93 13208.3 20 Cli RA69 7630.761 13101.27 3L Ce VE72
7570.652 13205.290 6L Th1 Gl74 7631.17 13100.57 0.05 7L Tm 1 CA69 -
7571.709 13203.45 7 Cm1 CO76 7632.138 13098.91 0.01 2 Fe1 LI76
7573.445 13200.42 7 Cm CO76 7632.91 13097.58 0.10 3L Tm i CA69
7575.36 13197.08 0.02 50 Zr1 TA76 7633.665 13096.286 0.10 3L Gd1 BL71
7575.632 13196.61 0.02 Zn1 JO68 7634.34 13095.1 49 Cl1 RA69
7576.659 13194.82 3L Cen VE72 7636.77 13090.96 0.15 2L Tm 1 CA69
7577.310 13193.687 0.08 6L Smu BL69 7637.73 13089.3 3 Cl RA69
7579.20 13190.40 1 I LU75 7637.93 13088.973 0.07 6L Nd 1 BL70
7581.95 13185.61 2 I LU75 7637.990 13088.87 6L Cen VE72
7582.22 13185.14 0.17 2L Tm CA69 7639.409 13086.44 21 Cail RI168
7582.300 13185.004 0.06 7L Smnu BL69 7643.339 13079.71 3L Cen VE72
7582.911 13183.941 3L Th1 GI74 7644.353 13077.975 0.05 7L Gd1 BL71
7583.002 13183.783 3L Th1 GI74 7644.61 13077.535 0.05 6L Nd BL70
7583.70 13182.6 8 Cli RA69 7644.976 13076.91 0.01 14LB O1 1S68
7584.419 13181.32 3L Cen VE72 7645.837 13075.44 2 Se MO74
7584.890 13180.502 0.06 7L Smu BL69 7646.50 13074.31 0.05 570 Hf 1 GO70
7585.92 13178.71 0.02 12 Zr TA76 7647.225 13073.064 0.10 3L Gd1 BL71
7586.669 13177.412 11001 Kri KA69 7648.529 13070.834 6L Th1 GI74
7586.94 13176.94 0.02 15 Zr TA76 7648.98 13070.06 15 Ge1 HU64
7586.96 13176.90 0.02 11 Si1 L165 7649.369 13069.399 3L Th1 GI74
7587.926 13175.23 6 Cm1 CO76 7649.582 13069.036 0.06 6L Gd1? BL71
7588.149 13174.84 4 Se1 MO74 1649.582 13069.036 0.06 oL Gd1? BL71
7589.371 13172.72 3L Ce1 VE72 7651.10 13066.443 0.05 6L Nd1 BL70
7591.71 13168.9 13 Cl RA69 7651.724 13065.377 0.15 3L Sm BL69
7592.219 13167.78 18 Ca1 RI68 7652.44 13064.15 110 Br1i TE63
7593.757 13165.11 0.02 24 L 01 El63 7652.704 13063.71 6 Cm1 CO76
7593.905 13164.85 ) 0.02 26 L 01 El63 7653.28 13062.7 5 Cl RA69
7594.461 13163.89 0.02 25L 01 El63 7653.66 13062.07 0.25 1L Tm n CA69
7596.200 13160.877 0.10 3L Gd1 BL71 7653.79 ° 13061.84 8 Cal HUS1
7600.260 13153.847 4 Ari HU73 7654.28 13061.01 0.15 2L Tm 1 CA69
7601.654 13151.440 4 Cem LI172 7654.347 13060.90 8 Cm1 CO76
7602.047 13150.76 0.01 4L Al ER63 7655.05 13059.7 4 Cl) RA69
7602.142 13150.59 0.02 Zn JO68 7656.123 13057.87 17 Cal RI68
7602.66 13149.69 0.02 85 Zr TA76 7656.34 13057.50 0.02 SL Ga1 JO67
7602.93 13149.23 0.05 80 Hf GO70 7657.284 13055.889 6L Th1 GI4
7602.970 13149.16 60 I1 LU75 7657.837 13054.948 0.06 8L Gd1 BL71
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Section 1. Wavenumber Table (Finding List) —Continued

Vacoum | Air Ao Intensity Vacuum | Air ]‘7A0' Intensity 1
wavenumber ' wavelength and Spectrum| Reference {| wavenumber | wavelength and Spectrum | Reference
ofem™Y) )\(A) (cm™Y) | character o{cm™?) A(A) (em™% | character

7658.610 13053.63 0.02 Zn1 JO68 7712.670 12962.13 14 St 1 MO74
7660.032 13051.206 12 Ar1 HU73 7714.047 12959.819 7L Th1 GI?4
7660.896 13049.73 ! 6 Se MO74 7715.607 12957.199 0.10 3L Gd1: BL71
7661.028 13049.51 3L Cen? | VE72 7715.81 12956.86 0.02 15 Zr1 TA76
7661.028 13049.51 3L Ce1? | VE72 7715.929 12956.658 4000 Ar} HU73
7661.446 13048.797 0.10 3L Gd1 BL71 7716.029 12956.49 3L Ce1 VE72
7661.79 1 13048.21 38 Bri TE63 7716.480 12955.734 1200 Ge1 HU64
7664.612 13043.407 4L Th1 Gl 7718.655 12952.082 SL Th1 CI74
7664.681 13043.29 3L Cen VE72 7719.360 12950.90 6L Cen? | VE72
7664.72 13043.22 0.05 6L Tm 1 CA69 7719.360 12950.90 6L Cer? VE72
7665.41 13042.05 0.02 54 Zr1 TA76 7720.57 12948.87 0.20 1L Tm 1 CA69
7665.692 13041.57 3L Cen VE72 7721.137 12947.92 88 Te1 MO75
7666.03 13041.0 125 Ch1 RA69 7721.941 12946.57 18 Te1 MO75
7669.35 13035.35 0.05 ouU Zr1 TA76 7723.311 12944.275 0.10 3L Gd 1 BL71
7669.80 13034.6 : 9 Cl RA69 7724.15 12942.87 0.02 30 Hf 1 GO70
7670.399 13033.57 30 Cai R168 7725.471 12940.654 7L Thu Gl74
7671.831 13031.133 . 3L Th1 GI74 7727.218 12937.73 3L Ce VE72
7672.65 13029.74 0.20 1L Tm 1 CA69 7728.709 12935.233 3L Th1 Gl74
7673.30 13028.64 150 Ge1 HU64 7729.289 12934.263 1 Kr1 KA69
7673.426 13028.425 90 Ar) HU73 7729.721 12933.539 ' 5L Th 1 GI74
7673.556 13028.204 0.06 6L Gd1 BL71 7729.926 12933.196 750 Arl HU73
7674.744 13026.187 6L Th1 GI74 ) 7730.170 12932.79 10 Te1 MO75
7677.192 13022.035 0.08 4L Gd1 BL71 7732.43 12929.009 0.10 4L Nd BL70
7678.04 13020.60 0.20 1 Hf GO70 7733.44 12927.32 0.05 70 Zr1 TA76
7678.512 13019.80 6 Cm CO76 7733.749 12926.81 7 Cm1 CO76
7680.373 13016.640 5L Th 1 Gl74 7734.294 12925.892 3L Th GI74
7680.468 13016.48 SL Cen VE72 7734.54 12925.482 015 |- 3L Nd1 BL70
7681.866 13014.111 0.15 3L Smn BL69 7734.99 12924.730 0.15 3L Nd BL70
7682.69 13012.72 0.01 5 S1 i JA67 7735.61 12923.69 0.20 4W | Zr TA76
7683.22 13011.82 0.05 10 W Zr1 . TA76 7737.203 12021.032 3L Th Cl74
7684.202 13010.154 3L Th1 | GI74 7738.241 12919.299 3L Th1 GI74
7684.574 13009.525 0.08 6L Sm 11 BL69 7739.630 12916.981 4L Th1 Gl74
7685.319 13008.264 2500 Ari HU73 7741.47 12913.91 0.05 6L Tm 11 CA69
7685.431 13008.07 1 11 LU75 7742.26 12912.59 0.02 0L Ini JO67
7685.574 13007.832 SL Thi GI74 7742.39%4 12912.37 S Se1 MO74
7686.256 13006.68 0.01 4 Fe1 LI76 7742.607 12912.014 1100 Ne1 HU73
7687.02 13005.39 0.20 1L Tm 1 CA69 7744.09 12909.54 0.15 3L Tm 1 CA69
7687.506 13004.57 9 Cm1 CO76 7744.355 12909.10 25 Ca1 RI68
7687.677 13004.273 4L Th GI74 7744.67 12908.6 24 Cl: RA69
7689.32 13001.49 0.02 38 Zr1 TA76 7747.880 12903.228 0.06 SL Gd1 BL71
7689.362 13001.42 18 Ca1 RI68 7748.002 12603.024 9 Ari HU73
7691.086 - | 12998.51 19 Se1 MO74 7748.784 12901.721 0.01 55 B B LI70
7692.13 12996.75 0.10 70 Hi GO79 '7749.26 12900.9 3 Cl RA6Y
7692.606 12995.941 008 | 4L Gd1 BL71 7749.380 -12900.730 0.15 3L Smnu?| BL69
7693.440 12994.532 3L Thi GI74 7749.380 12900.730 0.15 3L Sm1? | BL69
7693.612 12994.242 007 = 8L Gd1 BL71 7749.722 12900.16 3L Cen VE72
7694.970 12991.948 0.05 7L Gd1 BL71 7750.500 12898.865 4L Th1 Gl74
7695.668 12950.77 0.03 12L O1 ER68 7751.20 12897.70 1 11 LU
7696.894 12988.701 25 Ari HU73 7751.43 12897.32 0.02 51 N1 ER61
7697.949 12986.920 4L Thi GI74 7751.55 12897.12 48 Bri TE63
7690.517 | 12905.208 28 K- KA 7752.112 | 12006.12 0.01 1 Fe: L176
7699.154 12984.89 0.01 2 He 1 LT70 7752.697 12895.21 3L Ce1 VE72
7700.048 12983.38 3L Ce1 VE72 7754.43 12892.33 0.10 6U Zr TA76
7700.85 12982.03 1 1 LU75 7754.641 12891.98 [3 Se1 MO74
7701.430 12081.05 3L Cen VET72 7754.76 12891.78 0.10 ! 5 Zr TA76
7702.20 12979.75 . 0.02 46 Zr TA76 7758.71 12885.21 - 15 Ca1 HUS51
7703.269 12977.952 2 Kr1 KA69 7758.81 12885.05 0.02 4L Gal JO67
7703.97 12976.8 ' 20 Cla RA69 7758.990 12884.75 6L Cen VE72
7705.173 12974.75 40 Te 1 MO75 7759.286 12884.26 8 Te1 MO75
7707.29 12971.18 0.05 15 Zr TA76 7759.97 12883.13 0.02 3 Hf GO70
7707.718 12970.46 4L Cen VE72 7761.994 12879.76 0.01 14 Fe1 LI76
7708.19 12969.7 2 Cli RA69 7763.36 12877.50 0.25 1L Tm1 CA69
7708.916 12968.45 0.01 10 He1 LT70 7763.62 12877.067 0.10 3L Nd BL70
7709.65 12967.21 1 I LU75 7764.983 12874.81 9 Se1 MO74
7709.86 12966.86 0.02 580 " Hf1 GO70 7765.831 12873.400 12 Ar1 « HUB
7711.31 12964.42 0.15 2L |Tmn CA69 7766.252 12872.702 3L Th: | GIn4
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Section 11. Wavenumber Table (Finding List) —~Continued

MICHAEL OUTRED

Vacuum Air Ao Intensity Vacuum Air Ao Intensity :
wavenumber | wavelength and Spectrum| Reference || wavenumber | wavelength and Spectrum | Reference
o(em™?) AA) {em™?Y) | character o(em™?) AMA) (ecm™Y) | character

7766.62 12872.1 39 Ch RA69 7808.694 12802.737 2500 1 Ar1 HU73
7767.107 12871.287 6L Tb1 KL70 7809.964 12800.655 1150 © Gel HU64
7768.00 12869.8 4 Cl RA69 7810.80 12799.29 0.15 2L Tm CA69
7769.909 12866.644 7L Th1 Gl74 7811.077 12798.83 6L Cen VE72
7770.46 12865.73 0.25 1L Tm CA69 7812.87 12795.9 12 Cl RA69
7770.882 12865.04 6 Cm 1 CO76 7814.158 12793.785 0.06 6L Gd1 BL71
7770.972 12864.88 2 Se 1 MO74 7814.450 12793.31 0.02 5 Lir JO59
7772.779 12861.892 100 Kr1 KA69 7815.86 12791.0 0.50 1 Hf GO70
7772.85 12861.776 0.10 3L Nd BL70 7816.124 12790.57 0.01 20 He1 LT70
7772.87 12861.74 30 Bri TE63 7816.580 12789.820 0.06 7L Sm BL69
7772.925 12861.651 4L Th1 GlI74 7816.64 12789.722 0.10 3L Ndn BL70
7774.06 12859.77 30 Bri TE63 7818.409 12786.83 2 Te1 MO75
7774.43 128590.2 13 Cli RA69 7819.530 12784.99 0.01 S0 He 1 1.T70
7775.28 12857.75 0.05 580 Hf1 GO70 7821.47 12781.82 0.20 2L Tm 1 CA69
7779.470 12850.83 3L Cen VE72 7821.620 12781.578 4L Th1 GI74
7779.898 12850.12 2 Se MO74 7823.49 12778.5 0.02 SM| Ni1 ER61
7780.022 12849.92 3 Se MO74 7825.20 12775.73 0.15 3L Tm 11 CAB9
7781.23 12847.92 125 Ge1 HU64 7827.06 12772.70 0.50 3w Zr TA76
7781.650 12847.23 3L Ce VE72 7827.78 12771.51 0.02 15 N1 ER61
7781.71 12847.13 0.20 1L Tm CA69 7828.23 12770.79 0.02 11 Zr TA76
7782.34 12846.09 4 In LU75 7829.003 12769.525 250 Ne1 HU73
7782.417 12845.96 0.01 7 He1 LT70 7830.797 12766.60 S5L Cen VE72
7783.438 12844.28 3L Cen VE72 7831.193 12765.954 12 Ar HU73
7783.601 12844.01 3L Cen VE72 7833.224 12762.645 0.10 3L Gd BL71
7783.80 12843.68 1 . I LU75 7833.560 12762.096 6L Th1 GI74
7784.950 12841.785 0.15 3L Sm 1 BL6Y 7834.58 12760.44 0.25 1L Tm CA69
7785.621 12840.68 9 Se1 MO74 7836.712 12756.960 0.01 15 Cem L172
7785.689 12840.57 0.01 2 Fe1l LI76 7837.34 12755.94 60 Bri TE63
7786.040 12839.99 2 Te1 MO75 7837.501 12755.68 0.10 3 Ne1 L168
7786.47 12839.28 0.50 10 Hf GO70 7837.75 12755.275 0.15 3L Nd n BL70
7786.529 12839.18 3L Cen VE72 7839.325 12752.71 0.10 2 Ne1 Ll68
717817.01 12838.39 0.02 42 Zr1 TA76 7839.744 12752.030 0.07 5L Gd1 BL71
7787.227 12838.03 3L Ce1 VE72 7841.585 12749.04 0.10 16 Ne1 Lle8
7781.630 12837.366 0.15 3L Sm BL69 7841.97 12748.40 0.10 2W | Hfi GO70
7788.227 12836.381 1750 Ge1l HU64 7843.160 12746.476 0.15 3L Sm1? BL69
7788.91 12835.256 0.10 3L Nd BL70 7843.160 12746.476 0.15 3L Smu?| BL69
7790.70 12832.307 0.10 3L Nd BL70 7843.310 12746.232 400 Ar1’ HU73
7791.16 12831.55 0.20 1L Tm CA69 7843.368 12746.14 0.10 11 Ne1 L168
7791.768 12830.547 3L Th1 Gl74 7843.408 12746.07 5 Te1 MO75
7791.86 12830.40 15 Ge1 HU64 7845.189 12743.18 3L Ce1 VE72
7792.23 12829.787 0.05 5L Nd BL70 7845.24 12743.09 90 B Ge1? HU64
7793.508 12827.68 35 Te1 MO75 7845.24 12743.09 90 B Ge1? HU64
7793.911 12827.02 18 Cai R168 7848.08 12738.49 0.25 1L Tm CA69
7794.041 12826.806 3L Th1 Gl74 7848.77 12737.37 0.25 1L Tm CA69
7794.574 12825.929 5B Kr1? KA69 7848.84 12737.25 0.20 180U Hf GO70
7795.226 12824.86 0.01 3 Fe1 LI76 7850.677 12734.28 8 Cm1 CO76
7795.338 12824.671 5B Kr1? KA69 7850.789 12734.09 3L Ce VE72
7795.833 12823.86 24 Cal RI68 7851.102 12733.582 3L Thi Gl74
7796.716 12822.41 3 Cm1 CO76 7851.203 12733.418 600 Ari HU73
7797.080 12821.807 0.15 3L Sm BL69 7851.218 12733.393 0.10 3L Gd1 BL71
7797.08 12821.81 0.15 3L Tm CAGS 7851.7866 12752.47 4L Cen YET2Z
7797.191 12821.620 0.01 12 Ce m1 LI72 7852.633 12731.10 54 Te1 MO75
7791.76 12820.69 0.25 1L Tm CA69 7852.89 12730.68 0.02 35 N1 ER61
7800.588 12816.04 25 Ca1 RI68 7856.533 12724.78 3L Ce1? VE72
7801.86 12813.96 0.02 3 Hf CcO70 7856.533 12724.78 3L Ce1? VE72
7802.144 12813.484 15 Ar1 HU73 7858.13 12722.19 0.20 70 Hf1 GO70
7803.29 12811.60 0.25 1L Tm CA69 7862.30 12715.45 0.20 210 Hf 1 GO0
7804.57 12809.50 400 Bri TE63 7865.27 12710.64 0.05 100 Zr TA76
7804.57 12809.50 1 Bri TE63 7865.780 12709.820 4L Th1 GIl74
7805.173 12808.51 2 Se1 MO74 7866.05 12709.384 0.08 4L Nd BL70
7805.326 12808.26 0.01 1 Fe1 LI76 7866.083 12709.330 5L Thi GI74
7806.004 12807.15 0.01 4 Fe1 LI176 7866.35 12708.89 0.02 30 N1 ER61
7807.008 12805.50 161 Te1 MO75 7867.50 12707.04 | 1 I LU75
7807.460 12804.76 3L Ce1 VE72 7868.288 12705.770 0.08 4L Gd1 BL71
7807.62 12804.50 0.10 9 Zr TA76 7869.08 12704.49 0.20 2L Tm1 CA69
7808.50 12803.0 37 Cl1 RA69 7869.58 12703.68 0.10 3L Tm CA69
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Section 1. Wavenumber Table (Finding List) —Continued

Vacuum Air Ao Intensity Vacuum Air Ao Intensity
wavenumber | wavelength and | Spectrum| Reference || wavenumber | wavelength and Spectrum | Reference
o(em™?) AA) (em™Y) | character ofem™) A(A) {cm™Y) | character
7870.449 12702.280 1250 Ary HU73 7913.12 12633.78 0.15 2L | Tmi CA6Y
7873.720 12697.00 8 Ary HU73 7913.896 12632.545 3L | Thi GI74
7876.10 12693.17 | 0.02 8 Zr1 TA76 7913.96 12632.4 3 Cl: RA69
7876.53 12692.48 450 Ybn ME67 7914.242 12631.99 28 Se1 MO74
7876.91 12691.862 0.05 SL |Nd BL70 7918.202 12625.68 8 Se1 MO74
7877.183 12691.421 4L |Thi GI74 7919.635 12623.391 2500 1 Xe1 HU73
7877.767 12690.48 . 3L Ce1 VE72 7919.68 12623.32 0.13 2L | Tmn CA69
7878.562 12689.201 {1000 Ne 1 HU73 7920.132 12622.600 0.05 7L Gd1 BL71
7878.58 12689.171 0.05 5L |Nd1 BL70 7920.747 12621.619 90 Ari HU73
7880.972 12685.32 3L Ce1 VE72 7920.92 12621.3 47 Cl1 RA69
7881.024 12685.24 9B Ar] HU73 7922.06 12619.527 0.10 3L | Nd BL70
7881.224 12684.91 9B Ar HU73 7923.226 12617.670 20B | Ne1? HU73
7681.296 12684.790 3L Th CI74 7923.230 12617.663 20B Ne :? HU72
7881.55 12684.38 0.10 1 Hf G070 ’ 7923.610 12617.059 0.15 3L Sm1? | BL69
7881.95 12683.7 2B Cl RA69 7923.610 12617.059 0.15 3L.| Smmn?; BL69
7882.064 12683.56 0.10 8 Ne1 LI68 7923.802 12616.75 5 Te1 MO75
7882 9281 12683 213 4L Thn 174 7924.05 12616.36 0.25 1L Tm CA69
7882.944 12682.147 0.06 6L | Gd1 BL71 7924.317 12615.93 0.01 2 Fe 1 L176
7883.381 12681.44 2 Se MO74 7924.646 12615.41 6 Cm1 CO76
7883.484 12681.278 400 Ge1 HU64 7924.892 12615.02 70 Te1 MO75
7884.560 12679.547 0.12 4L Smu BL69 7925.47 12614.10 0.02 26 C1 JO65
7884.60 12679.5 1 Cl RA69 - 7925.52 12614.02 0.05 5 Zr TA76
7884.79 1 12679.17 0.01 B | Nai JO61 7926.01 12613.24 0.25 1L | Tm . CA6
7886.368 12676.64 4L Cen VE72 7928.491 12609.29 3L Ce1 | VEZ2
7886.403 12676.584 1500 Ge1 HU64 7929.430 | 12607.798 0.15 3L | Smu?: BL69
7889.41 12671.753 0.07 4L Nd BL70 7929.430 12607.798 0.15 3L | Smu?; BL6Y
7891.72 12668.04 1 I LU7s 7930.86 12605.5 1 Cl RA69
7892.110 12667.418 0.06 7L Sm 1? BL69 7930.900 12605.461 0.12 4L Sm BL69
7892.110 12667.418 0.06 7L Sm n? | BL69 7931.688 12604.21 0.10 16 Nes L168
7893.76 12664.770 0.10 3L Nd BL70 7938.097 12601.97 35 Te1 MO75
7893.870 12664.594 25B Ne1? | HU73 7933.40 12601.48 0.02 8 Ci JO65
7893.874 | 12664.587 25B Nei1? | HU73 7933.400 12601.488 0.10 3L Gd1 BL71
7894.41 | 12663.73 1 11 LU7s 7934.03 12600.49 0.25 1L Tm 1 CA69
7895.39 12662.16 0.02 27 Na ER61 7935.25 12598.55 0.25 1L | Tm CA69
7895.64 12661.7 47 Cli RA69 7936.683 12596.276 4B | Ar1? HU73
7895.920 | 12661.31 15B Ari HU73 7936.725 12596.209 40B | Ar1? HU73
7897.501 12658.77 4L Ce VET72 7937.484 12595.004 300 Ne1 HU73
7897.740 12658.39 010 | 14 Ne 1 LI68 7938.02 12594.2 142 Cl1 RA69
7898.448 12657.25 P6 Se MO74 7938.280 12593.742 0.12 4L | Sm BL69
7899.580 12655.439 0.15 3L Sm 1 BL69 7939.47 12591.86 0.02 4 Hf GO70
7902.338 12651.02 0.10 7 Ne1 L168 7940.511 12590.203 | - 300 Xe1 HU73
7902.764 12650.34 20B Ar1? HU73 7941.152 12589.19 389 Te i MO75
7903.004 12649.96 20B Ar1? HU73 7941.37 12588.84 0.25 1L | Tmi1 CA69
7903.759 12648.75 0.01 7 Fe LI76 7941.75 12588.24 0.25 1L | Tm1 CA69
7903.77 12648.73 0.05 55 Zr) TA76 7941.971 12587.889 ’ 4L | Thi GI74
7904.51 126417.55 10 Bri TE63 7942.00 12587.84 0.02 1 Zr1 TA76
7904.936 12646.864 0.06 6L Gd1 BL71 7942.244 12587.46 0.10 26 Ne 1 LI68
7905.141 12646.536 8L | Thi GI74 7943.74 12585.1 10 Cl: RA69
7905.665 12645.697 4L | Th: GIl74 7944.028 12584.63 0.10 30 .| Ne1 LIe8
7906.633 12644.15 3L Cen VE72 7945.549 12582.22 4L Cen VE72
1907.35 12043.00 .10, 3L Tm1 CA69 7943.95 12581.59 0.0z [s] C1 JOa65
7907.510 12642.75 0.10 22 Ne 1 L168 7946.32 12581.00 0.02 27 N1 ER61
7907.627 12642.56 3L Ce1 VE72 7947.54 12579.063 0.06 7L Gd1 BL71
7907.765 12642.339 3L Th GI74 7947.73 12578.8 0.02 3 N1 ER61
7908.253 12641.56 3L Cec1? VE72 7947.91 12578.483 0.10 3L Nd BL70
7908.253 12641.56 . 3L Ce1? VE72 7948.25 12577.94 2 Se1 MO74
7908.363 12641.383 - 3L | Th: GIl74 7948.603 12577.386 - Ne1 HU73
7908.985 12640.39 0.10 16 Ne 1 Lle8 7948.777 12577.11 3L | Ce1l VE72
7909.141 12640.14 5L Cen VE72 7949.49 12575.99 0.02 - 8 N1 ER61
7910.035 12638.71 0.01 15 Fei LI76 L 7950.909 12573.738 . 10B Ne1? HU73
7910.180 12638.480 25 Ar ! HU73 | 7950.916 12573.727 [ 10B| Nei? | HU73 -
7911.23 12636.80 150 Ge1 ~ HU64 7950.93 12573.71 0.02 34 Zr1 TA76
.7911.643 12636.142 SL Th1 : GI74 7952.683 12570.934 10B| Ne1? HU73
7911.69 12636.068 0.08 4L Ndn ' BL70 7952.690 12570.923 10B | Ne:? HU73
7912.008 12635.56 3L Ce1? : VE72 7952.70 12570.91 0.25 1L| Tmi1 CA69
7912.008 12635.56 3L Ce1? : VET2 7953.248 12570.04 0.02 20LB O1 Ele3
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Section Il. Wavenumber Table (Finding List) —Continued

Vacuum Air Ao Intensity Vacuum Air Ao Intensity
wavenumber | wavelength and Spectrum| Reference || wavenumber | wavelength “and Spectrum | Reference
of{em™ 1) MA) (cm™% | character o(em™") MA) (em™") | character

7953.88 12569.04 0.02 S C1 JO65 8015.19 12472.90 0.25 1L Tm CA69
7955.655 12566.24 188 Te1 MO75 8017.30 12469.62 0.02 | 1350 N1 ERé61
7955.66 | 12566.230 0.07 5L Nd1 BL70 8017.444 12469.39 2 Sé MO74
7956.661 12564.65 7 Cm1 €076 8017.549° 12469.228 4L Th1 Gl74
7956.84 12564.4 0.02 4M | N1 ERé61 8017.590 12469.16 8 Se MO74
7957.34 12563.6 38 Chi RA69 8018.29 12468.08 0.25 1L Tm 3 CA69
7958.26 12562.12 0.02 6 (o | JO65 8018.66 12467.51 0.02 660 Hf GO70
7958.600 12561.59 6 Cm1 CO76 8020.234 12465.053 3L Th1 Gl74
7958.620 12561.555 3L Thi GI74 8020.275 12465.00 9 Cm1 CO76
7958.738 12561.370 0.01 1 Pb1 AN68 8020.80 12464.2 0.02 SM| N1 ER61
7958.89 12561.13 0.20 2L Tm 1 CA69 8020.860 12464.08 0.10 4 Ne1 LI68
7961.09 12557.66 0.02 14U N1 ER61 8020.897 12464.02 0.02 21LB O1 El63
7961.511 12556.99 0.01 S Fe1 LI76 8022.68 12461.25 0.02 680 N1 ER61
7962.506 12555.43 3 Se MO74 8022.864 12460.967 4L Th 1 Gl74
7963.204 12554.324 75 Ari HU73 8022.90 12460.912 0.07 SL Nd1 BL70
7964.024 12553.032 SL Th1 GI74 8023.881 12459.389 800 Ne 1 HU73
7964.170 12552.801 4L Th1 GI7a 8024.720 12458.086 0.15 3L Sm BL69
7965.91 12550.06 0.15 3L Tm 1 CA69 8025.990 12456.114 2000 Ari HU73
7966.28 12549.48 0.02 5 Ci1 JO65 8026.720 12454.99 9 Cm 1 CO76
7966.55 12549.052: 0.08 4L Nd BL70 8027.82 12453.27 0.10 2 Hf GO70
7969.99 12543.64 0.25 1L Tm1 CA69 8027.828 12453.262 3L Thi Gl74
7970.90 12542.20 0.25 1L Tm 1 CA69 8028.934 12451.547 ‘ 75 Xe1 HU73
7971.25 12541.65 0.02 270 Hf 1 GO0 8029.234 12451.082 0.01 10 S JA67
7971.930 12540.583 0.15 3L Smn BL69 8031.222 12447.999 0.05 7L Gd1 BL71
7972.043 12540.406 475 Ge1 HU64 8031.552 12447.488 5L Thi Gl74
7972.600 12539.529 0.12 4L Sm1? | BL69 8031.86 12447.01 0.25 1L Tm CA69
7972.600 12539.529 0.12 4L Smn? | BL69 8032.904 12445.393 3L Th1 GI74
7974.17 125317.06 0.02 5 Zr TA76 8033.15 12445.01 0.25 1L Tm CA69
7975.932 12534.29 3L Ce VE72 8035.086 12442.013 5L Th1 GI74
7976.581 12533.27 3L Cen? | VE72 8036.12 12440.41 0.05 8 Zr TA76
7976.581 12533.27 3L Ce1? VE72 8036.825 12439.321 5000 I Ar1 HU73
7977.27 12532.19 0.02 | 8 Zr1 TA76 8037.33 12438.54 0.02 20 Hf 3 GO70
7980.245 12527.52 0.01 20 He LT70 8037.42 12438.40 0.02 195 N1 ER61
7980.25 12527.51 0.02 3 Hf 1 GO70 8038.555 12436.65 4 Cm CO76
7980.657 12526.87 3L Ce VE72 8040.69 12433.34 0.25 1L Tm CA69
7983.670 12522.141 0.01 98 K1 JOo72 8041.380 12432.274 0.01 56 K1 JO72
7985.938 12518.585 0.01 6B S1 JA67 8041.62 12431.90 0.25 1L Tm CA69
7986.004 12518.48 29 Se1 MO74 8042.26 12430.915 0.10 3L Nd BL70
7986.187 12518.195 3L Th1 GI74 8042.77 12430.1 12 Cl RA69
7986.27 12518.07 0.10 2 - Hi GO70 8043.62 12428.81 0.02 6 N1 ER61
7986.52 12517.67 0.02 185 Zr1 TA76 8046.47 12424.41 0.02 54 Zr1 TA76
7987.390 12516.31 3L Ce VE72 8047.50 12422.82 0.25 1L Tmn CA69
7987.659 12515.888 0.01 4B S1 JA67 8047.837 12422.300 4L Th1 GI7e
7988.430 12514.68 3L Ce VE72 8048.012 12422.03 5L Cen VE72
7988.43 12514.68 0.05 4L Tmn CA69 8049.049 12420.430 0.06 7L Gd1 BL71
7988.64 12514.35 0.02 17 Zr TA76 8049.308 12420.030 60 Ar1 HU73
7989.25 12513.40 20 Bri TE63 8049.690 12419.44 4L Ce1 VET72
7990.660 12511.188 0.15 3L | Sm BL6Y 8049.707 12419.414 150 Ari HU73
7993.04 12507.46 0.25 1L Tm CA69 8051.34 12416.90 0.25 1L | Tmn CA69
7994.88 1250453 0.20 1L Tm CA69 8052.465 12415.160 5L Th1 GI74
7996.09 12502.7 63 Cl1 RA69 8053.69 12413.272 0.07 SL Nd n BL70
8000.830 12495.285 0.10 SL Smn BLGY 8053.78 12413.22 0.02 9 Hf 1 GO70
8004.75 12489.17 1 I LU75 8055.00 12411.26 0.05 2 Hf 1 GO70
8005.38 12488.18 0.02 20 Hf GO70 8056.378 12409.131 20 Xe1 HU73
8005.713 12487.663 2500 1 Ar] HU73 8059.017 12405.07 4 Cmi CO76
8006.313 12486.73 0.10 13 Ne 1 LI68 8059.12 12404.909 0.15 4L Nd1 BL70
8006.64 12486.22 ) 1L Arn? Ml63 8059.430 12404.432 0.06 7L Smn BL69-
8006.747 12486.05 6L Ce1 VE72 8059.53 12404.27 0.02 98 N1 ERé61
8010.28 12480.544 0.10 3L Nd BL70 8060.472 12402.828 2000 Ar1 HU73
8010.440 12480.295 0.08 4L Gd1 BL71 8060.50 12402.78 ! . 15 I LU7s
8012.364 12477.297 7L Thi GI74 8061.107 12401.85 J 3L Ce1 VE72
8013.001 12476.305 3L Thi Gl74 8061.22 12401.68 0.20 1L Tm 1 CA69
8013.170 12476.042 0.12 4L Sm1? | BL69 8062.095 12400.331 3L Thn GlI74
8013.170 12476.042 0.12 4L Smu? | BL69 8063.390 12398.34 13 Te1 MO75
8014.77 12473.56 | 0.05 1 Hf 1 GO70 8063.689 12397.88 3L Ce1 VE72
8014.956 12473.262 | 0.06 ¢ 7L Gd1 BLT71 8063.709 12397.849 4L Th1 GI74
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) Section Il. Wavenumber Table (Finding List) —~Continued
Vacuum Air Ao Intensity Vacuum Air Ao Intensity
wavenumber | wavelength and Spectrum| Reference | wavenumber | wavelength and Spectrum | Reference
o{cm™?) AMA) (em™Y | character o(em™1) MA) (cm™Y) | character

8065.03 12395.82 0.02 6 Si1 LI65 8118.686 12313.894 0.06 6L Gd1 BL71
8065.359 12395.32 3 Cm1 CO76 8118.850 12313.646 0.15 3L Sm BL69
8065.50 12395.10 0.02 70 Zr1 TA76 8120.934 12310.49 2 Se MO74
8066.110 12394.16 ) 9 Cm 1 CO76 8121.209 12310.069 3L Thi GI74
8066.21 12394.01 0.15 2L Tm 1 CA69 8124.83 12304.58 150 1 LU75
8066.84 12393.03 0.20 1 Hf1 GO70 8125.26 12303.93 275 Bri TE63
8067.56 12391.9 0.02 N1 ER61 8125.29 12303.89 35 Br1 TE63
8067.791 '12391.575 10500 Ge1 HU64 8125.34 12303.81 23 I LU75
8068.72 12390.16 0.02 4 Sii LI65 8126.90 12301.45 2 Se MO74
8069.45 12389.0 4 Cl RA69 8127.50 12300.541 0.08 4L Nd BL70
8069.95 12388.26 0.05 6 Zr TA76 8128.82 12298.55 0.02 120 N1 ER61
8070.552 12387.338 0.07 5L Gd1 BL71 8130.60 12295.85 0.05 5 Zr TAT76
8071.039 12386.59 3L Cen VE72 8130.891 12295.411 0.10 3L Gdi? BL71
8072.18 12384.83 0.02 12 Ni? ER61 8130.891 12295.411 0.10 3L Gd1? BL71
8072.18 12384.83 0.02 12 N1? ER61 8131.209 12294.93 6L Cen VE72
8074.152 12381.813 3L Th1 Gl74 8132.089 12293.60 4L Ce1? VE72
8074.26 12381.65 0.02 375 N1 ER61 8132.089 12293.60 4L Ce1? VE72
8074.74 12380.91 0.05 3 Hf 1 GO70 8134.047 12290.64 6L Cen VE72
8075.922 12379.10 4L Cen VE72 8134.39 12290.12 65 Ge1 HU64
8077.166 12377.194 22 Ar1 HU73 8135.15 12288.97 0.02 260 N1? ER61
8078.36 12375.36 0.25 1L Tm1 CA69 8135.15 12288.97 0.02 260 N1i? ER61
8078.674 12374.88 37 Te1 MO75 8135.76 12288.05 0.05 SW | Zr1 TA76
8079.97 12372.90 0.05 200 Zr TA76 8135.785 12288.02 6 Cm CO76
8080.05 12372.78 0.02 2 Hf GO70 8135.997 12287.69 5 Se MO74
8080.240 12372.484 4L Th i GI74 8136.625 12286.746 600 Ge1 HU64
8081.032 12371.28 4 Cm CO7%6 8137.40 12285.57 2 Bri TE63
8081.35 12370.79 0.10 3L Tm 1 CA69 . 8138.680 12283.643 0.10 3L Gdr BL71
8081.37 12370.755 0.10 3L Nd n BL70 8138.92 12283.28 0.05 5W| Zr TA76
8082.00 12369.79 '0.10 2 Zr TA76 8140.73 12280.5 16 Cl RA69
8082.52 12368.99 170 Br1 TE63 8143.56 12276.28 0.02 60 Zr1 TA76
8082.55 12368.95 1W |Bri TE63 8144.080 12275.499 0.10 SL Smn BL69
8084.49 12365.98 0.10 3 Hf 1 GO70 8144.37 12275.06 0.10 3L Tm 1 CA69
8084.50 1 12365.97 0.05 4 Zr TA76 8145.390 12273.525 0.15 3L Sm BL69
8084.72 12365.629 0.10 3L Nd BL70 8145.437 12273.46 3 Cm 1 CO76
8086.10 12363.52 0.10 3L Tm 1 CA69 8145.53 12273.31 0.05 6 Zr TA76
8089.66 12358.08 0.05 20U Hi: GO70 8145.634 12273.16 65 Te1 MO75
8089.868 12357.76 6L Cen VE72 8146.466 12271.904 50 Xe1 HU73
8090.82 12356.30 1L Ar1 MI73 8147.20 12270.80 0.02 20M | N1 ERé1
8090.826 12356.296 450 1 Ar1 HU73 8147.28 12270.68 0.02 120 Sit Lies
8091.00 12356.03 0.02 290 Zry TA76 8148.15 12269.37 0.05 6 Zr1 TA76
8091.11 12355.87 0.10 3 Hf GO70 8150.85 12265.30 11 I LU
8091.96 12354.56 40 Bri TE63 8151.787 12263.89 3 Se MO74
8092.05 12354.43 1 Bri TEGS 8151.89 12263.74 0.20 60 Hf GO70
8093.648 12351.988 3L Th Gl74 8152.203 . 12263.27 5 Cm) CO76
8094.195 12351.153 0.08 4L Gd BL71 8153.53 12261.28 0.02 27TM | N1 ER61
8096.706 12347.32 3 Se MO74 8153.880 12260.745 | 0.12 4L Sm BL69
8098.735 12344.229 0.01 1 Pb1 ANe6g 8155.862 12957.765 | 100 Xc1 HU73
8099.285 12343.392 900 1 Ar1 HU73 8156.00 12257.56 0.20 1L Tm 1 CA69
8099.594 12342.92 0.01 2 Fe1 LI76 8158.91 12253.186 0.08 4L Nd BL70
8099.719 12342.73 SL Ce1 VE72 8159.19 12252.77 0.05 3 Hi: GO70
8099.96 12342.36 0.05 3 Hf GO70 8160.75 12250.42 0.25 11 Tm CAR9
8101.195 12340.48 0.01 1 Fe1 LI76 8160.96 12250.11 0.02 11M| N1 ER61
8102.324 12338.762 550 Ge1 HU64 8161.573 12249.188 4L Thi GI74
8102.825 12337.998 7L Thi 1 Gl74 8161.68 12249.03 | 0.10 3 Hf 1 GO70
8102.914 12337.863 0.06 6L Gd1 BL71 8164.042 12245.483 3L Th1 GI74
8103.550 12336.895 0.15 3L Sm BL69 8164.384 12244.970 3L Thu Glia
8104.174 12335.95 S Te1 MO75 8165.343 12243.54 3 Cm1 CO76
8108.220 12329.790 0.10 5L Smn BL69 8167.11 12240.884 } 0.07 SL Nd BL70
8108.90 12328.76 0.02 350 Nr ER61 8167.16 12240.81 | 0.10 3L Tm CA69
8111.169 12325.31 38 Te1 MO75 8167.321 12240.568 i 2 Kri KA69
8111.397 12324.96 SL Cen VE72 8168.120 | 12239.37 “ 3L Ce1 VE72
8111.70 12324.5 3 1 a RA69 8169.255 | 12237.67 | 0.0z 4 Lii JO59
8112.455 12323.353 0.10 3L Gd1 BL71 8169.68 12237.03 | 0.25 1L Tm CA69
8113.925 12321.120 3L Thi GIT4 8170.19 | 12236.3 ' 3 Cl1 RA69
8115.947 12318.050 3L Thi GI74 8170.875 | 12235.243 | | 375 Xe1 HU73
8118.250 12314.56 I 6 Cm 1 CO76 8171.440 l 12234.397 ! P30 Ari HU73

J. Phys. Chem. Ref. Dato, Vol. 7, No. 1, 1078



56

Section 1. Wavenumber Table (Finding List) ~Continued

MICHAEL OUTRED

Vacuum Air Ao Intensity Vacuum Air Ao Intensity
wavenumber | wavelength and Spectrum| Reference | wavenumber | wavelength and Spectrum | Reference
o(em™?) MA) {cm™Y | character of{em™ ) AA) (em™ Y | character

8172.240 12233.199 5L Th 1 CI74 8227.274 12151.369 80 Ar HU73
8173.025 12232.02 45 Te1 MO75 8227.47 12151.08 0.15 2L Tm CA69
8173.080 12231.942 . 8L Thi GI74 8228.882 12148.994 0.10 3L Gd1 BL71
8173.50 12231.32 0.02 M [Ni ER61 8232.57 12143.56 0.10 7 Hf1 GO70
8173.62 12231.1 16 Clhi RA69 8233.51 12142.16 0.02 12 Ni ERé61
8173.743 12230.95 3L Cen VE72 8233.81 12141.72 0.05 23 Zr TAT76
8174.40 12229.97 0.25 1L Tm CA69 8234.331 12140.955 3L Th1 GI74
8174.70 12229.5 4 Cl RA69 8235.157 12139.737 700 Ar1 HU73
8174.787 12229.389 4 | Kri KA69 8235.46 12139.29 0.02 20 Zr TA76
8174.93 12229.175 0.08 4L Nd BL70 8237.464 12136.34 4 Te1 MO75
8175.42 12228.442 0.10 3L Nd BL70 8237.737 12135.94 106 11 LU75
8176.307 12227.11 0.01 3 Fe LI76 8238.25 12135.180 0.10 3L Nd BL70
8176.792 12226.39 6L Cen VE72 8239.19 12133.80 0.02 35 Zr1 TA76
8176.934 12226.177 4L Th1 GI74 8240.395 12132.020 3L Th1 GI74
8178.00 12224.58 0.10 2 Hf GO70 8241.79 12129.97 0.02 170 N1 ER61
8180.876 12220.29 4W {Cm1 CO76 8242.157 12129.427 : SL Th1 Gl74
8182.723 12217.53 6 Cm1 CO76 8243.601 12127.302 8L Th1 GI74
8183.525 12216.330 0.10 SL Gl 1 BL71 8243.762 12127.07 6 Te1 MO75
8183.599 12216.22 SL Ce1 VE72 8243.98 12126.75 0.10 3L Tm 1 CA69
8185.04 12214.07 0.25 1L Tm CA69 8244.201 12126.419 5L Th1 Gl74
8185.058 12214.041 0.06 6L Gd 1 BL7I 8244.83 12125.49 0.05 3 Hf GO70
R185.750 12213.M ER N Ce 1 VE72 R245.440 12124 .60 0.02 35 N1 ER61
8185.81 12212.92 0.25 1L Tm 1 CA69 8245.866 12123.97 23 Se1 MO74
8187.66 12210.17 0.02 12M | Ni ER61 8246.02 12123.75 0.25 1L Tm CA69
8188.54 12208.85, 0.02 6 Zr TA76 8246.161 12123.537 40 | Kri KA69
8189.29 12207.73 200 Ge 1 HU64 8248.697 12119.81 3L Ce1 VE72
8189.851 12206.894 7L Th1 Gl74 8248.810 12119.644 3L Thi GI74
8189.90 12206.82 0.05 6 Zr TA76 8248.914 12119.49 0.01 2 Fe1 LI76
8191.84 12203.93 0.02 150 N ER61 8250.698 12116.87 4L Cen VE72
8191.915 12203.818 50 Xe1 HU73 8250.852 12116.65 5 Cm1 €076
8192.26 12203.31 0.25 1L Tm CA69 8253.33 12113.01 0.25 1L Tmn CA69
8192.48 12202.98 0.02 310 Zri TA76 8253.795 12112.324 1300 I Ar] HU73
8192.54 12202.89 0.10 3 Hf GO70 8254.73 12111.0 60 Cl: RA69
8193.377 12201.64 3L Cen? | VE72 - 8255.38 12110.00 55 Ge1 HU64
8193.377 12201.64 3L Ce1? VE?2 8255.53 12109.78 0.02 9L Gai JO67
8195.231 12198.881 300 Ge 1 HU64 8255.765 12109.434 3L Th1 Gl74
8197.452 12195.575 0.08 4L Gd1 BL71 8255.86 12109.30 0.02 25M | Ni ER61
8198.405 12194.157 8L Th 11 GI74 8256.32 12108.62 0.02 4 Hf1 G070
810949.51 121902.52 0.02 77 Zr1 TA76 8256.63 12108.16 4B Br1? TE63
8199.60 12192.39 0.05 3 Hf GO70 8256.68 12108.09 14B Bri? TE63
8200.03 12191.74 0.25 1L Tm 1 CA69 8256.73 12108.019 0.07 SL | Ndn BL70
8200.061 12191.70 4 Se MO74 8257.71 12106.59 0.02 45 N1 ERe61
8200.186 12191.51 2 Se MO74 8257.950 12106.23 34 Se 1 MO74
8200.300 12191.34 3L Cen VE72 8258.211 12105.85 11 Se1 MO74
8200.890 12190.463 0.15 3L Sm1? | BL69 8259.79 12103.53 0.02 150 Sit L165
8200.890 12190.463 0.15 3L Smn? | BL69 8260.624 12102.31 14 Se1 MO74
8201.133 12190.10 0.01 3 Fei LI76 8261.34 12101.26 0.05 4U Hf: GO70
8201.552 12189.479 0.10 3L Gd 1 BL71 8261.433 12101.13 3 Set MO74
8203.34 12186.82 0.02 480 N1 ERe61 8261.772 12100.63 3L Ce1 VE72
8205.880 12183.05 3L Ce1? VE72 8263.450 12098.180 0.02 4L Ben JHé1
8205.880 12183.08 3L Ce1? VET72 8263.882 12097.54 SL Cen VET72
8200.574 12182.019 3L Th G174 8264.12 12097.19 13 11 LUTS
8208.103 12179.75 5L Cen VE72 8265.370 12095.360 0.02 6L Ben JH61
8208.12 12179.7 ) 77 Cli RA69 8265.420 12095.289 0.08 6L Sm BL69
8209.51 12177.66 0.15 2L Tm 1 CA69 8265.910 12094.572 0.12 4L Smn?| BL69
8211.11 12175.29 0.02 5 Hf CO70 8265.910 12094.572 0.12 1L Sm n? BL69
8211.26 12175.07 0.25 1L Tm CA69 8265.93 12094.54 3 Bri TE63
8211.28 12175.04 0.05 540 Zr1 TA76 8267.43 12092.348 0.07 5L Nd BL70
8212.290 12173.54 2 Te1 MO75 8267.500 12092.246 0.15 3L Sm 1 BL69
8212.69 12173.0 60 Cl; RA69 8270.30 12088.15 2 Br TE63
8213.454 12171.815 4L Thi Gl74 8271.428 12086.503 3L Thn GI74
8215.89 12168.21 0.10 4L Tm 1 CA69 8271.687 12086.12 23 Te: MO75
8216.150 12167.821 3L Th1 GI74 8272.29 12085.24 27 Ge HU64
8219.791 12162.431 3L Th GIl74 8273.160 12083.973 0.12 4L Sm 1 BL69
8221.47 12159.95 0.25 1L Tm 1 CA69 8273.373 12083.66 0.02 30 Mg1 RI6S
8223.556 12156.863 2 Kr1 KA69 8273.456 12083.54 3L | Ce VE72
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Section [1. Wavenumber Table {(Finding List) —Continued
Vacuum Air Lo Intensity | Vacuum Air fi¥es Intensity
wavenumber = wavelength and Spectrum| Reference wavenumber . wavelength and Spectrum ;  Reference
ofem™?) MA) {cm™Y | character | olem™) AA) {em™Y | character
|
8274.50 © 12082.01 G.02 4 Sii LI6s 8336.91 11991.57 0.02 220 Si1 . LI6S
8276.571 12078.993 G.1¢ 2L Cd: BLTI 8337.61 11990.57 15 Bri TE63
8277.783 12077.224 160 Kri KA69 8338.57 11989.1¢ 0.02 30 Bi: GO70
8279.64 12074.51 .02 230 N1 ERé1 8341.541 11984.912 1060 Ne1 HU73
8281.25¢ 12072.158 ¢.08 4L Gé s BL71 8341.714 11984.664 8L Thn GI74
8282.95 12069.69 0.1¢ 129 Zr TAT6 8342.053 11984.18 0.02 ! 10 Siy RA6S
8283.06 12069.53 G.05 7 Hir GOT¢ 8343.94 11981.47 0.20 1L Tm 1 CAG69
8283.286 | 12069.201 13000 Ge1 HUS4 §345.687 11978.96 280 Tet MO75
8285.254 12066.334 3000 1 Ne: HU73 8345.96C 11978.567 Q.15 3L Sm1 BL6S
8285.68 12065.76 45¢ Get HU64 8349.23 11973.88 0.15 2L Tm CA6S
8286.94 12063.879 ¢.10 3L Ndi? BL7G 8349.791 11973.07 130 Se1 MG74
8286.94 . 12063.87¢ C.1¢ 3L Ndun? © BL70 8349.807 11973.05 0.01 1030 Fer LI76
8288.65 . 12061.41 300 Ge: HU64 8349.88¢ 11972.93 426 Se: MO74
8204887 ¢ 12058.14 o7 Se MGC74 8350.04 11972.72 0.02 20 Zr TA76
8292.70 . 12085.4¢ 160 Ge: HU64 8331.50 11970.62 0.05 5 Zr TA76
8294.357 12053.0¢ €.01 2 Fe: Li76 8352.550 1196%.12 0.01 30 He1 LT70
8297.710 | 12048.22 3L Cem VETZ 8353.20 11968.19 0.10 4L Tm 1 CA69
8298.810 12046.624 0.06 7L Sm BL62 8353.280 11968.07 8 Sei? MO74
8299.950 12044.969 0.06 7L Sm 1 BL6S 8353.280 11968.07 a Se1? MO74
8301.28 12043.04 0.02 68¢ Hf: GO0 8354.470 11966.365 0.15 3L Sm BL69
8302.44 12041.36 C.1¢ 2¢ Hf GQ70 8354.698 11966.0¢ 101 Se1 MO74
8303.106 12040.3¢ 3L Ce VE72 8354.756 11965.96 50 Se1 MO74
8305.00 12037.65 G.18 3L Tm 1 CA6S 8354.91 11965.74 60 Ge1 HU64
8305.004 12037.639 4L Thi GI74 8355.40 11965.03 0.10 4L Tm n CA69
8305.193 12037.365 0.08 4L Gd 1 BL71 8356.37 11963.65 0.25 1L Tmi1 CAG9
8305.630 12036.732 G.18 3L Sm BL69 8356.648 11963.25 96 Se1 MO74
8307.03 12034.71 0.02 7 Hf GO70 8357.288 11962.34 5 Cm1 CO76
8307.20 12034.46 Q.18 3L Tm CABS 8357.926 11961.42 (4] Se1 MO74
8307.26 12034.37 G.05 776 Zr1 TATS 8358.28 11960.91 0.05 390 Hf GO70
8307.727 12033.6¢ 300 I Lu7s 8358.821 11960.136 3L Thu GI74
8309.23 12031.51 .02 445G Sis LI6s 8360.610 11987.577 G.12 4L Smn | BL6%
8309.2¢ 12031.4¢ C.16 s Zr TA76 8360.871 11957.21 4 Cmi?, COT6
8309.387 12031.28 3L Cen? | VE72 8360.871 11957.21 4 Cm 1?7’ CO76
8309.387 12031.2% 3L | Ces? VE72 8360.91 11957.15 0.05 9 Zr ' TAT6
8309.387 12031.29 3L Ce1? VE72 8361.749 11955.95 17 Cai RI68
8310.77 12029.2¢2 6.0 20 Hf GO70 8362.13 11955.4C 0.25 1L Tm CA69
8311.81 12027.782 0.18 3L Né BL7G 8364.062 11952.64 262 Set MQO74
8312.24 12027.160 0.1 3L Ne EL70 8364.321 11952.27 11 Se i1 MO74
8312.594 12026.648 86 Ar HU73 8364.467 11952.062 4L Th: Gl74
8313.2¢ 12025.64 106G Get HU64, 8364.791 11951.60 3L Ces VE72
8313.480C 12025.365 g.15 3L Sm BL62 8365.901 11650.01 82 Te1 ‘ MO75
8314.73 12023.56 | 34 It LU7s 8360.11 11949.72 0.01 iL Can ED56
8316.00 12021.72 ’ 0.02 4G Hf: GO76 8366.17 11949.63 0.i8 3L Tm i CA69
8316.04 12021.7 ! 172 Cit RAGS 8366.24 11949.55 0.10 8W| Ef G070
8318.078 12018.718 7L Thi CI7¢ 836€.58 11942.12 0.02 0L Gai JO67
£318.538 | 12018.0%4 4 L Thi GI74 8366.92 11948.54 L Ar M163
3318.680 12017.86 g Cm1 CG76 8367.1¢& 11948.1¢ 0.20 1L Tm CA69
8319.994 12015.95¢ &L Thi Giv4 £367.25 11948.09 0.05 586G Zri TA76
12015.60 SL Ce1 VE7Z 8367.38 11647.95 Q.05 8 Bf GO70
12014.34 3L Ce i1 VE72 8367.367 11947.92 101 Se 1 MO74
8322.31 i 12012.607 0.1¢ 3L Nd BL7G 8368.105 11946.87 752 Set MO74
8322.93 12013.68 ™0 >t 1 HUG4 8368.243 119446.67 4 L Ce 1t YE7Z
8323.5¢ 12010.83 0.15 3L CAGS 8369.15¢ 11945.362 L Thi GI74
8325.604 12007.854 sSL GI74 8370.24 11943.82 3L Ar i MI173
8325.788 12007.59 14 Te1 MOG7E 8370.614 11943.288 4L Ar1 MI73
8327.58¢ 12005.0605 0.08 SL | Sm BL6S 8371.424 11942.130 5L Th: GI74
832%.380 12002.41 5L 1 Ce VE7Z 8371.824 11941.560 Q.16 7L Gdi | BLT1
8229.60 12002.064 0.15 2L Nd L70 8372.47C 11940.638 7L Tht GI74
8328.747 12051.881 6.06 6L Gd 1 8373.68 11938.92 0.02 26 " Zr TAT6
8332.1¢ 11998.3¢ 3.02 1i¢ N 8378.12 11936.8¢ 0.10 5 Zr TATE
8332.51 11997.902 0.10 3L Nd BL7¢ 8375.310 1 11936.60 7 Cm1 CO76
8333.063 11997.165 60¢ Kri : 8376.04 11935.58 Q.28 1L Tm 11 CA6S
8333.237 11996.8¢6 450 Iz 8376.73% 11934.56 152 Se t MO74
8333.827 11996.005 | 28 Kr KAg §375.19 11931.¢ .20 10 Hf: | GO0
P00k ox 11005 47 L6I6 i 2 Hiz I GO0 8379.85¢ ¢ 11930.11 12 Te 1 l MG75
Bove.. ? Ce ! VET7Z 8380.57 1 1192%.iC G.02 Z Bf: | GO70
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Section 11. Wavenumber Table (Finding List) ~Continued
Vacuum | ©  Air Ao Intensity Vacuum Air Ao Intensity
wav b wavelength and Spectrum| Reference || wavenumber | wavelength and Spectrum { Reference
ofem™?) MA) (em™Y) | character olem™Y) MA) (em™?Y | character
8380.630 11929.013 0.15 3L Sm BL69 8437.608 11848.46 . 5 Se MO74
8381.26 11928.11 8 Bri TE63 8438.01 11847.89 0.20 1L Tm 1 CA69
8381.531 11927.73 5L Cen VE72 8438.43 11847.30 0.05 4 Hf1: GO70
8381.953 11927.13 4L Cen VE72 " 8438.56 11847.12 0.05 460 Zr1 TA76
8383.28 11925.24 0.20 1L Tm CA69 8441.047 11843.63 SL Ce1? VE72
8384.727 11923.18 0.01 1 Fe LI76 8441.047 11843.63 5L Ce1? VE72
8387.780 11918.844 0.10 7L Gd1 BL71 8443.80 11839.77 100 B Ge1 HU64
8389.071 11917.009 550 Ge1 HU64 8444.36 11838.99 0.01 2L Can EDs6
8389.369 11916.586 3L Th1 GI74 8444.380 11838.956 0.15 3L Sm 1 BL69
8389.74 11916.06 0.05 SW |Zr TA76 8445.04 11838.03 0.10 6 Hf) GO70
8391.033 11914.22 3 Te1 MO75 8446.03 11836.642 0.15 3L Ndn? | BL70
8392.950 11911.501 4L Th GI74 8446.03 11836.642 0.15 3L Ndu? | BL70
8393.178 11911.179 0.10 3L Gd1 BL71 8446.49 11836.00 0.05 6 W | Hf GO70
8393.719 11910.41 3L Cen VE72 8447.719 11834.28 9 Cm CO76
8394.47 11909.34 0.10 3 Hf 1 GO70 8448.53 11833.14 1 Bri TE63
8394.82 11908.848 0.05 6L Nd n BL70 8448.630 11833.00 6L Cen VE72
8394.89 11908.75 0.10 4L Tm CA69 8450.50 11830.38 0.25 1L Tm 1 CA69
8395.320 11908.139 0.15 3L Sm BL69 8450.965 11829.730 4L Th1 GI74
8397.160 11905.530 0.15 3L Sm BL69 8451.029 11829.640 SL Th1 Gl74
8397.16 11905.53 0.05 8 Zr TA76 8451.72 11828.67 75 Ge1 HU64
8398.51 11903.61 8 Br: TE63 8451.86 11828.478 0.10 3L Nd BL70
8399.09 11902.79 5 Br1 TE63 . 8452.069 11828.18 0.02 30 Mg1 RI65
8399.848 11901.73 6 Cm CO76 8452.499 11827.583 4L Th1 Gl74
8401.177 11899.837 4L Th1 GI74 8452.819 11827.14 0.01 1 Fe1 LI76
8402.26 11898.30 0.25 1L Tm CA69 8452.93 11826.98 0.05 12 Zr TA76
8402.65 11897.75 0.05 3 Hf1 GO70 8454.02 11825.46 0.02 2 Hi GO70
8403.26 11896.888 0.10 3L Nd1 BL70 8454.372 11824.963 0.06 SL Gd1 BL71
. 8403.75 11896.194 0.10 3L Nd BL70 .8454.94 11824.17 0.10 1 Hf GO0
8404.07 11895.75 0.02 30 Ci1 JO65 8456.033 11822.640 4L Thi Gl7a
8404.148 11895.631 0.06 6L Gd1 BL71 8456.65 11821.778 0.05 SL Ndn BL70
8404.634 11894.942 3L Th1 Gl74 8457.221 11820.98 SL Cen VE72
8406.07 11892.91 0.02 17 Ci JO65 8458.35 11819.40 2 Br TE63
8406.18 11892.76 0.25 1L Tm CA69 8458.368 11819.377 15001 Kri KA69
8406.268 11892.63 51 Cen VET72 R459.092 11818.365 0.06 6L Gd1 RL7]
8407.01 11891.58 0.02 30 Zr TA76 8461.258 11815.34 4L Cen VE72
8407.542 11890.83 8 Te1 MO75 8462.23" 11813.98 0.20 6 Hf1 GO70
8407.78 11890.49 0.25 1L Tm CA69 8464.88 11810.29 1B Bri TE63
8409.21 11888.47 0.10 10 Hf1 GO70 8465.59 11809.294 0.08 4L Nd BL70
8411.997 11884.530 5L Th1 GI74 8467.04 11807.27 0.02 30 Th LI174
8412.01 11884.51 SH |Bai RUS5 8467.73 11806.31 1 Bri TE63
8412.044 11884.463 2L Ar i MI73 8468.943 11804.617 6L | Thi G174
8412.313 11884.08 0.01 225 Fei LI76 8469.303 11804.116 3L Th GI7a
8412.41 11883.95 4 Bri TE63 8471.38 11801.22 20 Ge1 HU64
8413.191 11882.84 0.01 580 Fei LI76 8471.48 11801.08 0.02 7 Ci JO65
8415.50 11879.59 0.02 8 Ci JO65 8473.221 11798.66 3 Se1 MO74
8419.04 11874.589 0.05 7L Nd BL70 8474.21 11797.28 0.25 1L Tm CA69
8419.316 11874.199 3L Thn GI74 8474.25 11797.22 0.10 1 Hf GO70
8419.800 11873.517 0.06 7L Sm 1 BL69 8474.30 11797.16 0.05 140 Zr TA76
8421.34 11871.35 0.05 2 Hif1 GO70 8475.10 11796.04 2 Se1 MO74
8421.75 11870.77 4 Bri TE63 8476.990 11793.412 0.15 3L Smn BL69
8421.947 11870.49 3L Cen VE72 8477.699 11792.425 150 Kr1 KAA9
8422.869 11869.19 3L Ce1 VET72 8479.523 11789.889 500 Ne 1 HU73
8423.449 11868.373 3L Th GI74 8480.131 11789.043 1500 Ne1 HU73
8424.59 11866.76 0.02 195 Cl: RA69 8480.665 11788.31 6 Cm 1 CO76
8425.14 11866.00 2 I Mil62 8481.78 11786.75 : 0.25 1L Tm CA69
8425.392 11865.636 4L Thu GI74 8482.844 11785.27 | 33 Se 1 MO74
8426.378 11864.247 7L Th1 GI74 8484.210 11783.376 0.15 3L Sm BL69
8427.27 11862.99 0.02 5 C1 JO65 8484.290 11783.26 0.01 160 Fe1 LI76
8429.76 11859.488 0.07 6L Nd BL70 8485.960 11780.95 9 Cm 1 CO76
8429.80 11859.30 0.20 IL Tm CA6Y 8480.00 11709.98 0.U5 7 Ht) GO70
8430.39 11858.60 0.02 11 Zr TA76 8487.41 11778.93 0.25 1L Tm CA69
8430.546 11858.382 4L Th1 G174 8487.840 11778.34 320 11 LU7s
8430.818 11858.00 4L Ce VET72 8488.08 | 11778.01 45 I Mi62
8435.570 11851.32 3L Ce1 VE72 8488.41 11777.54 0.02 11 C1 JO65
8436.65 11849.80 0.05 11W | Zr TA76 8489.233 11776.403 SL Thn GIl74
8437.42 11848.73 0.02 6 CiI JO65 8490.127 11775.163 4L Th1 Gl7a
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Section 1I. Wavenumber Table (Finding List) ~Continued
Vacuum | Air Ao Intensity Vacuum Air Ao Intensity
wavenumber \' wavelength and Spectrum| Reference || wavenumber | wavelength and Spectrum | Reference
ofem™) | AA) {em™Y | character olem™) MA) (em™" | character | )

