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FOREWORD

Although spectroscopists and astrophysicists need predictions of spectral wave-
lengths, no comprehensive tables of such wavelengths have been published. Rather,
there have been many limited and often unpublished calculations of predicted lines. This
publication is intended to satisfy, at least partially, the need of these scientists and to
reduce the duplication in their efforts.

To a large extent, these predicted wavelengths can be credited to the work of a
relatively few people who tirelessly catalog identified wavelengths. It is believed that the
feedback of these wavelengths will contribute to the progress of their work,



INTRODUCTION

NRL Report 6648 (ref. 1) lists 9386 spectral emission lines with wavelengths less
than 2000 angstroms. Since its publication in February 1968, additional emission lines
of some of the same elements have been added and the listing has been extended to include
emission lines of all elements through iron, The compilationl now contains more than
20 800 emission lines with wavelengths less than 2000 angstroms.

These emission-line wavelengths and various other related information have been
punched on cards and were used in a computer program to extrapolate and interpolate
wavelengths of unlisted lines. The unlisted wavelengths were calculated according to the
theory of isoelectronic sequences (ref. 2) by using a second-degree polynomial which was
fitted to known wave numbers (reciprocal wavelengths) according to the method of least
squares (ref. 3). The program generated 2513 wavelengths for lines of the following -
ions: Lill; Be LILIV; BItoV; CItoII; NItoIV,VI; OItoIIV; F ItoIX; NeII to VII;
Na II to VOLX; Mg II to IX; Al LILIV,VIto XI; Si I to XIL,XIV; P I to XIII,XV; S II to
VILX to XIV; CllIto VDI,XII to XVI; Ar LI toAVII,IX to XL XIV,XV; K II to XV XIX;

Ca I to VIO,IX,X,XW; Sc I,V to XV; Ti Il to XIII; V III to XV; Cr V,VLVII to XIII,XVT;
Mn VLIX to XV, XVI[,XXIV; Fe V,VII.X to XII,XIV,XV, XVIII; Co VI to XIX,XXVI. The
results of the calculations are compiled in this paper.

SYMBOLS
A,B,C,a,b,c constants
J total angular momentum
K multiple of %
N number of samples
R Rydberg constant
S parameter representing screening effect due to core electrons of heavy atoms
SZ standard deviation based on [
s azimuthal quantum number

ICompilation by Raymond L, Kelly, Professor of Physics, U.S. Naval Postgraduate
School, Monterey, California,



o

T term value

z atomic number

A wavelength in angstroms

Al ' wavelength error

o wave numbe;'

Subscripts:

i index number

l number of known wavelengths used to calculate a new wavelength
m,n principal quantum numbers

Superscript:

o} odd parity

Other notations:
KLAP storage location in computer program
IND index number in computer program
METHOD OF CALCULATION
Basically, the program (see appendix) selects wavelengths of the same transition in

isoelectronic ions and uses these wavelengths according to empirical quantum mechanical
relations to calculate wavelengths for the same transition in other isoelectronic ions,

The Balmer formula and combination principle express wave number (reciprocal of
wavelength) as the difference of two terms:

0=Tm-Tn=

> =



Terms of multielectron ions are related to atomic number Z according to

Moseley's expression,

2
Tm=£‘(z;2s)=Amzz+13mZ+Cm
m
Also,
R(Z - 92 _ 5 52

Tn=__n_2_—AnZ +BLZ +Cp
Hence,

o=%=Tm-Tn=aZZ+bZ+c

This relation shows that for each transition in an isoelectronic sequence the recip-
rocal of wavelength (ordinate) could be plotted against atomic number (abscissa). A
curve plotted through three or more such points would conform closely to a second-degree
polynomial and could be used to interpolate and extrapolate wavelengths for other values
of Z (other ions).

The computer, however, performs this task without the use of a plot, It calculates
the coefficients of a second-degree polynomial which best fits three or more known
coordinates according to the method of least squares. The polynomial, in turn, is used
to calculate other wavelengths. Wave numbers calculated by the polynomial have the most
probable values that can be obtained from the known data by second-order theory.

A fourth-order term which accounts for spin-orbit interaction and a relativistic
correction is not given by this theory and was not included in the calculations because it
contributes a relatively small correction. It can, however, be the source of a large
extrapolation error or a physically inexplicable term requiring special treatment that
is impractical for the quantity of data involved here. (See ref, 4.)

PROCEDURES AND RESULTS

One hundred forty-five different groups of data sections were used. Each group
consisted of a data section of an ionized element with a relatively low atomic number
followed by four data sections of ionized elements with successively higher atomic num-
bers in the same isoelectronic sequence. The various groups are identified by the ele-
ment and ionization number of the first data section and are circled in table I. Use of
these groups generates wavelengths from 1.474 angstroms through 1954.897 angstroms *
for Li I through Co XXVI.



From an ion chart,1 such as shown in table I, it is evident that the groups overlap.
For example, the F II group contains three of the same data sections as the Na IV group.
It also contains one data section which is contained in the Al VI group. It is therefore
possible to obtain as many as three slightly different wavelength calculations for the same
spectral line. When two or more such calculations were made, the best calculation was
determined by considerations such as (1) the number of known wavelengths used in the
" calculation, (2) the quality of the polynomial fit, (3) whether a known line has questionable
data, and (4) comparative intensities and their modifiers. Use of the grouping pattern
shown in table I limited the number of duplicate calculations.

Because of variations in the content and/or format of the compiled data (for
example, some configurations omit or displace the 1s2 notation; others do not), the pro-
gram also calculated the wavelengths of some lines that were already in the compiled
data, A separate computer program was used to identify such lines, These lines were
removed from the list of calculated lines and were used to estimate the error of the cal-
culated lines.

Table II consists of the predicted transitions ordered according to incr‘easing
atomic number, ionization stage, and wavelength. Table IO is divided into two sections.
The first section contains wavelengths that were calculated from four known wavelengths.
The second section contains wavelengths that were calculated from three known wave-
lengths. Both sections are ordered according to increasing wavelength., The data of
tables II and III are printed in the same format as that described in the appendix (table V)
except that columns 16 to 30 and 72 to 80 are not printed. |

ERROR

The program calculated the wavelengths of 560 lines that were already contained in. -
the compiled data. The differences between these wavelengths have been used to estimate
the error of the calculated lines. -

The standard deviation of the new wavelengths that were generated by three known
wavelengths was calculated separately from the new wavelengths that were generated by
four known wavelengths. The standard deviations were calculated by the following
formula:

1prepared Oct. 1969 by Professor Raymond L. Kelly and used with his permission.-



The standard deviation, Sg, for those lines generated by three known wavelengths
was 8.24 X 10-° r.eciprocal angstroms. There were 399 lines used in the calculation.
More than 81 percent of the lines had errors smaller than 0.6745Sg (the most probable
error in a normal distribution); 86 percent had errors smaller than S3;. 94 percent had
errors smaller than 283; 97.8 percent had errors smaller than 3S3.

The standard deviation, S, for those lines generated by four known wavelengths
was 1.88 X 10-9 reciprocal angstroms. There were 161 lines used in the calculation,
Of these lines 87 percent had errors smaller than 0.6745S4; 92 percent had errors
smaller than Sy; 97.6 percent had errors smaller than 284.

An estimate of error in angstroms can be obtained by using the formula

Ax = K2
where
K an appropriate multiple of S
A wavelength of calculated line in angstroms

Table IV provides a comparison of computed wavelengths with wavelengths taken
from published literature. (See refs. 5to 10.) Generally, shorter wavelengths have
greater accuracy.

CONCLUDING REMARKS

Atomic-emission-line wavelengths have been calculated from the wavelengths of
.previously identified transitions by using the theory of isoelectronic sequences. The
wavelengths were calculated in a computer program which used second-degi‘ee poly-
nomials that best fit the respective isoelectronic sequences (according to the method of
least squares) that the program formed from known transitions.

All possible wavelength predictions from the known data are not included in this
publication. Some predicted wavelengths were involuntarily excluded for the following
reasons:

(1) Extrapolations were limited to two places at most to insure a reasonable error
of calculation,

(2) The grouping pattern was used for speed and efficiency.



(3) The computer program was unable to recognize identical configurations that '
used inconsistent notations and/or formats.

The loss of predicted wavelengths due to the last two reasons is estimated to be less
than 10 percent,

Langley Research Center, _
National Aeronautics and Space Administration,
Hampton, Va., September 22, 1971.



APPENDIX
COMPUTER PROGRAM

The program was written in FORTRAN IV language. The following description of
its input, operation, and output follows the program sequence closely.

Listed in table V, the first line represents the format of an input data card. The
80 characters and blanks in the line correspond, respectively, to 80 card columns, The
type of information stored in the various column areas is explained below the example.
(Consult ref, 1 for additional information.) The various quantum mechanical coupling
schemes are represented in the term columns by the following notation:

Coupling | Example | Card notation
LS 3po 3p*
0
iK |45 13*K
2(2
310
LK F[—-z] F2*L
. 1 3\°
i =, = 12%J
|29
Literal 21 21N

In this notation, fractions are represented by the next larger integer. In the punched
card data, LS coupling is predominant.

. The flow chart and program listing are given in tables VI and VII. The comments
at the beginning of the program define many of the program variables. The variables
listed there represent information contained in the columns of the data cards. For
example, the variable name C3139 stands for columns 31 to 39 and stores information on
the lower quantum configuration of the emission line. (The letter M is used instead
of C in some instances.)

During the execution of the first part of the program, the information on as many
as 600 data cards is read into storage locations. All information on a card is given the
same index number and the cards are indexed consecutively. As the cards are read,
the program senses when a complete section of data has been read (the data are composed
of five sections, for example, Na II, Mg I, A1 IV, Si V, and P VI) and stores the first



APPENDIX — Continued

and last index number of each data section. The first index numbers of sections are
represented by N1 to N5 and the last are represented by NA to NE, These index numbers
are used subsequently to refer to data of a particular element.

The next part compares the quantum information of each spectral line in the first
data section with quantum information of each line in the other sections. If the same
transitionl is found in another section, the index number of the line in that section is
stored and immediately the search begins in the next section. The index numbers of the
matched transitions are stored in KLAP (IND).

If KLAP (IND) contains three or more index numbers, the third part of the program
uses the wavelength information of these indexed lines to calculate the coefficients of a
second-degree polynomial that best fits the data according to the method of least squares.
This polynomial, in turn, is used to calculate the probable wavelength of any line whose
corresponding transition cannot be found in a data section. (For example, if a particular
transition is found in Na II, Mg III, and P VI, the wavelengths for that transition in Al IV
and Si V will be calculated.) In addition, the polynomial is used to calculate the error of
the fit relative to the known wavelengths. As the program proceeds, it prints out the
matching index numbers, the transition, and the following information for each of the ions
associated with the data sections: (1) ion identification, (2) atomic number, (3) known or
calculated wavelength, (4) polynomial fit errors, (5) intensities of known lines, and
(6) input data comments. For each new line a card is punched in the format of the input
data cards.

If KLAP (IND) does not contain the index numbers of at least three lines, the third
part of the program is omitted and the program repeats the comparison process of the
second part by using the next transition of the first data section.. This process involving
the second and third parts of the program is repeated until every transition in the first
data section has been compared with the transitions of the other four data sections. At
this point the computer, in essence, cycles the data sections (that is, the second data
section becomes the first data section, the third becomes second, etc., and the first sec-
tion becomes the fifth section) and the entire sequence is repeated, The program stops
when the data sections have been completely cycled.

I1n this program, a transition is described by the upper and lower configurations,
terms, J-values, and parent terms. If all this information is given for each of two
. transitions (of different elements) being compared, it must be identical to be a match.
For some transitions, however, the parent terms are not specified. The program will
still match these transitions with completely specified transitions if all other quantum
numbers match. Whether such a match is erroneous is determined by the fit error
* and other output data. '



APPENDIX - Concluded

Without preventive measures this program would calculate each new line several
times instead of once. To prevent this, the quantum identification of a matched transition
is altered (statément 203) when its index number is stored. (The quantum identification
of the transition in the first data section remains unaltered.)
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31
32

TABRLE I. - PRESENT STATUS OF OBSERVATION AND ANALYSIS OF ATOMIC SPECTRA

Spectrum Number
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WAVELENGT H
1664376
167,273
168,773
202,235

10844565
1085,2364
1086, 069
1291.136
1400, 935
1428, 806
14324 667
1433, 166
1847,318

6754578

5T.853
584137

783, 803

863,549
8644137
1082, 616
1085,836
1153, 965
11664864
1167.621
1169, 397
11704075
1314, 892
14254588
14563, 556
14654454
14674146
1468, 184
14684535
14764 706
15714297
15744152
15814440
1581, 737
1582, 686
1583,.226
1583,718
1583,755
16074406
1608, 507
1608, 814
1609,525
1609.982
1609, 992
16664234
16724011
1837, 385

544,667

TABLE II.- CALCULATED LINES

CONF IGURATION
LOWER UPPER

152 1s
152 1s
152 1s
152 18
2s 2p 2p
2s 2p 2p
25 2P 2P
2p2 2p
25 2¢p 2P
.25 .2pP 2P
25 2P 2P
2s. 2p 2p
2s 2p 2p
1s 2¢p 1S

1§

1s
252 2p 25 2p
282 2P 25 2p
252 2P, 25 2p
282 2p 25 2p
252 2P 25 2p
2s 2p2 2s 2p
252 2p 25 2p
252 2P 25 2p
252 2P 25 2p
252 2P 25 2p
252 2p 25 2p2
2s 2pP2 25 2p
25 2pP2 25 2p
28 2p2 25 2p
25 2p2 2s 2¢
2s 2p2 2s 2p
2s 2p2 2s 2p
25 2P2 2s 2p
2s 2p2 2s 2p
25 2p2 25 2p
2s 2p2 2s 2p
2s 2p2 2s 2p
25 2pP2 2s 2p
25 2p2 2s 2p
2s 2p2 2s 2p
25 2p2 2s 2p
2s 2p2 2s 2p
28 2p2 25 2p
2s 2p2 2s 2p
25 2p2 2s 2p
25 202 2s 2p
25 2p2 2s 2p
25 2pP2 2s 2p
2s 2pP2 2s 2p

2p
252 25

70

" 6P

5p
2P

TERM
_LOWER  UPPER
G 1S 1P
G 1S 1P*
G'1S 1p*
‘G 18 3px

3P 3s
3p% 3s -
3P% 3s
10~ 1Fx
Ipx 30
3px% 3p
3p% 3p
3P% 3P
ipx 1D
3p* 3D
G 2§ 2P*
G 2S 2P *
G 2Px% 2p
G 2P* 20
G 2p% 20
G 2P* 20
G 2P* 20
20 20%
G 2pP* 2p
G 2Px 2P
G 2p* 2p
G 2p% 2r
G 2P* 2p
4p 4D*%
4P 4D%
4P 4px
4p 4p %
4p 4D %
4P 4D*
4P 4P %
4P 4p*
4P 4Px%
4p 4P%
4p 4p*
4P 4p*
4p 4P %
4p 4p*
4p 4px
4P 4D*
4p 4D*
4p 4D*
4P 4Dx*
4p 4p*
4p 4P%
2P 20%
2p 2D0%
G 2pP% 20
G 1S 1Pe

PARENT-TERM
LIWER UPPER

2p*2
2P%2
2P*2
2P%2
2p%2
2P%2
2P*2
2P%2
2P%2

1Px
1P%
1P*
3P%
3p#
1pPx
3P*
3p%
3Pk
3px

3p%
3p%
3px%
3px
3p%
3p%
3p%-
3ps
3p%
3P%
‘3px
3%
3px%
3P%
3p%
3p*
3P%’
3px
3px%
3P*
3px
1p%
1P%:



TABLE II.- CALCULATED LINES — Continued

, _ CONFIGURATION -
IGN  WAVELENGTH LOWER UPPER
B 2 631,735 - 2s 2p 20
B 2 " 631,838 2S 2p 2r
8 2 631,973 "2s  2¢ 2P
B 2 6384759 2s . 2p 2s
B 2 6444564 2s 2p 2P
8 2 645,451 2s 2P 2P
B 2 652,754 - 2s 2° 2s
8 2 652,770 c 28 2P 2s
B 2 - 676e219 25 2P 2P
B2 679.901 25 2P 25
.B_2 2 2S
B 2 2s
B 2 2s
B2 2p
B..2 __ B06.8 2P
B 2 806,972 2P
B 2. 810,661 2P
B 2 __ 859,472 2P
B 2 B65.729 2P
B2 883,275 .25
B2 987.377T 25 .25
.82 .. 9870491 P2 2P
B 2 987,551 2P2 2P
B8 .2 1055,558 2P
B 2 1056.273 2P
B2 1056,873 . 2P
B 2 10564905 2p
.8 2 . 1057.674 2P
_8 2 .1082.,912 > 28
B2 1211.024  2P2 xid
B2 12l1.745 0 2P2 2P
.8 .2 . 1211.,903 . 2P
8 2  1212,079 2p
B 2 1213,061 2p
T8 2 1379.404 2P
8 2 1392.333 2p
B 2 1605.689 23

TERM
LOWER UPPER
3p% 3p
3Pe 3p
3P 3p
3P 3D
3P% 3D
3Ipx 30
3P% 3D
3P 3D
1P% 10
3P% 3D
3P% 30
3Ppx 3D
3IpPx% 30
3P 30%
3p 3D#
3p 3D%
ipx 1D
10 1F*
10 1F*
3Ip* 3D
1P% 1D
3p 3D*
3 30x
ip 3p%
3ip 3ps
3p 3P%
3p 3px
3p 3P%
Ip# 33
3p T3Pk
ip 3Px
3p 3P*
3p 3P+
3p. 3px
10 1px
1S 1P%
1P* 1S

PARENT=-TERM

L3WER UPPER
2P%2
2P%2
2P*2

2P%2

_2P%2
2P%*2
2P%2

2P*2
2P*2

2P%2

2pP%2
2P%2

2P%*2

- 2P%2

2P%2

2P%2.

2P%2
2p*2
2P#2

- 2P%¥2

2P%2

2p%2
2pP*2

2p%2 .

2p%2

13
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TABLE II.- CALCULATED LINES — Continued

o . CONFIGURATION " TERM,
~ ION___WAVELENGTH ___LOWER UPPER LOWER  UPPER
"B 2.__1618.169 _____2S 2P 2p2 3P 3P
B3 337.256¢ 2S5 . 10P G2 2p*
B3 339,664 o 625  2pP%
LB 3. 343,735 625  2pPx*
B I 349,505 . P- 625  2Pp%*
B3 . 359,611 6 28 2P%
B 3 403,724 - 2P . .2px 2D
B 3 407el42 .. = 2p - SO 2p* 2D
B3 412,724 o 2px 2D
B 3 421.457 - - 2°F .. 2p® 2D
B 3 434468 2P . 6D  2pP* 20
B 3 437,993 . 2P . 68  2P* 25
8 3 458,834 2P 50~ 2pP% 2D
.B 3 465,962 2P .55 2pP%* 2S
B 3 5284407 2P A4S 2px 2§
_B 3 " 159446 - 3S 4 25 2P*
_B8_3 15964546 3s 4P 25 2P*
"B 3 __ 1954.234 3P . %0 2p= 20
_B.3 1954, 897 3p 4D 2P® 2D
"B 4 48,629 152 1S 7 G 1S~ 1p%¥
B4 384,167 1S 2P 1S 3D 3p* 30
_B_4 385,110 1s_2p 1S 3D 3p* 30
B 5 374025 1s 8 6 25 2p*
8 5 37,206 ‘ 15 w625 2p*
c 1 8844402 252292 2S 2pP3 10 1p%
c 1 1105,027 2822pP2 28 2P3 10 1D%*
c 1 1120, 795 2S 2p3 2P4 3p* 3p
c 1 11214539 2s 2P3 2P4 3p% 3p
c 1 11224667 2s 2p3 2pP4 3p% 3p
c 1 1122,705 . 2S 2P3 2P4 3D% 3p
c 1 1145.087 2S 2pP3 2S 2P2 3D 55% 5p
c 1 1145.272 ° 2S 2P3 2S5 2P2 3D 552 5p
c 1 1145,771 2S 2pP3 28 2pP2 3D 55% sp
c 1 1294,182 2s 2p3 2P4 3px 3p
c 1 12964387 2s 2p3 2P4 3Ips 3p
c 2 422,288 282 2P 2SS 2P 3P G 2P% 2p
c 2 435,721 282 2P 2S5 2P 3p G 2pP% 2D
c 2 435,808  2S2 2P 2S5 2P 3P G 2P% 20
c 2 572,062 2S 2pP2 28 2P 3D 20 2D*
c 2 640, 837 2S 2P2 25 2P 3D 4p 4P %
c 2 641,099 2S 2p2 2S 2P 3D 4p 4p%
c 2 681e747 25 2pP2 2S 2P 4D 20 2F*
c 2 681, 860 2s 2p2 2S 2P 4D 20 - 2F%
c 2 7194815 2S 2p2 2S 2P 3D 2P 20%
c 2 720,333 28 2P2 25 2P. 3D 2P 20
c 2 1033,042 = 2S 2P2 2S 2P 3% 20 2p*
c 2 1033,696  2S 2P2 2S 2P 3% 20 2P*
c 2 1342.821 2S 2p2- 25 2P 3§ 25 2p%
Cc 2 13444 100 2S 2P2 2S 2P 135S 2S 2p%
c 2 1349, 381 2S 2P2 2p3 2s 2p%
c 3 371,053 28 29 .25 4D 3px 3D
c 3 585,568 2p2 © 2P 3§ 3p 3px

JJ
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PARENT-TERM
LOWER UPPER

4p

4p -

1P%
1P¥.
1P%
1P%
3P
3p=x
3P%
3px
1P%*
1pP%
e
3pE
3pw
3px
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TABLE II.- CALCULATED LINES — Continued

WAVELENGTH
1214592
722.036
1764549
7774233
8814754
9014929
9044 245
933,528
937.959
9514300
9794004
9814225
19924327
992,373
993,433
9954513
996,108
1035.857
1044, 922

. 1049, 326

1075.931
1082, 966
10954370
1100, 069
1103,368
11103.579
- 1320.104
1587,581

1593.658
 1603.098

391.166
391.955

431,709

432,115
432,736
437,093
437,151
437,275
. 4414590
448,693
449,015
453,074
482,873

487,203 -

495,347
502,648
510,168
515,792
526,782
529,405
534,477
536,683
559,132
6054490
620,421
645,012
6454349
6494 709

CONFIGURATION
LOWER UPPER
2522p3 25 2P4
2522P3 2s 2P4
2522P3 2s 2p4
2522P3 25 2P4
2522P3 2s 2pP4
2s 2p4 2P5
25 2pP4 2ps
2p3 2p2
2p3 2p2
- 2p3 - 2p2
2522p3 2s 2P4
252203 25 2°r4
2p3 2p2
2p3 2p2
2p3 2p2
2p3 2p2
2p3 2p2°
2pr3 2p2
2p3 2p2
2p3 22
25223 2s 2p4
2522P3 25 2p4
2p3 2p2
2p3 2p2
2p3 2p2
2p3 2p2
2s 2p4 2P5
2s 2P% 2s 2p3
2S 2pP4 2s 2P3
2s 2P4 2s 2P3
2522pP2- 2s 2pr2
2522p2 25 2p2
2522p2 25 2p2
25222 2s '2p2
2s 2p3 2s 2p2
2522p2 25 2p2
2522pP2 2s 2p2
2822pP2 2s 2p2
2p2 . 2p
2s522pP2 2s 2p2
2522P2 2s 2p2
2s 2p3 2s 2p2
2s 2pr3 25 202
292 2p
2s 2pP3 2s 2pP2
2s 2p3 2s 2p2
2s 2p3 2s 2p2
2p2 2p
2s 2p3 2s 2p2
2p2 2p
2p2 2p
2P2 2p
2s 2pr3 2s 2p2
2p2 2
2s 2pP3 2s 2p2
2s 2p3 2s 2p2
2s 2p3 25 2p2
2s 2pr3 25 2p2

AQOOOO O (12X}

TERM
LOWER UPPER
20%* 2p
20% 2P
2p% 2P
2p% 2p
2px 23
20 2P
20 2P=*
2D*  2F
2D% 2F
2D* 20
20% 20
20% 20
20 2D
2D%* 2F
20% 2D
20% 2p’
20% 2P
20% 2D
2P% 2p
2P%- 2D
2p% 2D
2P 2D
2p% - 28
2P% 2D
2P 2p
2P* 2P
2p 2p%
4p = AD¥
LA 4%
4P 4D*
10 1F*
1D 1D=*
3p 3px%
3P 3p*
55% 5p
3p 3D*
3p 3D0%
3P 3D*
3P 3D%
3P 35x
3p 3sx
55% 5P
3D0% 3p
10 10%
3D* 3F
5S% 5D
3D* 3D
10 3F%
3px 3p
1S 1P%
3p 10*
3P 3F*
3px 30
1S 1p%
30% 30
3D% 3D
3D* 3D
3D% 3p

49

a1
C32
11 .
22
22

21
32

34

PARENT-TERM
UPPER

LIWER

15



TABLE II.- CALCULATED LINES — Continued

&P

" 5p

CONFIGURATION .
10N HAVELENGTH . LOWER UPPER
8524235 25 2P3 28 2pP2
25 2p3 2s 2p2
25 2P3 25 2P2
.28 2pP3 2S5 2pP2
J25.616 25 2P3 25 2p2
7264103 25 2pP3 25 2p2
731,634 25 2P3 25 2p2
787,001 25 2pP3 Wily
787,501 25 2pP3 Wil
788.436 25 2P3 2P4
788,485 25 2P3 2P4
1964398 25 2P3 2S 2p2
911,085 2§ 2 C2Ph
i .. 25 2P3 2P4
mw4_97992§2” . 25 2P3 25 2pP2
982,153 25 2P3 28 2p2
982,860 25 2P3 2S5 2P2
1105.050 25 2P3 25 2p2
N 3 . 268,239  2S 2P2 2p2
_N 3 . 268,333 2S5 2P2 2pP2
N 3 275,013 28 2P2 2pP2
N_3 2764292 __2S 2P2 2P2
N _3 297,591 25 2P2 ...2pP2
N 3 305,766 2S5 2P2 2S 2P
N 3 351,637 25 2P2 25 2p
N-3 387,553 2P3 2P2
N_3 387,671 _ 2P3 2p2
N 3 387,708 2p3 1 2p2
‘N_3 390,731 25 2P2 28 2p
N 3 393, 846 2s 2pP2 25 2p
N_3 399,729 _ _ 2P3 2p2
N 3 402,308 2p2
N_ 3 402, 464 2p2
N 3 407,176 2pP2
N._23 28 2p
N 3 2p2
N 3 458,444 _ _ 2P3 2p2
N 13 469,104 2P3. 2pr2
N_3 469,687  2P3 _ 2P2
N 3 509,418 2S5 2P2 25 2¢
N 3 523,047 23 22
N_ 3 5764 401 2pP3 _2s 2P
N 3 660,574 25 2pP2 28 2p
N _ 4 192,003 28
N 4 205.904 12
N 4 . 2234711 28
N 4 232, 444 28
N 4 2354 199 L4 28
N 4 244,350 " "2p2 2p"
N _ 4 270,926 ’ 2P
N 4 951,321 2p2
N & 23,024 182 1S
N 6 23.282 152 1S
N 6 173,886 1s 2p 18

16

3D

TERM
'LOWER -UPPER
3D*  3F
30% 3F
3D% 3F
L3P 3D
3P% 3D
3p% 3D
"3PE 3P
3D% 3p
3D* 3p
3D% 3p
3p¢ . 3p
5S5% - 5p
3pe T 3p
3px 3p
3P* 3p
Ipx% 3P
3px 3P
35% 3p
4P 4S*
4P 45%
4p 4D*%
4p 4px
20 2F%
4P 40%
2D 2F %
4S% 4p
4S% 4p
4S* 4p
20 2P*
2p 2px
2D* 2p
20* 2F
2D% 2F
2D* 20
2p 2D%*
20%* 2D
2p% 2D
4S% 4P
4S5 * 4P
2p 2P*
2pP% 20
20% 2P
2P 2Pp%
Ipx 3D
px 3D
1p% 10
3p% 3s
S1p¥ T 1D
10 1F%
1P 1D
1p% 1S
1§ 1Pp%
1S 1P
3pk 3D

3

PARENT-TERM

LOWER

UPPER
4p

2pP%2
2ps2
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TABLE II.- CALCULATED LINES - Continued

WAVELENGTH
576,977
6444409

7244627
7454913
803,350
805,795
806, 844
910, 259

387.764
4184695
432,539
4684749
4684755
5744747
5754446
5764110

6614515 .