8490.36 11774.85 0.05 4 Hf1 GO70 _ 8357.07 11683.05 0.05 12 Zr TA76
8491.805 11772.838 0.01 17V K1 JO72 8558.660 11680.875 0.12 4L Sm BL6S
8492.692 11771.61 . 8 Se MO74 8560.410 11678.487 0.15 3L Sm BL69
8493.01 1177117 005 | 70 Hf: G070 8560.41 11678.48 2L Ar1 MI73
8493.563 11770.40 2L Ce1 VE72 8562.011 11676.302 0.06 6L Cd1 BL71
8494.114 11769.637 0.01 16V K1 Jo72 8563.60 11674.14 0.02 7 Ci JO65
8494.21 11769.50 1L Arni? MI63 8565.62 11671.38 0.25 1L Tm CA69
8495.829 11767.26 4L Cen VE72 8566.355 11670.381 0.01 10 S JA67
8495.95 11767.09 0.25 1L Tm CA69 8566.604 11670.042 0.10 3L Gd BL71
8496.10 11766.88 0.05 150 Hi: GO70 8566.91 11669.63 0.02 24 Ch JO65
8496.167 11766.792 2000 I Ne1 HU73 8568.030 11668.10 4L Cen VE72
8497.73 11764.629 0.15 3L Nd BL70 8568.369 11667.638 5L Th1 GI74
8498.825 11763.112 0.10 3L Gd1 BL71 8569.43 11666.20 20D Bri TE63
8499.008 11762.86 6 Te1 MO75 8571.64 11663.186 0.10 3L Ndn BL70
8499.82 11761.74 2 I Mi62 8572.169 11662.467 0.01 | 3200 B LI70
8502.040 11758.665 0.15 3L Sm n BL69 8572.19 11662.44 0.20 1L Tm 1 ‘ CA69
8504.86 11754.76 0.02 114 Ci1 JO65 8573.124 ’ 11661.167 3L Th1 | GI4
8505.00 11754.57 0.10 S Zr TA76 8573.80 11660.25 0.02 1L Be 1t HO6Y
8505.91 | 11753.32 0.02 142 Ci JO65 8573.949 | 11660.045 0.01 | 6600 B1 LI70
8506.71 11752.21 0.10 3 Zr TA76 8574.22 11659.68 ‘ 0.02 47 C1 JO65
8508.67 11749.50 5 Tm SU73 8574.83 11658.85 0.02 13 Ci JO6s
8509.60 11748.22 0.02 82 C1 JOG65 8574.91 11658.73 0.10 10 Hf GO70
8510.939 11746.37 3L Cen VE72 8575.012 11658.60 5L Cen VE72
8513.49 11742.85 400 Br1i TE63 8575.40 11658.07 0.02 | 1500 Zr1 TA76
8515.540 11740.023 0.12 4L Sm BL69 8576.60 11656.44 0.25 1L Tm1 CA69
8516.340 11738.921 0.08 ‘ 4L Gd BL7T1 8577.082 11655.786 1 Kr1 KA69
8519.337 11734.79 3L | Cemn? | VET2 8577.388 11655.37 3L Cet VE72
8519.337 11734.79 3L Ce1? VE72 8577.431 11655.312 0.01 10 S1 JA67
8520.477 11733.220 5L Ari MI73 8577.99 11654.55 0.25 1L Tm CA69
8521.74 11731.48 0.02 3L In1 JO67 8579.20 11652.91 0.02 5 Ci JO65
8522.42 11730.55 10 Ge HU64 8579.677 11652.26 3L Ce1 VE72
8523.46 11729.12 0.05 4 | Hf 1 GO70 8580.27 11651.45 0.02 2V N1 EIS8
8526.32 11725.19 0.10 4W | Hiy GO70 8581.05 11650.40 1W| It MI62
8527.447 11723.63 3L Ce1 VE72 8581.12 11650.30 4 Tm SU73
8529.631 11720.628 3L Th GI4 8581.14 11650.28 0.20 7 Zr TA76
8529.68 11720.56 0.02 180 Cl | RA69 8582.08 11649.00 5H Tm 1 SU73
8530.26 11719.85 0.10 5 Zr | TA76 8582.330 11648.66 55 Te1 MO75
8533.902 11714.763 6000 Ge1 HU64 8582.82 11647.99 0.02 5 C1 JO65
38534.08 11714.51 0.05 4 Hf1 GO70 8585.14 11644.85 0.10 7 Hf 1 GO70
8535.754 11712.220 3L Th Gl74 8586.051 11643.62 3 Cm 1 CO76
8536.017 11711.86 3L Cen VE72 8586.243 11643.35 4L Cen? | VET2
8537.160 11710.291 0.08 4L Gd1 BL71 8586.243 11643.35 4L Ce1? VE72
8538.20 11708.87 90 Gei HU64 8586.51 11642.99 0.25 1L ! Tmi CA69
8538.71 11708.16 1L Ar: MI73 8587.356 11641.85 0.01 1 Fe1 LI76
8539.028 11707.74 ‘ 9 Cmi1 CO76 8587.932 11641.06 4L Ce1 VE72
8539.70 11706.81 0.20 3 Zr TA76 8588.01 11640.96 0.02 4 Siy LI6s
8540.14 11706.21 0.25 ! 1L Tm CA69 8588.02 11640.94 1 Br: TE63
8541.31 11704.60 0.20 4 | Hfp GO70 8588.40 11640.43 0.05 2 Hf1 GO70
8542.070 11703.561 0.15 3L Sm BL69 8589.610 11638.79 5 | Ter MO75
8542.145 11703.457 7L Thi G174 8589.997 11638.26 0.01 160 ‘ Fe1 LI76
8544.49 11700.24 0.02 3 Sii LI6S 8591.50 11636.2 4 Cly RA69
8545.20 11699.27 10 Ge HU64 8591.552 11636.155 3L ‘ Th1 GI74
8545.523 11698.831 3L Th1 GI74 8591.61 11636.08 1 Bri TE63
8546.53 11697.45 40 H Ba1 RUS5 8592.699 11634.601 4L .’ Thi Gl7a
8548.080 11695.332 0.12 4L Sm u? | BL69 8593.15 11633.99 0.15 2L | Tm: CA69
8548.080 11695.332 © 0.12 4L Smn? BL69 8593.18 11633.951 U.10 3L . Nd BL70
8548.379 11694.93 3 Cm1 CO76 8594.659 11631.948 H 3L | Thu Gl74
8548.46 11694.82 0.02 2 Sy JA67 8594.902 11631.62 3L . Cen VE72
8548.845 11694.285 3L Thi Gl74 8595.12 11631.33 ; 2 [ Bri TE63
8550.11 11692.56 0.02 85 Cli RA69 8595.433 11630.90 1LW Tb: KL69
8551.819 11690.219 0.01, 17V K1 JoT2 8596.032 11630.09 2 | Se MO74
8551.997 11689.98 0.01 230 Fe1 LI76 8596.97 11628.83 0.02 28 €1 JO65
8553.347 11688.13 3L |Cer? VE72 8596.97 11628.82 0.25 1L Tm1 CA69
8553.347 11688.13 3L Cer? VET72 8598.56 11626.67 0.25 1L | Tm CA69
8553.441  111688.002 1300 i Nei HU73 8599.67 | 11625.173 i 0.02 3V | N1 | EIs8
8555.461 | 11685.25 3 | Cm1 CO76 8599.68 { 11625.16 | - 0.02 1LDi Ben | HO69
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Section 1I. Wavenumber Table (Finding List) —Continued

VYacuum - Air Ao Intensity Vacuum Air Ao Intensity )
wavenumber | wavelength and Spectrum|~ Reference || wavenumber | wavelength and Spectrum | Reference
ofem™?) MA) (cm™% | character o(em™?) AA) (cm™Y) | character
8600.267 11624.36 138 Te1 MO75 8634.569 11578.184 0.06 5L Gd1 BL71
8600.299 11624.32 4L Cen VE72 8635.27 11577.2 11 Cli KA6Y
8601.15 11623.17 0.25 1L Tm CA69 8636.558 11575.518 4L | Thi GI74
8601.462 11622.749 0.01 1 Pb1 ANG68 8637.874 11573.75 23 Te1 MO75
8602.93 11620.766 0.15 3L Nd BL70 8638.08 11573.5 o2 Cl1 RA69
8603.39 11620.14 002 | 3LB [Mgun RI55 8639.568 11571.485 - 5L Th1 Gl74
8603.55 11619.93 0.20 1L Tm i CA69 8640.02 11570.88 20 Gel HU64
8603.733 11619.681 0.08 4L Gd1 BL71 8641.51 11568.885 0.10 3L Nd BL70
8604.02 11619.29 0.02 ‘12 Ci JO65 8643.58 11566.114 0.02 4V N1 EI58
8604.837 11618.190 3L Th1 GI4 8645.710 11563.265 0.15 3L Sm 1 BL69
»8605.376 11617.462 5L Th1 GI74 8645.76 11563.19 0.10 5U Hf GO70
8605.536 11617.25 28 Te1 MO75 8646.40 11562.34 0.25 1L Tm 1 CA69
8606.18' 11616.38 0.25 1L Tm 1 CA69 8647.67 11560.64 0.10 5 Hf GO70
8000.6 11615.8 1 Re1 KL57 8648.86 11559.05 5 Ybn ME&7
8607.338 11614.814 1750 Ge1 HU64 8649.305 11558.46 350 11 LU75
8607.882 11614.081 1200 1 Ne1 HU73 8649.488 11558.214 3L Th1 GI74
8608.447 11613.318 3L Th GI74 8650.09 11557.41 0.25 1L Tm 1 CA69
8608.92 11612.68 0.02 000 Zr1 TA76 8650.144 11557.337 3L Thi Gl74
8609.03 11612.53 0.25 1L Tm CA69 8650.26 11557.17 0.05 50 Fi1 L149
8609.42 11612.0 0.50 1 Hf GO70 8651.30 11555.79 0.05 4 Hf1 GO70
- 8609.441 11611.98 8 Te1 MO75 8653.330 11553.082 0.15 3L Sm 1 BL69
8609.826 11611.458 1 Kr1 KA69 8654.339 11551.735 0.05 7L Gd1 BL71
8610.10 11611.09 0.02 12 Si1 LI65 8656.520 11548.825 0.15 3L | Smn BL69
8610.47 11610.60 5 11 Mle62 8657.14 11548.00 0.25 1L Tm | CA69
8610.55 11610.48 15 Cr1 K153 ) 8659.65 11544.65 0.05 20 " F1 L149
8611.099 11609.74 5 Se MO74 8660.14 11544.00 5 Tm Su73
8611.12 11609.72 0.02 1 Si1 LI65 8661.268 11542.494 3L Thn G174
8612.07 11608.43 0.20 1 Hf GO70 8663.14 11540.00 5 Tm 1 SuU73
8612.707 11607.57 0.01 255 Fe1 L176 8663.97 11538.90 3 Tm SU73
8612.854 11607.375 0.02 4 S1 a67 . 8664.22 11538.57 2 I Mi62
8612.86 11607.36 30 H Ba 1 RUS5 8665.885 11536.345 950 Ne HU73
8613.27 11606.815 0.10 3L Nd BL70 8666.181 11535.95 2 Se MO74
8614.266 11605.473 3L Th1 Gl74 8667.53 11534.16 0.10 10 Hf1 GO70
8614.699 11604.89 3L Ce1? VE72 8668.277 11533.16 3L Ce1 VE72
8614.699 11604.89 3L Ce1? VE72 8669.948 11530.938 3L Thi G174
8615.41 11603.94 20 Yb1 ME66 8672.64 11527.36 45 Ge1 HU64
8616.57 11602.38 0.10 130 Hf; GO70 8672.982 11526.904 SL Th Gl74
8617.017 11601.768 0.01 13 S JA67 8673.316 11526.460 4L Thi GI74
8617189 11601.537 500 Ne 1 HU73 8674.34 11525.10 0.05 28 Zr TA76
8617.92 11600.56 0.02 3LB [Mgn RI55 8674.400 11525.019 1500 " Ne1l HU73
8619.26 11598.7 5 Cli RA69 8675.131 11524.05 4 Se MO74
8620.08 11597.64 1 Br1 TEG63 8675.657 11523.350 0.01 6 S1 JA67
8620.83 11596.64 0.25 1L Tm 1 CA69 8676.112 11522.746 3000 Ne 1 HU73
8621.314 11595.985 6L Th1 GI74 8676.49 11522.24 0.25 1L Tm 1 CA69
8622.88 11593.9 3 Cl RA69 8676.508 11522.22 0.01 2 Fe1 LI76
8623.096 11593.59 0.01 91 Fe1 LI176 8676.637 11522.05 45 Te1 MO75
8623.886 11592.527 0.06 6L Gd1 BL71 8680.850 11516.456 5L Th1 Gl14
8623.99 11592.38 0.02 3 Si1 LI65 8681.72 11515.30 50 Tm 1 SU73
8624.17 11592.14 0.11 4 Sii RA65 8681.979 11514.959 4L | Thi GI74
8624.449 11591.77 28 Te1 MO75 8684.163 11512.063 3L Th1 Gl74
8624.47 11591.74 0.10 2 Hf | GO70 8684.538 11511.566 6L Thi G174
8624.63 11591.5Z u.uz - Si1 Li6d B8085.698 11510.028 3L Thi1 GiTé
8625.759 11590.01 5L Cen VE72 8686.65 11508.77 30 Br1 TE63
8625.801 11589.953 4L Th1 Gl174 8687.642 11507.46 9 Cm1i CO76
8625.952 11589.75 3L Ce VE72 8688.52 11506.29 0.25 1L Tm CA69
8627.20 11588.07 37 I: LU7?s 8689.023 11505.624 0.10 3L Gd1 BL71
8627.46 11587.73 0.05 28 Zr1 TA76 8690.52 11503.64 0.20 6 Hf 1 GO70
8628.390 11586.476 0.15 3L Smn BL69 8690.80 11503.271 0.10 3L Nd1 BL70
8628.43 11586.42 0.20 11 Zr TA76 8691.05 11502.94 0.20 3 Zr1 TA76
8630.45 11583.71 10 Bri TE63 8691.12 11502.84 0.11 4 Sit RA65
8631.0 11583.0 1H Ba1 RUSS 8691.54 11502.292 0.10 3L Nd BL70
8631.64 11582.12 0.02 43 Zr TA76 8691.621 11502.185 3L Th1 GI74
8632.40 11581.1 3 Cl RA69 8692.155 11501.478 4L Thi GI74
RA32.71 11580.68 8 Ge HU64 8692.28 11501.31 1 Bri TE63
8632.929 11580.384 4L Ar1 MI73 8692.297 11501.290 0.08 4L Gd1 BL71
8633.28 11579.9 9 Ich RA69 8692.57 11500.53 0.20 7 Hf GO70
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Section 11. Wavenumber Table (Finding List) ~Continued

Vacuum Air Ao Intensity Vacuum Air Ao Intensity
wavenumber | wavelength and Spectrum| Reference wavenumber wavele;ngth and Spectrum | Reference

ofem™?) AA) {em™Y | character ) ofem™?) AA) {em™) | character
8694.46 11498.43 18 11 LU 8748.843 11426.955 0.07 7L Gd1 BL71
8694.68 11498.138 0.10 3L Nd BL70 8749.760 11425.757 0.12 4L Sm 1 BL69
8695.62 11496.90 10 Tm 1 SuU73 8751.130 11423.968 0.12 4L | Smn BL69
8696.00 11496.39 0.02 3LB |Be1 HO69 8751.289 11423.76 3L Ce1? VE72
8700.53 11490.4 3 Cl RA69 8751.289 11423.76 3L Ce1? VE72
8700.925 11489.885 5L Th 1 Gl74 8751.52 11423.46 20 H Ba1i RUSS
8701.779 11488.757 0.01 2 Pb1 AN68 8751.72 11423.20 1 Tm SU73
8702.936 11487.23 6623 Te1 MO75 8752.391 11422.32 0.01 52 Fe1 LI76
8703.27 11486.80 8 117 Ml62 8753.48 11420.9 ; 3 Cl RA69
8703.27 11486.80 8 I1? MI62 8753.899 11420.36 8 Cm1 CO76
8703.853 11486.02 SL Ce1 VE72 8753.923 11420.32 154 11 LU7s
8704.00 11485.83 0.02 5 Sii LI165 8754.217 11419.940 0.08 4L Gd1 BL71
8704.8 11484.8 Yi BO5S 8754.78 11419.20 10 Tm 1 SuU73
8705.01 11484.50 15 Cr1 . KI53 8755.57 11418.18 0.20 61 Zr1 TA76
8705.45 11483.91 3 Rui KES59 8756.234 11417.309 3L Thi Gl74
8705.555 11483.774 1500 Ge 1 HU64 8757.50 11415.66 3 I1? i MI62
8705.77 11483.49 0.25 1L Tm 1 CA69 } 8757.50 11415.66 3 Ii? ‘ Mi62
8707.93 11480.65 0.02 200 Hf: GO70 8758.112 11414.86 3L Cen | VE72
8708.25 11480.22 0.05 12 Fi LI49 8758.61 11414.20 0.05 15 Fi LI49
8711.14 11476.42 0.05 10 Hf GO70 8759.77 11412.70 0.10 30 Hf GO70 -
8711.637 11475.757 3L Th1 Gl74 8761.480 11410.47 35 Te1 MO75
8712.071 11475.19 3 Cm 1 CO76 8761.49 11410.460 0.10 3L Nd BL70
8713.08 11473.85 0.U5 30 Hf 1 GOw 8761.779 11410.08 137 11 LU?
8713.19 11473.70 0.05 30 Fi LI49 8762.08 11409.69 0.02 269 Cl1 RA69
8713.79 11472.93 16 © | Cri KI53 || 8762.508 11409.134 1100 1 Ne1 ' HU73
8715.84 11470.22 1L Aru? MI63 8764.766 11406.195 0.01 165 B Sa JA6T
8716.913 11468.811 0.10 3L Gd1 BL71 8764.99 11405.90 . 7 Tm 1 SU73
8717.075 11468.598 3L Th GI74 8766.51 11403.92 2 Ba RUS5
8719.45 11465.47 13 I1? LU75 8766.62 11403.78 0.03 12V Na1 RI56
8719.45 11465.47 13 117 LU7s 8767.004 11403.283 0.01 150 B S JA67
8719.696 11465.15 4L Ce1 VE72 8768.42 11401.46 2 I Mi62
8719.781 11465.039 5L Th1 GI74 8769.296 11400.303 0.01 85 B S1 JA67
8719.831 11464.974 1L Th1 KL72 8769.893 11399.53 125 Te1 MO75
8720.13 11464.58 35 Bri TE63 8770.575 11398.640 4L Ar1 MI73
8724.338 11459.050 . 550 Ge 1 HU64 8770.689 11398.492 0.01 30 S1 JA67
8725.09 11458.07 P6 I Mi62 8771.09 11397.98 10 - 1 Mi62
8725.50 11457.52 13 I LU75 8771.10 11397.96 12 Cr1 ! KI53
8725.533 11457.481 500 Kri KA69 8771.22 11397.80 1 Tm e 1E]
8725.84 11457.08 8 I Mi62 8771.70 11397.18 16 I fLUTS
8727.072 11455.46 5L Ce1 VE72 8772.23 11396.50 10 I © MI62
8728.85 11453.12 3 Re1 KL57 8772.76 11395.80 1 Tm1 @ SU73
8729.36 11452.46 0.02 3 Hf 1 GO70 8774.79 11393.17 0.02 10 Hf1  GO70
8729.48 11452.30 1 Tm SU73 8775.21 11392.62 0.02 231 Cl: | RA69
8729.74 11452.0 2 Cl RA6Y 8775.276 11392.54 4L | Tb1 | KL69
8730.453 11451.02 51 11 LU75 8775.76 11391.91 0.05 23 Zr1 TA76
8730.53 11450.92 0.20 60 Hf1 GO70 8776.74 11390.63 15 Cry KI53
8731.930 11449.087 0.15 3L Smu? |BL69 8776.894 11390.434 1600 I Ne 1 HU73
8731.930 11445.087 0.15 3L Sm 1? DL69 8777.134 11390.122 0.01 265 B S1 JA6T
8732.66 11448.13 0.10 6 Zr TA76 8777.891 11389.14 2L Th1 KL69
8733.012 11447.67 160 . |11 LU75 8779.23 11387.40 4 Tm SuU73
8733.32 11447.27 18 Bri TE63 8780.130 11386.235 5L Th1 GI74
8736.80 11442.70 i 1 Yb MEs67 8781.4901 11384.471 3L Thi1 GI74
8737.50 11441.79 i 0.02 4 S JA67 8781.72 11384.174 0.10 5L Nd BL70
8738.48 11440.51 0.02 3 Hf1 G070 8781.82 | 11384.04 0.20 1L Tm I CA69
8739.535 11439.12 0.01 87 Fet LI76 8781.916 11383.920 3L Th: = GIH4
8740.69 11437.61 9 Bri TE63 8782.08 11383.70 8 Re1 : KL57
8741.67 11436.33 0.02 . 1000 Cl1 RA69 8782.73 11382.863 0.02 1 Dy:1 : CO71
8742.442 11435.32 3L Ce1 VE72 8783.740 11381.556 0.15 3L Sm BL69
8742.76 11434.90 . 1200 Tm 1 SU73 8783.80 11381.48 0.05 3 Hf1 | GO0
8744.400 11432.76 4L Ce VE72 |. 8783.82 11381.45 003 @ 11V Na1 RIS6
8744.528 11432.593 4L Th1 GI74 . 8784.555 11380.51 6 Cm 1 CO76
8746.738 11429.704 6L Th1 GIT4 i 8785.52 11379.26 -1 Cr1 K153
8746.86 11429.56 15 I Ml62 8786.44 11378.06 0.02 ' 45 | Cl1 RA69
8747.169 11429.14 9 Te1 MO75 8786.71 11377.71 0.02 51 Zry | TA76
8747.74 11428.40 50 117 MI62 8788.633 11375.22 108 I LU
8747.74 111428.40 50 117 MI62 8789.024 11374.713 6L Thu GI74
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Section 11. Wavenumber Table (Finding List) —Continued

MICHAEL OUTRED

Vacuum Air Ao Intensity ‘ Vacuum Air Ao [ Intensity
wavenumber | wavelength and Spectrum|  Reference || wavenumber | wavelength \  and Spectrum | Reference
oem™) AA) {em™% | character olem™) MA) (em™Y l character

8789.173 11374.52 3L Ce VE72 8826.067 11326.973 3L | Thi Gi74
8789.480 11374.123 0.15 3L Sm1? BL69 8826.362 11326.595 0.08 4L Gd1 BL71
8789.480 11374.123 0.15 3L Smu? |BL69 8826.41 11326.5 6 Cli RA69
8789.513 11374.08 0.01 14 Fe1 LI76 8826.85 11325.97 1 Br TE63
8789.62 11373.9 5 Cl + RA69 8826.92 11325.88 6 Ru1 KES59
8789.67 11373.88 S H Ba1l [ RUS5S 8827.18 11325.55 0.05 5 Zr TAT6
8789.75 11373.78 1 1 Ml62 8827.198 11325.53 5 Cm CO76
8789.874  111373.61 75 Te1 MO75 8827.731 11324.839 0.06 7L Gd1 BL7]
8790.871 11372.33 5 Cm CO76 8829.02 11323.184 0.02 3V | Ni El58
8791.054 11372.09 250 18] LU?s 8830.68 11321.06 0.05 12 Zr TAT76
8793.357 11369.108 0.01 1 [Pb1 AN68 8832.96 11318.13 330 Ge1 HU64
8793.750 11368.60 3L |Ce1 VE72 8833.586 11317.33 2 Se MO74
8794.07 11368.18 0.20 610 'Hf GO70 8833.90 l 11316.93 10W | Bri TE63
8794.24 11367.97 4W |Bri TE63 8834.539 11316.111 1 Kr1 KA69
8794.370 11367.799 0.15 3L Smnu BL69 8836.160 11314.035 0.01 2 Pb1 AN68
8794.79 11367.25 4W |[Br: TE63 8836.27 11313.900 0.02 4V | Ni EIs8
8795.07 11366.90 1 I Ml62 8836.763 11313.26 { 500 s LU7S
8795.241 11366.673 10 Ne 1 HU73 8838.50 11311.03 | 0.02 1B S1 JA67
8796.55 11364.98 0.20 610 Hf 1 GO70 8838.78 11310.69 | 12 Cri K153
8797.310 11364.00 3L Ce1 VE72 8839.33 11309.97 | 4 Re1 KL57
8797.477 11363.79 6 Cm CO76 8839.703 11309.50 ‘ 1L | Th1 KL69
8797.73 11363.454 0.02 1 Dy1 CO71 8839.94 11309.20 0.02 { 1 S1 JA67
8798.35 11362.657 0.10 3L Nd BL70 . 8840.4 11308.5 0.40 2 Sil KRA65
8799.83 11360.74 1L Ar MI63 8841.412 11307.314 ) 3L | Th1 Gl74
8800.384 11360.030 0.01 2 Pb1 AN68 8841.90 ‘] 11306.7 3 Cli RA69
8801.421 11358.692 0.03 ¢ 18L 01 ER68 8843.46 11304.711 0.02 1 Dy1 con
8801.570 11358.499 i 3L Thi GI74 8843.569 ’ 11304.557 20 Ne1 HU73
8802.50 11357.30 I3 Tm)? | SU73 8844.12 11303.85 50 Ne 1 HU73
8802.50 11357.30 j 3 Tm1? | SU73 8844.171 ‘ 11303.787 l 5L Th1 G174
8803.262 11356.32 |2400 11 LU75 8844.247 \ 11303.690 | 1 Kr1 KA69
8803.542 11355.96 001 | 2 Fe1 LI76 8844.361 11303.544 ; 4L Th1? GI74
8804.503 11354.715 8L Th1 GI74 8844.361 11303.544 } 4L Thi? GI74
8805.32 11353.67 75 I Mi62 8844.38 [ 11303.52 0.10 100 Hf1 GO70
8806.668 11351.924 6L Th1 GI74 8844.75 I 11303.04 [ 80 Ba1 RUS5
8806.85 11351.69 15 I LU75 8845.275 f 11302.376 0.01 I 23L O1 El63
8806.997  : 11351.50 3L Ce1? VE72 8847.31 11299.78 ‘ SH Ybn ME67
8806.997 11351.50 3L Cei? VE72 8848.026 ’ 11298.86 ‘ 001 | 1 Fe1 L176
8808.13 11350.04 65 Bri TE63 8848.18 ‘ 11298.66 ) 3 Rui KE59
8809.51 | 11348.26 0.05 3U |Hf GO70 8848.19 | 11298.66 | ) It Mie62
8809.849 11347.83 160 11 LU7s 8848.349 | 11298.450 i 2 Ne 1 HU73
8811.273 | 11346.00 3 Cm CO76 8848.950 ‘ 11297.682 001 | 22L 01 El63
8811.907 ] 11345.175 0.01 24B |81 JA6T 8849.52 11296.96 020 | 9 Hf ) GO70
8812.44 1 11344.489 0.05 7L Nd1 BL70 8850.970 11295.104 & 0.01 ) 21L 01 EI63
8812.82 [ 11344.00 30 Tm1? | SU73 8851.65 11294.242 002 | 2V | Ni EIS8
8812.82 | 11344.00 30 Tm1? | SUT3 8851.70 11294.173 0.15 i 3L Nd BL70
8813.034 11343.73 3 Cm 1 CO76 8851.86 11293.97 0.25 | 1L Tm CA69
8813.046 11343.709 4L Th1 GI74 8852.31 11293.40 ! 240 Ge1 HU64
8813.42 11343.23 75 I Ml62 8852.45 11293.22 |54 11 LU7s
8813.45 11343.19 0.02 2B Si JA67 8852.648 11292.964 * 5 Ne 1 HU73
8813.69 11342.88 0.05 5 Zr TA76 8852.86 11292.69 : 2 Bri TE63
8813.708 11342.857 3L Th1 Gl74 8853.175 11292.29 | 35 Te1 MO75
BR16.58 11339.16 15 Cr KI53 8853.234 11292.22 [ 3 Cm 1 CO76
8817.07 11338.53 25 Ge1 HU64 8853.65 11291.679 0.02 | 5V | N1 | EIs8
8817.097 11338.497 | 0.06 6L Gdr BL71 8853.685 11291.64 ‘ 2L | Tba J KL69
8820.04 11334.72 ‘ 0.02 2L Ini JO67 8854.62 11290.45 I 1 LU7s
8820.890 11333.621 | 20 Ne 1 HU73 8855.107 11289.83 0.02 15 Si1 L RA65
8821.081 11333.375 1 Kr1 KA69 8857.006 11287.407 1 Hg1 PE62
8821.308 11333.084 1 0.0} 3 Pbi ANG68 8857.041 11287.36 63 11 | LU75
8821.76 11332.50 f 5 Tm 1 Su73 8857.075 11287.318 0.01 21L O:1 | Eie3
8822.117 11332.045 ‘ 4L Thi GI74 8857.308 11287.022 0.01 21 LB O l Ei63
8822.25 11331.88 ' 10 Cri K153 8857.392 11286.914 0.01 24 L 01 EI163
8822.87 11331.1 [ 5 Cli RA69 8857.80 11286.4 9 Cl RA69
8823.376 11330.428 | [ 5L Th GI74 8857.840 11286.344 0.01 23 LB} O l El63
8823.49 11330.285 | 0.02 l 6L C1 | JO66 8858.27 11285.80 3 Tm Su73
8824.010 11329.613 | ’ 10 Ne 1 - HU73 8858.368 11285.67 3L Ce1 ; VE72
8824.916 11328.451 ‘ 4 Kri | KA69 8859.60 | 11284.10 i 4 Tm | SU3
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Section I1. Wavenumber Table {(Finding List) ~Continued

Vacuum Air Ao Intensity Vacuum Air Ao I Intensity )
wavenumber | wavelength and Spectrum| Reference || wavenumber wavele;ngth i and Spectrum | Reference
ofem™Y) MA) (cm™Y) | character: . afcm™?) AA) (cm™Y | character

'8861.840 11281.25 3L Th1 | KL69 8910.97 11219.05 0.20 10 Hf GO70
8864.53 11277.83 1 Ybn ME67 8912.706 11216.87 3 Se MO74
8865.322 11276.818 4L Th1 GI74 8913.63 11215.70 200 f Tm1 SU73
8866.93 11274.77 - 10 Ba1 RUS5S 8914.438 11214.687 0.01 28 B St JA67
8867.251 11274.365 0.01 1 Pb1 AN68 8914.45 11214.67 0.05 11 Zr TA76
8867.873 11273.574 4L Th1 G174 8914.532 11214.568 5B Kr1? KA69
8869.269 11271.800 0.01 1 Pb1 ANG68 8914.902 11214.101 5B Kr1? KA69
8869.567 11271.421 0.10 3L Gd1 BL71 8917.21 11211.20 oL Arn Ml63
8869.88 11271.03 1 I Mi62 8917.488 11210.85 | 4L Cel VE72
8870.13 11270.71 ¢ 0.02 29 Zr1 TA76 8918.40 11209.71 1LB| Arn MIl63
8870.76 11269.90 j 6 Tm 1 SU73 8920.55 11207.00 2 Tm 1 SU73
8871.933 11268.42 . 12 Te1 MO75 8920.83 11206.65 0.10 6 Hi1 GO70
8872.10 11268.20 8 Tm 1 SU73 8921.683 11205.579 4L Th1 GI74
8872.662 11267.4°2 10 Te1 MO75 8023.18 11203.70 0.05 Q Zr TA76
8872.821 11267.29 117 Te1 MO75 8924.22 11202.40 2 Tm 1 SU73
8873.67 11266.210 0.02 3V N1 EIS8 8924.63 11201.88 0.03 4 N RA65
8875.780 11263.531 0.06 SL Gd1 BL71 8925.184 11201.183 0.01 5 S1 JA67
8R76.357 11962.799 2B | Kri? KA69 8925.619 11200.637 0.10 3L | Gd1 BL71
8876.48 11262.643 0.05 7L Nd1 BL70 8926.12 11200.01 0.05 28 Zr TA76
8876.78 11262.27 250 Yb1 ME66 8926.39 11199.67 8 Rui KE59
8876.991 11261.994 2B Kr1? KA69 8928.35 11197.21 0.03 2V Na1 RI56
8877.46 11261.40 2 Tm 1 SuU73 8928.41 11197.14 3 Bri TE63
8877.593 11261.234 0.01 Zn1 JO68 . 8928.68 11196.80 0.08 2 Si1 RA65
8879.252 11259.126 0.06 5L Gd1 BL71 8930.12 11194.99 100 Bri: TE63
8879.252 11259.126 150 | Kra KA69 8930.957 11193.943 0.06 5L Gd1 BL71
8879.363 11258.986 4L Th1 Gl74 8931.29 11193.52 0.05 1 Hf 1 GO70
8879.762 11258.48 3L Cen VE72 8931.949 11192.70 3L Ce ! VE72
8880.038 11258.130 3L Thi GI4 8933.532 11190.716 3L Th Gl74
8880.369 11257.711 . 200 Kri KA69 8933.96 11190.19 0.03 1V Na1 RIS6
8880.490 11257.557 0.12 4L Sm 1 BL69 8934.03 111990.09 0.20 2 | Hf { GO70
8880.7 11257.3 2H Ba1 RUS5 8934.950 11188.94 28 | Se1 ! MO74
8881.44 11256.35 0.02 4L Mgn RI5S 8936.030 11187.588 0.01 16 Sit | RA65
8881.78 11255.93 0.02 5L Mg u RI55 8936.263 11187.297 0.01 16 S1 E JA67

 8882.43 11255.10 0.10 3L Tm CA69 8936.34 11187.21 5 1 f Ml62
8882.435 11255.092 3L Th1 Gl74 8936.413 11187.108 100 Kr1 | KA69
8882.602 11254.881 0.02 15L Al ER63 8936.49 11187.02' 0.05 70 Zr i TA76
8883.70 11253.496 0.02 1L Arn MIl63 8937.359 11185.925 5L Th1 ‘ GI74
8883.78 11253.39 0.10 3L Tm CA69 8938.88 11184.020 0.02 30 Dy1 E Cco71
8883.936 '11253.190 0.02 14L Al ER63 8941.42 11181.36 oL Arn? | MI63
8884.220 11252.830 2300 Ge1 HU64 8941.98 11180.142 0.02 1V N1 | EI58
8885.578 11251.11 0.01 6 Fe1 L176 8942.811 11179.105 3L Th: | GIM4
8886.758 11249.62 5 Te1 MO75 8942.82 11179.11 10 I ! MI62
8887.82 11248.273 0.05 SL Nd 1 BL70 8943.040 11178.819 0.12 4L Sm 1 ; BL69
8888.43 11247.50 2 Bri TE63 8944.073 11177.528 3500 I Ne 1 HUT73
8889.04 11246.73 0.02 8 Zr TA76 8945.17 11176.16 33 I i LU75
8889.05 11246.72 200 I LU75 8945.86 11175.30 1 Tm SU73
8890.201 11245.26 4L Ce1? VE72 8947.11 11173.73 0.02 OLB| Bem } HO69
8890.201 11245.26 4L Ce1? VE72 8947.484 11173.266 0.02 2L Aru | Mile3
8892.56 11242.28 0.05 40 | Hf: GO70 8947.87 11172.79 8 I i Ml62
8893.785 11240.729 4L Tb1 KL72 8948.10 11172.50 2 Tmu | SU73
8894.949 11239.26 57 Se1 MO74 8950.613 11169.36 71 11 | LUt
8895.147 11239.02 [\ Cmi CO76 8951.33 11168.47 0.05 9 Zr1 : TA76
8896.30 11237.556 0.02 2V N1 EIs8 8951.607 11168.12 5L Cen | VE72
8897.113 11236.52 6700 I LU7s 8951.82 11167.855 0.07 5L Nd | BL70
8897.15 11236.47 . 0.05 40 Hi: GO70 8951.88 11167.78 0.25 1L Tm CA69
8902.080 11230.255 9L Th1 GI74 8952.468 11167.05 .10 Te1 MO75
8902.92 11229.20 100 Tm1 SU73 8954.17 11164.92 0.15 ! 3L Tm 1 CA69
8902.920 11229.195 6L Th1 KL72 8954.67 11164.30 P20 Tm'1 l SU73
8903.08 11228.99 0.20 460 Hf: GO70 8954.68 11164.29 0.25 1L Tmn | CA69
8903.55 11228.40 10 - | Tm1: SU73 8955.119 11163.74 | 508 Te1 ' MO75
8904.08 11227.73 0.02 230 Hf GO70 8955.48 11163.29 0.05 20 Zr . TAT76
8904.60 11227.076 0.02 3V N1 EI58 8956.436 11162.09% 3L Th: @ GI74
8905.26 11226.2 2 Cl1 RA69 8956.685 11161.79 143 Se 1 MO74
8905.825 11225.532 3L Th1i GI74 8956.74 11161.72 1W| Bri ' TE63
8906.18 11225.08 | 250 Bri TE63 8957.227 11161.113 0.10 3L Gd1 | BLT1
8908.83 11221.742 0.02 10 Dy1 COo71 8957.48 11160.80 | | 5 Tm 1 { SU73
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) Seection 1. Wavenumber Table (Finding List) ~Continued
Vacuum Air " Ao | Intensity Vacuum Air Ao | Intensity !
wavenumber | wavelength and Spectrum| Reference || wavenumber | wavelength and Spectrum | Reference
of(em™?) AMA) (em™Y | character ofem™?) MA) (em™ | character

8957.945 11160.219 15 Ne1 HU73 9005.44 11101.36 1 Br1 TE63
8960.400 11157.16 SL- |Cet VE72 9005.81 11100.90 2 Tm 1 Su73
8960.51 11157.03 25 Cri KI53 9006.02 11100.65 1 Br1 TE63
8961.067 11156.330 0.08 4L Gd1 BL71 9009.23 11096.69 0.02 56 Cli RA69
8961.222 11156.15 9 Cm1 CO76 9009.31 11096.59 20 Br1 TE63
8962.70 11154.30 1 Tm SuU73 9009.93 11095.827 0.15 3L Nd BL70
8963.105 11153.793 0 Gdn SP70 9010.11 11095.60 20 Tm 1 SU73
8963.50 11153.30 1 Tm SuU73 9011.22 11094.24 100 Bri? TE63
8964.74 11151.76 0.03 6 Cl RA69 9011.61 11093.8 6 Cla RA69
8965.60 11150.687 0.02 3 Dy1 COon 9011.66 11093.70 4B I Mi62
8966.747 11149.26 0.01 5 Fe1 LI76 9011.81 11093.51 250 Bri? TE63
8967.68 11148.11 0.05 5 Zr TA76 9012.19 11093.0 [3 Cl1 RA69
8967.793 11147.96 8 Se MO74 9012.59 11092.55 0.10 3 Hf GO70
8968.04 11147.65 0.10 60 Hf1 GOT0 9013.77 11091.10 ) 150 Cem SU65
8968.111 11147.567 0.01 1 Pb1 AN68 9013.973 11090.85 4L Ce1 VE72
8968.46 11147.15 10 I Mi62 9014.066 11090.735 3L Th1 GI74
8968.56 11147.0 0.50 4 Hf GO70 9015.022 11089.56 10181 Te1 MO75
8968.889 11146.61 9 Cm i CO76 9016.55 11087.68 1L Arqp Ml63
8969.68 11145.62 0.25 1L Tm CA69 9017.360 11086.68 106 Te1 MO75
8969.86 11145.40 1LW | Ar: MI73 9017.97 11085.934 0.10 3L Nd BL70
8970.146 11145.037 0.01 25 B St JA67 9018.00 11085.90 0.25 1L Tm CA69
8970.45 11144.66 0.01 1L Ge1 ANS59 9018.534 11085.241 1 Xe 1 HU70
8970.59 .| 11144.49 0.20 1L Tmn CA69 9018.99 11084.68 1 In MA60
8970.92 11144.08 0.02 17 Zr1 TA76 9019.42 11084.16 2 11 MI62
8971.771 11143.020 3000 1 Ne 1 HU73 9020.49 11082.84 0.02 206 Cly. RA69
8972.67 11141.90 1 Re1 KL57 9020.577 11082.73 3L Ce1 VE72
8974.032 11140.22 3 Cm1 CO76 9022.677 11080.15 3L Cen VE72
8974.05 11140.20 6 I Ml62 9023.527 11079.107 0.01 3 Pb1 ANG68
8974.299 11139.881 3L Thi GI74 9024.02 11078.51 0.05 3 Zr TA76
8974.95 11139.07 0.10 80 Hf GO70 9026.3 11075.7 3 Ba: RUS5
8975.050 11138.949 0.10 SL Sm1? BL6Y 9027.029 11074.809 SL Th' GI4
8975.050 11138.949 0.10 SL Smu? | BL69 9027.29 11074.49 0.05 40 Hi: GO70
8975.153 | 11138.821 4L Th1 GI74 9027.62 11074.08 40 Br: TE63
8975.627 11138.24 OLW | Tb1 KL69 9027.904 11073.735 3L Th1 GI74
8975.74 11138.10 2 | MI62 9028.449 11073.07 0.01 1 Fe LI76
8977.932 11135.373 0.01 18 B S1 JA67 9029.045 11072.34 42 11 LU75
8977.99 11135.30 40 Tm1 SU73 9029.23 11072.1 3 Cl RA69
8979.148 11133.865 7L Ari MI73 9029.551 11071.72 0.01 1 Fe1 LI76
£8970.51 11133.49 oM 13 M S1 JAR7 Q029 91 11071.28 2 Tm SuU73
8980.983 11131.59 3L Cen VE72 9031.19 11069.71 2 Tm 1 SU73
8981.38 11131.10 2 Tm 1 SU73 9031.403 11069.446 0.01 1 Pb1 ANG68
8982.07 11130.25 0.05 14 Zr TA76 9031.726 11069.049 3L Thn Gl74
8982.240 11130.03 0.01 12 Si1 RA65 9032.22 11068.44 1L Arn MI63
8982.470 11129.747 0.10 SL Sm1 BL69 9032.322 11068.320 4 Ce m LI72
8983.01 11129.08 0.20 3 Zr TA76 9032.57 11068.02 60 Ce SU65
8983.44 11128.55 3H |[Tm1 SU73 9032.640 11067.929 0.02 2L Arn Mi63
8983.649 11128.287 5L Th1 GI74 9033.84 11066.46 0.02 4LB| Bel JH62
8984.050 11127.790 0.06 7L Smn BL69 9034.17 11066.06 0.02 3LB| Bel JH62
8985.866 11125.541 4L Th1 Gl74 9034.590 11065.54 SL Ce1? VE72
8986.059 11125.30 158 Te1 MO75 9054.590 11665.54 5L Ce1? VE72
8986.202 11125.125 0.01 4L Ge1l ANS59 9035.02 11065.02 2 Rer? KL57
8987.090 11124.026 3L Th1 GI74 9035.02 110065.02 2 Re1? KL57
8987.88 11123.05 0.02 300 Cli RA69 9035.458 11064.478 0.01 2 Pb1 AN68
8990.509 11119.80 0.01 21 Fe1 LI76 9035.903 11063.932 2 Asn ANT1
8991.348 11118.757 8L Ar1 MI73 9036.19 11063.6 2 Cl1 RA69-
8991.7 11118.3 1H | Ba RUS5 9037.759 11061.66 4L Ce1 VE72
8993.09 11116.62 7 1 MI62 9038.29 11061.01 150 Cem SU65
8994.762 11114.558 2L Th1 KL72 9038.91 11060.25 2H| Ybn ME67
8994.85 11114.42 SOH | Bail RUSS 9039.48 11059.56 4 I MI62
£2005.070 11114.157 3L Th i G174 9039.754 11059.219 0.m 6 Ph1 AN68
9001.300 11106.464 20L Ar1 MI73 9039.760 11059.212 0.10 SL Sm BL69
9001.798 11105.85 3L Cen VE72 9039.952 11058.977 0.07 5L Gd1 BL71
9003,10 11104.25 2 Tm SU73 9040.00 11058.9 1 Cl RA69
9003.70 11103.51 0.02 3L Gal JO67 9041.415 11057.19 155 Te1 MO75
9005.079 11101.804 SL Th1 GI74 9041.561 11057.009 4L Th1 GI74
9005.33 11101.498 0.02 10 Dy1 CO71 9042.053 11056.407 2L Th KL72
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Section Il. Wavenumber Table (Finding List) —Continued

Vacuum Air Ao | Intensity Vacuum Air Ao | Intensity X
wavenumber | wavelength and Spectrum| Reference | wavenumber | wavelength and Spectrum | Reference
ofem™?) MA) (em™) | character | - o(em™?) MA) (em™%) | character

9043.02 11055.2 2 Cl1 RA69 9079.110 11011.28 | . 3L Ce1 VE72
9043.213 11054.989 4L Th1 GI74 9079.22 11011.15 2000 Tm 1 SU73
9043.818 11054.249 0.01 Zn1 JO68 9079.79 11010.45 600 Bri TE63
9044.20 11053.79 ’ 15 11 MI62 9080.487 11009.61 3L Ce1 VE72
9044.35 -11053.60 20 Tm 1 SuU73 9081.979 11007.80 298 Te1 MO75
9045.63 11052.035 0.05 5L Nd 1 BL70 9082.29 11007.42 10 Bri TE63
9045.742 11051.898 7L Thi Gl74 9082.936 11006.64 42 Te1 MO75
9046.44 11051.05 2 Yb 1 ME67 9083.37 11006.11 2 Tm 1 SU73
9047.27 11050.04 2 1 Ml62 9083.75 11005.655 0.05 7L Nd1 BL70
9048.714 11048.27 19 Te1 MO75 9085.98 11002.95 4 Ybn ME67
9049.25 11047.62 17 Br1 TE63 9086.688 11002.096 0.15 3L Gd1 BL71
9049.392 11047.45 4 Cm CO76 9086.933 11001.800 ) 3L Th1 Gl74
9049.58 11047.21 10 Bri? TE63 9087.779 11000.776 0.20 3L Gd1 BL71
9049.58 11047.21 10 Bri? TE63 9088.39 11000.04 0.02 7 Hf1 GO70
9049.75 11047.00 0.20 80 Hf GO70 9088.74 10999.62 0.02 70 Zr1 TA76
9050.05 11046.638 0.05 SL Nd1 BL70 9089.84 10998.28 400 Br: TE63
9050.389 11046.224 4L Th: - | GI74 9090.20 10997.85 600 Br1 TE63
9050.79 11045.74 30U D Bri TE63 Y092.570 10994.979 0.06 7L Gd1 BL71
9051.69 11044.64 5 Cri KI53 9093.297 10994.10 3L Cen? | VE72
9052.55 11043.59 12 I LU75 9093.297 10994.10 3L Cen? | VE72
9052.911 11043.146 3L Th1 GI74 9093.297 10994.10 3L Cer? | VE72
9053.35 11042.611 0.08 4L Nd BL70 -9094.29 10992.90 0.05 3 Zr TA76
9054.074 11041.73 2 Se1 MO74 - 9094.452 10992.71 9L Th 1 KL69
9055.33 11040.20 0.01 OL Ge1 ANS59 9095.71 10991.19 4 I Mi62
9055.44 11040.07 0.05 9 Zr1 TA76 9095.76 10991.12 2 Bri TE63
9055.53 11039.95 20 Tm SU73 9097.10 10989.51 1 Br1 TE63
9055.66 11039.80 | 60 Bri TE63 9097.58 10988.93 0.02 2H | Zr: TA76
9056.29 11039.03 0.20 20 Hf GO70 9097.703 10988.78 50 Te1 MO75
9058.511 11036.319 4L Thi GI74 9097.89 10988.55 100 Cem SuU65
9059.438 11035.19 3L Ce1x VE72 9099.001 10987.21 0.01 1 Fe1 LI76
9059.47 11035.15 1H | Ybn ME67 9099.23 10986.93 | 0.02 13 Cl RA69
9060.693 11033.661 0.02 14 Mg RI65 9099.46 10986.66 10 Tm 1 SU73
9061.072 11033.20 5L Ce: VE72 9099.66 10986.42 0.02 20 "Zri TA76
9061.973 11032.103 0.02 15 Mg 1 RI65 9100.780 10985.061 0.15 3L Smu BL69
9061.99 11032.09 0.02 1L Lii JO59 9101.222 10984.527 0.01 20 Si1 RA65
9062.459 11031.51 0.01 1 Fe LI76 9101.963 10983.633 : SL Th1 Gl74
9062.59 11031.35 oL Arn M163 9102.502 10982.982 . 3L Th1 Gl74
9062.98 11030.88 0.01 oL Ge1 ANS9 9102.562 10982.910 ! : 4L Th1 Gl74
9063.57 11030.16 0.02 50 Hf 1 GO70 9102.97 10982.424 0.02 0 Dy1: con1
9063.73 11029.96 5 Tm 11 SU73 9102.999 10982.382 0.02 2L Arn Mi63
9064.85 11028.60 2L Ar1 MI73 9103.07 10982.30 100 . Bri TE63
9066.15 11027.020 | 0.02 1 Dy1 Co71 ) 9103.266 10982.061 0.01 30 Sii RA65
9066.349 11026.78 0.01 1 Fe1 LI76 9103.901 10981.29 79 Te1 MO7S
9067.976 11024.81 i3 Cm1 CO76 9104.00 10981.17 30 Cem SuU6s
9067.976 11024.81 3 Cm 1 CO76 9104.58 10980.47 3H| Ybn | MEe7
9068.43 11024.25 10 Br) TE63 9104.89 10980.10 100 Tmi | SUT3
906915 11023.37 1H Ybn MEe67 0105.23 10979.70 6 I Mile2
9069.73 11022.67 0.03 16V K1 RI56 9105.548 10979.308 0.01 80 Sit RA65
9070.470 11021.768 3L Th1 ' GI4 9105.80 10979.00 300 Bri TE63
9071.134 11020.96 2 Se MO74 9106.126 10978.611 0.01 1 Pb AN68
9071.31 11020.761 0.02 1 Dy CO71 9107.678 10976.74 10 Te 1 MO75
9071.44 11020.60 250 I Mi62 9108.24 10976.06 0.02 oL Lii JO59
9072.03 11019.87 0.03 17V K1 RI56 9108.399 10975.871 0.08 4L Gd1 BL71
9072.045 11019.855 0.01 4 Pb1 AN68 9109.435 10974.624 0 © Gdn SP70
9072.383 11019.45 6 Cm1 CO76 9109.68 10974.33 1L Arn MI63
$073.12 11018.55 1 Br: TE63 9110.12 10973.80 2L Arn MIe63
9073.601 11017.965 0.01 80 Sii RA65 9110.278 10973.608 0.01 2 Pb1 AN68
9074.29 11017.14 100 I Mi62 9110.38 10973.48 ‘ 500 Bri TE63
9074.571 11016.787 4L Th1 Gl74 9110.54 10973.29 | 0.25 1L Tm CA69
9075.53 11015.63 30 Cr; K153 9111.32 | 10972.35 | 15 Tm 1 SU73
9076.18 11014.84 0.03 3 i Ch RA69 9111.37 10972.29 0.25 1L Tm u CA69
9077.121 11013.69 0.02 5 Si1 RA65 9111.96 10971.58 ; 0.10 380 Hf: G070
9077.488 11013.25 0.01 1 i Fel LI76 9112.95 | 10970.39 | 4 I Ml62
9077.51 11013.22 20 i Bri TE63 ! 9113.085 10970.229 | oL Th 1 KL72
9077.95 11012.69 60 HU| Ba1 RUS5 9113.665 10969.530}  0.01 40 Ph1 AN68
9078.26 11012.31 - 5 i Bri TE63 9114.72 1" 10968.27 |  0.02 LI Gai JO6T
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Section I1. Wavenumber Table (Finding List) —Continued _
Vacuum Air - Ao Intensity Vacuum Air Ao Intensity
wavenumber | wavelength and Spectrum| Reference || wavenumber | wavelength and Spectrum | ‘Reference
o(ecm™?) MA) (cm™Y | character of(em™?) MA) {cm™?% | character

9115.200 10967.683 0.15 3L Smn BL69 9155.78 10919.07 0.02 3L Li JO59
9117.056 10965.450 0.02 28 . | Mg RI65 9156.396 10918.34 1879 Te 1 MO75
9118.33 10963.92 0.25 1L Tm 1 CA69 9157.15 10917.44 1 Tm SU73
9118.88 10963.260 0.02 Dy1 CO71 9157.432 10917.10 0.01 3 He 1 LT70
9119.189 10962.885 SL Thi GI74 9157.479 10917.05 2LW Thb1 KL69
9119.39 10962.65 20 Bai RU55 9157.79 10916.67 1L Arn M163
9119.49 10962.527 0.02 0 Dy1 CO71 9158.736 10915.55 6 Te1 MO75
9119.69 10962.28 0.02 2L Nen PE71 9158.97 10915.27 0.02 7L Mg n RI55
0120.51 10961.30 3 Br1 TE63 0150.32 1001485 3 Ba RUSS
9120.90 10960.83 2W }Bri TE63 9159.58 10914.54 0.05 20 Hf1 GO70
9121.23 10960.43 0.02 oL Nen PE71 9159.77 10914.32 15 I MIi62
9121.64 10959.94 1H Yb ME67 9159.84 10914.23 0.02 11L Mgn RISS
9123.834 10957.304 0.02 27 Mg1 RI165 9159.841 10914.23 6L Ce.1 VE72
9123.84 10957.30 0.05 3 Zr TA76 9160.21 10913.79 oL Aru? MI63
9123.93 10957.19 12 Cri KI53 9160.386 10913.581 3L Th1 GI74
9124.050 10957.044 0.12 4L Smn BL69 9160.54 10913.401 0.02 1 Dy1- CO71
9125.16 10955.71 0.04 1 Clu RA74 9160.833 10913.05 0.01 9 He1 LT70
9125.54 10955.26 0.01 9 Sy JA67 9162.158 10911.47 SL Ce1 VE72
9125.94 10954.775 0.05 5L Nd 1 BL70 9162.44 10911.14 1L Ar1 MI73
9126.37 10954.260 0.02 2L Ar Mié3 9162.86 10910.635 0.07 5L Nd1 BL70
9127.02 10953.48 10 Tmn SU73 9163.559 10909.802 11 Ca1 RI68
9127.152 10953.320 0.02 25 Mg 1 RI65 9163.8 10909.5 1 Re1 KLS57
9127.20 10953.26 0.10 8 Hi: GO70 9164.409 10908.79 4L Ce VE72
9128.42 10951.799 0.10 3L Nd BL70 9164.55 10908.62 60 D Bri TE63
9128.43 10951.78 0.02 0L Mg u RI55 9165.85 10907.07 3 Tm 1 SuU73
9129,40 10050.62 0.02 1L Nen PE71 0166.68 10906.090 0.02 3 Dy1 COo71
9130.478 10949.33 3L Ce1 VE72 9166.90 10905.83 25 Cri KI53
9130.88 10948.852 0.02 1 Dy1 con 9167.20 10905.47. 0.02 SLB| Ga1 JO67
9131.459 10948.154 4L Th1 Gl74 9168.300 10904.16 5L Ce1 VE72
9131.68 10947.89 1 Bri TE63 9169.37 10902.90 2 Cr K153
9132.00 10947.50 1 Bri TE63 9169.41 10902.84 0.02 8 Zri TA76
9132.078 10947.412 0.01 4L Ge1 ANS59 9170.01 10902.13 60 Ce m SU65
9132.609 10946.775 6LW| Th1 KL72 '9170.167 | - 10901.94 SL Ce VE72
9133.73 10945.4 5 Cl1 RA69 9170.796 10901.193 4L Th1 Gl74
9135.62 10943.17 1 Ybn ME67 9170.99 10900.96 0.05 2 Hf: GO70
9136.234 10942.432 3L Th1 GI74 9171.764 10900.042 0.10 3L Gd1 BLT1
9136.391 10942.244 8L Thn GI74 9172.271 10899.45 6 Cm1 CO76
9136.40 10942.23 3 Re1 KL57 9172.83 10898.78 0.05 11 Zri TA76
9136.731 10941.84 20 Te1 MO75 9173.40 10898.10 0.02 4L Ga1 JO67
9136.914 10941.617 4L Thn GI74 9173.57 10897.90 oL Arn? MI63
9137.95 10940.37 0.05 40 Fi1 LI149 9173.60 10897.87 65 11 Mi62
9139.022 10939.094 1 As 11 ANT1 9173.947 10897.46 9 Cm1 CO76
9139.79 10938.18 0.05 20 Hf1 GO70 9174.320 10897.006 0.06 7L Sm n BLG9
9140.02 10937.898 0.02 12 Lam OD67 9174.50 10896.79 200 Bri TE63
9140.230 10937.648 0.12 4L Sm1 BL69 9174.911 10896.30 0.01 4 Fe1 LI76
9140.429 10937.41 3L Ce1? VE72 9175.736 10895.324 1 Xe1 HU70
9140.429 10937.41 3L Ce1? VE72 9176.30 10894.66 70 I MI62
9140.65 10937.15 0.02 3 Zr1 TA76 9176.868 10893.98 3L Ce1 VE72
9143.120 10934.19 5L Ce1 VE72 9177.87 10892.79 100 Bri TE63
9143.45 10933.80 0.02 20 Hf 1 GO70 9178.66 10891.86 0.02 25 Zr1 TA76
9143.74 10933.44 2 Re1 KL57 9178.761 10891.733 0.02 11L Al1 ER63
9146.71 10929.90 10 Cri K153 9178.99 10891.47 75D 11 MIl62
9146.893 10929.68 3L Ce1 VE72 9179.02 10891.43 250 B Bri TE63
9149.279 10926.83 5L Ce1 VE72 9179.02 10891.43 0.01 1 Pb AN68
9150.259 10925.66 2 Se MO74 9179.980 10890.287 4L Th1 GI74
9150.322 10925.58 22 Te MO75 9180.31 10889.90 4 Tm SuU3
9150.97 10924.81 0.05 25 Fi LI149 9180.88 10889.23 18 11 MI62
9151.245 10924.483 4L Thn Gl7a 9181.36 10888.65 30 Ba1 RU55
9152.120 . | 10923.438 0.02 7L Ar 1l MI63 9181.62 10888.35 10 Ca1 RI68
9152.15 10923.40 0.05 oW Hf GOT70 9182.060 10887.820 [ 0.15 3L Sm BL6Y
9152.227 10923.31 3L Ce1 VE72 9182.068 10887.81 | SL Ce VE72
9153.40 10921.91 0.05 6 Zr TA76 9183.015 10886.688 0.01 15 Pb1 AN68
9153.9 10921.3 Y1 BOS55 9183.920 10885.615 10 Cai R168
9154.59 10920.489 0.02 1 Dy C071 9184.08 10885.42 0.03 f 5 Clu RA7T4
9155.495 10919.411 12 Ca1 RI168 9184.155 10885.336 0.01 30 Si1 RA65
9155.59 10919.30 1 Re1 KL57 9184.78 10884.60 0.02 ] 2V N1 EIs8
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Section 11. Wavenumber Table (Finding Lisi) —~Continued

Vacuum Air Ao Intensity Vacuum Air Ao Intensity
wavenumber .| wavelength and Spectrum| Reference || wavenumber wavelgngth and Spectrum | Reference
ofem™1) MA) (cm™% | character o(em™?) . MA) (em™" | character
i T
9185.060 10884.26 i 0.01 3 Fe1 LI76 9217.86 10845.53 3H Ybn ME67
9185.620 10883.601 @ 0.15 3L Sm BL69 9217.941 10845.438 2L Ar1 MI73
9185.70 10883.51 0.02 32 Zr1 TA76 9218.30 10845.02 0.02 380 Zr1 TA76
9185.89 10883.28 0.05 25 Fi LI49 9218.820 10844.405 4L Thi GI74
018619 10882.92 . 1iH Yhu MFE6a7 9218.951 1084425 4L Cen VE72
9186.29 10882.80 ’ 0.02 S Si1 Li6s 9219.176 10843.986 9L Tb1 KL72
9187.174 10881.76 0.01 2 Fe1 LI76 9219.28 10843.86 2W| Bri TE63
9187.359 10881.5¢ . 3L Ce1 VE72 9219.288 10843.854 0.01 60 Si1 RA65
9188.769 | 10879.871 | 14 Ca1 RI168 9219.470 10843.640 ] 0.05 7L Gd1 BLT1
9189.34 10879.19 | 0.02 1V N1 EI58 9221.233 10841.567 0.01 100 Cl; RA69
9192.0 10876.0 : Y1 BOS55 9221.43 10841.34 : 4 1 MI62
9192.53 10875.419 0.15 3L Nd BL70 - 9222.14 10840.50 ‘ 2H Tm SU73
9192.942 10874.931 80 Kr1 KA69 9222.52 10840.05 500 D Bri TE63
9193.146 10874.69 3L Ce1 VE72 9222.53 10840.04 1L Arn MI63
9194.596 10872.975 0.02 10L Alg ER63 9223.28 10839.16 0.02 3 Cln RA74
9195.74 10871.62 | 90 Br: TE63 9223.439 10838.974 13 Cal R168
9196.70 10870.49 . 0.02 115 Zr1 TA76 9223.45 10838.967 0.02 10 Dy1 COo71
9196.90 10870.25 0.10 2 Hf GO70 9223.50 10838.90 1 Tm SuU73
9196.943 | 10870.20 6L Cenn? VE72 9223.983 10838.335 1 Xe 1 HU70
9196.943 10870.20 6L . Ce1? VE72 9224.37 10837.88 0.02 3L Ne n PE71
9197.141 10869.967 4L | Thi GI74 9224.74 10837.45 ; 1L Ari © MI73
0107.368 10869.6908 | 0.02 2L Arn Mie2 0224.86 10837.30 2H Tm suU7a
9197.37 10869.70 100 Br1 TE63 © 9226.013 10835.95 6L Ce1? VE72
9197.45 10869.60 30 Tm SU73 9226.013 10835.95 6L Ce1? VE72
9197.501 10869.541 0.01 130 Sii RAG5 9226.349 10835.555 8L Tb1? KL72
9197.540 10869.496 14 Cai RI168 9226.349 10835.555 81 Tb1? KL72
© 9198.135 10868.79 0.01 30 Siy RA65 9226.93 10834.87 0.03 8VB Nar RI56
9198.50 10868.36 0.10 | 40 Hf GO70 9227.307 10834.43 SL Ce1 VE72
9198.512 10868.35 1LW| Tb1 KL69 9227.521 10834.179 3L Th GI74
9198.92 10867.87 1L Arn M163 9228.204 10833.378 11 Cai RI68
9199.31 10867.41 0.02 98 Zr TA76 9229.198 10832.21 ; 4L Ce1 VE72
9199.361 10867.343 0.02 3L Aru M1i63 9229.27 10832.13 0.02 9 Cli RA69
9202.304 10863.868 13 Ca1 RI68 9229.46 10831.90 1L Ari MI73
9202.591 10863.53 0.01 3 Fe1 Li76 9230.076 10831.18 4L Ce1? VE72
9203.25 10862.75 4 Tm 1 SU73 9230.076 10831.18 4L Ce1? VE72
9203.456 10862.508 4L Th1 GI74 9230.77 10830.36 100 Ybu ME67
9203.62 10862.31 0.05 | 200 Fi LI49 9231.55 10829.452 | 0.02 3L Ar 1 MIi63
9203.67 | 10862.25 10 Re1 KL57 9231.70 10829.275 11 Cai RI68
9203.74 { 10862.17 0.02 3L Ne n PE71 9231.84 10829.11 | 40 Yb 1 MEo67
9204.244 10861.578 13 Ca1 RI68 9232.83 : 10827.949 { 0.07 5L Nd1 BL70
9205.346 10860.28 8 Se MO74 9233.162 10827.56 3L Ce1 VE72
9207.09 10858.22 oV Ge1 HU64 9233.297 10827.41 3 Cm1 CO76
9207.167 10858.13 5L Ce1 VE72 9233.47 10827.20 30 Tm SU73
9208.29 10856.81 0.02 3 Cln RA74 9233.562 | 10827.091 0.01 ; 140 Si1 RA65
9208.31 10856.80 2 I: Mi62 9233.760 10826.859 0.15 3L Sm 11 BL69
9208.53 10856.53 0.02 62 Zri TA76 9235.550 10824.76 3L Ce VE72
9208.760 10856.252 012 4L Smn BL69 9236.01 10824.22 10 Re1 KL57
9208.76 10856.25 | i 1 Ybu ME67 9236.19 10824.01 1L Ar1? | MI73
9208.927 10856.05 153 Te1 MO75 9236.19 10824.01 1L Ar1? MI73
9209.538 10855.34 9 Cm1 CO76 9236.25 10823.94 0.25 1L Tm CA69
9210.442 10854.269 0.01 1 Pb1 ANG68 9236.847 10823.24 4L Ce1 VE72
9210.577 10854.11 3L Ce1 VE72 9237.197 10822.83 4L Ce1 | VE72
9211.130 10853.458 3L Th1 GI74 9237.263 10822.75 68 Ser . MO74
9211.233 10853.35 3 Cmu CO76 9237.75 10822.18 0.03 | 3 Cly RA69 -
9211.93 10852.52 16 Tm Su73 9238.038 10821.85 ; oL Th1 KL69
9211.983 10852.46 3 Cm 1 CO76 9238.23 10821.62 12 Cri KI53
9212.016 10852.42 9 Cm 1 CO76 . 9239.436 10820.207 6L Ar1 | MI®
9212.5 10851.9 0.30 1 Clu | RAT4 9239.549 10820.075 SL! Thu GI74
9212.66 10851.66 0.05 10U Hf1 GO70 9239.75 10819.84 0 LP1 Ar1 MI73
9212.89 10851.39 0.25 1L Tmu ; CA69 9241.076 10818.287 0.01 1 | Pb1 | ANo68
9212.93 10851.34 40 Tm 1 SuU73 9241.088 10818.27 0.01 2 ' Fer LI76
9214.516 10849.47 0.01 1 Fe1 LI76 9241.44 10817.858 0.02 1L Arn MIi63
9214.87 10849.05 15 Tm SuU73 9242.26 10816.91 8 Cr1i K153
9216.806 10846.775 P10 Cal Ri68 9242.61 | 10816.49 1L Arn Mi63
9217.22 10846.29 0.02 | 4 Hf GO70 9242.93 | 10816.11 0.02 4 Cln RA74
9217.36 10846.12 I 10 Bri TE63 9242.974 | 10816.066 1 As 1 ANT71
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Section 11. Wavenumber Table (Finding List) —Continued
Vacuum Air Ao Intensity Vacuum Air Ao Intensity |
wavenumber | wavelength and Spectrum| Reference || wavenumber wavelgnglh and Spectrum | Reference
o(em™?) AA) (em™Y | character o(em™?) MA) {cm™Y | character

9243.33 10815.65 6 Bri TE63 9275.045 10778.669 0.06 6L Gd1? BL71
9243.490 10815.46 14 | |Tel MO75 9275.045 10778.669 0.06 6L Gd1? BL71
9243.65 10815.28 3H Ru 1? KES59 9275.240 10778.440 0.15 3L Sm BL69
9243.65 10815.28 3H Ru1? KE59 9275.65 10777.97 4 11 MI62
9245.105 10813.573 4L Thi GI74 9276.109 10777.43 3L Ce1 VE72
9245.257 10813.395 6L Thi GI74 9276.493 10776.984 4L | Thi Gl74
9245.44 10813.181 0.05 7L Nd: | BL70 9277.25 10776.11 1 Ybn ME67
9245.57 10813.03 0 P MAS59 9278.21 10774.993 0.02 3V N1 EI58
9245.680 10812.901 0.02 12L Ar 1 MI63 9278.73 10774.38 1 Ybn ME67

. 9245.83 10812.73 5H Tm1 SuU73 9279.07 10773.99 0.04 1 Clu RA74
9246.209 10812.281 5L Th1 GI74 9279.345 10773.68 3 Cm CO76
9246.874 10811.51 3 Cm CO76 9279.562 10773.419 7L Tb1 KL72
9246.90 10811.47 1W |Bri TE63 9279.82 10773.12 0.15 2L Tm CA69
9247.233 10811.085 0.02 35 B Mg 1 RI6S 9280.47 10772.37 0.02 30 Hf 1 GO70
9247.46 10810.82 5H Ybn ME67 9280.98 10771.79 20 I MI62
9248.12 10810.05 300 Bri TE63 9281.569 10771.09 4L Tb1 KL69
9248.65 10809.43 0.02 51 Zr1 TA76 9281.638 10771.01 3L Ce1 VE72
0250.433 10807344 3L Th 1 Cl74 0282.160 10770.404 121 Ari: MI173
9250.882 10806.82 61 Tb1 KL69 9282.43 10770.10 2000 Yb1 ME66
9251.408 10806.21 8 Cm1 CO76 9283.00 10769.43 0.05 40 Fi L149
9252.95 10804.40 3 Br1 TE63 9283.2 10769.2 4H Ba1 RUS5
9253.367 10803.918 4L Thi1 Gl74 9283.760 10768.548 0.15 3L Sm 11 BL69
9253.90 10803.30 1 Tm 1 Su73 9283.919 10768.364 0.02 8L Al ER63
9254.61 10802.47 4 Ybu ME67 9284.83 10767.31 80 Tm 1 sSu3
9255.47 10801.47 0.01 9 Cln RA74 9285.306 10766.755 2L Tb1 KL72
9255.55 10801.37 12 Cr1 KI53 9287.29 10764.45 30 Ce m SuU65
9255.649 10801.254 1 Kr1 KA69 9287.356 10764.378 0.02 8L Arn Mié3
9256.589 10800.157 4L Th1 GI4 9287.467 10764.249 1L Tb1 KL72
9256.678 10800.053 5L Th1 GI74 9287.48 10764.23 0.02 2L Nen PE7]
9256.93 10799.759 0.10 3L Nd BL70 9287.53 10764.178 0.02 3 Dy1 con
9256.97 10799.71 0.25 1L Tm CAG69 9287.94 10763.70 3 Tm Su73
9257.328 10799.295 3LW | Tb1 KL72 9288.226 10763.37 5L Ce1 VE72
9258.36 10798.09 25 Br1 TE63 9288.57 10762.97 0.20 1L Tm CA69
9258.99 10797.36 3 Tm SU73 9288.82 10762.69 0.50 3 Hf GO70
9259.773 10796.444 0.15 3L Gd1 BL71 9290.591 10760.63 4L Ce VE72
9260.10 10796.06 0.03 7 Si1 RA65 9291.357 10759.743 0.01 7 Pb1 AN68
9260.11 10796.05 3LH | Ar1: MI73 9291.645 10759.410 0.01 5 Pb i AN68
9260.93 10795.10 10 Bri? TE63 9291.856 10759.165 20L Ar1 MI73
9261.08 10794.92 5 Rr1? TFA3 9292 087 10758 898 1 Xe1 HU70
9261.430 10794.512 0.08 6L Sm BL69 9292.560 10758.35 | 3L Ce1 VE72
9261.821 10794.056 3L Thu GI74 9292.96 10757.888 0.02 v N1 EIS8
9263.373 10792.26 9 Cm1 CO76 9293.06 10757.77 6 Bri TE63
9264.23 10791.25 40 HU | Ba1 RUSS 9293.47 10757.30 2 Tm 1 SU73
9264.630 10790.783 0.15 3L Sm1? | BL69 9294.655 10755.925 OL Tb ¥ KL72
9264.630 10790.783 0.15 3L Smu? | BL69 9294.66 10755.92 3000 Bri TE63
9265.663 10789.580 3LW | Th1 KL72 9294.685 10755.890 0.06 6L Gd1 BL71
9266.38 10788.746 0.02 3 Dy1 COo71 9294.87 10755.68 0.25 1L Tm CA69
9266.711 10788.36 3L Ce1l VE72 9295.46 10754.99 1 Ybu ME67
9266.87 10788.18 10 I Ml62 9296.035 10754.328 4L Th1 Gl74
9267.96 10786.905 0.02 1 Dy1 co7 9296.21 10754.13 200 Bri TE63
9267.97 10786.90 2 Tm SuU73 9296.33 10753.985 0.02 2L C1 JO66
Y208.003 1U780.850 V.Ul 8U D11 KAOO YZ2906.08 10753.58 16 Bri TE63
9268.077 10786.770 0.02 4L Al ER63 9296.725 10753.530 0.01 17LB| O1 El63
9268.420 10786.371 3L Th1 Gl 9297182 10753.00 0.01 3 | Fe LI76
9268.80 10785.93 0.25 1L Tmn CA69 9298.578 10751.39 8 Te1 MO75
9268.814 10785.912 4L Th1 GIl74 9299.244 10750.617 0.01 1 Pb1 ANG8
9269.38 10785.25 0.02 7 Cli RA69 9299,752 10750.03 SL Ce1 VE72
9269.430 10785.195 0.06 6L Gd1? BL71 9300.26 10749.44 5 Tm1 SU73
9269.430 10785.195 0.06 6 L Gd1? BL71 9300.268 10749.434 3L Th1 GI74
9269.49 10785.13 1L Arn MI63 9300.311 10749.384 0.01 60 Si1 RA65
9269.88 10784.67 4 Tm 1 SuU73 9300.39 10749.29 0.03 9V Na i1 RI56
9269.976 10784.560 0.01 30 Sit RA65 9301.66 10747.8 1 Cl RA69
9270.0 10784.5 Y1 BO55 9301.73 10747.744 0.02 1 Dy1 CO71
9270.990 10783.38 3L Ce VE72 9302.20 10747.20 20 Br1 TE63
9271.274 10783.05 0.01 5 Fe1 LI76 9302.29 10747.10 0.10 3 Zr1 TA76
9272.138 10782.045 0.02 9L Al ER63 9302.86 10746.44 0.03 10V Nai RI56
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Section Il. Wavenumber Table (Finding List) —Continued

Vacuum Air i Ao Intensity Vacuum Air Ao Intensity
wavenumber | wavelength : i and Spectrum| Reference wavenumber wavelgngth and Spectrum | Reference
o(em™) MA) i {ecm™Y | character o(em™?) MA) {em™% | character

9303.210 10746.04 SL Tb1 KL69 9338.368 10705.576 8L Tb1 KL72
9303.286 10745.946 0.01 2 Pb1 AN68 9339.869 10703.856 0.08 4L Gd1 BL71
9303.35 10745.87 . 3 Yb 1 ME67 9340.95 10702.62 4 Th KL50
9303.37 10745.85 4 Tm 1 SU73 9341.71 10701.75 1 Tm SU73
0304.71 10744.31 0.02 61B | In1 JO67 0342.60 10700.73 AV Cen HU64
9304.804 10744.20 3 Cm1 CO76 9342.97 10700.30 8 Tm 1 SU73
9306.29 10742.48 100 Bri? TE63 9343.375 10699.84 23 Se1 MO74
9306.29 10742.48 100 Bri? TE63 9343.884 10699.256 20 Kr1 KA69
9306.58 10742.14 1000 Bri TE63 9346.00 10696.84 0.02 550 Zr1 TA76
9309.175 10739.148 0.01 1 Pb1 ANG8 9346.11 10696.71 0.05 5 Hf1 GO70
9309.25 10739.07 0.02 460 Zr1 TA76 9346.327 10696.46 4L Cen VE72
9309.91 10738.30 1 Tm SU73 9346.72 10696.02 100 I Mi62
9309.98 10738.22 0.10 7 Hf1 GO70 9347.68 10694.91 12 Bri TE63
9310.91 10737.15 30 Ce m SU65 9348.257 10694.251 0.01 30 Sii RA65
9311.780 10736.144 0.12 4L Sm BL69 9348.45 10694.03 2000 Tm 1 SU73
9311.91 10736.00 0.10 7 Hf . GO70 9348.59 10693.88 0.02 14 Zr1 TA76
9313.589 10734.059 0.01 4L Ge 1 ANS9 9349.20 10693.167 0.02 3V N1 EI58
9313.756 10733.866 20L Ar MI73 9349.62 10692.698 0.02 1 Dy1 CO71
9315.163 10732.245 SL Th1 Gl74 9350.25 10691.98 0.04 2 Cln RA74
9315.23 10732.17 0.10 3 Zr TA76 9350.73 10691.42 0.25 1L Tm ; CA69
9315.28 10732.11 4L Ari MI73 9350.88 10691.250 0.02 oL C1 JOs66
9315.43 16751.94 3 Ybu MEGT 9351.00 10691.12 1 I MAGO
9315.55 10731.80 0.01 1L Ge1 AN59 9351.08 10691.02 1H Ybn ME67
9315.74 10731.58 6V Ge1 | HU64 9351.926 10690.06 1L Thb 1 KL69
9316.67 10730.510 0.02 4V N1 . EI58 9352.220 10689.719 0.01 25 Sit RA65
9317.3 10729.8 10 Lui | K154 9352.67 10689.20 2H Ybu ME67
9317.52 10729.533 0.02 6L C1 JO66 9353.23 10688.57 0.25 1L Tm CA69
9317.592 10729.447 2 Kr1 KA69 9355.64 10685.82 100 I Mi62
9318.57 10728.322 10 Cai1 RI68 9356.05 10685.345 0.02 6L Ci JO66
9319.10 10727.72 200 Yb1 ME66 9356.11 10685.28 0.09 6 Si RA65
9319.364 10727.408 0.01 30 Si1 RAG65 9356.82 10684.46 400 Ce m SU65
9319.72 10727.00 5 Tm i SU3 9357.8 10683.4 Y1 BOS5S
9319.755 10726.97 3 Cm1 CO76 9357.950 10683.175 0.06 5L Gd1 BL71
9319.782 10726.926 8L Th1 Gl74 9358.03 10683.082 0.02 8L C1 | JOs6
9321.092 10725.418 6L Th1 Gl74 9358.06 10683.050 12L Arn MI63
9322.068 10724.30 4 Cm1 CO76 9358.41 10682.65 0.05 6L Tm CA69
9322.394 10723.921 7L Thu GI74 9358.46 10682.60 0.05 12 Zr: TA76
9322.727 10723.537 oL Tb1 KL72 9358.98 10682.0 7 Cl | RA69
9323.11 10723.10 15 Bri TE63 Y359.448 10681.43 1 FPi MAS9
9323.5 10722.6- Y1 BOS55 9360.039 10680.79 . 5L Ce1 VE72
9324.01 10722.07 2B It Mi62 9360.35 10680.43 40 Tm1 SuU73
9324.34 10721.68 3H Ybu | ME67 9360.984 10679.719 0.06 6L Gd1 BLT1
9325.34 10720.530 iL Arnm | Ml63 9361.92 10678.64 1 Ybu ME67
9325.370 10720.498 0.12 4L Sm 1 BL69 9361.95 10678.62 0.02 8 Hf GO70
9325.37 10720.50 50 Cem? . SU65 9362.161 10678.369 3L Th1 GI74
9325.37 10720.50 50 Cem? | SU6S 9363.60 10676.73 30 Ybu?| ME67
9326.580 | 10719.108 0.10 5L Sm BL69 9363.60 10676.73 30 ' Ybn?| ME67
9326.81 10718.84 100 Br1 TE63 9363.94 10676.337 0.02 10 | Dynmn CO71
9327.32 10718.25 0.02 1] Cl: RA69 9364.291 10675.940 0.01 16 L. O1 EI63
9327.58 10717.954 0.02 6V N1 EIs8 9364.480 10675.725 0.01 17L O1 ElI63
9328.05 10717.42 0.02 5L Ini JO67 9366.34 10673.60 1} Tm SuU73
9328.35 10717.07 2 Ybn ME67 9366.44 10673.50 0.02 123 Zrx TA76
9328.40 10717.02 2 Yb: ME66 9366.520 10673.40 3L Ce1 VE72
9328.78 10716.583 i 500V Prm SU74 9367.13 10672.70 6 Tm i Su73
9330.110 10715.052 015 | 3L Sm 1 BL69 | 9367.60 10672.17 18 ) Cr1 K153
9330.357 10714.768 008 ;. 4L | Gd: BL71 9367.871 10671.86 3L Ce1 VE72
9330.50 10714.60 1L Ar1 MI73 9368.24 10671:444 0.02 0 Dy COT71.
9331.42 10713.550 0.02 8V N1 EI58 9368.574 10671.07 3 Cm 1 CO76
9332.088 10712.780 15L Ar1 MI73 9368.80 10670.80 1 Tm SU73
93;'53.]2 10711.6U 80 Ybn KAT3 9369.004 10670.57 | 41 Ce1 VE72
9333.243 10711.455 0.01 1 Pb1 AN68 9369.441 10670.08 OLW Tbi KL69
9336.84 10707.333 002 . 6L C1 JO66 9369.478 10670.03 5L Ce1 VE72
9337.31 10706.79 | 15 11 Mi62 9369.61 10669.880 0.10 3L Nd BL70
9337.315 10706.783 ' 1 Xe 1 HU70 9369.68 10669.80 2 Tm1 Su73
9337.50 10706.57 002 | 3 i Cln RA74 9371.31 | 10667.95 | 0.02 | 140 Zrt | TA
9337.66 10706.39 | 0.10 3 | zr TA76 6371.533 | 10667.69 | | 3L Cel | VET2
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Section Il. Wavenumber Table (Finding List) —~Continued
Vacuum Air Ao | Intensity Vacuum Air Ao Intensity
wa b wavelength and Spectrum|. Reference || wavenumber | wavelength and | Spectrum | Reference
o(em™?) MA) (cm™Y | character o(ecm™Y) A(A) {em™Y | character

9371.645 10667.565 0.06 6L Gd1 BL71 9405.628 10629.02 4L Cel VE72
9371.68 10667.53 15 1Cr: KI53 9406.43 10628.11 4 Ybn ME67
9372.75 10666.30 2H |Ybn ME67 9406.844 10627.647 0.01 20 Si1 RA65
9373.176 10665.82 3L Ce1? VE72 9407.145 10627.306 2 Gdn SP70
9373.176 10665.82 3L Ce1? VE72 9407.712 10626.665 8 Kr1 KA69
9374.30 10664.54 1L Arn Mle63 9408.68 10625.57 8 Re1 KL57
9374.570 10664.234 5L Th1 GI74 9409.77 10624.34 1 Bri TE63
9375.30 10663.40 2V |Gel HU64 9409.803 10624.304 0.06 6L Gd 1 BL71
9376.01 10662.60 0.05 21 Zr TA76 9409.958 10624.129 0.01 2 Pb1 ANG68
9377.33 10661.10 4 Tm 1 SU73 9410.62 10623.38 2L Ar1 MI73
9377.42 10660.99 2L Arn Mle63 9410.80 10623.177 0.02 5V | Ni EI58
9377.436 10660.975 0.01 120 Sii RA65 9411.517 10622.370 0.06 6L Gd1 BL71
9377.549 10660.847 3L Thn GlI74 9411.575 10622.31 1LW| Tb1 KL69
9377.59 10660.80 R Rr1 TE63 9411.68 10622.18 0.02 6 Hf 1 GCO70
9377.96 10660.380 0.05 SL Nd 1 BL70 9413.23 10620.44 0.05 680U | Hf GO70
-9378.99 10659.209 0.05 SL Nd1 BL70 9413.29 10620.4 7 Cl RA69
9379.147 10659.03 SL Ce1 VE72 9413.93 10619.65 1 Bri TE63
9379.261 10658.91 9 Cm i €O76 9414.097 10619.458 0.02 7L Armn MIe3
9379.719 10658.38 3L Ce1 VE72 9414.122 10619.43 6L Ce VE72
9379.94 10658.13 0.04 1 Cln RA74 9414.62 10618.87 0.05 SH | Zr: TA76
9382.413 10655.32 3L Ce1? VE72 9414.99 10618.45 40 Re1 KL57
9382.413 10655.32 3L Ce1? VE72 9416.521 10616.72 0.01 1 Fe1 LI76
9383.41 10654.19 0.02 4 Hf GO70 9416.86 10616.34 0.02 2 Ch RA69
9383.44 10654.16 0.02 570 Zr TA76 9416.89 10616.31 1 Br TE63
9383.66 10653.90 1 Tm SuU73 9417.26 10615.89 1L Ari MI73
9383.663 10653.90 3L Ce1 VE72 9417.731 10615.36 3L Ce VE72
9384.43 10653.034 0.02 8V N1 EIs8 9418.044 10615.008 4L Th1 GI74
9385.90 10651.36 5 Ybn? |ME67 9418.93 10614.01 1L Arn MIl63
9385.90 10651.36 5 Ybn? |ME67 9419.12 10613.80 2 Tm Su73
9386.831 10650.30 150 Se1 MO74 9419.481 10613.388 4L | Thi GI74
9386.976 10650.14 3L "|Ce: VE72 9419.550 10613.310 8LW| Th1 KL72
9387.25 10649.83 6 Ru1 KES59 9419.826 10613.00 3L | Ce1 VE72
9387.762 10649.249 0.01 50 Pb1 ANG68 9420.33 10612.432 0.08 4L Nd BL70
9387.808 10649.20 4 Se MO74 9420.63 10612.10 0.02 1 Cli RA69
9387.90 10649.10 30H |Bai RUSS 9423.68 10608.66 40 Br: TE63
9388.237 10648.71 5L Ce1 VE72 9423.871 10608.444 20B Kr1 KA69
9389.17 10647.66 12 Cr1 KIs3 9424.504 10607.731 20B Kri KA69
9389.29 10647.516 0.10 3L Nd1 BL70 9424.54 10607.69 OL | Arn MIl63
9391.761 10644.714 1 Kr1 KA69 9425.95 10606.10 8 Tm 1 SU73
9392.41 10643.981 0.02 6V N1 EIS8 9426.519 10605.464 4L | Thi GI74
9392.659 10643.697 0.01 1 Pb1 AN68 9426.54 10605.44 0.02 3L Nen PE71
9395.138 10640.89 3 Te1 MO75 9426.703 10605.27 3 Cm CO76
9395.90 10640.03 0.04 1 Cln RA74 9426.73 10605.228 0.02 1 Dy1 conl
9396.05 10639.86 1L Arn Mlé63 9426.8 10605.2 Yn BO55
9396.40 10639.45 100 Re1 KL57 9427.25 10604.65 0.02 30 Hf GO70
9396.96 10638.82 15 Bri TE63 9427.49 10604.372 0.05 SL Nd 1 BL70
9397.38 10638.35 1 Ybn ME67 9428.15 10603.64 4 I1? Mil62
9397.581 10638.121 0.02 8L Ar 1 MI63 9428.15 10603.64 4 117 Mi62
9397.65 10638.05 0.05 330 Hf 1 GO70 9428.27 10603.50 1 Tm SuU73
9397.924 10637.733 0.15 3L Gd1 BL71 9428.326 10603.431 0.01 120 Si1 RA65
9397.945 10637.71 36 Te MO75 9428.93 10602.75 2H' | Ybn MEé67
9100.48 10634.84 0.02 s Hf GO70 9429.60 10602.00 7 Tm 1 SuU73
9401.15 10634.08 1 Bri TE63 9430.151 10601.379 1LW| Tb1 KL72
9401.90 10633.24 5 Yb1 MEG66 9430.853 10600.59 . 4L Ce1 VE72
9402.04 10633.08 0.01 210 S1 JA67 9430.94 10600.50 0.02 18 Cl1 RA69
9402.116 10632.99 3L Ce1 VE72 9431.33 10550.83 0.05 10 Hf GO70
9402.20 10632.89 400 Ybn KA73 9431.43 10599.94 1 Br: TE63
9403.39 10631.55 20D Tm SU73 9431.44 10599.928 0.02 10 Dy1 Cco71
9403.50 10631.42 2 Cr1? KI53 9431.57 10599.790 0.02 10 Dy1 Co71
'9403.50 10631.42 2 Cr1? K153 9432.00 10599.31 8 Re1 KL57
9404.66 10630.12 0.02 3 Cl RA74 9433.883 10597.19 161 Te1 MO75
9404.72 . |10630.05 4 Ru1? KES59 9434.09 10596.958 0.02 6V | Ni EIs8
9404.72 10630.05 4 Ru1? KE59 9434.14 10596.92 1 P1 MAS9
9405.112 10629.60 60 Te1 MO75 9434.48 10596.51 5V | Gel HU64
9405.25 10629.45 18 Br: TE63 9434.794 10596.163 2L Th1 KL72
9405.323 10629.367 0.06 6L 'Gdr BL71 9435.94 10594.87 0.05 50 Hf 1 GO70
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Section II. Wavenumber Table (Finding List) ~Continued

Vacuum Air Ao Intensity : Vacuum Air Ao Intensity
wavenumber | wavelength and Spectrum| Reference || wavenumber | wavelength and Spectrum | Reference
ofem™}) MA) {em™Y) | character ofem™") AMA) (em™) | character

9436.95 10593.74 2 Re1l KL57 9470.283 10556.454 7L Th1 GI74
9438.25 10592.28 0.05 18 Fr LI49 9470.69 10556.001 0.10 3L Nd BL7V
9438.59 i 10591.905 0.02 5V N1 EIs8 9470.78 10555.90 | 1L Arn Miée3
9438.94 10591.51 10W |Bri TE63 9470.819 10555.86 43 Te1 MO75
9439.050 10591.385 0.15 3L Sm 1 BL69 9471.60 10554.986 0.05 SL Nd BL70
9439.89 10590.44 0.05 7L Tm1 | CA69 9471.734 10554.837 4L Thi Gl74
9441.43 10588.71 0.05 45 Fi L14¢ 9471.79 10554.77 0.02 8 Cl1i RA69
9441.55 ; 10588.59 6 I: | MI62 9471.84 10554.72 1 Br TE63
9442.49 10587.53 0.25 1L Tm CA69 9471.89 10554.66 0.20 1L Tm CA69
9442.728 10587.26 SLW | Th1 KL69 9474.44 10551.83 0.02 170 Zr1 TA76
9442.758 10587.23 2 Se MO74 9475.241 10550.93 3L Cel VE72
9442.870 10587.100 3L Th1 GI74 9475.97 10550.12 3 Cr1 K153
9442.897 10587.07 8 Se MO74 9476.40 10549.638 0.02 8V N1 EIs8
9444.48 10585.30 6 Tm 1 sU73 0476.422 10549.615 | 1 Kr1 KA6Q
9444.491 10585.29 3L Th1 KL69 9476.46 10546.24 1 Ybn ME67
9444.59 10585.17 0.02 4 C1 RA69 9476.87 10549.12 1L Arn Mi63
9444.617 10585.141 0.01 | 120 Si1 RA65 9476.929 10549.06 5 Cm1 CO76
9444.86 10584.87 | 1. }Ybn | MEe7 9478.07 10547.78 4 Ybn | ME67
9446.14 10583.435 | 0.10 I 3L Nd1 BL70 9478.411 10547.40 15 Te MO75
9446.900 10582.584 | 0.06 | 7L Sm 1 BL69 9478.929 10546.83 4 Cm1 CO76
9447.298 10582.14 0.02 2 Sii RA65 9478.99 10546.76 0.04 4L Nn ERS8
9447.736 10581.647 0.01 1 Pb AN68 9480.02 10545.62 . 15 I Mi62
9447.85 10581.52 8 P MAS59 9480.309 10545.29 3L Ce1 VE72
9448.37 10580.93 0.04 3 Cln RA74 9482.390 10542.99 9 Cm1 CO76
9448.47 10580.83 2L Ar I Mi63 9482.57 10542.78 0.02 4 Cln RA74
.9448.55 10580.74 1 Ybn ME67 9483.671 10541.552 0.02 SL Ar 1t MIle3
9450.80 10578.22 20 Nl Mi62 9483.96 10541.226 0.02 4L C1 JOo66
9451.47 10577.47 0.02 340 Hi GO70 9484.073 10541.105 8L | Thb1: KL72
9451.766 10577.14 0.01 1 Fe1r L176 9484.205 10540.958 SL Th1 GI74
9452.07 10576.79 0.01 1L Ge1 ANS9 9484.69 10540.42 200 Ce m SuU65
9453.021 10575.731 1B Kr? KA69 9484.701 10540.41 4L | Tb: KLG9
9453.102 10575.64 3L Ce1 VE72 9484.9 10540.2 Y1 i BOSS
9453.392 10575.316 1B Kr1? KA69 9484.97 10540.10 8 Ba1 RUS5
9454.12 10574.50 2H |Ybu ME67 9485:11 10539.95 20 Tm Su73
9454.500 10574.077 0.15 3L Sm BL69 9485.33 10539.72 50 1 MIi62
9456.11 10572.28 0.03 3V Na1 RIS6 9485.45 . 10539.573 0.02 wv N1 EIs8
9456.917 10571.374 3 Gdu SP70 9485.785 10539.202 0.01 44 Cl: RA69
9457.69 10570.51 1 Yb 1 ME67 9486.937 10537.922 0.01 1 Pb1 AN68
9457.964 10570.20 2 Se MO74 9489.10 10535.52 | ‘ 5V | Gei HU64
9458.160 10569.985 0.15 3L Sm BL69 9489.10 10535.52 2L Arn Mi63
9458.43 10569.68 2 Tm 1 su73 9489.57  10535.00 0.04 ‘ 3 Cln RA74
9458.44 10569.67 2D Br1 TE63 9489.62 10534.95 fo10 I Mi62
9459.104 10568.93 3L Ce1 VE72 9489.701 10534.85 i 2 Se1 MO74
9460.3 10567.5 1 Yb 1 ME66 9490.15 10534.36 . 300 Ce m SU65
9460.46 10567.42 3 “Ybun ME67 9490.64 10533.81 - 0.02 130 U Hf GO70
9460.95 10566.87 100 Br: TE63 9490.67 10533.775 0.02 5V Ni EI58
9461.59 10566.15 250 Bri TE63 | 9491.024 10533.385 3 Th1 GI74
9461.62 10566.12 0.05 4 Cl RA69 - | 9491.24 10533.14 6 Tm 1 sU73
9461.73 10566.00 0.03 1V Na1 RIS6 . 9492.062 | 10532.23 0.01 6 Fe1 LI76
9461.91 10565.79 0.02 5 Cln RA74 | 9492.944 | 10531.25 -] 18 Se1 MO74
9462.21 10565.46 4 Ybu ME67 | 9492.99 | 10531.20 3 Tm SU73
9406Z.349 10505.300 6L Thi Gi74 9493.094 10531.09 14 Se 17 MO74
9462.62 10565.00 10 Tm SU73 9493.094 10531.09 14 Se1? MO74
9463.630 10563.88 8L Thb1 KL69 9493.708 | 10530.407 0.06 6L Gd1 BL71
9463.886 10563.59 3L Ce VE72 9493.85 10530.25 3 Tmn SU73
9464.07 10563.39 0.04 3 Cln RAT4 0494.45 10529.58 3 Br1? TE63
9464.12 10563.328 0.02 5V Ni EI58 9494.57 16529.45 6 P MAS9
9465.20 10562.13 oV Ge1 - HU64 9494.62 10529.40 3 Bri? TE63
9466.271 10560.93 2L Th1 " KL69 9494.677 10529.332 20L Ari MI73
9466.31 10560.88 0.02 4 Cl1 RA69 9494.82 10529.18 5 | Thm KL50
9466.58 10560.58 0.02 2 Ci1 | RA69 9495.34 10528.60 020 ' 20 Hf GO70
9467.05 10560.059 0.16 3L Nd1 |‘ BL70 9496.004 | 10527.861 I Xe1 HU70
9468.088 10558.91 3 Cm1 | CO76 " 9496.069 10527.789 SL Th o FHé64
9469.33 10557.52 {025 | 1L |Tmmn | CA69 8486.426 | 00426.282 4L | RO LH62
9470.21 10556.54 i 20 Re: | KL57 8486.40 00426.20- I 0.04 ' 20 Hf FN60
9470.26 10556.48 | 2H {Ybmn |ME67 8486.68C 00426.000 | 0.06 6L Fd O BL60
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Section 1I. Wavenumber Table (Finding List) —Continued
Vacuum ] Air Ao Intensity Vacuum Air Ao Intensity
wavenumber | wavelength and | Spectrum| Reference || wavenumber | wavelength and | Spectrum | Reference
ofem™?) AA) (em™Y | character o(cm™?) MA) (em™") | character
8486.48 00426.22 0.04 8 Zr 0 166 9523.444 10497.53 27 Te1 MO75
8486.826 10525.841 4L |Th Gl 9524.01 10496.90 7 Tm 1 SU73
9498.449 10525.15 3L (Ce1 VE72 9524.17 10496.73 0.02 1 Hf 1 GO70
19499.33 10524.18 - 0.02 3 C1 RA69 9524.882 10495.941 0.02 2L Arn Ml63
9499.61 10523.86 0.02 2L |Fu PA68 9525.879 10494.843 6L | Th1 GI74
9500.04 10523.389 0.02 - 0 Dyn €071 9526.26 10494.42 400 Ce m SU65
9500.301 10523.10 7TLW i Th1 KL69 9526.26 10494.426 0.02 1 Dy1 Co71
9502.49 10520.68 0.05 5 Zr1 TA76 9526.58 10494.08 30w It Mi62
9502.57 10520.583 0.02 8V |N1 EIs8 9527.032 10493.57 745 Te1 MO75
9502.86 10520.27 20 Tm 1 SuU73 9528.229 10492.255 6L | Thi Gl74
9503.542 10519.510 9L Arn MIl63 9530.08 10490.21 0.05 10 F1 L149
9505.89 10516.91 oL Arn? MI63 9530.25 10490.03 1 Ybn ME67
9506.13 10516.65 40 Yb ME67 9531.76 10488.37 50 Ce m SuU6s
9506.17 10516.61 60 Yb1 ME66 9532.7 10487.3 2H | Ba1: RUS55
9506.59 10516.14 10 Ca1 RI68 9532.720 10487.312 1LW Tb1 KL72
9507.07 10515.61 0.02 33 Zry TA76 9532.80 10487.23 10 Iy Ml62
9507.27 10515.40 100 I Mi62 9532.90 10487.11 0.03 8V | K1 RI56
9507.437 10515.200 1 Xe 1 HU70 9533.294 10486.68 3L Ce1 VE72
9508.37 10514.17 0.01 25 Cln RA74 9533.44 10486.520 0.15 3L Nd1 BL70
9508.80 10513.70 0.02 6 Cin RA74 9533.554 10486.394 2B | Krr1? KA69
9508.82 10513.67 1 Br1 TE63 9533.70 10486.24 20 Cr1 KI53
9509.07 | 10513.399 0.02 7V I N1 E158 9533.710 10486.223 0.12 4L | Smn BL69
9509.119 10513.34 3L Ce1 VE72 9534.076 10485.820 2B Kr1? KA69
9509.309 10513.14 6 Cm1 CO76 9534.31 10485.56 2 Ybn MEG67
9509.81 10512.58 40 Ru KE59 9534.340 10485.530 8 N1 ER71
9509.870 10512.51 6L | Thi KL69 9534.991 10484.814 I Xe1 HU70
9509.92 10512.46 0.01 19 Cln RA74 9535.21 10484.57 0.02 1 Pb1 AN68
9510.143 10512.209 5L | Thi Gl74 9535.37 10484.40 0.05 2 Hf 1 GO70
9510.33 10512.01 0.02 7 Cln RA74 9536.313 10483.360 4L Th GI74
9510.8 10511.5 Y BOSS5 9536.32 10483.35 8 Bri TE63
9510.81 10511.48 3 Pi MAS9 9536.419 10483.244 9LW Thi KL72
9510.864 10511.412 0.06 6L | Gdi BL71 9536.676 10482.97 1L | Tbi KL69
9511.60 10510.60 0.02 3LD | Lis JO59 9537.41 10482.15 0.03 SV ]| K1 RIs6
9512.18 10509.96 10 Crj KI53 9537.97 10481.54 0.02 4L | Fn PA68
9512.21 10509.92 0.10 40 Hf 1 GO70 9539.24 10480.15 0.02 200 Hf 1 cO70
9512.269 10509.86 197 Te1 MO75 9539.71 10479.63 0.03 9V K1 RIs6
9512.934 10509.12 0.01 14 Cln RA74 9540.12 10479.18 *0.05 38 Zr TA76
9513.25 10508.775 0.10 3L Nd 1 BL70 9541.22 10477.97 CL | Wi LA68
9513.31 10508.71 0.01 6 Cln RA74 9541.884 10477.24 3L | Ce VE72
9513.690 10508.289 0.06 7L Sm BL69 9541.97 10477.15 1H| Ybn ME67
9513.878 10508.09 9 Cm1 CO76 9542.97 10476.05 2000 Tm 1 SU73
9514.03 10507.91 12 Bri TE63 9543.70 10475.25 0.25 1L | Tm CA69
9514.82 10507.042 0.10 3L | Nd BL70 9544.49 10474.379 0.05 7L | Nd1 BL70
9514.85 10507.004 0.02 8V N1 EI58 9544.83 10474.004 0.02 1 Dy1 co71
.9515.10 10506.73 0.02 33 Cl1 RA69 9544.99 10473.83 1L | Ar: Mi73
9515.20 10506.62 0.02 10 Clu RA74 9546.33 10472.36 0.02 3 Cly RA69
9515.314 10506.495 25L Ar} MI73 9546.70 10471.96 5 Tm 1? Su73
9515.38 10506.43 0.02 15 Cli RA69 9546.70 10471.96 5 Tm1? | SU73
9515.47 10506.32 0.03 6 Cln RA74 9547.34 10471.26 100 Bai RUS5
9515.64 10506.13 ‘2LP | Ar: MI73 9548.799 10469.65 0.01 13 Fe1 LI76
9515.930 10505.817 0.06 7L Gd1 BL71 9548.891 10469.552 1 Gdn SP70
451653 10505.16 0.02 S Cln RA74 Q5449.19 10469.23 3 1 Mle62
9516.62 10505.05 8 Bri TE63 9550.50 10467.79 0.02 7 Cl1 RA69
9518.690 10502.770 0.12 4L | Sm BL69 9550.76 10467.50 0.03 5 Cl RA69
9518.851 10502.592 4L Thi GI74 9551.06 10467.173 0.02 20L | Arn Ml63
9518.88 10502.56 1 Ybn ME67 9551.49 10466.70 0.02 1 Hf G070
9520.22 10501.08 4 Ybn ME67 9551.506 10466.685 3L| Th Gl74
9520.96 10500.271 0.02 6V | N1 Eis8 9551.51 10466.683 0.02 100 Dyn con
9521.008 10500.212 0.02 6L | Arm Mle63 9551.540 10466.648 0.06 7L| Smn BLé69
9521.11 10500.10 0.05 2 Cln RA74 9551.568 | = 10466.62 21 Se1 MO74
9521.683 10499.468 2 Asn AN71 9551.65 10466.54 5000 I MI62
9522.01 10499.11 200 Tm 1 SuU73 9552.703 10465.373 2L Th1 KL72
9522.139 10498.965 0.01 100 Ph1 AN68 9553.73 10464.25 10 Re1 KL57
9522.331 10498.75 0.01 1 Si RA65 9554.73 10463.15 0.02 ‘ 540U | Hf GO70
9522.565 10498.496 SL Thy GI74 9557.864 10459.723 \ 4L Th1 GI74
9523:4  1'10497.6 6 Lui KI54 9557.89 10459.70 0.01 1L| Ge: ANS59
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Seetion 11. Wavenumber Table (Finding List) —Continued

Vacuum Air Ao Intensity : Vacuum Air Ao Intensity
wavenumber | wavelength and Spectrum| Reference || wavenumber | wavelength and Spectrum | Reference
ofem™Y) MA) {em™Y) | character olem™) | MA) (em™?Y) | character

9557.99 10459.59 5V Ge1 HU64 9594.692 10419.574 7L Th n Gl74
9558.03 10459.55 1 1 Ml62 9595.13 10419.099 0.07 6L Nd 1 BL70
9558.153 10459.406 0.01 |1300 S1 JA67 9595.22 10419.00 0.20 4 Hf 1 GO70
9558.725 10458.78 3L Ce VE72 9596.00 10418.15 1 Ino MAG60
9558.908 10458.580 [ Kr1 KA69 9596.15 10418.00 0.05 31 Zr1 TA76
9559.10 10458.37 400 Cem SU65 9596.80 10417.29 0.05 70 Fi LI49
9559.47 10457.96 30000 Bri TE63 9597.30 10416.75 2 Cr1 KI53
9560.46 " 10456.88 1 Ybn ME67 9597.44 10416.61 75 I MIl62
9560.480 10456.86 3L Ce VE72 9597.84 10416.16 5 Ybn ME67
9560.575 10456.757 0.01 310 S1 JA67 9598.81 10415.10 8 Bri? TE63
9561.36 10455.90 1 P MAS9 9598.93 10414.97 8 Bri? TE63
9561.38 10455.88 2. Ybn : ME67 9599.179 10414.70 0.02 10 Si RA65
9561.53 10455.71 0.02 1L Nen PE71 9599.69 10414.15 1 Ybn ME67
9561.769 10455.451 0.01 1650 S JA67 9599.78 10414.05 0.10 1 Hf CO070
9561.77 10455.45 2 1 MI62 9600.251 10413.54 3L Cen? | VEZ2
9561.87 10455.34 0.02 8L Nen PE71 9600.251 10413.54 3L Ce1? VE72
9562.55 10454.60 10 Tm SU73 9600.45 10413.32 0.02 2L Fn PA68
Q563 663 10453.38 4 Se 1 MO74 9600.753 10412.996 41 Th1 GI74
9563.69 10453.35 150 Cem SU65 9600.878 10412.86 3L Cei VE72
9564.243 10452.75 0.01 2 Fe1 LI76 9600.95 10412.80 10 11 MI62
9565.130 10451.78 SL Tb1 KL69 9601.944 10411.704 9L Th1 KL72
9565.220 10451.679 0.12 4L Sm1 BL69 9602.23 10411.40 10 Ybn ME67
9565.87 10450.97 1L Wi LA68 9603.03 10410.53 2L Arn Mi63
9566.346 10450.448 3L Th1 GI74 9603.73 10409.77 - 2L Wi LA68
9567.250 10449.461 0.15 3L Sm BL69 9603.8 10409.7 3H Ba1 RUS5
9568.15 10448.48 0 P1 MAS9 9605.66 104G7.68 0.04 1 Cln RA74
9568.17 10448.46 . 2 Tm 1 SU73 9606.10 10407.20 1L Arm Mle3
9568.797 10447.771 0.02 2L Ar 11 MI63 9606.43 10406.85 0.10 760 Hf GO70
9569.508 10446.995 4L Tb1 KL72 9607.68 10405.49 6. In MA60
9570.28 10446.15 ‘ 1 Ybun ME67 9607.7 10405.5 0.02 1L Fn PA68
9571.03 10445.35 5 It Mi62 9607.762 10405.40 3L Ce1 VE72
9571.09 10445.27 | 4H Ybnu ME67 9608.048 10405.09 3L Ce1 VE72
9571.18 .10445.17 1 0.50 4 Hf GO70 9608.228 10404.895 0.01 100L Ge1 ANS59
9573.56 10442.57 1L Arnm MI63 9608.591 10404.502 3L Th GI74
9574.094 10441.991 0.08 4L Gd1 BL71 9610.680 10402.24 3L Ce1 VE72
9574.73 10441.30 1 . | Tm SU73 9610.73 10402.19 0.10 10 Hf GO70
9575.43 10440.535 0.05 5L Nd1 BL70 9611.36 10401.510 0.02 1L Arn Mile63
9575.451 10440.511 0.02 6L Arm MI63 9611.39 10401.47 0.20 1L Tm CA69
9575.877 10440.05 1LW | Th: K169 9611.680 10401.158 0.12 4L Sm 1 BL69
9576.374 10439.505 3L Thi Gl74 9612.094 10400.71 6L Thb1 KL69
9577.02 10438.81 3 I Mie62 9612.31 10400.48 2000 . Tm1 SU73
9577.44 10438.34 1L Ari MI73 9614.62 10397.98 3 ! Ybnm ME67
9580.20 10435.34 100 D I MI62 9614.68 10397.91 1L Ar1 MI73
9580.280 10435.249 0.15 3L Sm 1t BL69 9614.72 10397.88 4 Ybi ME66
9580.35 10435.17 0.02 3L Fu PA68 9615.16 10397.41 0.05 230 Hi 1 GO70
9580.422 10435.094 3L Th1 GI74 9615.931 10396.57 7 Cm CO76
9581.13 10434.32 0.14 5 Pb1 AN68 9616.637 10395.80 0.01 7 | Fe1 LI76
9581.58 10433.84 0.02 54 Zry TA76 9619.591 10392.604 0.02 SLi Arm MI63
9582.50 10432.83 0.01 38 Clu RA74 9619.642 10392.549 0.01 331 Cl: RA69
9582.67 10432.64 2 P MA59 9619.94 10392.23 0.02 6L Mgn RISS
9583.34 10431.92 0.05 12 T F1 LI49 9620.08 10392.10 1 . Cr: KI53
Y585.409 10429.665 6L Thn GI74 9620.37 103Y1.760 U.02 SL | Mgu RIS
9585.974 10429.05 oL Th1 KL69 9620.40 10391.74 400 I Mi62
9586.60 10428.39 6B I: Mi62 9620.48 10391.64 1H! Ybun ME67
9586.93 10428.010 0.10 3L Nd BL70 i 9621.32 10390.74 175 1 Bri TE63
9587.354 10427.549 0.01 + 44 Cl1 RA69 9621.48 10390.56 50  Cem sU65
9588.51 10426.29 0.05 60 Fi " L149 9621.6 10390.4 C Y1 BOS5
9589.31 10425.42 2 Yb n MEG67 9622.270 10389.711 0.12 4L | Sm BL69
9589.680 10425.020 0.06 6L Gd1 BL71 9623.07 10388.85 2H| Ybn ME67
9590.172 10424.49 8 Cm CO76 9623.48 10388.40 1 | Br: TE63
9590.850 10423.75 0.01 2 Fe1 LI76 9623.59 10388.29 0.02 10 : Cl RA69
9590.89 10423.70 0.10 230 Hf 1 GO70 9623.70 10388.16 0.20 10 | Hf1 GO70
9591.512 10423.03 0.01 1 Fe1 LI76 9623.899 10387.952 0.01 34 i Cl: RA69
9593.216 10421.177 0.03 121D | O1 ER68 9624.670 10387.12 5L i Cen VE72
9594.08 10420.24 0.02 105 1 Clt RA69 9624.75 10387.04 0.02 6 | Zr TA76
9594.27 10420.04 0.02 80 I Cl1 RA69 9625.371 10386.36 4114 i Se1x MO74
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Section 11. Wavenumber Table (Finding List) —Continued

Vacuum Air Ao Intensity Vacuum Air Ao Intensity
wavenumber | wavelength and | Spectrum| Reference || wavenumber | wavelength and | Spectrum | Reference
o(em™?) AMA) em™Y | character . ofem™). MA) {cm™Y | character

9625.490 10386.235 0.12 4L Smu? | BL69 9664.80 10343.99 4H | Ybnm ME67
9625.490 10386.235 0.12 4L Sm1? | BL69 9664.90 10343.88 200 Tm SU73
9626.49 10385.156 0.08 4L |Nd BL70 9664.94 10343.85 3 Yb1 ME66
96217.31 10384.272 0.10 3L |Nd BL70 9664.967 10343.812 20 Cai RI68
9627.42 10384.15 2 Bri TE63 9665.520 10343.220 0.10 3L | Gdi BL71
9627.66 10383.900 0.02 1L |Arn Mle63 9665.54 10343.20 3 11 - MI62
9628.851 10382.61 3L Ce1 VE72 9666.09 10342.61 0.10 3 Hf1 GO70
9629.027 10382.420 0.01 10L | Ge: AN59 9666.88 10341.77 7 Yb1 MEG66
9629.658 10381.74 16 Te1 MO75 9666.89 10341.75 1 Tm Su73
9630.02 10381.35 10 Tm1 SU73 9667.4 10341.3 1 Re1 KL57
9630.49 10380.84 0.05 70 Fi L149 9667.702 10340.89 0.01 4 Fei LI76
9630.59 | 10380.73 0.05 570 Hf G070 9668.549 10339.98 SL Ce1 VE72
9631.010 10380.28 2 As 1 ANT1 9669.01 10339.49 2H| Ybm ME67
09632.194 10379.01 0.01 1 Fe1 LI76 9670.48 10337.901 50 Ce m SU&s
9633.45 10377.65 1500 Br1 TE63 9671.01 10337.35 1H| Ybn ME67
9633.79 10377.29 0.02 21 Zr1 TA76 9671.823 10336.48 5L Ce VE72
9634.84 10376.16 0.03 0 Cl; RA69 9672.35 10335.911 0.02 3 Dy1 Co71
9635.74 10375.20 400 In MIl62 9673.277 10334.926 3L | Thi Gl74
9635.808 10375.113 10B Kr1? KA69 9673.51 10334.677 0.08 4L Nd1 BL70
9636.442 10374.431 10B Kr1? KA69 9673.65 10334.53 2 Tm 1 SU73
9636.50 10374.37 12W | Bri TE63 ' 9674.331 10333.80 SL | Ce1 VE72
9636.640 10374.218 0.12 4L Sm n BL69 9674.561 10333.554 2 Asn ANT1
9637.2 10373.7 Y1 BO55 9674.846 10333.25 3L Ce1 VE72
9637.47 10373.33 3V | Ge1 HU64 9675.13 10332.95 0.05 25 F1 LI49
9637.690 10373.088 0.15 3L Smn? | BL69 9675.337 | 10332.725 20L | Ar: MI73
9637.690 10373.088 0.15 3L Smu? | BL69 9675.50 10332.55 10 Re1 KL57
9639.30 10371.36 0.05 30U Hf GO70 9676.475 10331.51 6L Ce1l VE72
9639.380 10371.269 0.01 30 Si1 RA65 9676.93 10331.03 0.02 2LB| Be1l HO69
9640.23 10370.35- 10H | Bai RUS55 9677.73 10330.17 100 Bri? TE63
9640.25 10370.335 0.02 20 Lam 0D67 9677.76 10330.14 0.02 2 Cl1 RA69
9640.29 10370.29 1 Bri TE63 9678.1 10329.8 . Yu BOS55
9640.49 10370.08 1L | Arn Mie3 9678.13 10329.74 80 Bri1? TE63
9640.63 10369.93 0.05 3 Zr\ TA76 9678.35 10329.51 0.02 3 Ch RA69
9640.998 10369.528 4L | Thi GI74 9679.07 10328.74 2H| Ybmn ME67
9641.710 10368.763 0.15 3L Sm n BL69 9679.26 10328.54 0.05 38 Zr1 TA76
9642.43 10367.99 0.10 5 Zr TA76 9680.15 10327.59 0.02 9LB| Nen?| PE7l
9644.32 10365.96 OLH | Arn Mi63 9680.15 10327.59 0.02 9LB| Nen?| PE7l
9644.80 10365.44 10 Tm1 SU73 9680.3 10327.4 3 Ba RUSS
9645.290 10364.914 0.15 3L Sm 1 BL69 9680.39 10327.33 1 Ybn ME67
9645.598 10364.577 0.06 6L Gd1 BL71 9680.457 10327.26 7935 Se1 MO74
9646.24 10363.89 3 Ybn ME67 9680.54 10327.17 0.02 1L | Nemn PE71
9648.790 10361.155 0.15 3L Sm 1 BL69 9680.70 10327.0 0.50 3 Hf GO70
9649.357 10360.546 5 As 1 ANT71 9681.06 10326.62 1L | Armn Mi63
9649.867 10359.998 3L | Thn Gl7a 9681.15 10326.53 5 11 Mie2
9650.62 10359.19 4 Tm1 SU73 9681.74 10325.90 100 11? Ml62
9650.862 10358.930 1L | Tb: KL72 9681.74 10325.90 100 I1? Mi62
9651.573 10358.167 3L | Thi GI74 9682.26 10325.34 1L | Arm MI63
9651.961 10357.75 3L Ce1? VE72 9682.295 10325.30 3L | Ce1 VE72
9651.961 10357.75 3L Ce1? VE72 9682.61 10324.96 3 Bri TE63
9652.220 10357.472 2L | Ar: MI173 9682.96 10324.591 500V | Prm SuU74
9654.60 10354.93 8 1 Mi62 9683.045 10324.500 0.07 7L Gd1 BL71
2655.62 10353.63 0.10 3 A TATG $G83.200 10324.3535 0.08 oL Sm BLGY
9656.30 10353.10 1 Tm SU73 9683.41 10324.11 1L | Ar: MI73
9657.557 10351.76 8 Cm 1 CO76 9683.57 10323.941 0.05 7L | Nd1i BL70
9657.679 10351.62 9 Se1 MO74 9683.927 10323.56 3L | Ce1 VE72
9659.27 10349.91 0.02 2 Cl: RA69 9684.409 10323.05 205 Te1 MO75
9660.074 10349.051 SL Th1 Gl74 9684.44 10323.02 0.05 3 Zr TA76
9660.16 10349.0 4 Re1 KL57 9684.452 10323.000 2 Kr1 KA69
9660.59 10348.50 40 Tm | Su73 9684.87 10322.56 100 I1? Ml62
9661.04 10348.02 7 1 Mi62 9684.87 10322.56 100 I1? Ml62
9661.140 10347.910 0.15 3L Sm BL69 9684.87 10322.56 100 I1? Mi62
9661.74 10347.27 3L Wi LA68 9685.510 10321.873 0.06 6L Gd1 BL71
9662.419 10346.540 3L Thi GI74 9685.70 10321.68 500 Yb1 ME66
9663.28 10345.62 1H | Ybn ME67 9686.982 10320.304 0.01 9LB O1 1568
9664.387 10344.433 3LW/| Th1 KL72 9687.160 10320.115 0.01 205 Cl: RA69
9664.680 10344.120 0.15 3L Smu | BL69 9687.18 10320.09 15 | Bri TE63
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Section 1. Wavenumber Table (Finding List) ~Continued

Vacuum | Air Ao Intensity Vacuum Air Ao Intensity
wavenumber | wavelength and Spectrum| Reference |i wavenumber | wavelength and Spectrum | Reference
o{em™Y) MA) (em™Y | character o(em™ 1) AA) {(em™Y) | character

9687.54 10319.71 2LP | Ar1 MI73 9717.80 . 10287.58 4 Re1 KL57
9687.76 10319.47 1LP | Ar: MI73 9718.67 10286.65 3 Ru1 KE59
9687.89 10319.33 | 0.02 20 Cl1 RA69 9719.23 10286.07 8 11 MIl62
9688.09 10319.12 6 Tm 1 SyU73 9719.81 10285.45 0.05 150 Fi LI49
9688.807 10318.36 3L Ce1? VE72 9720.43 10284.790 0.02 140 Lam OoD67
9688.807 10318.36 3L Ce1? VE72 9721.008 10284.19 oL Th1 KL69
9688.96 10318.20 35 I1? Mle62 9721.121 10284.061 0.08 4L Gd1 BL71
9688.96 10318.20 35 11? Mil62 9721.20 10283.98 0.02 oL In: JO67
9689.980 10317.111 0.12 4L Smu? | BL69 9721.27 10283.90 0.02 6L Fu PA68
9689.980 10317.111 0.12 4L Sm1? | BL69 9721.526 10283.633 1L Tb1 KL72
9690.184 10316.894 4L Th1 G174 9721.76 10283.38 2 Ybn ME67
9690.43 10316.64 10 Asn ANT1 9722.012 10283.118 | 4L Th1 GI74
9690.53 10316.53 0.02 23 Zr1 TA76 9722.57 10282.533 |  0.02 1 Dy1 CO71
9690.72 10316.32 4 ' Tm1 SU73 9722.63 10282.46 | 5 Re1 KL57
9691.70 10315.28 0.03 1 Ci RA69 9722.82 10282.26 | 10 Lui KI54
9692.28 10314.67 0.02 1 Cl1 RA69 9722.98 10282.10 l 1 Tm SU73
9692.87 10314.03 8 Bri TE63 9724.45 10280.54 | 0.02 4 Cl1 RA69
9693.17 10313.72 4 11 M162 9725.538 10279.39 4L Ce VE72
9693.90 10312.94 0.02 4L Fo PA68 9726.70 10278.16 0.02 7L Ne 1 PE71
9693.94 10312.90 40 Bri TE63 9726.73 10278.14 10 Ca1 RI68
9694.08 10312.75 200 Tm 1 SU73 9727.453 10277.367 0.01 2 Pb1 AN68
9694.602 10312.193 0.01 44 Ci RAGY 9727.52 10277.30 oL Arn? MI63
9695.112 10311.65 3L Cel VE72 9728.530 10276.229 10 Cai RI68
9695.80 10310.92 700 Bri? TE63 9728.90 10275.84 oL Arn MI63
9695.845 10310.88 8 Cm1 CO76 0728.92 10275.82 1 Ybu ME67
9696.08 10310.62 600 Br1? TE63 9730.32 ¢ 10274.34 4W| 11 Mi62
9696.48 10310.20 50 I: Mi62 9730.59 10274.06 50 H Ba1 RUsS
9697.473 10309.139 2L Ari MI73 9730.934 10273.690 12 Cal RI68
9697.849 10308.74 3L Ce1 VE72 9730.934 10273.689 0.02 SL Arn MI63
9698.028 10308.549 5L Thi GI74 9730.985 10273.636 2 Kr1 KA69
9698.54 10308.01 2 Th KL50 9731.178 10273.43 3 Se1 MO74
9699.058 10307.45 1423 Se1 MO74 9732.793 10271.728 0 Gdn SP70
9700.110 10306.337 0.06 7L Sm 1 BL69 9733.284 10271.21 4L Cen?| VET2
9700.39 10306.04 oL Wi LA68 9733.284 10271.21 4L Ce1? VE72
9700.44 10305.99 10 Bri TE63 9733.72 10270.75 0.05 40 F1 LI49
9700.79 10305.616 0.02 1L Arm Mie3 9734.73 10269.68 2 Tm SU73
9700.81 10305.60 0.02 22 Cl1 RA69 9735.524 10268.85 3 Se MO74
9701.15 10305.23 0.02 5L Fun PA68 9736.023 10268.320 0.02 2L Ar 1t MI63
9701.15 10305.24 0.01 1L Ge1 ANS59 9736.025 10268.318 2 Gdu | SP70
9701.253 10305.122 0.06 6L Gd1 BL71 9736.93 10267.37 300 .| Yb1 ME66
9702.72 10303.56 8 Ru1 KES59 9736.939 10267.354 0.10 4L Gd BL71
9703.46 10302.78 1L Ar: MI73 9737.30 10266.97 2L Ar} MI73
9704.22 10301.973 0.02 100 Dy COT1 9738.19 10266.04 S I Mioz
9704.58 10301.585 500 V Prm SU74 9738.33 10265.89 ISH| Bri TE63
0704.984 10301.161 6L Thn | GI74 9738.963 10265.22 4L Ce VE72
9705.549 10300.56 397 Te1 i MO75 9740.000 10264.128 0.15 3L Sm BL69
4706.01 10300.07 3 Tm 1 SU73 0740.62 10263.48 0.01 oL Ge1 ANS9
9706.44 10299.62 1000 Bri TE63 9741.81 10262.22 2L Ari MI73
9706.947 10299.077 0.02 SL Ar 1 MI63 9742.00 10262.02 OLB, Arun MIl63
9707.000 10299.022 0.01 2 Pb AN68 9742.247 10261.76 3L Ce1 VE72
9708.933 10296.971 80 Kr1 KA69 9743.98 10259.93 3H, Ybn ME67
9711.270 10294.493 0.15 3L Sm 1 BL69 9744.29 10259.609 0.08 4L Nd BL70
9712.07 10293.65 50 Bri TE63 9744.32 10259.58 0.05 30 Hi 1 GO70
9712.30 10293.40 2H Yb u ME67 9744.49 10259.40 0.25 1L Tm CA69
9712.46 10293.23 1 Bri TE63 9745.058 10258.80 SL Ce1 VE72
9712.630 10293.052 ‘ 4L Th1 GI74 9745.85 10257.97 1H| Ybn ME67
9712.67 10293.01 0.05 35 F1 L149 9746.21 10257.59 5 Th m KL50
9712.7 10293.0 Y1 BO55 9746.413 10257.374 SL Th1 GI74
9713.590 10292.034 0.12 4L Sm BL69 9746.74 10257.03 0.02 2L In; Joe67
9715.078 10290.458 0.01 200 : Pb1 AN68 9747.224 10256.520 10 Cal R168
9716.09 . 10289.39 2 Ru1 KES9 9747.861 10255.85 3L Ce1 VE72
9716.260 10289.206 0.08 6L Sm u BL69 9748.890 10254.767 - 11 Ca1 RI68
9716.467 | 10288.987 4L Th GI74 9749.895 : 10253.71 3L Ce1? VE72
9716.510 10288.942 0.01 10 Sii RA65 9749.895 10253.71 ‘ 3L Cer1? VE72
9716.59 10288.86 80 , Tm1 Su73 9750.83 10252.727 0.08 4L Nd BL70
9717.44 { 10287.96 | 0.05 15 Fi LI49 9751.388 10252.14 3L Ce1 VE72
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Section 11. Wavenumber Table (Finding List) —~Continued
Vacuum Air Ao Intensity " Vacuum Air Ao Intensity
wavenumber wavelcnangth and Spectrum| Reference wavenumber wavelgngth and Spectrum | Reference
o(cm™?) AA) (em™Y) | character ofem™?) MA) {em™Y | character
9751.66 10251.85 10 Yb ME67 9785.84 10216.05 1 Tm SU73
9752.197 10251.29 3L Ce1 VE72 9786.16 10215.71 1H Ru1 KES9
9752.438 10251.037 1 Xe 1 HU70 9789.39 10212.34 1H Ybn ME67
9752.773 10250.684 4L Th1 Gl74 9789.46 10212.27 1 Yb1 MEG66
9754.280 10249.101 10 Ca1 RI68 9790.11 10211.60 5 I MIi62
9754.603 10248.762 0L Tb1 KL72 9790.48 10211.21 0.05 50 Hf GO70
9755.07 10248.27 3 Bri TE63 9790.66 10211.017 0.05 7L Nd 1 BL70
9755.746 10247.561 4L Th1 Gl74 9791.09 10210.57 0.02 310 Zr1 TA76
9757.150 10246.086 0.10 5L Sm BL69 9792.05 10209.57 0.05 40 Fi LI49
9757.33 10245.90 0.02 2L Fn PA68 9792.68 10208.91 300 Br1 TE63
9758.0 10245.2 Yn BOS55 9792.80 10208.79 0.10 3 Hf GO70
9758.108 10245.08 4L Ce1 VE72. 9793.06 10208.52 1L Ar1 MI73
9759.79 10243.31 3 Bri TE63 9793.73 10207.82 0.02 7 Hf1 GO70
0750.90 10243.20 0.02 60 Hf CcO70 0704.425 10207.09 51 Te1 MO75
9760.25 10242.84 0.05 110 Zr1 TA76 9794.61 10206.90 1L Ari MI73
9760.26 10242.83 10 I Mi62 9795.16 10206.32 20 Re1 KL57
9760.39 10242.68 1 Re1 KL57 9796.375 10205.06 3L Ce VE72
9760.76 10242.30 1H Ybn ME67 9796.71 10204.72 2 P1 MAS59
9761.06 10241.98 0.05 35 Fi1 LI49 9797.472 10203.917 0.02 SL Arn MI63
9761.40 10241.63 4L Wi LA68 9797.830 10203.545 0.12 4L Sm u? | BL69
9761.73 10241.29 20 1 Mi62 9797.830 10203.545 0.12 4L Smu? | BL69
9763.076 10239.867 3L Tb1 KL70 9797.90 10203.471 0.02 0 Dy1 CO71
9764.08 10238.82 1000 I Ml62 9798.103 10203.26 3L Ce VE72
9764.26 10238.626 500 V Prm SU74 9799.314 10202.00 3L | Ce VE72
9764.60 10238.26 4 Re1 KL57 9799.44 10201.86 2 Re1 KL57
9765.10 10237.74 6000 Bri TE63 9799.49 10201.82 7 In Ml62
9765.11 10237.73 0.20 1L Tm CA6Y Y799.650 10201.65 3L Ce VE72
9765.68 10237.14 75 Bri TE63 9800.326 10200.946 0.01 1L Ge1 ANS59
9766.14 10236.65 0.02 3L Fn PA68 9801.25 10199.98 0.02 2V Na EIS8
9766.72 10236.05 0.25 1L Tmn CA69 9801.70 10199.52 0.02 120 Zr1 TA76
9766.735 10236.031 4L Th1 GI?4 9802.27 10198.92 1H Ybn MEo67
9767.65 10235.07 0.02 4L Fn PA68 9802.97 10152.62 0.20 20 Hf GO70
9768.310 10234.38 3L Ce VE72 9803.21 10197.95 0.02 30 Zr1 TA76
9768.830 10233.836 0.12 4L Smn BL69 9803.53 10197.61 18 Bri TE63
9769.41 10233.23 400 H Ba1 RUS55 9803.60 10197.54 2 Tm SuU73
9770.21 10232.39 15B Bri TE63 9804.07 10197.05 3 Cri K153
9770.53 10232.06 35 In MIi62 9805.018 10196.06 32 Te1 MO75
9770.95 10231.61 8 Bri TE63 9805.327 10195.743 1 Gdn SP70
9771.520 10231.018 0.15 3L Sm BL69 9805.941 10195.10 0.01 1 Fe1 1176
9771.685 10230.845 0.02 4L Arn Ml63 9806.43 10194.60 30 Tm 1 SU73
9771.96 10230.558 0.15 3L Nd BL70 9807.27 10193.72 1L Arn Mil63
9772.87 10229.61 20H Tm1 SuU73 9807.712 10193.27 3 Cm1 CO76
9773.53 10228.91 8 Ru1i KE59 9807.94 10193.02 oL Arm MIl63
9775.20 10227.17 0.05 20 Hf 1 GO70 9808.08 10192.88 0.02 10 W | ‘Hf GO70
9775.53 10226.82 0.05 30 F1 LI49 9809.35 10191.57 1 Re1 KL57
9776.51 10225.793 0.02 3 Dy1 COo71 9811.31 10189.53 10H Ybu ME67
9777.05 10225.23 1 Bri TE63 9812.377 10188.418 3L Th GI74
9777.11 10225.17 3H Tm 1 Su73 9812.428 10188.365 I Xe 1 HU70
9778.551 10223.662 3L Th1 GI74 9812.55 10188.24 50 H Ba1 RUSS
9779.040 10223.151 0.15 3L Sm BL69 9814.3 10186.4 Yn BOSS
9779.14 10223.04 0.01 0L Can RI68 9814.56 10186.15 0.05 50 Fi L149
$775.20 10222.98 2H Ybn MEGT $814.68 10186.03 ) Ybn MEGST
9779.66 10222.50 0.05 20 Fi LI49 9815.246 10185.44 3L Cen VE72
9781.12 10220.980 0.02 1L Arn ‘MI63 9816.16 10184.49 200 Br1? TE63
9781.74 10220.33 0.02 10 Cl RA69 9816.61 10184.02 300 Br1? TE63
0781.82 10220.25 0.15 2L Tm1 CA69 9818.50 10182.06 20 Tm 1 suU73
9782.265 10219.780 0.06 6L Gd1 BLT1 9820.100 10180.406 0.12 4L Smn BL69
9782.619 10219.41 3L Ce VE72 9821.917 10178.522 5L Th1 Gl74
9783.554 10218.434 SL Th1 GI74 9822.836 10177.57 3L Ce1 VE72
9783.575 10218.41 0.01 3 Fe1 LI76 9822.96 10177.44 0.02 1 Chh RA69
9784.56 10217.38 oL Wi LA68 9823.496 10176.89 0 LW Tb1 KL69
9784.688 10217.25 400 Se1 MO74 9823.915 10176.45 171 Te1 MO75
9784.87 10217.06 1 Cri KI53 9824.66 10175.68 20 Re1 KL57
9785.224 10216.69 3L Cel VE72 9824.86 10175.47 20 Bri TE63
9785.49 10216.42 0.10 4 Zr TA76 9825.305 10175.012 4L Th1 GI74
9785.578 10216.32 0.01 15 Fe1 LI176 9825.56 10174.75 12 Bri TE63
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Section II. Wavenumber Table (Finding List) —Continued