662,751
. 794,980

952,939
T 263,59

263,627
2634765
5544 903
. 834,220

1684131

- 2034946
227,565
227,649

572,002
573,228
634,921
6404401
6484279
664, 988
6700752
670,980
6714301
6734310
6744139
678,387
693,035
760,415
7644158
- 7664905
779.581
789,669
792,726
797,671

CONFIGURATION ~

3p

3D
35

35

LOWER UPPER
2522p¢ 2SS 2PS
2s22P4  2S 2PS

2P4 2rP3
2P4 2pP3
2P4 2P3
2P 2P3"
2P6 2P3
2P4 . 2P3
23 2p2
2pP3 2P2

. 2P3 2P2

2P3 2pP2

-2P3 o...2p2
25 2P4 25 2P3
2§ 2P4 . 2S5 2P3
25 2p4 25203
25 2P4 2PS
2S 2P4 S 2P
2522P3 25 2P4

.25 2P4 2P5 -
2P2 2P
2Pz 2P
2pP2 - 2p
2S 2P3 2s22p 2
2522pP2 25 2p3
25 20 e
2P T T T2
S 237 2p
C2pP2 2P
2P5 2P4
2P5 2P4
2pP5 2P4
2P5 2P4
2ps 2P4
2P5 - 2P4
2P5 2r4
2PS 2P4
2p5 2P4
2p5 2P4
2PS 2pP4
2P5 2P4
2P5 2P4
2pr5 2P4
2pPs 2p4
2P5 2P4
2P5 2P4
2PS 2P4
2P5 2P4
2p5 2P4

POEOOO

DO OOOOOOO

o oo6

... YERM_ " PARENT-TERM
~ LOWER  UPPER JJ LOWER UPPER
10 1p* 21 L
1S 1p* o1 T
3p 3ps 22 o 2P%
3p 3p* ‘22 TTTT2P%
3p 30% 23 TTTT2D% T
3p 30 . 12 . o ... 20%
3P 3s*« 21 2D%
10 1p* 21 .20%
20% 2F 34 1D
4S% 4P 21 T3P
2D* 20 33 1
2zpx 2P 11 1D
. 2D* 2P .21 _3p
4p 40 2
4P 4D*
4P T4D¥
20 2p*
2D 2P* 32
2P* 2D 12 -
2P 2pP® 22 .
4 S (- —
3p 3P 11 o
3p 3% 2l e
30% T3P 21
3P T30 11 B
3px T 3p T 2T T T 2P%E2
3p AD¥ 22T T TP ¥Z
C] A 1-1 SR ¥ S
3 T B {+ B3 L
2p% 2D 23. 1S
2px 20 12 1S
2p% 2P 22 1D
2P% 2D 22 10
2P% 2D 23 10
2P% 2p 11 1D
2P * 2p 12 10
2px* 2S 21 1S
2P% 2P 22 10
2p% . 2§ 11 - 1S
2P % 2D 23 10
2p% 2p 21 10
2P% 2s . 21 1D
2P% 2p 11 3p
2p% 4P 23 3p.
2px% 2P 21 3p
2p% 2D 12 3p
2P% 2P 21 3p
2p* 2p 11 3P
2px 2P 12 3p

17
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TABLE II.- CALCULATED LINES — Continued

WAVELENGTH
3244629
342,423
351,993
352,264
353,212
353,277
.. 3544850
356,598

T 3744957

375.383
375,745
... 376,005

376, 024
.. .377.638
378,034

-..380,230
382,891

1

jwiw;

“Tﬂ”i

|
i

wjw

|

ninin

i

iwiwiwiw

nnm

|

!

muﬁm!
w wiw

[,
;“%ﬁ
NP

!

!
I
|

s
i

|
|

H !
gm?Mm
o ln

t

450,129

... 2200538
.. ..223.026
...2244 368

. 2444064
2524356
253.102
2534438

. ..254.458

. 2544623
254,872
255,971

. 263,287

.. 1584383

168,356

....169,321

Far

- ) i 3 v .w
[ IR [ d
‘1Qﬂrﬂ1umpni;m'nnnm
R RN
VR LI i&
i R

il

18

1184449

132,221
1664018

200,232

.. 2004263

376,688

392,957

419.551

137,856

1864860

CONF IGURATION
LOWER UPPER
2r4 2p3
2P4 2P3
2P4 2p3
2P4 2pP3
2P4 2P3
2p4 203
- 2P4 2pr3
2P4 2P3
2p4 2p3
2pP4 2p3
2P4 2p3
2P4 2p3
2P4 2pP3
" 2p4 2P3
204 2p3
2P4 2P3
2r4 2pP3
2P4 2p3
- 2pP4 2p3
..2P4 2pP3
2P4 2p3
203 2p2
2p3 2p2
2r3 2p2
2p3 2p2
25 2p4 2s 2pr3
25 2P 2s 2pr3
‘25 2pP4 2s 2p3
25 2pP4 2s 2pr3
2s 2P4 2s 2pP3
25 2P4 25 2r3
2p3 2p2
2p3 2p2
2p2 2p
2p2 2p
2p2 2p
2p2 2p
2p2 2p
2p2 2P
- 2p2 2
2s 2p3 2s 2p2
.25 2°P3 2s. 2P2
25222 . 25 2P3
2P
25 2P2 2s 2p
25 2p2 2s 2p
25 2p2 2s 2p
25 2P2 25 2p
28 2p2 28 20
25 2p2 25 2p

@O OO0

(2N 2]

OO0

(1]

OO

TERM
LOWER UPPER
3p 3D%
3P 3D*
3P 3D*
3p 30*
3p 3P
3p 3p*
3p 3p=x
1D 1F*
3P 3p%
10 1Pp%
1D 1D0=
3p 3D*
3p 3P
1D 1F=
1D 1P%
3p 3D*
3p 35%
1D 1P*
1D 1D=
3P 3D%
1S$ 1p*
4S% 4P
4S% 4D
4S* 4D
2D% 20
4p 4S%
4p 4D*
4p 4Dx%
4p 4P*
4P 4px%
4p 4P %
4S* 4D
20* 2F
3p 30%
3p 3Ipx
3P 3D
3p 3D*
3p 3p%
1D 10%
10 1P*
3px 3D
1Px% 1D
3P 3S%
2P % 2D
4p 4P %
4P 4P % -
2P 2pPx%
4p 4P %
2p 2P%
2p 2P*

PARENT-TERM

LIWER UPPER
2%
2D%
2p%
2p%
20%
20%
2p%
2p%
20%
20%
20%
20%
20%
2D%
2P%
2D*
20%
2p%
2p%
45%
20%

4p
20

3px%
PpE
1P
" 3pe-
1P%
1P%
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TABLE II.- CALCULATED LINES ~ Continued

WAVELENGTH
7684505

90. 799
944403
94,460
98,038
994 047
103.136
1034207
103, 223
106. 446
1064 460
108,501
108.874
112.118
113.819
1364563
1454157
183.743
189,179
447,229
447,342
4474559
657,226

694371
694975
70.882
72.339
744513
754382
764073
77.122
784366
784 746
814171

- 814236

8le.513

85,753
85,820

_ B6.451

57% 261 -

97. 357
335.114
335,233

3674466

367,787
381,762
381,882

13,336

11,473

CONFIGURATION
LOWER UPPER
25 202 2p3
282 2S5 SpP
28 2P 28 60
28 2p 2S 60
2S 2p 2P 4P
2s 2P 28 5D
2s 2P 2s 6D
2p2 2P 5D
2p2 2p 5D
28 2p 2P 4P
25 2p 2P 4P
2S 2p 2S SD
2s 2¢ 28 4D
2S 29 2S4S
2p2 2P 4D
2p2 2S 4&F
2p2 2P 30
2pP2 2P 13§
2p2 2p 3§
2S 3P 2S 4D
2S 3p 2S 4D
2S 3p 2S 4D
2s 2p 2pP2
2s 10p
2s 9p
2s - 8p
28 T°
2s 6P
2p 10D
2p 90
2p 80
2S 5p
2P 70
2p 6D
2p 6D
2P 65
2P 50
2P -
.ap 2
2p &S
2p 4S
35S 4p
3s 4P
3e 4D
3p 4D
3D  4F
30 4F
152 1S 6P
1S P

PARENT-TERM
LIWER UPPER

2P%2
2P*%2

2pe2

2p%
2P%2

TERM
LOWER UPPER
2p 2p%
G 1s 1Px
3pe 3D
p: 3D
px 3D
3p* 3D
1p#* 10
3p 3D%
3p 3D%
1P¢ 10
1p* 10
1p% 1D
3p%* 30
3P 3s
3p 3D*
10 1F%
3P 3px
1s 1Px
1S 1P*
3p* 3D
3p: 3D
3p% 3D
1p% 15
G 25
6 28
G 25
G 2s
G 28
2p*
2P
2p*
G 25
2p*
2p%
2P
2p*
2p¥
_2p®
FLL
2p%
2p%
25
25
2P%
2p%
20
20
G 1S 1P*
G 28 2p*

19



TABLE II.- CALCULATED LINES — Continued

o CONF IGURATION

ION  WAVELENGTH LOWER " UPPER
NE 2 2964944 2P5 2P4
NE 2 297,586 2P5 2P4
NE 2 303, 666 2P5 2pP4
_NE 2 3044415 2P5 2P4
NE 2 3064492 2PS 2P4
NE 2 3204193 2PS 2P4
NE 2 324,120 2pPs 2P4
NE 2 327,739 2p5 . 2P4
_NE 2 327.784 2p5 2P4
_NE 2 330,932 2P5 2rP4
NE 2 331,108 2P5 2pr4
. NE 2 355,961 2pPs 2P4
NE 2 356,690 2pP5 2P4
NE 3 195,652 2P4 2P3
_NE 3 204,037 2pP4 2p3
NE 3 204, 427 2pP4 2P3
NE 3 205,126 2P4 2p3
NE 3 205,328 2P% 2pP3
NE 3 207.099 2P4 2pr3
NE 3 208,190 2P% 2pr3
NE 3 215,651 2P4 2pP3
NE 3 215,682 2P% 2p3
“NE 3 215.944 2P4 2r3
NE 3 217.726 - 2Pa4 2rP3
NE 3 217,990 - 2P4 2pP3
NE 3 218,275 2P4 2P3
NE 3 . 218,469 . 2P4 " 2P3
_NE 3 218,743 2P4 2P3
NE 3 219,908 2P% 2pP3
NE 3 = 223,085 2P4 2pr3
NE 3 . 223,242 2pP4 2pr3
_NE 3 223,392 2P4 2P3
NE 3 227,307 2P4 2P3
“NE 3 227,381 2P% 2p3
_NE 3 227,493 2P4 2P3
TNE'3 .227.693 2pr4 2pr3
NE 3 227.765 . 2P4 2pP3
NE 3 227, 800 2P4 2pP3
NE 3 227.890 2p4 2pP3
NE 3 2284304 2P4 _2r3
NE 3 228,892 2P
NE 3 229177 2P3
NE 3 229,381 - 2P3
NE 3 230,113 . . 2P3
NE 3 2304268 2pP3
NE 3 230,768 2 2pr3

NE 3 231,302 2P 2P3 3
NE 3. 238,031 ' = 2P4 2P3
NE 3 238,373 2r4 - 2P3
NE 3 240.803 = 2P4 2P3
NE 3 2410517 2P4 2P3
NE 3 241,931 2pa4 2pP3
_NE 3 = 260.861 = 2P4 - 2P3
NE 3 376,648 .. 2S522P4 2s 2rS

20

O OOOOO OO NOOD

PPAOPONOORORIDNONDD OEOPD

TERM

LOWER UPPER
2P% . 2D
2P% 2D
2P% 2p
2P* 20
2pP% 2P
2P% 20
2pP% 2D
2px% 2P
2P 2P
2P% 4p
2P* 2P
2p% 4D
2p* 4D
3P 3Dx.
3p 3D0%
3p 3D®
3p 3px
3p Ipx
10 1F%
3p 3p*
1D 1F*
1D 1D¥
10 1P%
3P 3D%
3p 30%
3p 3P*
3p 30%
3p 3p*
1D 1Px
3P 3D
3p 30%
3P . 30%
3P 35%
3p 3px
3p 3p*
3p 3IP%
3p 3P¥
3p 3p*
3p 3P®
3p 35*%
3P 3DF
3p 30%
3p 3D*
10 10*
10 1F*
10 1Px%
10 10%
3p 35%
3P 35%
10 1F*
10 10*
10 1P*
1s 1p%
10 1P%x

PARENT-TERM .
LIWER UPPER

2P%
2D%*
20% -
20¢
20%
2P%
2P*
20%
2D%
20%
2P%
2p%’
2P%
2D*
2p%
2P%
4%
45%
45%
20%
2D%
2D%
20%
20%
20%
2D
20%"
.ﬁfw
20%
2D*
20¢
2p%
20k
T 2P%
4S%
45%
2D%
- 20%
20%
20%



TABLE II.- CALCULATED LINES — Continued

a4
4
4
4
4
4
5
8
5
5
5
5
5
8
S
5
5
5
5
5
s
5
5
5
-]
5
5
5
5
5
5
5
5
5
5
5
5

1484955

(153,339
1

177,008

185, 7¢<8
2124899
2204980
2404 782

1064 291
108,945
1106 146
110.373
1104422
113, 709
114.280
117. 164
117,546
118,280
118, 398
118,452
118,663
118,677
118. 764
118,887

119. 000

119,072
123,952
124,186
124,314
124, 388
1244582
125,072
125,776
127. 698
129.457
129,919
129.996
130,148
130,719

... . CONFIGURATION
__....LOWER = UPPER
T 2p3 2P2

2r3 2p2
2p3 2P2
2p3 2p2
2r3 2p2
2p3 - 2p2
25223 2s 2p3
2p3 2P2
2p3 2p2
. 2P3 2P2
2s 2pP4 2s 2p3
2r3 2p2
25 2pP4 2s 2pr3
2s 2p¢ 2s 2p3
2s 2pP4 2s 2p3
25 2p4 2s 2p3
2S 2P4 2s 2p3
2p3 2p2
2p3 2p2
2p3 2p2
2r3 2p2
2p3 2p2
2s 2°4 2s 2p3
2p2 . 2p
2s 2pP3 2s 2p2
2p2 2p
2P2 2p
2p2 2p
2p2 2p
2p2 2p
2s 2p3 2s 2p2
2p2 2p
2p2 2p
2p2 2
2p2 2p
2p2 2p
2P2 2p
2p2 2p
2P2 2p
- 2p2 2p
25 2p3 2s 2p2
T 2p2 2p
2p2 2p
2p2 2p
2p2 2p.
. 2p2 2p
2522pP2 2s 2p2
2522p2 2s 2p2
2P2 2p
2s 2p3. 2s 2p2
25 2pr3 2s 2p2
2s 2p3 2s 2p2
2s 2p3 25 2P2
2522pP2 2s 2P2

@ OO0 O

(2]

QOO ©

DOO®

TERM
LOWER UPPER
4S* 4P
4% 4p
2D% 2D
4Sx% 4D
4S8 4D
2p% 2D
4S% 4p
2P% 2P
2px 2p
4S* 4D
4p 4S%
4S% 4D
4p 4Dx%
4p 40%
4p 4P %
4p 4P%
4p 4p=
20% 20
20% 2F
20% 2F
2D* 2D
20% 2P
2D 20%
3P - 3D%
55% 5p
3p 3D*
3p 3D*
3p P
10 1F%
10 1D*
55% 5p
3p 3p%
15 1px
3p 30%
3p 3D*
3p 3px
3p 3P*
3p 3P*
3p 3p*
3p 30%
30% 3F
10 3Fx%
3p 3p*
3p 3P
3p 3p*
3p 3p%
10 10%
1D 1F%
1s 1P*
3D% 3D
3p% 3F
3D% - 3F
30% 3F
3P P

DOOTOOO O

JJ

PARENT~TERM

LOWER UPPER

3p
3P
"10D
3p
3p
3P
58%
3p
3P

3P

3D% .

3P
3D%
3D0%
3D=%

4p

21
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ION

NE 5

NE 5

NE 5

.NE_ 5
_NE S
NE 5 __
.NE 5
NE 5
. NE 5

NE 5 -

“'NE 8§

NE 5

NE 5
NES
NE 5

NE §

NE'S T

NE §

“'NE §

NE S
NE §

NE 5
NE 5§

NE S
NE 5
NE 5
NE 5
NE 5
NE 5
NE §
NE 5
NE §
NE 5
NE S
NE 5
NE 5
NE 5

NE 5
NE S
NE 5
NE S
NE 5
NE S
NE 5
NE S
NE 5

TABLE II.- CALCULATED LINES — Continued

WAVELENGTH
130, 837
131,956
132,008

132,086
134,812

135,724

135.860Af; 2

1424347

142,678

R T 21 § SRR 1. S
143,401 - 2 _

143,413
1444 40T

”1‘142.582_ _;,h”

144,687 2p2

"144.928

149,528
1504375 .

151. 430
1560134
156,196
1584608
158 743
158,842
159,931
159.986
162,048
1644 459
164,538
1644635
1664767
167,892
168, 721
171.270
175,775
183,740
183, 743

184,112
191.029
191.786
2044592
210,198
2104 433
- 2144641
230,521
230,921

28

2P3
2P3
2P3

2P 3D
128 2P2 3D

2s 2p2 30
28 2p2 3D

25 2p2°3D

28 2p2 3D

2s 2P2 3D
2S 2P2 3D
2S 2p2 30
2S 2P2 3D
2S 2p2 3D
2S 202 3D

25 2P2 38

2P 3§
2s 2pP2 3D
2S 2P2 3D
2S 2p2 3§
2S5 2P2 3§
28.2pP2 3S

2S5 2P2 38
2S 2P2 35

25 2pP2 3D

2S 2P2 3S
2522p 3P

2s22p 3P

2522p 3P
2522P 3P
2s22p 3P

3§ 30
25 2P2 30

CONFIGURATION . CTERM T T T PARENT-TERM
. LOWER _ UPPER - LOWER “UPPER  JJ  LIWER UPPER
2S22P2 28 223 G 3P T 3px 22 - 4P
2s22P2 23 2P2 3P G 3P 30 bl
2522P2 25 2P2 3P G 3P 3D Q2 4p
2s22P2 25 2P2 3P G 3P 3% 22 4P
: oi
11 4P
21 4P
o1
12
33 2D
§
22
32 20

2D

3D=*

10%

3p%
3p*
3p*

30%
3w
0% E
os

3D%

30%

G 3 7

Ips
1P*
3p*
30%
30%

30%
10%
35
1P

3D=

, 3D%
30%
P
3px

10 7 U3
3D* 30

LSRN 2 S
-3p

LF gy

3F

3IF

5F e
3p

30

307

30

30 33
3p* 11
3P 22
1D 12
3D 23
3P 32.
30 T
3p ,

10 . 22
3p 12
10 12
3p 32
3p .21
3D 33
3D 23
3D 12

g

A
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TABLE II.- CALCULATED LINES - VContinued

WAVELENGTH
864074
864171
894 065
89,944
90, 049
96,973
97,028
97,085
97.087
97.106
98,105
98,234

100, 444
1004607
101,077
101,240
101,456
101,578
101,786
101,787
101,855
101,903
103, 306
104,111
1044130
104,201
105, 229

107,611
109,084 2
1090127 ¢
109,368

121,219

125,132

1264128
126,144
1264149
1264206
127, 428_
1274680
128,070
128, 170
1284214
128,235
129,786

C121.1217 28 2

CONF IGURATION
LOWER. UPPER
2P
2P
2S 2pP2 25 2p
2P
2P
2S5 2P2 28 2p
2S 2P2 25 2P
28 2P2 2S5 2p
25 2P2 28 2P
2S 2P2 25 2°p
2P
2P -
28 2P2 28 2p
28 2pP2 2S 2°p
28 2P2 28 2p
282 2P 2S5 2P
252 2 28 2p
282 2p 258 2¢p
2P
28 2pP2 2P2
28 2P2 2p2
2P
28 2P2 202
2S 2P2 2pP2
28 2pP2 28 2P
28 2P2 28 2p
28 2p2 28 2p
28 2P2 2p2
28 2pP2 2pP2
2S 2P2 _ 2P2
252 2P 25 2P
2S 2¢
25 2¢p
2S 2P
25 2P
25 2p
25 2P
25 2p
25 2P
25 2P
.25 2p
25 2P
.25 2P
28 2¢
25 2P
25 2p
21 2s 2p
.25 2p2 2s 2p
25 2p2 2s 29
N 2P3 2p2
28 2P2 28 2¢p
2P3 - 2p2
) 2P3 2P2
25 2p2 25 2p
2P3 2p2
2s 2p2 ‘28 2p
28 2pP2 28 2¢
2pP3 2p2
2P3 2P2
2P3 2P2

TERM
LOWER UPPER
G 2P 20
G 2P 2b
4p 4D*
G 2P% 2D
G 2P% 20
4p 4p*
4p 4D %
4p 4P %
4P 4D%
4p 4D*
G 2P% 2D
G 2Px 2D
4p 4P %
4p 4p%
4p 4P*
G 2P% 2p
G 2Px% 2D
G 2pP* 20
G 2P% 2S
4p 4S5 %
4p 4S%®
G 2P* 2S
4P 4p%
4p 4D*
2D 2F%
2D 2Fx%
2D 2D*%
2D 2D%
20 2F%
2D 2F%
G 2p% 25
G 2P% 2D
2p 2D0%
G 2P% 2p
G 2P* 2P
G 2Px 2°
2D 2D%
20 2F*
4p 4P
4p 4pP%
4p 4px
4p 4P%
4p 4Px
4p 4P %
4p 4p*
4p 4D%
4p 4D*
4p 4D%
2S 2Px%
45% 4p
2p 2p%
LS% 49
45% 4p
2p 2P%
2D* 2P
2P 20%
2p 20%*
20% 2F
20% 2F
2D% 2D

PARENT-TERM

LIWER UPPER

. 3p%

3p%
3p*
3px
3px
£

3P

23
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'TABLE II.- CALCULATED LINES — Continued

T T CONFIGURATION
WAVELENGTH LOWER UPPER
1304 259 2s 2P2 s 2¢p
130,398 2S 2P2 25 2p
131.382 2S 2pP2 2s 2p
133, 493 2S5 2P2 25 2p
133.526 2S 2pP2 2s 2p
136,199 25 2P2 25 2P
136,268 2S 2p2 2s 2p
1364440 25 2P2 2s 2p
1364 479 25 2p2 25 2¢
138,313 2pP3 2p2
138,568 2S 2p2 2s 2¢p
138. 614 25 2p2 2s 2p
1404910 25 2P2 2s 2P
1424608 2p3 2P2
1424735 2P3 2p2
1434551 2p3 2p2
1444 628 25 2p2 25 2°p
1444 754 2s 2p2 2s 2p
147, 355 25 2P2 25 2P
147.481 2s 2pP2 2s 2p
147+ 589 2S 2pP2 25 2¢
147,792 25 2P2 25 2p
1544104 2p3 2p2

1594062 . 2p3 28 2¢
159,828 2s 2P2 2s 2p
1604 052 25 2p2 25 2p
1644 856 2S 2P2 2s 2p
168,705 25 2pP2 252
168,799  2S 2P2 252
553,578 2s 2p2 2p3
553, 688 2s 2p2 - 2p3
571,263 2S 2p2 2P3
6414922 2s 2P2 2p3
913,89 25 2p2 2p3

694117 2s2 25
70.994 2s 2p 2S
714049 2s 2p 2s.
744481 2s 2p 2s
T4e 611 2s 2p. 2s
774309 - 2P2 2P

5P
6D
6D
50
5D
50

~ TERM
LOWER UPPER
2D 2F %
20 2F*
2D 2P %
" 2D 20%
. 2D . 20 %
4p - 4p%
4p 4P %
4p 4P %
4p 4P %
2P* 2D
2S 2P x
2S 2P %
2S 2P %
45% 4p
4S% 4P
2D% 2D
2P 2P %
2P 2P =%
2P 2D=
2P 2D*
2D 2P%
2D 2P%
2P% 2D
2D% .2P
2S 2P%
2S 2P*
2P 2p%
2D 2P %
2D 2P%
2D 2D *
2D 2D*
28 2Px
2p 2P%
2P 20*
18 1P%
3p* 3D
3P% 3D
3p% 3D
3P% 3D
3p . 3D%

JJ
34
23
32
33

PARENT~TERM

3p%
Ipx
1pP%
_ 3P%

" LOWER UPPER

3p%

3P
3p*
3px%
3p%
10

3p%
3P%

1P

3p
3p
10°
1p%

_1px

3ps

3p*

Lo
L

e JE
ipx’
R
g

L3k
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TABLE II.- CALCULATED LINES - Continued

" WAVELENGTH

804573
824182
82+ 207
85,438
944262
944269
94,385
94,825
94,867
95,896
95,933
103,145
1064 039
109.778
110,553
. 110,590
110,704
1154333
1204222
120. 304
. 120368
120,456
141,260
9744022

624300
65,821
564321
73.483
T4e 544
884120

" CONFIGURATION TERM T PARENTSTERM
LOWER _UPPER LOWER UPPER ~JJ LOWER UPPER
25 2p 2P 4P 1P 10 12 e

2s 2P 25 4D 3Ipx 30 1)

2 2p 2S 4D ap= 3D 0 12 T
2P2 2P 4D 3p 3 23 ~ o

28 2p 2P 3P 3P%° 3P UL T

2 2p 2P 3P P 3P 12

25 2P 2P 3R 3px= 3 a1

25 2p 2P 3P 3Px 35 01 ——

25 2P 2P 3P 3p* 3s .
.25 2P 2P 3P 3px 3D 11 ' )

2s 2P 2P 3P px 30 22 T

2s 2p 2P 3p P 10 12

2s 20 25 3D 3P« 30 ol T

2pP2 : 2P 3D 3P

2p2 2P 3D 3p

2p2 2P 3D 3p

2p2  2p 30 3P

2s 2P 25 35  3P%

2p2 2P 3§ 3P

2p2 2P 38 3P

2p2 2P 3§ 3P

2pP2 . 2P 3§ . 3P

2p2 25 3P 10

28 2P 2pP2 1p*

2p 6D 2P%
2P 5D 2P
2p " 5§ 2p%
2p 4D 2P%
2P 4S 2p%
2S 3p G 2$

25
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TABLE II.- CALCULATED LINES — Continued

WAVELENGTH

2700052
271059
2734445
2754448
2814285
282,058
300,098

300,986

301.216
301,912
3724540
3766745

182,459
1864271
193, 613
193,919
194. 145
194,573
1944991
2014600
206,882
* 207.303
207,468
207,860
2144730
215,589
2154625

2164065 -

273, 069
2734426
284,523
284,814

1324392
138.189
1504 274

150, 685
150,903
150944
155. 412
155.721
189,157
190,478
215.809

99.194
99,233
101,756
1064063
1064651
107,687
110677
111.753
115,648
115,724
121.508

2s
258

25
28

CONF IGURATION
LOWER UPPER
2P6 2P5
2P6 2P5
2p6 2PS
206 2pS
2P6 2PS
2P6 2PS
2P6 2PS
2P6 2P5
2P6 2PS
2P6 2P5
2P6 2P5
2P6 2PS
2ps 2P4
2p5 2P4
2p5 2P4
2P5 2P4
2p5 2P4
2P5 2P4
2P5 2P4
2ps 2P4
205 2P4
2P5 2P4
2p5 2P4
2P5 2p4
2p5 2P4
2p5 2P4
2P5 204
2P5 2P4
2ps 2P4
205 2P4
2P6 2s 2PS
2P6 2s 2PS
2P4 2P3
2P4 2P3
2P4- .2p3
" 2p4 2P3
2P4 2p3
2P4 2P3
204 2P3
2P4 2P3
2p5 25 2pP4
2P4 2P3
2p5 25 2pP4
2p3 2P2
2p3 2p2
2p3 2p2
2p3 2p2
2P3 2p2
- 2P3 2p2
2p3 2p2
2P3 2p2
2p3 2P2
2p3 2p2

2p2

2P3

DO NOOOOD GO OOOOOOOOOO

@ OO OO

L OO0

LOWE
15
1s
1s
1s
1s

20%
2px
Y
2p=
2p%
2px

TERM

R UPPER
12#K
22%*K
12%K
22*%K
12%K
22*K
11*K
12%K
22*K
21%K
11*K

224K

PARENT-TERM
LIWER UPPER
2p%
2px%
2px
2P
2p*
2p%
2p%
2p*
2pP%
2P%
2P%
2P%

1D
3p
3p
3p
3p
3p
3p
1D
3p
3p
3p
3p
-3p
3p
3p
3p
3P
3P
3p*%

2P%
45%
2p%

2p%
2p%
2Px
20%
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TABLE II.- CALCULATED LINES — Continued

WAVELENGTH
1314651
151.615
1544 426
3324362
333,622
401,231

914436
91.510
1934676
944726
107,663
113,133
1244036

1414128

152.014
160,933
161.233
4164231

744312
77.196
77.258
79.745
79.921
85.320
924 764
© 964337
107.025
1244526
378,737
4924200
499.528
5574456
7864993
8694629
8744827
885.299
890, €86

584213
744993
934249
4944 431
4964165
4984123
499,966
849,800

84979
Fe 434
634606

CONFIGURATION
LOWER UPPER
2p3 2p2
2pP3 2p2
2P3 2P2
2522P3 25 2P4
2522p3 2S 2pP4
2522pP3 2S 2pr4
2p2 2P
2p2 2P
2p2 2p
2p2 2p
202 2p
2p2 2p
2p2 2p
2S 2p3 2s 2p2
2s 2p3 2s22p
2S 2P3 28229
2s 2pP3 2s22p
2522P2 2S 2pP3
25 2p2 2s 2p
2s 2P2 25 2p
2P
282 2P 25 2p
25 2p2 2s 2P
252 2P 25 2P
28 2P2 2S 2p
25 2p2 25 2p
2S 2p2 25 2p
2s 2p2 282
282 2P 25 2pP2
282 2P 25 2p2
2S 2p2 2p3
2s 2p2 2p3
28 2pP2 2p3
282 2P 25 2p2
2s2 2P 25 2p2
282 2P 25 2p2
2s2 2P 25 2p2
2s 2P 2s
2s 2P 2p
2P2 2p
25 2p 2p2
2s 2P 2P2
25 2P 202
2s 2p 2p2
2s 2P 2P2
152 1S
152 1s
1S 2P 1S

3D
3s
3s

5D

3s

4P
3P
30

TERM
LOWER UPPER
2P%x 2D
2D% 2D
2D*% 2P
2P% 2P
2P* 2P
2D % 2D
G 3p 3px
G 3P px

1S 1p%
1D 1px
G 3P aDx%
1D 3F%
G 3P 3P %
Apx 3p
3Dx* . 3D
3P* 30
3p % 3D
G 3P 3px%
4P 4P %
4p 4P%
G 2P% 2s
G 2P+ . 2P
2D 2D%
G 2pP=x 28
4p 4p%
2s 2px%
2s 2p%
2D 2pP*
G 2P 2s
G 2P% 20
28 2p%
2p 2pP%
2p 20%
G 2pP% 4p
G 2P% 4P
G 2P% 4P
G 2Px% 4p
3p% ED)
3p* 3p
3p P
3px 3p
31px 3p
ELE 3P
3p= 3p
1P% 1D
G 1S 1P%
G 1§ 1p#
3px 30

PARENT-TERM

LOWER UPPER
10
1D
3p

4p

3p*
2P

1p%
3P%
3P
3p%
1P
1P*

27
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TABLE II.- CALCULATED LINES - Continued

WAVELENGTH

161,091
164,282
1714247

132.194
147, 640
147, 697
189,755
189,998
3200893
323.252

98,185
98,367
111,558
115,017
137,483

83e 144

83.174
83,926
85. 206
874423
116,989
320,132
322,710
348,962
4404 745

84,058

87.223
320,384
3204693
3214244
323,244
323,370
371.187

374.023
431,334

- 584609
341.927
342,071
3524602

354,014

7800217

744062

3D

30

4D

CONFIGURATION
LOWER  UPPER
2P6 2P5
2P6 2PS
2P6 2P5
2p5 2P4
2p5 2p4
2P5 2P4
2s 2p6 2s 2p5
2s 2p6 2s 2PS
2522pP5 2s 2p6
2522p5 2s 2P6
2P4 2p3
2P4 2P3
2P4 2r3
2P4 2P3
2P4 23
2p3 2P2
2p3 2p2
2P3 2P2
2p3 2p2
2p3 2p2
2p3 2p2
2s 2p4 2P5
2s 2pP4 2p5
2s522pP3 2s 2pP4
25 2p4 2PS
2s 2pr3 2s 2P2
2s 2p3 2s 2P2
2s 2pr3 2P4
2522P2 2s 2p3
2s 2p3 2P4
2s 2p3 " 2p4
2s 2P3 2P4
2s 2pr3 2r4
2s 2p3 2P4
2522pP2 2s 2p3

2s 2p2 2s 2p
2s 2p2 2p3
2s 2p2 2p3
2s 2P2 2P3
2s 2p2 2P3
282 2P 25 2p2

2p2 2p

3D

6
G
6

G
G
G

~ LOWER UPPER
1S 12*K
1S 12%K
1S 22%K
2P% 2D
2P% - 4P
2P* 4p
2S 2p%
2S 2p=
2p*% 2s
2P% 2S
3p 35*
3P 35x%
3p 3px
1D 1Fx
3p 30%
20% 2D
2D* 2D
4Sx% 4P
2p* 2D
20% 2P
2P % 2D
2D 2pP%
2D 2P
20% 2D
2p 2P%
30% 30
3px 3p
3D% 3p
1S 1P %
30% 3p
3D% 39
3D* 3p
3p% 3p
3p% 3p
3p 3n*
4p 4P %
2D 2p%
2D 2px%
4p 4S%
4p 45%
2P% 4p
1S 1%

TERM

PARENT-TERM
LIWER UPPER
) 2P*
2pe
2P*

Cap
L.

3px%
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TABLE O.- CALCULATED LINES — Continued

WAVELENGTH
1883, 180

1891.063

17624359
17640142
17644217

17684663

1771032

17794257 -

1304357

69,767
764399

584367
624 392
624863
63,028
6%. 789
654 304
654757
67502
69.027
95,079
240,517
283,545

286,472

3864582

49.414
49,763
50. 761
544210
544421
554308
55.720
57. 336
57.588
634433

634546

67.118
674500
684753
71.241
T1.276
724794
72.924
73,404
764012
814326
83,737
87.165
87.295

2674366

248,448

2864072

287.080

287,627

~  CONFIGURATION
LOWER UPPER
382 3P 35 3P2
382 3P 35 3P2
2P63P2 2P63P
2P63P2 2P63P
2P63P2 2P63P
2P63P2 2P63P
2P63P2 2P63P
2P63P2 2P63P
2P6 2PS
2P4& 2pP3
2pP4 2P3
2P3 2p2
2pP3 2p2
2pP3 - 2P2
2p3 2P2
2P3 2pP2
2pP3 2p2
2P3 2P2
2P3 2p2
2pP3 202
2S 2P4 2s 2pP3
2522P3 2S 2P&
25 2P4 2P5
25 2P4 2P5
2S 2P4 2p5
2S 2P3 2S 2p2
2pP2 2p
2p2 2p
2pP2 2p
2s 2pP3 2S 2pP2
2p2 . 2p
2p2 2P
2S 2p3 2s 2p2
2S 2P3 28 2pP2
2s822p2 2S 2p2
2522pP2 2§ 2pP2
2S 2p3 2s 2p2
" 2S 2pP3 2S 2pP2
2p2 2p
2S 2pP3 25 2pr2
2S 2P3 2s 2p2
2S 2P3 2s 2pP2
25 273 28 2P2
2S 2pP3 2s 2pP2
2S 2pP3 28 2pP2
2S 2pP3 2S 2P2
2S 2p3 25 2p2
2S 2pP3 2s22°p
2S 2P3 2522p
2822P2 2S 2pP3
2522P2 2S 2pP3
25 2P3 2P4
2S 2p3 2pP4
2522P2 2S 2P3

(2N

TERM
LOWER UPPER
2px% 2S
2P% 2S
3p 3D%
3p 30%
3p 3D*
3p 3D%
3p Ap*
3p 30%
1s 22*K
3p 30%
3p apx
20% 2D
4S% 4p
20% 2p
‘20% 20
2Dx% 2F
45% 4P
20% 2D
2D0% 2p
2px 2p
2D 2D*
2D% 2p
2D 2p%
20 2px%
2P 2P %
58 % - 5p
3p 3p%
1D 1F %
3p 3px%x
3D% 3F
10 1F%
1D 10*
3D% 3D
30% 3F
3p 3P%
3p 3px
5S% sD
3D« 3P
10 1P*%
3Dx% 3D
3D=* 30
3D* 3p
3Dx* 3p
10% 1F
1P 10
5% 3p
3px 3p
30% 3p
30% 3p
3p 3Sx%
3p 35%
3D% ap
3D% 3p
1S 1P%

PARENT-TERM
LIWER UPPER

2p%

4p

29
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TABLE II.- CALCULATED LINES - Continued

WAVELENGTH
289,423
2894 544
323.873
3254599
331,428
334,709
381.480
384,128
387.927

43,263
434440
47 0 445
484 894
49,083

49,928
564 344
564368

604261

624955
664259
664729
68, 648
694143
2804470
2824673
2864505
300, 781
3054163
307.361
307.440
317,259

318.914 °

321.177
7024422

39,627
39,904
40,433
424322
42,413
43,561
504 742
500920
564611
564 648
564717
564948
594110
59. 888
60,630
60,648
60,787
504928
654 281
395,766
637,607

36,694
39.094
549,888
5684771

CONFIGURATION
LOWER UPPER
2S 2pP3 2p4
2S 2pP3 2P4
2522P2 2S 2P3
2522p2 2S 2p3
2S 2pP3 2pP4
25 2P3 2P4
2522P2 2s 2pP3
2522pP2 2S 2pP3
2822P2 2S 2P3
28 2P2 25 2p
2p C
28 2pP2 2s 2p
" 28 2pP2 2S 2p
: 2p _
2S 2pP2 2s 2P
2S5 2pP2 2P2
2S 2P2 - 2p2
25 2P2 25 2P
2pP3 2pP2
25 2pP2 2S 2p
2pP3 2P2
2pP3 2P2
2S 2P2 2S 2P
282 2P 2S5 2pP2
282 2P . 2S 2P2
282 2P 25 2P2
282 2P . 2S5 2P2
2852 2p 28 2P2
2S 2P2 2p3
2S 2p2 2P3
2S 2p2 2pP3
2S 2p2 2pP3
2S 2P2 2pP3
252 2P 25 2pP2
25 2p 2p
252 2s
2S 2P 2S
2s 2P 2s
2S 2P 2S
2pP2 2P
2s 2P 2p
28 2P 2p
2p2 2p
2pP2 2p
2pP2 2P
2P2 2P
2p2 2P
2p2 2P
2p2 - 2p.
2p2 2p
202 2p
- 2p2 2P
2p2 "2pP
2S. 2P 2P2
252 28
2S
2p
2s-
2S

TERM
LOWER UPPER
30% 3p
3D* 3p
G 3p 3px
G 3P 3p%
3P* 3p
3IPx% 3p
G 3P 3D%
G 3P 3D*
G 3P 3D0%

4p 4D

G 2P* 2D
4p 4D*
4p 4P %

G 2P* 2s
2D S 2F%
2D 2F*
2D 2F%
4P 4P *
| 20% 2F
28 2P

2px 20
20%* 20
2P 2D0*

G 2P% 2P

G 2pP% 2p

G 2pr= 2P

G 2pP% 2S

G 2P% 2S
20 2P%
20 2P %
4P L4S%
4P 4S5%
4p 4S%

G 2P* 4p

3p% 3D
G 1§ 1p%
1P* 10

3p* 3D

3px 3D
3p 30%

3px% 3p
3P 3s
3p 3p%
3p IP*
3P 3p%x
3p 3D%
1D 10*
1S 1p#
3ap 3p%
3p 3P
3P 3P*
10 1p=
18 1Px

© o 3px 3p
G 1S 3px%
G 2S .2P%

2P% 20
G 2S 2P*%
G 2S P*

PARENT-TERM
JJ  LIWER UPPER °




TABLE II.- CALCULATED LINES — Continued

10N WAVELENGTH
s1 1 17424893
SI 2 1221.641
SI 3 1138, 903
st 3 1139, 394
S1 3 11404139
ST 3 11424791
SI 3 1143,017
S1 3 1145, 164
s1 3 1148, 141

SI 3 1158, 846
S1 3 11614522
st 3 1165, 611
SI 4 4054341
SIS 834316
ST € 69,078
SI &. 69,613
SI & 71,003
SI 7 58,626
ST 7 604008
S1 7 606943
S1 7 614564
S1 7 63. 787
S 7 634947
S1 7 69,677
SI 7 700332
s1 7 2464 066
S1 8 46, 582
ST 8 504085
st 8 504136
S1' 8 504329
S1 8 51¢ 427
s1 8 614328
S1 8 614509
ST 8 614583
SI 8 61677
SI 8 61.T14
SI 8 61,793
SI 8 624846
St 8 644226
SI 8 654773
SI 8 694 496
sI 8 764298
S1 8 2504 994
"SI 8 277140
st 9. 43,911
ST 9 - 43,940
"S1 9 T 464694

SI-9 46,774 -
SI1 9 52,917
S1 9 53,879
Ss1 9 554032

_ CONFIGURATION ~ =
UPPER
30

. LOMWER N L
3523P2 3523p
35 3P2 35 3p
2P63P2 2P63P

. 2P63P2 2P63P
2P63P2 2P63P

- 2P63P2 2P63P
2P63P2 2P63P
2P63pP2 .2P63P
2P63pP2 2P63p
2P63pP2 _ 2P63P
2P63pP2 2P63pP
2P63p2 © 2P63P

3p
2P6 ~2P5
2pPS 2P4
2P5 2P4
2P5 2P4
2P4 2p3
2pP4 2pP3
2P4 2pP3
2p4 2p3
2P4 2pP3
2P4 2p3
2P4 2P3
. - 2P4 . 2rP3
2522P4 2S 2P5
2P3 2p2
2P3 2P2
2p3 2p2
2P3 2pP2
2p3 2pP2
2S 2p4 25 2p3
2S 2P4 25 2p3
2S 2P4 25 2r3
25 2P4 25 2P3
25 2p4 2S 2pP3
25 2P4 2s 2p3
2P3 2p2
2pP3 2P2
2P3 2p2
2P3 2p2
2S 2pP4 28 2p3
2522pP3 25 2pPa4
2s522P3 25 2P4
2S5 2P3 25 2pP2
25 2pP3 28 2pP2
2S 2p3 2S5 2pP2
25 2P3 2§ 2P2
2522pP2 25 202
2522P2 2S 2P2
202 2P

3§t;m.m”“—“”“_~— -

T
3D

3n

3D

3D

.3D

3D
30
30
30

T8

‘58

4D
4D
4D

4D
4D
4D
4
4S

%S

3D

30

4D
4D
‘4D

4D
3p
3P
3D

DOOD O O O &
W
©

63p

EXa)
&
)
#

G 3P

TUTERM

PARENT-TERM

_LOWER _UPPER  JJ

""LOWER UPPER

.30

3P

23

31



32

s110
s110

" §110

S110

" $110

SIiQ
SIlO
s110
SIlQ
SI10
SI10
SI10

SI11
SIl1

SI11

SItl
SIl1
sI1
si1l
Sil1
SI11
SI1l

®
by
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- TABLE II.- CALCULATED LINES — Continued

WAVELENGTH
55,165
55,465
564199
59,986
604002
61,732
644941
654085
664548
674199
67.358

684950

227.376
341,905

47.332 .

S 2s

CONF IGURATION

 LOWER UPPER
2p2 2p
2p2 2p
2s 2r3 2s 22
2s 2p3 2s 2p2
25 2r3 2s 2p2
2p2 o 2p
2s 2p3 25 2p2
2s 2p3 2s 2p2
2s 2p3 2s 2pP2
2s 2p3 2s 2p2
2s 2p3 25 2p2
2s 2p3 2s 2p2
252202 25 203
2522p2 25 2pP3
2p
22 25 2p
2p.
2 :
25 2P2 25 2p
2p2 2p2
2p2 2p2
2s 2p2 2p2
S 2p2 2P2
25 2p2 . C2p2
25 2P2 .25 2P
28 202 25 2p
2s 2p2 2s 2p
25 292 2s 2p
25 2p2 2s 2p
2s 2p2 2s 2p
25 2p2 2s 2P
2P3 2p2
2p
2p
2r3 2p2
2s 2p2 2s 2p
2r3 2p2
2s 2p2 2s 2p
2s 2p2 2s 2p
2s 2p2 2s 2p
25 2p2 2s 2p
2pP2 2p
2s 2¢ 2s -
2s 2¢ 2p -
2s 2v 2p
2s 2p 2p
2s 2p 2p
2s 2p 2p-
2s 2p 2p
2s 2p 2p
2p2 2p

TERM
LOWER UPPER
-G 3P 3P%
G 3P 3Dx%x
3px 3s
3Px 3D
3Pp% 30
G 3P 3Pp*
30% 3p
3D* 3p
1D* 10
3p%x 3P
3p% 3P
1P*% 10
10 19%
G 3p 3D*
G 2P% 20
4P 4D0%
G 2P% 2D
G 2pPx* 20
2D 2F%
4p 45%
4P 4S*
4p 4Px
4P 4D*
2D 20%
4P 4P %
4P 4Px%
‘4P 4p %
4P 4p%
4p 4D%
2P 2P*
2p 2p%
45% 4p
G 2Px% 28
G 2P* 2s
4S* 4p
2p 2P%
4S* 4P
2D 2p%
28 2P%
2S 2p*
2P 2P%
1D 1F %
1Px 1D
3p% 3p
3px 3p
3P EN
3px 3s
3px 3D
3Px 3D
1p* 1P
3p 3px*

PARENT-TERM
LIWER UPPER

2D
4P
4p

3p
1p%

3p%
3P%
3p%
3px

2p*

2P%
2P%
2p%
2p%
2p%
2p%"
2P%
2P%



10N
SItl
SIl1
SIi1

SI1l-

SI11
S111

s111 -

SI12
SIlz

SIi4
SIl4
SIl4
SIl4
SIl4
SIlé4
Sil4
S114
SIl4
SIil4
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TABLE II.- CALCULATED LINES — Continued

WAVELENGTH
474447
47.700
49,030
49,068
49,200
50.487

365,503

32,985
45,459

4,770
4,772
4,830
4,832
44946
4,951
5,218
5,218
64182
6.183

1837,052
1839,333
1845,007

939,165
9754351

/785,828
849,176

444, 448
819,935
824,291

229,526
280, 142
280,782
294, 732
3104494
311,297
4764130
478,454
674,980
677.918
871,683

' 55,880

52,358
544669
54,6864
- 55,804
564056
564067
564362
564425
57Te414

CE§ 4D

CONF IGURATION
LOWER UPPER
2pP2 2p
2P2 2e
2s 2P 28
" 28 2P 2s
25 2p 2S
2P2 2p
2s 2P 2rP2
2p
2P
1$
1S
1s
1$
18
1S
1S
1S
1S
1S
3523p3 3S. 3P4
3523P3 35 3P4
3523P3 " 35S 3P4
3523P2 3523P -
3523P2 35 3P3
3S 3P2 3 3P
3s2 3p ..382
35 3P i
35 3P 3S
.38 3P 35
35S
3pP.
‘3p
3p
3P
3p
3D
3D
30
30
3p
2822P6 25 2pP6
2P5 2P4
2PS5. 2P4
2P5 2P 4
2p5 2pP4
2P5 2P4
2pP5 2P4
2P5 2P4
2P5 2P4
2P5 2P4

POONROOOO O

TERM PARENT-TERM
LOWER UPPER  JJ  LIWER UPPER
3P 3P 21 2p*
3p 3Dx 22 2p%

3px 35 01
3p* 35 11
p: 3§ 21
3p 3px 22 2p*
Ipe 3P 22
2P+ 20 23
2P 25 11
G 2s 2p* 12
G 25 2px 1
G 25 2% 1
G 25 2P 12
G 28 2P+ 12 o
G 25 e 1 -
G 25 2P 12
G 2S 2px 1
G2s - 2p% 1 .
G 25 2p% 12
2px 2P 11
2pe 20 21
2p% o o
I N LT § S

10

4px 2T

4P 4PE o 3%
2p 2D 22

. 3p*
LS

o3P T30 2 o

3 g
SPE By Y3

SpE

Wil h
Spx B
2P
2D
2D
20
20 -
2P % T
1$ 1px = 0l r2s
2P* 20 23. 3P
2P 28 21 IDTTTT
2Px% 20 237 10" ~
2P% 2P 22 3P
2p% 4p 23 3p
2P% 20 22 3P
2P% 2P 11 pT
2P 4P 12 3p
2P*x 2D 23 10

33
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TABLE II.- CALCULATED LINES - Continued

WAVELENGTH

N

59,231
644251
644e 340
64 ¢ 887
664167
664353

660 T44 .

764343
774985
784735
79.109
804829

43,825
45,287
46.352
464462
470140
47180
4T7.236
474261
474362
4T7e 368
4T7«438
484226
484284
48,4 301
484480
484897
48,998
49,4286
49,524
506482
51.048
51.188
554537
564569
564740
566 743

564800
. 564849

o .%9e522 .
. .594595
604893

564924
. 564987

564989

57.060

57074

576193
574387 .

654754

...5Te361

“8be 041

664132

664240

700354

CONF IGURAT ION
LOWER UPPER
2P5 2p4
2p5 2p4
2P5 2P4
2p5 2P4
2PS 2P4
2P5 2P4
2p5 2P4
2p5 2P4
2p5 2P4
2P5 2P4
© 2P5. 2P4
25 2pP6 25 2PS
2P4 2P3
2P4 2P3
2P4 2P3
2P4 203
2P4 2p3
2P4 2P3
2P4 2P3
- 2P4 2p3
2P4 2P3
2P4 2P3
2pP4 2P3
2p% 2p3
2p4 2P3
2P4 2P3
2P4 2P3
2P4 2P3
2P4 2P3
2P4 2P3
2P4 2P3
2p4 2P3
2P4 2p3
2pP4 " 23
2P4 2p3
2P4 23
2P4 2P3
2P4 203
- 2p4 2P3
2pe 2p3
2pa 2P3
2p4 203
2P4 2P3
2P4 2P3
204 203
.. 2P4  .2P3
2p4a T 2P3 ¢
.2P4 2P3
... 2P& 2P3
24 2p3
2p4 2p3
2P4 2p3
3P4 ‘2r3
C2pr4 2P3
2s 2p5 2s 2r4
25 2P5 25 2P4

OODOOOOOOOOOO

OO (] DOODOOOOOOD

DOOOOTOOADOOOD

K1)

_ ‘TERM
LOWER UPPER.
2P% »
2p% 20
2p% 2p
2p% 2p
2P . 2P
2p% 20
2p% 2p
2p% 20
2p% 2p
2P* 2p
2p% 4p
25 2P%
p 30%
3p 30%
3p 3D%
3p 3p%
3p 3%
3p 3px
3p 30%
3p 35%
3p 3D*
3p 3Px
10 1F =
3p 3p*
10 1F*
‘1D 10%
1D 1p%
3p 3D%
3p 30%
3p 30%
10 1P
10 . 10%
3p 35%
3p 3¢
3p 3D%
3p 35%
3p 3s*
3p 1P
3p 3px
3p 35%
3p 3p%
3p 3P*
3p 3Px
ap 30%
10 1E%
10 1P*
3p 3D%
10 1D%
3p 3D%
3p 30%
15 1p*
10 1P
3p 3D%
3P 3D%
3p* 30
3p% 3p

PARENT-TERM
LOWER UPPER
ki

45
20%
2pPx
20%
45
45%
2P%
2D*
20%
20%
2D*
20%
20%
20%
2Dx%
2%
2P%
2px
20%
2p%
4S%

_4S%
20
2P%
20%
20%

4p°
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TABLE II.- CALCULATED LINES - Continued

© WAVELENGTH
384033

. 414040
414074 _
41,084
4le 143
414430

42,077
424319
42+ 414
424945
43,830
48,931
50, 624
50, 650
50,673
50,762

50,815
50,815
50, 887
504953
50,991
51,063
514129
514133
51,682
51. 839
51,877

52,203
52.939
52,955
52,977
524999
544126
54,178
554066
55, 300
564 966
58, 988
59,081
59,155
604 439
604595
61,701
614895
61,978

196,890

211,335

211.628

213,917

214,476

2264970

227.605

2504395

2504786

2784447

279,249

CONF IGURATION
LOWER - UPPER
2p3 2p2
2p3 2p2
2p3 2p2
2p3 2p2
2p3 2p2
2p3 2p2
2p3 2p2
2p3 2p2
2p3 2p2
2p3 2p2
2p3 2p2
2522p3 25 2p3
2p3 2P2

25 2p4 25 2p3
2p3 2p2
2p3 2p2

25 2pr4 2s 2p3
2r3 2p2

2s 2p4 2s 2p3
25 2p4 2s 2p3
2s 2p4 2s 2pr3
- 25 2p4 25 2r3
2p3 2r2
2p3 2p2
2p3 2p2
2p3 2p2
2p3 2r2
2p3 2p2
2p3 2p2
2p3 2p2
2p3 2p2
2p3 2p2
2p3 2P2
2p3 2p2

25 2P4 2s 2p3
2s 2p4 2s 2p3
2p3 2p2
2p3 22
2pr3 2p2
2p3 2p2
2p3 2r2
2p3 2p2

25 2pP4 2s 2pr3
2s 2P4 25-2p3
25 2p4 2s 2pr3
2522P3 25 2p4
2522p3 25 2P4
2522p3 25 2p4
2522p3 25 2°r4
2522p3 25 2p4
2522P3 25 2P4
2522pP3 25 2P4
2522p3 25 2P4
2522p3 25 2p4
2522p3 25 2p4
252203 25 2P4

QOO

TERM
LOWER UPPER
20% 2F
4S* 4p
4S%* 4P
4S% 4D
4S5 % 4D
20% 20
2P% 2D
20% 2F
2D=% 2F
2P% 2D
20* 2P
4S% 4p
45 % 4D
4P 4S5 %
&4Sx% 4D
20* 2p
4P 4Dx*
2Dx% 2P
4p 4D*%
4P 4P%
4P 4P %
4p 4P*
2D=% 2F
2D 20
2P% 2S
2P% 2p
2p=* 2p
2Px 2D
20% 2P
2P% 2D
2P 20
20% 2P
2P % 2P
2p% 2P
4p 4D%
4p 4D*
2p® 25 .
20% 2P
2px 20
2D% 2p
2p* 2p
2p% 2p
4p 4S%
4p 45%
4p 4S%
20% 2P
2P% 2P
2px* 2p
2p® 2pP
2p* 2p
2P% 28
2P% 2S
20% 20
20%* 20
2p% 2D
2pP% 2D

3J
34
22
23
21
23
33
23

PARENT=TERM
LOWER UPPER

1D

35
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TABLE II.- CALCULATED LINES ~ Continued

WAVEL ENGTH
360523
364560
36 T67
364793
384669
38,755
43,051
434 245

44,348
444371
44 o 446
454172
454287
454997
464067

. 464087
464140
§60199
464233
464261
464294
464330

| 464392
464431
464 644

464726

474697
48,052
484116
484391
'~ 484985
49.078
494 147

49,772
49, 789
494 796
504 £64
504778
500 849
50.874
514006
516091
51,096
526641
53,610
536737
53,841
544811
55,286
554435
564575
2034869
2054418
207377
207733
235,293
2364655
263,261

LOWER
2pP3

2s
2s

25
28

252202
2522P2

CONF IGURATION
UPPER .

2p3

w2

202
2P3
2p3

2822P2
2822P2

2522P2

2522p2

2s22p2

2p2
2p2

- 2p2

“opr
2pP2

2s

25
2s
2s

2p2
2p2

2pP2

2P2

2P2

23
2p3
2P3.

2P3

2P2-

2pP2
2P3
2P3
2P3
2P3

2P3
2P3
2P3
2P3
2P3
2P3
2P3
2P2
2P2
2P3
2pP2
2P3
2P3
2P3
2P2
2P3
2P3
2P3
2P3

2522P2
2522pP2
2522P2
2522pP2
2522pP2
2522p2
2522pP2

28

2P o
2P 3

2S

587

2s
2S

20
2P
2p2

2p2

2P2 3P
2P2.