Vacuum Air Ao | Intensity Vacuum Air Ao Intensity :
wav b wavelength and | Spectrum| Reference || wavenumber | wavelength and | Spectrum| Reference
o(em™Y) MA) (cm™Y) | character o(em™!) AA) (em™Y) | character
0825.770 10174.53 3L Cemn? VE72 9855.084 10144.266 ! 4L Th1 CI74
9825.770 10174.53 | 3L Ce1? VE72 9855.67 10143.67 oV Ge1 HU64
9826.33 10173.95 4 Tmi | SU73 9857.47 10141.83 100 T MI62
9826.802 10173.47 6 Cm1 CO76 9857.870 10141.399 6L Th1 | GI74
9827.076 10173.18 oL Tb1 KL69 9858.71 10140.54 1L Wi LA68
9827.21 10173.04 200 Tm1 SU73 9858.713 10140.54 4 - Cmi | CO76
9827.34 10172.91 300 I MI62 9858.755 10140.49 . 65.. Te1 MO75
9827.84 10172.39 2 Yb 1 ME67 9858.808 10140.434 4L Th1 GI7a
9828.22 10172.01 0 . P MAS9 9858.911 10140.329 1TLW Tb1 KL72
9828.23 10172.00 - 2L Cu1 SH48 9859.15 10140.08 3000. | Bri TE63
-9828.93 '10171.26 1L Ar i MI73 9859.431 10139.793 I Hg1 PE62
9830.14 10170.012 0.02 3 Dy: Co71 9859.669 | 10139.55 174 Tet1 MO75
9830.29 10169.85 100 Re1 | KL57 * 9860.78 10138.408 0.02 1L Arn | MI63
9831.25 10168.86 0.10 110 | Hf GO70 9860.94 10138.24 2 Re1 | KL57
9831.39 10168.71 I1H |Ybn ME67 9861.992 10137.16 | 3L Ce VE72
9832.592 10167.47 0.01 1 Fel LI76 9862.246 10136.91 4 Cm1 CO76
9832.64 1 10167.42 .1H (Ybm ME67 9862.79 10136.34 3H | -Ybn ME67 |
9832.804 10167.252 0.01 oL (ol | El163 9862.911 10136.22 S Se MO74
9833.14 10166.91 15L Cumn SH36 9863.78 .10135.33 0.20 3 Hf; GO70
9833.25 10166.79 0.02 3v Ni EIS8 9864.300 10134.789 0.08 6L Sm 11 BL69
0833.452 10166.58 149 Te1 MO75 9865.07 10134.00 2H | Tm SU73
9834.02 10166.00 8B |1 MI62 9865.497 © 10133.559 7L Thn GI74.
9835.13 10164.845 0.02 TV. N1 EI58 1 9865.51 '10133.56 40 T MI62
9835.650 10164.310 0.06 7 Sm 1 BL69 9865.940 10133.104 0.08 6L | Sm BL69
9836.14 10163.80 oL Aru? | MIé3 9866.04 10133.00 5 Bri TE62
9836.44 1016350 | 0.05 | 30 Fr LI49 9866:567. | 10132.46 ' 9 | Ser | -MoOZ
9836.556 10163.373 . 12L Ari MI73 9866.66 10132.38 . o83 i Ir ‘MI62
9836.608 10163.32 3L [Cer? VE72 9867.85 10131.16 750 I 1 MI62
9836.608 10163.32 . 3L Ce1? VET72 9868.208 10130.78 15 Te1 MO7
9837.04 10162.88 1L Cull SH36 '9868.500 10130.475 0.15 3L | Sm BL69
9837.33 10162.57 9. |Tm ~|SUR 9869.25 10129.70 10 Ba1 RUsE
9838.123 10161.755 0  |Gdm SP70 9869.846 10129.094 7L Th1 KL72
9838.532 10161.333 0.06 6L Gd 1 BL71 9870.14 10128.79 4 Bri TE63
9839.50 10160.334 500 V Prm | SU74 9870.15 10128.78 15 .1 Re1 KL57
9841.15 10158.64 - 400 117  MI62 9870.64 | 10128.280 0.02 7V | N1 EI58
9841.15 10158.64 400 I1? MI62 1t 9871.520 10127.376 0.15 3L Sm . .| BL69
9842.12 10157.63 1 Ybu ME67 9871.68 10127.21 1 " Re1 'KL37
9842.782 10156.96 6 Cm1 CO76 9871.96 10126.93 2L Wi LA68
9842.80 10156.93 0.10 8 Zr ) TAT76 9872.60 10126.27 0.04 SLBH N11 ERS58
9842.816 10156.91 4L Cer1 VE72 9872.81 10126.07 71 I MI62
9843.86 10155.83 | 0.05 5 Sit RA65 9872.839 | 10126.03 2L-| Th1 KL69
9844.129 10155.56 33 Tel MO75 9873.396 10125.452 I | Xer HU70
9844.47 10155.20 | 2 | Tm SU73 0874.46 10124.36 ¢. r MAS59
9847.644 10151.94 4 Cm 1 CO76 9874.94 10123.871 0.02 6L C1 JO66
9847.955 10151.61 | 5L Cei VET2 . 9875.201. 10123.602 0.01 Cs1 ER70
- 9848.025 1.10151.537 : 0.05 6L Gd1 BL71 9875.384 10123.413 0.01 Cs:1 ER70
9848.265 10151.29 3L Cel VE72 9876.890 : 10121.870 ; 0.12 4L | Sm BL69-
9848.492 10151.06 296 . Te1 MO75 9877.07 10121.68 .05 | 3 Hi - GO70
9850.30 10149.19 2 Tm 1 SU73 9877.278 10121.47 . 34 Te1 MO75
9850.57 .10148.91 3 Ybn | ME67 9877.735 10121.004 30 Kr1 - KA69:
9851.715 10147.735 10 | Kri KA69 9878.46 10120.27 0.02 10 Zr TA76
9851.77 10147.70 1 I Mle62 1 9878.800 10119.920 0.02 5L Ben JH61
9852.18 10147.255 - | 0.02 8V N1 ‘| EI58 9879.223 | .10119.48 82 | Tet - MO75
9852.282 10147.15 27 Te 1 MO75 9879.494 10119.20 1 34 Te1 Mo75
9852.5 10146.9 : 5H |Ba RUSS 9879.51 10119.19 S 3 Bri ! TE63
9852.59 10146.84 1 {Re1 KL57 9879.70 10118.99 0.02 SL Nen | PE68
9852.64 10146.78 10L Cur SH48 9880.19 10118.49 0.04 4LH Nun ER58
9852.72 10146.71 0 P MAS9 9880.31 10118.36 0.02 SL Nen PE68
9852.87 10146.55 50 Ce m Su6s 9880.594 10118.08 381 - Te 1 -MO75
9853.33 10146.07 0.02 4L Nen PE68 1 9881.660 10116.984 0.08 6L Sm 1 BLé69
9853.44 10145.96 1L Ar 11 MI63 9882.131 10116.505 0.01 - "In JO68
9853.818 10145.57 0.01 9 Fe1 LI76 9882.491 10116.14 6 Cm 1 CO76
9854.08 10145.30 4H Ybu ME67 - 9883.09 10115.52 3L Wi LA68
9854.21. 10145.17 0.02 1LII | Nen PE68 9883.4 10115.2 SH Ba RUSS
9854.488 10144.88 SL Cet VE72 9883.401 | -10115.202 0.01 Zn1 JOoe68
9854.912 10144.443 10 Asn AN71 9883.95 | 10114.644 | 0.02 13V N1 EI58
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Section II. Wavenumber Table (Finding List) —~Continued

MICHAEL OUTRED

Vacuum Air Ao Intensity Vacuum Air Ao Intensity
wavenumber | wavelength and Spectrum| Reference wavenumber | wavelength and Spectrum | Reference
o{em™Y) MA) (em™Y | character ofem™}) AA) (em™") | character

9884.83 10113.74 2 Br1 TE63 9913.77 10084.22 25 Pi MAS9
9885.769 10112.78 9 Te1 MO75 9914.17 10083.81 oL Arn MI63
9886.06 10112.483 0.02 12V N1 EI58 9914.190 10083.788 5L Th1 GI74
9886.34 10112.19 0.02 4 Hf1 GO70 9914.760 10083.209 0.06 7L Smn BL69
9886.507 10112.02 12 Te1 MO75 9914.80 10083.17 5 Cri K153
9886.63 10111.90 1 Cri KI53 9915.03 10082.93 30 ‘Ru1 KES9
9886.926 10111.585 0.02 8L Arn Ml63 9915.083 10082.880 4L Th1 G174
9887.120 10111.40 33 Te1 MO75 9915.13 10082.83 0.10 3 Hf G070
9887.64 10110.87 10 Yb1 ME66 9916.888 10081.045 0.01 1 Pb1 ANG68
9887.841 10110.660 0.02 3L Arn MI63 9917.46 10080.47 0L Cun SH36
9888.79 10109.70 5 11 Mi62 9917.60 10080.32 15 Cri K153
9889.57 10108.893 0.02 nv N1 EI58 9917.996 10079.92 8 Se MO74
9890.020 10108.432 0.08 6L Sm 11 BL69 9918.16 10079.75 10 Bri TE63
9890.58 10107.86 150 Br1? TE63 9918.39 10079.52 1L Wi LA68
9890.801 10107.63 39 Se1 MO74 9918.808 10079.10 1L Tb1 KL69
9890.83 10107.60 100 Bri1? TE63 9919.85 10078.04 0.02 4L Ne n PE68
9891.067 10107.362 1 Xe 1 HU70 9920.178 10077.702 10 Kr1 KA69
9891 .33 10107.09 1 Yb n ME&7 9920 358 1007753 0.02 SL Ne n PE68
9892.350 10106.05 279 Te1 MO75 9920.948 10076.920 0.01 2 Pb1 ANG68
9892.87 10105.52 0.10 4 Hf GO70 9921.17 10076.69 0.02 3L Nen PE68
9892.9 10105.5 Yo BO55 9921.57 10076.29 0.05 3 Zr TA76
9892.976 10105.41 49 Te 1 MO75 9922.27 10075.57 0.02 2L Nen PE68
9892.99 10105.396 0.02 3 Dy1 COo71 © 9923.65 10074.17 0.05 10 Fi LI49
9893.25 10105.130 0.02 10V N1 EIS8 9923.71 10074.13 7 I MI62
9893.56 10104.82 4L Ar1 MI73 9924.94 10072.87 0.05 20 Hf GO70
9894.44 10103.91 2L w LA68 9927.37 10070.401 0.08 5L Nd1 BL70
9894.50 10103.86 0.10 4 Hf1 GO70 9927.64 10070.12 0.04 6LH Nu ERS8
9895.10 10103.24 : 3 Yb n MEé67 9928.37 10069.385 0.02 3 Dy1 CO071
9895.51 10102.82 12 Br1 TE63 9928.96 10068.79 2H Ybn ME67
9896.563 10101.75 3L Th1 KL69 9929.52 10068.22 0.10 2 Si1 RA65
9896.64 10101.67 1L w LA68 9929.93 10067.80 1 Tm SU73
9897.160 10101.14 49 Te 1 MO75 9930.26 10067.47 1 Ybu ME67
9897.89 10100.39 1H Ybn ME67 9930.958 10066.76 4 Te MO75
9898.14 | 10100.14 0.02 7LB | Nen PE68 9931.01 10066.72 7 I Mi62
9898.696 10099.57 104 Te1 MO75 9931.41 10066.30 5 Ybn ME67
9899.01 10099.25 OL Arn? MI63 9931.744 10065.965 10 Kr1 KA69
9899.70 10098.55 0.10 1 Si RA65 9932.55 10065.15 0.04 7LBH Nn ERS58
9900.727 10097.50 3L Ce VE72 9932.646 10065.05 0.01 6 Fe1 L176
9901.24 10096.98 0.05 3 1 Hf GO70 9933.16 10064.53 70 Tm 1 Su73
9902.460 10095.730 0.02 3L Ben JH61 9933.44 10064.25 0.02 SL Nen PE68
9902.670 10095.520 0.02 2L Ben JH61 9933.45 10064.25 0.05 40 Fi1 LI49
9903.000 10095.19 3L Tb1 KL69 9933.66 10064.02 2 Re1 KL57
9903.903 10094.262 4L Ari M173 9934.25 10063.42 0.02 4L Ne 11 PE68
9904.26 10093.91 0.10 5 Zr " TA76 9934.45 10063.22 2H Ybn ME67
9905.12 10093.016 0.02 1L Arn Ml63 9935.97 10061.68 25 Bri1? TE63
9905.26 10092.87 0.10 3 Hf GO70 9936.12 10061.53 25 Br1? TE63
9905.88 10092.27 oL Cun SH36 9936.602 10061.04 2 Se MO74
9905.97 10092.16 0.02 14LB | Mgn RI55 9936.651 10060.994 1 Xe1 HU70
9906.415 10091.703 0.01 150 Ch RA69 9937.713 10059.920 0.q1 Zn1 JO68
9907.094 10091.01 4097 Te1 MO75 9938.560 10059.062 0.01 Zn 1 JO68
9908.48 10089.61 2 Cr1 KIs3 9938.799 10058.82 4L Ce VE72
9908.935 10089.136 7L Th1? Gli4 Y939.02 100U58.60 50 Ce SU6S
9908.935 10089:136 7L Th1? G174 9939.61 10058.00 2 Tm SU73
9909.002 10089.068 0.01 1 Pb1 ANG68 9940.73 10056.87 15 Bri TE63
9909.29 10088.78 6 H Tm 1 SuU73 9941.6 10056.0 0.02 2LD Fu? PA68
9909.51 10088.55 0.10 23 Hf i GO70 9941.6 10056.0 0.02 2LD Fun? PA68
9909.75 10088.31 10 Bri TE63 9941.66 10055.93 0.03 1 Cli RA69
9910.11 10087.94 1 Bri TE63 9942.56 10055.02 30L Cun SH36
9910.91 10087.13 0.05 60 Fi1 LI49 9943.31 10054.259 0.02 4V N1 EI58
9911.36 10086.67 1 Ybn ME67 9944.73 10052.82 0.02 7LD Fu? PA68
9911.395 10086.63 6 Se1 MO74 9945.483 10052.059 25 L Ar1 MI73
9912.03 10085.99 35 Br: TE63 9945.487 10052.056 6LW Tbi1 KL72
9912.116 10085.90 27 Te 1 MO75 9946.122 10051.41 5950 | Te1 MO75
9913.03 10084.97 0.10 3 Hf GO70 9946.42 10051.12 3L Cun SH36
9913.15 10084.86 0.02 380 Zr1 TA76 9946.49 10051.04 2 Tm Su73
9913.195 10084.800 1 Xe1 HU70 9947.22 10050.31 4L Wi LA68
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Section II. Wavenumber Table (Finding List) —Continued

Vacuum Air Ao Intensity Vacuum Air Ao Intensity t
wavenumber | wavelength and Spectrum| Reference || wavenumber | wavelength | and Spectrum ‘ Reference
oem™Y) AMA) (em™Y | character ofem™?) MA) (cm™?% | character .
9947.42 10050.11 2w |1 Mi62 9976.61 16020.70 1 Ybn ME67
9947.59 10049.93 8 Tm 1 SU73 9977.99 16019.31 6V Ge1 HU64
9947.65 10049.88 1L Cun SH36 9978.09 10019.21 7 Re1l KL57
9948,05 10049.47 0.02 4L Nen PE68 9978.816 10018.483 0.01 4L S1 JA67
9949.06 10048.45 0.02 3L Nen PE68 9979.47 10017.822 0.02 5V | Ni EIs8
9949.227 10048.278 0 Gdn SP70 9979.50 10017.79 0.02 4L Nen | PE68
9949.461 10048.041 3L Th1 G174 9979.99 10017.31 0.05 30 Zr TA76
9949.52 10047.98 0.02 8LD | Fn? PA68 9980.51 10016.78 15 Ybn ME67
9949.93 10047.57 9 Tm 3 SU73 9981.65 10015.63 = 0.02 4L Ne 11 PE68.
9950.54 10046.95 2 Ybn ME67 - 9983.87 10013.41 1L Arn Mi63
9951.77 10045.71 3HB | Bri TE63 9984.16 10013.12 1L Arn Mi63
9952.25 10045.23 0.05 150 Zri TA76 9984.82 10012.46 | 5B Lui? -| KI54
9953.58 10043.88 0.02 | 2 Cln RA74 9984.82 10012.46 5B Lui? Kis4
9955.62 10041.83 2 Tm SU73 9985.61 . 10011.68 20 Ir Mle2
9956.91 10040.53 oL Cun SH36 9985.877 10011.398 3L | Thi GI74
9957.06 10040.37 30 Tm 1 SU73 - 9985.90 10011.38 5 Tm SU73
9957.53 10039.90 ) 1 Ybu ME67 ~ 9986.372 10010.91 5L Th1 KL69
9957.75 10029 A8 2L Ar: MI73 0087.90 10009.37 2H Tm | ST73
9957.998 10039.427 0.01 3L Ge 1 ANS9 9989.31 10007.96 3 Ybn ME67
9958.060 10039.364 7L Th1 GI74 9989.585 10007.682 1 As1n AN71
9959.23 10038.19 15L |(Cun | SH36 9989.73 | 10007.54 3L | Ari MI73
9959.39 10038.03 0.05 35 Fi LI49 9990.59 10006.68 - 10L | Cumn SH36
9960.89 10036.51 0.02 90 Hf1 GO70 9992.463 10004.799 OLW Thi KL72
9961.074 10036.33 4L Tb KL69 9993.88 10003.38 4 Ybn | ME67
9961.08 10036.32 : 5L Cun SH36 9994.06 10003.20 6V | Gel HU64-
9961.44 10035.96 1L Ar 1 Mie63 9994.20 10003.06 350 11 LU75
9961.64 10035.76 10 Tm 1 sU73 9994.21 10003.055 0.02 5V | N1 EIS8
9961.95 10035.45 0.04 7LH {Nn ERS8 9994.61 10002.65 _ : 1I5L | Wi LA68
9962.603 10034.786 0.05 SL Gd1 BL71 9995.03 10002.23 | 0.02 4 Cli1 | RA&9
9962.76 10034.64 2 I Mle62 9995.30 10001.96 10 Bri TE63
9962.940 10034.447 0.01 1L S1 JA67 9995.710 | 10001.56 4 Cm1 CO76
9963.234 10034.151 0.01 2L S1 JA67 9996.18  10001.08 - 300 Ba1 RUSS5
9964.276 10033.102 0.01 Zn1 JO6s 9996.60 10000.66 ; 1L | W LA68-
9964.57 10032.81 0.02 2LD | Li1 JOs9 9996.87 10000.392 0.02 | 1 Dy COo71
9964.82 10032.55 50 Ybn ME67 9998.457 9998.802 0.03 8L 01 ER68
9965.06 10032.31 v 2H | Tm1 SuU73 i 9998.46 9998.81 0.20 2 Zr TA76
9965.168 10032.21 4L Th1 KL69 9999.352 9997.91 : 2L Tb1 KL69
9965.210 10032.161 0.01 2L S1 JA67 9999.51 9997.750 0.02 4V | Ni EI58
9965.27 10032.10 ! 200 {Bai RUs5
9965.315 10032.06 4L Thb1 KL69
9965.429 10031.941 0.01 2L S1 JA67
9966.27 10031.098 500V Prm sU74 !
9966.433 | 10030.930 | 0.01 1L |81 JA67 ]
9967.03 10030.35 2 I1? Mil62 :
9967.03 10030.35 2 I1? Ml62 A
9967.098 10030.261 0.01 1L S1 JA67 :
9967.54 10029.82 0.02 3LH [ Nen PE68
9967.697 10029.658 0L Ari MI73
9968.12 10029.24 0.02 3L Nen PE68
9968.56 10028.80 0.10 38W |Zr: TA76
9970.38 - 10026.96 5 Re1 KL57
9970.41 10026.93 1L Cun SH36 !
9971.52 10025.81 0.10 2 Si1 RA65 i
9972.10 10025.23 4H |Br:  TE63 :
9972.34 10024.99 15H Rui1? KES59
9972.34 10024.99 1ISH Ru 1? KES59
9972.970 10024.355 0.01 | Cs1 - ER70
9973.611 10023.711 1 Xe1 HU70 ! :
9973.694 10023.628 I Xe1 HU70 | '
9974.01 10023.31 0.05 3 Hf1 GO70 i
9974.05  |10023.27 | 0.04 | S8LBH|Nmu |ERSS |
9974.24 10023.10 22 I Ml62 §
9974.27 10023.05 30L {Cun |[SH36 :
9975.036 10022.278 0.02 4L Arn Mle63
9975.81 10021.50 2L w LA68
9976.18 10021.13 0.10 60 Hf GO70 ;
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Section lll. Wavenumber Tables Arranged by Element

Aluminium
Al, Z =13
Al1 Normal state of valence electrons 3s?3p 2P°,, ILP. = 48278 cm™!
Al 11 Normal state of valence electrons 3s2 'S, I.P. = 151860 cm™!
Al
Intensity
o A Ao and Energy levels J Spectrum | Reference
(em™Y A) {ecm™Y character (em™7)
4723.772 21163.75 0.01 13L 32965 - 37689 12— Y| Al ER63
4739.606 21093.04 0.01 . 12L 32949 — 37689 Y- % Al ER63
5963.763 16763.36 0.01 9L 32965 - 38929 1% - 1% Al ER63
5968.318 16750.56 0.01 12 L 32065 —~ 38033 1t — 2l | Al ER63
5979.601 16718.96 0.01 11L 32949 - 38929 Yo— 1%2| Ali ER63
:7602.047 13150.76 0.01 4L 25347 - 32949 Y- %| Al ER63
7617.888 13123.41 0.01 1I5L 25347 — 32965 Vo—- 1% | Alr ER63
8882.602 11254.881 0.02 15L | 32436 — 41319 2% - 3% | Al ER63
8883.936 11253.190 0.02 4L 32435 - 41319 1% - 2% | Al ER63
9178.761 10891.733 0.02 1L . 32965 - 42144 1%2- % | Al ER63
9194.596 10872.975 0.02 1I0L | 32049- 42144 Yo— Y| All ER63
9268.077 10786.770 0.02 4L 32965 — 42233 1% - 1% | Al ER63
9272.138 10782.045 0.02 9L 32965 - 42237 1% -~ 2% | Al1 ERé63
9283.919 10768.364 0.02 8L 32949 - 42233 Y- 1% | Al ER63
Al Reference
ER63 Eriksson, K. B. S., and Isberg, H. B. S., Ark. Fys. 23, 527-541 b) 5.5 m Czerny-Turner spectrograph for wave-
(1963). lengths below 12000 A
Source: Hollow cathode Detector: a) PbS
Instrument: a) 1 m Pfund spectrometer for wavelengths b) Photographic

above 12000 A
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Argon
Ar, Z = 18
Ar 1 Normal state of valence electrons 3s2 3p® 1S, I.P. = 127110 em™?
Ar 11 Normal state of valence electrons 3s23p® 2P%, 1.P. = 222848 cm™!
Ar
Intensity
o A Ao and Energy levels J Spectrum | Reference
(em™?Y A) (em™Y | character (em™Y
2445.513 40880.069 4 116999 — 119444 2 - 2 Ari HU73
2499.491 39997.240 4 117183 - 119683 2 - 2 Ar i HU73
2510.334 39824.470 1 114641 — 117151 2 -1 Ar1 HU73
2531.764 | 39487.540 1 117151 - 119683 1 - 2 | Ar: 1u73
2542.598 39319.127 2 114641 — 117183 2 -2 Ari HU73
2552.316 39169.420 1 118459 —- 121011 1 -1 Ari HU73
2566.673 38950.321 4 1116999 —~ 119566 2 -3 Ari HU73
9576.577 | ARR0N 601 4 1171823 — 119760 2 -1 | Ar: HU73
2587.936 38630.293 2 114975 - 117562 1 -0 Ar1 HU73
2604.483 38384.869 1 118407 - 121011 1 -1 Ar 1 HU73
2608.840 38320.762 2 117151 - 119760 1 -1 Ar1 HU73
2623.245 38110.332 9 116942 — 119566 3 - 3 Ar1 HU73
2637.003 37911.499 1 118459 - 121096 1 -0 Ar1 HU73
2683.755 37251.067 8 116999 — 119683 2 -2 Ar1 HU73
2689.170 37176.057 6 118407 - 121096 1 -0 Ar HU73
2692.258 37133.416 9 118469 ~ 121161 2 -1 Ari HU73
'2696.442 37075.797 14 117151 - 119847 1 -1 Ari HU73
2701.711 37003.491 9 118459 — 121161 1 -1 Ari HU73
2740.327 36482.046 30 116942 - 119683 3 - 2 | Ari HU73
2744.964 36420.419 5 118512 - 121257 0 -1 Ari HU73
2747.627 36385.119 10B 118906 - 121654 2 -3 Ar1? HU73
2747.973 36380.538 | 10B 118906 — 121654 2 - 2 Ar1? HU73
2753.878 36302.529 g 15 118407 - 121161 -1 =1 Ar1 HU73
2760.841 36210.972 i25 116999 — 119760 2 -1 Ar1 HU73
2818.840 35465.914 10 118651 ~ 121470 1 -0 Ari HU73
2838.390 35221.64 15B 119847 — 122686 1 -1 Ar1? HU73
2838.590 35219.15 15B 119847 — 122686 1 - 2 Ar1? HU73
2848.443 35097.327 2 116999 - 119847 2 -1 Ari HU73
2851.594 35058.546 2 114147 - 116999 1 - 2 Ari HU73
2860.370 34950.98 30 119847 — 122708 1 - 2 Ar] HU73
2947.972 33912.38 3 119760 - 122708 1 - 2 Ar1 HU73
2976.100 33591.86 8 121161 - 124137 1 - 2 Ar1 HU73
3003.594 33284.366 80 114147 - 117151 1 -1 Ar1 HU73
3016.733 33139.400 95 113643 - 116660 1 -1 Ar1 HU73
3023.087 33069.750 90 116660 — 119683 1 - 2 Ar1 HU73
3035.858 | 32930.634 8 114147 - 117183 1 - 2 Ar1 HU73
3040.564 32879.664 C40 115366 — 118407 1 -1 Ari HU73
3061.927 | 32650.266 o 118810 — (21932 0 - 1 | Arg HUT3
3092.732 32325.060 ' 50 115366 — 118459 1 -1 Ar1 HU73
3095.409 32297.104 12 108722 - 111818 0 -1 Ari HU73
3100.173 32247.469 i 30 116660 — 119760 1 -1 Ar HU73
3102.185 | 32226.356- L20 115366 ~ 1184G9 1 - 2 | Ars HU73
3120.360 | 32038.85 9 119566 — 122686 3 - 2 | Art HU73
3125.495 31986.21 25 121011 — 124137 1 -2 Ari HU73
3129.660 '31943.64 i 20 119566 — 122695 3 - 4 Ar1 HU73
3141.900 31819.20 i 18B 119566 — 122707 3 -3 Ar? HU73
3142.140 31816.76 : 18B 119566 — 122708 3 - 2 Ar1? HU73
3151.860 31718.65 S0B 119566 — 122717 3 - Ari HU73
3191.520 31324.485 800 1 113468 — 116660 2 -1 Ar} HU73
3226.199 30987.774 80 113716 — 116942 3 -3 Ar1 HU73
3263.060 30637.72 20B 119444 - 122707 2 -3 Ari? HU73
3263.300 30635.47 20 B 119444 — 122708 2 - 2 Ar1? HU73
3273.020 30544.49 55 119444 — 122717 2 -3 Ari HU73
3282.771 30453.764 60 113716 — 116999 3 -2 Ari HU73
3327.356 30045.697 S 120230 - 123557 2 - 3 Ari HU73
3327.669 30042.871 i h 11 120230 — 123557 3 -3 Ar1 HU73
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Ar—Continued

Intensity
o A Ao and Energy levels Spectrum | Reference
fem™Y (A) (cm™Y) character {em™Y)
3356.066 29788.667 1200 1 120229 - 123557 1 2 Ar1 HU73
3382.230 295658.23 40 B 120753 — 124135 3 Ax g IIU73
3415.223 29272.677 90 114147 - 117562 1 0 | Ari HU73
3417.301 29254.880 60 117183 - 120600 2 2 | Ari HU73
3432.411 29126.092 300 114975 — 118407 1 -1 Ar HU73
3435.424 29100.550 40 117183 - 120619 2 2 | Arl HU73
3449.564 28981.265 12 117151 - 120600 1 2 Ari HU73
3467.035 28835.223 ; 450 113716 - 117183 3 2 Ari HU73
3474.281 28775.083 12500 I 113468 — 116942 2 3 Art HU73
3482.770 28704.95 60 - 119212 - 122695 3 4 Art HU73
3484.578 28690.049 300 | 114975 — 118459 1 1 Ar1 HU73
3494.032 28612.427 1000 ’ 114975 — 118469 1 2 Ari HU73
3504.051 28530.615 55 115366 - 118870 1 0 | Ar1 | HUT
3504.970 28523.13 30B 119212 - 1227117 3 Ari HU73
3508.066 28497.958 900 113643 - 117151 1 1 Ari- HU73
3516.790 28427.265 45 113426 - 116942 2 3 Ar HU73
3518.235 28415.59 12B 120619 - 124137 2 3 Ar? HU73
3518.395 28414.30 12B 120619 — 124137 2 2 Ar1? HU73
3530.853 28314.045 300 113468 — 116999 2 2 Art HU73
3534.808 28282.36 6 120600 - 124135 2 3 Ar1 HU73
3536.358 28269.97 12B 120600 - 124137 2 3 Ar1? | HUZ3
3536.518 28268.69 12B 120600 - 124137 2 2 Ar1? HU73
3540.330 28238.250 400 113643 - 117183 1 2 Ar1 HU73
3545.795 28194.726 300 114861 - 118407 0 1 Ar1 HU73
3569.879 28004.514 11 117183 - 120753 2 3 Ari HU73
3573.362 27971.219 150 113426 — 116999 2 2 Ari HU73
3578.450 27937 439 1S B 120230 — 123808 2 2 Ar1? HU73
3578.763 27934.995 15B 120229 - 123808 3 2 | Ar1? HU73
3597.962 27785.928 75 114861 — 118459 0 1 Ari HU73
3654.462 27356.342 150 114805 — 118459 2 1 Ar] HU73
3663.916 27285.760 30 114805 - 118469 2 2 Ar1 HU73
3672.012 27225.60 50 B 119023 - 122695 4 Ari HU73
3682.853 27145.454 100 113468 - 117151 2 1 Ari HU73
3715.117 26909.711 1000 113468 — 117183 2 2 Ar | HU73
3725.362 26835.705 200 113426 — 117151 2 1 Ar g HU73
3757.626 26605.288 75 113426 - 117183 2 2 Ar1 HU73
3766.438 26543.041 200 114641 ~ 118407 2 1 Ar1 HU73
3810.715 26234.637 30 116942 — 120753 3 3 Ar] HU73
3895.898 25661.022 450 114975 - 118870 1 0 Ar] HU73
3919.695 25505.228 400 113043 - 117562 1 V] Ari HU73
3922.399 25487.646 120 113020 - 116942 3 3 Ar | HU73
3978.971 25125.271 900 113020 - 116999 3 -2 Ari HU73
4034.762 247717.85 12B 118651 - 122686 1 1 Ar? HU73
1034.962 24776.62 12B | 118651 — 122686 1 2 Ar? HU73
4163.235 24013.230 15 113020 - 117183 3 2 Ar1 HU73
4171.349 23966.518 900 107496 ~ 111667 1 0 Ar i HU73
4173.966 23951.49 12 { 118512 - 122686 0 1 Ar HU73
4182.125 23904.766 20 119023 - 123205 4 3 Ar1 HU73
4192.601 23845.035 2000 112750 - 116942 4 3 Ar1 HU73
4321.611 23133.204 1000 107496 — 111818 1 1 Ar HU73
4354.921 22956.264 40 118906 - 123261 2 2 Ar1 HU73
4358.078 22939.64 6B 119683 — 124041 2 1 Ar? HU73
4358.258 22938.69 6B 119683 — 124041 2 2 Ary? HU73
4436.607 22533.597 8 116660 — 121096 1 0 | Ar: HU73
4492.320 22254.14 30B 119566 — 124058 3 Ar1 HU73
4501.315 22209.669 5 116660 — 121161 1 1 Ari HU73
4521.069 22112.626 100 112138 — 116660 2 1 Ar | HU73
4528.328 22077.181 900 107289 - 111818 2 1 | Arg HU73
4536.057 | 22039.561 250 107131 - 111667 1 0 | Ari HU73
4613.480 21669.70 15 119444 - 124058 2 3 Ar1 HU73
4642.507 21534.207 750 107496 — 112138 1 2 Ari HU73
4659.720 21454.661 12 118512 - 123171 0 1 Ar HU73
4686.319 21332.885 120 107131 - 111818 1 1 Ar 1 HU73
4752.496 21035.834 44 113716 - 118469 3 2 Ar 1 HU73
4763.756 20986.111 1200 . 107054 — 711818 0 1 Ar | HU73
4803.830 20811.042 110 l 112138 - 116942 2 3 Ar 1 HU73
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Ar—Continued
‘ : |
Intensity |
o A Ao and Energy levels J Spectrum | Reference
(em™) A) {em™® | character {em™Y) ‘
4821.366 20735.350 120 B 115366 — 120188 1 -1 Ar1? HU73
4821.765 20733.634 120 B 115366 — 120188 1 - 2 Ar1? HU73
4825.791 - | 20716.338 1 22 113643 - 118469 1 - 2 Ar1 HU73
4833.710 20682.40 25 119212 - 124046 3 - 4 Ari HU73
4841.965 20647.135 150 111818 — 116660 1 -1 Ar1 HU73
4849.224 | .20616.229 2500 107289 — 112138 2 -2 Ari HU73
4860.402 20568.816 75 112138 - 116999 2 - 2 Ari HU73
4863.197 20556.994 1 115366 — 120230 T -2 Ari HU73
4920.641 20317.011 160 108722 - 113643 0 -1 Ari HU73
4981.466 20068.932 25 113426 - 118407 2 -1 Ari HU73
4991.125 20030.097 30 113468 — 118459 2 -1 Ari HU73
4992.227 20025.672 60 111667 — 116660 0 -1 Ari HU73
5000578 19692 232 4 113468 — 118469 2 - 2 Ar1 HU73
5007.215 19965.730 160 107131 - 112138 1 -2 Ari HU73
5012.402 19945.068 25 112138 - 117151 2 -1 Ari HU73
5022.952 19903.18 12B 119023 - 124046 4 - Ar1 HU73
5033.634 19860.943 1 113426 — 118459 2 -1 Ari HU73
5044.666 | 19817.508 550 112138 - 117183 2 -2 Ari HU73
5134.552 19470.58 2B 118906 ~ 124041 2 -1 Ar1? HU73
5134.732 19469.90 2B 118906 — 124041 2 -2 Ar1? HU73
5146.081 | 19426.959 30 | 117183 - 122329 2 -3 Ar1 HU73
5181.298 19294.916 25 111818 — 116999 1 - 2 Ar1 HU73
5213.213 19176.793 12B 114975 — 120188 1 -1 Ar1? HU73
5213.610 19175.332 128 119444 — 124658 2 - 2 Ar1? HU73
5213.612 19175.325 12B 114975 — 120188 1 - 2 Ar1? HU73
5227.657 19123.807 5 113643 - 118870 1 = 0 | Art HU73
5255.044 19024.142 6 114975 - 120230 1 -2 Ar1 HU73
5333.298 18745.005 40 | 111818 - 117151 1 -1 Ar 1 HU73
5365.562 18632.289 60 111818 - 117183 1 -2 Ari HU73
5383.097 18571.596 24 B 114805 — 120188 2 -1 Ar1? HU73
5383.496 18570.219 24 B 114805 — 120188 2 -2 Ar1? | HUW3
5385.236 18564.219 26 114821 - 120207 3 - 4 Ari | HU73
5407.811 18486.723 22B 114821 - 120229 3 -3 Ar1? HU73
5408.121 18485.663 22 B | 118407 - 123815 1 -1 Ar1? HU73
5408.124 18485.653 22B 114821 - 120230 3 -2 Ar1? HU73
5424.615 18429.455 200 B 114805 — 120229 2 -3 Ar? HU73
5424.928 18428.392 200 B 114805 - 120236 2 - 2 Ar? HU73
5425.113 18427.765 120 108722 - 114147 0 -1 Ary HU73
5427.937 18418.176 9 B 114821 ~ 120249 3 -3 Ari? HU73
5427.975 18418.047 90 B 114821 — 120249 3 - 4 Ar1? HU73
5444.741 18361.332 9 114805 — 120249 2 -3 Ar1 HU73
5448.696 18348.006 14 113020 - 118469 3 -2 Ar1 HU73
5483.560 18231.34Y 15 111667 — 117154 v -1 Art HU73
5497.310 18185.749 18 { 116942 ~ 122440 3 -2 Ari HU73
5547.240 18022.061 6B 114641 — 120188 2 -1 Ary? HU73
5547.639 18020.765 6B 114641 - 120188 2 - 2 Ary? HU73
5580.4760 17914.726 1500 B 106237 — 111818 2 -1 Ar? 11u73
' 5580.506 17914.629 1500 B 106087 — 111667 1 -0 Ar1? HU73
5588.758 17888.178 35B 114641 - 120229 2 -3 Ar1? HU73
5589.071 17887.176 35B 114641 — 120230 2 -2 Ar? HU73
5608.881 17823.991 150 114641 — 120249 2 - 2 Ar1 HU73
5730.655 17445.248 -1 300B 107289 - 113020 2 -3 Ar1? HU73
5730.768 17444.503 300B 106087 — 111818 1 -1 Ar1? HU73
5744.927 17401.908 22 111818 - 117562 1 -0 Ar1 HU73
5780.070 17296.104 "8 116660 — 122440 1 - 2 Ar1 HU73
5901.372 16940.584 5000 I 106237 - 112138 2 - 2 Ar HU73
5929.547 16860.088 14 107496 — 113426 1 - 2 Ari HU73
5972.056 16740.078 300 107496 — 113468 1 - 2 Ar | HU73
6040.500 16550.400 250 B 114147 — 120188 1 -1 Ar? HU73
6040.899 16549.306 .| 250 B 114147 - 120188 1 - 2 Ar1? | HU73
6051.664 16519.867 500 106087 — 112138 1 -2 Art HU73
6082.331 16436.575 4001 114147 - 120230 1 -2 Ar HU73
6146.843 16264.070 16 107496 ~ 113643 1 -1 Ar 1 HU73
6178.773 16180.023 90 107289 — 113468 2 - 2 Ar1 HU73
6200.758 | 16122.656 12 '|105617 - 111818 : 2 -~ 1 Ar1 HU73
6252.400 15989.491 400 108722 - 114975 | 0 - 1 | Ari HU73
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Ar—Continued

Intensity
o A Ac and Energy levels Spectrum | Reference
(cm™Y (A) (em™Y | character (em™)
6282.138 15913.799 2 114975 - 121257 1 1 Ari HU73
6287.714 15899.687 240 1 115366 —.121654 1 2 Ar1 HU73
6294.255 15883.164 40 107131 — 113426 1 2 Ari HU73
6320.674 |- 15816.777 18 112138 - 118459 2 1 Ar1 HU73
6330.127 15793.157 5 | 112138 — 118469 2 2 Ar1 HU73
6336.764 15776.614 2 107131 — 113468 1 2 Ar1 HU73
6353.560 15734.909 8 107289 - 113643 2 1 Ar1 HU73
6426.855 15555.460 6 107289 - 113716 2 3 Ar HU73
6472.076 15446.772 10 113716 - 120188 3 2 Ar1 HU73
6490.620 15402.640 120 113716 — 120207 3 4 Ar1i HU73
6511.551 15353.128 60 107131 — 113643 1 1 Ar1 HU73
6513.195 15349.253 120B 113716 - 120229 3 3 Ar1? HU73
6513.508 15348.516 120 B 113716 — 120230 3 2 Ar1? HU73
6521 654 15329 344 150 105617 — 112138 2 2 Art HU73
6533.321 15301.970 500 B 113716 - 120249 3 3 Ar1? HU73
6533.359 15301.881 500B ! 113716 — 120249 3 4 Ar? HU73
6544.972 15274.730 3B 113643 - 120188 1 1 Ari? HU73
6545.371 15273.799 3B 113643 — 120188 1 2 Ari? HU73
6586.803 15177.724 4 113643 — 120230 1 2 Ar1l HU73
6588.988 15172.691 300 107054 — 113643 0 1 Ar1 HU73
6641.570 15052.567 12 111818 — 118459 1 1 Ar1 HU73
6644.247 15046.503 700 108722 - 115366 0 1 Ar HU73
6651.023 15031.174 30B 111818 — 118469 1 2 Ar1i HU73
6651.315 15030.513 30B 107496 - 114147 1 1 Ar1 HU73
6676.164 14974.568 3 105462 —- 112138 3 2 Ar1 HU73
6679.561 14966.953 6 114975 — 121654 1 2 Ari HU73
6710.415 14898.136 2 116942 — 123653 3 4 Ar 1 HU73
6719.759 14877.420 11 B 113468 - 120188 2 1 Ar1 HU73
6720.158 14876.537 11B 113468 — 120188 2 2 Ar | HU73
6739.664 14833.480 5 111667 - 118407 0 1 Ar} HU73
6761.277 14786.064 4B 113468 — 120229 2 3 Ary? HU73
6761.590 14785.380 40B 113468 ~ 120230 2 2 Ar1? HU73
6762.268 14783.897 8B 113426 - 120188 2 1 Ar1? HU73
6762.667 14783.025 8B 113426 — 120188 2 2 Ar1? HU73
6782.803 14739.139 75 106237 — 113020 2 3 Ari HU73
6791.832 14719.546 6 111667 — 118459 0 1 Ar1 HU73
6803.786 14693.683 9 B 113426 ~ 120229 2 3 Ar1? HU73
6804.099 14693.007 9 B 113426 - 120230 2 2 Ar1? HU73
- 6807.973 14684.646 2B 116660 — 123468 1 1 Ar1? HU73
6809.187 14682.028 2B 116999 ~ 123808 2 2 Ar1? HU73
6816.226 14666.866 2 116999 - 123815 2 1 Ari HU73
6823.912 14650.346 450 113426 — 120249 2 3 Ar1 HU73
6831.299 14634.504 500 B 114821 — 121653 3 3 Ar1? HU73
6831.341 14634.414 500 B 114821 - 121653 3 4 Ar1? HUT3
6849.099 14596.471 300 B 114805 — 121654 2 3 Arr1? HU73
6849.445 14595.733 300B 114805 - 121654 2 2 | Ar1? HU73
6858.032 14577.458 15 107289 - 114147 2 1 Ari HU73
6921.001 14444.828 4 114147 — 121068 -1 1 Ar g HU73
7012.246 14256.868 450 B 114641 — 121653 2 3 Ar1? HU73
7013.242 14254.844 450 B 114641 - 121654 2 3 | Ary? HU73
7013.588 14254.140 450 B 114641 — 121654 2 2 Ar1? HU73
7016.023 14249.193 120 107131 - 114147 1 1 Ar1 HU73
7044.063 14192.472 1 114147 - 121191 1 2 Ar} HU73
7052.889 14174.712 8 111818 - 118870 1 0 Ar 1 HU73
7093.460 14093.640 2000 107054 — 114147 0 1 Ar1 HU73
7109.425 14061.991 2 114147 - 121257 1 1 Ar1 HU73
7144.575 13992.808 30 107496 ~ 114641 1 2 Ar1 HU73
7186.820 13910.556 1200 1 113020 - 120207 3 4 Ar| HU73
7188.412 13907.476 100 106237 — 113426 2 2 Ari HU73
7209.395° | 13866.998 50B 113020 - 120249 3 3 Ary? HU73
7209.708 13866.396 50B 113020 - 120230 3 2 Ar1? HU73
7229.521 13828.394 200 B 113020 ~ 120249 3 3 Ar1? HU73
7229.559 13828.321 200 B 113020 - 120249 3 4 Ar? HU73
7230.921 13825.717 300 106237 - 113468 2 2 Ari HU73
7287.393 13718.577 10000 I 105462 ~ 112750 3 4 Ari HU73
7308.718 13678.549 5000 I 107496 - 114805 1 2 Ar1 HU73
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Ar—Continued

Intensity
o A Ao -and Energy levels i Spectrum{ Reference
(cm™) A (em™) | character (em™Y
7319.293 13658.78 8B 115366 — 122686 1 -1 Ar1? HU73
7319.493 13658.41 8B 115366 — 122686 1 - 2 Ar1? HU73
7322.505 ° | 13652.795 6 114147 - 121470 1 -0 Ari HU73
7338.704 13622.659 7500 1 106087 — 113426 1 -2 Ar1 HU73
7351.292 13599.333 ; 1500 1 107289 — 114641 2 - 2 Ar1 HU73
7365.218 13573.618 750 107496 — 114861 1 -0 Ar1 HU73
7381.213 13544.205 -| 500 106087 — 113468 1 -2 Ar1 HU73
7403.085 13504.190 9500 1 105617 ~ 113020 3 -3 Ari HU73
7405.708 13499.406 1200 106237 - 113643 2 -1 Ari HU73
7448.812 13421.289 2 113716 - 121165 3 -3 Ari HU73
7456.981 13406.586 2500 B 112750 - 120207 4 - 5 Ar1? HU73
7457.022 13406.513 2500 B 112750 - 120207 4 - 4 Ar1? HU73
7479.003 13367.110 8500 1 106237 — 113716 2 - 3 Ar1 HU73
7499.723 13330.180 25.B 112750 - 120249 4 - 3 Ar1? HU73
7499.761 13330.112 25 B 112750 — 120249 4 - 4 | Ary? HU73
7506.848 13317.528 20 114147 - 121654 1 - 2 Ari HU73
7509.283 13313.209 5500 I 107131 — 114641 1 - 2 | Ari HU73
7515.435 13302.312 225 107289 — 114805 2 - 2 Ar1 HU73
7532.239 13272.635 6000 I 107289 — 114821 2 -3 Ar i HU73
7548.535 13243.981 12 113643 - 121191 1 -2 Ari HU73
7556.000 13230.897 1200 106087 — 113643 1 -1 Ar1 HU73
7557.595 13228.104 2500 1 105462 - 113020 2 -3 Ar1 HU73
7565.667 13213.991 3000 104102 - 111667 1 -0 Ar1 HU73
7600.260 13153.847 4 113468 — 121068 2 -1 Ari HU73
7613.897 13130.287 6 - 113643 — 121257 1 -1 Ar HU73
7626.195 13109.113 1 114975 - 122601 1 -1 Ari ‘HU73
7627.357 13107.116 2 113643 — 121270 1 - 2 Ar1 "HU73
-7660.032 13051.206 12 114975 ~ 122635 1 -2 Ar] HU73
7673.426 13028.425 90 107131 — 114805 1 - 2 Ar1 HU73
7685.319 13008.264 2500 107289 - 114975 2 -1 Ari HU73
7696.894 12988.701 25 113468 —"121165 2 - 3 Ar HU73
7715.929 12956.658 4000 104102 —" 111818 1 - 1 | Ar HU73
7729.926  |12933.196 750 107131 ~ 114861 1 -0 Ar HU73
7748.002 12903.024 9 114861 — 122609 0 - 1 | Ari HU73
7765.831 12873.400 12 113426 - 121191 - 2 -2 ‘ Ar i HU73
7802.144 12813.484 15 113468 — 121270 2 -2 Ar1 HU73
7808.694 12802.737 2500 1 105617 - 113426 2 -2 Ar1 HU73
7831.193 12765.954 12 113426 - 121257 2 -1 Ar1 HU73
7843.310 12746.232 400 107131 - 114975 1 -1 Ar1 | HU73
7851.203 12733.418 600 105617 — 113468 2 -2 Ar1 HU73
7870.449 12702.280 1250 107496 — 115366 1 -1 Arp . HU?3
7873.720 12697.00 8 114821 - 122695 3 - 4 Ar1 HU73
7881.024 12685.24 9B 114805 - 122686 2 -1 Ar1 1 HUT73
7881.224 12684.91 9B 114805 — 122686 2 - 2 Ar1 | HUT3
7895.920 12661.31 15B 114821 - 122717 3 - Art HU73
7902.764 12650.34 20B 114805 — 122707 2 -3 Ar? HU73
7903.004 12649.96 20B 114805 - 122708 2 - 2 Ar [? HU73
7910.180 12638.480 25 106237 — 114147 2 -1 Ar | HU73
7920.747 12621.619 90 107054 — 114975 0 -1 Ar i HU73
7936.683 12596.276 40B | 113716 — 121653 "3 - 3 Ar1? HU73
7936.725 12596.209 40 B 113716 — 121653 3 - 4 Ar1? Hnu73
7963.204 12554.324 75 .| 105462 — 113426 3 -2 Ari HU73
8005.713 12487.663 2500 1 105462 ~ 113468 3 -2 Ari HU73
'8006.64 12486.22 1L Aru? | MI63
8025.990 12456.114 2000 105617 — 113643 2 -1 Ar1 HU73
8036.825 12439.321 5000 1 104102 - 112138 1 - 2 Ar i HU73
8049.308 12420.030 60 112138 - 120188 2 -1 Ary HU73
8049.707 12419.414 150 112138 - 120188 2 - 2 Ar HU73
8060.472 12402.828 2000 106087 — 114147 1 -1 Ar 1 HU73
8077.166 12377.194 22 107289 — 115366 2 -1 Ar HU73
8090.82 12356.30 1L 112138 — 120229 2 - 3 Ari MI73
8090.826 12356.296 450 1 112138 - 120229 2 -3 Ari HU73
8099.285 12343.392 900 1 105617 — 113716 2 - 3 Ari HU73
8171.440 12234.397 30 113020 - 121191 3 -2 Ari HU73
8227.274 12151.369 - 80 113426 - 121653 2 - 3 Ar1 HU73
8235.157 12139.737 700 107131 - 115366 1 -1 Ari HU73
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Ar~—Continued

Intensity
o A Ao and Energy levels J Spectrum | Reference
(em™?) A) (em™Y | character {em™Y :
8953795 12112.324 1300 1 105462 ~ 113716 3 -3 Ari HU73
8312.594 12026.648 80 107054 ~ 115366 0 -1 Ari HU73
8366.93 11948.54 1L Ar MI63
8370.24 11943.82 3L 111818 - 120188 1 -1 Ar1 MI73
8370.614 11943.285 4L 111818 - 120188 1 -2 Ar1 MI73
8412.044 11884.463 2L 111818 ~ 120230 1 -2 Ar1 MI73
8494.21 11769.50 1L 149179 - 157673 3% - 22| Arn? Mi63
8520.477 11733.220 SL 111667 - 120188 .0 -1 Ari MI73
8538.71 11708.16 1L 114147 - 122686 1 -2 Ar1 MI73
8560.41 11678.48 2L 114147 ~ 122708 1 -2 Ar1 MI73
8632.929 11580.384 4L 113020 - 121653 3 - 4 Ar1 MI73
8715.84 11470.22 1L 163299 — 196119 2% - 3% | Arn? MIé3
8770.575 11398.640 4L 115366 ~ 124137 1 -2 Ar1 MI73
8799.83 11360.74 1L Ar MIoe3
8883.70 11253.496 0.02 1L 183090 ~ 191974 1%~ 1%} Aru MI63
8917.21 11211.20 oL 181594 ~ 190511 2% — 2% | Aru MI63
8918.40 11209.71 1 LB | 150474 — 173347 1% - 1%| Arn MI63
8941.42 11181.36 oL 190081 — 208023 1Y% — 1! Arn? Ml63
8947.484 11173.266 0.02 2L 183090 - 191169 1% - 1%| Arn MI63
8969.86 11145.40 1 LW 113716 - 122686 3 -2 Ar i MI73
8979.148 11133.865 7L 113716 - 122695 3 - 4 Ary MI173
8991.348 11118.757 8L 113716 - 122707 .3 - 3 Ary MI73
9001.300 11106.464 20L 113716 - 122717 3 - 4 Ar1 MI73
9016.55 11087.68 1L 200234 - 209251 2% — 2% | Arn MI63
9032.22 11068.44 1L 190106 — 199138 1% - 1¥2| Arn MI63
9032.640 11067.929 0.02 2L 187589 — 196621 2% — 3%| Arn Mi63
9062.59 11031.35 oL 195866 — 204929 1% - ¥%| Arn MI63
9064.85 11028.60 2L 113643 - 122708 1 -2 Ari MI73
9102.999 10982.382 0.02 2L 200234 - 209337 2%~ 3%/ Arn MI63
9109.68 10974.33 1L 200138 — 209248 3% - 3%2| Arn Mi63
9110.12 10973.80 2L 186171 — 195281 Y2- Y| Arn MI163
9126.37 10954.260 0.02 2L |.186171 - 195976 ¥~ 1%| Arn MI63
9152.120 10923.438 0.02 7L 151087 — 160239 2% - 1%| Arn MIl63
9157.79 10916.67 1L 189654 - 198812 2% - 2% | Arn MI63
9160.21 10913.79 oL 196089 - 205250 2% ~ 3%| Arn? MI63
9162.44 10911.14 1L 114975 ~ 124137 1 -2 Ari MI73
9173.57 10897.90 oL 196076 — 205249 1% - 2| Arn? MIl63
9197.368 10869.698 0.02 2L 186815 — 194822 3% - 3%| Arn MI63
9198.92 10867.87 1L 186890 — 196089 2 -~ 24| Arn MI63
9199.361 10867.343 0.02 3L 200138 — 209338 3% — M4 Arn MI63
9217.941 10845.438 2L 113468 - 122686 2 - 2 Ar1 MI73
9222.53 10840.04 1L 191012 - 200234 1%2- 2%} Arn MI63
9224.74 10837.45 1L 114821 - 124046 3 - 4 Ari MI73
9229.46 10831.90 1L 114821 - 124051 3 -3 Ari MI73
9231.55 10829.452 0.02 3L 150474 - 159706 1%~ ¥%| Arn MI63
9236.19 10824.01 1L 114805 - 124041 2 -2 Ar1? MI73
9236.19 10824.01 1L 114821 - 124058 3 - 4 Ar1? MI73
9239.436 10820.207 6L 113468 - 122707 2 - 3 Ar MI73
9239.75 10819.84 O LP | 113468 — 122708 2 -2 Ar1 MI73
9241.44 10817.858 0.02 1L 199679 - 208921 2% — 2%| Arn MI63
9242.61 10816.49 1L 183090 ~ 192333 Y- % Arn Ml63
9245.680 10812.901 0.02 12L 150147 - 159393 2, - 1%2| Arn Ml63
9260.11 10796.05 3LH | 113426 — 122686 2 -1 Ar 1 MI73
9269.49 10785.13 1L 200138 - 209251 1%~ 2%z Arn MI63
9282.160 10770.404 12L 113426 - 122708 2 -2 Ari MI73
9287.356 10764.378 0.02 8L 186815 ~ 196103 8¥e — 4¥%| Arn MIl63
9291.856 | 10759.165 20L 113426 - 122717 2 -3 Ari MI73
9313.756 10733.866 20L 114821 - 124135 3 - 4 Ari MI73
9315.28 10732.11 4L 114821 - 124137 3 - 3 | Ari MI73
9325.34 10720.530 1L 148842 ~ 158167 2% - 1%| Arn Ml63
9330.50 10714.60 1L 114805 ~ 124135 2 -3 Ar1 MI73
9332.088 10712.780 5L 114805 — 124137 2 - 3 Ari MI73
9358.06 10683.050 12L 147875 - 157233 2% — 3%| Arn MI63
9374.30 10664.54 1L 145668 — 155043 1% — 2% Arn MI63
9377.42 10660.99 2L 190732 ~ 200110 Yo~ Y| Armu MI63
9396.05 10639.86 1L 199525 — 208921 1% - 2% Arn MI63
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Ar—Continued

Intensity
o A Ao and Energy levels ] Spectrum | Reference
(em™Y (A) (em™Y | character (em™Y)
9397.581 10638.121 0.02 8L 189414 — 198812 3% - 2%| Arn MIié3
9410.62 10623.38 2L 114641 ~ 124051 2 -2 Ar1 MI73
9414.097 10619.458 0.02 7L 186890 — 196305 2% - 3% | Arn Mi63
9417.26 | 10615.89 1L 114641 ~ 124058 2 - 3 Ari MI73
9418.93 10614.01 ’ 1L 190106 - 199525 1%~ 1%|{ Arn Mi63
9424.54 10607.69 oL 186890 — 196315 2% - 2%| Arn Mieé3
9448.47 10580.83 2L 190511 — 199959 2% —- 2%| Aru MIé3
9470.78 | 10555.90 1L 190511 — 199981 2% - 1% | Arn MI63
9476.87 10549.12 1L 199446 - 208923 ¥%—- 1%| Arn Mi63
9483.671 10541.552 0.02 SL 189654 — 199138 2% - 1% Aru Mi63
9489.10 10535.52 2L 200138 ~ 196305 3% - 3%| Arn MI63
9494.677 10529.332 | 20L 114641 — 124135 2 - 3 Ari MI73
9496.427 10527.392 4L 114641 — 124137 2 - 2 Ar MI73
9503.542 10519.510 9L 185624 — 195128 3% - 4%} Arn Ml63
9505.89 10516.91 oL 179931 - 189437 1% - % | Arn? MI63
9515.314 10506.495 25L 112138 — 121654 2 - 3 Ar1i MI73
9515.64 10506.13 2LP | 112138 ~ 121654 2 - 2 Ar MI73
9521.008 10500.212 0.02 6L 190511 - 200032 2% ~ 1% | Arn M163
9524.882 10495.941 0.02 2L 190507 ~ 200032 1% - 1%| Arn Mle63
9544.99 10473.83 1L 113716 - 123261 3 - 2 Ar} MI73
9551.06 10467.173 0.02 20 L 149179 - 173393 3 - 2% Aru MI63
9568.797 10447.771 ] 0.02 2L 199679 — 209248 2% -~ 3% | Arn Mie3
9573.56 10442.57 1L 190106 — 199679 ° 1% - 2% Arn MIl63
9575.451 10440.511 0.02 6L 181594 — 191169 2% - 1%| Arn MI63
9577.44 10438.34 1L 113643 - 123220 1 -2 Ar1 MI73
9603.03 10410.53 - 2L 190507 — 200110 1% - % Arqn MI63
9606.10 10407.20 1L 190592 - 196076 1% - 1% Arn MIl63
9611.36 10401.510 0.02 1L 191012 - 200623 - ¥%| Arn MI63
9614.68 10397.91 1L 113020 - 122635 3 -2 Ari M173
9619.591 10392.604 0.02 SL 186470 — 196089 1% - 2% Arn MIe63
9627.66 10383.900 0.02 1L 190511 - 200138 2% - 3% | Arn MI63
9640.49 10370.08 1L 190511 - 201345 2% - 1%{ Arn Ml63
9644.32 10365.96 OLH | 190507 - 200151 ' 1% - 1% | Arn MI63
9652.220 10357.472 2L 111818 —~ 121470 1 -0 Ar1 MI73
9675.337 10332.725 20L 113020 - 122695 3 - 4 Ar1 Mi73
9681.06 10326.62 1L 190942 - 200623 Y- Y| Arn Ml63
9682.26 10325.34 1L 145668 — 155351 1% - 1% Arn M1i63
9683.41 10324.11 1L 114975 — 124658 1 - 2 Arl MI73
9687.54 10319.71 2LP | 113020 - 122707 3 — 3 Arl MI3
9687.76 10319.47 1LP | 713020 - 122708 3 - 2 Ari MI73
9697.473 10309.139 12 L 113020 - 1227117 3 - 3 Ari MI73
9700.79 10305.616 | 0.02 1L 189437 - 199138 Y2~ 1¥2| Arn MIl63
0703.46 10302.78 1L 113468 123171 2 1 Ari MI73
9706.947 10299.077 0.02 5L 185093 — 194800 4Y2 ~ 4% | Arn MI63
9727.52 10277.30 oL 190507 - 200234 12 - 2%| Arn? MI63
9728.90 10275.84 . oL 185093 — 194822 4% - 3% | Arn MIl63
9730.934 10273.689 0.02 5L 186890 — 196621 2% — 3%| Arn MI163
9736.023 10268.320 0.02 2L 203197 — 212933 3% - 2%| Armn MI63
9737.30 10266.97 2L 113468 — 123205 2 - 3 Ar1 MI73
9741.81 10262.22 2L 113643 ~ 123385 1 -0 Ar1 MI73
9742.00 10262.02 0 LB | 186890 ~ 196633 2%~ 2% | Arn MI63
9771.685 10230.845 0.02 4L 189040 - 198812 1%, - 2%2| Arun MIl63
9781.12 10220.980 0.02 1L 203151 — 212932 2% - 1% Arn | MI63
9793.06 10208.52 1L 113468 - 123261 2 - 2 Ari MI173
9794.61 i 10206.90 1L 113426 - 123220 2 -2 Ar1 MI73
9797.472 10203.917 0.02 5L 147875 — 157673 2% - 2% Arum MIe3
9807.27 10193.72 1L 160239 - 201781 1% - 2% Arn MI63
9807.94 10193.02 OL 148620 — 158428 12— ¥ Arn MI63
9828.93 10171.26 1L 113426 — 123254 2 -1 Ar 1 MI73
9836.14 10163.80 oL 190196 — 200?32 Y2 — -1%2| Arn? M1io63
9836.556 10163.373 12L 111818 ~ 121654 1 - 2 Ar 1 MI73
9853.44 10145.96 1L 190106 - 204585 1% - 2%| Armn MIé3
9860.78 . | 10138.408 0.02 1L 191169 — 201030 1%2- % Arn MI63
0886.926 10111.585 0.02 gL 163506 - 173303 ¢ 3% — 2| Arn MIieé3
9887.841 10110.660 0.02 3L 148842 — 158730 2% - 2% Arm Mi63
9893.56 10104.82 / 4L 114147 - 124041 1 - 2 Ari MI73
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Ar—Continued
. Intensity
o A Ao and Energy levels J Spectrum | Reference
(em™?) A) {em™Y | character (em™Y)
9899.01 10099.25 oL 190507 - 200406 12 - Y| Arn? Mi63
9903.903 10094.262 4L 114147 - 124051 1 -2 Ar i MI73
9905.12 10093.016 0.02 1L 186171 — 196076 Ya— 1%2| Arn MI63
9914.17 10083.81 oL 190196 — 200110 Y2—- Y| Aru MIé63
9945.483 10052.059 25 L 112750 - 122695 4 - 5 Ar 1 MI73
9957.75 10039.68 2L 112750 - 122707 4 -3 Ar i MI73
9961.44 10035.96 1L 151087 ~ 161048 2%, - 1% | Arn MI63
9967.697 10029.658 10L 112750 - 122717 4 - 4 Ar i MI73
9975.036 10022.278 0.02 4L 186340 ~ 194861 1Y% - 2% | Arn MI63
9983.87 10013.41 1L 209338 - 219322 4% - S¥% | Arn MIl63
9984.16 10013.12 1L 209337 - 219322 3 - 4% Arn MI63
9989.73 LOOO'I.S'J- 3L 114147 - 124137 1 - 2 Ari L MI73
Ar References
MI63 Minnhagen, L., Ark. Fys. 25, 203-283 (1963). Additional References
Source: Electrodeless high frequency discharge
g’s"“me_"“ %1}] W"ds‘;","h spectrograph Meggers, W. F., J. Res. Nat. Bur. Stds. 14, 487 (1935)
etecto::. . otographic 5 R Sittner, W. R., and Peck, E. R., J. Opt. Soc. Amer. 39, 474
Uncertainty in A: For wavelengths given to three decxmaj (1949)
places the uncertainty is given as 0.02 A Humphreys, C. J., and Kostkowski, H. J., J. Res. Nat. Bur.
Stds. 49, 73 (1952).
HU73 Humpbhreys, C. J., J. Phys. Chem. Ref. Data 2, 519-527 (1973). Hepner, G., Compt. rend. 248, 8 (1959).
Source: Electrodeless discharge tube (2.45 GHz) Paul Jr., E., and Humphreys, C. J., J. Opt. Soc. Amer. 49,
Instrument: 1 m Littrow spectrometer 1186 (1959). '
Detector: PbS cooled with liquid nitrogen Humphreys, C. I., and Paul, E., Jr., NAVWEPS report 5996,
Uncertainty in o: Not given—observed wavenumbers cal- 23 (1960).
culated from established energy levels Humphreys, C. J., and Paul, E., Jr., Cowan, R. D., and
Andrew, K. L., J. Opt. Soc. Amer. 57, 855 (1967).
MI73 Minnhagen, L., J. Opt. Soc. Amer. 63, 1185-1198 (1973). Li, H., and Humphreys, C. J., J. Opt. Soc. Amer. 64, 1072
Source: Electrodeless high frequency discharge . (1974).
Instrument: 6.3 m Wadsworth spectrograph
Detevtor: Photographic

Uncertainty in A: Given as better than 0.01 A for wave-
lengths given to three decimal places
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Arsenic
As, Z = 33
As 1 Normal state of valence electrons 4s24p® 5%, L.P. = 79165 cm™!
As 11 Normal state of valence electrons 4s24p? 3P, LP. = 150290 cm—!
As
Intensity
a A Ao and Energy levels J Spectrum| Reference
{em™?) A {cm™% | character (em™H

9035.903 11063.932 2 122842 - 131878 3 - 4 As ANT1

9139.022 10939.094 ) 1 102392 - 111531 2 -2 As ANT1

9242.974 10816.066 1 111531 - 120774 2 -1 As 1t ANTI1

0521.683 10499.468 2 121625 — 131146 2 - 3 As 1 AN71

9631.010 10380.28 2 121816 — 131447 0 -1 As i ANT1

9649.357 10360.546 S 89549 — 99199 3 -3 As ANT71

9674.561 10333.554 2 121472 - 131146 2 -3 As 1l ANT71

9690.43 10316.64 10 124965 — 134655 2 - 3 As 1t ANT1

9854.912 10144.443 10 99181 - 109036 1 -1 Asn ANT1

9989.585 10007.682 1 111531 - 121521 2 - 3 As 1 ANT1

As Reference
AN71 Hui Li and Andrew, K. L., J. Opt. Soc. Amer. 61, 96-109 Instrument: 9 m Paschen-Runge spectrograph

(1971). Detector: Photographic . R
Source: Electrodeless dischange tube (2.45 GHz) Uncertainty in A: Stated as being between 0.006 A and 0.01 A
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Barium
Ba, Z = 56
Ba1 Normal state of valence electrons 5p%6s? 1S, LP. = 42035 cm™*
Ba 11 Normal state of valence electrons 5p%s 25,/ 1.P. = 80687 cm~!
Ba
Intensity
4 A Ao and Energy levels Spectrum | Reference
{em™?) A) {em™Y) | character (em™Y)
3231.96 30932.6 100 9033 — 12266 1 0 Ba1 PA76
3258.02 30685.1 27 20934 - 24192 2 1 Ba1 PA76
3281.29 30467.5 41 21250 - 24531 3 2 Ba PA76
3356.16 29787.8 62 21623 - 24979 4 3 Ba1 PA76
3602.66 27749.7 12 9033 — 12636 1 1 Ba1 PA76
3729.62 26805.1 9 21250 - 24979 3 3 Ba 1 PA76
8412.01 11884.51 SH 24531 - 32943 2 2 Ba i RUSS
/546 53 11607 45 40 H 24979 — 33526 3 3 | Bai RUS5
8612.86 11607.36 30H 24192 - 32804 1 1 Ba1 RUS5
8631.0 11583.0 1H 22064 - 30695 2 1 Ba1 RUS5S
8751.52 11423.46 20H 24192 - 32943 1 2 Bai RUSS
8766.51 11403.92 2 Ba RUS5
8789.67 11373.88 5H 25704 - 34493 1 [} Ba1 RU55
8844.75 11303.04 80 9215 — 18060 2 1 Ba i RU55
8866.93 11274.77 10 25956 — 34823 2 1 Ba1 RUSS
8880.7 11257.3 2H 28554 - 37434 1 2 Bal RUS5
8991.7 11118.3 1H Ba RUSS
8994.85 11114.42 50 H 24531 -~ 33526 2 3 Ba1 RUS5
9026.3 11075.7 3 9033 ~ 18060 1 1 Ba1 RU55
9077.95 11012.69 60 HU | 26816 - 35894 3 3 Bai RUSS
9110.30 10062.65 20 25704 — 34823 1 1 | Bag RUSS
9159.32 10914.85 3 Ba RUS5
9181.36 10888.65 30 25642 ~ 34823 0 1 Ba1 RUS5
9264.23 10791.25 40 HU | 24531~ 33795 2 2 Ba1 RUS5
9283.2 10769.2 4H 28554 ~ 31837 1 2 Ba1 RUS5
9387.90 10649.10 30 H 25956 ~ 35344 2 2 Ba i RUS5
9484.97 10540.10 8 23062 ~ 32547 2 1 Bai RUS55
9532.7 10487.3 2H 26816 ~ 36348 3 4 Ba1 RUS5
9547.34 10471.26 100 13514 ~ 23062 2 2 Ba 1 RUSS
9603.8 10409.7 3H 24192 - 33795 1 2 Ba1 RUS5
9640.23 10370.35 10H 25704 - 35344 1 2 Bai RUS5
9680.3 10327.4 3 Ba RUSS5
9730.59 10274.066 50 H 23074 ~ 32804 2 1 Ba1 RUSS
9769.41 10233.23 | 400 H 23757 - 33526 4 3 Ba RUSS
9812.55 10188.24 , S0 H 26816 ~ 36628 3 3 Ba1 RUSS
9852.5 10146.9 | 5H Ba RUSS
9869.25 10129.70 ] 10 23074 — 32943 2 2 Ba1 RUS5
9883.4 10115.2 i SH Ba RUS55
9965.27 1003210 200 13514 — 23480 2 1 Bai RUSS
9996.18 10001.08 | 300 22947 - 32943 3 2 Bai RU55

RUS5 Russell, H. N., and Moore, C. E., J. Res. Nat. Bur. Stds. 55,

Ba References

299-304 (1955). Information gathered from existing Source:

literature references.