2p

RiL
- .2P2
2p2.
2p2
> 2P2

28 2P2. 4D

2P2 4§

4D

COOOOEDODODOOOO

TERM ™~ T

- PARENT=-TERM

UPPER  JJ T LOWER UPPER

LOWER
5S%x ' 5p
55%  5p .
3 6%
L

3o« 23
3R 3

22
12

B £ i
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TABLE .- CALCULATED LINES - Continued

WAVELENGTH
2654454
265,661
269,577
269,718

30.166
33.050
33,102
33,174
344351
38.230

384,294
38,843
38,845
39,541
420189
42.217
424239
420321
424349
424413

42,551

424798
424925
43,463
43,815
43,888
44,4238
44,961
44,988
45,011
45,685
45,747
45,793
45,892
45,921
47,280
4Te414
470446
474455
47.502
47.796
47.859
49,866
494976
500635

31.097

"CONFIGURATION
LOWER UPPER
2522P2 25 2P3
2522pP2 2S 2pP3
2522P2 2S 2r3
2522P2 25 2P3
2p
25 2pP2 25 2P
2P
2p
- 28 2p2 25 2P
2S 2p2 2P2
25 2p2 2p2
2S 2pP2 2p2
25 2P2 2p2
25 2P2 2p2
2S 2p2 2s 2p
25 2p2 28 2P
2S 2P2 2S 2P
25 2pP2 25 2p
2S 2pP2 25 2P
25 2pP2 2s 2P
2S 2P2 2% 2P
2S 2P2 2s 2P
25 2pP2 28 2P
2p3 2p2
2S 2pP2 25 2p
28 2P2 25 2p
28 2pP2 2S 2p
2S 2P2 2s 2pP
28 2P2 28 2P
2S 2pP2 25 2P
- 28 2P2 25 2p
25 2P2 25 2p
28 2pP2 2s 2P
2S 2P2 25 2p
258 2pP2 2S 2P
28 2pP2 25 2P
2S 2P2 25 2p
258 2P2 2S5 2p
2P3 2P2
2pP3 2pP2
25 2P2 2S 2P
2S 2p2 2S 2P
2S 2pP2 25 2p
258 2pP2 258 2P
2S 2pP2 25 2P
2P2 2p

G

(2 X2 X2

OO @

TERM
LOWER UPPER
3p 3ps
3p 3ps
3p 3p*
- 3p Ipx
2p% 20
4p 4D%
2p= 20
2pP% 2D
20 2F%
4p 45%
4p 4S%
4p 4pPx
4P 4D%
20 20%
4p 4p%
4p 4p*
4p 4p*
4p 4p%
4p 4P%
4p 4D*
4p 4D*
2P 2P%
2p 2p%
4S% 4p
2p 20%
2P 2D%
20 2F%
20 2ps
20 20%
20 20%
4p 4px
4p 4P%
4p 4p*
4P 4px
4P 4P %
2P 2p*
2P 2Px
2p 20%
4s# 4p
45% 4P
2D 2P%
2D 2px
2S 2p=
2s 2p%
2P 2px
10 1F%

PARENT-TERM
LOWER UPPER

1P

3P%
1P*
3px
3p=
3p%
3p*
3p%
3p=
3p%
1P*
1P*
3px
3p
3p
Ipx
3px
3p%
IPx
. 3p=%

2p%

317
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TABLE II.- CALCULATED LINES - Continued

WAVELENGTH
31.515
364629
364654
366715
360794
37.026
37,065
384632,
39. 622
404134
404 251
406292
400377
40.416
400463
406 600
41506
41.533
4l 4 666
410691
424653
440 036

335,308
5364552

284154
37.562
37.704

44154
44208
44307
4o 544
5385

174.697
775.651
777.426
765.263
759.410
795.801
£4E.488
€49.270
£5£.936
€62.679
862.843
€40.405
1134.510
1305.830
120€.314
13C8.432

6€5.288
687.027
688.374
65C.0C8
661.702

1017.497

4S
4S
4S
3D
3D

CONFIGURATION
LOWER UPPER
2s . 2p 2s
2s 2¢ 2p
28 2p 2p
2s 2p 2p
2s 2p 2p
2s  2p 2p
2s 2p 2p
2s 2p 2pP
2s 2p 2p
2p2 2p
202 2p
2p2 2p
2p2 2p
2p2 2p
2p2 2p
2p2 2
2s 2P 2s
2s 2¢ 2s
2s 2rp. 2s
2p2 2p
2p2 2p
2s 2p 2s
2s 2¢ 2p2
252 2s
2p
2p
2p
15
1s
1S
1s
1s
3523pP3 3523p2
3523P3 " 3523P2
2523P3 352122
3523F3 3523P2
2523P3 31523P2
3523P3 3523p2
3§23¢3 35232
3523P3 . 3523P2
35233 3522P2
2523p3 3522P2
3523P3 352392
 2523P3 . 3523P2
3523P3 . 3S 3P4
252303 35S 3P4
3523P3 35S 2P4
1523F3 3s 3P4
2522P2 3523p
2522¢2 3523P
3522P2 3523P
35232 3523P
2522p2 1523P
2523P2 3S 3P3

a0 Qo0

ODOOOO

05‘);0

TERM
LOWER UPPER
1P 1D
3P % 3p
3px 3p
3P* 3s
3px%x 3s
3P* 3D
3Pp% 3D
1P= 10
1P 1P
ap 3Px
3p Apx
3p 3px
3P 30%
3p 3D
3P 3D0%
1D 1F%
3P % 3s
3P .38
3p% 3s
1D 1D*
3p 3p*
1P* 1S
3px% 3P
1§ 3p%
2P % 20
2P% 2D
2px 20
2S 2Pp*
28 2P%
2S 2P %
28 2p*
2S 2P %
4st 4P
45% 4P
4S5% 4P
20% 20
20  2F
20% 2F
20% 2P
"20% 2P
20% 20 .
20% - 20
20% 20
20% 20
20 2P
2P% 20
2P% .. 2D

. 2P% 2D
3p IP*
3P 3p*
3p 3Px
1D 1F*
3p 3Pp%
3P 3Px

JJ

PARENT-TERM
LIWER UPPER

2P %
20%
2P*%
2P%*
2P%
2p*
2P%
2Px%
2pP*
2p%
2p%
2P%*

2P

2p%

2P+
F2p%
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TABLE II.- CALCULATED LINES — Continued

WAVELENGTH
-361.291
362.765
660.092
€6C.607
€€2.103

319.604
219.821
32C¢.582
5¢1.784
£68.09¢C
568.35C
659.073

€€2.636

203,782
2€4.321
281.201
228.93¢
z28.981
4€5.06¢
465.431

48.36€2
162.717

39.001
39,0212
39.049
2€85.62¢
291.424

35.983
36.336
37.13%
27.17¢
37.6C7

31.950
22,238
33.822

35.681
257.845

2C0.41¢
30.526
33,362

4D
40
3D
30
ap

3D
3D
2D

CCNFIGURATION
LOWER UPPER
382 3p 3s2
~362 2p 352
1s2 ap 252
3¢ 2p2 3s 3p
a5 2p2 as 2p
3¢ 3p 3s
as  ap as
g 3p 3s
28 2D asg
3§ 2ap as
3¢ 3D as
3§ 2ap 1S
1g  2p 25
ap
ap
2p
ap
n
2p
2D
2522P6 28 2P6
2S22F3 2S 2P4
2S 2P3 28 2p2
28 2F3 2s 2p2
2s 2F3 28 2pP2
"2822F2 25 2pP3
2822F2 2¢ 2p3
28 zP2 25 2P
2s 2P2 2s 2p
ZF3 2p2
2F3 2p2
2% 2902 25 29
z€ zp 2P
282 2¢
2S 2p 25.
zs 2p 25
282 . 25
2s
25
zp

(2K X

.~ TERM _
LOWER UPPER .
2p% 20
2P 20
2p% 20
4p 4P%
4p 4P
3px 30.
3P% 3D
3p% 30
30 3Fx%
30 ELL
30 3F%
3px 30
3p% 3C
2p% 20
2p% 20
2P 2s
20 2F*
20 2F%
20 2F%
20 2F*
1s 1P*
2p% 2e
55% 5p
5% 5P
55% 5p
3p 30%
3P 30%
2D 2F%
4P 4D%
4S% 4p
4S% 4P
20 2F%
3pP% 3D
is 1p%
px- 3p
1pPx 10
1s 1P
2s 2p%
2s 20%
2pP% 2s

PARENT-TERP

LOWER LPPER

3p*
3pe

28

39
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ctL

cL1z2
CL12
cLi2
cL12
CL12

TABLE II.- CALCULATED LINES - Continued

WAVELENGTH
€23,304
1CE7.665
1142.120
1155,222

€Cz2.792
€C2.768%
605,395
€(6.925
627.712
651.616
€£3.111
671.463
€73.9C0
708.984
76C.338
7¢€5.7¢52

654,514
656,852
657.184
£45.456
€51.917
£S2.874
$29.617
§3C.3¢€3
§325.919

1€4C.452

1C41.349

1042.286

£25.344
£3C.651
£€25.837
€ES.612

2€5.230

2€€.6CE

1C(9.614

123.0¢2
1€¢2.5¢65

38,117

3g.300
40.504

33,553
23.57C
33.532
2€2.,305
268.425

CCNFIGURATICN
LOWER UPPER
3523P5 3523P4
3823F5 31523P4
2523P5 215213P4
2523P5 3522P4
P4 2p3
34 1p3
ELTA 3p3
4 3p3
2p4 2p3
3F4 3p3
P4 1p3
a4 3p3
2F4 3p3
P4 3pP3
EIA 2p3
P4 2p2
3523pP3 3523pP2
12523P3 1521p2
2523F3 25213pP2
2523pP3 25 2p4
2523F3 35 3P4
2523P3 LY
3523F3 35 3P4
35213¢3 35 3P4
2521p3 35 3P4
3$23F3 35 2ps
2523F3 15 3P4
2523F3 25 304
1523P2 3522p
2522p2 1523
315212p2 25 1p3
352382 35 3p3
152 2p 252
1¢2 3p 152
252 as
25
3p
2p6 205
2P6 2P5
2F6 2P5
25 2P3 2s 2p2
25 2F3 25 292
25 2¢2 2s 2p2
2522p2 2s 2p2
2522F2 2s 2p3

58
D
3D
30

3D
3D

40
4D

3P

&p

65

6D

5S

3D

D

DO

D

2

223 » B + B K2}

[2 M)

[ ] [a ]

[}

G

TERM
LOWER UPPER
2Px 2D
2pP% 20
2p% 20
2pPx 20
3P 3Ipx
3P 3p%
1D 1P%
3P 3IPpx
10 1F %
3p 3S=*
3P 38%
1s 1px
1D D%
10 1F%
3P 10%
3p 10%
2D% 2F
2D* 2F
20% 2F
20% 2P
2pPx 28
2Px%x 2S
2P% 2P
2Px% 2P
2Px% 2P
2pP% 20

2P% 20
2P%x 20
10 1F=%
1D 1Fx%
3p 3px%x
3p D
2p% 20
2 P 20
1S 3px%
2S 2pP*
2Px* 25
1S 12%K
1S 22%K
15 22%K
55% 5P
58% se
5S% 5P
3p 20%
3p 3D*

PARENT=-TERM

LOWER UPPER
‘10
10
10
1D

2p%
20
20
204
2p%
20%
20+
20%
2p»
20#
20*
20%

3P
3p.
3p

2p»

25

2p»
29
2p*

4P
4p
4P
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cL13
cLl3
cL13
CL13
CL13
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CLi4
CL14
CL14

CL15
CL15
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CLl6

>
Pl
-

-
=
WL WL W N W WL W W W W W

>
x
LR AER IR IR NP SR SR S N I T B R R R S

TABLE II.- CALCULATED LINES - Continued

WAVELENGTH
31.178
31,447
22.0€3
22.124
32,445

27.880
28.1C¢
29.403
236.999

26.615
2€.762
29.00¢

3.779
4,447

GEC.482

4C5.1962
468.114
468.567
466 .745
47C.662
411.464
471.66¢

4€€.236

456.315
466.753
465.71¢
5C2.751
£C1.577
£33.952
€3€.354
£41.326
€22.051

254.913
265.022
265.165
3(€.425
3132.356
3164.523
4C€.021
4Ce.271
426,152
43C.048
432C.353
442,581
45C.198
4€C.525
4£2.645
452.571
458,324

CCNFIGURATICN
LCWER UPPER
28 2p2 2s 2p
25 2F2 2s 2p
2p3 2p2 2
2p3 2p2
25 2f2 25 2p
2s 2p 2p
252 2s
2s 2r 28
2¢2 2s
28
2s
2p
152 1S
152 1s
2P6 ips
2F4 3p3
P4 3p3
3P4 2p3
3F4 3p3
3P4 3p3
2p4 3P3
If4 3pP3
ELTA 3p3
2p4 2p2
204 3p3
1p4 3P3
3P4 1p3
P4 3p3
P4 2p3
P4 3p2
P4 2p3
1f4 3P3
3523P3 3522pP2
2523F3 3523p2
1522pP3 2522P2
2523F3 21521p2
2523F3 3523pP2
3523F3 2521p2
2522F3 2523pP2
2523F3 3522P2
3523p3 2523p2
3523p3 2522p2
2522F3 25213P2
3522FP3 3523p2
ERVELE 2521p2
282363 35213p2
152263 2521p2
3S23F3 25213pP2
2$22p3 3§22F2

TERM
LOWER UPPER
2D 2Fx
4P 4Dx%x
45% 4p
4S% 4p
2D 2F %
3Pk 3D
G 1S 1P=%
3pPx 3D
G 1S 1Px
G 2S 2P %
G 2S 2Px
2P% 2S
G 1S 3p*
G 1S 3P
G 1S 1px
G 3p 38 %
G 3P 3D%
1D 1D=*
10 1Fx
G 3p 3Dx
G 3p EE
G 3P 3=
10 1P=
1D 1Px
G 3p 10x%
G 3P 10x
1D 3D%
10 3P%
1D 1D%
1S 1P%
1D 1F%
1D 1D%
G 45* 4P
G 4S% 4p
G 4S% 4P
20% 20
2D% 2F
20% 2F
2D* 20
2D* 20
20D% 2P
2pP% 2D
2P% 20
2D0% 2F
2p= 2p
2P% 2P
2pPx% 2p
2Px% 2P
20% sl

JJ
24
23
22
23
24

23
01
c1
o1

12
11
21

01
01

PARENT-TERM

LOWER

UPPER
1p#
3p2
£

3p
ape

2p%

45
2p%
2P®
2P%
2P%
2P
2P%
20%
2P%
2D*
202
2P%
2P
2D%
20%
20=%
2D%*

41



TABLE II.- CALCULATED LINES — Continued

__JON___WAVELENGTH

_ 7i§dﬂag@ﬁdttﬁﬁ;;ﬁ”m”"'

_LOWER

AR & 459.183
AR 4 _ 413,548

T473.925

AR &
AR 4 484.984

3s23P3
2s23P3 |

..3523P3 .

3523¢F3

_AR & - _495.542 @
_2S23P3_

AR 4 465,832

AR & £26.]138

..3S823P3 |

.3823p3

3523P3

AR & = 527.202

AR & 527.588.

AR & 529.320 ...
AR_4 . £31.587

_AR 4 £32.039

3523 9_1__"_.
. 3523P3
3523P3

3s23p3

3523P3

AR 5 = 378.303

AR 5  57C.92S5 ..
_AR 5 646,135

AR 5 111.342

3523P2

AR 5 238,327 _ 35232
.asaae2
3523F2

3s823p2

7 88

AR _5 115.549

AR 6 2€3.594
"192.065

152.664

28
-

352392
.3s23p2

3s 3F2

.3p

3s22p2
3s23P2
..35212rP2
..35823P2.

3823r2
...3523p2

.3522P2
3523p
3s523p
35 3p3

..3%8.3P2
..38.3P3

35 3P

3s _3p 3s
38

4817.620

487.814
488,753
489,715

_2pP€2p2
2P63F2
2P€3P2
2r6302

452.593

2P€3P2

452.967

2P63P2

454.249

2p€3P2

496.417

2P€3P2 3

1 4S56.52)

50C.920

876.817

_36.722

2522P6

2P63P
. 2P63P

. 2P63P

2P63p
.. .2F63P
2P63P

. 2P63P

.. 2F83P2 2P63P
2p€3pr2 2
352

>
pol
WO WO | [~ =t it [od o [ 0 b ot g o [t

37.021

AR10 36,540

2522p5

AR10 36.757

AR11 35.088

-ARLL . . 39.800

*ABILN___Wléﬁliﬁin

_AR14 23-501

_A_eiifs'f, _25.804
_AR15 25.8C¢

42

_2522p5

25224

28 2P2.

. 28
2s

2522P6

CARLL T T34.811 | 2522P4 .

. 2522P4
..2522P4

2P
rid

2822p4

2522pP3
2522p3
.. 25 2P5

2s 2°p

28
2S

...3823P2
.. 3823p2
Asa23r2.
3s23p2

25 3pr3

35 3ep3

2522P4

252293'

.. UPPER

3523p2
3s823p2.

30

30
3DN”
_AR & 486,158  32S23p3 ap._.
AR & 486,475 __3S23P3 __ 3S23P2 3D . _.
_AR 4 493.201

-

30 .
3
30 .

30

30

30
3D

‘58

48

2522p5 4s
2822P5

~2D%
. 2p%
.2
. 2Db®
L R0D®
20%
.epx
.2D%®

20+

[2 X2 K]

0O 0O o

. 20%
20%
20% .

2P%
2P%

2P
10

1§

A0

1S

3P
3P
ar

4P

4p

3p%
ELL

. TERM
__LOMER__UPPER

.20 .
. 2P
2P
.20

2D,

20
2P
2P

2P

8F
2€
2F
2P
. 2P
2P

“Lpe

1P#
35
1Px

.3px 1
..3px
. 3Px
 4p%

30

30

30‘.:”

Ips
30+
30%*

- 30%

30%

..3D%
3px
- 1.5
- 1. SO
3aps

AN SLT e
L22%K

20
20

1F*

1Dx
1P*

1px

4D*

30
30

34
32

12

.22
33

a2

11
22
o1
1¢
12

A1
.23

22

S

21
12
22 ... .

ol

e
12 SR

o3
12

23

01,
o1

34

12
23

PARENT=TERNM
LOWER UPPER.
10
10
10
ET
3p
3p
3p
3p
3p
L3P
3p
3p
3p
3p
3P

2
2p+

3P

2p%
2P
2p»
.. 2P
_.2P%
2P
.. .2P%
2P%
. 2P%
.2P*
25
. .2P%
. 2P%
15
1s
20+
20%
2p»

“3ps
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TABLE II.- CALCULATED LINES - Continued

WAVELENGTH
5C4.184

440.7CS
478,546

2687.845

289,561

290.335

342,.7s¢C
343,568

351.22¢ .

352.066
381.01¢
383,565
385.276
28,752
386.937
388.738
366.640
413.928
550.435
£€54.688

225,221
225.376
225,537
231.825
238.485
239.340

18C.272
266,207
26€,.430
282.856

384,875

289.472
389.516
453.427
5€3.424
€13,743
€21.657
€21.8174
€24,756
€24,821
126.712

141,784
142,365
221.5¢82
401,565
402.922
402,377
406.105
4C7.5¢4
408,950
€72.951

8D

4S
30
30
3D
30

30

CONFIGURATICN
LOWER UPPER
2p6 3P5
3$23F5. . 3523P4
25213p5 3s23ra
31523F4 . 3823P3
3523p4 3522P2
. 38$23pP4 _ 35213pP3
3P4 ar3
. 3P4 ae3
3523pP4 3523P3
382374 3522p3
3P4 3pr3
P4 P23
31523P4 3523P3
rs 2p3
3P4 3P3
3$23P4% 3523P3
2523P4 3523P3
3F4 3P3
2€23P4 3822pP3
3$23P4% 3S 3PS
352363 3523P2
3523P3 3$22p2
2¢23F3 3523P2
3522p3 3523P2
3523P3 38213p2
3523F3 3522P2
2522P2 3523p
3§22p2 3523°P
3§23P2 35212P
3522p2 3s23p
38213pP2 . 3823p
3523pP2 . 3S23p
3523p2 . 3s22¢
3522p2 3¢ 2p3
3§23F2 3§ 3pP3
2822p2 3s 3P3
3523P2 35 2p3
2§2202 35 3P3.
3§23P2 1S 3P3
32523p2 3S 3P3
2522p2 3s 3p3
382 3P 382
152 2P 382
2§ 2F2 3¢ 3P
3s 2ap2 3§ 3p
3§ 3p2 35 3P
as 2p2 s 3P
2s 2p2 3s 3p
3§ 2p2 3s 3p
35 3f2 3as ap
2€2 3P 3§ 3P2

O OO0 OO OONOOOH OO ©

OO

TERM
LOWER UPPER
1S 1P*

2P%
2P% 4P
3P . 3Ds .
3p . 3D*
3e 30x
3 3P%
3P, 3px
3P .
3P Ipx
1S 1p%
3P 3sx
3p 35%
1s 1P%
3p asx*x
3p ©3S=*
3p 55x%
10 C3px
3p 5Cx*
10 3Pk
45% 40
4S* 49
45* 4P
20% 20
2D* _2F
20%* 2F
10 1P%
10 1px%
1D 1P%
1S 1P*
P 30*
3P 3D»
3P 30=*
3p 1P%
1s 1P%
3P 3px
3p apx
3p 3P%
3p px
3P apPx
ip 30%
2Px 20
2P* 2D
4P 4pP%
4P 4P%
4P 4P
4P 4P%
4P 4P %
- 4P 4P%
4P 4p*
2P%

(2 X] OO0 OO

20

P

20

S

JJ
o1

23
12

01

11
0
11
.21

- 21

3 D
I § S

01 L

) §
)
22

21

o
22

22

23
21
a3
34

33

21
21

21

1
12

01
(1
01
11
12
21
22
21

12"

23
22
11
12
21
23
32
23
22

PARENT-TERK _

_LOMER UPPER_

2P

I ¥
21 .

3P

L 3P*
3P

3Ps
3p%
1.1
Ip*

43
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TABLE II.- CALCULATED LINES - Continued

CCNFIGURATICN
WAVELENGTH LCwER UPPER

123.729 2§ 2P 3s
122.853 as 2p 3s
143.804 as2 38
270.6¢4 2s 2D. 3s
23C.703 as 3D as
230.733 2s 3D 3s
220.755 3§ 20 38
230,757 28 3L 3s
23C.774 s - 38
425,422 2P€2P2 2P&2P
425.935 2P€2P2 2FE3P
431.041 2PE2P2 2P&3P
432.110 2P63F2 2PE2P
435,317 2PE3P2 2PE3P
435,562 2PK3P2 2F63P
425,951 2P€2pP2 2F63P
437.234 2PE3P2 . 2Pé&3P
431.238 | 2F¢3P2  2F63P

442,001 2P€3P2 _ 2P63P

H T
™l oo oo DX DWwDWoE D WD®DE®
i : [

K 551,6€9. .. .. ... .3S._.3P_ _2P63P2 = .
K 561,941 . 32§_.2P  _2P€3P2 -
K 564.84S ... ___3S 3P __2F63P2
_K _....569.6S4__ .. _ .35 3P __2p63P2
K. 0120969 .. 35S 3P 2pP63P2
_K_9_ .. 98,810 _ 5P
K9 58.8C8 s
K_9 $S,395 ... 3P . _ 6D
K9 98,7710 ... . 3P . 6D
K__9 119.085 . _. ... .58
K. 9. _..119.934 . _ . . 58,
K 9. .. .. .. 461.55S 3D
2P5 6D
2P5 6D
2pS 50 .
e .. ... P4 3D
....2822P4 3D
252204 30
~ 2P4 3D
2P4 3D
2P4 3D
- . 2P4 3D
1 .2P5 .. .. 2P4 3D
33,134 2PS 2P4 3D
.33.289 . ... 2P5 . 2P4 30
35,602 2522P5 2522P4 3S
. .35.713 _2P5 2P4 3D
.35.896 . 2522P5  _ 2522P4 35S
31,616 _ 2S22P5 2S22P4 3S
.- 38.056_ . _2522P5__ _  .2S22P4 3S
38019325 .2P6 . ..2S 2P5 3§
. ...3B.355 2S5 2P¢& 28 2P5 3§

44

3D
3D

COPOODNOOOONDOONOD OO,

TERM
LOWER UPPER  JJ
3px* 3D . 12
3ps .30 23
G 1S 1P% 01
30 - 3Fx 12
3D 3AFx 23
30 3AFx% 12
30 3F=x 34
3D . 3Fx 34
3D 3F% 23
3p 3P 1C
3ip acs 01
3p D= 12
ap 3px 11
3p an= 23
3P 3D0% 22
ip 2p=% 21
3p apx 12
3p 3Dx* 21
3ip 3pP*x 22
. 3px 3P 12
3px 3P 01
E L4 N 1 22
3Px 3p 10
3Px% 3p 21
625 _ .. .2px 11
G 25 ... .2P% .
2P%  2C la.
.2P* 2D .23
o.2px 25 11
.2P%  2S 21
2P® .20 22
1S, 12%K 01
18, 22%K 01
1S . 12« c1
2P% - 20 23
2P* 2D 23
2P% 20 12
2p% 2D 23
2P% 2P 22
2P% 20 23
2pPx  2¢p 11
2px  © 2p 22
2P% ri 21
2px 40 22
2P% 28 21
2pPx 20 12
2P% 2S 11
2P% 2P 11
2P% 4P 12
25 2P% 11
28 2Px 12

-1z

PARENT=-TERF

. LOWER UPPER

2S
2S

28
2S
2s

2S 2S

2s . 2s

2s 2s
2p%
2p#
2p*
2P
2F%
2p*
2p%
2p%
2p#
2p#



TABLE II.- CALCULATED LINES - Continued

— e it .. CONFIGURATICN
__ICON  WAVELENGTH . LOBER = UPPER
K11 _38.406 28 2P6 .28 2PS5 3§

K 12 _..30.157 _ _2S22P4 . 2S22P3 3D
K12 _ .30.387 2S22P4 . 2522P3 3D
K12 . ..30.598 2822P4% . . .2S22r3 3D
K 12 ... 33.961 . .28S22P4 2522P3 38
K12 34.128  2S22P4 . 2S22pP3 3§
K12 . ..34.195.. 2522fP4 2522pr3 3§

K.12 ...34.35) . . _2522P4 2S22P3 3§
K13 . 3C.100 . . .2522°P3 .2822p2 35S
K. 13 . 157.81& . 2S22P3 25 2r4
K13 . 1€4.137 . 2S22P3 2S5 2P4
K.13_ . 166.121 2S22P3 25 2P4
XK. 13 . _.._.178.18)1 . ._.2522P3 . 25 '2P4
K 13 179.484 _ 2522P3 25 2p4
kK .13 .202.,104. | 2522P3 2S 2P4

K.1l4 147,588 . 2%22pP2 2S 2P3

K. 14 . 15C.537 2522P2 2S5 2pP3
K. 14 - 161.761 . 2822P2 25 2P3
K.l4 183,994 2S22P2 28 2P3
K 14 . 172.181  2522P2 2S5 2p3

K 14 175.397 2522F2 25 203
K 14 1€5.918 | 25222 25 2P3

K 14 19C.506 2522pP2 2¢ 2p3
K 14 165.459 2522p2 2S 2p2

K 14 156,222 2522pP2 2S 2P3

K 15 24.237 25 2P2 28 2p 3D

K 16 22.726 28 2P 25 3D

K 16 22.77% 2¢ 2° 28 3D

K 13 2.585 - 1S 6P

K 19 2.615 1S 5p

(-2 TR > B -+ B 1}

(2]

TERM
LOWER UPPER
25 2P
1D 1F=*
10 10=
3P 2p=
10 10%
3P 35x
1S 1Px
3p 3Sx*
4S5% 4p
2p% 20
2% 28
2P%, 25
2D 20
2D* 2D
2Px 20
3P 35«*
3p 3sx*
1D 1P*
3p 3S*
10 1C*
1s 1Px
3p 3p%
3p 3px
3p 3px
3p 3px
4P 4px*
3p% 3D
3Pp% 3D
2S 2P %
28 2pP%

OO0

JJ
12

23
22
23
22
21
c1
11

23
22

11

21

- 22

33
23

01
11
2l

21

22
01
o1
11
22
21

23
12

(S

PARENT-TERM

_ LOWER UPPER

20+
20+
4S*
20#
45
20
452

3p

3p=»

45



TABLE II.- CALCULATED LINES — Continued

e ... . .. . CCNFIGURATICN
_TCN . WAVELENGTH . tOWER _ _ _UPPER . JJ___LOWER UPPER
ca 3 . 3Cl1l.7S¢ 3pP6. . 35858 61S . 11 o1 . __2P%
CA 3 204.323 . 3pé 3PS 5s  G61S 22+ 01 = 2P%
CA 3. . 410.762. . 3p6.. . ... 3P5.4S5S G 1S 22% Q1 2P*

. 325.704_ 3523P5 3S523°4 3D G 2p% 20 22
.329.062  3523P5. 3S23P4 3D G 2P* 20 12 10
338.580  3S23P5  3S23P4 4S G 2Px  2¢p 12 3P

3p0% .23 45
30% 12 4S%
—1) L (+} W 45*

L3sx.o.oa

... 223,635  38S23P4_ _ 38523P3 40 - G 3P
..225.315  3523P4 3S23P3 4D
. ..R%€.123 2523P4 . 3S23P3 40
.. R87.060 . 3P4 . ___3P3 4S5
. 288,255 . 3S23P4  _3S23P3 4S
.. .293.169 | 2523P4 . 2523P3 45
5162642, 382 . ...3522P3 3D .

Regitadt BB 28
LRI EEC IV RV RT IC LT §

30* 01 4S*

0. 3S23P4 ____ 3S 3PS5 10 T3px 22

3523P2 3D G 4S* ___4P 21 __3p
3523P2 30 G 4S* 4P 22 3P
3523P2.30_ G 4S*___ 4P 22 ap

. 2€9.780 | 3s23P2  3523P 4S 1D 1P* 21

€A 9. 120,133 2s20 28
CALO . . B2.265 3P e
.CA10 .. 82.612 - G _ e

.Lalo . 82,800 . 3S  ...53P G2
.Cal0 82,866 .3S . .._....5P G2
CA10 . . ..99.445 . . 2P .

.CAl0 ....122.78¢ . . . .2P

£A12 .. ..28.018 2P5 . _.2P4 3D _ G 2P% 2P -
CAl2 . . .28.119 . 2p5  2P4 3D G 2P« 20 23
£ALr2 . 28.508 2P5 . ... 2P4 3D G 2P* 20
.CAr2  28.667  2P5. _  2P4 3D G 2p% 2P
CAl2 ~ 28.738 _ 2P5 ; . 2P4 30 G 2P 2P 21
- CAl12 28.759 .2P3 . . . 2P4 3D G 2P¢ 4D 22
CAl2 28.883 . 25 . 2P4 30 G 2pP% . 2P 11
.CAl2 29.606 . 2F5 . 2P4 3D G 2p¢ 20 .12
car2 - 33.028 - 25 2P6. 2¢ 2P5 35 .25 . _2P%

cale 33,041 2S5 2P6 . 25 2P3 3s  2s

46



TABLE II.- CALCULATED LINES — Continued

S e .. . CCNFIGURATICN = TERM _ PARENT=TERM
C_ION_ WAVELENGTH_ . LOWER _ . UPPER _LOWER UPPER _ JJ  LOWER UPPER
. ..302.663  3pP6 3D _ 3P5302 .2D% 22 1S
.....3CG3.43€  2P6 30 3P53D2 .G 2D 2D 33 1s
...3C5,907. . 2P6.3D_ 3P53D2 .G 20 . 2F% 34 - 18
..30.027 . .. . .2f6 3D _3P5302 . 62D 2F% 23 . ‘1S
_....184,984 3PS5 .. 3P4 4D __ G 2P% 20 22 : 10
. ..185.632 . 385 . 3P4 4D G 2P%. 2D 23 1D
...186,296 3F5 3P4 4D G 2P% 2P 22 10
-166.520 ...3P4 4D G 2P% 20 12 10
.186.643 3P4 4D G 2P% 23 21 . 1)
187796 .G 2P% 2P 12 . 11
Co 886219 . _2WS. 3P4 G 2P% 28 11 : - 10
... 189,776 3S23F5 _ _ 3S823P4 58 2P* 20 23 1D
.19C.782 . 3pSs. 3P4 4D G 2Px_ 2F 23 3P
.191.53€ . 3PS5 . 3P4 4D __ G 2P% 4F 23 3P
5, . 3P4 4D G 2P% 2D 22 : 3p
_.3p5 3P4 4D G 2pP* 20 23 ] 3p

... .3°5 . 3P4 4D G 2P¢ 20 12 3P
....377.104 35225 3823P4 3D G 2P% 20 23 3P
...380.206 . 3S23P5. . 3S23P4 3D _ G 2P% 20 22 3p

386,494 3823p5 3523P4 30 G 2P% 20 12 3e

.8C 6. 211,651 3f4 3P3 30 G 3P 10*% 12 —_2ps
_SC 6. . .292.222 . . _2P4 3P3 3D__G 3P 1pP% 21 20%
256,949 3P4 _ 3P3 3D ___G 3P 3p* 11 2P%
.258.166 3P4 3p3.30__G 3P 3p* 12 : 2p*

3S23F3 3523P2 3D 20* 20 22 1D

3S23P3  3523P2. 3D 2D* 20 . 32 10
— ..3s23e)3 3523P2 3D 2pPx 2P 12 10
...309.181 3S23P3  3822p2 3D 2Px 2° 22 - 10
354,171 3523F3 3523P2 3D 2p% P 21 kY
..3823p3 3523P2 3D 20P% 2P 12 3p
_.3s23pP3 3523P2 3D 2pP* 2P 22 3P

3523P3_ 23S 364 2P*_ 25 11
.3523P3 35 3P4 25 21

3s23p2 3S23p 3

.. 3823P2 3§ 3P:
.3s23p2 38 3P3,
3s23P2° .

.3s23p2
3522P2

3sazp2 .

573.106

© 84,517 as2 3p
.95.025 = 282 3¢
317.841  3S 2p2
. 218.612 . 2s 22
319,515 3S 3f2
. 219.98¢ as 2p2
320,765 3s 23p2
222.63% as ap2
322.711 3§ 2p2
323,194 3s 2p2
384.413 3523°f
386.195 as2 3p o L
39¢. 221 28212p o * 2F

w
o
VOOV OOVODOOVOO 0D



TABLE II.- CALCULATED LINES - Continued

- ... _CONFIGURATICN TERM
-ICN__ T WAVELENGTH_ _  LOWER__ UPPER LOWER UPPER
SC 9 352.867 3523p 3S 3p2 G 2p% 2P
sC 9 369.755 ag23p 3S 3pP2 G 2P% 2P
SC 9. 426,741 23S 2p2 _ 3pr3 4P 45%
SC 9 451.452 31$23F 3S 3p2 G 2P% 20
sC 9 £§22.265 282 3P 3% 3p2 G 2pP% 20D
SC 9 €43.388 3s23p 2¢ 2p2 G 2pP% 20
SC10 338.340 s 3P 25 3D 3Pp% 3D
SC10 422.234 as2 - 3s 2p G 1S 1p*
SCl10 449,283 ag 3P 2P2 3px . 3p
sCl0 455,237 ag 3¢ 3p2 3p% ap
$C10 458,116 25 3p 3p2 3px 3p
SCl0 456.387 as  2p p2 3p% ap
SC19 464,977 g 3P 3p2 3p% 3p
SC10 468.673 :s 2P 2p2 3p%k ap
_SCl1_ 382.072 .20 v 30 2p% 20
.382,692 . ..3e . . .3 2p% 20
.3 . 2px 20
3P 6 25 - 2p%*
. .3P G 2S5 = 2p*
_Scl2 T 21.935____2522P6 _ __ 2522P5 4D G 1S . 12%K
_SC12 22,107 . 2522P6. ... ..2S22P5 4D G 1S  22*K
sCl2 22.875. . 2522P8 _.2522P5 45 G 1S C11%K
sC12 23.002  2522P6 2522P5 45 G 1S = 22%K
_jgll_,_*_jﬁlz&L_wnm__295 . 2P4 3D _ G 2P* 2D
_SC13  24.623 . 2P5 . 2P4 3D G 2P* 2p
__S_Ql}_,___?LiZBZ‘,__ e RBS_ . .2P4 13D G 2Px% 2P
_SCl4 __122.T00  2S22P4 . 2S 2p5 10 1P*
SC1l4 132.93Q _2s22ef4 | 2% 25 1S 1p*
SCl4 145.168 2822P4 2S5 2P5 .G 3P .. 3p%
_SCl4 148,573 2S22P&4 .. ... 2S5.2P5 G 3P, .3p*
_SCla 150.574 2522P4 25 2P G 3P
SCl4  151.958 . 2822P% ... . .25.2PS G 3P 3Px
SC14 _ 152.971 2S22P4 . . 28 2P5 . G 3P apx
SCles 157.91% - 2S22P4 25 2P5 G 3P 3%
_SC1s _119.080 2S22P3 . 2S 24 = 20% 2°p
SC15  124.233 252283 2S 2P4 _ _  2D% 2P :
_SC15 = 125.87)  _2S22p3 .. 2D% o2e .
SC15 17€.090 2522pP3 . G 45% 4p
—SC15 113.413 2582293 2P&4 G 4S% 4P
SC15 181.271 . 2522P3 . 2S _2P¢ G 45 4P

48

JJ
22

22
12
23

11
01
12
c1
22
11
10
21

23

22
22

12

11

o1
(43 §

.ol

01

12
21

12

2
ol
21

10

L3P 22

PARENT-TERNM

LOWER UPPER

3 TR

25
28
2S
2s
28
2s

'

2P%

2p*
~2px

2P

1S
10
ar



TABLE I.- CALCULATED LINES - Continued

“

A . _324.841  3s23p2
TI .. 329.283 3s23e2 .
T 9. . 335.974
J1 9 .. 441.975 |

...3S23P2 . 35S 3P3

oo .. ... _CONFIGURATICN ) TERM PARENT-TERM
__ICN _WAVELENGTH _ LOWER = UPPER LOWER UPPER JJ  LOWER LUPPER
11 3 1431.728 . . 3D2 . . 3C 4P 3p 1pP* 21 .20
T1 3 1434.6986 _ _  3C2 3D 4P 3P 3p* 11 2D
TI & 254.198 2P¢ 3D 3P53D2 G 20 20* 23
TI 4 256,404 3P6 3C  3P53C 4S G 2D. 20%* 22 3D*
1 & 2%4.42S° . 2P6 3D 3P53D2 . - 6 2D 20% 32 :
T1 4 254.692 . . 3P6 3D 3P530 4S G 2D 2D% 32 3D=
TI & 256.374 . ., 2P6 3D  3F53C2 G 2D 20* 22 1S
T1 4% _256.946  _  2P€ 30  3PE3D2 G 20 2D* 33 1S _
T1 4 257.284 3Pe 3C 3P53C 4S5 G 2D 20% 23 30%*
_T1 & _257.,43C _3P¢ 3D | 3FS53D 4S 6 2D 20% 33 3p*
Il & 25%9.332 3P6 30  3P530 4S G 20 4D* 23 3p*
Tl &  25%.522. . 2p¢ 30  3PS3D 4S G 2D 40% 34 30%
Tl &4 264.625 3P6 2D 3P530 4S5 G 2D 4P* 32 3ps
YY1 &4 264,647 1pe 3D 3P53C 4S G 20D 2p% 21 3ps
Tl &4 266.577 3pe 30 3PS3ID 4SS G 2D 2F% 23 3F%
TI 4 2617.039 3P6 30 3P53C 4S5 6 20 2F%* 32 3Fs
TI 4 268.361 3F¢ 2D  3P53C 4S G 2D 2F* 34 3Fs
Tl & . 268.932 3P6 30  2F53C 4S G 2D 2P% 22 3P
X1 4 . . 270.112 2P6 3D 3P530 4S G 2D 4F* 34 3F%
Tl 4 .. 271.197 aP6 3D 3PS30 4S G 20 4F * 23 3F#
_T1 4 2684.538 3P6 3C  3P5302 6 2D 2F% 34 1S
TI .4 264,973 2pg 30 3PS3D2 G 20 2F* 23 1S
_T1 3 . .1€2.07¢ rs 3P5 58 G'1S 11*x 01 2P
. T1 5 164,445 “3P6 3P5 55 6 1S 22%k 01 2p*
TI 5 170.159 F6 3P5 4D 15 12*y 01 2p»1
TL 5 171.950 2P6 PS5 4D 15 23*xy 01 2p%2
TI 5 229.155 3P6 3P5 4S5 6 1S 22*k 01 2p*
TI 6 2¢3.890 3522P5 3523P4 4S G 2P+* 4p 12 3p
T 7 122,622 3P4 3P3 55 G 3P as* 21 4%
117 124,335 P4 3P3 58 G 3P 35x% 11 45
4 4 124.535 2F4 3p3 5§ G 3P asx 01 45*
T 7 166,853 3P4 3P3 4S5 G 3P 10+ 12 20%
TI 8 257.453 3S22F3 1523P2 3D 2D% 2P 21 3p
JI.8. . 3£1.500 2s23P3  3S23P2 30 - 20% 2P 22 . _...._.._3
TI 8 302.429 . 2S23P3 | 2S23P2 30 2D% 2P 32 . _....3p
J1.8. 500,195 .- 3S23P3 . 35S 3P4 .. .G 45%__ 4P 21
T8 . 505.035 . . 2523f3 .G 4S% 4P 22
I1.9 .. 136.9E5 3823P2 . .. 6. 3P 3P 12 2P»
T19 . 1317.137 3s523p2 6 3P, 3p* 01 e RP%
TI 9 127.364 - 2523p2 > G 3P 2P*
1 9 137,723 3523P2 . . ..3S23P 4S5 . G 3P 2¢F%
Y9 137,947 3S23P2 | 3523P 4S. G 3P 2P%
Y1 9 _._..13g.51C  3s23p2 3 a .6_3P 2P
T1.9 . .280.450  3523P2 .G 3P __2P%
9. .G,
9 6.
6.
G

49



TABLE II.- CALCULATED LINES - Continued

. _PARENT-TERNM
R JJ _LOWER UPPER
L.12 1S 1S
23 s 1S
23 3pe
12 3p*
33 —_3ps
21 3p%.
22 ap*
1115 1s
21 1S 1S
127 1s s
23 15~ 1s
22 1s 1S

G . ..... . CONFIGURATICN .. _ .
.. JON  WAVELENGTH _  LCWER _ . UPPER . _ |
JT110.  101.163 .. 352 40 G 2ps
1o . 101.902 . 382 3P 352 4D . 6 2P%
_I110 . 123.035 23§ 3P2  3S 3P 45 4P
rno .. 123,329 35 3F2 35S 3P _4S . .
JTI1R0. . 123.6568 3§ 3P2 3S.3P _4S_
..-124.185 3

as w2 _353P 4S . 4P
...38.3P _4S
....382 4S
352 30
35230

—....382.30 G

. 126.800 352 2P
288,720 . .3s2.2P

.. .265.69C 352.2P 35 3P2 62
378,040 352 3P _
2880243 282 3P 35S 3P2 |

489,278 352 3P 32§ 3P2

31,351 as 3p 3s_SD
. 90.843 3s 3t 7. 3s 5F
. $3.377 28 3 3s 4D
113,946 35 3r . 3§ A4S
125.6C8 3s Ip 35 4F
125.940 2¢ 30 | 35 4F
125.979 35 3D 35S 4F
126,017 2 2t _ 3s 4F
126.160 as 3 3S  4F
2¢5.952 s 3p 3s 3D
267.698 s 3p 35 3D
302.093 35 3p 3s 3D
302.884 s 3p 3§ 3D
306.907 s 3p 35 3C
3¢7.33¢ 3s 3p 35S 3D
312.206 as 2p 35 30
186,775 352 ' 3s 3P
415.024 25 ap 3p2
573.683 152 - 35 3p

27.616 2P6 35S 2P53S2

27.922 ZPe 3S  2P5352.

82.524 3c 5F
126.861 2p 4P
140.338 20 4P ,
34C.972 L ED] 2p* 20 12
35C.126 2P 30 2P% 20 23
351.226 3F 1o 2pP% 20 22
459.892 3s 3p 2s 2P* 12
476.329 2s K1 2s 2p» 11

G

G
TI13 21.027 2522P6 . 2S5 2P¢ 3P G 1ls 1P% 01 28
TI13 21.065 2522P6 28 2P¢6 3P G 1§ 1P+ o1 _
TI13 cl.121 2522P6 2S 2P6 3P G 1§ . 3P% c1 .28,
TI13 21.150 2822FP5 2S 2pP¢ 3P G 1S Ipx (¢}
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_1151
1153

. 1013,

1C15.°

1C17,

1018,

1116,

1118,
‘1123,

11240172

1120,

4C7
950

932

TABLE O.- CALCULATED LINES —~ Continued

' RAMELEﬁéiH;fZ

400 .
: 515 ..
J1C19.1638.
J1C66.172 .

796 f_
1120.433
320

958

11=a.1e2“"

1137.
1139,

 “1lﬁL1

1146
1151,

- 1153,

125§

448

171

816 .
+845  _ 3C3

003

664

‘<<
lw

..1158.98
-1160.!
1162,

1167
_1168,
_1111.

982

.689 3

979

368 . .3€3 . .
1164,
_.11¢&5,

«072
832 _

634
481 .
-558 .3

<le
i
{
i

|
|

w

1

-

]
<
N H H N . :
uuwwwuuwmuuuwuwwubw

<<<s<<<kgﬁkkkkxsk

<
&

11175,

08l

11717,
1178.1

1181,
1268
..1270.
1274,
1304,
..1308,
1316,

1312,

1313,
1314.
1216,
1316,
1331.
1238,
1349.
1351.
1358
‘1389.
1411.

7CT.

873
644 ... .3

405 .

o491 _

556

352
716
824

438

313
252

713

005

540
375
443
023
645

0246

5C2

270

646

. CCNFIGURATICA

. LOWER UPPER
Dk 302
3C3 302
2D3 . g2
ica . 302
L33 ac2
ip3 . 302
303 202
ac3 3C2
303 . 302
303 302
.. aes 302
. 3c3 in2
302

ac2

302

D2

3p2

302

.. 32

. 202

202

3ap2

202

c2

202

2L 2c2
ac3 302
3c2 202
303 302
2c3 o2
3c3 302
3c3 2p2
3c3 ca.
303 302
203 302
2c3 3c2
) 3p2
3Cc3 3C2
3C3 ap2
3c3 ac2
3ac3 3ape2
3c3 302
3C3 202
3c3 3p2
3c3 3c2
303 . 302
3C3 ap2
303 3ac2
3c3 2
aca 302,
ap3 202
acs3 302
acs3 2p2

3ce p

G
-G
G
G
G

POAONOHG

OO0 O ONOOEOAMO0O @

TERM
LOWER UPPER
4F 40%
4F 40%
4F 4D%*
4F 40*
4F 4D%
26 2H*
4P 4Px
4p 4Px
4P 4P
4P 4P %
2H 2H=
4F 20%
4F 20%
4F 40
4F “D*
4F 4D*
4P 4D%
4P &4D%
4F 2F*
&P 40%
4F 2F %
4F 4F 2
4F 4F %
4F 4F*
4F 4F%
4F 4F %
4F 4F*
4F 4F*
4F 4F %
4F 4G*
2H 26G*
4F 4G*
49 45%
4F 4G*
4F 4G*
26 2G*
26, 2G%*

26

4P 4D*
26 20%
4P 4D*
4P 4D%
26 4D*
4P 40%
26 4D %
40 4D%
26 2F %
26 2F%
2H 2G*
2H 2G*
2H 2C*
2D 2D%
20 2F%
3p 1Px

26*

PARENT-TERM

LOWER

UPPER
23p
A3P
A3p
A3p
A3P
AlC
A3P
43P
A3P
A3p
216
A3F
A3F
A3F
23F
A3F
A3pP
£3p
A3F
p3p
A3F
A3F
A3F
A3F
A3F
A3F
#3F
A3F
A3F
A3F
A1G
A3F
A3pP

A3F
. A3F
. A3F

A3F.
A3F
A3F
A3F
A3F
A3F
A3F
A3F
A3F
A3F
A3F
A3F
A3F
A3F
A3F
A3F
A3F

20

51
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TABLE II.- CALCULATED LINES - Continued

WAVELENGTH
159.943
200.206
200.658
26C.885
202.669
203,928
2€8.65}
208.956
210.217
211.985
212.344
212.428
212.942
212,481
224.306
224.457
283,977

©264.372

481.193
(4E2.655
464,096

. e20.588 .
. 828,608 __
. 137.861 .

139,235

224.001
(228,767

123.358

1£4.563 3s

101.678
.1C2.320.
102.477.

. 113.302
113.622
114.573

...115.416
. ..115.570 .

. 224.534 _
. .227.684

. 229.595
237.58$
240,365 -

.. 242.055

..243,9176

- 244.106
. .244.810

.245.584
246.571

. 253.720 @

. 25€.638

. 268,977

- 3pe

. 5C6.981 .

o 3Pe
" ape
.3P6

J3Fe

-1, Z
3P4

L 3P6

LU

1.2

L2P4

CCNFIGURATICA
LOWER = UPPER _
3F6 3C 3P53C 4S8
2p6 2D 3F53D 4S
3P6 2D 2P53C 4S
3F6 3D 3P53C . 4S
2P¢ 2D 3FE2D  4S
3P6 30 3P53C 4S
3fs 3D 3FS3C 4SS
3Ps 3C 3P53C - &S
IPé 30 3P53D 4S
3f6 2D IPE3D  4S
2Pée 2D 3P53C 4S
2pe 2D 3PE2D  4S
3fF6 2C aps52C 4S8
ipe 2D 3P530 4SS
aps 3D 3p53C2
36 3D 3p53C2
ap¢ 20 3P& 4F
3F6 2D . 3P& 4F

aps 3 .
.. 3P6 4P
3P6 3D
2F6 4P
3P6 4P 3P6 5%
3F6 4P 3P6 5

AP

3PS *0
22P5 3523P4 4S
. 2P4
3P4

IF4
3P4 3P3 4D
e 3P3 4D

afrs

3P4 ..3P3 3D_

~3P3 3D
3p3 3p

2pP3 30

3P4
P4
P4 .. 3P3 3D
Py
ELC 2
L S
3P4 o
] S
3F4

.. 3P3 3D
. .3P3 30
.. 3P3 3D

.2P3.3D

-G 2D

3P6 4P

o 6 3P 1Px
..3P330 G 3P

... 3P3 3D

333D 10

TERM

_LOWER - UPPER

_3P€ 4P G 2D ..

. 3PE _6S

..3P3 4D G 3pP
73P3 4D

.6 3P

© 33 30 6 3P
3P3.30 1

G 20~
G 2D

20%
20%
. 2D%
20%
4D*
4D%
2F%
2F %
2F*
4F %
2P
4F*%
- 2P%
4P%
20%
20%
2F%
2F%

2pP%

G 20
G 20
G 2D
G 2D
G 2D
G 2D
G 20
G 2D
G 2D
G 20
G 2D
G 2D
G 20
G 20 -
G 2D

G 2D

PARENT~TERM

LOWER = UPPER
3D»
30
3D#
3c*
3Cx%
2p»
3Fs
3F*
3F»
3Fs*
3P
3F*
3P
3p=

1s

1S
22 1§ 1s

1s

34 1S

G 2D

2P* - 28

2p%
2px

32 s 1S
L. 18 1§
21 1S 18

25

2Px 28 .

Al 1s 1S

21 18 D

2P%]

e 2P%2
2P%

_2p%

3P4 4D G 2p% 2P

G 2P*

.. 3P3 55 G 3P,
. .3P3 55
.3P3 58
...3P3 6D

R *
G 3P

10 - ...
G 3P

1D 1f* 237 T TTop%

G 3P

63p 1

1S

G 3P 35%
G 3 .3
1D 3D%
G 3P

_ngﬂjawuwww:,wnmu




TABLE II.- CALCULATED LINES — Continued

" CONFIGURATION 7 __PARENT=TERF__

2715.51¢C 3s22p3 3s23pP2
276.612 3S23F3 3523p2

ICN  WAVELENGTH LCWER  __UPPER oJd __LOWER UPPER
v 8 _ 217.270 3P4 3P3 3D 1S -1P* O} | 20%
v. 8 2¢9.890 3k4  3P3.30 _ 10 . _10* 22 _ 20*
V.8 456.296  3S22P4 35S 3PS5 E14 SN 1
v 8 472.919  3823P4 35 3PS5,

v 9 129.688  3S22P3  3S23P2 4S
V. 9 - 13C.324 | 3S23P3  3523P2 4§
v 9 .130.762 3522P3 . 2823P2 4S.
vo9 121.193 2§23P3  3523P2 4S.
vV S 133,618 2523p3 3s23P2 4
vV 9 134.002 3S23F3  2523P2 4S
vV 9 124,580 2523F3 . 3S523p2

vV 9 134.968 3s23p3 | 3523p2

vV 9 245.059 3523F3 3523P2

vV 9 . 247,654 3523P3 3521202

vV 9 271.198 3523P3 2522p2

v 9

v 9

v 9

v 9

452,527 3523p3 3S 3P4 G 4S%
457.657 25213pP3 1S 3P4 G 4S*
vV 10 115.157 3823pP2 3S23P 4S5 G 3P 3P 12 2P*
v 10 115.651  3S23P2 3$23Pp 4S G 3P . 3px 01 2p%
vV 190 115.852 3522F2 3823P 4S G 3P 3px 22 . 2P%
vV 10 116,200 2522p2 1523P 4S G 3P ap* 11 2P
v 10 116.367 3823P2 3S23P 4S G 3P 3P 1c 2p%
vV 10 116.898 2521p2 3€23P 4S G 3P 3pe 21 2F%
vV 10 256.22¢ 3523P2 3S23P 3D G 3P 3P* cl 2P
vV 10 257.2C2 2§22p2 3823P 3D G 3P 3p% 10 T 2P
vV 10 258.554 2§213P2 2$22p 30 G 3P px 11 2p*
vV 1o 262.161 3$23F2 3$23P 3D G 3P Ipx 21 2p*
v i 262.642 1$23P2 3$23p 3D G 3P 3P% 12 2F%
vV 10 266.387 3s22p2 3S23p 3D G 3P 3px 22 2pP*
vV 10 . 267.036 1823F2 35 3P3 G 3P 1P% 11 :
vV 10 301.692 3522P2 2S5 3p3 G 3P 1P* 21
vV 10 3CE.4T6 35212p2 3S 3p3 G 3P 5% 11
vV i1o 209,457 1S23¢2 25 2p3 G 3P asx (]
v_10 213.635_ ... 3523P2 . 3¢S 3p2 G 3P . 35 21
v_10 323,902 _ 2S23P2 35S 13P3 1D 1pP* 21
¥ 10 __ _ 40C.563  _3S522P2 ... .35 .3P3 .. G 3P . 3P%x 1
v 10 409.363  3822F2 . ....3S 3P3 . G.3p 3P 2
v 11 €6.,817 . ..2%2.3P . ....3S2 4D G 2Px_ 20 . 12 1s 15
Vi1l . 87.506 ... . 3s2.3P .  3S2 4D G 2P% 20 23 1$ 1S
V11  1C4.T76S..._ 35S .3P2 . .35 3P 4SS 4P  4Px 23 3ps
V11 . 1¢5.033  _3S_3P2__ 3S 2P 4S 49 4P% 12 3p»
v 1l '1€5.340 35S 3F2 35 3P 4S 4p 4p* 33 Ip#
V11  _1¢€5.873 ___3S 3?2 . .3S.3P 4S 4P 4P% 21 ) 3p»
v 1l .. 106,003 35 3P2 _ _ 35 3P 4S 4p 4p% a2 3p#
v 11 106,720 ......3S2 3P .. 352 4S5 G 2p* 2$ 11 1S - 1§
N1} . 1c7.823 . 3$2 3P 352 4S G 2P=% 28 21 1S 15
V11 . _P265.767 .. 352 3p 2s2 30 G 2P* 2D . 12 1S 1S
Vi1l 212.084 352 2p 3§52 30 G 2pP% 20 23 1S 1S
_ V11 . _272.655 . . 3%213p _ .352 3D G 2px 2D 22 1S 1s
v 1l 326,365 2€2 3P 35 3p2 G 2p% 29 11 1s
V11 331,105 382 3p  3S 3p2 G 2Px 2P 22 1S



TABLE II.- CALCULATED LINES ~ Continued

. ION

WAVELENGTH

N 1) 326,848

11

2517.190

11

358,163

11

449,144

J6.9C4

106.679
-.-106.802
106.916

266,127

271.475

282.792

.38

FTORER

ac
...38.3C
264.592 |
e 252
270.451 . 2S 3P
L3583

.. . CCNFIGURATICN
LOWER

382 3p
2f2
.35z 30
_. 352 3p

35 3p2
_ . .3r3
3s 3pP2
. 3s 3pP2
.. 3§
3s
3s

3C

3s 3p 3%
- 3§
....38
J3s .30,

ER

s

283,175

288,239

356,301 ..

£21.864

118,041

13

118,465

13

112,402

13

313,736

13

323,543

13

<K< Kl<i€K|€« K|

13

D ¥, S
~Vie . .18,897
A X S
N 14

V5224192 .

54

CR

CR

w -\

o

LN

0 ® WP ®®mDE 00D

18,758
CRe.m1T
. 21.285

4$47.0¢65
467.448

208.870

_...2€8.211

.. 371.89¢
.£€C3.154

T 6(9.486

£8.369
102.234
1C2.447

- 102.964
- 1C3.3013
1€3.481
. 103.694
1C4.003
1€4.550
- 1€5.133
1¢5.381
105.537
105,643
. 106.678

- 1
3830
L3820 L
382

422,526 .. .. 35
443,211

2522P6
2822P6
2S22F6
2522P6

3P5

35 30
.38 30..

. .38
as

2P5

3P4

s .

UPPER

3p

3P .

4P
4p

3D
3D

3P
p

30

3s

C3pa ap

4D

G

G
G

(2] aaOO® (2 X 2]

C 2%
_2px

t

hmmmbommonbbﬁﬁ

62D
G.20
.2P%x

. TERM |
LOWER UPPER
2p% 29
4p 4S*
2 25
2p% 20

3F*
3F*
3F%
3F%x
30
3D
3D
3D
30
3D
3D
1P%
3Px

2P%
2P%
20
20
20
2P%
2P%

1P
3P

12#K
21K

4p

10 1F*

3p

3F*

JJ

21
32
21
23

34
23
12
34
01
12
23
22
12
11

23

01
c1

PAR
LOW
1s

1s
1s

28
28
2S
2S

ENT=-TERWM
ER UPPER

25
2s
2S
235

2s
2s

28

2F%
ER T
2p% 25 2118
s

34

21

18

—15

1s

2p% 20

g

.2Px .
2p%x 2P

2P% 23
2P
2pP*
2px
2P®
2P
2P%
2p*
2p%

2p% 20 .

2px 20 12 T

VAE 23
1
20 ..
20 1
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TABLE II.- CALCULATED LINES - Continued

WAVELENGTH

$6.171
56.437
¢7.081
$7.910
$7.941
363,718
4C7.974
418.492
421.188
424.383

1€€.503
1C7.166°

" 1C7.514
167.7C2
1¢7.808

231.020
232.244
234,263
235.73¢4

263,904
266.8C7
318.23¢
332.352

7€.999
s1.8C8

17.628

40
4F

CCNFICURATICN
LCWER UPPER
P4 3p3,
IF4 3P3
P4 ELE)
P4 "3p3
P4 3pP3
3523F4 3§ 3PS
3523P4 3s 3PS
31522P4 25 12pS
31523F4 as 3PS
3523pP4 35 3p5
21523F3 - 3523P2
3523p3 3s23p2
3522p3 3$23p2
2523P3 31521P2
2523F3 15223p2
3523P2 31523P.
3§23¢2 3523p
13823P2 315213P
31523P2 1523P
31523P 1s 3p2
3§22p 15 3p2
3621F . 35 1p2
2823 - 3S 3P2.
15 3p s
LR D) 3s
2p5 2P4

3D

O OO OO0

2

. JERM
LOWER UPPER
10 1F*
10 10#
3p 30%
3p . 30%*
3p 3ps
10 1px
3p 3ps
3p 3ps

3p 3px
ap . 3rx
4S% 4P
4S% 4P
2D% 2D
G 4S* 49
20 2D
G 3P 3D*
G 3P . ap=
G 3P . 3D*
G 3P 3o
G 20 P
.G 2P 2P
G 2pP* 25
G 2pP* 2§
Ips ac
3D 3F%
G 2P 2s

~o .. PARENY=TERK
JJ.  LOWER UPPER

.23 ...2D% _
22 - 20%
.23 . 4S*
12 4S* |
2 DU 2
2 S R
21
22
11 B
L2 SR
23 3¢
22
S22
.21
22
01
212 e e
Al
22 e
12
D S SO
11

1 2s. o 2s

34 28 2s
11 10

55



TABLE II.- CALCULATED LINES - Continued

T T CCNFIGURATICN . TERM PARENT-TERM
__1ON___WAVELENGTH __~ LOWER = = UPPER LOWER UPPER JJ  LOWER UPPER
_MN 6 . 311.262 3c2 3D 4P G 3F ap+ 32 20
_MN 6 _215.651 302 3D 4P 10 1F= 23 2C
_MN 6 S15,3S7 __ 3C. 4P ac 4D 3F= 36 23 20 20
_MN 6 %20.61) . 32D 4P 3C 4D 3F% 36 34 20 20
_MN 6 _ 925.7C4  .._.__3C 4P 3D 4D 3F % 3G 45 20 20
_MN &6 ... S33.524 . 3L 4P . 3C 4D IF% 3G 44 2D 20
_MN 9. 1C6.655 . . 3PS 3P4 45 G 2P% 2s 11 1s
T MNLO334.682  _3%23P4 35 3PS5 . 1D _ _1p%__ 21
_MN10 372,711  3S23P4 . .. 35 3PS5 G 3p 3P 21
MN10O _3E3.54S . 2822P4 ... .38 3PS5 G 3p 3P 22
MN1O -386.634 . 3S23F4 _  3S _3p5 G 3p 3px 11
MN10O 389.595 . 2523P4. . 35S 3P5 G 3¢ Ip* o1
__MN11 61,628 _ 3S523P3 _  3S23P2 4S G 4S%¢ 4P 23 3p
MN1Y . 52.23T7  3S23P3 | 3S23P2 4S G 45% 4P 22 e
_MN11 G2.401  2S23F3 - 3523P2 48  2D% 20 22 10
MN11 $2.681 . 3S23P3  3S23P2 4S 20% 2D 33 10
_MN11 S2.733 _  3S23P3 . 2823p2 4S G 4S* 4P 21 ap
MN1l . .207.06% . 3S23P3  3S23P2 3D G 4S¥% 4P 21 3P
T 214.235  3s23P2  3s22p 30 G 3¢ 30% 01
. 2§23P2 3S23P 30 G 3P 30 12
0 2523P2 . 3S23P 30 G 3P 2ps 11
3523p2 3523P 30 G 3P 3p=* 22
. .3s22p 3s 3p2 G 2p% 28 11
2s22p C'3s 3p2 G 20% 2s 21 -
3S23P 35S 3p2 G 2P% 20 22
2523P 1S 3p2 G 2px 20 23
_MN14_ _ 41.020 . 25 3P 35 5D P« 3p 12 2s 2s
35 2P 3s 5D 3p# ap 23 2s 2s
.38 3P 35 4D 3px 30 01 . 2s 25
a5 2P 35S &S 3px 3s 01 2S 2S
3s 30 35 4F 1p 3F* 34 2s 25
25 2P p2 | 3px 3p 22 2s '
2p ; 50 ©  2Px 20 12
2p 50 2P% 20 23
2p5 .~ 2P4 3D G 2p% 2% 11 1c
2p5 2P4 30 G 2P* 20 12 3p
1s2 1S 2° G 1S 1p% 01
182 1S 2fF G 1S 3p# c1

56



(o3 « 20« N« 0o N S ¢ S0 S« e N o S o (e o 0 o Se N0 Y

TABLE II.- CALCULATED LINES - Continued

WAVELENGTH
3£2.586
3£2.764
352.938
378.015

233.11¢
233.747
243,278
244,515
| 245.086
245,278
776.654
71€2.046
186.303
1S4.414

"77.001
90.41¢8
51.7C1

- 162.576
3€4.447
269.034

41.88¢C
66.234
262.231
307.814

" 14.446
14.461
14,535
14.820
16.0C9

247.515
255.8C6
255.93¢
256.085
2€5.481
265.836
2€5.97¢
266.250
266.316
26£.465
266.628%
2€6.736S
270.950
271.353
271.522
271.7658
27¢%.121
275.558

“w
W

w.