J. Phys. Chem, Ref. Datq, Vol. 7, No. 1, 1978

Instrument:
Detector:

PA76 Palenius, H. P., Physics Letters 56A, 451452 (1976).

Hollow cathode

1.5 m Czerny-Turner spectrometer
PbS cooled with liquid nitrogen
Uncertainty in ¢: Not given
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Beryllium
Be, Z = 4
Be 1 Normal state of valence.electrons 2s2 1S, L.P. = 75192 cm?
Be 1 Normal state of valence electrons 2s 25;,, I.P. = 146883 cm—!
Be
Intensity
o A Ao and Energy levels ] Spectrum | Reference
(em™Y) (A) {em™Y) | character (em™?)
3145.90 31778.70 0.01 5LB 58907 — 62053 2 - Be 1 HO69
3146.27 31775.05 0.01 4LB 58907 - 62053 Be 1 HO69
3304.90 30249.89 0.01 4L 56882 - 60187 2 -1 Be 1 HO69
5057.99 19765.29 0.01 4L 60187 — 65245 1 -0 Be 1 HO69
5510.10 18143.54 0.02 6L 54677 - 60187 0 -1 Be 1 JH62
5598.63 17856.63 0.01 3L | 58907 - 64506 2 -1 Be 1 HO69
5599.02 17855.38 0.01 2LB 58907 — 64506 -1 Be: HO69
6187.30 16157.72 0.01 5LB 62053 - 68241 Be 1 HO69
6826.52 14644.75 0.02 SLB 52080 - 58907 1 - Be 1 JH62
6826.91 14643.92 0.02 6L 52080 ~ 58907 1 - 2 Be: JH62
8263.450 12098.180 0.02 4L 88231 - 96495 Yo- Y| Bent JH61
8265.370 12095.360 0.02 6L 88231 -~ 96497 Y- 1% | Ben JH61
8573.80 11660.25 0.02 YL | 118761 - 120335 %2~ %| Ben HO6Y
8599.68 11625.16 0.02 1LD Ben HO69
8696.00 11496.39 0.02 3LB 62053 - 70749 Be1 HO69
8947.11 11173.73 0.02 0 LB | 128972 - 137919 1% - Be nn HO69
9033.84 11066.46 0.02 4LB 58907 - 67941 2 - Be1 JH62
9034.17 11066.06 0.02 3LB 58907 - 67941 Be 1 JH62
9676.93 10331.03 0.02 2LB 62053 - 71730 Be 1 HO69
9878.800 10119.920 0.02 5L 119446 — 129325 Be 1 JH61
9902.460 10095.730 0.02 3L 119421 ~ 129323 2% - 3% | Ben | JH6I
9902.670 10095.520 0.02 2L 119421 - 129323 12 - 2% Ben JH61

JH61 Johansson, L., Ark. Fys. 20, 489-498 (1961).

Source: . Hollow cathode

Be References

Instrument: 21’ Jarrell-Ash grating spectrograph

Detector:  Photographic

JH62 Johansson, L., Ark. Fys. 23, 119-128 (1962).

Source: Hollow cathode
Instrument: a) 1 m Pfund spectrometer

b) 21’ Jarrell-Ash grating spectrograph

Detector:  a) PbS

b) Photographic

HO69 Holmstrém, J. E., and Johansson, L., Ark. Fys. 40, 133-138

(1969).
Source:
Instrument:

Detector:

Hollow cathode
a) 1 m Pfund spectrometer

b) 3 m Czerny-Turner spectrograph
a) PbS cooled with liquid nitrogen
b) Photographic

J. Phys. Chem, Re¢f. Data, Vol. 7, Neo. 1, 1978
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Boron
B,Z=35
B 1 Normal state of valence electrons 25s22p *P°1 L.P. = 66928 cm™!
B 11 Normal state of valence electrons 2s2 'S, 1.P. = 202887 cm™!
B
Intensity
o A Ao and Energy levels ] Spectrum | Reference
{em™Y A) (em™Y) | character (em™)
2776.199 36010.65 0.01 25 55010 — 357786 Yo— Y| Bl LI70
2776.835 36002.41 0.01 50 55010 ~ 57787 Yo~ 1% | B1 LI70
3018.740 33117.37 0.01 10 54767 — 57786 12 - % | B1 LI70
3019.225 33112.05 0.01 16 B 54767 - 57787 - 1%| B1 LI70
5263.291 18994.333 0.01 560 B 54767 — o6UUS! B1 LI70
6154.184 16244.670 0.01 650 B 48613 — 54767 1% - Bt LI70
6155.812 16240.375 0.01 400 48611 — 54767 - 1% | B1 » L170
6396.582 15629.080 0.01 150 48613 — 55010 1%- %! B1 LI70
6398.368 15624.715 | 0.01 70 48611 ~ 55010 %- Y% (B L170
7748.784 12901.721 0.01 55 B 54767 - 62516 B1 LI70
8572.169 11662.467 0.01 3200 40039 - 48611 Y- Y% Bi LI70
8573.949 11660.045 0.01 6600 40039 - 48613 - 1% | B1 LI70

B Reference

LI170 Litzén, U., Physica Seripta 1, 251-252 (1970). Additional References
Source: Electrodeless discharge (18 MHz)
Instrument: 1.5 m Czerny-Turner spectrometer

C . i . . . -
Detector:  PbS cooled with liquid nitrogen unnvald, P., and Minnhagen, L., Ark. Fys. 22, 327 (1062)
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Bromine
Br, Z = 35
Br 1 Normal state of valence electrons 4s?4p® 2P°;, 1.P. = 95285 cm™!
Br 11 Normal state of valence electrons 4s?4p* 3P, 1.P. = 175870 cm™!
Br
Intensity _]7
o A Ao and Energy levels J Spectrum | Reference
{em™) A) (ecm™ | character | - {ecm™Y)
2436.02 41039.38 5 88848 — 91284 2% - 1% | Bri HU72
2444.87 40890.82 15 87191 — 89636 4% - 3% | Bri HU72
2454.96 40722.76 40 85820 - 88275 2% - 1% | Bri HU72
2473.71 40414.15 15 88425 - 90899 1% - 2% | Bri HU71
2474.18 40406.39 10 88424 — 90899 Yy~ 1% | Bri HU71
2476.30 40371.82 15 85799 - 88275 Y- 1% | Bri HU72
2501.55 39964.36 120 B 88392 — 90893 Br1 HU71
2517.83 39705.91 25 76743 —~ 79260 1%, - 2% | Br1: HU72
2518.62 39693.50 25 88371 ~ 90889 2%~ 3% | Bri HUT1
2525.65 39583.05 20B 91496 -~ 94022 Bri? HU71
2525.94 39578.41 20B 88363 — 90889 1% - 2% | Bri? HU71
2531.24 39495.50 55 88351 — 90882 3% - 4% | Br1 HUT71
2531.55 39490.74 35 88350 — 90882 2% ~ 3% | Bri HU71
2541.14 39341.75 45 88340 - 90881 3% ~ 4% | Bri HU71
2542.70 39317.60 70 88339 — 90881 4Y, - 5% | Br1 HUT1
2548.77 39223.91 35 85586 — 88135 1%~ 2% | Br1 HU72
2607.14 38345.75 150 86933 - 89540 2%~ 1% | Br: HU72
2615.55 38222.45 10 86933 — 89548 2% ~ 2% | Bri HU72
2663.69 37531.67 30 79178 - 81842 12— 1% | Bri HU72
2689.19 37175.78 50 85586 — 88275 1% - 1% | Bri HU72
2698.10 37053.01 15 83101 — 85799 Y- Y%| Bri HU72
2753.32 36309.89 25 78676 — 81429 1¥%2 - % | Br) HU72
2780.55 35954.30 35 86768 — 89548 3% -~ 2% | Bri HU72
2786.32 - | 35879.85 25 75890 - 78676 2% - 1% | Br HU72
2793.54 35787.11 10 79868 - 82661 Ya— 1% | Bri HU72
2852.90 35042.50 10 86933 — 89786 2% - 1% | Bri HU72
2861.85 34932.90 8 85576 — 88438 YV2—- 1% | Bri HU72
2865.25 34891.45 15 82661 — 85526 1% - 2% | Br1i HU72
2867.89 34859.33 10 86279 — 89147 Yo— Y| Bri HU72
2924.73 34101.67 150 82661 — 85586 1%~ 1% | Bri HU72
3057.84 32693.90 120 79178 — 82236 1% - 2% | Br HU72
3081.34 32444.56 10 87769 — 90851 1% - 2% | Bri HU72
3091.86 32334.17 50 87754 — 90846 2% - 3% | Bri HU72
3006.38 39986.97 60 B 87754 — 00851 2% — Bri HU72
3099.68 32252.60 40 87769 — 90869 1%2 - 2% | Bri HU72
3114.72 32096.86 5 87754 — 90869 22 - 2% | Bri HU72
3121.60 32026.12 15 87769 — 90891 1%~ 1% | Bri HU72
3137.62 31862.60 300 82661 — 85799 1% - Y| Bri HU72
3158.96 31647.36 15 82661 — 85820 1%2 - 2% | Br1 HU72
3160.68 31630.13 600 | 78511 ~ 81672 2% - 2% Bri HU72
3233.06 30922.02 6B 79868 — 83101 Y- Y| Bri? HU72
3233.2¢9 30919.82 6B 85191 — 88424 1%2- 1% Bri? HU72
3233.89 30914.08 5 85191 - 88425 1% - 1% | Bri HU72
3261.01 30656.98 110 86279 — 89540 Y2~ 1% | Bri HU72
3277.65 30501.34 150 85435 — 88712 1%~ %| Bri HU72
3282.29 30458.23 200 82661 — 85943 1% - 1%} Br1 - HU72
3290.65 30380.85 500 82236 ~ 85526 22 - 2% | Bri HUT7Z
3306.56 30234.66 8 87259 — 90565 1% - 2% { Br1i HU72
3330.42 30018.05 6 78:51] - 81842 2% - 1% | Bri HU72
3347.45 29865.34 250 75697 — 79044 2% - 3% Bri HU72
3350.13 29841.45 350 82236 ~ 85586 2¥, - 1% | Bri HU72
3353.97 29807.28 40 78076 — 81429 Y- Y%| Bri HU72
3376.83 29605.50 250 85576 — 88953 Ya— 1% | Bri HU72
3395.55 29442.28 © 30 84945 - 88340 2% - 3% | Bri HU72
3405.20 20358.84 40 70605 — 83101 - | Bry HUT2
3405.62 29355.22 -15B | 84945 - 88350 2% - 2% | Br1? HU72
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Br—Continued

Intensity
o A Ao | and Energy levels J Spectrum | Reference
(em™) A) (em™Y | character (em™Y

3405.94 29352.46 ' 15 B 84945 — 88351 2% - 3%| Br1? HU72
3412.68 29294.49 300 85435 —. 88848 1% - 2% Bri HU72
3433.76 29114.65 100 87440 — 90873 3% - 4%| Bri HU72
3454.91 -28936.42 20 85576 — 89031 Yo — 1% Bri HU72
3483.24 28701.07 5 79178 — 82661 1% - 1% Bri HU72
3485.40 28683.29 30 86279 - 89764 Y- %! Bri HU72
3506.77 28508.49 80 86279 - 89786 Y%~ 1% Br1 HU72
3523.00 283717.16 350 75521 — 79044 3% - 3%| Bri HU72
3526.81 28346.50 500 82236 - 85762 2% ~ 3% | Br1 HU72
3559.52 28086.01 60 78676 - 82236 1% - 2% | Bri HU72
3563.86 28051.81 120 75697 — 19260 2% ~ 2% | Bri HU72
3570.37 28000.66 80 85576 — 89147 ¥%- ¥ Bri HU72
3596.51 27797.15 150 85435 — 89031 1% - 1% Bri HU72
3599.28 27775.76 20 B 84825 — 88424 Y% - Y| Brj? HU72
3599.88 27771.13 20 B 84825 — 88425 Y% — 1%} Bri? HU72
3626.47 27567.50 15 86279 - 89905 Y- %I Bri HU72
3653.58 27362.95 10 87191 - 90845 4% — 4% | Bri HU72
3681.73 27153.74 60 B 87191 - 90873 4Ys — 5% | Bri? HU72
3681.81 27153.15 60 B 87191 — 90873 4% - 4% | Br1? HU72
3684.80 27131.11 350 81842 - 85526 1%2- 2% | Br1 HU72
3707.69 26963.62 200 82236 — 85943 2% - 1% | Bri HU72
3719.65 26876.92 4 87131 — 90851 1%~ 2% Bri HU72
3724.57 26841.41 8 78511 — 82236 2% — 2% Bri HU72
3739.41 26734.89 250 75521 — 79260 3%~ 2% Bri HU72
3766.02 26545.99 10 78076 — 81842 %~ 1% | Bri HU72
3805.56 26270.17 15 75890 — 79695 2% ~ 1% Br1i HU72
3816.67 26193.70 70 75814 — 79630 Y2~ 1% Bri HU72
3882.61 25748.85 120 79695 — 83578 1%~ 1% | Bri HU72
3914.02 25542.21 30 81672 — 85586 2 - 1% | Bri HU72
3922.76 25485.30 120 79178 - 83101 1%~ ¥%| Bri HU72
3933.62 25414.94 140 75697 — 79630 2% - 1% | Bri HU72
3957.17 25263.69 25 81842 - 85799 12~ %| Bri HU72
3959.50 25248.82 60 75908 — 79868 1%2 - %| Bri HUT72
3978.51 25128.18 40 81842 - 85820 1%~ 2%| Bri HU72
4008.60 24939.56 10 84945 — 88953 2, ~ 1% | Bri HU72
4027.19 24824.44 80 79695 — 83723 1%~ 2% | Bri HU72
4034.95 24776.69 25 84305 - 88340 2% ~ 3% Brj HU72
4045.02 24715.01 20B 84305 — 88350 2% ~ 3% | Bri? HUT72
4045.34 24713.06 20B 84305 — 88351 2% ~ 3%| Br1? HU72
4078.13 24514.35 20 88438 — 92516 1¥%2 - 1%!{ Bri "HUT2
4083.02 24484.99 6B 86768 — 90851 3% - Bri HU72
4090.70 24439.02 140 81672 - 85762 2% - 3% | Bri HU72
4097.72 24397.16 20 85762 — 89860 3% -~ 3% Bri HU72
4101.81 24372.65 150 81842 — 85043 S 1¥a- 1% | Bri HU72
4143.10 24129.93 5 85586 - 89729 1%2- %| Bri HU72
4148.25 24099.97 2 81672 - 85820 2% - 2%| Bri TE63
4156.33 24053.12 8 81429 - 85586 Y- 1% Bri HU72
4212.40 23732.96 40 75814 — 80026 Yo— %] Br1 TE63
4235.37 23604.25 80 78865 — 83101 Y2~ Y%| Bri HU72
4251.78 23513.15 206 75009 — 79260 1% - 2% | Bri TE63
4271.58 23404.15 12 81672 — 85943 2% - 1% | Bri TE63
4281.39 23350.53 20 85586 — 89867 1¥%2 - 1%| Bri HU72
4333.88 23067.72 40 85526 — . 89860 2Y, -~ 3% | Bri HU72
4340.87 23030.57 10 85526 — 89867 2% - 1%} Br1 HU72
4353.75 22962.44 15 87191 - 91545 4% - 3% | Bri HU72
4369.22 22881.14 30 81429 — 85799 Y2~ Y| Br1 HU72
4372.18 22865.65 950 74672 — 79044 2%2 — 3%} Bri TE63
4400.17 22720.19 60 79178 — 83578 1% - 1%| Bri TE63
4411.07 22664.05 10 - 85943 - 90354 1% - 2%/ Bri HU72
4421.15 22612.38 50 85526 — 89947 2¥, - 2% | Bri HU72
4424.44 22595.56 20 78676 — 83101 1% - %| Br1 HuU72
4445.72 22487.41 20 81081 — 85526 3% - 2%! Bri HU72
4481.91 22305.83 30 85762 — 90244 3% —~ 4%| Br1 HU72
4513.89 22147.80 50 81429 — 85943 Y2~ 1¥2| Bri HU72
4542.25 22009.51 10 84305 — 88848 2% — 2% | Bri HU72
4544.75 21997.41 40 79178 - 83723 1% - 2% Bri HU72
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Br—Continued
Intensity
o A Ao and Energy levels J Spectrum | Reference
(cm™Y A (em™ | character {em™Y)
4585.57 21801.59 6 78076 — 82661 Y- 1%} Brg TE63
4588.59 21787.24 469 74672 — 79260 2% - 2% Bri TE63
4597.72 - | 21743.98 14 82661 — 87259 1% - 1% Br1 TE63
4609.87 21686.67 20 79695 — 84305 12~ 21| Bri HU72
4621.54 21631.91 359 75009 — 79630 1% — 1%/ Br1i TE63
4621.70 21603.11 70B 83723 - 88350 2% - 2% | Br;? HU72
4628.02 21601.62 70B 83723 — 88351 2% ~ 3% | Bri? HU72
4648.24 21507.65 80 83723 - 88371 2% - 2V | Bri HU72
4681.88 21353.11 5 81081 - 85762 3% - 3%| Bri HU72
4686.89 21330.29 37 76743 ~ 81429 1% - 4| Bri TE63
4696.70 21285.74 17 87225 — 91921 3% - 4%/| Bri TE63
4712.78 21213.11 14 78865 ~ 83578 Y~ 1% | Bri TE63
4727.95 21145.04 20 86768 - 91496 3% - 4% | Br HU72
4728.86 21140.98 5 86768 — 91497 3% - 3% Bri HUT72
4739.43 21093.83 43 81081 - 85820 3% - 2% | Bri TE63
4773.39 20943.75 80 87225 - 91998 3% - 3%| Bri HU72
4785.47 20890.89 35 83578 ~ 88363 1¥2~ 1%| Bri HU72
4837.46 20666.36 30 82661 - 87499 Y2~ Y% Bri HU72
4847.24 20624.67 547 78511 - 83358 2% - 3% | Bri TE63
4860.28 20569.33 15 83578 — 88438 1% - 1% | Bri HU72
4899.19 20405.97 7 79178 - 84077 1% -~ 1% Bri TE63
4929.20 20281.73 500 76743 — 81672 1% - 2% | Br: TE63
4937.32 20248.38 8 87061 — 91998 2% - 3% | Bri TE63
4958.35 20162.50 138 74672 - 79630 2% - 1%| Br1 TE63
4980.32 20073.55 7 83358 - 88339 3%~ 4%2| Bri TE63
4991.94 20026.82 30B 83358 - 88350 3% - 2% Br1?7°| HU72
4992.26 20025.54 30B 83358 — 88351 3% - 3%| Bri? HU72
5017.27 19925.72 138 75009 - 80026 1% - ¥%| Br: TE63
5025.09 19894.71 68 78076 — 83101 Y- % Bri TE63
5033.34. 19862.10 30 83358 - 88392 3% - 4% | Bri HU72
5046.43 19810.58 452 78676 - 83723 1%2~ 22| Br1 TE63
5066.11 19733.62 3450 75521 — 80587 3¥%2~ 4%| Bri TE63
5098.94 19606.57 : 263 76743 - 81842 1% ~ 1% | Bri TE63
5127.43 19497.62 313 79178 — 84305 1%2 - 2% | Br1i TE63
5175.37 19317.02 120 80587 - 85762 4% — 3% | Bri TE63
5211.48 19183.17 266 B 78511 - 83723 2% - 2% | Bri? TE63
5211.80 19181.99 266 B 78865 — 84077 Y% - 1%| Bri? ‘TE63
5249.27 19045.07 547 79695 — 84945 1%2 - 2%! Br: TE63
5262.88 18995.82 30 83101 - 88363 % - 1% | Bri HU72
5308.76 18831.65 10 83723 - 89031 2% - 1%| Bri HU72
5323.56 18779.29 313 79868 — 85191 Y- 1% | Br: TE63
5384.05 18568.31 S00 75697 - 81081 2% - 3% Bri TE63
5400.87 18510.48 180 78076 — 84077 1%~ 1% | Br; TE63
5489.17 18212.72 10 83358 -~ 88848 3% - 2%| Bri TE63
5495.70 18191.08 60 79695 - 85191 1%~ 1% | Bri TE63
5502.50 18168.60 100 78076 - 83578 Y% - 1%/ Bri HU72
5550.60 17982.00 40 75521 ~ 81081 3% ~ 3% Bri TE63
5615.97 17801.50 330 75814 - 81429 Yo~ Y| Bri TEé63
5766.83 17335.81 25 79178 - 84945 1% - 2%| Bri TE63
5794.16 17254.05 105 78511 — 84305 2% - 2% | Br] TE63
5975.23 16731.19 1800 75697 — 81672 2 2%2'| Br} TEG3
6001.52 16657.89 10 78076 — 84077 Y- 1%| Bri TE63
6013.26 16625.37 10 79178 — 85191 1¥%2 - 1% Bri TE63
6028.02 16584.66 250 75814 — 81842 Yo~ 1%| Bri TE63
6150.78 16253.66 90 75521 - 81672 3% - 2% | Bri TE63
6257.00 15977.73 47 79178 - 85435 1¥%2 - 1% | Bri TE63
6265.91 15955.01 8 79260 - 85526 2% — 2% Bri TE63
6268.51 15948.40 20 78676 ~ 84945 1% - 2%| Br; TE63
6291.42 15890.32 2 85191 - 91483 1%2 - 2% Br ;. TEe63
6325.39 15804.98 7 79260 — 85586 2% —- 1%| Bri TE63
6398.47 15624.47 24 B 85762 - 92161 3% - 2%| Bri? TE63
6398.60 15624.15 24 B 79178 — 85576 1% - %[ Bri? TE63
6408.78 15599.33 18 74672 - 81081 2, — 3%| Bri TE63
6411.38 15593.01 37 79868 — 86279 Y2~ ¥%| Br: TE63
6420.84 15570.03 219 75009 - 81429 12 - ¥%| Bri TE63
6433.56 15539.25 3 78511 - 84945 I 2% — 2%| Bri TE63
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Br—Continued

Intensity
o A Ao and Energy levels ] Spectrum | Reference
(em™) (A) (em™Y) | character (em™? )
6482.32 15422.36 28 79044 — 85526 3% - 2¥%2| Bri TE63
6508.76 15359.71 22 81842 — 88350 1Y, — 22| Rr TEA3
6529.30 15311.39 63 81842 — 88371 1% - 2%| Bri TE63
6551.98 15258.39 10 84945 - 91497 2% — 3%| Bri TE63
6582.86 15186.82 188 B 81842 - 88424 1% - ¥%/| Bri? TE63
6583.46 15185.43 188 B 81842 — 88425 1% - 1¥%2| Br1? TE63
6583.52 15185.29 188 B 79695 - 86279 1% - Y| Bri1? TE63
6600.56 15146.09 30 84945 — 91545 2% - 3% | Bri TE63
6641.40 15052.95 10 81842 — 88483 1¥%2 - 2¥%2| Bri TE63
6663.15 15003.82 35 75009 - 81672 1% - 2% | Br1: TE63
6668.43 14991.94 89 81672 — - 88340 2% - 3%| Bri TE63
6678.50 14969.33 85 B 81672 — 88350 2% — 2% | Bri? TE63
6678.82 14968.61 85 B 81672 - 88351 2% - 3%} Bri1? TE63
6699.04 14923.43 12 81672 — 88371 2% — 2% | Bri TE63
6711.21 14896.37 55 78865 — 85576 Ya— Y| Bri TE63
6714.67 14888.70 1250 75521 - 82236 3% - 2% | Bri TE63
6843.79 14607.80 21 68970 — 75814 Y% - %) Bri TE63
6847.57 14599.73 338 75814 — 82661 ¥, - 1%| Br1i TE63
6900.28 14488.21 105 78676 — 85576 1% - % | Br: TEG3
6923.73 14439.14 344 78511 — 85435 2% - 1%| Bri TE63
6964.52 14354.57 1800 75697 — 82661 2% - 1%| Bri TE63
6994.91 14292.20 68 B 81429 —~ 88424 Y% - Y%| Bri? TE63
6995.51 14290.98 68 B 81429 - 88425 Y% — 1%| Bri1? TE63
7101.08 14078.51 10 79178 - 86279 1% - ¥ Bri TE63
7227.04 13833.14 750 75009 - 82236 1%2 - 2¥%2| Br1i TE63
7232.57 13822.56 9B 84305 - 91538 2% — 3%| Br1? TE63
7232.83 13822.07 9B 85762 — 92995 3% — 2% | Bri? TE63
7232.89 13821.95 9B 80026 — 87259 % - 1%| Br1? TE63
7239.96 13808.45 23 B 84305 —~ 91545 2% - 3%} Bri1? TE63
7240.10 13808.19 23 B 85799 ~ 93039 Y%~ 1%( Bri? TE63
7311.08 13674.13 300 81081 — 88392 3%~ 4%| Bri TE63
7359.33 13584.48 30 78076 - 85435 - Y- 1%| Bri TE63
7413.69 13484.87 9 78865 — 86279 Y- %| Bri TE63
7464.92 13392.33 20 84077 — 91542 1% - 2%| Bri TE63
7488.74 13349.73 36 67183 - 74672 1%2 - 2%| Bri TE63
7500.93 13328.04 10 78076 — 85576 Y%2— Y%| Bri TE63
7563.85 13217.17 1700 74672 — 82236 2% - 2% | Bri TE63
7652.44 13064.15 110 75009 - 82661 1%~ 1%| Bri TE63
7661.79 13048.21 38 75697 — 83358 2% - 3% | Bri TE63
T751.55 12897.12 48 80587 — 88339 4 — 4%2| Br1 TE63
7772.87 12861.74 30 68970 ~ 76743 ¥% - 1% Bri TE63
7774.06 12859.77 30 83723 - 91497 2% - 3%| Bri TE63
7804.57 12809.50 400 80587 - 88392 4% — 5% | Bri TE63
7804.57 12809.50 1 80587 - 88302 4%, — 5%| Rr1 TEA2
7837.34 12755.94 60 75521 - 83358 3% ~ 3%| Bri TE63
7904.51 12647.55 10 83578 — 91483 1%~ 2%| Bri TE63
7989.25 12513.40 20 74672 - 82661 2% - 1% Bri TE63
8082.52 12368.99 170 76743 — 84825 12— ¥%| Bri TE63
8082.55 12368.95 1w 76743 — 84825 1% - ¥| Bri TE63
8091.96 12354.56 40 75009 - 83101 1%~ ¥2| Bri TE63
8092.05 12354.43 1 75009 - 83101 1% - ¥2| Bri TE63
8125.26 12303.93 275 66883 — 75009 Y- 1%| Br1 TE63
8125.29 12303.89 35 66883 — 75009 ¥ - 1%| Bri TE63
8137.40 12285.57 2 83358 — 91496 3% ~ 4% Bri TE63
8256.63 12108.16 14 B 78676 — 86933 1% - 2%} Bri? TE63
8256.68 12108.09 14B 78511 — 86768 2%, — 3¥%2| Br1? TE63
8265.93 12094.54 3 78805 — 81131 Y2 - 1%} Bri TE63
8270.30 12088.15 2 Br TE63
8337.61 11990.57 15 80026 — 88363 Y%~ 1¥%2| Br1 TE63
8381.26 11928.11 8 83101 - 91482 % - 1%} Br1 TE63
8398.51 11903.61 8 80026 — 88424 Y%~ Y| Bri TE63
8399.09 11902.79 5 80026 — 88425 % - 1%| Bri TE63
8412.41 11883.95 4 80026 ~ 88438 Y% — 1% Bri TE63
8421.75 11870.77 4 78511 — 86933 2% — 2%| Bri TE63
8448.53 11833.14 1 76743 — 85101 1% — 13| Br: TE63
8458.35 11819.40 2 Br TE63
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Br—Continued
Intensity )
o A Ao and Energy levels J Spectrum | Reference
{em™ A) {em™) | character (em™Y
8464.88 11810.29 1B 83723 — 92187 2% - Br1 TE63
8467.73 11806.31 1 81081 — 89548 3% — 2%| Bri TE63
8513.49 | 11742.85 400 67183 - 75697 1% - 2%| Bri TE63
8569.43 11666.20 20D 75009 — 83578 1% ~ 1%| Bri TE63
8588.02 11640.94 1 81081 - 89669 3% — 24| Bri TE63
8591.61 11636.08 1 79178 — 81769 1% - 1%| Bri TE63
8595.12 11631.33 2 78676 — 81271 1% - %| Bri TE63
8620.08 11597.64 1 78511 — 87131 2% — 1%| Br1 TE63
8630.45 11583.71 10 67183 — 75814 1% - %| Br: TE63
8686.65 11508.77 30 80026 - 88712 %- % Bri TE63
8692.28 11501.31 1 76743 — 85435 1% - 1%| Bri TE63
8720.13 11464.58 35 79630 — 88350 1% - 2%]| Bri TE63
8733.32 11447.27 18 79630 - 88363 1% - 1%| Bri TE63
8740.69 11437.61 9 79630 — 88371 1% - 2%| Bri TE63
8794.24 11367.97 4W | 79630 - 88424 1% - %! Bri TE63
8794.79 11367.25 4W | 79630 — 88425 | 1% - 1%| Bri TE63
8808.13 11350.04 65 79630 — 88438 1% - 1%| Bri TE63
8826.85 11325.97 1 Br TE63
8833.90 11316.93 10W | 76743 - 85576 1% - %| Bri TE63
8852.86 11292.69 2 79630 — 88483 1% - 2%| Bri TE63
8888.43 11247.50 2 78865 — 87754 Y- Y| Bri TE63
8906.18 11225.08 250 74672 — 83578 2% — 1% Bri TE63
8928.41 11197.14 3 78511 — 87440 2% — 3%| Bri | TE63
8930.12 11194.99 100 66883 — 75814 Y- | Bri TE63
8956.74 11161.72 1w 79178 - 88135 1%z — 2%| Bri TE63
9005.44 11101.36 1 80026 — 89031 Y% - 1%| Br1 | TE63
9006.02 11100.65 1 82661 — 91667 1% - 1%| Br: TE63
9009.31 11096.59 20 81842 - 90851 1% - 2% Bri TE63
9011.22 11094.24 100 75814 — 84825 Yo- V| Bri? | TE63
9011.81 11093.51 250 75814 — 84825 %- %| Br1? | TE63
9027.62 11074.08 40 81842 ~ 90869 i% - 2% Br: TE63
9049.25 11047.62 17 80587 — 89636 4% — 3% Bri TE63
9049.58 11047.21 10 84945 — 93994 2% - 3%| Br1? | TE63
9049.58 11047.21 10 81842 - 90891 1% - B%| Bri1?7 | TE63
9050.79 11045.74 800 D 74672 — 83723 2% - 2% | Bri TEe3
9055.66 11039.80 60 78076 — 87131 Y% - 1%| Bri TE63
9068.43 11024.25 10 75009 — 84077 1% - 1% Bri TE63
9073.127 11018.55 1 84945 — 94018 2% — 2% | Br: TEG3
9077.51 11013.22 20 78676 — 87754 1%~ %/ Bri TE63
9078.26 11012.31 5 78676 - 87754 1% - 2%/ Bri TE63
9079.79 11010.45 600 79260 — 88340 2% ~ 3%| Bri TE63
Q082.20 11007.42 10 79630 — 88712 1Y% — %| Bri TE63
9089.84 10998.28 400 79260 - 88350 2% -~ 2% Bri TE63
9090.20 10997.85 600 79260 - 88351 2% - 3%/ Bri TE63
9095.76 10991.12 2 83723 — 92818 2% ~ 1% Bri TE63
9097.10 10989.51 1 79178 — 88275 1% - 1%| Bri TE63
9103.07 10982.30 100 79260 - 88363 2% ~ 1% Bri TE63
9105.80 10979.00 300 68970 — 78076 Y- % Bri TE63
9110.38 10973.48 500 79260 - 88371 2% - 2%| Bri TE63
9120.51 | 10961.30 3 83101 - 92221 Y% — 14| Brp TE63
9120.90 10960.83 2W | 80026 - 89147 - | Bri TE63
9131.68 10947.89 1 83101 - 92232 %~ % Bri TE63
9132.00 10947.50 1 83101 - 92233 Y% - 1% Bri TES63
9164.55 10908.62 60 D 79260 - 88425 2% - 1% Bri TE63
9174.50 10896.79 200 81672 — 908490 2% — 3% Bri TE63
9177.87 10892.79 100 79260 ~ 88438 2% - 1%| Br1 TE63
9179.02 10891.43 250 B 81672 — 90851 2% — Bri TE63
9195.74 10871.62 90 78076 - 87271 % - Y| Bri TE63
0197.37 10869.70 100 81672 20869 2% 2% Br1 TE63
9217.36 10846.12 10 79630 - 88848 1% - 2% Bri TE63
9219.28 10843.86 2W | 81672 - 9089! 2% — 1%| Bri TE63
9222.52 10840.05 500 D 79260 — 88483 2 — 2%| Bri TE63
09243 33 10815 65 [ 78511 — 87754 2% — 2% Bri TE63
9246.90 10811.47 1W | 82236~ 01483 2% - 2%| Bri TE63
9248.12 10810.05 300 75697 — 84945 2% - 2%| Bri TE63
9252.95 10804.40 3 82236 — 91489 2% ~ 21| Bri TE63
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Br—Continued

Intensity
o A Ao and Energy levels ] Spectrum | Reference
(em™) A) {cm™ | character (em™9
9258.36 10798.09 25 78511 — 87769 2% - 1% | Br1i TE63
9260.93 10795.10 10 82236 — 91497 2% - 3% | Bri? TE63
9261.08 10794.92 5 82236 — 91497 2% - 3% | Bri? TE63
9293.06 10757.77 6 82236 - 91529 2% - 1% | Bri TE63
9294.66 10755.92 3000 79044 ~ 88339 3% - 4% | Bri TE63
9296.21 10754.13 200 79044 — 88340 32 - 3% | Br1 TE63
9296.68 10753.58 150 75009 — 84305 1% - 2%} Br1 TE63
9302.20 10747.20 20 82236 — 91538 2% — 3% | Bri TE63
9306.29 10742.48 100 79044 ~ 88350 3% - 2% | Bri? TE63
9306.29 10742.48 100 82236 - 91542 2%, — 2% | Bri? TE63
9306.58 10742.14 1000 79044 — 88351 3% - 3% Bri TE63
9323.11 10723.10 15 79630 — 88953 1% - 1% | Bri TE63
9326.81 10718.84 100 79044 — 88371 3% - 2% | Bri TE63
0347 .68 10604 Q1 12 79044 — 88302 3 — 4% | Br: TE63
9377.59 10660.80 3 75814 — 85191 Y2~ 1%2| Br1 TE63
9396.96 10638.82 15 83358 - 92755 3% - 2% | Bri TE63
9401.15 10634.08 1 79630 - 89031 1% - 12| Bri TE63
9405.25 10629.45 18 74672 — 84077 2% - 1% | Br1 TE63
9409.77 10624.34 1 78865 ~ 88275 Ya— 1% | Br1 TE63
9413.93 10619.65 1 84077 - 93491 1%2- ¥%| Bri TE63
9416.89 10616.31 1 Br TE63
9423.68 10608.66 40 75521 — 84945 3% - 2% | Bri TE63
9431.43 10599.94 1 82236 - 91667 2¥a — 1% | Br1 TE63
9438.94 10591.51 10w 79044 ~ 88483 3% - 2% Bri TE63
9458.44 10569.67 2D 78676 — 88135 1%2- 2¥2| Bri TE63
9460.95 10566.87 100 81429 — 90890 Y2—- Y| Bri TE63
9461.59 10566.15 250 81429 - 90891 Y2~ 1% Bri TE63
9471.84 10554.72 1 Br TE63
9494.45 10529.58 3 75697 — 85191 2% - 1% | Br1? TE63
9494.62 10529.40 3 75697 - 85191 2% - 1% | Bri? - TE63
Q508.82 ' 10513.67 1 85101 - Q4700 1% — 24| Bri TE63
9514.03 10507.91 12 80026 — 89540 Y2- 1% Bri TE63
9516.62 10505.05 8 79630 — 89147 %2~ % Bri TE63
9536.32 10483.35 8 76743 — 86279 %2~ %/ Bri TE63
9559.47 ! 10457.96 30000 67183 — 76743 1%~ 1% Bri TE63
9598.81 10415.10 8 78676 — 88275 1%2 - 1% Bri? TE63
9598.93 10414.97 8 78676 — 88275 1% - 1% Bri? TE63
9621.32 10390.74 175 75814 — 85435 Yo— 1% | Br1 TE63
9623.48 10388.40 1 78511 — 88135 2% - 2% | Bri TE63
9627.42 10384.15 2 83101 - 92728 Yo— Y| Bri TE63
9633.45 10377.65 1500 74672 — 84305 2%~ 2% | Bri TE63
9636.50 10374.37 12w 75890 — 85526 2% ~ 2% Bri TE63
9640.29 10370.29 1 81842 - 91482 1% - 1% Bri TE63
9677.73 10330.17 100 75908 — 85586 1% - 1% Bri? TE63
9678.13 10329.74 80 75908 ~ 85586 1% - 1% Bri? TE63
9682.61 10324.96 3 84305 - 93988 2% - 2%/ Bri TE63
9687.18 10320.09 15 81842 — 91529 12 — 1%{ Bri TE63
9692.87 10314.03 8 79260 - 88953 2¥%, — 1%| Bri TE63
9693.94 10312.90 40 78076 — 81769 Y2— 1% Bri TE63
9695.80 10310.92 700 75890 - 85586 22 — 1%| Br1? TE63
9696.08 10310.62 600 75890 — 85586 22 - 1%2| Bri? TE63
97001 44 10205.99 10 RIR42 — Q1542 1% - 2¥| Bri TE63
9706.44 10299.62 1000 68970 - 78676 Y% - 1%| Br1 TE63
9712.07 10293.65 50 84305 - 017 2% — 3%| Bri TE63
9712.46 10293.23 1 84305 - 94018 24 — 2%| Bri TE63
9738.33 10265.89 15 H 75697 — 85435 2% - 1Y) Bri TE63
9755.07 10248.27 3 84945 — X700 2% - 3% Bri TE63
9759.79 16243.31 3 80026 — 89786 Yo— 1% Bri TE63
9765.10 10237.74 6000 64907 - 74672 1% - 2¥%2| Bri TE63
9765.68 10237.14 75 81081 - 90846 3% - 3%| Bri TE63
9770.21 10232.39 15 B 81081 — 90851 3 - Bri TE63
9770.95 10231.61 8 79260 — 89031 2% - 1% Bri TE63
9777.05 10225.23 1 83723 - 93500 | 2% - 1%| Bri TE63
9792.68 10208.91 300 81081 — 90873 3% -~ 4%2| Bri TE63
9803.53 10197.61 18 79044 — 388848 3Y%2 — 2%| Bri TE63
9816.16 10184.49 200 75009 - 84825 % - ¥2| Bri? TE63
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Br-—Continued
Intensity
o A Ao and Energy levels ] Spectrum| Reference
{em™%) (A) {em™Y character {em™Y
9816.61 10184.02 300 75009 ~ 84825 1%~ Y% | Bri1? TE63
9824.86 10175.47 20 81672 — 91497 2% ~ 3% | Bri TE63
9825:56 10174.75 12 81842 — 91667 1%~ 1%| Br1 | TE63
9859.15 10140.08 3000 66883 — 76743 % — 1%| Bri TE63
9866.04 10133.00 5 81672 - 91538 2% — 3% | Bri TE63
9870.14 10128.79 4 81672 ~ 91542 2% - 2% | Bri TE63
9879.51 10119.19 3 80026 ~ 89905 Y- ¥%| Brr TE63
9884.83 .|.10113.74 2 81672 — 91557 | 2% -~ 2%/| Bri TE63
9890.58 10107.86 150 75908 ~ 85799 1%~ Y% Bri? TE63
9890.83 10107.60 ‘ 100 75908 ~ 85799 | 1% - Y| Bri? TE63
9895.51 10102.82 12 68970 — 78865 Yo~ Y| Bri TE63
9909.75 10088.31 . 1o 79630 ~ 89540 % - 1% Bri TE63"
9910.11 10087.94 1 84077 ~ 93987 1%~ P4l Briy . TE63
9912.03 10085.99 35 75908 — 85820 12— 2% | Bri TE63
9918.16- 10079.75 10 79630 — 89548 1%~ 2% | Bri TE63
9935.97 10061.68 25 75009 - 84945 | 1% - 2% | Bri? | TE63
9936.12 10061.53 25 75009 —~ 84945 12— 2% | Bri? TE63
9940.73 10056.87 15 84077 — 94018 - 2% Br1 TE63
9951.77 10045.71 - 3HB | 82236 - 92187 2% ~ | Br: TE63
9972.10 10025.23 4 H 82236 ~ 92208 2% - 3% | Bri TE63:
9995.30 ~ -| 10001.96 10 81672 - 91667 2%~ 1% | Bri . TE63

Br References

TE63 Tech, I. L., I. Res. Nat. Bur. Stds. 67A, 505-554(1963). HU72 Humphreys, C. J., and Paul, E., Jr., J. Opt. Soc. Amer. 62,
Source: Electrodeless discharge tube (2.45 GHz) 432439 (1972). ’
Instrument: - Wadsworth spectrograph Source: Electrodeless discharge tube (2.45 MHz)
Detector: Photographic Instrument: 1 m Littrow spectrometer

Detector: PbS cooled with liquid nitrogen
HU71 Humphreys, C. J., Paul, E,, Jr., and Minnhagen, L., J. Opt. Uncertainty in o: Not  given—observed wavenumbers cal-
Soc. Amer. 61,'110-114 (1971). culated from established energy levels
Source: Electrodeless discharge tube (2.45 GHz) (see TE63) '
Instrument: 1 m Littrow spectrometer
Detector: PbS cooled with liquid nitrogen

Uncertainty in o¢: Not given
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MICHAEL OUTRED

Calcium
Ca, Z = 20
Ca 1 Normal state of valence electrons 4s2 1Sq 1.P.
Ca 11 Normal state of valence electrons 4s 25, I.P.
Ca
Intensity
[ A Ao and Energy levels J Spectrum| Reference
(cm™?) (A) {em™Y) | character {em™Y)
4413.100 22653.63 15 37751 - 42170 3 -3 Ca1 R168
4413.567 22651.23 30 37757 — 42171 3 - 4 Cal R168
4418.353 22626.69 15 37751 - 42170 2 - 2 Cai RI68
4418.698 22624.93 25 37751 — 42170 2 - 3 Cai RI68
4422.021 22607.93 20 37748 — 42170 1 - 2 Cai RI68
5008.186 19961.86 18 31539 — 36547 1 -0 Cai R168
5015.262 19933.70 24 31539 — 36554 1 -1 Cai RI68
5019.418 19917.19 23 15315 — 20335 2 -1 Cai R168
5033.309 19862.22 34 15315 - 20349 2 - 2 Cai RI68
5035.623 19853.10 35 31539 - 36575 1 - 2 Cai RI68
5045.300 19815.02 19 37298 - 42343 2 -3 Ca) R168
5055.051 19776.79 j 50 15315 - 20371 2 - 3 Ca RI168
5125.303 | 19505.72 | 17 15210 - 20335 1 1 | Cax RI68
5139.195 19452.99 49 15210 — 20349 1 - 2 Cai RI168
5177.466 19309.20 s 48 15157 - 20335 0 -1 Cal RI68
5230.008 19115.21 i 17 38259 — 43489 3 -3 Ca RI68
5248.975 19046.14 30 38259 — 43508 3 - 4 Ca1 R168
5255.696 19021.78 17 38219 - 43474 2 - 2 Ca1 R168
5270.004 18970.14 24 38219 - 43489 2 -3 Cal RI68
5282.444 18925.47 20 38192 - 43474 1 -2 Ca1 R168
6169.604 16204.07 16 36575 - 42744 2 - 2 Cal RI168
6172.280 16197.04 21 36575 - 42747 2 - 3 Cal R168
6187.440 16157.36 22 36731 — 42919 1 - 2 Ca RI168
6188.243 16155.26 16 36554 - 42743 1 -1 Cal R168
6189.964 16150.77 20 36554 — 42744 1 - 2 Cal R168
6195.298 16136.87 17 36547 — 42743 0 -1 Cat R168
7592.219 13167.78 18 35896 - 43489 4 - 3 Cal RI68
7611.195 13134.95 24 35896 — 43508 4 - 4 Cal RI168
7639.409 13086.44 21 35835 - 43474 2 - 2 Car RI68
7653.79 13061.84 8 35835 — 43489 2 3 | Cat HUS1
7656.123 13057.87 17 35818 — 43474 3 -2 Cat RI68
7670.399 13033.57 30 35818 — 43489 3 -3 Ca1 R168
7689.362 13001.42 18 35818 - 43508 3 - 4 Cal R168
7744.355 12909.10 25 35730 - 43474 2 - 2 Car R168
7758.71 12885.21 15 35730 - 43489 2 - 3 Ca1l HUs1
7793.911 12827.02 18 ¢ 31539 - 39333 1 -0 Cal RI68
7795.833 12823.86 24 ) 31539 - 39335 1 -1 Ca1l R168
7800.588 12816.04 25 | 31539 - 39340 1 - 2 Ca1 R168
8361.749 11955.95 17 J 33317 - 41679 0 -1 Ca1 R168
8366.11 11949.72 0.01 1L . 52166 - 60533 %~ ¥%| Can ED56
8444.36 11838.99 0.01 2L ! 52166 — 60611 Y- 1| Can ED56
9155.495 10919.411 12 [ 35896 - 45052 4 - 3 Cat R168
9163.559 10909.802 11 ‘ 36575 - 45738 2 -1 Cal RI68
9181.62 10888.35 10 i 37208 — 46479 2 -1 Cal Ri168
9183.920 10885.615 ! 10 ‘ 36554 — 45738 1 -1 Cal R168
9188.769 10879.871 ! 14 v 39335 ~ 48524 1 -0 Ca1l RI68
0197.540 | 10865.496 [ 14 29240 48537 2 1 | Cat RIGs
9202.304 10863.868 13 39335 - 48537 1 -1 Ca1 RI68
9204.244 10861.578 13 39333 — 48537 0 -1 Cat RI68
9216.806 10846.775 10 38259 — 47415 3 -3 Ca1 R168
9221439 | 10838.974 13 30340 — 48563 9 - 2 | Ca: RI68
9228.204 10833.378 11 39335 - 48563 1 - 2 Cat R168
9231.70 10829.275 11 35818 ~ 45050 3 - 2 Cai RI68
9318.57 10728.322 10 35730 - 45049 2 -1 Ca1l R168
9506.59 10516.14 10 38259 - 47765 3 - 3 Cai RI68
9664.967 10343.812 20 23652 — 33317 1 -0 Ca R168
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ATOMIC SPECTRAL LINES

Ca—Continued
Intensity
o A Ao and Energy levels J Spectrum | Reference
(em™) (A) (em™9 character (em™Y
9726.73 10278.14 10 36575 — 46301 2 -1 Cal RI68
9728.530 10276.229 10 36575 — 46303 2 - 2 Cal RI68
9730.934 10273.690 12 36575 - 46306 2 - 3 Cal Rles
9747.224° 10256.520 10 36554 — 46301 1 -1 Ca1 RI68
9748.890 10254.767 11 36554 — 46303 1 - 2 Ca1 RI68
9754.280 10249.101 10 36547 - 46301 0 -1 Cal RI68
9779.14 10223.04 0.01 10L 74521 - 84300 %~ % Can RI168

HUS51 Humphreys, C. J., I. Res. Nat. Bur. Stds. 47, 262-268 (1951).

Source: D.C. arc
Instrument: 1 m Littrow spectrometer
Detector: PbS

Uncertainty in o: Not given

Ca References

EDS56 Edlén, B., and Risberg, P., Ark. Fys. 10, 553-566 (1956).

Source: Hollow cathode
Instrument: 6 m Wadsworth spectrograph
Detector: Photographic

RI68 Risberg, G., Ark. Fys. 37, 231-249 (1968).
Hollow cathodc
a) 1 m Pfund spectrometer for wavelengths

Sourcc:
Instrument:

Detector:

above

11500 A

b) 6 m Wadsworth spectrograph for wave-
lengths below 11500 A

a) PbS cooled with liquid nitrogen

b) Photographic

Uncertainty in ¢: Average deviation between observed and

calculated wavenumbers is 0.016 cm™!

J. Phys. Chem. Ref. Data, Vol. 7, No. 1, 1978



102

MICHAEL OUTRED

Carbon
C,Z=6
C 1 Normal state of valence electrons 25s?2p? 3P, 1.P. = 90820 em™!
C 11 Normal state of valence electrons 2s22p 2P°y, I.P. = 196665 cm™!
C
Intensity )
o A Ao and Energy levels Spectrum | Reference
(cm™) (A) (em™% character (em™Y
3868.58 25842.20 0.02 1 71385 - 75253 2 1 Ci JO65
3869.86 25833.66 0.02 1 71385 — 75255 2 2 Ci JO65
3889.08 25706.03 0.02 1 71364 - 75253 1 1 {+C1 JO65
3890.36 25697.56 0.02 1 71364 — 75255 1 2 Ci JO65
4364.37 22906.56 0.02 7 73975 — 78340 0 1 C JO65
4694.60 21295.27 0.02 1 79318 — 84013 1 2 C1 JOo65
4702.41 21259.89 0.02 8B 79310 — 84013 2 C1 JO65
4713.13 21211.55 0.02 2 79323 — 84036 0 1 C1 JO65
4717.61 21191.41 0.02 4B 79318 — 84036 1 Ch JO65
4755.37 i 21023.13 0.02 8 73975 — 78731 V] 1 Ci JO65
5069.10 i 19721.99 0.02 23 72610 — 77679 1 2 Ci JO65
5282.14 1 18926.54 0.02 3 78731 - 84013 1 2 C1 JO65
5305.16 18844.42 0.02 2B 78731 — 84036 1 Ci1 JO65
5456.83 18320.67 0.02 8B 78529 — 83986 3 Ci JO65
5486.64 18221.12 0.02 8 78529 — 84016 3 4 Ci1 JO65
5511.24 18139.80 0.02 13 69744 — 75255 3 2 C1 JO65
5543.30 18034.86 1 0.02 5 69710 — 75253 2 1 Ci JO65
5544.65 18030.47 ! 0.02 2 69710 — 75255 2 2 C1 JO65
5564.51 17966.12 l 0.02 2 69689 — 75253 1 1 Ci JO65
5566.64 17959.24 v 0.02 3 69689 — 75256 1 0 C1 JO65
5579.34 17918.38 ‘ 0.02 4 75255 — 80834 2 3 C1 JO65
5608.15 17826.33 | 0.02 4B 78318 — 83926 3 Ci JO65
5612.02 17814.03 | 0.02 3B 78307 — 83919 2 C1 JO65
5626.26 17768.94 1 0.02 3 78293 — 83919 1 2 Ci JO65
5668.23 17637.38 I 0.02 3B 78318 — 83986 3 Ci JO65
5710.80 17505.64 0.02 3B 78215 — 83026 3 C J065
5727.13 17455.97 0.02 2 78199 — 83926 2 3 Ci JO65
5729.56 17448.60 I 0.02 11 72610 - 78340 2 1 | Ci1 JO65
5765.92 17338.56 0.02 10B 78249 — 84015 4 i Ca JO65
5770.93 : 17323.51 0.02 2B 78215 ~ 83986 3 | C1 r JO65
5787.14 17274.99 0.02 3 78199 — 83986 2 3 Ca | JO6s
5800.74 17234.48 0.02 2 78215 - 84016 3 4 Ci 1 JO65
5918.92 16890.38 0.02 50 72610 — 78529 2 3 C1 : JO65
6239.86 16021.64 0.02 3B 77679 — 83919 2 C1i [ JO65
6246.42 16004.81 0.02 2 77679 — 83926 2 3 Ci | JO65
6762.69 14782.98 0.02 4 71385 — 78148 2 2 C1 JO65
6830.12 14637.03 0.02 2 71385 - 78215 ; 2 3 Ci JO65
6874.52 14542.50 0.02 179 61981 — 68856 | 1 1  Cy J0O6s
0922.24 14442.24 0.02 13 71385 — 738307 ‘ 2 2 C1 JOBS
6928.58 14429.03 0.02 12 71364 — 78293 1 1 C1 JO65
6932.86 14420.12 0.02 61 71385 - 78318 2 3 Ci JO65
6940.98 14403.25 0.02 16 71352 - 78293 0 1 C1 JO65
6942.72 14399.65 0.02 28 71364 - 78307 1 2 | Cq JO6s
7262.67 13765.29 0.02 1 64089 - 71352 1 0 C1 JO65
7273.95 . 13743.93 0.02 3 64090 - 71364 2 1 Ci JO65
7275.05 13741.86 0.02 1 64089 — 71364 1 1 C1 JO65
7204 309 ¢ 12705 41 0.02 1 64090 - 71385 2 2 Ci 1065
7298.44 13697.81 0.02 6 64086 — 71385 3 2 Ci JO65
7361.03 13581.35 0.02 5 70743 — 78104 1 Q C1 JO65
7372.80 13559.66 0.02 12 70743 - 78116 1 1 C1 JO65
7404.14 13502.27 0.02 20 70743 — 78148 1 2 Ci JO65
7925.47 12614.10 0.02 26 71385 - 79310 2 2 . C JO65
7933.40 12601.48 0.02 8 71385 - 79318 2 1 Ci JO65
7945.95 12581.59 0.02 6 71364 — 79310 1 2 Ci JO65
7953.88 12569.04 0.02 5 71364 — 79318 1 ] Ci JO65
7958.26 12562.12 0.02 6 71364 — /9325 1 U C1 JO65
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C—Continued
. Intensity )
o A Ao and Energy levels ] Spectrum| Reference

(em™9 (A) (em™Y | character (em™)
7966.28 12549.48 0.02 5 71352 - 79318 ‘ 0 -1 Ci JO65
8404.07 11895.75 0.02 30 69744 — 78148 | 3 - 2 Cy JO65
8406.07 - | 11892.91 0.02 17 i 69710 - 78116 L 2 -1 Ci JO65
8415.50 11879.59 0.02 8 | 69689 - 78104 . 1 - © Ci JO65
8427.27 11862.99 0.02 5 69689 — 78116 f 1 -1 Ci JO65
8437.42 11848.73 0.02 6 69710 — 78148 | 2 ~ 2 Ci JO65
8471.48 11801.08 0.02 T 69744 — 78215 E 3 - 3 Ct JO65
8488.41 11777.54 0.02 11 69710 - 78199 2 - 2 Ci JO65
8504.86 11754.76 0.02 114 69710 - 78215 2 -3 | Ci JO65
8505.91 11753.32 0.02 142 69744 — 78249 3 - 4 ] C1 JO65
8509.60 11748.22 0.02 82 69689 — 78199 i 1 -2 Ca JO65
8563.60 11674.14 0.02 7 69744 — 78307 3 =2 C JO65
8566.91 11669.63 0.02 24 70743 - 79310 1 -2 C1 JO65
8574.22 11659.68 0.02 7 69744 — 78318 ‘ 3 -3 C JO65
8574.83 11658.85 0.02 13 70743 - 79318 | 1 - 1 Ci JO65
8579.20 11652.91 0.02 5 70743 - 79323 | 1 - 0 Ci JO65
8582.82 11647.99 0.02 S5 69710 — 78293 | z2 -1 Ci Joos
8596.97 11628.83 .02 23 69710 - 78307 { 2 -2 C1 1065
8604.02 11619.29 0.02 12 69689 — 78293 ] 1 -1 C1 JO65
8823.49 11330.285 0.02 6L 68856 —~ 77679 _L 1 - 2 C1 JO66
Q206.33 10753.985 0.02 2L 60393 — 60680 ! 2 -1 C1 JO66
9317.52 10729.533 0.02 6L 60393 — 69710 | 2 - 2 C1 JO66
9336.84 10707.333 0.02 6L 60352 — 69689 1 -1 C1 JO66
9350.88 10691.250 0.02 10L 60393 - 69744 2 -3 CI JO66
9356.05 10685.345 0.02 6L 60333 - 69689 0 -1 Ci JO66
9358.03 | 10683.082 0.02 8L 60352 ~ 69710 1 -2 Cr . JO66
9483.96 10541.226 0.02 4L 68856 ~ 78340 1 -1 C1t JO66
9874.94 10123.871 0.02 6L 68856 — 78731 1 -1 C1 JO66

C References

JO65 Johansson, L., and Litzén, U., Ark. Fys. 29, 175-179 (1965). JO66 Johansson, L., Ark. Fys. 31, 201-235 (1966).

Source: Condensed hollow cathode Source: Condensed hollow cathode
Instrument: 1 m Pfund spectrometer Instrument: 5.5 m Czerny-Turner spectrograph
Detector:  PbS Detector:  Photographic

Additional References

Minnbagen, L., Ark. Fys. 7, 413 (1954).
Minnhagen, L., Ark. Fys. 14, 481, (1959).
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Cerium
Ce, Z = 58

Ce 1 Normal state of valence electrons 4f5d6s? 'G°, I.P. = 44100 em™!

Ce 11 Normal state of valence electrons 4f5d2 ‘H%,, I.P. = 87500 cm—*

Ce 11 Normal state of balence electrons 4% 3H, I.P. = 162906 cm™!