W

.50

4S

3D

3D

30

3s

CONFIGURATICN
LOWER UPPER
304 303
. 3C4 D3 -
34 303

ic4 3D3 4°F
cz .. 3
L2 3D
cz aD
3ic2 3D
acz . . 30
3c2 3D
3C 4P 3C
.3C 4P _ 3L
3 4P 3D
ac 4P 3C
3pP5 3P4
3P5 3P4
.3P5 3P4
3P4 ae3
231P3 3¢ 3P4
23°p ~3s8 3pP2
s 3r 3s .
as  2e 3s
3s 3p 3P2.
2§ 3p 3p2
2P5 . 2P4
2¢P5 2F4
2P5 . 2P4
2P5 2P4
2F5 2P4
304 an3
3C4 303
ac4 p2
2Ce 303
ics 3p2.
2C4 303
32C4 303
ac4 303
3C4 303
ic4 303
3C4 3c3
3Ca 3D13
2C4 . 302
aca 303
3C4 303
2C4 303
iC4 303
ac4 303

OO HOD

TERM

__PARENT~TERM
_LOWER UPPER
A2F _
A2F

__A2F

23

23 20 .20
L3620

el M2 Ao

o

DS S

LOWER = UPPER  JJ.
3H 36* 65
3H 3G* 54
3H 3643

. 3F 36%
3F . 3D*_ 33

G 3F 30% 43
3p 3F* 23
3p 30% 23
3p .30 oY . ..
3P 30 11
3F« 36 .
3F* .36 .
3Fx 36 45
3Fs 36 44

G 2P*

G 2p* 2s _ 21

G 2ps 25

.G 3P Apx

G

G

G .

G

o

G

G
3F 36x 23
3H 3G+ 65
3H. 36% 54
3H 3G* 43
50 5p% 23
5D spx 33
5D 5p% 12
D 5P 22
5D 5p* .43
5D 5P 11
50D 5p* 32
50 5px 21
3H 3G+ 43
3H 3G* 54
3H 3G 55
3H 3G6# 65
36 36 33
36 3G* 44

57



TABLE II.- CALCULATED LINES - Continued

CCNFICURATICN © TERM -~ PARENT=TERM
ICN  WAVELENGTH LChER UPPER LOWER UPPER JJ  LOWER UPPER
ca 6 275.6656 ap4 , 303 4P 36 36 45 . A2H
co 6 2715.98¢C D2 4P £1d] 3G* 55 _ AZH.M
co 6 276.387 aC3 4P G 5D 30% 23 o r&F
cQ 5 276.882 2D3 4P G 5D 3D 12 - A4F
€ s 271.467 303 4P G 50 S5F=* 34 A4F
€a s 277.475 303 4P G 5D 5F% 45 A&F
ca 6 278.053 ac3 4P G 5D S5F% 23 A4F
cn 6 278.482 303 4P G 50 S5F# 11 BGF
cC 5 278.565 D3 4P . G 5D SF% 43 A4F
co 6 278.67¢C Ip3 4P G 5D 5F% 32 B4&F
€O & 278.764 a3p3 4P G 5D 5D % 34 B4F
ce 6 278.765 3C3 4P G 5D D% 23 A4F
ca 6 27€.75¢€ an3 4P G 5D SF% 21 A4F
Cca s 275.269 202 4P G 5D D% 44 A4F
co & 275. 465 303 4P 6 5D 50% 33 B4F
Cco 6 279.605 303 4P G 5D  S5D% c1 B4F
CcQ 6 279.95¢C ap2 4P G 5D 50% 43 A4F
cQ 6 280.048 303 4P G SD 50% 32 A4F
cQ 6 262.262 303 4P 3N 3G* &5 426
CG 6  2€2.587. 304 ... 303 4P 3H 3G* 54 226
ce 6 283.068  3C4 3D3 4P 3H 3G* 43 A26
CO 6 263.541_ ..3D3 4P 3F 3G6* 45 . A26
€O 6 286,034 i ~3D3 4P _ 3F 3IG* 34 _ A26G
€0 6 284,797 . 3D3 4P 3F 3G 23 226
CQ 6 = 286.809 _3C4 .. _3034P 36 _3Gx 55 . A26G
€0 s 287.161 Ate 303 4P 3G, aG* 44 A26G
—CO 6 287.647  __3D4 . .. .3D3 4P 36 36 33 A26
- LO 6 - 288,052 2C4 . 3D3 4P 36 . . 3G* 43 226G
LO 6  294.378  3C4_ ... .3D3 4P  3F._ 3F% 34 AaF_
L0 &6 254,520 J3Ls —_ . 3D3 4P 3F . 3Fx* 44 . B4F
_cn_g__nsgzg_,_______,aot ...3C3 4P 3F 3F% 43 A4F
__CQ_L__Z_L_BJLO____.__-M_ L2C4q . 3p3 ap . 3F C3Fx 22 . B4F
6 265.880 303 4P  3F 3F% 32 A4F
co 6 296.005 _.3D3 4P 3H  3G* 65 A4F
CoO 6 256.072 303 4P 3H 3G* 44  A4F
€g 6 266,444 T 3D3 4P 34 3G 54 pA4F
€O 6 296.719 33 4P 3H 3G% 43 ALF
_CO 6 2517.367 3F 36x* 45 L
—C0 & 297.723 B 3G 3F* 44 A4F
€4 6 298,024 3F _36* 34  p4F
$8,0 3G, _3F%_ 54 A4F
CQ 5 268.5289 D3 4P 3G 3F® 43  p4F
cQ 6 258,600 3C3 4P 3F_ . 3G%* 23  MAF_
€CQ 6 298,871 3D3 4P 3G __3Fx 32 . prAF
€O 6 299.555 ~ 3p3 4P 3P apx 01 A4F
O 6 300,207 _._.303 4P  3p 30« 12 A4F
L0 6  300.687  3C4 . 3D3 4P 3P 30* 11 A4F
€O s 30C.974 304 303 4P 36 3G* 55 A4F
-—JLJL__“_églgllﬁ ... 3C4 . 2D3 4P 3P 230% 23 _ A4F
6 301.304 304 3D3 &P 3F 30% 33 A4F
co 6 301.435 304 303 4P  3F _ 3D% 43 .. A4F
CO 6 301.474 ate AC3 4P 3G . 3Gx 44 . . A4F
€O 6 302.042 204 ... .. _3D3 4P 3p - 3cx 22 A4F
CQ 6 302,134 3D4 .. 303.4P . O 3F . 3D% 22 . _h&F _
CQ 6 302.19% .3D4& ... ... .303 4P _  3F  3D*% 32 o B4F
. 2C4&_ . ___ 303 4P P . s50% 01 . A4F
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TABLE II.- CALCULATED LINES - Continued

e CONFIGURATICN TERM PARENT=TERWM
_ ICN _WAVELENGTH LChER UPPER LOWER UPPER JJ  LOWER UPPER
CO 6 3C2.652 = 3C4 303 4P 3F 3p* 21 A4F
€0 6 303.122 304 ) 303 4P L 5D* 12 24F
€0 6 3€3.492 . 304 303 4P 3F SF% 2 AG4F
CO 6 304,258 304 i 302 4P 3p SD* 23 A4F
€0 6 304,535 .o3ts 303 4P 3F 5D* 43 P&F
€O 6 _3C%.101 . _ = 3C4 _. .3p3 &P 3F SCx* 32 A4F
€0 6 305.526. . 3C4 303 4P 3F SD* 21 A&F
€O 6 . _318.423 3C4 .. ... 3D3 4° 3F 3F* 23 A4F
€O 6 318.486 . 3C4 _ . 203 4P 3F 3F* 33 24F
_€CO 6 327.394 3c4 303 4P 3F SFx 43 A4F
_€cCc 1. _211.732 3c3 _ 02 4P G &4F 4D% 44 A3
cCoO 7 _212.21S . 303 3C2 4P G 4F 4D% 54 ' A3p
_€CO.7 ... 212.519 ~3C3 23D2 4P G &4F 4D* 22 A3p
_€CO 7 . 212.685 . 3p3 ap2 4P G 4F 40* 43 A3p
_€O0. 7. 212.832 g3 3Ip2 4P G 4F 40% 32 23p
_CO. 7. .. 216,213 3C3 302 4P 26 2H* 5¢ AlG
€0 7 216.190 03 : 3p2 4P 4p 4P% 23 23p
_€0 7. 219.638. 3c3 3D2 4P 4P 4P* 23 A3p
_€0 7. .. .219.734 3c3 , 302 4P ~ G 4F  2C* 33 A3F
€0 7. . 219.920 cz D2 4P 4P 4P% 22 £3p
€0 7. .. 22C.176 . 3c3 302 4P G 4F 20%* 41 A3F
€O 7 . 220.38% 3c3 D2 4P 4P 4P* 32 23p
.LQ 7 ... 220.399 3c3 302 4P 2H 2H% 66 16
-£0 7. 22C.971 . . 3c3 302 4P G 4F 4D* 54 A3F
L0 7. . 221.218 -3C3 D2 4P G 4F 4D% 43 A3F
LLC T 221.334 ac3 3D2 4P 4P 4D* 24 A3P
Le 1 221.497 ap3 302 4P G 4F 4D* . 32 23F
€07 221.923 3c3 ap2 4¢

co 7 2z2.15¢C ic3 ‘ 302 4P, G

co 7 222.183 3c3 32 4P G

.ce 1 222.25¢% ac3 ac2 4P G
co0 7 222.322 ap3 302 4P G

€0 7 222.404 2c3 302 4P

cQ 7 222.422 3 02 4P G

co.7. 222.688 3r3 3[2 4P G

.co. 7 222.8¢2 2r3 D2 4P G

cc 7 223,005 3C3 302 4P 6

co0 7 222.113 3ap3 302 4P G

cCc 7 223.314 3ac3 302 4P G

cc 7 223.52) . 3L3.. .. 3D2 4P G

co.7 _223.574 .. _.3C3 ... . 32 4P .G 4

cC .7 _. 223.672. . ... 3AC3.._ ... .. 302 4P G !

co 7. . 224.0C05 . 303 . 3D2 4P G 4F  4G* 23

co. .7 .. 224,845 . 3C3.. . .. 2D2 4P 4P _ _4S% |

cC 1. 225.176. . 303 . . . 3D2 4P

L£0.7 . . 229.234 o363 . ..3024P 26 2G*

€C .7 ... _228.516 . . .3C3 _ ... . ... .3D2.4P_ . . _26¥*

co7 230.008 3C3 | ...202 4P

LC 1. 23¢c.898 . . __3C3._ .. .. ..302 4P

co 7 221.19¢0 a3 D2 4P

co 7 . .231.272 . 363 . 302 4P

co 7 ... 231,75 _ 3€3 302 4P

cc 7. 231.929 C .33 . 302_4P LA

co 7. 231.983 303, . ...302 4P 2G - 4D

€0 1. 232,072 . .. 3C3 . .. ... 3D24P 4

co 7 S 232.333 . 3C3 . . ..302 4P 2G. - .  40%

€0 7 . .233.29¢ _ 303 ._. . . . .302.4P = 2G .




€09 . 187.77S. .. .

€0 8
€0 8.

cc 8 |

LCC.T. ..
ca.7._.
L£0.7 _
L0.1 .

ca.7

co 7.

co. 8.

LCco8
£0.8. .

co_8
cC 8
co 8
co 8
cc 8
cc 8
cc 8.

CC 8

co 8
co 8
co 8
co 8
co 8
coc 8
cC 8

cc 9
ce s
cc 9
cC s
0 9
co 9
co 9
cCc 9
co 9
Cco 9
co 9
co 3
cC 9
co 3
cc 3
cC 9
co 3
co 3
cC 9
cc 9

cos

TABLE II.- CALCULATED LINES — Continued

TERM

... . LOWER _UPPER _ J

_PARENT-TERK

LOWER _UPPER

- €C 9 ..169.33¢

P26 2F% 43 A3F
.3c3 e 2R 2G* 58 A3F
EDER _2H 2G% 65 A3F
..234.415 303 ___2H 2G* 54 A3F
. 236,101 .. 3c3 _..eD_ - _2D% 33 . __ A3F
.. 237,751 _ 3t3 .20 _ _2F% 34 A3F
181.137  3£2 . G 3F _3F% 34 2D
cO0 8 1€l.688 < 202 G _3F 3F* 44 20
. 182.168 . 302 .G 3F  3Fx 33 .20
~...L€2.289 _3C2 .G 3F 3Fx 22 20
....... 182.734 ap2 G_3F 3Fx 43 - 2D
182.773 ..acz. 6 _3F _ 3F%* 32 20
CC.8 ...1€3,202 . _3C2 G_3F 30* 33 20
....183,55%8 C2 ... 30 G_3F 30* 22 2D
....183.67C - 3C2 .30 4P G 3F 30% 43 20
183,947 .3c2 6 3¢ 3D 32 .20
. 184,176 2c2 . 1D 1ex 2y
. . 185.888 ac2 L3p o lex 21
187.113 E] %] 3p 3Px 12
187.257 ap2 3P 3px% 01
187.429 3C2 £l Ip* 11 e
C187.436 3c2 3p 3pPx 10 .20
.. 187.530 ic2 e 3P 22 20
187.852 3c2 3 _3px  2)
150.071 ap2 16 _1F= 43
190.969 acz. 3P 30% 23
151.1C5 g2 1D 1Dx 22
191.441 g2 3P D% c1
151.510 ac2 3p 3D% 11
181.511 . 2c2 3p 3D 12
151.950 ac2 3p 3D=% 22
$5.890 3F6 30 3P53C 4SS G 2D 20% 23
$6.026 3P¢ 3D 3F53C 4S G 2D - 2D% 22
56.117 2P6 2D 3P53D 4S G 2D 20% 23
$6.246 2f6 3D 3F53C 4S G 2D 20% 32
s7.507 ap¢ 3D 2P53D 4S G 2D 4D* 33
$7.7562 3F6 30 3FS3C 4S G 2D 4D* 24
58,922 3P¢ 3D 3PS3D 4S G 2D 2F% 23
99.173 3P6 3D 3P530 4S G 2D 2F* 33
$6.785 2P6 3D 3F530 4S G 2D 2F% 34
100.085 3P6 3D 3P53D 4S G 2D - 4F % 23
1€0.531 3F5 2D 3F52D 45 G 2D 4F* 24
100.595 3F€ 3D 2P53D 4S G 2D 2P% 22,
1€1.092 2P6 3C  3F53C 4S G 2D 2pP* 21
1€1.782 3f6 3D  2F53D 4SS G 2D 4Px 32 3aps
155.144 3¢¢ 3D 3P5302 G 2D 2D* 23
155.325 3F6 20 3F5302 ¢ 2D 20% 22 15
155.669 3p¢& 20 2P53C2 G 2D 20* 32
156.067 2856 3C  3P53C2 G 20 2D* 13 1
15€.656" 2P6 3D 3P6 4P G 2D 2p% 22
157.292 2F6 2C 2P6 4P G 2D 2P 32
3PE 3D IP6 4P G 2D 2P 21
3p6 3D  3P53C2 G 20 2F % 34 1S
3F6 3D  3F5302 ¢ 20 2Fx% 23 1S

_€CO0 9 17C.835
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TABLE II.- CALCULATED LINES - Continued

" CONFIGURATION
.. LChER UPPER

92.372_____3P& _ . _3ps5 4D
colo 158.903. . _3P6 .. 3p5 3p
CCll. . 54,229, . 3ps 3P4 5%

€011 = 66,026 . 3P5. . . . 3P4 4D
_CC1r = 66,310 3PS5 ... _.._3P4 4D
_C011 66,605 . 3P5 ... . .
_CO11 = 66,841 T 2PS5 . . 3P4 4D

cc11 66.991. 3PS5 . . 3P4 4D
col1l 67.849 25 _ . .. _. .3P4 4D
ccll 67,950 . 2P5 . . . 3P4 4D
ccil 67.956 ..._.3P5 . 3P4 4D
coll 67.989 . 3P5 . 3P4 4D
coll 67.999 3PS . _. 3P4 4D
coll 68.767 . _3P5 . . 3P4 4D
co11 18.550 3PS5 . _......3P4 4S
_c011 £1.467 ...3P5 . 3P4 4S
_COoxl =~ 82.516 ... _3PS_. . . 3P4 4S

—€Cc1) @00 e2.729 . 3F5_ . .. 3P4 4S

_CO11  €3.193 - 2P5 - 3P4 4S _

coll 83,854  3P5 ... .3P4 4S

CcCll 84.040 aFs P4 4S

C011 €84.541 3PS5 ... .3P4 4S

co11 €4.662  3pP5 3P4 4S

co11l 158.510 __ 2PS5 3P4 3D
- €011 162.798  3F5 3P4 3D

coll 162,164 .2es5 .3
_CCll = 163.491 __ _2P5.

C011

coll 168,419

ccll !

coil 171.848
__€o1l1
_coly 3] .
_CCl1 33f 3s523p5
€012  15.506 3P4 3P3 4S
_Co12 . 15.605 3rs 3P 4S
_€co12  75.931. . | 3P4 3P3 4S
_cc12. .. 3F4 3P3 4S
_Co12. . 3P4 . 3P3 4§
12 77.0¢ 3P4 3P3 4S
-celz2 17 3P4 3P3 4S
. gcc12 , 3P4 3P3 4S
_Ccl2 18.085 ELY 3 , 3P3 4§
€012 = 18, IF4 3P3 4S
_€cl2 . 78.] Py 3P3 4S
cele o 167.9 3r4 3p3 3D
€CCl2 . P4 ap3 30
..col2 ) apy 3p3 2D
..co12 170.418 2P4 3p2 I
.col2 - 112.516¢ P4 3P3 30
~col12z 178.76¢ P4 apa ap
. €013 174.878 3p3 3p2 3D
- co13. 339,537 3523F3 3S 3P4

~3p6. . ... 3P5 4D .

.. 3P4 4D

OO OOOOROANODDDOOODDOONNOOONONNOOOD

OO OO

2] DOOOOO

TERM
LOWER  UPPER
1s 124y
1S . _23%y
1s 1P
2P* 20
2ex 20
2p% 2D
2P 2P
2P . 2D
2p% 25
2p= 25
2P% 2F
2P% 4F
2p% 2D
2P% 20
2p% 20
2pe 25
2px 2D
2% 2P
2p* 2D
2p% " 20
2p¢ 2P
2P% 4p
2p% 2P
2P* 4p
2pe 20
2P 20
2px  2p
2P% . 20
2p% 2P
2pe 2P
2p% 2P
2P 25
2p% 25
2P% 258
2pPx* 28
10 1P+
3p 3C*
3p 3D=*
3p 3D*
3p 3C*
3p 3D*
3p 3s=
10 10%
15 1P+
3p 3sx*
3p 3S%
10 1Fx
3p 3D=
3P 3Dx
3p 3D*
1D 10%
3p 3p%
20% 2F
45% 4p

JJ
01
o1
01

23
22

_ 23

22

12

21
11
23
23
22
23
12
21
23
21

12
.22

11
22
12

- 23
22

23
21

.12
.22
L11

12

.21
11

21
11

PARENT-TER¥

LOWER

LPPER

_2p%1
2p22.
2p»

1D
10-
10
1D
10
10
1D
e

2p*
20%
2p#*
20+
2c#
20
45*
20+
2P
45
4S*
2p9
2P
2P
2P*
2P
2p*

1B
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__TON WAVELENGTH

¢014
. cele

CcCl5
CcCl5
. Ccl5
CCl5
coils
CCl5

CClé
ccle
Cols
CCls
cols6
calé
CCl6 .
Cols
cols.
cols6
CCle
Cols
CClé
cols
CCls
cecls
CCl6
CG1l6

€co1s6

CClé

cols
cols .

T

ccy7
.celv.
cc1z?
colv7
CC17
cciv
cely
_CCL7T
cc17

cc1s8.

co18

“Gora
€a1y

62

TABLE II.- CALCULATED LINES —~ Continued

1€4.854
190.839

157.550

2C%. 806
236.299
240.192
248,491
2£3.493

44.268

47.508

49.854
49.993
5C.01¢
50.391

50.426
58.091

. 58.334

58.951 .

61.887
€1.912

. ...€2.000 .
. 212.763
..213.32¢%

215.913
265.807
271.118

2€6.356

287,851

268,426
302.764.. .. .
....15.546
.. 15.820 .
.. 45.322
. 45.515
235.110
247,684

245.92¢C

212.576

336,466

. 12.593
12,650

.38

12.834
12.884

" CCNFIGURATICN

LOWER
ap2
3ip2

3P
2F
3523p
3S23F
1523F
3s22p

as

3s
s

3s2

. .2P6 3

(2522P6 .25 .2P6 3P
.2522P6 . . 25 2P¢

... 25

EX
S 3s.

UPPER
2p
3p

3D
3D

3s
3s
2s
3s

35 .
.35
.. 35

as
.38 4
3s.
3s
.35
3s
s
L3S

30 .

3C

3P

. 3r2

e 3P2
- .3p2

as
ag

-

2F5. .. .2P4

TERM

LOWER UPPER

30

3p2
. 3p2
. 2P5352 6.
2P53S52

10
p

2P%
2pPx%
2p%
2px%
2P
2px%

3D
1s

px 2
- 1 AR
- 1.0 S
L 3Px

1F#
3ps

JJd

23
23

34
01

.

12

I S
e @30
O+ S
USRI D S
N 3 W
.2l

e

PARENT-TERM

LOWER

25,
.28
.2

28

UPPER

.28

28
28
.28

e 21

.28

11

23

12

12

2ps

mﬂfﬁééh

12

o

22 o
2 o

.20

D




ICN
col9
CG19
caolr9
CCi9
cC19
cclo
co19
CCl9
cCcle
CCl9
Cccio9
CGl9
col9
cCl9
cCl19
CCl9
cecl?9

ccae6
CCzé

TABLE II.- CALCULATED LINES - Concluded

WAVELENGTH
12.92¢%
12.970
13.063°
13.09¢
13,194
12.20¢
13.292
13.374
13.490
14.172
14.343
14.425
14.55¢C
14.627
14.677
81.740
87.242

1.474
1.728

CCNFIGURATICA
LORER UPPER
2P5 2pP4
2p5 2p4
2ps 2P4%
2PS 2P4
2F5 204
2P5 2P4
2P5 2P4
2P5 204
2p5 2P4
2F5 2P4
2P5 2P4
205 2P4
2P5 2pP4
2F5 2P4

28 296 25 2p5
2522P5 25 2p¢
2522F5 25 2pPé6

152 . 1S

152 1S

3P
2°

DO OO0 QOO0 D

R

LONER  UPPER

2P%
2P*
2P*
2P%
2Px%x

2p% .

2p*
2p%
2p*
2p#
2p%
2pe
2p%
2p%
2s

2p%
2p=

18
1s

2P
2P

.20

2p

X

22
21

L3

22

23

21
22

12

11
23
12
22

22
23 .

12
21
11

cl
01

10

" PARENT~TERNM
_ LOWER UPPER

10

3P

S .

3P

3P

10
10
1p

3fP. .

...3#.
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TABLE II.- FINDING LIST

(a) Lines Calculated From Four Known Wavelengths

_ : o _CONFIGURATION = '~ TERM " " PARENT-TERM
“ION  WAVELENGTH LOWER __ UPPER LOWER UPPER ™ 'JJ LOWER UPPER
3p* o1

MN24 10722, . 1S2 . .18 3 G61is 3¢ o1
MN24 2007 152 1S 2p G 1s 3P Ol
3,779 . is2 . _._.1S 3 61§~ 3p* Ol
01

‘cLie - 3P )
CCL1&6  4edaT 182 1S 2F G 1S 3p=

F S 11.473 1s P G625 2P 12
CO19 . 124834 - 2P5 . 2P4 3D G 2P* 20 23 = 1s

CO1S 12884 2PS  2P4 3D G 2P* 20 12 1S

€019 12,925 2P5 2P4 30 Gepx " 2p 22 T 1D

.. G2p% 2 21 1D
L. Geex 20 23 3k
Ge2px 20 23 10
.G 2p* 4 22 3P
) G2e=x 2P 12 0 3P
.G2px 20 23 1D
G 2px 20 12 10
G 2ex 2P 22 3p
G 2p*

Tcats
~ COo1s
co19.
Jco1s. L
co19
co19 |
cas.
. Cols
CFE18
| FE18
- CC19
~ FE18
_FE18
T MNLY
V.15
Tsc13
SCi3
osc13
513
CALll
P10
“p1o
P13 37
P13
cus
eve
P12
TaLL0
‘P2

P12

4P% 33 3p%

... 25 2P 3D 4P 4D % 12 3p*
. ...2P2 4D  2P% 20 23 2P
.28 2p2.3p 1D - 1D%® 22 . 20
_....25 2p2 3p 10 1£% 23 2D
_..2s 2 3D 2P 2D% 12 1P%
... .. . 2P2 45 = 2D* 2P . 32 3p
25 2P 3D 2P 20% 23 S 1P%
. .. 28 38 1P* 1s 10 )
... 258 2P 3D 2D 2F % 23 3p%
: . 22P2. . 2S 2P2 3P G 3P D= 12 4p
10 44,371  2522P2 2S 2P2 3P G 3P 3D% 23 4p
N1§ 44,816 . 3p sD 2pP% 2D 12

!

TOVVOU 'o'vﬁvj'o"o;vi
—- |
-
»
o
[ ]
@
®©
®

(=21
19



(a) Continued
i __CONFIGURATION " TERM _ PARENT-TERM
_____ ION  WAVELENGTH_ ___ LOWER_ UPPER__  LOWER UPPER  JJ  LOWER UPPER
P11 440961 25 2P2 = 25 2P 3§ 20 2pP% 32 1P
P11 44,988 25 2P2 25 2P 3D 2D 20% 33 3p2
P11 45,011 = 2S5 2P2 25 2P 3D 2D 2D% 22 3p%
MN15 454152 _ 3P 5D 2P% 20 23
P10 45,287 2522pP2 2S 2P2 3P G 3P 35% 21 xS
SItz 454459 2p , 3$ 2pP% 28 11
P 11 45,685 2S5 2P2 - 2s 2P 3S 4p 4P % 23 3px
P11 45,747 2S5 2pP2 25 2p 13§ 4p 4p% 12 3Ipe
P11 45,793 25 2P2 28 2P 35 4P 4P % 33 3px
P11 454882 2s 2p2 25 2P 3§ 4P 4p% 21 3P%
P 11 45,921 2S 2pP2 25 2p  3S’ 4P 4Pk 32 3px
P 10 464067 2p2 2P 3D G 3P 3p% 1¢
P 1C 464087 2P2 2P 3D G 3P “3p% 11
P 10 464199 2p2 2P 30 G 3P 3P 21
P 1€ 464233 2p2 2P 30 G 3P px 22
P 10 464241 2P2 2P 3D G 3P 3D% ¢l
P 10 464294 2pP2 2P 30 G 3P 30% 12
P 10 464330 2p2 2» 30 G
P 8 464 352 2P4 . 2P3 4D G 3
P10 460644 28 2P3 25 2P2 3D 3
P 8 47,180 2P4 _.2P3 6D G
P 8 47.236  2P4& " 2P3 4D G
MN14 474297 35 3P 35 5D
P 8 47362 2P T 2P3 4D G 3
P11 47,414 2S5 2P2 -
P8 47438 29
P 11 4T.446 25 2P2
col6 47.508 382 38 ap 6 1Sl
P 1C 47,697 2§ 2P3 T 25 2P2T3D T 3P% T 3D
P11 4T.T96 2§ 2P2 25 2P 3§ 20
P10 48 116 T 2P T T 2P 3D 1S
P 8 T 48,286 T 2r4
P 8 48,480 @
P 9 48,931 2
P10 48.985 25
P 8 48,998
P 10 49,078
P 10 49147 2S5 2P3 25 2P2 30
P -8 49,286 ' i
P 10 149,772
co16 49,993
col¢ 504391
col6 504426
P 8 50,482
P g 504624
P10 504664 25 2P3
P S 50,673
P 9 504762 2P
P 10 50,778 25 2P3 2% EC]
P S 50815  2P3 T T2p2 3D )*
P10 50849 _ 25 2P3 25 2P2 35  5S8% 5P
P1C 500874 25 2P3 25 2P2 3D px 3¢
P10 51,006 2P2 2P 35 G 3P~ 3P%
P10 516091 2P2_ 2P 3S. G 3P . 3px 0L
P10 51,096 25 2P3 25 2p2 3S  3D% 3D 33 " 7 .

TABLE II.- FINDING LIST — Continued
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53. 841
544178

-

544684

554308
554720

-~

564743
564 800

564987
564989
57,060
57.193
574387
58,334
58.988
594110
59,155
594522
59,595
606 439
604595
604893
61+ 701

(]
—

-
—

P
I

~.

B

.F’
~

'

i

=

~00 o0 it

P

p
p
p
P
p
P
p
P
P

P
P
A
P
P
P
A
A
P
P
P
P
p
P
p
p
P
C
p
A
P
P
p
[
p
[
P

N

A

P

P

A

P
P

. A
P
e

. P

544210

55066
554300

560924

TABLE II.- FINDING LIST — Continued

o oo CONFIGURATION
WAVELENGTH  LOWER
. 514129
oo 51le133 2P
(5lel47
5le682 . .
51839
524641 .

520977 .
520999

2pP3

2p3

.2P3

....2P3__  2p2 30D  20% 2P 32
.2p2 2P 35 1S WO

_2p2
2P4

560569 .

2P4

....2P4

2P4

2P4

2P4
2pP4
2p4
3%
2p3
2p2
2p3
2P4
2P4
2p3
2p3
2p4

3p

2S 2pP&

. 2Ps
. 2P3

...28 2P4
. ..2P3

.2P5

“i\.ﬂi

N
et
i~

i
t

25 2P3 25 2p2 35 3Px 30 23 _
2p3 :

e

(a) Continued

. 2P5

28 2p4

25 2P4
.2p2

2s 2P3 3D

2P 40

... 2P 4D . 1D
...2P3 3D __

..2P3 3D
_...2P3 3D
...2P3
.2P3
.2P3
2P3
2pP3°

30
3D
3D
3D
30
4S
- 38
3D
3S
3D
3D
3s
3s
3D
3S
2S 2P3 3§
2pP2 4D
2P4 30

2P4 3D

2P2 4D

_2P4 30 G _2P*

|
t
i

vonzna
'm;
=i

s

=2}
=]

. 11.985

6 3P
30

e TERM T
.. LOWER "UPPER . JJ
23
22

. PARENT-TERM
.LOWER UPPER

* e
e 2PX

R
Y S TS [

- .20
_4Dx%_ 3
.. 40%
o AFx
L1D®
G 3P . 3p%
3px
. 3px
3P
Ll
3D*
1P%
1D0%
3S
2P
1D%
2p
30%
30%
2p
2p
1p*
45%
4S%

.6 3°P
G 3P
G 3P
.G 3P
10
10
3px
. 2D%
10
20%
G 3P
G 3P
2p%
2P%
1s
4P
&p
.. .2D%
G 2p*
G _2P%
20%

10
.. 2D%

Lo 3se 2l




TABLE III.- FINDING LIST — Continued

. (a) Continued
SomTmTmm T T UU'CONFIGURATION TERM ~ PARENT-TERM
ION  WAVELENGTH  LOWER ~  UPPER LOWER UPPER  JJ  LOWER UPPER
_F 7 784366 25 6 25  2p* iz . _
P17 78,735  2P5 G 2pPx 2P 12 o3P
F 1. .22 23
_P_ 7. 4P 22 3P
LA A o2px 12 3PF
CF T 23 - 2p . 60  2P* 20 23 ' N
€011 Ble467 35 3P4 4S G 2P%x 20 23 = 1D
€019 .~ 8l,740  2S22P5 25 2P6 G 2P* 25 21
NE 7 82182 25 _2p 25 4D  3Px = 3D ~a A
3p5 3P4 45 G 2Px 2P ~er - 3¢
_..3pP5 3P4 4SS G 2P* 20 12 A 10
. 2P3 2P2 40 2D* 20 .33 N 3P
.35 3P4 4S5 G 2p% 2° 22 3p
3PS5 3P4 4S5 G 2p* 2P 11 3P
ap5 3P4 4S5 G 2p% 4p 22 3p
3p5 3P4 4S G 2P% 2p 12 3p
T3P5 77 3P4 45 G 2P% 4p 23 3p
2P3 2P2 4D 2P% 2D 12 3p
2p2 2P 4D 3p 3D% 23
2P 5D 2p% 2D 23
..2822P5 258 2P6 G 2P 25 11
T TT2s 3 6 2S 2px% 11
_ 3P5 3P4 §S G 2P% 2D 23 10
2s 2P2 25 2P 5D 4P 4D% 34 P
2p 50 G 2P% 20 12
2p _ 5D G 2P% . 2D 23
3ps 3P4 4S G 2P% 2s 21 15
'35 3P 35 4D  3px 3D 01 2S 2S
2s  2p 2P 3p 3Ips 3p 21 :
2p2 2P 4S 1D 1P* 21

T2s 2P T 25 2 4D 4P 4P % 33 3p%
_..2S8 2p2 25 2P 4D 4P 4D* 23 3px
25 2P2 28 2P 4D 4P 4D* 34 3p%

POOEO

K 98, 870 : 3s 5p 25 2P 11
NE 101,787 2S5 2P2 2p2 3P 4P 45% 22 3p
NE 101, 855 2s 2p2 2pP2 3p 4p 45% 32 3p

NE 101.903 o 2p 4S G 2P% 2s 21
CR 102, 234 3p5 3P4 4D G 2P% 2D 22 1D
CR 1024 447 3P5 3P4 4D G 2P% 20 23 10
CR 1024 964 3PS 3P4 4D G 2P% 2p 22- 10

NE 103,145 2s 2p 2P 3P 1P 10 12
CR 193,303 3p5 3P4 4D G 2P% 20 12 10
CR 103,481 3p5 3P4 40 G 2P% 2s 21 10
1044130 25 2P2 2s 2P 4D 20 2F % 34 3p=

1044201 25 2P2 25 2P 4D 2D 2F % 23 3Pk

¢
!
7
7
)
[}
]
7
6
6
9
NE 6 100,607 2S 2pP2 2S5 2P 4SS 4P 4p % 33 3p%x
¢ |
6
6
8
8
8
:
8
8
6
[
8 1744 550 3P5 3P4 4D G 2pPx% 2S 11 10
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PN ONC UG ONMNO NGOV N~V LN O DNDO®®

gswmooumo oo

106,678
107,611 |

108,874 =
110373

110,553

110.590

110,704

111,753
113, 709 o

1130946
1154333

116,989
C117.164

117. 484
1184449

1184634
118,887

,'119.000

1204187,
120,205

WAVELENGTH
105,133 |
105,381
1054537 . .
105,643 3P
196,039~

TABLE III.- FINDING LIST - Continued

2s 2p2.

25

R R,
2P2
2p3

35
25

25 2pP3

2s 22

CONFIGURATION
“LOWER
3p5
3PS5 _ L.
..3w5

sz__w_;f'”

szi s

2p3

(a) Continued

T TTeRM
" LOWER _UPPER
"6 2p¥

B um_fijARENT-TERM
TUPPER "JJ° TLDWER UPPER_
3P4 4D :

3P4 4D

3P4 40

3P4 4D

2P . 25 3D

354 4D b T30
. 2p2 3P
- 40
2P 5D

2P

3P
2p

25 2P2 4D
25 2P

2p

25 2P2

2P2
2P2

) . .2522P3

120,222

1204242

120,288
1204304

. 1204335

. 1204386

1200456

121,078
1210121
121,219

122,700

123,786

1234893

124,036

124,186

124,233
124,314
124,388

125,072

125,776

1254871
1260128

126, 149

1264206
127,698

1284070

128,170
129,919
129.996

T2s 22
2s 22

25 2p2

© 25 2p2

2P2

T2s 2p2

25 2p2
2p2

2P2
25 2P2

2s 2p2

2522P4

. 35

- 3S-
2P2

.2522P3

2P2
2P2

2s522P2

2s22pP2
2522P3
2pP3
2p3
2pr3
2P2
2pP2
2p2

25
28
2S

25 2P3

2s 2p2

2P2

2P3

25 2p 13
rid

e Zf,:,éD R oW e e S
25 2P4

357

.,_A,Z,,PL_A

T28 2P

25 2P 3D 4P 4P® 22 L
252 3D o

....2p, 35
2S5 2P 30

,_gs"gﬂhuao_}“m;m;hjw'“’"

EL
2s 2|
.23 _2°P:

28 2
25

1p*
1p®

2s
2s
2s
2s

2P2

2P2 4p



TABLE II.- FINDING LIST - Continued

(a) Continued

TUCONFIGURATION ~ T UTERM T PARENT-TERM

" ION | WAVELENGTH = LOWER UPPER ' LOWER UPPER _JJ ~LIWER _UPPER
NE 6 130.259 2S_2P2 28 2p 30 2D 2F%x 34 3P
vV s 130,324 3523P3 3523P2 4S 20% 2p 21 L
NE 6 130.398 2S5 2P2 28 2P 3D 2D 2F=* 23 - 3px
V S 130,762 3523P3 3523P2 45 2p% 2D 12 _ 1D
vV 9 131,193  3523p3 3523P2 4S 2Px 2D 23 - 1b
NE 6 131, 382 25 2p2 25 2P 3§ 20 2p= 32 . ipx
MG 4 132,194 2P5 2P4 45 G 2P% 20 23 10
cL 7 133,053 o 35 6P 2s 2P* 12 _
NE 6 133,493 28 2p2 2s 2P 3D 20 20% 33 . 3px
NE & 133,526 2s 2pP2 28 2P 3D 2D 20% 22 3p*
vV S 133,618 3523P3 3523P2 45 2p* 2P 12 3p
vV 9 134,002 3523P3 3523P2 4§ 2P% 2p 22 3p
vV 9 134,580 3523P3° 3$23P2 45 2p% 2P 11 3p
vV S 134,968 3523P3 3§23P2 4§ 2p* 2p 21 ap
NE & 1364199 25 2P2 25 2P 13S 4p 4p* 23 3p%
NE & 136,268 28 2P2 2s 2p 35S 4p 4p% 12 3p%
NE 6 136,440 25 2pP2 2s 2P 3§ 4p 4P % 21 3ps
NE & 1364479 25 2p2 2s 2P 3§ 4P  4P% 32 3px
NE 6 138,568 25 2P2 . .25 2P 3D 25 2°P* 11l = 3px
_NE & 138, 614 2s  2p¢ 12 3px
NE 7 1414260 ...ep2 . _2s 3P . 1D iP® 21
NE 5 142,367  _ 2P2 2P 30 G 3P 3px 01 )
NE 5 | 142.582 . 63p . 3px 12
NE 6 T 142,135 ©T45% 4P 22 3p
NE & 143,271 6 3P 3px 11
NE 5 143,401 G 3P 30% 22
SCl4 145,168 G 3P 3% 21
NE 6 1474355 2p 2D% 12 3p#
NE & 147, 481 2P 2D0% © 23 3p%
NE & 147.589 20 2% 32 T 3px
NE 6 147,792 P2 ... 25 2P .20 0 2px 21 3p*
SCl4 148,573 G 3P 3p# 10 o
SCl4 150.574 G 3P 3P% 22
SC14 151,959 6 3P 7 3px 1
SC14 152,971 G 3P 3p# o1
€C 9 155, 325 6. 20 2D% 22 1S
co 9 156,067 6 20 20% 33 18§
SCl4 157,911 - G 3P  3Px 12
€011 1584510 G 29% 20 22 10
NE 6 159.828 25 _2p=* 12 3p#
NE & 1604052 25 2p% 11 C O 3pE
CL T 1624595 To2px 2s 21 o .
co11 162,798 6 2P* 20 23 77 b
COl1 | 163,164 __Gapx 27 21 10
co11 163, 491 G2 207 12 1w
. NE 6 164,856 2P 2px 22 T 3pe
co11 165.058 G 2P  2p 22 0w
_ AR11 165,585 71 Al or ‘
LI 2 167, 273 6.1 1px 01
_NE § 167.892 S 63 3px 1]
cCcl1 1684 479 62p* 2 11 7 b
_NE 5 168,721 . 3px 3P 22 4P
LI 2 168,773 182 15 5P G 1S 1p* oL T
co 9 1694 336 3P6 3D 3P53D2 6 2D C2Fx 34 1§

_ SC15 170.€90 2522P3_ 28 2P4 _ G 4S* 4P 21
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TABLE III.- FINDING LIST — Continued

(a) Continued

214,730

, ... CONFIGURATION - . JERM PARENT-TERM
WAVELENGTH OWER LOWER UPPER  JJ  LIWER UPPER
1704440 3PS5, ... ... ..3P4 3D G 2pP* 2P 12 1D
1704 839 _3p6 30 3pP53D2 G 2D 2F % 23 1s y
171848 3P5 6 2% 25 21 10
172.862 2P - G 4S* 4D 23 3p
173,413 2S22P3  2S_ G 4S%
175,775 2S 2P3 25 2P2 . 3p=x
1764045 2p32p 20%
177.721 3p5 G 2P*
1814137 302 ) 6 3F
1814271 2s22P3  2s G 4S%
181. 688 302 G 3F
182,168 302 G 3F
182,289 32 G 3F
182,734 302 G 3F
182.773 302 G 3F
183,558 302 . 30 G 3F
183, 74C 2S 2pP3 2s 2P2 3§ 30%
1844112 2s 2p3 2S 2p2 3% 30%
1844179 302 30 4P 10
185.758 2p3 2P2 3D 20%
187.113 302 3D 4P 3p
1874257 302 30 4P 3p
187. 429 3p2 30 4P 3p
187.436 302 30 4P 3p
187.530 302 30 4P 3p
187,852 302 3D 4P 3p
190,071 302 3D 4P 16
191.025 2s 2r3 2s 2p2 3§ 10%
191.105 302 30 4P 10
1914511 302 3D 4P ‘3p
191. 950 302 30 4P 3p
192,065 35 3p 3S 4D 1px
1924 664 - 35 3p 3S 4D 3p%
193.919 2p5 2P4 4D G 2P*
1964 89C 2s522P3 25 2P4 20%
2024235 152 1S 2P G 1S
2964882 2p5 2P4 4S G 2P%
207,303 . 2P5 _2P4 4S__ G 2P%.
...207. 468 -...2P5 .. 2P&4 45 G 2P%
. 207733 2S22p2 2S5 2P3 = G _3P .
210,198 2S5 2P3 2s522P 3P 30% _
211,335 2S522P3 25 2P4 2p%
. .211e628 2S522P3 2S5 2P4 . 2P%
. 2l40103 2p2 2P 3D 1D
2144476 2522P3 25 2P4 2p%




10N

WAVELENGTH L

2294 177

230,113 |2
2300664

230,703

2300755

230,757

233,110 302 " 730 "4

2334747

2350293 ' 2522P2

TABLE III. - FINDING LIST — Continued

(a) Continued

_ TERM T PARENT=TERM
LOWER UPPER  _JJ . LIWER UPPER
30% 12 D%

. Ip* 22 _20%
3Fx 12 o
23 '
34 : N
3 25 2

33

CONFIGURATION ~
UPPER

=
0 D D 00 DN D O i (DD D DWW

242,035

2444 066

2440109 3P4 3p

244,515

2444810
245,278

245,584

2464066
2464571
247684

. 245,086 302

248,491 3523p 3§ 3P2

2490920

2504395
251,201

253, 493
253,721
2564374
2564 946
257.203
2584564
2624191
2624642
265,807
2664207
266,387
269,718
273,069
273,426
277.270
2784447
2794249
283,59
284,538
2844973
285,280
2864608
292,231
293,904
2984426

PO PO O

2522P3
2522P3
35 3p2
3P6
3P6
352
352
3s
3523p
35

71



2

DR NS s

WAVELENGTH

299,807 . .
299,890

TABLE III. - FINDING LIST — Continued

(a) Continued

) CONFIGURATIUN

LOWER _ UPPER
3523P 35 3P2 G
.3P3 3D

302,764
. 307.814
308,476

L.310e 494

313,639
313.736
317,841

C311.262
311,297 -
S

T 3573p2 3%

35 3 3®2

318,612

319,515

319,831
319,988

320,582

320,765
. 320893 ¢

321,177

322.639

322.711
323,194
323 252

323,543
323,873
323,902
325,599

333,512

334,938

335,233

338, 340

" 3500126
351.226

CT2s22p2 T

3s 3P2
'35 3P2

3s3p2 3%
.. 38 3P

3s 32
2s22p5

"2s 2p2
353p2° 35 3 3D
357 3p2
35 3p2
2522p5
3P o
'S 2P3
3P3
2p3
3p2
3523p2
T 73523P2

352302
35

3s23P2 3%
“2s22p2 7T 2%
T35 3p
3523pP3
3523P3
3s23P3 .
35 3P

30
=R
3D

3664447
376,648

. 378,737

3814480
385,110
3864195

. 387,927 2522P2
. 3B9.472

389,516

392,867 .

395,766
399,755
400,563
4N2,922

406,031

4064105

406,271

407.564
408,950
4164231
4184695
419,551

73523P3

3523p

2522P4
252 .

P30
3523p2 . .3523P 3D
3523P

2S5

3523pP2 o
35 3p2 38 3D
3523p3 4s
35 3p2 3D
3523P3 45
35 3pP2 3D
35 3p2 30
2522pP2
... 2P3
2522P2

»
(%]
(222}

2pP3 6

R R S

_3Di7 “””

00 00000 & o ¢

TERM

2P%

. _lD
L 3Px
_3Px

3p
2P*

, 3F

"LOWER

UPPER
2e
ID*
EL
3p

35%

- 20

2p%

3P

il

30%

2D

T3Sk

2D

PR

4D%

4D*

3D

D
4D

2s

4S*
4D*
4D%
4D%

JJ
11
22

21

Y S

" PARENT-TERM
_LIWER UPPER

. 20%
28
2s

20

L 3ps
T 3ps
“3P*

3p% -
3%
3px

3px
3P%

- 3p
3P
3P

2p*
2P%
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WAVELENGTH

4224234 _
4264153
4304048
4304393
4494283
4504198
450,525
4524646
452,971
453,427
4564296
4584116
459,387
4644977
468, €73
4684 755
472.919
481,193

| 4B2,655

571.688

5720969
573,106
613,743
6244756
6244821

631,735

631.838

631.973 _
637,607
645,451

TABLE III. - FINDING LIST — Continued

""TLOWER
352

3523P3

3523pP3
3523P3
3s
3523P3
3523P3
3523P3
3523P3
3523pP2
3523P4
3s
3s
3s
3s
2P3
3523P4
3P6 3D

3P

3p
3p
3P
3p

(a) Continued

" CONFIGURATION

ATIO T TERM
UPPER  ~ LOWER UPPER
35 3p 6 1S 1p%
3523P2 4S 20% 2p
3523P2 4$ 2p% 20
3523P2 4S 2p¢ 20
3p2 3p% ap
3523P2 4S 2p% 2p
3523P2 4S 2p% 2p
3523P2 4S 2P% 2p
3523P2 4S 2p% 2p
3S 3p3 G 3P 1P
3S 3p5 . G 3p 3p%
3p2 3p% 3p
3p2 1pe 3p
3p2 3px 3p
3p2 3px 3p
2P2 45 20% 2p
35 3p5 G 3p 3p*
3P6 4P G 2D 2p%
..6.20

3P6 3D 3P6 4P

L L

g

o1
21
i2
23
12
12
22
11
21

o1

1C

22.

11
10

22

‘EZL;“

" PARENT-TERM
LOWER UPPER

3p

10

1D
2§

3p

3p

3p

3p
2§
2S
2S
2S

3p

1s 1S
is—

" .3523p2 30

. 4B4e096 3P6 3D 3P6 4P
492,200 252 2P 2§ 2P2 ~ G 2l
. 493,201 3523P3 3523P2 30
L 49%%e431 25 2P 2P2

3§23P2 3D

38 3p2 x_ 2
L. 3G 2s
.3823p "30 T AL
25 sp
. 28 2
728 27 2p3
28 2p2 .. 2P3
3523P2 35 3P3
738 3P 2p63P2
35 3P 2p63P2
3523Pp2 3§ 3?3 6 37
3523p2 3S ]
.35 3P v_2P93P2 ]
1 S
3S 3P  2P63P2
1 3523p2 35 3p3 T
. 3s 3P 2pe3p2 T
3523P2 35 3p3°
3823P2 35 3P3 G
3s23p2 35 3P3 G 3° 3p¥
3s523P2 . 3573P3 7 7 G 3p T T3PE
28 2 2 3P U 3px - 3p
25 2P T 2p 3P | T3p% 3P
25 2P 2P 3P 3px T3p T
252 2s p 6 1s 3w T
25 2P kT3P 3% 3D

22 - e
12 _2P*3
2 C2p*2
21 T T opx2
or - S
23_ 2P*2

73



TABLE II.- FINDING LIST — Continued

(a) Continued

B _Uu__m_”_mwub__QONF[GURATION - TERM T T PARENT-TERM _
ION WAVELENGTH — LOWER UPPER___ LOWER_UPPER_ JJ  LDWER UPPER _

B 2 . 652,754 25 2p 28 6D 3p* 30 23 - o

B 2 " 6524770 " T2s T2p 25 6D 3px 30 a2 T

F 1 610,980 A_,___________;Pj_‘__,___,,_,,,___,2?_{9____3__5_ G 2P* 25 2 1S
. F .1 ,___6?_1, 301 2P5 __.2P4 3D G 2P
K1 672,951 _ 352 3P 35 3P2 G 2P% .

F 1 6734310 2P5 _2P&4 35 G 2P%

F 1 674,139 2P5  2P4& 3D _ G 2P*

B 2 680,245 2S5 2p _2S 5D . 3% 3D 23 . B .

s 3 685,288  3523P2  3523P 4S G 3P 3px 12 T opw
s 3 687,027 . 3523P_2______‘_,_, 3823P_4S G 3P ..oy o 2p%

s 3 688,374 3$23P2 ' 3523P 4S G 3P 3px 11 T TP
N1 7214592  -2522P3 2§ 2P4 __ . 20% __2p 21

N 1 722,036 = 2S22P3 . 28 2P& . 20% 2P 32 ..

s 2 7744697 3523pP3 3523P2 3D G 4S% 4p 22 3P .

s 2 . 7754651 3S23P3 _ 3523P2 3D = G 45*% 4P 21 . _ 3P

N 1 176549 - 2522P3 - 2S5 2p4 2P%x . 2P 11 e e -

N oL T77.233  2S22P3 2S5 2P4 _ _  2p® 2P 22 . ... .

s 2 7776426 . 3S23P3 . 3S23P2 3D G 4S% 4P __ 23 . .3

N 2 787.001 25 2P3 2P4 3D  3p 10

N2 787.501 25 2P3 .. 2P  30% 3P 21

N 2 788.436 2S5 2P3 2p4  3D% 3 32

N 2 788,485 2SS 2p3 2P4 D 3 22

F 1 789,669 2P5 2P4 30 G 2pPx 2P 21 -

F 1 792,726 - 2P5 2P4 3D G 2P 2P 11 3P

s 2 7994801 3523P3 '3523P2 3D 20% 2F 34 10

B 2 806, 859 - 2p2 2P 4D 3p 30 23 2P%2

g 3 834,220 2s22pP2 2$ 2P3 G 3P 30 11

NA 7 869,629 2Ss2 2P 2S 2pP2 G 2P« 4P 12

P 5 871,683 3p 30 2p% 20 22 -

NA 7 8744827 252 2P 2S 2P2 G 2P* 4p 11

N 1 881, 754 2522pP3 2S 2P4 2p* 2s 21
B 2 883,275 28 2p 2S 3D 3P* 3D ol

c 1 884,402 2522P2 2s 2p3 10 1P% 21

NA 7 885,299 252 2P 25 2P2 G 2P= 4p 22

NA 7 890, 686 252 2P 25 2P2 G 2pP% 4p 21

N 2 911,065 25 2P3 2P4 3Pp* 3p 21

N 2 912,459 2S 2p3 2P4 3pP* 3P 22
N1 937,9%59 . 2p3 [T TTTTZP2°4D 0 2D 2T 34 10

N 1 951,300 2P3 T TP2'4D - 20¢ 20 33 1D
N1 979.004 2522P3 _ 2S 2P4___2D0% 2D ... 33 .
SN2 979,782 2S 2P3 2S 2P2 3§ 3p* 3P 22 T ap
_N_2 982,860 . 25 2P3 25 2P2 3S _3px 3P 21 4P
_B_2 987,377 .25 _2P__ 25 4D 1P+ 1D | 12 o T
_B 2 987,491 ____ 2p2 __"2p 3D .3p . 3D%x 12 2P*2
N 992,373 2P3 2P2 30 2D%¢ 2F 34 . 1D
N _ 1 995,513 2P3 T op2 3D, 2D% 2P 32 10
_N_1 99,108  2P3 " "2p2 3D = 2% 2P 21 10
.5 3 1017.497 3p2 3§ 3P3 6.3 3px 10 ' )
N_ 1 1049,326 T T2P2 4D 2P« T 2D 23 10
B 2 1082.912 28T 2p T T2s 35 U 3px 35 T 01 ’
N_ 1. 1082,966  2522P3 25 2P4 T2 20 23
_CL 1 1087,665  3$523P5 ~ 3523P4 3D G 2P* 20 23 10
~NO1 “2P3 T P2 3D 2P 2s 21 10
N T TTp3 P2 30 2p¢ 200 23 10
N1 T T1103.519 C  2p3 T T 2P2 30 2P% 2P 22 1D
€ 1 1105.,027 2522p2 25 2p3 1D 1D0* 22

-3
>



TABLE III.- FINDING LIST — Continued

(a) Concluded

U7 _CONFIGURATION TERM
ION T WAVELENGTH  LOWER " UPPER LOWER  UPPER
CC. 17 1145.087 25 2P3 28 2P2 3D 55  5p
TC 1 T 145,272 28 2P3 T 25 P2 3D 55+ 5p
1 11454771 25 2P3 2§ 2230 " 5S% Ts5p
2 1211.0;_9%__,_,“‘___ 202 TP 35 3p T 3ps
2 T1211.903 " 2P2 T " 7p T3S Tap 3P
1379404 T2P2. 2P 38 710 T 1pe
" 1425.588_ 2S5 2P2 25 2P 5D T 4p 4D*
T 714340696 302 3D 4P T 3p “3p%
14650454 2S 2P2 2S 2P 4D 4P T 4px

T1468,535 25 2P2 T 28 3P 4D 4P T 4D¥

o ASBledA0 | 25 2Pz 25 P 30 4P Taee
...28.2P2 25 2P 3D 4P . 4%
2S5 2P2 2S 2P 3D 4P 4P %

715834226 2S5 2P2_T2§8 ZP 3D 4P T 4px
1583, 718 2 ..&3 2b 3D .
25 2P 28 35 1px 1S

.2572P2 T 2572p 30 | 4 4o*

: o..252P2 25 2p 30 4P 4D®
16086814 2S5 2P2 25 2P 30 4P 40%

1609.525 2S5 2P2 25 2P 3D 4P 4D%

1609.982  2S 2P2 25 2P 4SS 4P 4P%

16090992 25 2P2 25 2P 4S 4P 4Px

16180169  2S 2P 2P2  3pPx 3P
17420893 3S23P2 ___3523P 3D G 3P 3D0%

1837.385 .. ._. . 2P 3 G 2pPx 2D

1468.184 25 2P2 T 2829 4D 4P 4D%

TT14764706 25 2P2 T TZs 2P 4D T 4P T 4Px T

_2S2P2 T 257 30 T 4P 4Px"

o
2
23

22

12
22
21

PARENT=-TERM

LOWER UPPER

4P

3p2

3p*
3P
- 3px
3IpE
3px%

3p%

. 2p*

75



TABLE III.- FINDING -LIST — Continued

(b) Lines Calculated From Three Known Wavelengths

CONF IGURATION TERM . PARENT=TERM __
ION  WAVELENGTH LOWER UPPER LOWER_ - UPPER . JJ. LOWER _UPPER _
€026 1le474 152 1S 3 G 1S . 3P O} . . .o
c026 1728 1582 1S 2P 6 1s ~ 3px O} . . .. . __.
K 19 24585 1s . 6P G 2S. 2P L L L
K 19 26615 1S 5p - 6 25, . 2P% 1. .
P15 40154 1S 6P G 2S5 . . 2P* 12 . . ...
P15 44208 1s SP G 25 . . 2p% 12 e
P 15 44307 1S ‘ 4P G 28 2P 12
P 18 40544 1s 3p G 25 . 2% 12
SIle 40770 1S 6P G 25 . 2p* 12 .._._ ..
Sll4 447172 1S 6P G 2 2P* 1
Sile 4483 1S Sp 6 2S5 . 2P*_ ) ... ...
slle 44832 1S , 5P G 2S . 2P* 12 ... .
SIl4 40946 1S 4P G 2S. 2P N2
SIl4 44951 1S 4P G 2S5 2% ).
SIla 50218 1S .3 628 L 2P* . 2. .o
Sil4 S5e218 1S 3 G 2s. .. 2P% ) ... ..
P15 Se 385 1S , 2 G 2S. 2p* 12
Sllé 66182 15 2P G 2S - 2p% 1
SIl% 64183 1S 2P G 2S. . 2p* 12 .
NA1O 86979 182 1S 4P G 1S . . lpx. Ol . . ..
NA1D 9e 434 . 152 1S 3¢ G 1S  _1Px 01 .. .
‘C018 12.593 2522P6 25 2P6 3 G 1S . _1p* ___ QL .. ..
co18 124650 2S22P6 2S 2P6 3P G 15 . . 3P*_ . 0Ol
col9 13.096 2P5 2P4 3D G 2pPx% 2P 22
coli9 13. 269 2P5 2P4 3D G.2P% . . 2P__ . .21 . ..
F 8 134336 . 182 1S 6P G 1S . 1p*_ 01 B
co19 134490 2P5 2P4 3D G 2Px 2P 11
FE18 146446 . 2PS "2P4 3D G 2P* 2D 12
co19 14559 2P5 2P4 35 G 2P=* 4p 22
€019 146627 '2P5 2P4 35S G 2pP=* 4P 23
co17 156546 2P6 3§  2P53S2 G 2§ 2P% 11 )
co17 15.820 2P6 3§ 2P5382 6 2S 2P 12 -
MN1T7 - 154947 2P5 ~ 2P4 3D G 2P% 25 . 11 . 1 N
CR16 17.628 2P5 2P4 3D G 2P# KA. ¥ 10
vV 14 18.758 2522P6 2S 2P6 3P G 1S 1P* . 01. e 28
V 14 180897 252296 2S 2P6 3P G 1S 3ps . 01 2S
vV 14 20.717 2522P6 2S22P5 3D G 1S 125K, _01. 2P%
TI13 21.027 2522P6 2S 2P6 3P G 1S 1px 01 2S...
TI13 21,065 2522P6 2S 2P6 3P G 1§ 1pP% 01
TI13 21,121 2522P6 2S 2P6 3P G 1S 3P 01 28
Ti13 21,150 2522P6 2S5 2P6 3P G 1S 3P 01 R
V14 214285 ~ 2522P6 2S22P5 30 G 1§ 21%k = 01 .. 2P%
sc12 214935 2522P6 2522P5 4D G 1S 124Kk 01 . 2P*
sC12 22107 2S22P6 2S22P5 4D G 1S . 22%K 01 2p%
K 16 220726 2s 29 2S 3D 3px 3D 23
K 16 224779 2s 2P 2S 3D 3p% 30 12 oo
sC12 224815 2522P6 2522P5 4S5 G 1§ 11*k 01 2pP%
sC12 234602 2522P6 2522P5 4S5 G 1S 22*K 01 2P%
N 6 23,024 152 1S 6P G 1S 1P* 01
N 6 23,282 182 1S 5P G 1S 1p* 1)
K 15 240237 28 2P2 25 2P 3D 4p 40% 34 14
AR1S 254804 25 2p 28 3D 3px 3C 12
AR15 25.808 28 2°p 2S 3D 3IP* 3p 23
K 10 26514 2pP6 2P5 60 G 1S 12*k 01 2pP%
cL15 266615 2S ap G 2S 2pP% 12 _
G 1S 22%K 01 2p%.