Ce
Intensity
o A Ao and Energy levels J Spectrum | Reference
(em™) A) (em™® | character (em™Y

3882.110 25752.160 3 12641 — 16523 2 -1 Ce m LI72
4459.366 | 22418.590 | 0.01 5 11612 16072 1 0 | Cecm | LI?2
4583.400 21811.91 3L 11061 — 15644 7 - 6 Ce i VE72
4652.880 21486.20 " 3L 13389 — 18042 3 - 4 Ce1 VE72
4675.942 21380.230 0.01 12 12641 — 17317 2 - 2 Cem Li72
4700.400 21268 98 LR § 7059 — 11759 4% — 5% | Cen VE72
4762.760 20990.50 SL 0- 4762 4 - 4 Ce 1l VE72
4820.111 20740.75 4L 6638 ~ 11458 4% - 5% | Cen VE72
4832.954 20685.630 0.01 30 1528 - 636! 5 - 8§ Ce 1 LI72
4846.201 20629.09 3L 13519 - 18365 5 - 5 Ce1l VE72
4876.770 20499.78 3L 5437 - 10314 3% - 4% | Cen? VE72
4876.770 20499.78 : 3L 13815 - 18692 4 - 4 Ce1? VE72
4876.770 20499.78 3L 13044 — 17921 4 - 3 Ce1? VE72
4918.680 20325.11 3L 13124 — 18042 5 - 4 Cel VE72
4937.390 20248.09 3L 7011 — 11949 4% - 3% | Cen? VE72
4937.390 20248.09 3L 12454 — 17391 2 -1 Ce1? VE72
4937.390 20248.09 3L 9709 — 14646 2 - 2 Ce1? VE72
4946.507 20210.770 4 11577 — 16523 0 -1 Cemn LI172
4959.500 20157.82 5L 1279 — 6238 4 - 5 Ce1l VE72
4987.120 20046.18 SL 5716 — 10703 3% - 4% | Cen? VE72
4987.120 20046.18 5L 14027 - 19014 4 - 4 Ce1? VE72
4988.349 20041.24 3L 4737 - 9725 2% - 3% | Cen VE72
5050.550 19794.42 E 4L 4266 — 9316 3% - 3% | Cenr VE72
5068.440 19724.55 E 3L 6389 — 11458 4Yy — 5% | Cen1? VE72
5068.440 19724.55 ; 3L 8055 — 13124 6 - 5 Ce1? VE72
5089.501 19642.93 3L Ce VE72
5103.119 19590.51 3L 3793 — 8896 6%~ 5% | Cent VE72
5113.189 19551.93 5L 8400 — 13513 5 - 4 Ce1 VE72
5120.456 19524.180 0.01 . 55 5006 - 10126 4 - 3 Ce m LI72
5121.251 19521.15 SL 6638 —~ 11759 4 - 5% | Cen VE72
5127.239 19498.35 4L 13283 - 18411 3 - 4 Ce1? VE72
5127.239 19498.35 4L 13605 - 18732 6 — 5 Ce1? VE72
5127.295 19498.140 0.01 20 0- 5127 4 - 4 Cem LI72
5135.722 19466.140 0.01 26 4764 — 9900 3 - 2 Cem L172
5137.901 19457.89 4L 1873 - 17011 3%~ 4% | Cen VE72
5147.329 19422.25 6L 4910 - 10058 5% ~ 6% | Cen VET2
5159.308 19377.150 0.01 27 3762 - 8922 2 ~ 1 Ce m1 LI72
5183.029 19288.47 3L 15917 — 21100 7 -6 Ce1 VE72
5189.979 19262.64 3L 12425 - 17615 4 - 4 Ce1 VE72
5214.500 19172.06 3L 4511 - 9725 2% - 3% | Cen?| VET72
5214.500 19172.06 3L 8235 - 13450 2 - 3 Ce1? VE72
5222.882 19141.290 0.01 38 3127 - 8349 6 - 6 Ce m LI72
5229.691 19116.37 3L Ce VE72
5302.891 18852.49 3L 3593 —~ 8896 4p - 5% | Cen | VE72
5323.629 ©18779.05 5L 12960 — 18284 6 - § Ce1 VE72
5335.491 18737.30 3L Ce VE72
5353.050 18675.84 3L Ce VE72
5361.792 18645.390 3 4764 -~ 10126 3 -3 Ce m LI72
5373.100 18606.15 5L 14609 — 19982 7 - 6 Ce1? VE72
5373.100 18606.15 SL 13569 — 18943 4 - 5 Ce1? VET72
5373.100 18606.15 5L 13214 — 18587 1 - 2 Ce1? VE72
5380.714 18579.820 0.01 42 7120 - 12500 4 - 3 Ce m LI72
-5381.299 18577.80 3L 8278 — 13659 5%~ 4% | Cen? VE72
5381.299 18577.80 3L 15240 — 20621 4 - 4 ! Ce1? VE72
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Ce—Continued
Intensity
o A Ao and Energy levels J Spectrum| Reference
(em™) A& (em™) | character {em™)

5466.039 18289.79 3L 14064 - 19530 4 - 5 Ce1 VE72
5466.959 18286.71 3L 12425 - 17892 4 - 4 Cel VE72
5479.641 - | 18244.39 3L 15333 - 20812 8 -7 Ce1? VE72
5479.641 18244.39 3L 11357 - 16836 5 - 6 Cer1? VE72
5479.641 18244.39 3L 7715 — 13104 5 - 4 Ce 1? VE72
5489.621 18211.22 6L 2641 - 8131 3%~ 4% Cen VE72
5502.370 18169.030 0.01 6 0- 5502 4 - 3 Cem LI172

5505.098 18160.02 3L 7522 - 13027 | 5%~ 6% | Cen VE72
5505.211 18159.65 3L Ce VE72
5549.950 18013.26 5L 2581 - 8131 4%~ 4% | Cen VE72
5557.701 17988.14 3L Ce VE72
5568.039 17954.74 6L 4203 - 9771 6% - 7% | Cen VE72
5595.730 17865.89 3L 13194 - 18790 4 - 5 Ce1 VE72
5601.521 17847.42 4L 1410- 7011 4% - 4% | Cen VE72
5608.534 17825.100 0.01 5 12835 — 18443 2 -1 Ce m LI72

5613.861 17808.19 3L 9135 ~ 14748 3 - 4 Ce1 VE72
5621.739 17783.230 4 1528 - 7150 5 - 4 Cem LI72

5636.021 17738.17 3L 10243 - 15879 4 - 5 | Cex VE72
5636.930 17735.31 3L 8902 — 14539 3 -3 Ce1l VE72
5638.599 17730.06 4L 6475 - 12114 4 - 4 Ce1 VE72
5649.381 17696.22 3L 12948 - 18598 S - 6 Ce1 VE72
5663.091 17653.38 3L 13572 — 19235 7T - 6 Cc1 VE72
5666.590 17642.48 3L 13124 - 18790 5 - § Ce1 VE72
5671.939 17625.84 3L 7841 — 13513 5 - 4 Ce1l VE72
5672.831 17623.07 4L Ce VE72
5675.858 17613.67 6L 12366 — 18042 5 - 4 Ce VE72
5681.971 17594.72 6L 1410 - 7092 4% - 5% | Cen VE72
5690.879 17567.18 3L Ce ‘VE72
5696.820 17548.86 6L 2581 - 8278 4%~ 5% | Cen VE72
5704.846 17524.170 3 11612 - 17317 1 -2 Ce m LI72

5706.500 17519.09 6L Ce VE72
5709.939 17508.54 7L 5455 - 11165 e — 8% | Cen VE72
5749.618 17387.71 3L Ce VE72
5771.299 17322.39 5L 12960 — 18732 6 - 5 Ce1 VE72
5782.629 17288.45 3L 5675 — 11458 4% - 5% | Cen VE72
5790.399 17265.25 3L 5969 - 11759 S¥% - 5% | Cen VE72
5803.391 17226.60 4L 5651 - 11454 5%~ 6% | Cen VE72
5804.601 17223.01 3L 6663 — 12467 5 -5 Cel VE72
5813.640 17196.23 3L Ce VET72
5814.360 17194.10 3L 9830 - 15644 6 -6 Ce1l VE72
5816.708 17187.16 . 3L 8280 - 14097 2% - 3% | Cen?| VET2
5816.708 17187.16 3L 12467 - 18284 5 - § Ce? VE72
5820.748  |17175.23 3L 15021 - 20842 7 -6 Ce1? VE72
5820.748 17175.23 3L 9787 — 15607 3 - 2 Ce1? VE72
5843.151 17109.38 4L 13219 - 19062 6 - 5 Ce1l VE72
5844.090 17106.63 4L 12297 - 18141 5 - 4 Ce1 VE72
5852.949 17080.74 3L 2595 — 8448 1% - 2% Cen VE72
5854.069 17077.47 5L 5455 - 11309 - 7% | Ceun | ~VE?2
5854.241 17076.97 4L 4459 - 10314 3% - 4% | Cen?| VE72
5854.241 17076.97 4L 4203 - 10058 6% - 6% | Cen?| VET2
5860.449 17058.88 7L 2563 — 8423 5% - 6% | Cen VE72
5864.498 17047.10 3L 12297 - 18162 5 - 4 Ce1 VE72
5896.230 16972.63 3L . Ce VE72
5893.709 . | 16962.61 3L 7890 — 13784 4 - 5 Ce VE72
5925.400 16871.89 5L 13605 — 19530 6 - 5 Ce1 VE72
5928.499 16863.07 5L Ce VE72
5953.498 16792.26 3L 3363 - 9316 2% ~ 3%| Cen VE72
5956.709 16783.21 3L 10243 — 16200 4 - 3 Ce1 VE72
5978.330 - | 16722.51 7L - 3793 - 9771 6% - 7% | Cen VE72
5979.861 16718.23 4L 10243 — 16228 4+ - 5 Ce YE72
6017.061 16614.87 3L 12879 - 8896 5% - 5% | Cen VE72
6024.200 16595.18 7L 987 - 7011 4¥ - 4% | Cen VE72
6042.369 16545.28 3L 13939~ 19982 6 - 6 Ce1 VE72
6104.651 16376.48 7L 987 — 7092 4% — 5% Cenl VE72
6107.642 16368.46 3L 12114 - 18221 4 - 3§ Ce1 VE72
6123.031 16327.32 4L 4523 — 10646 4% ~ 5%|.Cen VE72
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Ce—Continued
Intensity
o A Ao and Energy levels J Spectrum | Reference
{em™Y (A) (em™Y | character {em™Y)
6137.739 16288.200 3 3762 - 9900 2 -~ 2 Ce m LI72
6158.601 16233.02 4L Ce VE72
6192.821 16143.32 3L 2581 - 8774 4y - 4%z | Cent VE72
6194.072 16140.06 3L Ce VE72
6198.414 16128.750 0.01 87 3127 - 9325 6 - 5 Ce m LI72
6257,241 15977.12 6L 1873 — 8131 - 42| Cen VE72
6263.722 15960.590 0.01 12 6571 - 12835 2 -2 Cem LI72
6264.581 15958.40 | 6L 3793 - 10058 62— 62| Cent VE72
6265.211 15956.790 0.01 80 0- 6265 4 ~ 3 Ce LI72
627(8.981 19921.80 3L 3100 — 9379 4 ~ 4 Cel VET72
6280.338 15918.36 4L 8366 — 14646 2 - 2 Cel VE72
6308.388 15847.580 0.01 80 1528 - 7836 5 - 4 Cem LI172
6310.021 15843.48 3L 12366 — 18676 5 ~ 4 Ce1 VE72
6315.462 15829.83 6L 2581 -~ 8896 4% — 5% | Cen? VE72

6315.462 15829.83
6322.759 15811.56
6333.498 15784.75
6365.351 15705.76
6386.329 15654.17

6L 13194 - 19510 4 - 4 Ce1? VE72
3L 12467 -~ 18790 5 .~ 5 Cet VE72
7L 2563 ~ 8896 5%~ 5% | Cen VE72
3L 12366 ~ 18732 5 -5 Ce1t VE72

!
|
6314.540 15832.14 r 5L - Ce VE72
| 4L 13124 - 19510 5 - 4 Cet VET?2

6391.110 | 15642.46 | 5L Ce VE?72
6473.120 | 15444.26 3L 7202 ~ 13675 2% - 2% )| Cen | VE2
6479.321 15429.50 ! 4 L Ce VE72
6509.511 15357.94 | 3L 10035 ~ 16545 5% — 5% | Cen VE72
6514.461 | 15346.27 3L 2382~ 8896 4% — 5% 1 Cen VE72
6543.721 | 15277.65 5L 4910 ~ 11454 5% - 6% | Cen?| VE2
6543.721 | 15277.65 5L 13519 — 20063 5 - 6 | Cer? | VE2
6569.439 | 15217.84 4L 12960 — 19530 6 — 5 | Cer | VE22
6574.689 15205.69 3L 1873 - 8448 3% - 2% { Cen VE?72
6577.548  |15199.08 3L 8762 — 15339 4 - 5 | Cel VE?2
6623.170 | 15094.390 4 9900 - 16523 2 - 1 | Cem | LIT2
6689.619 14944.45 4L Ce VE72
6694.910 14932.64 3L Ce VE72
6720.861 | 14874.98 5L 1410 - 8131 4% - 4% | Cen | VE2
6749.051 | 14812.85 3L 5616 — 12365 | 4% - 4% | Cen | VE72
6827.979 14641.62 3L 6389 —~ 13217 4¥s ~ 3%z Ce 11 VEi12
6867.698 | 14556.94 6L 1410 - 8278 ( 4% - 5% | Cen | VE72
6934.610 | 14416.48 3L 2382- 9316 | 4% - 3%!| Cen | VE?2
6999.030 | 14283.79 3L Ce VET72
7011.758 | 14257.86 7L 0- 7011 3% - 4% | Cen | VE2
7052.159 | 14176.18 5L 3593 - 10646 4% - 5% | Cen . VET2
7052.159 | 14176.18 5L 8509 - 15561 4 - 5 | Cer VE?2
7056.937 | 14166.58 4L 8587 - 15644 7 -6 | Cet VE72
7064.338 | 14151.74 4L 8307 - 15371 3 - 4 )Ce] VE72
7080.012 | 14120.41 3L 12600 - 19680 ; 3 - 4 | Ce1? | VE72
7080.012 | 14120.41 3L 7715 - 14795 5 -5 | cer?| VER
7102.859 | 14074.99 3L 7522 - 14625 5% — 5% | Ceu | VET2
7106.211 | 14068.35 4L Ce VE72
7143.538 13994.84 4 L 987 — 8131 4¥2 — 4¥%2 | Cen? VE72
7143.538 | 13994.84 4L 12366 — 19510 5 - 4 | Ce1? ! VE?2
7150.032 | 13982.130 4 8922 - 16072 1 - 0 | Cem? LI
7150.032 | 13982.130 4 0- 7150 4 - 4 | Cem? LI72
7153.418 | 13975.51 4L 7233 - 14387 S% - 4% Cen | VE72
7178.551 | 13926.58 3L 2879 - 10058 5% - 6%| Cen?! VE?2
7178.551 | 13926.58 3L 8902 - 16080 3 - 2 | Cer? ) VE72
7190.951 | 13902.570 | 0.0 6 10126 - 17317 3 -2 | Cem; LI?2
7254.379 | 13781.01 4L 4203 - 11458 6% — 5%: Cen | VET72
7290.447 | 13712.83 4L 987 — 8278 4% - S| Cen | VET2
7317250 | 13662.60 3L 5674 - 12992 1 - 2 | Cer | VE?2
7337.901 | 13624.15 3L 5118 - 12456 2% - 3%| Cen | VET2
7401.670 | 13506.77 4L 5716 - 13117 3% - 4%| Cen | VET2
7417.137 13478.610 3 900 — 17317 2 - 2 Cem Li72
7419.402 13474.49 3L 8402 — 15822 3% - 3% Cen VE72
7421.578 | 13470.54 3L 5283 - 12704 Y- 1%| Ceu | VET2
7422.608 | 13468.67 3L Ce | VET2
7430669 | 13454.06 3L Ce | VER
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Ce—Continuned
" Intensity
o A Ao and Energy levels ) Spectrum | Reference
(em™?) (A) {em™) | character (em™Y

7434.448 13447.22 6L 2879 — 10314 5 - 4 Cen VE72
7471.882 13379.85 ~ 3L 5964 - 13436 3%~ 2| Cen VE72
7478.998 | 13367.12 3L 8587 - 16066 7 -6 Ce1 VE72
7482.491 13360.88 SL Ce VE72
7485.791 13354.99 3L 5904 — 13389 2 -3 Ce VE72
7486.379 13353.94 6L 1410 - 8896 4% — 5% | Cemn VE72
7494.950 13338.67 4L 2563 — 10058 5% — 6% Cen VE72
7507.129 13317.03 3L : Ce VE72'
7516.289 13300.80 6 L 3793 — 11309 6%~ 7% | Cen VE72
7525.347 13284.79 3L 7715 — 15240 5 - 4 Ce1 VE72
7528.028 13280.06 3L 13572 - 21100 7 - 6 Ce1l VE72
7532.111 13272.86 3L 6517 — 14049 2% — 1% | Cen? | VET72
7532.111 | 13272.86 3L 11874 — 19406 3 - 3 Ce1? VE72
7542.141 f 13255.21 4L 10243 - 17785 4 - 3 Ce1 VE72
7543.188 | 13253.37 5L 1663 — 9206 3 - 3 Ce1 VE72
7544.332 13251.36 | 3L 8400 - 15945 5 - 4 Ce1 VE72
7566.389 13212.73 4L 7059 - 14625 4% ~ 5% | Cen VE72
7576.659 13194.82 3L 4165 —~ 11742 4% — 5% | Cen VE72
7584.419 13181.32 - 3L 5942 — 13527 3% - 4% | Cen VE72
7589.371 13172.72 3L 8055 - 15644 6 — 6 Ce1 VE72
7601.654 13151.440 4 8922 - 16523 1 -1 Ce mt L172
7620.509 13118.74 3L 10673 — 18204 6 - 6 "Ce1 VE72
7622.057 13116.23 3L 7341 - 14963 5% - 5% | Cen VE72
7630.761 13101.27 3L Ce VE72
7637.990 13088.87 6L 6638 - 14276 4% - 5% | Cen VE72
7643.339 13079.71 3L 1410 - 9053 4%~ 3% | Cen VE72
7661.028 13049.51 3L 3793 - 11454 6% ~ 6%} Cen?| VET2
7661.028 13049.51 3L 11796 — 19457 4 - 3 Ce1? VE72
7664.681 13043.29 3L 3793 - 11458 6%2 -~ 5% Cen VE72
7665.692 13041.57 3L 7061 — 14727 ¥o- 1%} Cen VE72
7680.468 13016.48 5L 5437 ~ 13117 3% - 4% | Cen VE72
7700.048 12983.38 3L 7696 — 15396 6 - 6 | Ce: VE72
7701.430 12981.05 3L 10274 — 17976 3% - 2% Cen VE72
7707.718 12970.46 4L 6389 — 14097 4%~ 3% | Cen VE72
7716.029 12956.49 3L 1663 - 9379 3 - 4 Ce1i VE72
7719.360 12950.90 6L 4737 — 12456 2% - 3%2; Cen?| VE2
7719.360 | 12950.90 6L 7841 — 15561 S - 35 Ce1? VE72
7121.218 12937.73 3L Ce VE72
7749.722 12900.16 3L 8402 16152 3% 3% { Cen VE72
7752.697 12895.21 3L 13572 - 21324 7 -6 Cel VE72
7758.990 12884.75 6L 7522 - 15281 5%~ 6%| Cen VE72
7779.470 12850.83 3L 10924 — 18704 4% — 5% | Cen VE72
7781.650 12847.23 3L Ce VE72
7783.438 12844.28 3L 7746 — 15529 2%~ 21| Cen VE72
7783.601 12844.01 3L 4165 — 11949 4% - 3% | Cen VE72
7786.529 12839.18 3L 987 ~ 8774 4% - 4%2! Cenn VE72
7787.227 12838.03 3L 9333 - 17120 6 - 5 Ce1l VE72
7797.191 12821.620 0.01 12 1528 - 9325 5 -5 | Cem LI172
7807.460 12804.76 3L 9135 - 16942 3 - 4 Ce1 VE72
7811.077 12798.83 6L 5716 — 13527 3% - 4¥%2| Cen VE72
7830.797 12766.60 SL 5437 - 13268 3% - 2| Cen VE72
7836.712 12756.960 0.01 15 0- 7836 4 - 4 Cem L172
7845.189 12743.18 3L 8991 — 16836 5 - 6 Ce1 VE72
7850.789 12734.09 3L 5 Ce VE72
7851.788 12732.47 4L 1873 - 9725 3% - 3%| Cen VE72
7856.533 12724.78 3L 13297 - 21153 5 -5 Ce1? VE72
7856.533 12724.78 3L 10901 ~ 18758 2 -3 Ce1? VE72
7877.767 12690.48 3L 8991 — 16869 5 ~ 4 Ce1 VE72
7880.972 12685.32 3L 11061 — 18942 7 -7 Cer1 | VEZ2
7886.368 12676.61 AL 6389 — 14276 Mo~ 5| Cen | .VET2
7897.501 12658.77 4L 7780 - 15677 6 ~ 7 Ce VE72
7906.633 12644.15 3L 1410 - 9316 42— 3%| Cen VE72
7907.627 12642.56 3L 8101 ~ 16008 2 - 3 Ce1 VE72
7908.253 12641.56 3L 13089 - 20998 3 - 4 Ce1? VE72
7908.253 12641.56 3L 9200 - 17108 2 - 2 Ce1? VE72
7909.141 12640.14 SL 987 ~ 8896 4% — 5%!1 Cen VE72
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Ce—Continued
Intensity
o A Ao and Energy levels J Spectrum| Reference
(em™) A) (cm™) | character (em™)
7912.008 12635.56 3L 11545 - 19457 4 - 3 Ce1? VE72
7912.008 12635.56 3L 11030 - 18942 6 — 7 Ce1? VE72
7928.491 12609.29 3L 8088 - 16017 2 -3 Ce1 VE72
7945.54% 12582.22 4L 4511 ~ 12456 2%~ 3% Cen VET72
7948.777 12577.11 3L 7696 — 15644 6 - 6 Cel VE72
7975.932 12534.29 3L Ce VE72
7976.581 12533.27 3L 8175 - 16152 2% - 3%| Cen? VE72
7976.581 12533.27 3L 11271 - 19247 4 - 3 Ce1? VE72
7980.657 12526.87 3L Ce VE72
7987.390 12516.31 3L Ce VE72
7988.430 12514.68 3L Ce VE72
8006.747 12486.05 6L 228 - 8235 2 -2 Ce1l VE72
8048.012 12422.03 5L 7233 - 15281 5% — 6% | Cen VE72
8049.690 12419.44 4L 3312 - 11361 4 - 4 Cel VE72
8061.107 12401.85 3L 9709 — 17770 2 - 2 Cel VET72
8063.689 12397.88 3L 6475 — 14539 4 - 3 Ce 1 VE72
8071.039 12386.59 3L 7522 - 15593 5% - 6%) Cen VE72
8075.922 12379.10 4L 7746 — 15822 2% - 3%} Cen VE72
8089.868 12357.76 6L 5437 — 13527 3% - 4% | Ceun VE72
8099.719 | 12342.73 5L 1279 - 9379 4 - 4 | Cer VE?72
8111.397 12324.96 SL 8587 ~ 16699 7 - 6 Ce1 VE72
8131.209 12294.93 6L 0- 8131 3% ~ 4%z Cen VE72
8132.089 12293.60 4L 11796 — 19928 4 - 3 Ce1? VE72
8132.089 12293.60 4L 6663 — 14795 5 -5 Ce1? VE72
8134.047 12290.64 6L 4322 ~ 12456 2% - 3%| Cen VE72
8168.120 12239.37 3L 8055 — 16223 6 ~ S5 Ce1l VE72
8173.743 12230.95 3L 7061 — 15235 % - 1%| Cen VE72
8176.792 12226.39 6L 7341 - 15517 5% — 6% | Cen VE72
8183.599 12216.22 SL 7696 — 15879 6 - 5 Ce VE72
8185.750 12213.01 3L 2634 — 10820 2% - 2% | Cen VE72
8193.377 12201.64 3L 4511 - 12704 2% - 1% Cen?| VE?2
8193.377 12201.64 3L 4173 - 12366 4 - 5 Ce1? VE72
8200.300 12191.34 3L 4165 - 12365 4% - 4%)| Cen VE72
8205.880 12183.05 3L 13519 - 21725 5 -5 Ce1? VE72
R205_R80 12183.05 3L 12425 — 20631 4 - 5 Ce1? VE72
8208.103 12179.75 SL 11742 - 19950 5% - 6%{ Cen VE72
8248.697 12119.81 3L 8587 - 16836 7 - 6 Cel VE72
8250.698 12116.87 4L 7278 ~ 15529 1% - 2%| Cen VE72
8261.772 12100.63 3L 3100 - 11361 4 ~ 4 Ce1 VE72
8263.882 12097.54 SL 2382 - 10646 4% - 5%| Cen VE72
8273.456 12083.54 3L Ce VE72
8297.710 12048.22 3L 7278 — 15576 1% - 1%| Cen VET72
8303.106 12040.39 3L Ce VE72
8309.387 12031.29 3L 5942 ~ 14252 3 - 3%| Cen? VE72
8309.387 12031.29 3L 5572 - 13881 4 - 5 Ce1? VE72
8309.387 12031.29 3L 6337 — 14646 3 - 2 Cer? VET72
8320.237 12015.60 5L 7696 ~ 16016 6 - 35 Ce1 VE72
8321.110 12014.34 3L 2382 — 10703 4 - 4%2| Cen VE72
8329.380 12002.41 5L Ce VE72
8336.291 11992.46 3L 7715 - 16051 5 - 4 Cet VE72
8364.791 11951.60 3L 6234 — 14599 3 - 4 Ce1 VE72
8368.243 11946.67 1L 6913 — 15281 6l — 6% | Cen VE72
8381.531 11927.73 5L 5716 - 14097 3% -~ 3%| Cen VE72
8381.953 11927.13 4L 4322 - 12704 2% ~ 1%| Cen VE72
8393.719 11910.41 3L 3703 - 12097 3%~ 3%| Cen VE72
£406.268 11892.63 5L 7746 — 16152 2% - 3%| Cen VE72
8421.947 11870.49 3L 5675 - 14097 4% ~ 3% Cen VE72
8422.869 11869.19 3L 8270 - 16693 3 - 4 Ce1 VE72
8430.818 11858.00 4L Ce VE72
8435.570 11851.32 3L 13629 — 22064 5 — 6 Ce1 VE72
8441.047 11843.63 5L 12720 - 21161 4 - 4 Ce1? VE72
8441.047 11843.63 5L 8695 — 17136 1 -1 Ce1? VE72
8448.630 11833.00 6L 0- 8448 3% -~ 2% Cen VET72
8457.221 11820.98 5L 5819 - 14276 4% - 5% Cen VE72
8461.258 11815.34 4L 3995 — 12456 3% - 3%| Cen VET2
8493.563 11770.40 3L 35409 - 13902 2 -3 Ce ] VE72
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Ce—Continued
Intensity
o A Ao and Energy levels J Spectrum | Reference
(em™? A) (em™) | character (em™)

'8495.829 | 11767.26 4L 6638 - 15134 4% — 4% | Cen VE72
8510.939 11746.37 3L 8789 - 17300 2% - 3% | Cen VE72
8519.337"° 11734.79 3L 4737 ~ 13256 2% - 1%| Cen? VE72
8519.337 11734.79 3L - 9135 - 17654 3 - 3 Ce1? VE72
8527.447 11723.63 3L 7696 — 16223 6 - 5 Cel VE72
8536.017 11711.86 3L 5716 - 14252 3% - 3%| Cen VE72
8553.347 11688.13 3L 8762 — 17315 4 - 4 Ce1? VE72
8553.347 11688.13 3L 7696 — 16249 6 — 6 Ce1? VE72
8568.030 11668.10 4L 5819 — 14387 4% — 42| Cen VE72
8575.012 11658.60 SL 2879 - 11454 5% - 6% | Cen VE72
8577.388 11655.37 -3L 6663 - 15240 5 - 4 Ce1l: VE72
8579.677 11652.26 3L 8587 - 17167 7 -7 Ce1l VE72
8586.243 11643.35 . 4L 4165 - 12751 4% 5% | Cen? VE72
8586.243 11643.35 4L 13139 - 21725 2 -1 Ce1? VE72
8587.932 11641.06 4L 6475 - 15063 4 - 3 Ce1 VE72
8594.902 11631.62 3L 4523 - 13117 4% - 4% | Cen VE72
8600.299 1162432 : 4L 7259 — 15850 3% - 4% | Cen VE72
8614.699 11604.89 3L | 9996 — 18611 3 - 3 Ce1? VE72
8614.699 11604.89 3L 8307 - 16921 3 -3 Ce1? VE72
8625.759 11590.01 SL 7233 - 15859 5k — 4% | Cen VE72
8625.952 11589.75 ) 3L Ce VE72
8668.277 11533.16 3L 4455 - 13124 6 — 5 Ce1 VE72
8703.853 11486.02 SL 3764 — 12467 5 - 5 Ce1l VE72
8719.696 11465.15 4L 8400 - 17120 5 - 5 Ce1l VE72
8727.072 11455.46 SL 5409 - 14136 2 -3 Ce1 VE72
8742.442 11435.32 3L 5904 — 14646 2 - 2 Ce1 VE72
8744.400 11432.76 4L Ce VE72
8751.289 11423.76 3L 9135 — 17886 3 - 2 Ce1? VE72
8751.289 11423.76 3L 6836 — 15587 2 - 2 Ce1? VE72
8758.112 11414.86 3L 4459 — 13217 3%~ 3% Cemn VE72
8789.173 11374.52 3L Ce VE72
8793.750 11368.60 3L 8509 — 17302 4 - 3 Ce1 VE72
8797.310 11364.00 3L 7169 — 15967 3 - 2 Ce1l VE72
8806.997 11351.50 3L 5802 - 14609 7 -7 Ce1? VET72
8806.997 11351.50 3L 9379 - 18186 4 - 3 Ce1? VE72
8858.368 | 11285.67 3L 4746 - 13605 6 - 6 | Celr VE72
8879.762 11258.48 3L 2879 - 11759 5% - 5%| Cen VE72
8890.21 11245.26 4L 12793 - 21683 5 - 5 Ce1? VE72
8890.201 11245.26 4L 7696 — 16586 6 — 5 Ce1? VE72
8917.488 11210.85 4L 3196 - 12114 4 - 4 Ce1 VE72
8931.949 11192.70 3L Ce VE72
8951.607 -|11168.12 5L 4266 - 13217 3%~ 3% | Cen VE72
8960.400 11157.16 SL 5674 - 14635 1 -1 Cel VE72
8980.983 11131.59 3L 9723 ~ 18704 4% - 5% | Cenmn VE72
9001.798 11105.85 3L 4266 - 13268 3% - 2% | Cen VE72
9013.77 11091.10 150 12835 - 21849 2 - 3 Cem SU65
9013.973 11090.85 4L 3100 - 12114 4 - 4 Ce1 VE72
9020.577 11082.73 3L 7853 - 16873 1 -1 Ce1r | VE72
9022.677 11080.15 3L 7522 - 16545 5% — 5% | Cen VE72
9032.322 11068.320 4 7120 - 16152 4 - 35 Cem LI72

9032.57 11068.02 60 Ce SuUe6s
9034.590 11065.54 5L 6337 - 15371 3 - 4 Ce1? VE72
9034.590 11065.54 SL 4160 ~ 13194 3 - 4 Ce1? VE72
9037.759 11061.66 4L 6663 — 15700 5 - 4 Cel VE72
9038.29 11061.01 150 92526 — 101564 6 - 7 Ce 11 SU65
9059.438 11035.19 3L 10901 ~ 19961 2 -1 Ce1 VE72
9061.072 11033.20 5L 8587 - 17649 7 - 6 Ce1 VE72
9079.110 11011.28 3L 6621 - 15700 3 - 4 Cei VET72
9080.487 11009.61 3L 6475 — 15555 4 - 3 Cei VE72
9093.297 10994.10 3L 7059 — 16152 4, - 3% | Cen? VE72
9093.297 10994.10 3L 3363 - 12456 2% - 3% | Cen? VE72
9093.297 10994.10 3L 10586 — 19680 4 - 4 | Ce1? VE72
9097.89 10988.55 100 92080 ~ 101178 4 - 5 Ce 1 SU65
9104.00 10981.17 30 94508 — 103612 1 -1 Ce 1 SU65
9130.478 10949.33 3L 6836 — 15967 2 - 2 Ce1 VET72
9140.429 10937.41 3L 7696 — 16836 6 - 6 Ce1? VE72
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Ce—Continued

Intensity . .
o A Ac and Energy levels J Spectrum | Reference
(em™Y &) (em™ | character (ecm™Y)
9140.429 10937.41 3L 4762 — 13903 4 - 3 Ce? VE72
9143.120 10934.19 5L 6238 - 15382 5 -6 Ce1 VE72
9146.893 10929.68 3L 8270 - 17417 3 - 2 Ce1 VE72
9149.279 10926.83 SL 4455 - 13605 6 - 6 Cel VE72
9152.227 10923.31 3L 6856 — 16008 4 - 3 Ce1 VE72
9159.841 10914.23 6L 6856 — 16016 4 - 5 Ce1 VE72
9162.158 10911.47 SL 4746 — 13908 6 ~ 7 Cel VE72
9164.409 10908.79 4L Ce VE72
9168.300 10904.16 5L 8270 ~ 17438 3 - 4 Ce1l VE72
9170.01 10902.13 60 89743 — 98913 3 - 3 Ce ni SU65
9170.167 10901.94 SL Ce VE72
9176.868 10893.98 3L 5572 — 14748 4 - 4 Cel VE72
9182.068 10887.81 ‘5L Ce VE72
9187.359 10881.54 3L 4417 — 13605 S - 6 Ce1 VE72
9193.146 10874.69 3L 4746 — 13939 6 —- 6 Cei VE72
9196.943 10870.20 6L 8278 — 17475 S% - 4% | Cen? | VE72
9196.943 10870.20 6L 3764 - 12960 5 -6 Ce1? VE72
9207.167 10858.13 SL 7696 ~ 16903 6 - 5 Ce1 VE72
9210.577 10854.11 3L 7174 — 16384 4 - 3 Ce VE72
9218.951 10844.25 4L 6337 — 15555 3 -3 Ce1 VE72
9226.013 10835.95 6L 7467 — 16693 5 - 4 Cer? VE72
9226.013 10835.95 6L 5409 - 14635 2 -1 Ce1? VE72
9227.307 10834.43 SL 7715 ~ 10942 S — 4 Cel vE72
9229.198 10832.21 4L 5519 — 14748 3 - 4 Ce1 VE72
9230.076 10831.18 4L 12351 - . 21581 4 - 35 Ce1? VE72
9230.076 10831.18 4L 9462 - 18692 5 - 4 Ce1? VE72
9233.162 10827.56 3L 7841 - 17075 5 - 5 Ce1 VE72
9235.550 10824.76 3L . ) Ce VE72
9236.847 10823.24 4L 8762 - 17998 4 - 4 Ce1 VE72
9237.197 10822.83 4L 5409 — 14646 2 - 2 Ce1 VE72
9266.711 10788.36 3L 3100 - 12366 4 - 5 Ce1 VET72
9270.990 10783.38 3L Ce VE72
9276.109 10777.43 3L 9135 - 18411 3 - 4 Ce1 VE72
$281.638 10771.01 3L 3710 - 12992 1 -2 Ce1 VE72
9287.29 10764.45 30 90902 — 100189 0 -1 Cem SuU65
9288.226 10763.37 SL 8055 — 17343 6 - 5 Ce1 VE72 .
9290.591 10760.63 4L Ce VE72
9292.560 10758.35 3L 9135 - 18427 3 -3 Cel VE72
9299.752 10750.03 5L 9996 ~ 19296 3 - 4 Ce1 VE72
9310.91 10737.15 30 90878 — 100189 1 -1 Cemnr | SU65
9325.37 10720.50 50 0~ 9325 4 - 5 Cem?| SU65
9325.37 10720.50 50 92018 - 101343 2 -3 Cem? SU65
9346.327 10696.46 4L 5616 — 14963 4% - 5% | Cen VE72
9356.82 10084.46 400 90658 — 100015 - S - 6 Ce Il SU65
9360.039 10680.79 SL 3764 - 13124 5 - 5 Ce1 VE72
9366.520 10673.40 3L 4417 — 13784 5 - 5 | Cel VE72
9367.871 10671.86 3L 6475 — 15843 4 - 4 Ce1 VE72
9369.004 10670.57 4L 12454 — 21823 2 -1 Ce1 VE72
9369.478 10670.03 5L 7467 - 16836 5 - 6 Cel VE72
9371.533 10667.69 3L 8603 — 17975 6 - 6 Ce1 VE72
9373.176 10665.82 3L 9947 — 19321 2 -2 Ce1? VE72
0373.176 10665.82 3L 6234 — 15607 3 - 2 Ce 1? VE72
9379.147 10659.03 SL ¢~ 9379 4 - 4 Ce1 VE72
6379.719 10658.38 3L 8762 - 18141 4 - 4 Cei VET72
9382.413 10655.32 3L | 9947 - 19330 2 - 2 Ce1? VE72
9382.413 10655.32 3L 8307 = 17689 3 -2 Ce1? VE72
9383.663 10653.90 3L 11578 — 20962 1 - 2 Ce1 VE72
9386.976 10650. 14 3L 6621 — 16008 3 -3 Ce1 VET72
9388.237 10648.71 5L 6663 — 16051 S - 4 Cei VE72
9402.116 10632.99 3L 7467 - 16869 5 - 4 Ce VE72
9405.628 10629.02 4L 4199 - 13605 5 - 6 Ce1 VE72
9414.122 10619.43 6L Ce VE72
9417.731 10615.36 3L Ce VET72
9419.826 10613.00 3L 8366 — 17785 2 -3 Ces VE72
9430.853 10600.59 4L 3764 - 13194 5 - 4 Ce1 VE72
9453.102 10575.64 3L 4455 — 13908 6 - 7 Ce: VE72
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Ce—Continued

Intensity
o A Ao and Energy levels J Spectrum| Reference
(em™? &) (em™) | character (em™)
9459.104 10568.93 - 3L 10879 — 20338 5 - 5 | Cel VE72
9463.886 10563.59 3L Ce VE72
9475.241 | 10550.93 3L 8055 - 17530 6 - 5 Ce1 VET72
9480.309 10545.29 3L 9462 — 18943 5 -5 Ce1l VE72
9484.69 10540.42 200 90223 - 99708 2 -3 Cein Su65
9490.15 10534.36 300 90086 —~ 99577 3 - 4 Ce 11 SU65
9498.449 10525.15 3L 7169 — 16668 3 -3 Ce: VE72
9509.119 10513.34 . 3L 9787 — 19296 | 3 - 4 Ce1 VE72
9526.26 10494.42 400 89651 — 99178 | 4 - 5 Ce 1 SU65
9531.76 10488.37 50 90045 — 99577 4 - 4 | Cem SU65
9533.294 10486.68 3L 6475 — 16008 4 - 3 Ce1 VE72
9541.884 10477.24 3L Ce VE72
9558.725 10458.78 3L Ce VE72
9559.10 10458.37 400 90045 — 99604 4 - O Ce m SU65
9560.480 10456.86 3L Ce VE72
9563.69 10453.35 150 89350 - 98913 2 -3 Ce nt SU65
9600.251 | 10413.54 3L | 11340 - 20940 3% — 3% | Cen?| VE72
0600.251 10113.51 3L 7715 — 17315 5 - 4 Ce 1? VE72
9600.878 10412.86 ! 3L 8088 — 17689 2 - 2 Ce1 VE72
9607.762 10405.40 3L 8400 ~ 18008 5 - 5 Ce1 VE72
9608.048 10405.09 3L 6337 - 15945 3 - 4 Cel VE72
9610.680 10402.24 3L 4173 - 13784 4 - 5 Ce1 VE72
9621.48 10390.56 50 90086 - 99708 3 -3 Cem Su6s
9624.670 10387.12 5L 5969 — 15593 5% — 6% | Cen VE72
9628.851 10382.61 3L 3976 — 13605 6 — 6 | Cel VE72
9651.961 10357.75 3L 11517 - 21168 1 -2 | Cer? VE72
9651.961 10357.75 3L 5904 - 15555 2 -3 Ce1? VET72
9668.549 10339.98 5L 5572 - 15240 4 - 4 Ce1 VE72
9670.48 10337.91 50 90223 - 99894 2 -2 Ce m Su6s5
9671.823 10336.48 5L Ce VE72
9674.331 1U333.80 SL 8055 - 17729 6 — 5 Ce1l YE72
9674.846 10333.25 3L 7715 - 11390 5 - 4 Cet VE72
9676.475 10331.51 6L 2437 - 12114 4 - 4 Ce1 VET2
9682.295 10325.30 3L 7933 ~ 17615 5 - 4 Ce1 VE72
9683.927 10323.56 3L 5904 - 15587 2 - 2 Ces VET72
9688.807 10318.36 3L | 9%7 - 19636 2 - 3 | Cer? VE72
9688.807 10318.36 3L 7841 - 17530 5 -5 : Cer1? VE72
9695.112 10311.65 3L 7174 ~ 16869 4 - 4 Ce1 VE72
0697.849 10308.74 3L AR3A — JAR34 1 9 — 2 Ce1 VE72
9725.538 | 10279.39 4L | Ce VET2
9733.284 10271.21 4L 3703 - 13436 3 - 2% | Ceu?| VET2
9733.284 10271.21 4L 10586 - 20320 4 - 4 Ce1? VE72
9738.963 10265.22 4L Ce VE72
9742.247 10261.76 3L 5006 - 14748 3 - 4 ! Cet VE72
9745.058 10258.80 5L 2369 ~ 12114 3 - 4 ' Cet VE72
9747.861 10255.85 3L 7174 — 16921 4 - 3  Cel VE72
9749.895 10253.71 3L 8902 - 18652 3 -3 : Cer? VE72
9749.895 10253.71 3L 3764 - 13513 5 - 4 Ce1? VE72
9751.388 10252.14 3L 11061 - 20812 7 -1 Ce1 VE72
9752.197 10251.29 3L 7169 — 16921 3 -3 Cer | VET2
9758.108 10245.08 4L 5519 - 15277 3 -3 Cel VE72
Y168.310 1U234.38 3L Ce VE72Z
9782.619 10219.41 3L Ce VET72
9785.224 10216.69 3L 8101 - 17886 2 -2 Ce 1 VE72
9796.375 10205.06 3L Ce VE72
9798.103 10203.26 3L Ce VE72
9799.314 10202.00 3L Ce VE72
9799.650 10201.65 - 3L i Ce VE72
9815.246 10185.44 3L 2641 — 12456 3% ~- 3% Cen VE72
9822.836 10177.57 3L 11796 — 21619 4 - 4 : Cet VE72
9825.770 ! 10174.53 3L 5455 - 15281 % — 6% Ceu? VE72
9825.770 10174.53 3L 10604 - 20430 3 - 3 Cet? VE72
9836.608 10163.32 3L 7853 - 17689 1 -2 Ce1? VE72
9836.608 10163.32 3L 6856 — 16693 4 - 4 Ce1? VE72
9842.816 10156.91 4L 5802 - 15644 7 -~ 6 Ce1 VE72
9847.955 10151.61 5L 5904 — 15751 2 -1 Ce1 VE72
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Ce—Continued
! Intensity
o A Ao and Energy levels Spectrum | Reference
(em™Y (A) (em™9 J character (em™Y) |
9848.265 | 10151.29 Y 7467~ 17315 | 5 - 4 | Cel ] VE72
9852.87 10146.55 50 93226 — 103079 5 4 Ce 1t SU65
9854.488 10144.88 5L 5904 - 15758 2 2 Ce1 VE72
9861.992 10137.16 3L Ce VE72
9900.727 10097.50 3L Ce VET2
9938.799 10058.82 4L | Ce VE72
9939.02 10058.60 50 ‘ Ce Su65

SU65 Sugar, J., J. Opt. Soc. Amer, 55, 33-58 (1965).

Source:
Instrument:
Detector:

Uncertainty in o: Not given

Li72
(1972).
Source:
Instrument:
Detector:

Sliding spark (Ce m1)

21’ Wadsworth spectrograph
Photographic

Ce References

Johansson, S., and Litzén, U., Physica Scripta 6, 139-140

Pulsed hollow cathede (Ce 1m1)
1.5 m Czerny-Turner spectrometer
PbS cooled with liquid nitrogen

J. Phys. Chem. Ref. Datc, Vol. 7, No. 1, 1978

VE72 Vergss, I, Corliss, C. H., and Martin, W. C.. I. Res. Nat. Bur.
Stds. 76A, 285-304 (1972).

Source:

Instrument:

Detector:

Electrodeless discharge tube (2.45 GHz)
SISAM spectrometer
PbS

Uncertainty in ¢: Average deviation between observed and

calculated wavenumbers is 0.023 cm~1

Additional References

Smith, K. L., Ph.D. Thesis, University of London (1971).
Corliss, C, H., J. Res. Nat. Bur. Stds. 77A, 419 (1973).
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Cesium
Cs, Z =55
Cs 1 Normal state of valence electrons 5p%s 25/, 1.P. = 31407 cm™!
Cs 11 Normal state of valence electrons 5pf 1Sy I.P. = 186600 cm™!
Cs
- T
Intensity
o A Ao and Energy levels J Spectrum| Reference
(em™% (A) {em™Y character {(cm™ Y
2535.830 39424.060 0.01 24472 — 27008 Cs1 LZ70
2536.012 39421.230 0.01 24472 - 27008 Cs1 LZ70
3320.99 30103.3 0.01 11178 — 14499 Yo~ 1% Cs1 JO61
6803.21 14694.93 0.01 11732 -~ 18535 1Y%~ ¥B| Cst 1061
7266.07 13758.83 0.01 14499 - 21765 1%~ | Csi JO61
7349.54 13602.57 0.01 14596 — 21946 2% -~ 1%2{ Cs1 JO61
7357.25 13588.31 0.01 11178 — 18535 Y2~ Y| Cs1i JO61
7447.13 13424.32 0.01 14499 ~ 21946 1¥%2 ~ 1¥2f Cs1 JO61
9875.201 10123.602 0.01 14596 — 24472 2% ~ 3% Csi ER70
9875.384 10123.413 0.01 14596 — 24472 2¥, ~ 221 Cs1 ER70
9972.970 10024.355 0.01 14499 — 24472 1Y% - 2¥| Cs1 ER70
Cs References
JO61 Johansson, I., Ark. Fys. 20, 135-146 (1961). LZ70 Litzén, U., Physica Scripta 1, 253~255 (1970).
Source: Hollow cathode Source: Hollow cathode
Instrument: 1 m Pfund spectrometer Instrument: 1 m Pfund and 1.5 m Czerny-Turner spectrometer
Detector:  PbS Detector:  PbS cooled with liquid nitrogen
ER70 Eriksson, K. B. S., and Wenaker, I., Physica Scripta 1, 21-24 -
(1970). Additional References
Source: Hollow cathode
Instrument: 5.5 m Czerny-Turner spectrograph Fisher, R. A., Knoff, W. C., and Kinney, F. E., Astrophys. J.
Detector:  Photographic 130, 683 (1959).
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Chlorine
Ci, Z =17
Cl 1 Normal state of valence electrons 3s23p® 2P%), LP.
Cl 11 Normal state of valence electrons 3s23p* *P, LP.
Cl
Intensity
o A Ac and Energy levels J Spectrum| Reference
(em™? A) {cm™) character (cm™Y
2466.50 40532.16 15 B 97739 — 100205 Cli HU71
2478.53 40335.56 25 B 97712 - 100190 i Cli1? HU71
2480.07 40310.52 25B 98419 ~ 100899 Cli1? HU71
24388.67 40171.21 100 B 97712 - 100201 Clt HUT1
2493.73 40089.57 25 97703 - 100197 2% - 3% | Cl1 HU71
2493.98 40085.59 30 97703 ~ 100197 1% — 2% | Cly HU71
2500.21 39985.68 35B 98693 ~ 101193 ) Cli HU71
2506.77 39881.09 25 98383 ~ 100890 3% - 4| Cli HU71
2507.13 39875.33 40 98585 ~ 100890 4% — S¥5 | Cly HUTI
2514.98 39750.83 20 98373 ~ 100888 2, - 3% | Cli HU71
2515.41 39744.11 18 98372 ~ 100888 1% - 2| Cli HU71
2517.19 39716.04 70 B 97674 ~ 100191 Cly HUT1
2523.58 39615.48 80 97667 ~ 100190 3% ~ 42| Chi HU71
2524.32 39603.79 70 97666 ~ 100190 4¥, - 5k | Cli HU71
2530.22 39511.42 16 B 97667 — 100197 3% - 2% | Cli1? HU72
2530.27 39510.64 16 B 97667 ~ 100197 3, - 3% | Cl1? HU72
2574.05 38838.65 9 94663 ~ 97237 1% - 2% | Cl1 HU72
2575.45 38817.64 6 91906 — 94482 2% - 2% | Cl1 HU72
2606.5% 38353.88 12 94732 — 97338 3% - 2| Cly HU72
2631.33 37993.23 22 94314 — 96945 1% - 2% | Cl HU72
2633.22 ‘ 37966.02 160 91680 ~ 94314 12— 1| Cl HU72
2644.25 37807.61 30 95400 ~ 98044 2% — 1% Ch HU72
2653.51 37675.60 40 B 94827 — 97480 2% — 1% | Cl1? HUT72
2653.63 37674.01 40 B 91660 — 94314 2% — 1% | Cl1? HU72
2680.47 37296.77 [ 92468 — 97149 -1/2 - ¥ Cl HU72
2682.56 37267.72 20 B 95700 — 98383 3% - 4% | Cli1? HU72
2682.85 37263.69 20 B 95700 — 98383 3%~ 3% | Cly? HU72
2684.21 37244.81 19 95706 — 98390 1% - % | Cli HU72
2687.02 37205.76 20 92140 - 94827 1% - 2% | Cl1 HU72
2689.88 37166.31 22 o314 — 97004 1%~ 1% | Clhi nu7e
2702.04 36998.97 11 94482 - 97184 2% - 3% Cli HU72
2711.05 36876.03 19 92602 — 95313 - 1% Cl) HU72
274991 36354.96 10 91564 - 94314 - 1% Cly HU72
2755.40 36281.33 T 04482 — 07237 2%~ 2| Clt HU72
2756.88 36263.00 ! 14 91906 - 663 2% - 1% Cl) HU72
2777.58 35992.81 ’ 15 4482 - 97259 2% - 1| Cly HU72
2786.59 35876.36 P94 95313 - 98100 1% - ¥ Cli HU72
2787.87 35859.94 35 91680 — 94468 1% - % Cli HU72
2790.95 35820.27 12 94468 - 97259 Y- 1% | Cli HU72
2793.15 35792.15 55 95597 - 98390 ¥~ ¥ Cli HU72
2795.65 35760.04 11 95897 — 98693 12 - 2% | Cli HUT2
2801.25 35688.67 30 91680 — 94482 1% — 2{ Clt HU72
2801.83 35681.23 13 94732 — 97534 3 - 2% | Cli ~HU72
2821.66 35430.52 120 91660 — 94482 % — 2% | Cl HU72
2822.30 35422.40 22 92151 - 94973 Yo— Wi Cly HU72
2825.51 35382.19 13 91906 — 94732 2% - 3% | Cl: HU72
2830.95 35314.16 13 B 91338 — (0UI69 2% - 3%| Cli? HU7Z
2831.12 35312.04 13B 97338 - 100170 2% — 2% | Cl1? HU72
2833.56 35281.72 30 92140 - 94973 1% - ¥| Cli HU72
2835.12 35262.30 11 94314 — 97149 1% - Y| Cl HU72
2856.65 34996.48 40 94482 — 97338 21, — 2% | Cl} HU72
2868.47 ! 34852.26 8 96486 — 99354 1% - 1% | Ch) HU72
2870.46 34828.12 17 94663 — 97534 1% - 2% | Cl1 HU72
2904.56 34419.27 14 91564 — 94468 Yo— Y| Clj HU72
2006.26 34390.00 16 B 05786 — 08603 9% — 34| Cl1? HU72
2906.47 34396.64 16 B 95786 — 98693 2% - 2% | Cli? HU72
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Cl—Continued
Intensity
o A Ao and - Energy levels J Spectrum| Reference
(em™) (A) fem™Y) | character (em™Y
2930.36 34116.23 35 91538 — 468 1% - ¥%| Ch HU72
2932.22 34094.52 13 92602 — 95534 Y- %| Cli HuU72
2970.71 33652.85 60 91343 - 94314 2% - 1% | Cl1 HU72
2980.56 33541.63 13 94827 — 97807 2% - 3% | Cli HU72
2982.68 33517.75 24 B 91680 — 663 1% 1% | C11? HU72
2983.00 33514.20 24 B 95700 - . 98683 3% - 2% | Cl1? HU72
2991.64 33417.39 14 95786 — 98778 2% - 1% Ch HU72
2994.89 33381.07 28 92602 — 95597 - % Cli HU72
2998.43 33341.72 20 B 94482 — 97480 2% - 1% | Cl1? HU72
2998.57 33340.16 20B 95786 ~ 98785 2%~ 3% | Cl1? HU72
3003.09 33289.95 45 91660 — 94663 2% —~ 1% | Cli HU72
3004.40 33275.41 15B 97184 - 100188 3%~ 4% | Cl1? HU72
3004.50 33274.38 15B 92140 — 95144 1% - 2% | Cl1? HU72
3009.66 33217.32 40 92602 ~ 95612 Ya- 1% | Cli HU72
3011.81 33193.60 14 94468 — 97480 % - 1% | Cl1 HU72
3024.68 33052.32 40 94314 —~ 97338 1% - 2% | Cl1 HU72
3051.89 32757.60 50 94482 — 97534 2% - 2% Chi HU72
3063.85 32629.80 18 97807 — 100871 2% - 3% | Cl1 HU72
3071.72 32546.17 70 91660 — 94732 2% — 3% | Cl1 HU72
3084.45 32411.89 213 95700 — 98785 3% - 3% | Cli HU72
3091.56 32337.29 22 84988 — 88080 12 - 2% | Cl1 HU72
3103.83 32209.43 140 92602 ~ 957006 ¥ - 1% | Cli HU72
3138.74 31851.27 160 91343 — 94482 2% - 2% | Cl1 HU72
3140.70 31831.29 35 91173 - 94314 1% - 1% Cli HU72
3146.16 31776.11 340 91680 — %4827 12— 2% | Cli HU72
3162.37 31613.24 120 92151 - 95313 - 1% | Cl:1 HU72
3166.57 31571.30 70 91660 — 94827 2% - 2% | Cli HU72
3173.62 31501.15 30 92140 - 95313 1% - 1% | Cl1 HU72
3181.14 31426.71 19B 97004 ~ 100185 1% - 1% | C11? HU72
3181.35 31424.67 19B 97004 — 100185 1¥%2 - 2% | Cl1? HU72
3198.27 31258.39 11B 97004 —~ 100202 1% - ¥%| Cl1? HU72
3198.53 31255.85 118 97004 - 100202 1% -~ 1% | Cly? HU72
3200.07 31240.80 . 20 84988 — 88188 1% - 1% Cli HU72
3206.54 31177.75 22 92194 — 95400 12 - 2% | Cli HU72
3221.09 31036.94 24 96313 — 99534 1% - %[ Cly HU72
3225.11 30998.23 14 96486 — 99711 1% - ¥%| Cli HU72
3260.60 30660.80 360 92140 ~ 95400 1% - 22| Cli HU72
3273.63 30538.81 113 91906 — 95180 2% — 3% | Cli HU72
32¥4.24 30440. 14 14 34988 — BYZIZ 12 - % Qi HU/2
3288.65 . | 30399.32 160 91538 ~ 94827 1% - 2%| Cl1 HU72
3292.69 30362.00 110 91680 — 94973 1% - %| Cli HU72
3320.17 30110.73 | 40 91343 ~ 94663 2% - 1% | Cl1 HU72
3325.47 30062.73 | | 13 94482 - 97807 2% - 2%\ Cly HU72
3331.39 30009.31 : 50 84648 — 87979 2% ~- 3% Cli HU72
3333.56 29989.81 12 97842 — 101176 1% - 2% Cl1 HU72
3340.73 29925.39 10 92194 ~ 95534 1% - ¥%| Cli HU72
3355.21 | 29796.30 300 91127 — 94482 2% - 2% Cl: HU72
3365.68 29703.61 11 90948 - 314 1% - 1%| Cl HU72
3368.46 29679.02 14 97807 — 101176 2% - 3% Cli HU72
3373.93 29630.98 40 94468 — 97842 - 1% Cli HU72
3381.31 29566.28 14 94663 — 98044 1% - 1% Cl1 HU72
3383.54 29546.76 40 92151 — 95534 Y- % Cl HU72
3388.80 29500.92 160 91343 — %4732 2% — 3% | Cli HU72
3392.79 29466.26 11 91089 ~ 94482 3% - 2%} Cli Hu72
3394.80 29448.82 ¢ 150 92140 — 95534 12— ¥ Cli HU72
3397.98 29421.23 10 96313 — 99711 % - Y| Cl1 HU72
3406.96 29343.68 24 91906 — 95313 2% — 1% Cl1 HU72
3431.94 29130.08 50 84648 — 88080 2, — 2%| Cli HU72
3435.18 29102.59 20 91538 — 94973 1% - | Cli HU72
3436.67 29090.00 9 940603 — 98100 22— %| Cli HU72
3446.21 29009.45 110 92151 — 95597 Yo- Y| Cli HU72
3457.47 28914.93 50 B 92140 — 95597 1% - | Cl1? HU72
3457.51 28914.68 50 B 96731 — 100188 3% - 4% | Cli? HU72
3460.98 28885.70 60 92151 — 95612 2 - 1%) Cli HU72
3472.23 28792.08 100 92140 — 95612 1% - 1% Cly HUT2
3483.65 28697.70 12 91343 - 94827 2% - 2% Cl1 HU72
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Cl—Continued
Intensity
o A Ac and Energy levels J Spectrum | Reference
(cm™9) A) (em™Y | character (em™Y
3490.16 28644.17 14 91173 ~ 94663 e - 1% | Cli HU72
3493.94 28613.17 25 91906 -~ 95400 2% - 2% | Cly HU72
3499.91 28564.35 100 84688 - 88188 Y%— 1% | Cl1 HU72
3519.84 28402.64 16 B 91660 — 95180 2% — 3% | Cli? HU72
3520.33 28398.70 16 B 90948 — 94468 1%~ % | Cli? HU72
3536.64 28267.71 240 91127 — 94663 2% - 1% | Cl1 HU72
3540.45 28237.29 30 84648 — 88188 2% - 1% | Cl1 HU72
3555.15 28120.50 170 92151 — 95706 % - 1% | Cl1 HU72
3562.59 28061.83 4B 95706 ~ 99269 12— 2% | Cl1? HU72
3562.74 28060.60 14B 94482 — 98044 2% - 1% | Cl1? HU72
3564.85 28044.05 35 90749 - M314 2% - 1% | Cl1 HU72
3566.41 28031.78 9 92140 — 95706 1%~ 1% | Cl1 HU72
3584.08 27893.53 40 84688 — 88272 o= %I Cli HU72
3594.73 27810.89 180 84485 — 88080 1% — 2% | Cl) HU72
3605.27 27729.61 400 91127 - %4732 2% ~ 3% i Cl1 HU72
3632.76 27519.78 80 91680 — 95313 1% - 1% ! Cl1 HU72
3653.17 27366.03 60 B 91660 — 95313 2% - 1% | Cl1? HUT72
3653.64 27362.50 60 B 01173 — Q4827 1 — 21| Cl¢? HU72
3686.93 27115.42 198 97184 - 100871 3% - 4z | C11? HU72
3687.28 27112.89 19B 97184 — 100871 3%~ 3% | Clr? HU72
3693.95 27063.92 30B 96494 ~- 100188 4% - S¥2 | Cl1? HU72
3693.96 27063.85 30B 96494 - 100188 4% - 4% | Cl1? HU72
3700.12 27018.78 40 91127 - 94827 2% - 2% | Cli1 HU72
3703.24 26996.01 40 84485 — 88188 1% - 1% | Cl1 HU72
37056.57 26979.06 11 91906 - 95612 2% ~ 1% | Cl1 HU72
3710.63 26942.25 80 92602 ~ 96313 Yo— 1% | Cl1 HU72
3719.74 26876.26 14 91680 — 95400 1%~ 2% | C11 HU72
3737.70 26747.12 60 91089 ~ 94827 3% - 2% | Cl1 HU72
3775.25 26481.09 30, 91538 — 95313 2 - 1% | Cli HU72
3787.41 26396.06 60 84485 — 88272 %2~ % | Cli HU72
3799.74 26310.38 40 91906 —~ 95706 2% - 1% | Cl HU72
3827.88 26116.96 30 95706 ~ 99534 1% - ¥ | Cli HU72
3847.23 25985.65 180 84132 — 87979 2%~ 3% | Cl HU72
3862.23 25884.71 20 91538 - 95400 1% - 2% | Cli HU72
3883.50 25742.96 22 92602 — 96486 Yo— 1% | Cl1 HU72
'3908.78 25576.48 12 96594 — 100502 ¥2- 1% | Cli HU72
3916.60 25525.36 24 91680 - 95597 12 - % | Cli HU72
3947.78 25323.78 300 84132 —~ 88080 2% - 2% | Cly HU72
3947.80 25323.7 6 84132 - 88080 2% - 2% | Cly RA69
3951.78 25298.17 100 91660 — 95612 2%~ 1% | Cl1 HU72
3970.25 25180.47 60 B 91343 - 95313 2% - 1%t Cly? HU72
3970.62 25178.10 60 B 91564 - 95534 Y- % Cli? HU72
3971.11 25174.99 40 91173 - 95144 1% - 2% | Cli HU72
3991.36 25047.3 6 92602 — 96594 - %| Ch RA69
3994.37 25028.43 40 90487 ~ 4482 3% - 2% | Cli HU72
3996.42 25015.55 40 91538 — 95534 He— ¥ Cli HU72
4025.15 24837.00 S0 B 90948 — 94973 We—- Y| Cli? HU72
4025.54 24834.59 50 B 91680 — 95706 - 12| Cly? HU72
4033.29 24786.87 9 91564 — 95597 Y~ Y| Cli HU72
4045.95 24709.31 11 91660 - 95706 2% - 1% | Cly HU72
4048.06 24696.47 12 91564 - 95612 ¥ - 1% | Cli HU72
4056.29 24646.30 150 84132 — 88188 Z¥2 - 1% | Clt HU72
4057.23 24640.63 60 91343 - 95400 2% - 2% | Cli HU72
4059.09 24629.32 14 91538 — 95597 - ¥ Cli HU72
4073.86 24540.07 40 91538 - 95612 1% - 1% | Cli HU72
4077.79 24516.40 60 90749 — 94827 2% - 2% | Cl1 HU72
4085.52 24470.0 100 83894 — 87979 3% - 3% | Cli RA69
4119.14 24270.29 50 92194 - 96313 e~ 12 Cli HU72
4140.30 24146.2 4 91173 - 95313 1% - 1| Cli RA69
4168.03 23985.58 55 91538 - 95706 1% - 1%2| Cl1 HU72
4173.16 23956.1 11 92140 ~ 96313 1% - 1%2| Cli RA69
4185.99 23882.7 18 83894 — 88080 3% - 2] Cli RA69
4227.22 23649.75 70 91173 — 95400 1% - 2¥%| Cl:1 HU72
4244.43 23553.86 50 B 90487 — 94732 3% - 3% | Cli1? HU72
4244.73 23552.20 50 B 91069 ~ 95313 Y- 1% | Cl1? HU72
4265.61 1 23436.91 12 95706 - 99972 1%2- ¥%i Cl: HU7Z
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Cl—Continued
Intensity
o A Ao and Energy levels J Spectrum | Referen.
(em™Y (A) (cm™) | character {em™) .

4268.86 23419.08 60 91343 - 95612 2%~ 1%| Cl1 HU72
4273.70 23392.54 30 91127 - 95400 2% - 2% | Cl1 HU72
4311.24 | 23188.8 12 91089 — 95400 3% - 2% | ClI RA69
4337.58 23048.07 12 95180~ 99517 3%~ 4% | Cl1 HU72
4339.32 23038.8 17 90487 — 94827 3% - 2% | Cli RA69
4342.76 23020.54 - 1 92140 - 96482 1%~ 2% | Cly HU72
4346.07 23003.01 20 92140 - 96486 %~ 1%| Cli | HUT2
4361.41 22922.09 19 - 91173 ~ 95534 1% - %| Cl1 HU72
-4363.03 22913.58 40 91343 - 95706 2% — 1% | Cl1 HU72
4365.22 22902.11 60 90948 — 95313 1% - 1% | Cl: HU72
4367.16 22891.9 4 Cl RA69
4380.99 22819.68 20 94973 — 99354 Y- 1% | Cli HU72
4383.09 22808.74 16 B 95786 — 100169 2%~ 3% | Cli? | HUT2
4383.26 22807.86 16 B 95786 — 100170 2% - 2% | Cli? | HUT2
4399.87 22721.7 5 92194 - 96594 % - %| Cli RA69
4406.28 22688.7 12 91906 — 96313 2% - 1%| Cli RA69
4418.73 22604.7 3 Cl RA69
4424.08 22597.39 35 91173 — 95397 1% - V| Cli HU72
4434.22 22545.71 30 94973 - 99407 Y- %| Cli HU72
4437.22 22530.48 28 95534 — 99972 - %| Cli HU72
4438.73 22522.8 6 91173 — 95612 1% - 1%| Cl1 | RA69
1412.72 22502.61 20 02151 — 96594 1% %] Cli HU72
4452.20 22454.67 17 90948 — 95400 1% - 2% | Cli HU72
4453.97 22445.76 20 92140 - 96594 - %| Cli HU72
4464.45 22393.08 18 95706 ~ 100170 1% - 1%| Cl1 HU72
4465.90 22385.78 10 91069 — 95534 - | Cli HU72
4468.08 22374.86. 50 94732 ~ 99200 3% - 3% | Cli HU72
4485.39 22288.5 9 91127 - 95612 2% — 1%| Cli RA69
4528.57 22075.99 24 91069 — 95597 - % Cl HUT2
4533.02 22054.31 28 91173 ~ 95706 1% - 1%| Cli HU72
4538.66 22026.92 500 90193 - 94732 4% - 3% | Cl| HU72
4538.71 22026.7 40 90193 - 94732 4% - 3% | Cl1 RA69
4543.34 22004.25 40 91069 — 95612 %- 1%| Cli HU72
4564.48 21902.3 14 90749 — 95313 2% - 1% | Cl1 RA69
4576.10 21846.71 9 91906 - 96482 2% - 2% | Cly HU72
| 4579.52 21830.4 10 91127 - 95706 2% - 1%| Cl1 ' RA69
4586.39 21797.68 24 90948 — 95534 1% - ¥%| Cli g HU72
4605.45 21707.48 22 94663 — 99269 1%~ 2%| Cl1 | HU72
4632.14 21582.4 12 91680 - 96313 1%~ 1%| Cli RA69
4637.51 21557.39 35 91069 — 95706 Y- 1% Cli HU72
4649.06 21503.84 80 90948 — 95597 1% - %| Cl1 HU72
4651.37 21493.17 30 90749 — 95400 2% - 2% | Cl1 HU72
4691.00 21311.60 15 04663 — 00354 11— 1%| Cli HU72
4718.15 21188.98 ' 50 94482 ~ 99200 2% - 3%| Cl1 HU72
4744.24 21072.45 10 94663 — 99407 1% - Y% Cli HU72
4785.69 20889.91 24 94732 - 99517 3% — 4%| Cl1 HU72
4823.67 20725.4 56 83364 — 88188 Y%~ 1%| Cl1 RAAQ
4907.81 20370.1 85 83364 ~ 88272 %—- ¥%| Cl1 |. RA69
4912.86 20349.18 50 B 90487 - 95400 3% - 2%| Cl1? | HUT2
4913.11 20348.17 50 B 91680 — 96594 1% - % Cli1? | HU72
4949.30 20199.4 227 83130 — 88080 1% - 2% Cl1 RA69
4957.17 20167.28 16 90749 - 95706 2% - 1%| Cl1 HU72
4969.83 20115.92 100 91343 - 96313 2% - 1%| Cl1 HU72
5057.61 19766.8 185 83130 - 88188 1% - 1%| Cl1 RA69
5060.56 19755.3 717 . 82918 - 87979 2% - 3% Cli RA69
5141.76 19443.3 6 83130 - 88272 1% - % Ch RA69
5161.13 19370.3 227 82918 — 88080 2% - 2% Clg RA69
5269.61 18971.6 21 82918 ~ 88188 2% - 14| Chi RA69
5333.94 18742.8 22 85735 — 91069 1% - ¥%| Ch RA69
5391.87 18541.4 4 85735 - 91127 1% - 2%| Cli RA69
5438.54 18382.3 40 85735 -~ 91173 W% - 1%| Cli RA69
5608.33 17825.8 5 85735 — 91343 1% - 2%| Cli RA69
5626.67 17761.7 7 85442 — 91069 1% - Y| Cl1 RA69
5646.58 17705.0 3 85917 — 91564 Y- % Cli RA69
5684.65 17586.4 : 60 85442 - 91127 . 1% - 2%| Cli RA69
5693.49 17559.1 3 : Cl RA69
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5706.29 17519.7 4 1 RA69
5731.09 17443.9 46 85442 - 91173 1, - 1% | Cl1 RA69
5803.49 17226.3 27 85735 — 91538 1% - 1% Cl1 RA69
5839.83 17119.1 28 84648 — 90487 2% - 3% | Cl1 RA69
5899.60 16945.7 3 Cl1 RA69
5901.07 16941.4 10 85442 — 91343 1% - 2% | Cli RA69
5925.44 16871.8 18 85735 - 91660 - 2% Cli1 RA69
5945.87 16813.8 14 85735 — 91680 1%2 - 1%y Cl1 RA69
5950.50 16800.7 10 95180 — 101130 3% - 4% | Cly RA69
5965.06 16759.7 6 Cl RA69
5996.67 16671.4 55 95144 — 101141 2% - 3% | Cl1 RA69
6013.48 16624.8 4 91660 -~ 97674 2% —- 3% | Cl1 RA69
6101.22 16385.7 7 84648 ~ 90749 2% - 2% ! Cl1 RA69
6135.78 16293.4 15 91538 — 97674 12— 242 Cl1 RAOY
6138.50 16286.2 39 84988 - 91127 12—~ 2% | Cly RA69
6139.25 16284.2 7 91564 — 97703 Y- 12| Cli RA69
6165.45 16215.0 10 91538 ~ 97703 1% - 2% | Cli RA69
6171.74 16198.5 259 85735 — 91906 1% — 2% Cls RAG9
6175.01 16189.9 14 91564 — 97739 Y2- 1%| Cli RA69
6179.12 16179.1 10 92194 — 98372 1% - 1% | Cl1 RA69
6218.13 16077.6 129 85442 — 91660 12— 2% Cli RA69
6222.10 16067.3 10 85917 - 92140 ¥ - 1% | Cl1 RA69
6224.79 16060.4 10 92194 - 98419 1% - 2% | Cl1 RA69
6238.56 16025.0 25 85442 — 91680 12 - 1% | Cli RA69
6259.84 15970.5 283 84688 — 90948 Y- 1%| Cl1 RA69
6263.56 15960.0 735 84485 — 90749 1% - 2% | Cly RA69
6276.18 15928.9. 342 85917 - 92194 Y- 1% | Cl1 RA69
6294.19 15883.3 277 85244 — 91538 Y- 1%| Cli RA69
6299.61 15869.7 2780 83894 — 90193 3% - 4% Cl1 RA69
6320.02 15818.4 193 85244 — 91564 “- %| Cli RA69
6323.97 15808.5 25 91343 - 97667 2%, - 3% | Cli RA69
6330.59 15792.0 21 91343 - 97674 2% - 3% | Cli RA69
6355.52 15730.1 1487 84132 — 90487 2% - 3% | Cl1 RA69
6360.52 15717.7 4 91343 - 97703 2% —- 2% | Cli RA69
6380.43 15668.6 7 84688 ~ 91069 Yo~ % | Cli RA69
6402.29 15615.2 7 88080 - 4482 2% - 2% | Cl1i RA69
6405.19 15608.1 18 85735 — 92140 1% - 1¥%| Cl1 RA69
6416.46 15580.7 5 85735 - 92151 1%~ ¥ Cli RA69
0441.42 15520.3 1094 84648 — 91089 2% — 3% | Cli RAGY
6459.11 15477.8 15 83735 ~ 92194 12 - 1% | Cli RA69
6463.37 15467.6 169 84485 — 90948 1% - 1%| Cli RA69
6464.42 15465.1 381 85442 — 91906 1% - 2% | Cl1 RA69
6476.96 15435.1 27 01006 — 08382 2% - 311 Cl RA60
6484.97 15416.1 32 84688 — 91173 Yo~ 1%| Cl1 RA69
6494.43 15393.6 1 Cl RA69
6497.67 15385.9 3 Cl RA69
6499.20 15382.3 17 92194 — 98693 12 - 22| Cli RA69
6502.76 15373.9 23 87979 — 94482 3% - 2% | Cli RA69
6508.30 15360.8 3 96594 ~ 103102 ¥a- 1% Cli RA69
6512.28 15351.4 2 91906 ~ 98419 2% - 2% | Cl1 RA69
6525.43 15320.5 7 84648 - 91173 2% - 1| Cli RA69
6530.29 15309.1 28 91173 - 97703 1% - 2%| Cly? RA69
6530.29 15309.1 28 91173 - 97703 1% - 2| Cli? RA69
6547.07 15269.8 8 91127 - 97674 2% - 3% | Cly RA69
6550.01 15263.0 150 84988 — 91538 1% - 1%2| Cli1 RA69
6566.04 15225.7 13 91173 - 97739 e — 1%2) Cl1 KA6Y
6575.65 15203.5 15 84988 - 91564 %~ ¥%| Cli RAG6%
6577.30 15199.7 22 91089 - 97666 3% - 4% | Cl1 RA69
6584.09 15184.0 8 92194 — 98778 1% - 1% Cl1 RA69
6584.98 15181.9 5 91089 — 97674 3% - 2% | Cli RA69
6594.00 15161.2 145 83894 — 90487 3%~ 3% Cl1 RA69
6617.18 15108.0 269 84132 - 90749 2% - 2% Cli RA69
6623.29 15094.1 48 91089 —~ 97712 3% - 4%} Cli RA69
6634.48 15068.7 1 01069 — 907703 Ye— 1%} Cl: RA6O
6642.00 15051.6 4 84485 — 91127 1% - 2¥2| Cl1 RA69
6670.32 14987.7 29 21069 — 97739 Y% - 1%| Cl1 RA6S
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6672.18 14983.5 95 84988 - 91660 1% - 2% | Cli RA69
6684.75 14955.3 78 85917 - 92602 Y- ¥ Ch RA69
6688.15 - | 14947.7 43 84485 - 91173 1% - 1% Cl RA69
6692.45 14938.1 108 84988 - 91680 1% - 1% | Cl1 RA69
6695.33 '14931.7 294 84648 - 91343 2% - 2% | Ch RA69
6698.36 14925.0 7 Cl RA69
6701.18 14918.7 6 88272 - 4973 Yo- % | Clt RA69
6708.98 14901.3 10 85442 - 92151 12~ % Cl RA69
6713.03 14892.3 3 91660 — 98373 2% - 2% ¢ Cli RA69
6726.04 14863.5 5 90948 - 97674 12 - 22| Cli RA69
6751.83 14806.7 82 85442 - 92194 12— 1% | Cl1 RA69
6755.60 14798.5 5 90948 ~ 97703 1% - 2% | Cli RA69
6758.43 14792.3 50 91660 — 98418 2% - 3% | Cl1 RA69
6786.38 14731.4 X 45 91906 — 98693 2% - 2% | Ch RA69
6808.82 14682.8 6 91564 — 98372 Yo— 1% Cl1 RA69
6835.11 14626.3 9 91538 — 98373 1% - 2% | €l1 RA69
6858.35 14576.8 3 94314 — 101172 1% - 1% Cli RA69
6867.83 14556.7 25 85735 - 92602 1% - ¥%| Cli RA69
6874.83 14541.8 3 Cl RA69
6880.84 14529.1 4 91538 - 98419 1Y% - 2% Cly RA69
6890.57 14508.6 16 84648 — 91538 2% - 1% | C RA69
6895.90 14497.4 60 85244 — 92140 Y~ 1%| Cl1 RA69
6918.31 14450.4 95 84988 — 91906 1% - 2% | Cli RA69
6925.11 14436.3 13 90749 - 97674 2% - 2% | Cl; RA69
6949.82 14384.9 4 85244 — 92194 Y2— 1% | Cl: RA69
6957.18 14369.7 | 148 84132 — 91089 2¥, - 3% | Cly RA69
6992.30 14297.5 2 84688 — 91680 Y- 1% Cli RA69
6994.97 14292.1 73 &4132 - 91127 2% - 2% | Cly RA69
7012.78 14255.8 3 84648 — 91660 2% - 2% | Cl RA69
7029.69 14221.5 2 91343 - 98372 2% ~ 1% | Cl1 RA69
7032.93 14215.0 5 84648 — 91680 2V, - 1% | Cli RA69
7041.19 14198.3 48 84132 - 91173 2% - 1% | Chi RA69
7053.33 14173.8 11 84485 - 91538 1%2- 1% | Cl1 RA69
7058.71 14163.0 ! 1 - Ci RA69
7075.31- 14129.8 14 91343 - 98418 2% - 3% | Cl; RA69
7078.99 14122.4 4 84485 - 91564 1%2- V¥ Cl RA69
7149.42 13983.3 4 Cl RA69
7152.07 13978.1 120 91680 - 98833 1% - 2% | Cl1 RA69
7154.97 13972.5 1 91538 — 98693 1% - 2% | Cl1 RA69
7160.62 13961.5 19 85442 - 92602 1% - ¥| Cly RA69
7163.00 13956.8 2 84988 — 92151 1% - V| Cl RA69
7175.26 13933.0 15 84485 — 91660 1%2- 2%| Cl; RA69
7179.92 13923.9 pAl) Yy — 97067 32— 3% Q1 RA6Y
7186.55 13911.1 ! 2 90487 — 97674 32— 2% | Cli RA69
7195.85 13893.1 110 84485 — 91680 12— 1% Cl RA69
7199.97 13885.1 7 91173 - 98373 1% - 2% | Ch RA69
7211.31 13063.3 13 84132 — 91343 2% — 2% | Clg RAGS
7224.72 13837.6 125 90487 ~ 97712 3%~ 4% Cl1 RA69
7229.90 13827.7 9 Cl RA69
7233.01 13821.7 525 83894 — 91127 3% - 2% Cly RA69
7242.Q2 13802.8 11 Q4482 — 101725 2%~ 1 Cl: RA6S
7258.87 13772.5 50 84648 — 91906 2% — 2% | Cli RA69
7291.92 13710.1 2 91127 — 98418 2% - 3%| Cl1 RA69
7294.02 13706.1 5 91089 ~ 98383 3% ~ 4% | Cly RA69
7328.76 13641.1 3 Cl1 RA69
7349.70 13602.2 11 91343 ~ 98693 2% — 2% | Cly RA69
7358.50 13586.0 6 85244 — 92602 Yo—- Y% Cly RA69
7362.60 13578.5 28 Cl RA69
7406.32 13498.3 160 84132 — 91538 2¥2 - 1% Cl RA69
7421.89 13470.0 9 84485 — 91906 1% - 2% ‘ Cl RA69
7424.56 13465.1 2 90948 — 98372 - 1% ‘ Cly RA69
7449.59 13419.9 90 83894 ~ 91343 3% - 2% Cly RA69
7462.85 13396.0 95 84688 ~ 92151 Yo~ Y% Cli RA69
7470.42 13382.5 3U 90948 — 98419 12~ 2%} Cl1 RA6Y
7472.89 13378.0 33 90193 - 97666 4% — 4% | Cl1 RA69
7492.09 13343.8 550 84648 - 92140 2% - 1%| Cli1 RA69

J. Phys. Chem. Ref. Date, Vol. 7, Na. 1, 1978
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Cl—Continued

Intensity
o A Ao and Energy levels J Spectrum | Reference
(em™? &) (em™ | character (em™ )
7518.99 13296.0 310 90193 - 97712 4% - 5% Cl1 RA69
7548.62 13243.8 350 84132 - 91680 21~ 1% Cli RA6Y
7558.90 13225.8 2 Cl RA69
7566.00 13213.4 7 91127 — 98693 2% —- 3% Cli RA69
7568.93 13208.3 20 82918 — 90487 2% - 3% | Cli RA69
7583.70 13182.6 8 83364 — 90948 Yo~ 1% | Cl RAG69
7591.71 13168.9 13 Cl RA69
7614.26 13129.7 100 84988 — 92602 1% - ¥ | Ch RA69
7618.36 13122.6 16 83130 — 90749 1% - 2k | Cl] RA69
7626.85 13108.0 4 94482 — 102108 2% — 1% | Cl1 RA69
7634.34 13095.1 49 90749 — 98383 2% —- 3% | Cl1 RA69
7637.73 13089.3 3 Cl RA69
7653.28 13062.7 5 (] RA69
7655.05 13059.7 4 84485 — 02140 e — 1| Cl;g RAAG
7666.03 13041.0 125 84485 - 92151 1% - ¥ | Clh RA69
7669.80 13034.6 9 90749 - 98419 21— 2%} Cli RA69
7703.97 12976.8 20 83364 — 91069 Yo— ¥%| Cl1 RA69
7708.19 12969.7 2 92194 — 99902 Y~ % | Cli RA69
7744.67 12908.6 24 90948 ~ 98693 1% - 2% | Cl1 RA69
7749.26 12900.9 3 Cl RA69
7766.62 12872.1 39 83894 - 91660 3% - 2% | Cli RA69
7768.00 12869.8 4 Cl RA69
7774.43 12859.2 13 84132 — 91906 2% - 2% | Cly RA69
7808.50 12803.0 37 83364 — 91173 - 1%| Cl1 RA69
7812.87 12795.9 12 ' cl RA69
7881.95 12683.7 2B 94973 — 102855 Y- Cl RA69
7884.60 12679.5 1 90948 — 98833 12— 2% | Cl1 RAG9
7895.64 12661.7 47 90487 — 98383 3% - 4% Cl1 RA69
7913.96 12632.4 3 84688 - 92602 Y- Y| Cli RA69
7920.92 12621.3 47 95180 ~ 103101 3% - 2% | Cli RA69
7930.86 126035.5 1 90487 28418 3% - 3! Cla RA69
7938.02 12594.2 142 83130 - 91069 1% - ¥ Cli RA69
7943.74 12585.1 10 90749 — 98693 2% - 3% | Cli RA69
7957.34 12563.6 38 95144 - 103102 2% - 1% | Cli1 RA69
7996.09 12502.7 63 83130 - 91127 1% - 2% | Cly RA69
8042.77 12430.1 12 83130 - 91173 1% - 1% | Cli RA69
8069.45 12389.0 4 Cl RA69
8111.70 12324.5 3 Cl RA69
8140.73 12280.5 16 Cl RA69
8170.19 12236.3 5 82918 - 91089 2% ~ 3% ] Cli RA69
8173.62 12231.1 16 83364 — 91538 Yo— 1% Cli RA69
8174.70 12229.5 4 Cl RA69
8208.12 12179.7 77 82918 - 91127 2% - 2% | Cli RA69
8212.69 12173.0 60 83130 — 91343 12 - 2% | Cl RA69
8254.73 12111.0 60 82918 - 91173 2V - 1% | Cl1 RAG9
8316.04 12021.7 172 83364 - 91680 Y- 1%| Cl RA69
8424.59 11866.76 0.02 195 82918 - 91343 2% - 2% | Clg RA69
8529.68 11720.56 0.02 180 83130 - 91660 1 - 2% | Cl1 RA69
8550.11 11692.56 0.02 85 83130 - 91680 1% - 1% Cli RA69
8591.50 11636.2 4 90193 — 98785 4%, — 3% | Cli RA69
8619.26 11598.7 5 94482 — 103101 2% - 2% Cl} RA69
86G22.88 11583.¢ 3 Cl RASO
8632.40 11581.1 3 Cl RA69
* 8633.28 11579.9 9 94468 - 103102 Y- 1| Cli RA69
8635.27 11577.2 11 85678 —~ M314 Y- 1% | Cl1 RA69
8638.08 11573.5 g 91564 — 1002017 - % Cl: RAGG
8700.53 11490.4 3 Cl RA69
8729.74 11452.0 2 , Ql RA69
8741.67 11436.33 0.02 1000 82918 — 91660 2% - 2% Cl1 RA69
8753.48 11420.9 3 Cl RA69
8762.08 11409.69 0.02 269 ‘82918 - 91680 2% - 1% | Clt RA69
8775.21 11392.62 0.02 231 83364 — 92140 Y- 1% Cli RA69
8786.44 11378.06 0.02 45 83364 — 92151 Yo- Y| Cli RA69
8789.62 11373.9 - 5 85678 — 94468 Y- ¥%i Cli RA69
8822.87 11331.1 5 91343 — 100166 2% — 3% i Cl: RA69
8826.41 11326.5 6 91343 — 100169 2% — 3% | Cli RA69
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Cl—Continued
Intensity
o A Ao and Energy levels J Spectrum | Reference
(em™ Y A) {em™ | character (cm™)
8841.90 11306.7 3 91343 — 100185 2% - 2% Cl1 RA69
8857.80 11286.4 9 : Cl RA69
 8905.26 | 11226.2 2 74225 - 83130 1% - 1% | Cl1 RA69
8964.74 11151.76 0.03 6 91906 — 100871 2% - 3% | Cli RA69
8987.88 11123.05 0.02 300 82918 - 91906 2% - 2% | Cli RA69
9009.23 11096.69 0.02 56 83130 — 92140 1% - 1% Cly RA6Y
9011.61 11093.8 6 91173 — 100185 1% - 1%| Cl1 RA69 -
9012.19 11093.0 g 6 91173 ~ 100185 1% - 2% | Cl RA69

" 83130 - 92151 %- %| Cl RA69
91173 - 100202 1% - 1% Cl RA69
92140 - 101176 1% - 2%| Cl) RA69

9020.49 11082.84 0.02
9029.23 110721
9036.19 11063.6

[
&

9040.00 11058.9 Cl RA69
9043.02 11055.2 91127 - 100170 2%~ 2% | Cly RA69
9076.18 11014.84 0.03 . 91089 - 100165 3%~ 4% | Cl} RA69
9099.23 10986.93 0.02 91089 — 100188 3% - 4% | Cl1 RA69
9125.16 10955.71 0.04 151020 ~ 160145 2 - 2 Cln RA74
9133.73 10945.4 91069 ~ 100202 Yo— 1%} Clig RA69
9184.08 10885.42 0.03 159490 - 168674 3 - 2 Clu RA74
9208.29 10856.81 0.02 159466 — 168674 2 -2 Cln RA74
9212.5 10851.9 0.30 i 140741 - 149954 1 -1 Cln RA74
9221.233 10841.567 0.01 1 82918 - 92140 2% - 1% | Cli RA69
9223.28 10839.16 0.02 159451 ~ 168674 1 -2 Clu RA74
9229.27 10832.13 0.02 91660 ~ 100889 2% —~ 3% | Cli RA69
9231.75 10822.18 0.03 83364 - 92602 “- % Cli RA69

9242.93 10816.11 0.02
9255.47 10801.47 0.01
9269.38 10785.25 0.02
9279.07 10773.99 0.04
9301.66 10747.8
9327.32 10718.25 0.02
9337.50 10706.57 0.02
9350.25 10691.98 0.04

131768 - 141011 2 -2 Cln RA74
131756 — 141011 1 -2 Clu RA74
91906 - 101176 2%~ 3%| Cl RA69
140741 - 150020 1 -0 Cln RA74
Cl RA69
91538 - 100865 1% - 2% | Cli RA69
161636 ~ 170974 2 -3 Cln RA74
161656 - 171006 1 -2 Cln RA74

9358.98 10682.0 Cl RA69
9379.94 10658.13 0.04 161672 - 171052 ] 1 Cln RA74
9395.90 10640.03 0.04 161656 — 171052 1 -1 Clu RA74
9404.66 10630.12 0.02 Cl RA74
9413.29 10620.4 Cl RA69
9416.86 10616.34 0.02 Q0749 — 100166 | 2% — 3% | Cl) RA69
9420.63 10612.10 0.02 90749 - 100170 2% - 2% Ch RA69
9430.94 10600.50 0.02 88272 - 97703 % - 1% Cli RA69
9444.59 10585.17 0.02 Cl RA69
9448.37 10580.93 0.04 172743 - 182191 4 - 5 Cln RA74
9461.62 10566.12 0.05 Cl RA69
9461.91 10565.79 0.02 150683 ~ 160145 3 -2 Clu RA74
9464.07 10563.39 0.04 172652 - 182116 3 - 4 Clu RA74
9466.31 10560.88 0.02 88272 -~ 97739 - %) Cl RA69
9466.58 10560.58 0.02 88272 - 97739 % 1%| Cly RA69

9471.79 10554.77 0.02
9482.57 10542.78 0.02

83130 ~ 92602 1¥%- % Cli RA69
172743 — 182225 4 -5 Clu RA74

- ¥ S e 8 &
NV O ww B0 R A D U W D 00 e N ] D e sl N WD e =) O WO W WD WWw NN W

9485.785 10539.202 0.01 88188 - 97674 1% - 2% | Ci RA69
9489.57 10535.00 0.04 172743 ~ 182232 4 - 4 Cln RA74
9499.33 10524.18 0.02 Cl RA69
9508.37 10514.17 0.01 154624 ~ 164133 4 - 5 Clu RA74
9508.80 10513.70 0.02 154624 - 164133 4 - 4 Clu RA74
9500.92 10512.46 0.01 154623 — 164133 3 — 4 Clu RA7?4
9510.33 10512.01 0.02 154623 — 164133 3 - 3 Clu RA74
9512.934 10509.12 0.01 14 154620 — 164133 2 -3 Clu RA74
9513.31 10508.71 0.01 6 154620 - 164134 2 -2 Cln RA74
9515.10 10506.73 0.02 33 88188 - 97703 1% - 1% Cl RAG9
9515.20 | 10506.62 0.02 10 154619 - 164134 1 - 2 Cln RA74
9515.38 | 10506.43 0.02 15 88188 - 97703 1% - 2¥%:] Cl RA69
9515.47 10506.32 0.03 6 154619 - 164134 1 -1 Cla RA74
9516.53 10505.16 0.02 5 154618 - 164134 0 -1 Cln RA74
9521.11 10500.10 0.05 2 172574 — 182095 2 - 3 Cla RA74
9546.33 10472.36 0.02 3 91343 — 100889 2% - 3% | Cl RA69
9550.50 10467.79 0.02 7 88188 - 97739 % - %l Cl RA69
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Cl—Continued

Intensity
o A Ao and Energy levels J Spectrum | Reference
{em™) A) (em™Y | character (em™?)
9550.76 10467.50 0.03 5 88188 — 97739 1%~ 1%} Cl1 RA69
9582.50 10432.83 0.01 38 131768 — 141351 2 - 3 Clu RA74
9587.354 10427.549 0.01 44 88080 — 97667 2% - 3% | Cli RA69
9594.08 10420.24 0.02 105 88080 — 97674 2% — 3% | Cli RA69
9594.27 10420.04 0.02 80 88080 — 97674 2% - 2% | Cl1 RA69
9605.66 10407.68 0.04 1 172574 — 182180 2 - 2 Cln RA74
9619.642 10392.549 0.01 331 74865 — 84485 %~ 1% Cli RA69
9623.59 10388.29 0.02 10 88080 — 97703 2% — 1% | Cl1 RA69
9623.899 10387.952 0.01 34 88080 — 97703 2 - 2% | Cli RA69
9634.84 10376.16 0.03 0 85678 ~ 95313 Y- 1% | Cl1 RA69
9659.27 10349.91 0.02 2 88080 — 97739 2% - 1% | Cl1 RA69
9677.76 10330.14 0.02 2 90487 — 100165 3% - 4%z Cl1 RA69
9678.35 10329.51 0.02 3 90487 — 100166 3% — 3% | Chi RA69
9687.160 10320.115 0.01 205 87979 — 97666 3% - 4%z Cl1 RA69
9687.89 10319.33 0.02 20 87979 - 97667 32 — 3% | Cl1 RAG9
9691.70 10315.28 0.03 1 Cl RA69
9692.28 10314.67 0.02 1 91173 - 100865 12— 2% | Cli RA69
9694.602 10312.193 | 0.01 44 87979 - 97674 3% - 3%| Cl RA69
9700.81 10305.60 0.02 22 90487 — 100188 3% — 4% | Cl RA69
9724.45 10280.54 0.02 4 87979 -~ 97703 3% - 2% Clt RA69
9781.74 10220.33 0.02 10 91089 - 100871 3%~ 4% | Cli RA69
9822.96 10177.44 0.02 1 74865 - 84688 Ya— Y%, Clh RA69
9906.415 10001.703 0.01 150 74225 — 84732 1% — 2% Cla RAAO
9941.66 | 10055.93 0.03 1 90948 — 100890 1% - 2%2| Cli RA69
9953.58 10043.88 0.02 2 153258 — 163212 2 -1 Cln RA74
9995.03 10002.23 0.02 4 90193 - 100188 4% - 5% | Cl] RA69

RA69 Radziemski, L. J., Jr., and Kaufman, V., J. Opt. Soc. Amer. 59,

424-443 (1969).

Cl References

432-439 (1972).

HU72 Humphreys, C. J., and Paul, E., Jr., J. Opt. Soc. Amer. 62,

HUT1

Jd. Phys.

Source: Electrodeless discharge tube (2.45 GHz) Source: Electrodeless discharge tube (2.45 GHz)

Instrument: 3.4 m Ebert spectrograph Instrument: 1 m Littrow spectrometer

Detector: Photographic Detector: PbS cooled with liquid nitrogen

Uncertainty in o: Not given for wavenumbers less than Uncertainty in ¢: Not given—observed wavenumbers cal-
8400 cm™!

Humphreys, C. ]., Paul, E,, Jr., and Minnhagen, L., J. Opt.
Soc. Amer. 61, 110-114 (1971).

culated from established energy levels
(see RAG9)

RA74 Radziemski, J. L., Jr., and Kaufman, V., J. Opt. Soc. Amer. 64,

Source: Electrodeless discharge tube (2.45 GHz) 366-389 (1974).

Tnstrument: 1 m Littrow spectrometer Source: Pulsed r.f. electrodeless ring discharge
Detector: PbS cooled with liquid nitrogen Instrument: 10.7m Wad.sworth spectrograph
Uncertainty in o: Not given Detector: Photographic

Chem. Ref. Data, Yol. 7, No. 1, 1978

Additional References

Humphreys, C. J., and Paul, E,, Jr., J. Opt. Soc. Amer. 49,
1180 ( 1959). ‘
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Chromium
Cr, Z =24
Cr 1 Normal state of valence electrons 3d%s 'S, I.P. = 54570 cm™!
Cr 11 Normal state of valence electrons 3d® 955, I.P. = 133060 cm—*
Cr
. Intensity i
o A Ao and ] Energy levels J Spectrum | Reference
(em™? A) (em™) | character l (em™Y)
8610.55 11610.48 15 E 26787 — 35398 3 - 4 Cri K153
8705.01 11484.50 15 26796 — 35501 2 - 3 Cri K153
8713.79 11472.93 10 26787 - 35501 3 - 3 Cry KI53
8771.10 11397.96 12 26801 — 35572 1 - 2 Cri K153
8776.74 11390.63 15 26796 — 35572 2 - 2 Cr] K153
8785.52 11379.26 5 26787 - 35572 3 - 2 Cr K153
8816.58 11339.16 15 26801 — 35618 1 -1 Cri K153
8922.25 11331.98 10 26796 35618 2 1 | Cr: K153
8838.78 11310.69 12 26801 - 35640 1 -~ 0 Cri K153
8960.51 11157.03 25 27935 — 36895 4 ~- 3 Cri K153
9051.69 11044.64 5 24286 — 33338 1 -0 Cri K153
9075.53 11015.63 30 27820 - 36895 3 -3 Cr1 KI53
9123.93 10957.19 12 24299 — 33423 2 —- 1 Cri K153
9146.71 10929.90 10 24277 - 33423 g -1 Cri K153
9166.90 10905.83 25 27728 — 36895 2 - 3 Cri KI53
9169.37 10902.90 2 Cr KI53
9238.23 10821.62 12 24303 - 33542 3 -2 Cr1 K153
9242.26 10816.91 8 24299 - 33542 2 - 2 Cri KI53
9255.55 10801.37 12 24286 — 33542 1 - 2 Cri - KI53
9367.60 10672.17 18 24303 - 33671 3 -3 Cri KI53
9371.68 10667.53 15 24299 - 33671 2 -3 Cri KI53
9389.17 10647.66 12 24282 - 33671 4 - 3 Cr1 | KIS3
9403.50 10631.42 \ 2 39158 — 48562 4 - 4 Cry? K153
9403.50 10631.42 ’ 2 47985 — 57389 5 - 6 Cri1? KI53
0475.97 10350.12 | 3 24286 — 33762 1 — 0 | Cr: [n KIs3
9512.18 10509.96 \ 10 24303 — 33816 3 - 4 Cr) K153
9533.70 10486.24 20 24282 — 33816 4 - 4 Cr K153
9597.30 10416.75 \ 2 24299 — 33897 2 -1 Cri KI53
9620.08 1 10392.10 1 24277 - 33897 0 -1 Cr1i K153
9784.87 1 10217.06 1 35501 — 45286 3 - 4 Cri KIs3
9804.07 10197.05 3 24093 — 33897 2 -1 : Crg K153
9886.63 10111.90 1 24303 — 34190 3 - 2 Cr} KIs3
9908.48 10089.61 2 35398 — 45306 4 - 5 Cri KI53
9914.80 } 10083.17 5 28682 — 38597 2 -1 Cri KI53
9917.60 10080.32 15 28679 — 38597 1 -1 Cri KI53

Cr Reference

KI53 Kiess, C. C., J. Res. Nat. Bur. Stds. 51, 247-305 (1953).

Source: D.C. arc
Instrument: 21’ Grating spectrograph
Detector: Photographic

Uncertainty in o: Not given

Kiess, C. C., J. Res.

Additional References

Nat. Bur. Stds. 15, 79 (1935).
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Copper
Cu, Z =29
Cu 1 Normal state of valence electrons 3d'%4s 25, L.P. = 62317 em™!
Cu 1 Normal state of valence electrons 3d™ 1S, I.P. = 163669 cm~—!
Cu
Intensity
4 A Ao and Energy levels ] Spectrum | Reference
(ecm™Y (A) (em™) character (cm™?Y i
9828.23 10172.00 2L 40113 — 49942 1% - 2%| Cu1 SH48
9833.14 . | 10166.91 I5L 136270 ~ 146103 4 - 5 Cun SH36
9837.04 10162.88 1L 136270 - 146107 4 - 4 Cun SH36
9852.64 10146.78 10L 58119 - 67971 2% - 1%| Cu1 SH48
9905.88 10092.27 oL 138261 - 148167 3 -3 Cun SH36
9917.46 10080.47 0L 138261 - 148179 3 - 4 Cun SH36
9942.56 10055.02 30L 136160 — 146103 5 -6 Cul SH36
9946.42 10051.12 3L 136160 — 146107 5 - 5 Cun SH36
9947.65 10049.88 1L 138220 - 148167 4 - 4 Cunl SH36
9956.91 10040.53 oL 138177 — 148133 2 - 2 Cun SH36
9959.23 10038.19 15L 138220 - 148179 4 - 5 Cun SH36
9961.08 10036.32 5L 136133 — 146094 4 - 4 Cun SH36
9970.41 10026.93 1L 136133 - 146103 4 - 5 Cun SH36
9974.27 10023.05 30L 136133 - 146107 4 - 5 Cun SH36
9990.59 10006.68 0L 138177 — 148167 2 -3 Cull SH36

Cu References

SH36 Shenstone, A. G., Phil. Trans. Roy. Soc, A235, 195-243 SH48 Shenstone, A. G., Phil. Trans. Roy. Soc. A241, 297-322

(1936). (1948).
Source: Schuler tube Source: Globule arc
Instrument: 21’ Wadsworth spectrograph Instrument: 21’ Wadsworth spectrograph
Detector: Photographic Detector: Photographic
Uncertainty in ¢: Not given Uncertainty in o: Not given

J. Phys. Chem. Ref. Dala, Vol. 7, No. 1, 1978
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Curium
Cm, Z = 96
Cm 1 Normal state of valence electrons 5f7(85%,.)6d7s%(7/2, 3/2)°, I.P. = 48554 em™!
-Cm 11 Normal state of valence electrons 5f77s? 85%, I.P. = cm™!
Cm
Intensity ! )
(4 A Ao and Energy levels ] Spectrum | Reference
(em™Y (4&) (em™Y character (cm™Y
3774.254 26488.06 6 16516 — 20290 4 - 3 Cm1 CO76
3928.361 25448.95 5 5136 - 9064 5 - 5 Cm1 CO76
3939.755 25375.35 [} 15719 — 19658 4 - 3 Cm1 CO76
3997.922 25006.16 3 19059 — 23057 6 - 5 Cm | CO76
4061.956 i 24611.95 6 815 — 4877 4 - 4 Cm | CO76
4068.951 | 24569.64 3 18060 ~ 22129 5 - 6 Cm | CO76
4070.657  : 24559.35 3 22538 - 26609 7 -1 Cm1? CO76
4070.657 ; 24559.35 3 33041 - . 37112 2 - 2 Cm1? CO76
4079.997 | 24503.12 ° 164l — 15721 5 - 5 [Cm1 COo%
4084.158 24478.16 6 20912 - 24996 S - 4 Cm | CO76
4106.515 24344.89 3 22341 - 26447 4 - 3 Cm1 CO76
4129.734 24208.02 6 17656 — 21786 6 — 6 Cm 1 CO76
4187.270 | 23875.38 8 1877 — 0064 14 - 5 | Cm1 CcOo76
4211.450 23738.30 6 16516 — 20727 4 - 3 Cm | CO76
4216.062 23712.33 8 15924 — 20140 3 - 2 Cm 1? CO76
4216.062 23712.33 8 10484 — 14700 3 - 4 Cm 1? CO76
4235.116 23605.65 6 19059 — 23292 6 - 5 Cm CO76
4300.525 23246.62 3 17047 — 21348 6 — 6 Cm | CO76
4320.865 23137.19 6 815 - - 5136 4 - 5 Cm1 CO76
4327.894 23099.61 3 22297 — 26625 5 - 6 Cm CO76
4337.610 23047.87 6 19296 - 23633 6 - 6 Cm CO76
4349.685 22983.89 5 - 20673 — 25023 4 - 3 Cm 1 CO76
4357.255 22943.96 3 17656 — 22013 6 - 35 Cm1 CO76
4365.972 22898.15 4 15924 — 20290 3 - 3 Cm | CO76
414.940 | 22684.17 4 22013 — 26428 5 -6 | Cm1 | €O
4424.629 22594.59 3 23419 — 27843 5 - 5 Cm1 CO76
4432.088 22556.56 4 16915 - 21348 5 - 6 Cm1 CO76
4445.925 22486.36 7 15546 — 19992 2 -1 Cm 1 CO76
4461.653 22407.09 7 15719 — 20180 4 - 4 Cm 1 CO76
4493.962 22246.00 7 16516 — 21010 4 - 4 Cm 1 CO76
4529.076 22073.53 8 18009 - 22538 7 -7 Cm 1 CO76
4542.804 22006.82 4 22806 — 27349 6 - 6 Cm | CO76
4550.859 21967.87 8 17463 — 22013 5 - 5 Cm1 CO76
4561.797  |21915.20 3 25878 — 30430 5 - 4 | Cm1 CO76
4575.458 21849.76 7 302 - 4877 3 - 4 Cm CO76
4580.443 21825.98 8 4877 - 9458 4 - 3 Cm CO76
4588.413 21788.07 3 20435 — 25023 3 -3 Cm CO76
'4608.240 21694.33 4 24951 — 29559 7 - 6 Cm1 CO76
4673.101 21393.22 9 11641 — 16314 5 - 4 Cm 1 CO76
4692.126 21306.48 7 15300 - 19992 1 -1 Cm1 CO76
4699.510 21273.00 ! 4 17047 - 21746 6 - 7 Cm1 CO76
4706.579 21241.05 | 9 10971 - 15677 4 - 3 Cm1 CO76
4734.196 21117.14 6 22615 — 27349 7 - 6 Cm i CO76
4738.900 21096.18 7 17047 — 21786 6 - 6 Cm i CO76
4739.108 21095.25 6 18060 — 22799 5 - 5 Cm 1 CO76
4743.901 21073.94 7 15546 - 20290 2 - 3 Cm 1 CO76
4745.540 21066.66 3 19755 — 24501 4 - 5 Cm1? CO76
4745.540 21066.66 3 21786 - . 26531 6 - 6 Cm1? CO76
4750.508 21044.63 6 10971 — 15721 4 - 5 Cm: ! CO76
4767.845 20968.10 9 10484 — 15252 3 - 2 Cm CO76
4780.748 20911.51 9 12534 — 17315 6 - 5 Cm | CO76
4794.052 20853.48 8 20197 — 24991 6 — 6 Cm 1 CO76
4803.168 20813.90 3 15924 — 20727 3 - 3 Cm1 CO76
4804.023 20810.20 3 20197 - 25001 6 - 5 Cm | CO76
4839.255 20658.69 8 11641 — 16480 5 - 4 Cm | CO76
4840.192 20654.69 8 15300 -~ 20140 1 - 2 Cm 1 CO76
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Cm—Continued

Intensity
o A Ao and Energy levels Spectrum | Reference
(em™) A) (em™) | character {em™?
4870.464 20526.31 9 16915 - 21786 5 6 Cm1? | CO76
4870.464 20526.31 9 32317 - - 37187 4 S Cmi? | COv6
4871.568 20521.66 3 22538 — 27410 7 7 Cm CO76
4924.803 20299.83 4 20593 - 25518 7 6 Cm CO76
4953.820 20180.93 3 21828 - 26782 S 4 Cm 1 CO76
4958.771 20160.78 3 17656 — 22615 6 7 Cm 1 CO76
5004.645 19975.98 9 17656 ~ 22660 8 8 Cm1 CO76
5055.059 19776.76 3 Cm CO76
5067.082 19729.83 4 22557 - 27624 2 3 Cm | €076
5075.351 19697.69 3 26388 - 31464 7 7 Cm i COo76
5085.679 19657.68 8 15924 — 21010 3 4 Cm CO76
5107.783 19572.62 9 10144 — 15252 2 2 Cm1? | CO76
5107.783 19572.62 9 30483 — 35591 6 6 Cm1? | CO76
5107.783 10572.62 9 20220 - 34337 4 3 Cm 1? C076
5113.243 19551.72 6 22615 - 27728 7 7 Cm1 CO76
5134.606 19470.37 7 15719 - 20853 4 5 Cm1?| CO76
5134.606 19470.37 1 31370 - 36505 4 3 Cm1?| CO76
5144.767 19431.92 6 13720 — 18865 7 6 Cm 1 CO76
5181.098 16295.65 7 15546 — 20727 2 3 Cm1 CO76
5190.116 19262.13 6 22538 - 27728 7 7 Cm | CO76
5192.886 19251.85 7 10484 — 15677 3 3 Cm i CO76
5251.451 19037.15 8 17656 — 22907 8 7 Cm CO76
5301.887 18856.06 8 15719 - 21020 4 5 Cm1?| COT76
5301.887 18856.06 8 23327 — 28629 4 3 Cm1?| CO76
5343.612 18708.82 8 10971 - 16314 4 4 Cm CO76
5348.056 18693.27 4 16480 — 21828 4 5 Cm i CO76
5400.651 18511.23 6 17656 — 23057 [+] 5 Cm | CO76
5417.738 18452.84 4 20197 - 25616 6 6 Cm | CO76
5422.551 18436.47 4 22099 - 27522 3 4 Cm1 CO76
5455.115 18326.41 3 21010 - 26465 4 4 Cm | CO76
5456.148 18322.94 8 2064 14821 5 - 4 Cm 1 CO76
5497.618 18184.73 8 16516 - 22013 4 5 Cm1 CO76
5509.767 18144.63 6 10971 — 16480 4 4 Cm1 CO76
5519.152 18113.78 7 33148 - 38667 3 2 Cm1 CO76
5532.824 18069.01 9 10144 - 15677 2 3 Cm i CO76
5562.581 17972.35 8 8958 — 14521 4 4 Cm1 CO76
5573.856 17936.00 3 Cm CO76
5581.018 17912.98 6 9671 -~ 15252 2 2 Cm1 CO76
5583.546 17904.87 S 16516 - 22099 4 3 Cm1 CO76
5611.707 17815.02 7 20853 — 26465 5 4 Cm1 CO76
5635.844 17738.72 4 17656 — 23292 6 S | Cmyi @ CO76
5674.050 17619.28 9 11641 - 171315 S 5 Cm1 | CO7
5674.782 17617.01 6 10971 — 16645 4 3 Cm CO76
5712.692 17500.10 3 20912 - 26625 5 6 Cm1 CO76
5714.863 17493.45 4 22129 - 27843 6 5 Cm1 CO76
5721.182 17474.13 7 17656 — 23377 6 6 Cm 1 CO76
5728.052 17453.17 9 16932 — 22660 7 8 Cm1 CO76
5749.678 17387.53 3 23136 - 28886 6 S Cm 1 CO76
5756.927 17365.63 3 Cm CO076
5763.037 17347.22 3 17036 ~ 22799 6 5 Cm1 CO76
'5763.729 17345.14 3 22334 -~ 28097 3 3 Cm CO76
5794.658 172562.5¢ S 2458 15282 2 2 Cm i CO7¢
5810.064 17206.81 4 23419 - 29229 5 4 Cm 1 CO76
5823.819 17166.17 6 24749 - 30573 6 5 Cm 1 CO76
5829.447 17149.60 7 17463 — 23292 5 B Cm1 CO76
5820.018 17148 21 9 10484 — 16314 3 4 Cm CcO76
5834.851 17133.72 3 20593 - 26428 7 6 Cm1 CO76
5843.929 17107.10 8 17463 - 23306 5 4 Cm1 CO76
5865.720 17043.55 3w Cm CO76
5866.931 17040.03 3w 25237 - 31104 4 4 Cm1 CO76
5871.408 17027.04 6 17036 — 22907 6 7 Cm 1 CO76
5873.947 17019.68 3 19747 ~ 25615 5 6 Cm?] CO76
5873.947 17019.68 3 25838 - 31712 S 4 Cm 1? CO76
5934.515 16845.97 7 9784 - 15719 4 4 Cm1?7{ CO76
5934.515 16845.97 7 32865 — 38799 4 4 Cm1?| CO76
5936.121 16841.42 5 21688 - 27624 4 3 Cm1 CO76
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Cm—Continued
Intensity
o A Ao and Energy levels J Spectrum| Reference
(em™) A) (em™® | character (em™Y
5937.930 16836.28 6 20593 — 26531 7 -6 Cm1 CO76
5974.351 16733.65 4 20197 - 26171 6 - 5 Cm CO76
5974.858 - | 16732.23 7 16932 - 22907 7 -7 Cm i CO76
5996.072 16673.03 8 10484 - 16480 3 - 4 Cm CO76
6006.058 16645.31 8 9671 — 15677 2 -3 Cm i CO76
6009.817 16634.90 3 17047 — 23057 6 - 5 Cm1 CO76
6012.584 16627.24 6 20435 - 26447 3 -3 Cm1 CO76
6015.212 16619.98 5 20593 - 26609 7 -7 Cm 1 CO76
6053.727 16514.24 3 19824 - 25878 5 - 5 Cm i CO76
6053.957 16513.61 6 17656 — 23710 6 - 1 Cm CO76
6072.061 16464.37 3 17463 - 23535 5 -4 | Cmi CO76
6100.313 16388.12 4 17036 — 23136 6 - 6 Cm | CO76
6121.416 16331.63 3 24451 — 30573 6 — § Cm 1 CO76
6130.425 16307.63 5 22129 - 28259 6 - 7 Cm1 CO76
6141.381 16278.53 3 16915 -~ 23057 5 - 5 Cm 1 Co76
6145.438 16267.79 3 22334 ~ 28479 3 - 2 Cm CO76
6155.299 16241.73 3 21688 - 27843 4 - 5 Cm1 CO76
6161.089 16226.46 . 7 10484 — 16645 3 - 3 Cm 1 CO76
6167.366 16209.95 3 24749 — 30916 6 - 5 Cm | CO76
6168.980 16205.71 8 19059 - 25228 6 ~ 5 Cm CO76
6174.550 16191.09 8 19059 - 25233 6 - 6 Cm1 CO76
6175.263 16189.22 4 15924 -~ 22099 3 - 3.|Cmi CO76
6176.913 16184.89 4W Cm CO76
6185.009 16163.71 6 22341 - 28526 4 - 4 Cm i CO76
6193.346 16141.95 6 3941 - 10134 5% - 4% | Cmn CO76
6203.763 16114.85 S 16932 - 23136 7 - 6 Cm | CO76
6219.699 16073.56 5 458 - 15677 3 -3 Cm i CO76
6245.012 | 16008.40 9 17047 - 23292 6 - 5 Cm 1 CO76
6246.565 16004.43 3 22334 ~ 28580 3 - 4 Cm | CO76
6247.450 16002.16 3 22268 — 28515 4 - 4 Cm ) CO76
6257.052 15977.60 3 19059 - 25316 6 - 5 Cm | CO76
6330.065 15793.31 9 12534 - 18865 6 - 6 Cm CO76
6330.348 15792.60 7 17047 - 23377 6 - 6 Cm CO76
6344.561 15757.23 9 10971 - 17315 4 - 5 Cm | CO76
6347.645 15749.57 5 20435 - 26782 3 - 4 Cm 1? CO76
6347.645 15749.57 5 23136 - 29484 6 - 5 Cm 1? CO76
6362.659 15712.41 8 20762 - 27124 7 -6 Cm1 CO76
6376.574 15678.12 S 16915 ~ 23292 5 - 5 Cm 1 C076
6380.656 15668.09 3 21348 — 27728 6 - 7 Cm | CO76
6391.055 15642.59 9 16915 — 23306 S5 ~ 4 Cm1?|{ CO76
6391.055 15642.59 9 32796 - 39187 4 - 5 Cm1?| CO7
6393.172 15631.41 8 815 - 7208 4 - 3 Cm i CO76
6409.197 15598.32 4 2]688 — 28097 4 - 3 Cm CO76
6418.449 15575.83 7 11641 — 18060 5 -5 Cm 1 CO76
6427.974 15552.75 6 20197 - 26625 6 - 6 Cm?| CO76
6427.974 15552.75 6 33758 — 40186 4 - 4 Cm1?| CO76
6430.561 15546.49 3 19741 - 26171 5 -5 | Cm1 CO76
6441.223 15520.76 6 18060 ~ 24501 5 - 5 Cm 1 CO76
6455.684 15485.99 6 9263 - 15719 3 - 4 Cm i CO76
6501.026 15377.99 6 10144 — 16645 2 -~ 3 Cm i CO76
6513.640 15348.21 3 I#64 — 16998 3 - 2 Cm CO76
6521.917 15328.73 7 19059 — 25581 6 — 5 Cm ¢ CO76
6540.462 15285.26 3 21348 - 27888 6 — 6 Cm | CO76
6553.193 15255.57 4 15546 - 22099 2 -3 Cm | CO76
6555.871 15249.34 7 19059 — 25615 6 - 6 Cm CO76
6567.526 15222.27 9 16516 — 23083 4 - 3 | Cmi CO76
6597.438 15153.26 4 17036 — 23633 6 —- 6 Cm | CO76
6619.188 15103.47 4 16915 — 23535 5 - 4 Cm Co76
6636.981 15062.98 7 15110 - 21746 8 - 7 Cm | CO76
6656.800 15018.13 9 9064 — 15721 5 - 5 Cm1 CO76
6661.204 15008.20 6 15924 -~ 22585 3 - 3 Cm 1 CO76
6686.976 14950.36 3 21828 — 28515 5 - 4 Cm 1? CO76
6686.976 14950.36 3 24079 — 30766 4 - 4 Cm1? | CO76
6696.244 14929.67 3w ‘ Cm CO76
6731.753 14850.91 6 9784 ~ 16516 4 - 4 Cm1 CO76
6761.046 | 14786.57 8 12534 - 19296 6 - 6 Cm 1 COo76
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Intensity
o A Ac and Energy levels J Spectrum| Reference
(cm™Y) A) {em™Y | character _{em™Y
6763.233 14781.79 7 8958 - 15721 4 - 5 Cm1 CO76
6778.977 14747.46 6 19059 — 25838 6 - 5 Cm CO76
6786.135 14731.90 S 17047 -~ 23833 6 - 6 Cm1 CO76
6790.689 14722.02 8 16516 - 23306 4 - 4 Cm 1 CO76
6834.921 14626.75 5 23775 - 30610 5 - 6-| Cm1 CO76
6853.577 14586.94 7 10144 — 16998 2 2 Cm 1 CO76
6856.730 14580.23 9 9458 - 16314 3 - 4 Cmi CO76
6864.646 14563.41 9 10133 -~ 16998 1 - 2 Cm i CO76
6867.475 14557.42 8 15924 — 22792 3 -2 Cm 1 CO76
6873.719 14544.19 7 13720 ~ 20593 7T -7 Cmi CO076
6884.183 14522.08 3 19741 - 26625 5 - 6 Cm 1 CO76
6906.674 14474.79 7 302 - 7208 3 -3 Cm1 CO76
6974.260 14334.52 9 9671 — 16645 2 -3 Cm CO76
7009.902 14261.64 8 17463 — 24472 5 - 4 Cm CO76
'7018.820 14243.52 4 16516 - 23535 4 - 4 Cm i CO76
7022.885 14235.27 9 9458 - 16480 3 - 4 Cm 1 CO76
7043.536 14193.54 6 17656 - 24700 6 - 17 Cm CO76
7088.960 14102.59 7 10971 — 18060 4 - 5 Cm1 €076
7131.386 14018.69 6 9784 — 16915 4 - 5 Cm 1? CO76
7131.386 14018.69 6 25826 - 32957 2 - 3 Cm? CO76
7159.244 13964.14 9 15924 - 23083 3 -3 Cm 1 CO76
7164.000 13954.87 4 16915 - 24079 3 - 4 Cm1 CO76
7187.901 13908.47 9 9458 ~ 16045 3 - 3 Cm 1 CO76
7208827 13868.09 8 0- 7208 2 - 3 Cm | €076
7223.367 13840.18 9 11641 - 18865 5 - 6 Cm1 CO76
7224.456 13838.09 3 18009 —~ 25233 7 - 6 Cm1 CO76
7240.664 13807.12 4 Cm CO76
7245.405 13798.08 8 15546 - 22792 2 - 2 Cm 1 CO76
7249.903 13789.52 9 9064 - 16314 5 - 4 Cm1 CO76
7287.788 13717.84 3 24951 - 32239 7 - 6 Cm 1 CO76
7289.423 13714.76 7 12534 — 19824 6 - 5 Cm CO76
7295.169 13703.96 3 17656 — 24951 8 - 17 Cm CO76
7326.811 13644.77 9 9671 — 16998 2 - 2 Cm 1 CO76
7334.916 13629.70 3 17656 - 24991 6 — 6 Cm | CO76
7356.335 13590.01 9 8958 - 16314 4 - 4 Cm 1 CO76
7382.406 13542.02 6 15924 ~ 23306 3 - 4 Cm1 CO76
7414.835 13482.79 6 15721 - 23136 5 - 6 Cm? CO76
7414.835 13482.79 6 8144 — 15559 4% ~ 4% | Cmn? CO76
7416.071 13480.55 9 9064 - 16480 5 - 4 Cm CO76
T437.540 13441.62 7 Cm CO76
7491.606 13344.63 9 15300 - 22792 1 -2 Cm | CO76
7495.477 13337.74 3 9784 - 17280 4 - 4 Cm1 CO76
7497.416 13334.29 4 20762 — 28259 7 -1 Cm CO76
7522.490 | 13289.84 9 8958 - 16480 4 - 4 | Cm1 | CO76
7537.173 13263.95 8 15546 - 23083 2 -3 Cm 1 CO76
7540.452 13258.18 9 9458 — 16998 3 - 2 Cm 1 CO76
7557.029 13229.10 8 16915 - 24472 5 - 4 Cm 1? CO76
7557.029 13229.10 8 25793 — 33350 S - 4 Cm1? CO76
7571.709 13203.45 7 17656 - 25228 6 - 5 Cm i CO76
7573.445 13200.42 7 15719 - 23292 4 - 5 Cm CO76
7587.926 13175.23 6 15719 -~ 23306 4 - 4 Cm CO76
7605.777 13144.31 3 18009 — 25616 7 -6 Cm 1 CO76
7627.735 13106.47 7 13720 - 21348 7 -6 Cm 1 CO76
7652.704 13063.71 6 17047 - 24700 6 - 7 Cm1 CO76
7654.347 13060.90 8 11641 - 19296 5 - 6 Cm1i CO76
. 7678.512 13019.80 6 9784 — 17463 4 - 5 Cm1 CO76
7687.506 13004.57 9 8958 — 16645 4 - 3 Cm 1 CO76
7733.749 12926.81 7 20762 — 28495 7 -7 Cm CO76
7770.882 12865.04 6 17463 — 25233 5 - 6 Cm i CQO76
7796.716 12822.41 3 19741 — 27538 5 - 4 Cm1 CO76
7850.677 12734.28 8 1214 ~ 9064 6 - 5 Cm | CO70
7924.646 12615.41 6 17656 — 25581 5 - 6 Cm 1 CO76
7956.661 12564.65 7 16516 — 24472 4 - 4 Cm i CO76
7958.600 12561.59 6 17656 — 25615 6 - 6 Cm g CO76
8020.275 12465.00 9 1764 - 9784 5 - 4 Cm1 CO76
8026.720 12454.99 9 13726 - 21746 7T -1 Cm1 CO16
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Intensity
o A Ao and Energy levels ] Spectrum| Reference
(em™) A) (cm™) | character (cm™Y)
A F b T
8038.555 12436.65 4 Cm CO76
8059.017 12405.07 4 12534 — 20593 6 — 7 Cm1 CO76
8065.359 12395.32 3 19059 - 27124 6 — 6 Cm1 CO76
8066.110 12394.16 9 13720 - 21786 7 - 6 Cmi1 | CO76
8081.032 12371.28 4 16915 - 249%6 5 - 4 Cm 1 CO076
8118.250 12314.56 6 17463 - 25581 5 - § Cm 1 CO76
8135.785 12288.02 6 Cm CO76
8145.437 12273.46 3 24129 - 32275 2 - 3 Cm CO76
8152.203 12263.27 5 17463 ~ 25615 5 - 6 Cm1i CO76
8165.343 12243.54 3 16480 — 24646 4 - 5 Cm1 CO76
8180.876 12220.29 4w 17047 — 25228 6 - 5 Cm1 CO76
8182.723 12217.53 6 11641 — 19824 5 -5 Cm1 CO76
8250.852 12116.65 S 9064 - 17315 S5 - 5 Cm1 CO76
8318.680 12017.86 9 12534 - 20853 6 - 5 Cm 1 CO76
8357.285 11962.34 5 8958 - 17315 4 - 5 Cm1 CO76
8360.871 11957.21 4 15719 - 24079 4 - 4 Cmi1?| CO76
8360.871. 11957.21 4 25001 ~ 333562 3 - 6 -Cm 1? CO76
8375.310 11936.60 7 17463 — 25838 5 - 5 Cm1 CO76
8399.848 11901.73 6 ) Cm CO76
8447.719 11834.28 9 815 - 9263 4 - 3 Cm1 CO76
8480.665 11788.31 6 16516 ~ 24996 4 - 4 Cm1 CO76
8485.960 11780.95 9 12534 - 21020 6 - 5 Cm1 CO76
8539.028 11707.74 9 11641 — 20180 5 - 4 Cm | CO76
8548.379 11694.93 3 15924 - 24472 3 - 4 Cm | CO76
8555.461 11685.25 3 20673 — 29229 4 - 4 Cm1 C076
8586.051 11643.62 3 16932 — 25518 7 - 6 Cm 1 CO76
8687.642 11507.46 9 10971 — 19658 4 - 3 Cmi | CO76
8712.071 11475.19 3 16516 - 25228 4 - 5 Cm1 CO76
8753.899 11420.36 8 15719 — 24472 4 - 4 Cm | CO76
8784.555 11380.51 6 19059 — 27843 6 - 5 Cm i CO76
8790.871 11372.33 5 17047 - 25838 6 - 5 Cm CO76
8797.477 11363.79 6 20762 - 29559 7 -6 Cm 1 CO76
8811.273 11346.00 3 Cm CO76
8813.034 11343.73 3 12534 - 21348 6 — 6 Cm CO76
8827.198 11325.53 S Cm CO76
8853.234 11292.22 3 10971 - 19824 4 - 35 Cmi CO76
8895.147 11239.02 6 13720 - 22615 7 -1 Cm CO76
8961.222 11156.15 9 202 - 9263 3 - 3 Cm CO76
8968.889 11146.61 9 815 - 9784 4 - 4 Cm1 | CO76
8974.032 11140.22 3 17036 — 26010 6 - 7 Cm1 CO76
9049.392 11047.45 4 25287 - 34337 2 -3 Cm1 CO76
0067976 11024.81 ° 3 20762 — 20830 7 - 6 Cm CO76
9067.976 11024.81 3 23730 - 32798 4 - 3 Cm CO76
9072.383 11019.45 6 15924 — 24996 3 - 4 Cm | CO76
9172.271 10899.45 6 11641 - 20813 5 - 4 Cm CO76
6173.947 10897.46 9 10484 - 19658 3 - 3 Cmi CO76
9209.538 10855.34 9 10971 - 20180 4 - 4 Cm1 CO76
9211.233 10853.35 3 6347 — 15559 S% - 4% | Cmn CO76
9211.983 10852.46 3 11641 - 20853 5 - 4 Cm1 COo76
9212.016 10852.42 9 12534 — 21746 6 - 17 Cm | €076
9233.297 10827.41 3 24501 - 33734 5 - 6 Cm1 COo76
9246.874 10811.51 3 Cm CO76
9251.408 10806.21 8 12534~ 21786 6 - 6 Cm | CO76
9263.373 10792.26 9 0- 9263 2 -3 Cm CO76
9279.345 10773.68 3 Cm CO76
9304.804 10744.20 3 9784 — 19089 4 - 5 Cm 1 CO76
9319.755 10726.97 3 17463 - 26782 5 - 4 Cm CO76
9322.068 10724.30 4 16516 —~ 25838 4 - 5 Cm1 CO76
9368.574 10671.07 3 11641 - 21010 5 - 4 Cm | CO76
9379.261 10658.91 9 11641 - 21020 5 - 5 Cm 1 CO76
9426.703 10605.27 3 Cm CO76
9468.088 10558.91 3 17656 — 27124 6 — 6 Cm1 CO76
0476.920 10549.06 5 15546 — 25023 2 - 3 Cm1 CO76
9478.929 10546.83 4 12534 — 22013 6 - 5 Cm1 CO76
9482.390 10542.99 9 302 - 9784 3 - 4 Cm | CO76
9509.309 10513.14 6 15719 - 25228 4 - 5 Cm CO76
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Intensity
o A Ao and Energy levels Spectrum | Reference
{cm™Y (A) {em™ character {em™Y)
9513.878 10508.09 9 10144 -~ 19658 2 3 Cm 1 CO76
9590.172 10424.49 8 15110 -~ 24700 8 Y+ Cm COvo
9615.931 10396.57 7 ) Cm CO76
9657.557 10351.76 8 13720 - 23377 7 6 Cm i CO76
9695.845 10310.88 8 10484 — 20180 3 4 Cm | CO76
9807.712 10193.27 3 15721 - 25529 5 4 Cm CO76
9826.802 10173.47 6 19059 ~ 28886 6 5 Cm C076
0842.782 10156.96 6 10971 - 20813 4 4 Cm 1 CO76
9847.644 10151.94 4 10144 ~ 19992 2 1 Cm CO76
9858.713 10140.54 4 10133 ~ 19992 1 1 Cm | CO76
9862.246 10136.91 4 15719 ~ 25581 4 5 Cm | CO76
9882.491 10116.14 6 10971 - 20853 4 5 Cm CO76
9995.710 1 10001.56 4 10144 ~ 20140 2 2 Cm CO76

Cm Reference

CO76 Conway, J. G., Blaise, J., and Vergés, J., Spectrochim. Acta
31B, 31-47 (1976).
Source: Electrodeless discharge tube (2.45 GHz)

Instrument: Fourier transform spectrometer
Detector: PbS cooled with liquid nitrogen
Uncertainty in'¢: Not given
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Dysprosium
Dy, Z = 66
Dy 1 Normal state of valence electrons 4f%s? ®lg ILP. = 47804 em™
Dy i1 Normal state of valence electrons 4f0(%I)6s(8, 1/2)17/ I.P. = 94124 ¢cm™!
Dy
Intensity )
o A Ao and Energy levels ) Spectrum| Reference
{em™Y (A) (em™) | character {em™?Y
8782.73 11382.863 0.02 1 12007 - 20789 8 - 8 Dy con
8797.73 11363.454 0.02 1 23877 - 32675 8 - 8 Dy COo71
8843.46 11304.711 0.02 1 23832 - 32675 8 - 8 Dy1 con
8908.83 11221.742 0.02 10 14625 - 23534 8 - 8 Dy 1 COon1
8938.88 11184.020 0.02 30 23736 — 32675 7 - 8 Dy cony
8965.60 11150.687 0.02 3 14625 - 23591 8 - 7 Dy Ccon
9005.33 11101.498 0.02 10 21616 — 30621 7 -7 Dy 1 Cco71
9066.15 11027.020 0.02 1 19092 — 28158 8 - 9 Dy CO71
9071.31 11020.761 0.02 1 29291 - 38362 8 - 7 Dy 1 Cco71
9102.97 10982424 0.02 0 18857 — 27959 7 -7 Dy 1 Co71
9118.88 10963.260 0.02 0 28177 - 37295 8 -~ 7 Dy Co71
9119.49 10962.527 ‘ 0.02 0 27834 — 30954 7 - 8 Dy COT71
9130.88 10948.852 | 0.02 1 18857 — 27987 7 - 6 Dy1 Co71
9154.59 10920.489 | 0.02 1 14625 — 23780 8 -9 Dy1 Co71
9160.54 10913.401 0.02 1 17687 ~ 26848 7 -7 Dy1 CO71
9166.68 10906.090 0.02 3 14367 - 23534 7 - 8 Dy1 €o71
9223.45 10838.967 0.02 10 14367 — 23591 7 -1 Dy 1 con
9266.38 10788.746 | 0.02 3 19092 - 28358 8 - 7 Dy1 CO71
9267.96 10786.905 . 0.02 1 14512 - 23780 9 - 9 Dy 1 COo71
9287.53 10764.178 0.02 3 28358 ~ 37646 7 - 8 Dy1 comn
9301.73 10747.744 0.02 1 18172 — 27474 6 - 6 Dy1 ‘ CO71
9349.62 10692.698 0.02 1 9211 - 18561 5 - 6 Dy1 Co11
9363.94 10676.337 | 0.02 10 14952 - 24316 7% - 8% | Dyn ‘ CO71
9368.24 10671.444 0.02 0 18528 — 27896 7 - 8 Dy i ocon
9426.73 10605.228 0.02 1 18561 -~ 27987 6 - 6 Dy1 CO71
9431.44 10599.928 0.02 10 18528 — 27959 7 -7 Dy CO71
9431.57 10599.790 0.02 10 14367 — 23799 7 -7 Dy CO71
9500.04 10523.389 0.02 0 15691 — 25192 62—~ 7% | Dyn CO71
9526.20 ' 10494.4206 0.02 1 18433 — 27959 7~ 7 Dy1: CO71
9544.83 1 10474.004 0.02 1 26349 - 35894 8 - 8 Dy 1 CO71
9551.51 | 10466.683 0.02 100 7485 - 17036 6%2 - 7% | Dyn Cco71
9672.35 ‘ 10335.911 0.02 3 15194 — 24867 7 - 6 Dy COo71
9704.22 | 10301.973 0.02 100 15194 -~ 24899 7 -6 Dy1 comn
9722.57 ‘ 10282.533 0.02 1 13495 — 23218 9 - 9 Dy 1 COo7t -
9776.51 10225.793 0.02 3 19688 — 29465 8 - 9 Dy1: CO71
9797.90 ' 10203.471 0.02 0 18528 — 28326 7 - 6 Dy COo71
9830.14 | 10170.012 0.02 3 18528 - 28358 7 -1 Dy COo71
9892.99 ‘ 10105.396 0.02 3 27319 — 37212 8§ - 7 Dy1 CO071
9928.37 10069.385 0.02 3 23877 - 33806 8 -~ 7 i Dy Co71
9996.87 1'10000.392 0.02 1 . Dy CO71
Dy Reference
CO71 Conway, D., and Worden, E. F., J. Opt. Soc. Amer. 61, 704— Instrument: 3.4 m Ebert spectrograph
726 (1971). Detector:  Photographie

Source: Electrodeless discharge tube (2.45 GHz)

1. Phys. Choem._ Ref. Dota, Val. 7, Na_ 1, 1978
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Fluorine
F,Z=9
F 1 Normal state of valence electrons 2522p® 2P%,, 1.P.
F 1 Normal state of valence electrons 2s22p* 2P, LP.
F
! Intensity ‘
o A Ao and Energy levels ] iSpectrum | Reference
(em™?Y) A) (cm™Y character (em™ %)
8650.26 11557.17 0.05 50 116987 — 125637 - 2| F1 L14%
8659.65 11544.65 0.05 20 117622 - 126282 2% - 1% | F1 L149
8708.25 11480.22 0.05 12 117872 - 126581 - Wi Fi LI49
8713.19 11473.70 0.05 30 117164 — 125677 2% — 1% | F1 LI149
8758.61 11414.20 0.05 15 117308 - 126067 - Y| FI1 LI49
9137.95 10940.37 0.05 40 119081 - 128219 Yo 1% | F1 LI149
9150.97 10924.81 0.05 25 118936 — 128087 - 2% | Fi LI49
018589 10883 98 0.05 95 118036 — 198192 - 1| F 1.149
9203.62 10862.31 0.05 200 118936 — 128140 12— 2| Fi L149
9283.00 10769.43 0.05 40 118936 — 128219 1% - 1% | F1 L149
9438.25 10592.28 0.05 18 119081 ~ 128520 - W% FI1 LI49
9441.43 10588.71 0.05 45 119081 — 128523 L= 1| FI1 L149
9499.61 10523.86 0.02 2L 278159 — 287658 3 - 4 Fu PA68
9530.08 1 10490.21 0.05 10 119081 — 128611 - 1| Fi LI49
9537.97 . 10481.54 0.02 4L 278159 — 287697 3 - 4 Fu PA68
9580.35 i 10435.17 0.02 3L 246682 — 256262 2 -1 Fun PA68
9583.34 .10431.92 0.05 12 118936 — 128520 12— Y% | Fi LI49
9588.51 10426.29 0.05 60 118936 — 128525 1%~ 2% | Fi LI49
9596.80 10417.29 0.05 70 116040 — 125637 12— 2% | F i LI49
9600.45 10413.32 0.02 2L 246662 —- 256262 1 -1 Fn PA68
9607.7 10405.5 0.02 1L 246654 — 256262 0 -1 Fu PA68
9630.49 10380.84 0.05 70 119081 — 128712 Yo— 1% F1 LI49
9675.13 10332.95 0.05 25 118936 — 128611 V- 12| Fi L149
9693.90 10312.94 0.02 4L 236960 ~ 246654 1 -0 Fu PA68
9701.15 10305.23 0.02 5L 236960 - 246662 1 -1 Fu PA68
9712.67 10293.01 0.05 35 118427 — 128140 a- 2% | F1 LI49
9717.44 10287.96 0.05 15 118405 — 128122 Yo— 1% | F1 L149
9719.81 10285.45 0.05 150 115917 — 125637 2% - 2% | F LI49o
9721.27 10283.90 0.02 6L 236960 — 246682 1 - 2 Fu PA68
9733.72 10270.75 0.05 40 116143 — 125877 Y- 1% | Fi LI49
9757.33 10245.90 0.02 2L 277902 - 287660 2 -3 Fu PA68
9761.06 10241.98 0.05 35 118936 — 128697 - 21| Fi LI49
9766.14 10236.65 0.02 3L 277892 ~ 287658 3 - 4 Fun PA68
9767.65 10235.07 0.02 4L 277881 ~ 287649 4 -5 Fu PA68
9775.53 10226.82 0.05 30 118936 - 128712 1% - 1% | F LI149
9779.66 10222.50 0.05 20 118405 - 128184 Ya— Y| Fi LI149
9792.05 10209.57 0.05 40 118427 - 128219 1% - 1% | Fi LI149
9814.56 10186.15 0.05 50 118405 - 128219 Ya— 1% | F1 L149
9836.44 10163.50 0.05 30 116040 — 125877 - 1% | FI LI49
9910.91 10087.13 0.05 60 118427 - 128338 1% - | Fi1 L149
9923.65 10074.17 0.05 10 116143 — 126067 Ya- Y| Fi L149
9933.45 10064.25 0.05 40 118405 - 128338 - w|FI L149
9941.6 10056.0 0.02 2 LD | 288638 — 298580 Fu? PA68
9941.6 10056.0 0.02 2 LD | 288673 — 298615 Fu? PA68
9944.73 10052.82 0.02 7 LD | 254546 ~ 264491 Fu? PA68
9949.52 10047.98 0.02 8 LD | 254541 - 264490 Fu? PA68
9959.39 10038.03 0.05 35 115917 — 125877 2% - 1% | Fi L149

L149 Linden, K., Ark. Fys. 1, 229-267 (1949)

Source:

MICHAEL OUTREDP

Hollow cathode

Instrument: 21’ Wadsworth spectrograph

Detector:

Photographic

J. Phys. Chem. Ref. Data, Vol. 7, No. 1, 1978

F References

PA68 Palenius, H.

Source:

Instrument:
Detector:

Sliding spark

Photographic

P., Ark. Fys. 39, 15-64 (1968).

3 m Czerny-Turner spectrograph

140524 cm—!

282059 ¢m™!
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Gadolinium
Gd, Z = 64

-Gd 1 Normal state of valence electrons 4754652 ?D° I.P. = 49530 cm™!

.d 11 Normal state of valence electrons 4f75d6s 1°D°;, LP. = 97512 ecm™!

Gd 11 Normal state of valence electrons 4f75d °D°, IP. = 166391 cm™!

Gd
Intensity
o A Ao and Energy levels ] Spectrum | Reference
(cm™Y (A) (em™Y character (em™Y

3900.33 25631.86 0.01 2 6334 - 10234 2 -2 Gd LI173
4181.333 | 23009.206 | 0.10 3L 15519 - 19700 4 - 5 | cdi BL71
4224.76 23663.53 0.01 2. 5789 - 10014 3 -3 Gdm LI73
4375.570 22847.931 0.08 4L 21439 - 25815 5 - 6 Gd1? BL71
4375.570 22847.931 0.08 4L | 11685~ 16061 4 - 3 Gd1? BL71
4444.55 22493.33 0.01 3 5789 -~ 10234 3 -2 Gd LI73
4468.321 223173.666 0.10 3L 21152 - 25621 4 - 4 Gd1 BL71
4510.312 22165.365 0.06 6L 11685 - 16195 4 - 4 Gd1 BL71
4624.629 21617.457 0.06 5L 17600 ~ 22225 5 - 4 Gd1 BL71
4702.51 21259.44 0.01 4 5015 - 9717 4 - 4 Gdm LI73
4767.320 20970.421 0.06 6L | 12057~ 16824 5 - 4 Gd1 BL71
4767.919 20967.786 0.06 6L 21152 - 25920 4 - 4 Gd1 BL71
4785.708 20889.849 0.07 SL 17439 - 22225 4 - 4 Gd1 BL71
4811.506 20777.841 ! 0.05 7L 17906 — 22718 6 — 5 Gdi BL71
4828.494 20704.738 . 0.06 6L 12057 - 16885 5 - 5 Gd1 BL71
4832.319 20688.351 : 0.08 4L 12486 - 17318 7 -6 Gd1i BL71
4850.367 20611.368 0.10 3L | Gd BL71
4861.510 20564.129 | 0.07 5L 20759 - 25621 3 - 4 Gd1 BL71
4889.248 20447.463 0.05 7L 17015 - 21905 6 - 5 Gd1 BL71
4946.085 20212.491 . 0.05 7L 21389 ~ 26335 6 - 5 Gd BL71
4958.131 20163.386 ' 0.10 7L 23883 - 28841 7 -6 Gd1 BL71
4960.879 20152.217 i 0.07 SL 24332 - 29293 8 - 7 Gd1 BL71
4971.650 20108.558  0.09 7L 23479 ~ 28450 6 - 5 Gd1 BLT71
4972.220 20106.252 0.10 3L 17362 - 22334 3 - 2 Gdi : BL71
4972.887 20103.554 0.08 7L 12345 - 17318 6 - 6 Gd1 BLT1
4983.383 20061.213 0.10 7L 20588 — 25571 5 - 4 Gd 1 BL71
4996.029 20010.435 0.10 3L 19718 -~ 24714 4 - 3 Gd 1 BL71
4999.55 19996.34 0.01 4 5015 - 10014 4 - 3 Gd nr L173
5002.201 19985.744 0.10 3L 17332 ~ 22334 2 - 2 Gd1 BL71
5011.075  119950.351 0.08 4L © 13377 - 18389 5% - 6% ! Gdn BL71
5025.604 19892.677 0.08 7L 22835 - 27861 4 - 3 Gd1 BL71
5032.907 19863.809 0.10 7L 20588 - 25621 5 - 4 Gd1 BL71
5040.387 19834.332 0.10 3L 23128 - 28168 5 - 4 Gd1 BL71
5053.240 19783.884 0.10 7L 21514 - 26568 7 -6 Gd1 BL71
5057.810 19766.005 0.06 6L 22602 - 27660 3 -2 Gd 1 BL71
5072.642  |19708.213 | 0.08 4L 19781 - 24854 7 -6 | Gdr BLT1
5081.529 19673.746 0.10 7L 19574 ~ 24655 3 -2 Gd1 BL71
5130.707 19485.171 0.06 SL 19718 - 24849 4 - 4 Gd 1 BL71
5138.910  :19454.068 0.05 6L 11685 - 16824 4 - 4 Gd 1 BL71
5140.133  19449.438 | 0.06 6L 16534 — 21674 5 4 | Gdq BL71
5140.729 19447.186 0.06 6L 19574 - 24714 3 -3 Gd 1 BL71
5144.483 19432.993 0.07 5L 20588 -~ 25732 5 - 5 Gd1 BL71
5159.448 19376.630 0.06 6L 13926 ~ 19085 4 - 5 Gd1 BL71
5161.119 19370.354 0.07 5L 20759 - 25920 3 - 4 Gd BL71
5200.062 19225.290 0.08 7L 11685 - 16885 4 - 5 Gd1 BL71
5220.244 19150.965 0.08 4L Gd BL71
5225.487 19131.750 0.07 5L 21389 - 26615 6 - 5 Gd 1 BL71
5231.182 19110.921 0.07 5L 22429 - 27660 2 - 2 Gd 1 BL71
5231.504 19105.745 0.07 5L 17332 - 22563 2 - 3 Gd 1 BL71
5234.723 19097.993 0.05 5L 11685 — 16920 4 - 3 Gd1 BL71
5246.462 19055.260 0.06 5L 16296 -~ 21543 4 -~ 3 Gd 1 BL71
5261.692 19000.106 0.05 7L 12057 -~ 17318 5 - 6 Gd1? BL71
5261.692 19000.106 0.05 7L 19592 — 24854 5 - 6 | Gdry? BL71
5275.414 18950.684 0.10 3L 19574 — 24849 3 - 4 Gd 1 BL71

J. Phys. Chem. Ref. Data, Vel. 7, No. 1, 1978
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Gd—Continued

Intensity
o )3 Ao and Energy levels ] Spectrum| Reference
{em™% (A) (em™) | character (em™}
5284.070 18919.640 0.07 SL 16165 - 21450 3 -2 Gd 1 BL71
5285.005 18916.291 0.08 3L 7234 - 12519 4 - 5 Gd1 BL71
5303.402 18850.673 0.08 4L 16078 - 21381 2 -1 Gd i BL71
5322.705 18782.311 0.08 SL 23128 - 28450 5 -~ 6 Gd BL71
5324.865 | 18774.692 0.08 4L 19718 - 25043 4 - 35 Gd i BLT7!
5332.545 18747.653 0.08 4L 20588 — 25920 5 - 4 Gd 1 BL71
5333.605 18743.926 0.08 SL Gd BL71
5335.587 18736.964 0.08 5L Gd BLT1
5337.011 18731.963 0.10 3L Gd BL71
5359.62 18652.95 0.01 2 3996 - 9356 5 -5 Gd m L173
5361.458 18646.550 0.08 4L 19682 ~ 25043 s -5 Gd 1 BL71
5362.430 18643.172 0.08 4L 23479 — 28841 6 - 6 Gd 1 BL71
5370.744 18614.312 0.10 7L 16534 — 21905 5 -5 Gd BL71
5372.038 18609.827 0.10 7L 16078 — 21450 2 - 2 Gd1 BL71
5377.035 18592.533 0.08 4L 16165 — 21543 3 - 3 Gd BL71
5378.015 18589.147 0.10 7L 16296 - 21674 4 - 4 Gd BLT1
5396.170 18526.603 0.10 5L Gd I BL71
5396.678 18524 858 0.08 aT. 19062 — 24458 i~ 2 Gd l R1.TY
5405.887 18493.303 0.10 3L ' Gd BL71
5406.922 18489.762 0.10 3L Gd BL71
5409.165 18482.095 0.07 SL 15972 - 21381 0 -1 Gd ; BL71
5416.072 18478.996 0.10 7L 23883 — 29293 7T -7 Gd 1 BLT7!
5422.178 18437.746 0.10 4L 24332 - 29754 g - 8 Gd 1 BL71
5426.640 18422.577 0.08 4L 21439 — 26866 S5 ~ 4 Gd 1 BL71
5431.869 18404.843 0.06 5L 22429 — 27861 2 -3 Gd 1 BL71
5436.833 18388.040 0.05 6L 17015 ~ 22452 6 - 6 Gdr BL71
5437.188 18386.839 0.06 6L 16012 — 21450 1 -2 Gd1 BL71
5444.797 18361.144 0.10 3L 19014 — 24458 2 -2 Gd1 BL71
5458.604 18314.701 0.08 4L 17362 - 22820 3 - 4 Gd1 BL71
5461.987 18303.357 | 0.06 5L 24332 ~ 26794 g8 - 8 Gd1 BL71
5465.015 [ 18293.215 0.08 4L 16078 - 21543 2 - 3 Gd 1 BL71
5465.740 18290.791 0.08 4L 18993 - 24458 3 -2 Gd1 BL71
5488.477 18215.017 0.10 3L 11830 - 17318 6 - 6 Gd 1 BL71
5496.113 18189.711 0.10 3L 21544 - 27040 4 - 4 Gd1 BL71
5496.986 18186.821 010 3L 21544 — 27041 4 - 3 Gd BL71
5508.665 18148.262 0.08 4L 16165 - 21674 3 - 4 Gd 1 BL71
5515.685 18125.165 0.08 4L Gd BL71
5524.906 18094.913 0.08 4L Gd BLT1
5566.059 17961.127 0.08 4L 21514 - 27081 7 -6 Gd i BL71
5583.633 17904.598 0.10 8L 12486 - 18070 7 -6 Gd1 BL71
5601:105 | 17848.745 0.10 3L 21439 - 27040 5 - 4 Gd1 BL71 .
5607.002 |17820.973 | 0.0 | 3L Gd BL7I
5608.668 17824.678 0.10 3L 16296 - 21905 4 - 5 Gd 1 BL71
5613.998 17807.755 0.08 4L 13076 — 18690 -| 4% - 5% | Gdu BLT1
5615.526 17802.908 0.08 4L 22835 — 28450 4 - 5 Gd1 BL71
5647.706 17701.469 0.08 4L 13926 ~ 19574 4 - 3 Gd1 BL71
5662.161 17656.278 0.10 3L 19718 — 25380 4 - 5 Gd 1 BL71
5668.379 17636.912 0.08 8L 12345 ~ 18014 6 ~ 7 Gd1 BL71
5682.518 17593.028 0.08 4L 19978 - 25661 5 - 6 Gd 1 BL71
5690.963 17566.921 0.15 3L 16534 — 22228 S - 4 Gd1 BL71
5691.439 17565.451 0.15 3L 16165 — 21857 3 - 3 Gd 1? BL71
56Q1.430 17565.451 0.18 3L 15758 — 21450 I - 2 Cd 1? BL7}
5691.439 17565.451 0.15 3L 21389 - 27081 6 - 6 Gd1? BL71
5693.854 17558.001 0.08 4L 16758 ~ 22452 7 -6 Gd1 BL71
5709.289 17510.534 0.10 3L 15833 - 21543 4 - 3 Gd 1 BLT1
5713.433 17497.832 0.08 4L 23128 - 28841 5 - 6 Gd1? BL71
5713.433 | 17497.832 0.08 4L 21152 - 26866 4 - 4 Gd1? BL7:
5720.97 1 17474.78 0.01 10 3996 - 9717 5 - 4 Gd m Li73
5724.216 17464.871 0.10 3L | 12345 - 18070 6 - 6 Gd i BL7L
5737.612 17424.095 0.07 5L | 12345- 18083 6 -5 Gd1 BL71
5745.784 17399.313 0.08 4L 19507 ~ 25253 4 - 3 Gd1 BL71
5771.382 17322.140 0.10 3L 17332 - 23103 2 -1 Gd1 BL71
5776.797 17305.962 0.06 6L 1[ 20324 - 26101 4 - 3 Gd BL7:
5784.800 17281.961 0.08 4L | 15758 - 21543 3 -3 | Gd 1 BL71
5792.417 17259.23¢ | 0.08 4L 13926 - 19718 | 4 - 4 5 Gdi BL71
5809.239 17209.258 |° 0.15 3L 17318 - 23128 | 6 - § ’ Gd1 BL7]
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Gd—Continued
Intensity
o A Ao and Energy levels J Spectrum | Reference
(em™) A) (em™Y | character (em™?)

5814.357 17194.110 0.10 3L 23479 — 29293 6 - 7 Gd1 BL71
5821.894 17171.851 0.10 3L 21514 - 27336 7 -6 Gd1 BL7}
5827.761 © | 17154.563 0.10 3L 21647 — 21475 3 -3 Gd1 BL71
5837.247 17126.687 0.07 5L 19022 — 24860 4 - 3 Gd 1 BLT1
5852.795 17081.188 0.08 4L 17362 - 23215 3 -2 Gd i BL71
5863.439 17050.180 0.06 6L 20588 — 26451 5 - 4 |Gdi BLT71
5866.830 17040.325 0.08 4L 18993 — 24860 3 -3 Gd1 BL71
5867.583 17038.140 0.08 4L 23999 - 29867 5 - 6 Gdi BL71
5869.046 17033.891 0.08 4L 18014 - 23883 7T -7 Gd1i BL71
5871.344 17027.225 0.10 3L 7562 — 13433 2 - 3 Gd BL71
5873.315 17021.511 0.08 SL 12057 - 17930 S - 4 Gd1 BL71
5903.037 16935.808 0.08 4L 19085 — 24988 5 -4 | Gdi1 BL71
5911.229 16912.337 010 31 23883 — 20794 7 - 8 Cd BL71
5916.388 16897.588 0.08 4L 12057 - 17973 S5 - 4 Gd1? BL71
5916.388 16897.588 0.08 4L 15758 — 21674 3 -4 | Gdi? | BLT1
5918.289 16892.161 0.08 4L 16534 ~ 22452 5 - 6 | Gdi BL71
5928.860 16862.043 0.07 SL 16296 - 22225 4 - 4 Gd1i BL71
5930.993 16855.979 0.07 5L 21544 — 27475 4 - 3 Gdy BL71
5933.442 16849.022 0.10 3L 7992 — 13925 6%~ 6% | Gd BL71
5934.595 16845.748 0.10 3L 19403 — 25337 2 - 2 Gd 1 BL71
5942.054 16824.602 0.10 3L 19978 — 25920 5 - 4 Gd1 | BLN
5949.635 16803.165 0.08 4L 16885 — 22835 5 - 4 Gd1 BL71
5972.084  |16740.001 0.10 3L 23479 — 29451 6 - 5 Gd? BL71
5972.084 16740.001 0.10 3L 27258 — 33231 5 - § Gd 1? BL71
5973.502 16736.026 0.08 4L 17909 - 23883 8 - 1 Gd1 BL71
5977.072 16726.032 0.10 3L 19375 — 25352 1 -1 Gd1 BL71
5979.912 16718.088 0.10 3L 20588 — 26568 5 - 6 Gd i BL71
5990.935 16687.328 0.08 4L 21745 - 27136 2 -2 Gdi1? { BL71
5990.935 16687.328 0.08 4L 19361 — 25352 0 -1 Gd1? BL71
6003.925 16651.221 0.10 3L . Gd BL71
6007.059 16642.536 0.07 5L : 7426 — 13433 3 -3 Gd BL71
6013.002 16626.087 0.10 7L | 12057 - 18070 5 - 6 Gd1? BL71
6013.002 16626.087 0.10 7L 19718 ~ 25732 4 - 5 Gd1? BL71
6023.617 16596.788 0.10 3L 15833 — 21857 4 - 3 Gd1i BL71
6026.409 16589.099 0.08 4L 12057 — 18083 5 - 5 Gdi BL71
6027.518 16586.046 0.08 4L 17362 — 23389 3 - 3 Gd) BL71
6036.832 16560.457 0.07 5L 10883 — 16920 4 - 3 Gd1 BL71
6052.406 16517.842 0.15 3L 13926 — 19978 4 - 5 Gd 1 BL71
6059.477 16498.568 0.10 3L 16165 — 22225 3 - 4 Gd1 BLT1
6065.028 16483.468 0.10 3L 21815 - 27880 1 -1 Gd1i BL71
6071.470 16465.977 0.10 3L 15833 - 21905 4 - 5 Gd1 BL71
6079.272 16444.845 0.08 4L 7426 — 13506 3 - 4 Gdi BL71
6080.583 16441.301 0.08 4L Gd BL71
6088.669 16419.467 0.06 5L 21647 - 27736 3 -2 Gd1 BL71
6097.630 16395.336 0.06 6L 20299 - 26397 3 -2 Gdi : BL71
6099.138 16391.281 0.08 4L 15758 - 21857 3 -3 | Gd1 : BL7T1
G112.488 16355.482 0.08 4 L Gd BL71
6126.996 16316.756 0.06 5L 20324 - 26451 4 - 4 | Gd: BLT1
6127.439 16315.576 0.10 3L Gd BL71
6134.211 16297.562 0.08 4L 21815 - 27949 1 - 0 | Gdi BL71
6135.016 16295.426 0.06 5L 21745 - 27880 2 -1 Gd 1 BL71
6140.112 16281.899 0.10 3L 13433 - 19574 3 -3 Gd1 BL71
6151.850 16250.834 0.08 4L 20299 — 26451 3 - 4 | Gd1 BL71
6160.255 16228.661 0.07 5L 17318 ~ 23479 6 - 6 Gd 1 BL71
6180.399 16175.766 0.07 5L 17015~ 23196 6 - 5 Gd 1 BL71
6182.120 16171.264 0.08 4L 21389 - 27571 6 - 5 Gd1 BL71
6183.754 16166.989 0.08 4L 16534 — 22718 S -5 Gd1 BL71
6198.881 16127.538 0.05 7L 7234 - 13433 4 - 2 Gdi BL71
6204.346 16113.333 0.08 4L 17439 — 23644 4 - 4 Gd 1 BLT1
6204.994 16111.649 0.10 3L 27026 - 33231 4 - 5 Gd1 BL71
6213.300 16090.111 0.07 5L 17015 — 23229 6 ~ 6 Gd1 BL71
6219.998 16072.786 0.08 4L Gd BL71
6228.236 16051.526 0.08 4L 19592 - 25820 5 - 4 Gd 1 BL71
6236.012 16031.509 0.08 4L 15989 — 22225 5. - 4 Gd 1 BL71
6239.815 16021.739 0.07 5L 19014 — 25253 2 - 3 | Gdi1? | BL71

6 - 6 | Gdi? | BL71

6239.815 16021.739 0.07 SL 11830 - 18070
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Gd—Continued

Intensity
o A Ao and Energy levels J Spectrum| Reference
(em™) (A) (em™Y) | character (em™}
6242.437 16015.010 0.10 3L 16885 — 23128 5 5 Gd1 BL71
6244.864 16008.786 0.10 3L 11685 — 17930 4 4 Gd1 BL71
6253.180 15987.496 0.10. 7L 11830 ~ 18083 6 S Gd BL71
6267.161 | 15951.830 0.10 3L 16296 ~ 22563 4 3 Gd1 BL71
6271.081 - | 15941.858 0.10 3L 7234 — 13506 4 4 | Gd1 BL71
6284.867 15906.889 0.08 4L 13433 - 19718 3 4 Gd1 BL71
6286.325 15903.201 0.08 4L 16534 - 22820 5 4 Gd 1 BL71
6295.674 15879.584 0.07 5L 19850 - 26145 8 7 Gd1 BL7T1
6312.476 15837.316 0.08 4L 20303 ~ 26616 2 1 Gd1 BL71
6318.242 15822.863 0.08 4L 18014 — 24332 7 8 Gd1 BL71
6338.246 15772.926 0.05 7L 15519 — 21857 4 3 Gd1 BLT1
6341.653 15764.452 0.08 4L 21389 - 27731 5 5 Gd1 BL71
6343.928 15758.799 0.08 4L 10576 — 16920 3 3 Gd1 BL71
6316.912 16751.390 0.08 1L 10576 — 16923 3 - 2 Gd BL71
6364.246 15708.488 0.10 3L 19781 — 26145 7 7 Gd1 BL71
6367.901 15699.473 0.07 SL 16061 — 22429 3 2 Gd 1 BL71
6369.446 15695.663 0.08 4L 15173 - 21543 3 3 Gd1 BL71
6386.126 15654.667 0.08 4L 15519 — 21905 4 5 Gd 1 RI.71
6391.704 15641.006 0.08 4L 15833 — 22225 4 4 Gd1 BL71
6398.002 15625.611 0.06 7L 11685 - 18083 4 S Gd1 BL71
6399.039 15623.078 0.08 4L 17600 -~ 23999 5" 5 Gd1 BL71
6406.001 15606.100 0.06 SL 20324 - 26730 4 3 Gd 1 BL7T1
6406.542 15604.781 0.08 4L 16195 — 22602 4 3 Gd 1 BL71
6422.740 15565.427 0.06 6L 17909 - 24332 8 8 Gd1 BL71
6426.914 15555.316 0.10 3L 20303 - 26730 2 3 Gd 1 BL71
6430.825 15545.857 0.08 4L 20299 ~ 26730 3 3 Gd1r BL71
6435.335 15034.961 0.08 4L 20306 — 26742 1 0 Gd1 BL71
6470.308 15450.992 0.05 7L 16758 ~ 23229 7 6 Gdi BL71
6473.239 15443.996 0.10 3L Gd BL71
6480.776 15426.036 0.10 3L Gd BL71
6485.279 15415.326 0.08 4L 12891 - 19876 342 4¥%2 | Gd 11 BL71
6489.452 15405.412 0.06 6L 16228 - 22718 6 S5 Gd1 BL71
6492.979 15397.043 0.10 3L Ga BL71
6499.556 15381.464 0.08 4L 7426 - 13926 3 4 Gd BL71
6501.043 15377.944 0.08 4L 15173 - 21674 3 4 Gd1 BL71
6504.779 15369.113 0.06 6L 15720 - 22225 5 4 Gd1 BL71
6541.270 15283.375 0.15 3L 16061 — 22602 3 3 Gd1 BL71
6563.428 15231.778 0.05 7L 10359 -~ 16923 2 2 Gd 1 BL71
6564.518 15229.250 0.10 3L 17318 — 23883 6 7 Gd1 RI.71
6575.808 15203.103 0.08 4L 20306 - 26882 1 2 Gd1? BL71
6575.808 15203.103 0.08 4L 15758 - 22334 1 2 Gd1? BL71
6576.177 15202.249 0.10 3L 15758 - 22334 3 2 Gd1 BL71
6579.013 15195.696 0.08 4L 20303 - 26882 2 2 Gd1 BL71
6589.565 15171.363 0.08 4L 19978 — 26568 5 6 Gd1 BL71
6593.478 15162.358 0.10 3L 16885 ~ 23479 5 6 Gd 1 BL71
6633.990 15069.766 0.10 7L 11296 - 17930 5 4 Gd1 BL71
6647.016 15040.235 0.10 3L 19085 - 25732 S 5 Gd 1 BL71
6647.626 15038.854 0.06 6L 6786 — 13433 4 3 Gd1 BL71
6648.266 15037.406 0.10 3L 20306 — 26955 1 1 Gd1 BL71
6678.729 14968.817 0.06 6L 11830 - 18509 6 5 Gd1 BL71
6683.792 14957.478 0.07 7L 15173 -~ 21857 3 3 Gd 1 BL71
0651.362 14940.557 0.07 TL 7234 — 13926 4 4 Gd 17 BL71
6691.362 14940.557 0.07 7L 7562 — 14253 2 3 Gd 1? BL71
6701.099 14918.849 0.08 4L 10222 - 16923 1 2 Gd1 BL71
6704.190 14911.970 0.10 3L 16775 — 23479 7 6 Gd1 BL71
6728.815 14857.398 0.08 4L 15080 — 22718 5 5 Cd1 BL71
6729.972 14854.843 0.10 3L 15833 - 22563 4 3 Gd1 BL71
6734.206 14845.504 0.10 7L 10883 - 17617 4 3 Gd1 BL71
6739.575 14833.677 0.08 4L 19507 — 26247 4 3 Gd1 BL71
6748.416 14814.244 0.08 4L 23128 — 29876 5 S Gd BL71
6753.550 14802.982 0.10 3L 17906 ~ 24660 6 5 Gd1i BL71
6763.041 14782.207 0.07 5L 23479 — 30242 6 S Gd1 BL71
6768.494 14770.298 0.07 5L 23883 — 30652 7 6 Gd1 BL71
6787.14 14729.705 0.06 7L 11296 - 18083 5 5 Gd1 BL71
6795.778 14710.997 0.10 3L 22835 - 29631 4 3 Gd1 BL71
6802.034 14697.469 0.10 3L 19445 ~ 26247 3 3 Gd1 BL71
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Gd—Continued
T
Intensity
4 A Ao and Energy levels ] Spectrum| Reference
{em™?) (A) {em™™ | character {em™)

6804.358 14692.447 0.10 7L 10576 ~ 17380 3 -2 Gd1 BL71
6805.500 14689.983 0.07 6L 15758 - 22563 3 - 3 Gd1 BL71
6813.755 .| 14672.186 0.08 4L 24332 — 31146 8 -7 Gd 1 BL71
6818.958 14660.991 0.07 5L 15744 — 22563 2 -3 Gd1 BL71
6822 836 14652.657 0.05 7L _7103 — 13026 5 - 4 Cd1 BL71
6829.508 14638.343 0.10 3L 17600 — 24430 5 - 6 Gd 1 BL71
6831.374 14634.343 0.10 3L 15989 ~ 22820 5 - 4 Gd1 BL71
6835.059 14626.455 0.08 4L 19085 - 25920 5 - 5 Gd1 BL71
6838.910 14618.218 0.10 3L 24332 - 31171 8 - 8 Gd1 BL71
6868.001 14556.299 0.07 7L 10359 - 17227 2 -1 Gd1: BL71
6883.384 14523.768 0.10 7L 6550 — 13433 3 -3 Gdi BL71
6896.280 14496.609 0.10 3L 19718 - 26615 4 - 5 Gd1 BL71
6911.670 14464.330 0.10 7L 10883 - 17795 4 - 3 Gd1 BL71
6932.885 14420.067 0.10 3L 19682 - 26615 6 - 5 Gd1 BL71
6949.749 14385.078 0.06 6L 6976 ~ 13926 5 - 4 Gd1 BL71
6967.562 14348.300 0.06 5L 16228 — 23196 6 - 5 Gdr- BL7T
6975.06 14332.88 0.01 25 2381 - 9356 6 - 5 Gd m LI173
6987.062 14308.256 0.06 6L 15833 - 22820 4 - 4 Gd1 BL71
6993.429 14295.230 | 0.06 6L 12486 — 19480 7 -6 | Gd1 BL71
6997.537 14286.837 0.05 7L 15720 - 22718 5 - 5 Gd1 BL71
7000.403 14280.988 0.08 4L 16228 — 23229 6 - 6 Gd1 BL71
7005.6892 14270.213 0.10 7L 10222 17227 1 1 Gd1 BL71
7022.533 14235.984 0.10 3L 19592 — 26615 5 - 5 Gd1 BL71
7028.699 14223.495 0.06 4L 22602 - 29631 3 -3 Gd1 BL71
7041.266 14198.110 0.06 5L 10576 ~ 17617 3 -3 Gd1 BL71
7044.671 14191.247 0.06 6L 15519 - 22563 4 - 3 Gd1 BL71
7046.967 14186.624 0.08 7L 10883 - 17930 4 - 4 Gd1 BL71
7051.870 14176.760 0.08 7L 15173 - 22225 3 - 4 Gd1 BL71
7055.672 14169.120 0.08 7L 6378 — 13433 2 - 3 Gd1 BL71
7062.577 14155.268 0.10 3L 15758 - 22820 3 - 4 Gd1 BL71
7074.368 14131.675 0.10 3L 19850 —~ 26924 8 -7 Gd1 BL71
7090.051 14100.416 0.05 7L 10883 - 17973 4 - 4 Gd1 BL71
7100.154 14080.353 0.10 3L 15720 - 22820 5 - 4 Gd1 BL71
7107.577 14065.646 0.08 7L ] 12057 - 19164 5 - 4 Gd1 BL71
7108.348 14064.122 0.08 4L 18993 - 26101 3 - 3 | Gdr BL71
7134.064 14013.425 0.08 4L 12345 - 19480 6 - 6 Gd 1 BL71
7140.095 14001.588 0.05 7L 6786 — 13926 4 - 4 Gd1 BL71
7158.590 13965.413 0.06 6L 10222 - 17380 1 - 2 | Gdr BL71
7173.573 139360.244 0.06 6 L 10576 — 17749 3 - 2 Gd | BL71
7179.414 13924.907 0.06 6L 12345 — 19525 6 - 5 Gd1 BL71
7199.115 13886.800 0.07 SL 15519 - 22718 4 - 5 Gd1 BL71
7200.130 13884.842 0.06 5L 10883 — 18083 4 - 5 Gd1 BL71
7206.944 13871.715 0.08 4L 15989 — 23196 5 - 8§ Gd1 BL71
7212.692 13860.660 0.05 7L 11296 ~ 18509 5 - 5 Gd1? BL71
7212.692 13860.660 0.05 7L 19375 — 26588 1 -2 Gd1? BL71
7218.822 13848.889 0.05 7L 10576 — 17795 3 -3 Gd1 BL71
7257.889 13774.344 0.08 6L 10359 - 17617 2 - 3 Gd1 BL71
7273.983 13743.868 | 0.08 4L 19592 - 26866 5 - 4 Gd1? BLT71
7273.983 13743.868 0.08 4L 22602 - 29876 3 - 4 | Gdr? BL71
7275.979 13740.098 0.08 4L 22602 - . 29878 3 - 3 | Gd1 BL71
7354.072 13594.191 0.08 4L 10576 — 17930 3 - 4 | Gdi BL71
7354.587 13593.240 0.10 3L 12345 - 19700 6 - 5 Gd1 BL71
7358.393 13586.209 0.10 3L 19507 ~ 26866 4 - 4 Gd1 BL71
7362.604 13578.439 0.10 3L 15833 - 23196 4 - § Gd1 BL71
7365.976 13572.223 0.08 4L 19085 - 26451 5 - 4 Gd1 BL71
7375.850 13554.052 | 0.07 5L 6550 — 13926 3 - 4 Gd1 BL71
7390.058 13527.995 0.06 6L 10359 — 17749 3 - 2 Gd 1 BL71
7397.171 13514.985 0.06 6L 10576 - 17973 3 - 4 ! Gd: BL71
7416.942 13478.959 0.07. 5L 19718 — 27135 4 - 3 { Gd1 BL71
7422.831 13468.267 0.10 3L 12057 — 19480 5 - 6 l Gd 1 BL71
7429.015 13457.055 0.10 3L 19022 — 26451 4 - 4 1 Gd1 BL71
7435.340 13445.607 0.05 7L 10359 - 17795 3 -3 Gd1 BL71
7446.475 13425.501 0.10 3L 19978 - 27425 5 - 4 Gd1 BL71
7469.557 13384.015 0.10 3L 17906 — 25376 6 - 17 Gd1 BL71
7475.691 13373.033 0.07 6L 15720 — 23196 S5 - 5§ Gd 1 BL71

4 - 4 | Gdi BL71

7479.173 13366.806 0.08 7L 11685 — 19164
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Gd—Continued

Intensity
o A Ao and Energy levels Spectrum | Reference
{em™} (A) (em™) character (em™Y)
7485.566 13355.392 0.05 7L 6550 — 14036 3 2 Gd1 BL71
7512.102 13308.213 0.05 7L 6786 — 14298 4 3 Gd 1 BL71
7527.720 13280.603 0.05 7L 10222 -~ 17749 1 2 Gd1? BL71
7527.720  {13280.603 0.05 7L 17332 -~ 24860 2 3 Gd1? BL71
7533.730 13270.008 0.10 3L 19507 — 27041 4 3 Gd 1 BL71
7555.308 13232.109 0.08 4L 19781 -~ 27336 7 6 Gd1 BLT71
7565.706 13213.923 0.08 7L 7103 — 14669 5 4 Gd 1 BL71
7596.200 13160.877 0.10 3L 19445 — 27041 3 3 Gd 1 BL71
7625.664 13110.027 0.06 6L 10883 - 18509 4 5 Gd1 BL71
7633.665 13096.286 0.10 3L 19682 - 21315 6 5 Gd1 BL71
7644.353 13077.975 0.05 7L 17015 - 24660 6 5 Gd1 BL71
7647.225 13073.064 0.10 3L 15173 - 22820 3 4 Gd1 BL71
7649.582 13069.036 0.06 6L 20565 - 28215 2 3 Gd1? BL71
7649.582 13069.036 0.06 6L 11830 — 19480 6 6 Gd1? BL71
7657.837 13054.948 0.06 8L 6378 — 14036 2 2 Gd1 BL71
7661.446 13048.797 0.10 3L 15174 ~ 22835 5 4 Gd 1 BL71
7673.556 13028.204 0.06 6L 12486 — 20160 7 6 Gd1 BL71
7677.192 13022.035 0.08 4L 15519 - 23196 4 5 Gd 1 BL71
7692 .606 12605 041 0.08 4L 6976 — 14669 5 4 Cd1 BL71
7693.612 12994.242 0.07 8L 7480 - 15174 6 5 Gd1 BL71
7694.970 12991.948 0.05 7L 11830 - 19525 6 5 Gd1 BL71
7715.607 12957.199 0.10 3L 19403 — 27118 2 2 Gd1 BLT71
7723.311 12944.275 0.10 3L 19592 - 27315 5 5 Gd 1 BL71
7747.880 12903.228 0.06 5L 6550 — 14298 3 4 Gd1 BL71
7814.158 12793.785 0.06 6L 12345 - 20160 6 6 Gd1 BL71
7833.224 12762.645 0.10 3L Gd BL71
7839.744 12752.030 0.07 5L 11685 - 19525 4 5 Gd 1 BL71
7851.218 12733.393 | 0.10 3L 19574 — 27425 3 4 Gd 1 BL71
7868.288 12705.776 : 0.08 4L 11296 - 19164 5 4 Gd 1 BLT71
7882.944 12682.147 ;| 0.06 6L 6786 — 14669 4 4 Gd1 BL71
7904.936 12646.864 0.06 6L 7947 - 15852 7 6 Gd1 BLT71
7920.132 12622.600 0.05 7L 6378 — 14298 2 3 Gd i BL71
7933.400 12601.488 0.10 3L 14669 ~ 22602 4 3 Gd1 BL71
7947.544 12579.063 0.06 7L 12486 — 20434 7 7 Gd 1 BL71
8010.440 12480.295 0.08 4L 15989 — 23999 S S Gdi . BL71°
8014.956 12473.262 0.06 7L 11685 - 19700 4 5 Gd i BL71
8031.222 12447.999 0.05 7L 15852 — 23883 6 7 Gd1 BL71
8049.049 12420.430 0.06 7L 19682 —~ 27731 6 5 Gd1 BL71
8070.552 12387.338 0.07 5L 7103 - 15174 5 5 Gd 1 BL71
8094.195 12351.153 0.08 4L Gd BL71
8102.914 12337.863 0.06 6L 12057 — 20160 5 6 Gd 1 BL71
8112.455 12323.353 0.10 3L 19592 ~ 27704 5 4 Gd 1 BL71
8118.686 12313.894 0.06 6L 6550 — 14669 3 4 Gd1 BL71
8130.891 12295.411 0.10 3L 19574 — 27704 3 4 Gd1? BL71
8130.891 12295.411 0.10 3L 14298 - 22429 3 2 Gd1? BL71
8138.680 12283.643 0.10 3L 19592 - 27131 S 5 Gd1 | BL71
8183.525 12216.330 0.10 SL 11296 — 19480 5 6 Gd1 BL71
8185.058 12214.041 0.06 6L 7480 — 15665 6 5 Gd1 BL71
8197.452 12195.575 0.08 4L 6976 ~ 15174 S 5 Gd1 BL71
8201.552 12189.479 0.10 3L 16228 - 24430 6 6 Gd 1 BL71
8228.882 12148.994 0.10 3L 11296 - 19525 S 5 Gd 1 BL71
8276.571 12078.993 0.10 3L 8498 - 16775 8 7 1 Gdy BL71
8281.259 12072.155 0.08 4L 10883 — 19164 4 4 | Gdi BL71
8305.193 12037.365 0.08 4L 15174 — 23479 5 6 Gd1 BL71
8329.747 12001.881 0.06 6L 11830 - 20160 6 6 Gd 1 BL71
8371.824 11941.560 0.10 7L 7480 — 15852 6 6 Gd1 BL71
8387.780 11918.844 0.10 7L 6786 — 15174 4 5 Gd1 BL71
8393.178 11911.179 0.10 3L 14036 — 22429 2 2 Gd 1 BL71
8404.148 11895.631 0.06 6L 11296 — 19700 5 5 Gd 1 BL71
8454.372 11824.963 0.06 5L 16534 — 24988 5 4 Gd1 BL7?
8459.092 11818.365 0.06 6L 14669 — 23128 4 5 Gd 1 BL71
8498.825 11763.112 0.10 3L 7562 ~ 16061 2 3 Gd1 BL71
8516.340 11738.921 0.08 4L Gd BL71
8537.160 11710.291 0.08 4L 14298 — 22835 3 4 Gd 1 BL71
8562.011 11676.302 0.06 6L 7103 — 15665 5 5 Gd1 BL71
8566.604 11670.042 0.10 3L Gd BL71
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Gd—Continued
Intensity
o A Ao and Energy levels J Spectrum | Reference
(cm™7) A) (em™Y | character (cm™Y
8603.733 11619.681 0.08 4L 11830 - 20434 6 - 17 Gd1 BL71
8623.886 11592.527 0.06 6L 10883 - 19507 4 - 4 Gd1 BL71
8634.569 11578.184 0.06 5L 7426 — 16061 3 - 3 Gd1 BL71
8654.339 11551.735 0.05 7L 19850 - 28504 8 - 7 Gd1 BL71
8689.023 11505.624 0.10 3L 6976 — 15665 S - 5 Gd1 BL71
8692.297 11501.290 0.08 4L 16296 — 24988 4 - 4 Gd1 BL71
8716.913 11468.811 0.10 3L 17015 - 25732 5 - 35 Gdi BL71
8748.843 11426.955 0.07 7L 7103 - 15852 5 - 6 Gd1 BL71
8754.217 11419.940 0.08 4L 10576 — 19330 3 - 2 Gd1 BL71
8817.097 11338.497 0.06 6L 10883 - 19700 4 - 5 Gd1 BL71
8826.362 11326.595 0.08 4L 7234 - 16061 4 ~ 3 Gd1 BL71
8827.731 11324.839 0.06 7L 7947 -~ 16775 7 -1 Gd1 BL71
8869.567 11271.421 0.10 3L 12519 - 21389 5 - 6 Gd1 BL71
8875.780 11263.531 0.06 5L 0976 — 19852 3 — 0 Gdi1 BL71
8879.252 11259.126 0.06 5L 6786 — 15665 4 ~ 5 Gd1 BL71
8925.619 11200.637 0.10 3L 10359 - 19285 2 -1 Gd1 BL71
8930.957 11193.943 0.06 SL 10576 -~ 19507 3 - 4 Gdi BL71
8957.227 11161.113 0.10 3L 16296 - 25253 4 ~ 3 Gd1 BL71
8961.067 11156.330 0.08 4L 7234 — 16195 4 ~ 4 Gd1 BL71
8963.105 11153.793 0 11084 — 20047 3% - 3% | Gdu SP70
9039.952 11058.977 0.07 SL 10359 ~ 19399 2 -~ 3 Gd 1 BL71
0NRA 638 11002 096 015 2l 16078 — 95164 2 — 9 €d1 RI.71
9087.779 11000.776 0.20 3L 16165 — 25253 3 -3 Gd1 BL71
9092.570 { 10994.979 0.06 7L 7103 - 16195 5 - 4 Gd1 BL71
9108.399 10975.871 0.08 4L 10222 - 19330 1 - 2 Gd1 BL71
9109.435 10974.624 0 10292 - 19401 4~ 4% | Gdu SP70
9171.764 10900.042 0.10 3L 16165 - 25337 3 - 2 Gd1 BL71
9219.470 10843.640 0.05 7L 6976 — 16195 5 - 4 Gdi BL71
9259.773 10796.444 0.15 3L 16078 - 25337 2 - 2 Gd1 BL71
9269.430 10785.195 0.06 6L 7653 - 16923 1 - 2 Gd1? BL71
9269.430 10785.195 0.06 6L 20565 — 29835 2 - 2 Gd1? BL71
9275.045 10778.669 0.06 6L 16296 - 25571 4 - 4 Gd1? BL71
9275.045 10778.669 0.06 6L 6786 ~ 16061 4 - 3 Gd1? BL71
9294.685 10755.890 0.06 6L 7480 - 16775 6 - 7 Gdi BL71
9330.357 10714.768 0.08 4L 15519 - 24849 4 - 4 Gd 1 BL71
9339.869 10703.856 0.08 4L 16012 — 25352 1 -1 Gd1 BL71
9357.950 10683.175 0.06 5L 7562 — 16920 2 - 3 Gd1 BLT1
9360.984 10679.719 0.06 6L 7562 - 16923 2 - 2 Gd1 BL71
0371.645 10667.565 0.06 6L 7047 — 17318 7 — 6 Cd1 BL71
9397.924 10637.733 0.15 3L 7426 - 16824 3 - 4 Gd1 BL71
9405.323 10629.367 0.06 6L 7480 — 16885 6 - 5 Gd1 BL71
9407.145 10627.306 2 23270 - 32677 - 6%2| Gdn SP70
9409.803 10624.304 0.06 6L 6786 — 16195 4 - 4 Gd1 BL71
9411.517 10622.370 0.06 6L 8498 — 17909 8 - 8 Gd1 BL71
9456.917 10571.374 3 13076 — 22533 4% - 5% | Gdun SP70
9493.708 10530.407 0.06 6L 7426 — 16920 3 -3 Gd1 BL71
9496.680 10527.111 0.06 6L 7426 - 16923 3 - 2 Gd1 BL71
9510.864 10511.412 0.06 6L 6550 - 16061 3 -3 Gd1 BL71
9515.930 10505.817 0.06 7L 8498 — 18014 8 - 7 Gd 1 BL71
9548.891 10469.552 1 9092 — 18641 5% - S%| Gdn SP70
9574.094 10441.991 0.08 4L 7653 - 17227 I -1 Gd1 BL71
9589.680 10425.020 0.06 6L 7234 — 16824 4 - 4 Gd1 BL/1
9645.598 10364.577 0.06 6L 6550 - 16195 3 - 4 Gd 1 BL71
9665.520 10343.220 0.10 3L 7562 ~ 17227 2 -1 Gd1 BL71
9683.045 10324.500 0.07 7L 6378 - 16061 2 -3 Gd1 BL71
9685.510 | 10321.873 | 0.06 6L 7234 ~ 16920 4 - 3 ] Gdi BL71
9701.253 10305.122 10.06 6L 19507 - 29209 4 - 4 Gd BL71
9721.121 10284.061 0.08 4L 7103 - 16824 5 - 4 Gd 1 BL71
9732.793 10271.728 0 7992 - 17725 6% — S5%| Gdn SP70
0736.025 10268.318 2 25668 ~ 35404 3% -~ 2| Cdn SP70
9736.939 10267.354 0.10 4L Gd BL71
9782.265 10219.780 0.06 6L 7103 — 16885 5 - 5§ Gd1 BL71
9805.327 10195.743 1 8884 — 18690 4% — 5%2| Gdu SP70
9838.123 10161.755 0 8551 — 18389 5% - 6%| Gdn SP70
9838.532 10161.333 0.06 6L 7480 — 17318 6 — 6 Gd1 BL71
' 9848.025 10151.537 0.05 6L 6976 — 16824 5 -~ 4 Gd1 BL71
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Gd—Continued

Intensity 1
o A Ao and Energy levels ] Spectrum | Reference
(cm™) &) (em™Y | character (em™Y) ‘
9949.227 10048.278 0 13076 — 23025 4% — 4% | Gd it SP70
9962.603 10034.786 0.05 5L 7947 — 17909 7 - 8 Gd1 BL71

Gd References

SP70 Spector, N., J. Opt. Soc. Amer. 60, 763-776 (1970).

LI73 Litzén, U., Physica Scripta 8, 43-44 (1973).
Source: Electrodeless discharge tube (2.45 GHz)

Source: Pulsed hollow cathode (Gd 111)
Instrument: 3.4 m Ebert spectrograph Instrument: 1.5 m Czerny-Turner spectrometer
Detector: Photographic Detector: PbS. cooled with liquid nitrogen

Uncertainty in o: Not given

BL71 Blaige, J., Chevillard, J., Vergds, J., Wyart, J. F., and Van Kleef,
Th. A.M., Spectrochim. Acta 26B, 1-34 (1971).

Additional References

Source: Electrodeless discharge tube (2.45 GHz)
Instrument: SISAM spectrometer Spector, N., and Held, S., Astrophys. J. 159, 1079 (1970).
Detector: PhS
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Gallium
Ga, Z = 31
Ga 1 Normal state of valence electrons 4s24p 2P°y, ILP. = 48388 cm™!
Ga 11 Normal state of valence electrons 4s? 1S, I.P. = 165458 cm™!
Ga
Intensity
.4 A Ao and Energy levels I Spectrum | Reference
(em™Y (A) (cm™} character (em™?Y)

4429.71 22568.71 0.02 7L 33155 ~ 37584 12 - Y%| Ga1 JO67

4540.75 22016.81 0.02 6L 33044 — 37584 Yo Waf Gai JO67

5894.77 17868.96 0.02 1L 34781 — 40376 1%2- Y| Ga1 JO67

5629.76 17757.91 0.02 2L 34787 - 40417 2% - 1% Gai JO67

6666.34 14996.64 0.02 6 LB 34787 — 41454 2% - Gat JO67

6672.52 14982.75 0.02 SL 34781 —~ 41454 - 2V Gag JO67

7656.34 13057.50 0.02 5L 33155 - 40811 12— 2% | Gai JO67

7758.81 12885.05 0.02 4L 33044 — 40802 Y- 1% Ga1i JO67

8255.53 12109.78 0.02 9L 24788 — 33044 Y2— Y| Gal JO67

8366.53 11949.12 0.02 10L 24788 ~ 33155 Y- 1% Gai JO67

9003.70 11103.51 0.02 3L 33155 - 42158 1% - Y% | Gai JO67

9114.72 10968.27 0.02 1L 33044 - 42158 YV2- Y| Gai JO67

9167.20 10905.47 0.02 5LB 34787 — 43955 2V, — Gal JO67

9173.40 10898.10 g 0.02 4L 34781 — 43955 1% - 2% | Gal JO67

: \
Ga Reference
JO67 Johansson, 1., and Litzén, U., Ark. Fys. 34, 573-587 (1967). b) Czerny-Turner scpectrograph for wavelengths
Source: Hollow cathode below 11300 A
Instrument: a) 1m Pfumi spectrometer for wavelengths above Detector:  a) PbS
11300 A b) Photographic
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Germanium
Ge, Z = 32
Ge 1 Normal state of valence electrons 4s?4p? P, LP. = 63715 cm™*
Ge 11 Normal state of valence electrons 4s%4p 2P° 1.P. = 128521 cm™!
Ge
Intensity
o Z\ Ao and Energy levels Spectrum| Reference
(em™} (A) (em™Y character (em™Y
4179.12 23921.92 50 52592 - 56771 3 4 Ge 1 HU64
4525.32 22091.84 90 49649 - 54174 2 1 Ge 1 HU64
4603.46 21716.83 25 46834 - 51437 2 2 Ge 1l HU64
4645.94 21518.30 42 47502 - 52148 0 1 Ge 1 HU64
4673.44 21391.66 18 Ge 11U64
4835.75 20673.64 275 49075 - 53911 1 2 Ge 1 HU64
4942.69 20226.38 12 50323 — 55266 3 2 Ge 1 HU64
5067.79 19727.07 55 51705 - 56772 1 2 Ge1 HU64
5185 500 10279 245 625 48726 — 53011 2 2 Ce1 HU64
5314.344 18811.863 700 46834 - 52148 2 1 Ge 1 HU64
53217.87 18764.11 100 51437 — 56765 2 3 Ge1 HU64
5405.233 18495.541 350 46765 — 52170 1 0 Ge 1 HU64
5424.95 18428.30 160 . Ge HU64
5629.50 17758.73 15B 56947 - 62577 2 1 Ge1? HU64
5629.50 17758.73 15B 55372 — 61002 2 3 Ge1? HU64
5669.63 17633.01 20 Ge HU64
5673.55 17620.84 45 52847 — 58520 1 2 Ge 1 HU64
5686.94 17579.36 12 Ge HU64
5713.70 17497.02 50 52847 — 58560 1 1 Ge1 HU64
5757.89 17362.73 45 46834 — 52592 2 3 Ge1 HU64
5797.85 17243.06 60 52847 - 58645 1 2 Ge 1 HU64
5807.525 17214.837 1350 48104 — 53911 3 2 Ge | HUo4
5823.35 17167.56 22 48088 - 53911 1 2 Ge1 HU64
5867.96 17037.05 55 52592 ~ 58460 3 4 Ge 1 HU64
5965.033 16759.789 1500 40020 — 45985 1 1 Ge 1 HU64
5986.643 16699.291 700 52592 — 58578 3 4 Ge | HU64
6006.56 16643.92 70 50786 - 56793 4 3 Ge | HU64
6012.80 16626.64 120 46834 - 52847 2 1 Ge1? HU64
6012.80 16626.64 120 54174 — 60187 1 1 Ge1? HU64
6037.14 16559.60 35 49649 -~ 55686 2 2 Ge1 HilAd
6053.63 16514.50 14 48882 — 54935 2 1 Ge1 HU64
6068.98 16472.74 55 49649 - 55718 2 3 Ge 1 HU64
6086.70 16424.77 140 48088 - 54174 1 1 Ge1? HU64
6086.70 16424.77 140 57250 — 63337 2 2 Ge 1? HU64
6121.68 16330.92 70 49144 — 55266 3 2 Ge 1 HU64
6168.51 16206.95 90 51011 — 57180 0 1 Ge 1? HU64
6168.51 16206.95 90 57083 — 63251 1 1 Ge1? HU64
6186.75 16159.15 90 Ge HU64
6296.75 15876.87 45 49075 - 55372 1 2 Ge 1 HU64
6353.52 15735.00 50 48882 - 55235 2 1 Ge 1 HU64
6405.71 15606.81 48 Ge HU64
6442.47 15517.75 44 50323 - 56765 3 3 Ge1 HU64
6448.05 15504.34 200 50525 - 50771 3 4 | Gel HUo4
6455.78 15485.77 60 48480 - 54935 2 1 Ge 1 HU64
6496.54 15388.61 40 52148 — 58645 1 2 Ge 1 "HU64
. 6501.96 15375.77 48 Ge HU64
6510.54 15285.07 17 48962 — 55503 1 0 Ge 1 HU64
6618.19 15105.74 45 50068 - 56687 2 1 Ge HU64
6624.42 15091.54 42 50323 -~ 56947 3 2 Ge1 HU64
6646.59 15041.21 130 48726 — 55372 2 2 Ge 1 HU64
6664.07 15001.75 150 55718 - 62381 3 4 Ge 1 HU64
6672.31 14983.22 65 47502 - 54174 0 1 Ge 1 HU64
6699.70 14921.97 160 50068 - 56768 2 3 Ge1 HU64
6703.81 14912.81 18 50068 — 56772 2 2 Ge 1 HU64
6723.33 14869.51 21 53911 — 60635 2 2 Ge 1 HU64
6733.12 14847.90 60 Ge HU64
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Ge—Continued

Intensity
o A Ao and Energy levels Spectrum | Reference
(em™) &) (em™?) character (cm™Y
6744.714 14822 375 4700 40020 — 46765 1 1 Ge1 HU64
6813.87 14671.94 55 40020 — 46834 1 2 Ge1 HU64
6815.92 14667.52 125 51705 — 58520 1 2 Ge 1 HU64
6861.618 14569.840 400 45985 — 52847 1 1 Ge1? HU64
6861.618 14569.840 400 34174 - 61036 1 2 | Ger? HU64
6937.20 14411.11 39 51705 — 58642 1 1 Ge1 HU64
6940.05 14405.18 38 51705 — 58645 1 2 | Ger HU64
6992.489 14297.151 425 48726 — 55718 2 3 Ge'1 HU64
7046.56 14187.45 20 51011 - 58058 0 1 Ge 1 HU64
7081.874 14116.697 425 51437 - 58519 2 3 | Gel HU64
7207.27 13871.09 55 51437 — 58645 2 2 Ge1 HU64
7268.61 13754.02 g 48104 — 55372 3 2 Ge1 HU64
7271.711 13748.17 18 49649 ~ 56921 2 2 Ge1 HU64
1284.260 13724471 270 48088 — 3535372 1 2 Gel HU64
7340.49 13619.35 2B 46834 ~ 54174 2 1 Ge1? HU64
7340.49 13619.35 2B 52847 - 60187 1 1 Ge1? HU64
7386.317 | 13534.847 425 48088 - 55474 1 1 Ge1 HU64
7409.62 13492.28 200 46765 — S4174 1 1 Ge 1 HU64
7482.03 13361.70 85 40020 ~ 47502 1 0 | Gei HU64
7621.34 13117.47 42 49144 — 56765 3 3 Ge1 HU64
7624.37 13112.25 30 49144 — 56768 3 3 | Ger HU64
7627.069 13107.612 2350 49144 — 56771 3 4 | Ge: HU64
7648.98 13070.06 15 49144 — 56793 3 3. | Ge1 HU64
7673.30 13028.64 150 50786 ~ 58460 4 4 | Ge1 HU64
7716.480 12955.734 1200 39117 - 46834 2 2 Ge1 HU64
7781.23 12847.92 125 49649 — 57430 2 2 | Gel HU64
7788.227 12836.381 1750 50786 -~ 58575 4 ) Ge1 HU64
7791.86 12830.40 15 50786 — 58578 4 4 | Gel HU64
7809.964 12800.655 1150 48962 — 56772 1 2 | Ger HU64
7845.24 12743.09 9B 51437 ~ 59282 2 3 Ge1? HU64
7845.24 12743.09 90 B 49075 - 56921 1 2 Ge1? HU64
7883.484 12681.278 400 48882 - 56765 2 3 | Gel HU64
7886.403 12676.584 1500 48882 — 56768 2 3 Ge1 HU64
7911.23 12636.80 150 48882 — 56793 2 3 Ge1 HU64
7972.043 12540.406 475 47502 - 55474 0 1 Ge1 HU64
8067.791 12391.575 10500 40020 — 48088 1 1 Ge 1 HU64
8102.324 12338.762 550 48726 — 56828 2 3 Gel HU64
8134.39 12290.12 65 50323 — 58458 3 3 | Gei HU64
8136.625 12286.746 600 50323 — 58460 3 4 Ge1 HU64
8189.29 12207.73 200 45985 — 54174 1 1 Ge 1l HU64
8195.231 12198.881 300 48726 ~ 56921 2 2 Ge 1 HU64
8255.38 12110.00 55 50323 - 58578 3 4 Ge1 -HU64
8272.20 12085.24 27 Ce HUs4
8283.286 12069.201 13000 37702 - 45985 1 1 Ge1 HU64
8285.65 12065.76 450 48480 — 56765 2 4 | Gei HU64
8288.63 12061.41 300 48480 - 56768 2 3 Ge1 HU64
8292.70 12055.49 100 48480 ~ 56772 2 2 Ge1 HU64
8313.29 12025.64 100 48480 ~ 56793 2 3 ! Ger HU64
8322.95 12011.68 70 49075 - 57398 1 1 Ge1 HU64
8354.91 11965.74 60 49075 — 57430 1 2 Ge 1 HU64
8389.071 11917.009 550 50068 - 58458 2 3 Ge1 HU64
8443.80 11839.77 100 B 52592 - 61035 3 3 Ge1 HU64
8451.72 11828.67 5 50068 ~ 58520 2 2 Ge1 HU64
8471.38 11801.22 20 52592 - 61063 3 4 Ge1 HU64
8522.42 11730.55 10 Ge HU64
8533.902 11714.763 600U 37451 ~ 435985 Y 1 Ge'l HUG64
8538.20 11708.87 90 46834 — 55372 2 2 Gel HU64
8545.20 11699.27 10 e HU64
8607.338 11614.814 1750 46765 — 55372 1 2 ! Ge 1 HU64
8632.71 11580.68 8 I Ge HU64
8640.02 11570.88 20 46834 — 55474 2 1 Ge i HU64
8672.64 11527.36 45 48726 — 57398 2 1 Ge1 HU64
8705.555 11483.774 1500 40020 - 48726 1 2 Ge 1 HU64
8724.338 11459.050 550 48101 — 56828 3 3 Cex HU64
8817.07 11338.53 25 48104 ~ 56921 3 2 Ge 1 HU64
8832.96 11318.13 330 48088 — 56921 1 2 Ge1 HU64
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MICHAEL QUTRED

Ge—Continued

Intensity

o A Ao and Energy levels ] Spectrum‘ Reference
{em™Y (A) {em™Y character (emi™ 1) i
8852.31 11293.40 240 46834 — 55686 2 - 2 Ge i HUo4
8884.220 11252.830 2300 46834 — 55718 2 - 3 Ge 1 HU64
8970.45 11144.66 0.01 1L 39717 — 48088 2 -1 Ge 1 ANS9
8986.202 11125.125 0.01 4L 39117 — 48104 2 - 3 | Get ANS9
9055.33 11040.20 0.01 0L 40020 ~ 49075 1 - 1 ¢ Get ANS9
9062.98 11030.88 0.01 oL 37702 - 46765 1 -1 Ge 1 ANS9
9132.078 10947.412 0.01 4L 37702 - 46834 1 - 2 Ge i ANS9
9207.09 10858.22 [tRY 50068 — 59275 2 - 3 Ge1 HU64
9313.589 10734.059 0.01 4L 37451 — 46765 0 -1 Ge 1 ANS9
9315.55 10731.80 0