K 10 264627 2pP6 2P5 6D



ION  WAVELENGTH
CL15 264762
K 10 27.430
AR14 27521
TI12 274616
CL14 27839
TI12 274922
CAl2 280018
CL1l4 284108
CAl2 280119
P13 284154
CAl2 286528
CAl2 284667
CAl12 2841738
CAl2 286759
CAl2 284883
CL1E 29406
CL14 2544032
CAl2 29e6(6
K13, ~304100
C K12 304157
P11 .. 30166
K12 30387,
S.14 . 30e416
LS. l4. 0 L30e526
.K.12.. . ..30.598
N v .31.087.
LEL13. 0 31.118
K1l L0 J3le327.
CL13. . 31.447
LK1 31481
P12, .. .31e515
- K 11, .31le696.
SS.13 0 L 314950
CGL13. . ..324083.
..CL13 . 326124
..5.13.. 32238
K11 .. 324297 ..
KO11o . 324317 .
SCL13. . . 324445 .
LKL 324895
KOl L 320982 .
L SI12 .. 324985 .. .
_.CAl2. .. . .33.,028 ..
.CA12 ... 334041
N § ..334050 .
K11 . 33.061
P11 33,102
K1Y 33134
P11, -33.,114
LKLY .334259
.S.14%. 334392 .
L CL12. 33,553
.CL12. . . 33,570
- CL12 334592
.S 13 33,822

TABEL III.- FINDING LIST — Continued

(b) Continued

CONFIGURATION TERM
LOWER UPPER _ LOWER UPPER
2s 3F G 2§ 2P
2p6 2P5 50 G 1S 12*K
2§ 2p2 2s 2 3D 4P 40*
2P6 3S  2P53S2 G 28 2p%
2s 2p 2P 3P 3ps 3D
2P6 35S  2P53S2 G 2S 2P
2pP5 2P4 3D G 2p% 2p
252 2s 3@ G 1§ 1P
2pP5 2P4 30 G 2P* 2D
2P 4D 2p# 20
2p5 2P4 30 G 2p% 2C
2P5 2P4 3D G 2P* 2P
2ps 2P4 3D G 2P% 2p
2P5 2P4 30 G 2Pk 40
2P5 2P4 3D G 2p% 2P
2P 3S 2P% 2s
2s 2p 2s 3D 3ps 3C
2P5 2P4 30 G 2P% 20
2522pP3 2522P2 35S G 4S% 4P
2s22pP4 2522P3 3D 10 1F%
_ 2p 50 G 2P 20
2522P4 2s22P3 30 10 1C*
.25 3 G 2S 2P
2s 3P G 28 2p%
25224 2522P3 30 G 3p ics
2p2. 2P 4D 10 1F%
. 2S 2P2 . 2s 2P 3D 20 2F#
. 2P5 2P4 3D G 2p* 20
.28 2P2 2s 2P 3D 4p 4D%
2522P5  2522P4 3D G 2p* 20
. . 2s 2p 2s 4D 1p* 10
2522pP5 2522P4 30 G 2p* 20
.28 2pP 2P 3P 3p* 3D
2p3 2P2 3D 45% 4P
203 2pP2 3D 45% 4P
252 2s 3 G 1S 1P*
2P5 2P4 30 G 2P¢ 2D
.. 2pS 2P4 3D G 2pP% 2p
.28 2P2 2s 2P 3D 2D 2F*
2P5 2P4 3D G 2pP* 2D
2p5 2P4 3D G 2Ps 2p
_ 2P 4D 2px 20
.25 2P6 2S 2P5 35S 2s 2p%
2s 2p6 25 2P5 3$ 2s 2p%
25 2pP2 2S 2P 4D 4p 4D+
2P5 2P4 3D G 2p# 2p
2P 4D .G 2P*% 2D
2P5 2P4 3D G 2P* . 2P
2p 4D G 2P¢  .2C
2PS 2P4 30 G 2P% 4D
2 - 35 2px . 25§
2S 2pP3 2S5 2P2 30 55% 5P
25 2P3 25 2P2 3D 55% 5p
2s 2P3 . 25 2P2 3D 55% 5p
25 2p 2s 3D 3px. 2D

JJ

11
01
34
11
23
12
22
21
23

23

23
22
21
22
11
21
C1
12
23
23
23
22
12
11
23
23
34
23
23
23

PARENT=-TERM .
LOWER UPPER

2P+
3px

10
1D
3p
3P
3p

3P
3P

3p
3p
2D0%

2D%
4S%
2p*
1P%
15
3px
15
1s

3P
3p

1D
3px
3p
3p
3p%

3p%
3p

3p
3p
4P

4p

()



ION

K 12

K. 12
K.12
P11

K..12

AR11l

.. AR11

K11

K11

K11

8§12 .
P 10

.S110.

S 12

AR10
P 10
P12
P12
P12
AR 9
AR10
SI111
P12

AR 9

78
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8 5
P12
P12
S 12
S 12
8 5

'$111

12
11

9
11
i1
11

11
11
11
10
10
11
11
11
11
11
AL11
SI10
sI1e
sIle
P11
P12
AL1D
AR11
P12

WAVELENGTH
" 334961
34,128
344198
344351
344351
34,811
35,088
35,602
35,713
35,896
35,934
35,983
364336
364523
364540
36,550
364629
360654
364715
3601722
366757
360758
364794
37.021
37.025
37,026
37.0&%
37.135
37,176
37.206
374322
374607
37.616
38,033
38,056
384,193
384230

380294
384355
384406
384669
38,755
384843
384845
39,001
39.023
39.049
39,094
394306
394426
39,512
39.541
35.622
394627
39.800
400134

TABLE III. - FINDING LIST - Continued

(b) Continued

CONFIGURATION
LOWER UPPER
2522P4 2522P3
2522P4 2522P3
2522P4 2522P3
25 2P2 2S5 2P
2522P4 2822P3
2522P4 2522P3
2522P4 2522P3
2522P5 2522P4
2P5 2P4
2522P5 2822P4
2P
25 2P2 2S5 2P
25 2P2 28 2P
25 2P3 25 2pP2
2522P5 2522P4
25 2pP3 28 2P2
25 2p 2P
28 2P 2P
2S 2°p . 2P
2522P6 2522P5
2522pP5 2522pP4
2P2 2P
2S 2P 2P
2522P6 2522P5
15
2S5 2P 2P
2S 2P 2P
2P3 2p2
2P3 2pP2
15
25 2p 28
25 2P2 28 2p
2522P5 2522pP4
2P3 2P2
2522P5 2522P4
2S 2pP6 28 2P5
25 2P2 2P2
2S5 2P2 2P2
2S 2P5s 2S 2P5
25 2P6 28 2P5
2S5 2P3 28 2P2
2S5 2P3 2§ 2P2
25 2P2 2P2
2S 2P2 2pP2
25 2P3 2§ 2pP2
25 2P3 28 2p2
2S 2P3 25 2pP2
2P
2S 2P2 2§ 29
2P
2P
2S 2P2 2P2
28 2P 2P
28 2P 2p
2522P4 2522P3
2P2 2P

G

QOO

G

TERM
LOWER UPPER
10 1Cc#
3p- 35
1S 1%
2D 2F%
3P 35%
10 1F®
1D 1D*
2Px 2s
2pP% 20
2pP% 2s
2P 2D
20 2F%
4p 4D%
55% 5p
2P% 20
55% 5p
3p% 3p
3p% 3p
3px 3s
1S 11#K
2P% 2C
1D 1F%
3p% 3s
1s 22K
2S 2P
Ipx e
3P% 3L
4S% 4P
45% 4p
2s 2p%
1P 1C
20 2F*
2px 2P
20D% 2F
2P% 4p
25 2ps
4P 45%
4p 45%
2$ 2P*
2s 2pP%
EDL 3F.
30%  _3F_
4P 4P
4P 4D*
55« _SP.
55% 5P
5S¢ 5P
2P% 2D
4p 40%
2P¢ 20
2P 20
20 20% .
1pP* AP
3p% 3c
1S 1P+
3P 3p*

4

11
22

32
12
12

36 L
LR3 L
- 33
e 34
B3 S

22

.23
12
.34

PARENT-TERM

LOWER UPPER
20%
45%
2p%
3px
45%
2D%
2D% -
1s
3p
1s

e
.2P%



€017
P 12
P12
FE1S
P9
P11
P 1l

P11
P11
AL1D

P11
P12
P11
SIil
SsIll
P11
SIll
sI11
AL 9
sIill
sIl
AL 9
P11
AL1D
P 8
sl 9
sI 9
co16
P10
sI1o
sI1g
P10
P 8
co17
c0o17
SI10
sl
P10

P 10

P 8
SI1D

WAVELENGTH

40 251
404433
406463
" 400504

414023
414040

41le 084
“4le 143
414430
41e50¢€

41533

416542
4leb66
41le 691
41.880
426077
420189
426217

424239
42,321
420322
424414
424551
424653
424798
424832
424864
424925
424956
434G45
434263
434333
434378

434440,

436463
434561
43,825
434511
434942
444268
444446
444 9C0
444565
454172
45287
45322
454515
4%.8603
45,664
45.997
464140
464362
464431
466452
464571

TABLE II.- FINDING LIST — Continued

2S8

28

28

25
258
3s
258
2S5
2S
28

2S
2S

28

25

CONFIGURATION
LOWER UPPER
2p2 2P
2s 2p 2s
2pP2 2p
2P6 2p5
2p2 2s 2p
2p3 2P2
2p3 2p2
2p3 2p2
2p3 . 2p2
2s 2p 2s
2s 2 2s
30 ,
2s 2p 2s
2p2 2p
3s 3P 3s
2p3 2p2
2p2 2s 2p
2p2 2s 2p
2p2 2s 2p
2p2 2s 2p
2s 2p 2s
2p3 2pP2
2p2 2s 2p
2p2 2p
2p2 2s 2p
2s 2p 2p
2s 2p 2p
2p2 2s 2p
2s 2p 2p
2s 2p 2P
2p2 . 2s 2p
2s 2p 2p
2s 2p 2p

2p
2p3 2p2
2p2 2p
2r4 203
2p3 2s 2p2
2p3 2s 2p2
3D 3s
22p2 25 202
2p2 2p2
2p2 2p2
22p2 25 2r2
2P4 2pr3
3s
3s
2p2 2p2
2p2 2P2
2p2 2p
2p2 2p
2p2 2p
2p3 2§ 2p2
2p4 2p3
2p2 2p2

(b) Continued

TERM
LOWER UPPER
3P 3px
1P+ 10
3p .30
G 1S 22%K
20 . 2Fx
G 4S%. 4P
G &4S* 40 |
G 4S% 40
20% 20 .
3px 3§
3p* 3s
2D 2F%
apx 38
1D 1D*
3px 30 .
2px 2C..
4p 4P*
4p 4P*
4p 4P
4P 4F*
3ps 3D
20%* 2F
4p 4C*
3p 3p#
2p 2P
3p% 3p
3ps 3p
2p 2p%
3P 3s
3p* 3$
4p 4D%
3px 30
3ps 3C
G 2P* 20
45% 4P
3p 30%
G 3P 3cx
55% 5p
55% 5p
3D 3F%
G 3p 30
4p 45%
4p 45%
G 3°p 35%
G 3P 30%
G 28 2P%
G 25 2P%
4p 4P
4p 4Cs
G 3p 3ps
G 3p 3P
G 3p 30%
3D% 3C
G 3p 3P%
2D 20%

, PARENT~TERM
JJ  LOWER UPPER
21 2pe
e L
B2 ... 2P%
K S 2P%
34 3P%
L2 3P
.21 - 3P
.23 3P
33 A0
. o1
S -
S23 -
21 . e
22. .. 2px_
L2328 .25
23 10 __
12 3P%
21 3Pt
22 3p%.
32 3p%.
01 o
23 3P
33 3p*x
22 2P
11 1p*
22 2p%
21 2P
22 1p%
11, 2p#
21 2p%
3¢ 3P
11 2p%
22 2p*
12
21 3p
23
23 20*
22 4p
23 4p
34
22 4P
22 3p
32 3p
11 4p
23 45%
12
11
33 3p
34 3p
01
12
22
33 20
22 2p%
33

1D

79



TABLE HI.- FINDING LIST - Continued

(b) Continued

I — CONFIGURATION TERM PARENT-TERM
__ 10N . WAVELENGTH..  LOWER UPPER LOWER UPPER JJ  LOWER UPPER
SL_B ... 46.582. . . 2P3 2P2 5D 20% 2F 34 : 10
_.SI11. . 460653 2s 2P 2p 3P 1= 1P 11 2pP%
_.S1.9 460694 . 2S 2P3 2S 2P2 4D 30# 3F 34 4P
P10 .. 46e726.. .. 2S 2P3 2S 2P2 30 3Px 3s 21 2D
_SE 9 ... 46e774 . . 2S 2P3 2S 2P2 4D 3D0% 3f 23 4p
WMN14 . . 47,020 . 3§ 3P , 3S 5D 3px 30 12 2S 2s
P8 . 4T.140.... . 2P4% 2P3 4D G 3P 35%* 21 2D*
BB . 470261 2P4 . 2P3 4D G 3P 35# 11 2D*
P11 47.280 . 2S5 2P2 25 2P 13§ 2P 2P% 11 1P*
.SI11 . 4Te332 ... . 2P2 2P 3D 3P 3p% 11 2P%
P._B. . _._4T.368.. . 2P4 _ _ 2P3 40 G 3P . 3p% 12 20%
AL 9 . 4T.445 . . 25.2P2 .. 2S 2P 4D 4? 40% 23 3Px
_SI11.. . 4Te84T_. .. ..2P2 , 2P 3D 3p 3p% 21 2P%
_P.11.. 47.455. . 2P3 2P2 3% 45% 4P 23 : 3p
P11 ... 47.502 . _ . 2P3 .. 2P2 35 4S%* 4P 22 3p
5111._ﬂ_vm47.lqom”" ... 2P2 2P 3D 3p 30% 22 2pPx
P11 . 474859, .25 2P2 25 .2p 3§ 2D 2pP* 21 3px
_P_ 10 .. 484052 ... . .2P2 2P 3D 1D 3F* 22
P8 . 484226... ... 2P4 . 2P3 4S5 . G 3P 3p% 22 2Px%
P B ... 48,301 . 2P4 2P3 4D 1D 1C* 22 20%
S T_. .. 484363 _ .2522P6 25 2P6 3P G 1S 1P% o1 2s
~2 10 .. _ 484391 . ...2S5.2P3 . . 2S 2P2 3D 3D* 3p 33 4p
B & _ . 4B84629.._ ... .. 1S2.. 1S 7 G 1S 1p* 01
AL 9 . . 4B.8S94... ..2S.2P2 . . 25 2P 4S 4p 4P% 33 3P%
P .. B . .. .. 4Be.897._ . ... 2P& 2P3 4D G 3P 3p* 21 45%
.SI11.. . 49,030 . . . 2S..2pP 2S 3S 3p% 3S 01
_SI11 . .. 49,068 . .25 2P 28 3§ 3pP% 3s 11
~AL 9. ... 49.Q83._. ... . _.2P._  _ 4S G 2P* 2s 21
SILL. . 49,200 . 2s 2¢p 2S 3S 3p* 3s. 21
AL 8 . ... 49.414 25 2P3 _ 2S 2P2 5D SS% SP 23 4p
P B .. 49,524 ... 2Pa4 2P3 4S 1D 1P% 21 2Px%
AL 8 . . 49.T63..... ..2P2 2P SD G 3P 3p* 22
—P.10 . . 49.789 ._..2S 2P3 ... . 2S 2P2 3D 3px 3D 12 . 4P
~P.1D .. . 494194......25 2P3 . . . 2S 2P2 3D 3p% ip 01 4P
CD16 . .. 494854 _......3S 3P._ 3S 4D 3p% 3p 01 28 2S
P11 . 494866 . 2S.2P2 . .. 25 2P 3§ 2S 2P 12 3pP%
AL_9. ... .. 494928 _2S 2P2 25 2P 4D 20 2F% 23 3px
P 11 49,976 @ 2S5 2P2 2S 2P 3§ 2S 2p* 11 3px
..SI10 49,981 25 2P2 2S 2P 3D 4P 4P* 12 3P%
.Lo16 5C.010 3s 3P 3S 4D 3P% 3p 11 2S 2S
SI1D 50013 2S 2P2 2S 2P 3D 4p 4p% 21 3P%
SI10. 504036 2S 2P2 25 2P 3D 4p 4pP% 22 3p%
SI 8 50.085 2P3 2P2 4D G 4S* 4C 21 3p .
- SIlo 50e122 2S 2pP2 2S 2P 3D 4P 4F% 32 3p%
SI 8 506136 2P3 2P2 4D G 4S* 4C 23 3p
SI 8 50329 2pP3 2P2 43 2D0%* 2F 34 1D
SI10 506394 25 202 2s 2p 30 4p 4c* 33 apx%
sIll 50487 2P2 2P  3S 3p 3px 22 2pP%
P11 500635 2S 2pP2 25 2P 3§ o 2p 2P% 22 3P%
P9 50+ 650 2S 2P4 25 2P3 3D 4P 4S* 32 30%
AL10 5Ce 742 25 2e¢ 20 3P 3Px 3p 11
AL 8 506761 2pP2 2P 5D 10 1F2 23
P9 5Ce 815 2S 2pP4 28 2P3 3D 4p 4C% 23 3D%
P9 500887 2S 2P4 2S 2P3 3D 4p 4C# 12 30%
AL10 © 504920 2S 2P 2p  3p Sp% 3s 01

P9 504953 2S 2P4 2S 2P3 3D 4P 4P% 32 3D%
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SI10

WAVELENGTH
500991
51,048

51,063
51,188
51,312
510427
514433
51.608
514877
524203
52,358

' 524517
524939
53,610
53,737
53,879
54¢124
544229
54421
544669
544811
544879
55,032
55,080
554165
554286
554435
550465
55,537
55, 804
554 880
564C56
564067
564199
560 344
564362
564368

566425

566527
564543
564575
566598
560611
56¢£48
560717
566740
566 849
566548
56e 966
57.C74
57.304
57336
574361
57.414%
57.588

TABLE II.- FINDING LIST - Continued

(b) Continued

CONFIGURATION

LOWER UPPER
2s 2p4 2s 2p3
2P4 2p3
2s 2pP4 2s 2p3
2P4 2p3
2s 2p2 2s 2p
2p3 2P2
2s 2pP2 2s 2p
2p3 2p2
2P3 2P2
2p3 2p2
205 2P4
2522P2 2s 2p2
2P3 2p2
2S 2p3 2s 2p2
2s 2P3 2s 2p2
2522P2 25 2p2
2P3 2P2
3P5 3P4
2s 2P3 2s 2p2
2pP5 2p4
25 2P3 2s 2p2
2P
2p2 2p
2p
2p2 2p
2s 2P3 2s 2p2
2s 2p3 25 2p2
2p2 2p
2P4 2p3
2P5 2P4
2522P5 2s 2pP6
. 2P5 2P4
2ps 2p4
2s 2p3 25 2pP2
25 2p2 2p2
2p5 2P4
2s 2pP2 2pP2
2P5 2P4
2P3 2p2
2s 2p2 2s 2p
2s 2p3 2s 2p2
2p3 2p2
2p2 2p
2p2 2P
2P2 2p
2P4% 2p3
2P4 2p3
2P2 2p
2p3 2p2
2P4 2p3
25 2p2 2s 2p
25 2p3 25 2p2
2P4 2pP3
2P5 2P4
2s 2p3 2s 2p2

QOO0 ©

G

G

(2 7]

DOOOO®

_ TERM
LOWER. UPPER

2P
2p*
30+
2P
10%
2p%

2px
3p

3ps
3px

3P

4p2
3s#
4p*
35%
2pe
2C
2p#
4p
2p
2C
2t
3p%
2e
3p
3p
35%
2F
20
3F
2s
1C
2s
3p#
2s
3p»
3p
ap
3p0#

-30%

2P
1p*
4p
20
3s
2F% .
2P

. 2F%

4°
4P

. .2P%*

10
4p

3P
3pe

3p%
3s*
3s*
3c*
2s
16+

2P
. 30 .
30%

20
3F

JJ

PARENT-TERM

LOWER UPPER
30%*
4Sx%
3Dx%
4S*
1P%
1D
1P%
3P
1D
1D
3p
4P
3p
4p
4P
4P
3p
1D
20
10
2D

Cap

4p

2P*
3p

28

3p

20

10
3p

10
L

3p

1Px

20 .
3P ..

20%
2D0%

.. 2Px
1

4P

20%

10.. .

4p_

81



82

WAVELENGTH
57.852.
58091
584137
586213
580367
584606
584626
586951
59,081
59231
5G.888
594949
59.986
604002
60,008
60.093C
500261
604630
604648
604787
606928
600933
604943
61,328
614596
6le564
614583
614677
61.714
61732
61,793
61.887
61912
61,378
626009
€24309
624392

624513
624846
624863.
624955
634433
634546
634606
63.787
634947
644226
644941
65.085
654281
654304
65773
65,821
664026
664240
660259 .

TABLE IIl. - FINDING LIST — Continued

2%

28§
25

2S
2S

28

25S
25

28
28
25

28
3S
3s
2S
3s

25
28

28
28

2$
2S

(b) Continued

CONFIGURATION
LOWER UPPER
15
35 3p 3s
1S
2s 2p 2s
2p3 2p2.
2p2 2s 2p
2P4 2p3
3s 3p 3s
2p3 2p2
2p5 2p4
2p2 2p
2p2 2s 2p
2p3 25 2p2
2p3 2s 2p2
2P4 2p3
2p2 2s 2p
2p2 2s 2p
2p2 2p
2p2 2p
2p2 2P
2p2 2p
2p2 2s 2p
2pP4 2p3
2P4 2s 2pr3
2p4 2s 2pr3
2p4 2p3
2p4 2s 2pP3
204 2s 2p3
2p4 2s 2r3
2p2 2p
2p4 2s 2pr3
3D 3s
30 3s
2p4 2s 2p3
30 3s
2p
2p3 2p2
35 3p 3s
2p3 2p2
2P3 2p2
2p3 2p2
22p2 2s 2p2
22p2 2s 2p2
1S 2p 1S
2r4 2p3
2P4 2r3
2P3 2p2
2p3 2s 2p2
2p3 2s 2p2
2P2 2p
2p3 2p2
2p3 2p2
2p
3ps 3P4
2p5 25 2P4
2p2 2s 2p

G

G

QO OO

TERM .
LOWER UPPER
28 2P%
3P 3s
2S 2P%
3Px 30
2p% 20
4P 4P%
3p 3p#
3p= 35§
2Px% 20
2P% 2°P
1s 1P%
28$ 2P*
IpPx 3t
3pP% 3C
10 1C*
- 28 2P*
4P 4P
3p 3p*
3p 3p»
3p 3P*
10 - 1P%
2p 2P=*
3p ac»*
4p 4S%
4P 4Cx*
1D 1P*
4p 4D%
4P 4P%
4P 4P
3p 3P
4P 4P
3D 3F2%
3D 3F=
4P 4S*
30 3Fx%
2P% 2C
4S% 4P
3Px 3C
2Px 2P
20% 2P
2D% 2F
3p 3P*
3p 3p*
3P 3c
3p 35%
3p 35%*
20% 2P
30% 3p
30% 3P
1§ 1pP*
45% 4P
2P% 2P
2Px% 20
2P* 20
3P 30
28 2pPx

PARENT-TERM
LOWER UPPER

25

28

2S

28

3P

4p
20%
3p*
3px

3px’
4S%
3D*
30%
2P*
ap«
3D%
3D%

3D%

55%

1D
20 |
3p#



TABLE II.- FINDING LIST — Continued

(b) Continued

. CONFIGURATION TERM PARENT-TERM
. ION  WAVELENGTH  LOWER UPPER LOWER UPPER JJ LOWER UPPER
€011 = 664310 3P8 3P4 4D G 2px 2C 23 1D
NE 8 664,321 2P 5§ 2p« 28 21
S1.9 664548 25 2P3 2S5 2pP2 3§ 1D% 10 22 2D
.COo11 . 664605 . . 3P5 3P4 4D G 2p=% 2p 22 10
AL 9. 660729 2P3 2P2 3D 2p* 20 23 10
£o11. 660841 . 3p5 3P4 4D G 2pP* 20 12 1D
CO011 664991 3pP5 3P4 4D G 2pPx% 2S 21 10
AL_8 67,118 25 2P3 2S5 2P2 3D 55« S$D 23 4P
st o 67.199 . 2S 2P3 2S 2P2 38 3px 3P 22 4P
st 9 6§7.358 28 2P3 28 2P2 35S 3P% 3P 21 4P
AL 8 67.500 25 2P3 25 2P2 3D 3D# 3P 32 2D
AL T 674502 2P3 2P2 45 20¥ 2P 21 3P
(1) § U 67,849 3P5 3P4 4D G 2Px 28 11 1D
.Co11.. . 67.95Q. . = 3PS5 3P4 4D G 2pP% 2F 23 3p
CO11. . 67956 . 3pP5 3P4 4D G 2P% 4F 23 3p
Co11.. . .67.488 . 3P5 3P4 4D G 2P* 2C 22 3P
.COo11. . 672999 3P5 3P4 4D G 2pPx% 2D 23 3p
AL 9 . . 684648 2P3 2P2 38 2D0% 20 33 1D
AL 8 684752 2P2 2P 3D 10 1P% 21
co11 684767 3pr5 3P4 4D G 2Px% 20 12 . 3p
Sl 9 684950 2S 2P3 25 2P2 3§ 1p* 1D 12 2D
AL Y 69,027 2P3 2P2 4S 2P% rad 22 3p
SI 6. 69.078 2P5 2P4 4D G 2p%x 2P 22 10
NE 7 69,117 252 28 5P G 18 1P* 01 '
AL 9 694143 2S 2P2 25 2P 3D 2P 20% 12 3P%
F 7 694371 28 10p G 25 2p= 12
SI 8 69,496 2P3 2P2 35 2P*% 25 21
St 6 69613 2P5 2P4 4D G 2P* 2P 11 1D
sI 7 690677 . 2P4 v 2pP3 30 G 3P 35% o1 2D%
AL 6 697567 2P4 2P3 5D G 3p 3Cx 23 2D%
T 69,915 28 P G 2S 2P* 12
SI 7 70332 2P4 2P3 3D G 3p 3C* 431 - 20%
P 8 706354 2S5 2P5 2S5 2P4 35 3Px 3 22 4P
F 7 TJd. 882 28 8p G 2§ 2P% 12
NE 7 TCe 994 28 2P 2S 6D 3p% 30 12
SI ¢ 71,003 2P5 - 2P4 4D G 2pP% 2P 22 3p
NE 7 71.049 25 2¢p 2S 6D 3px 30 23
AL 8 T1.241 25 2P3 25 2P2 30 30% 30 33 4P
AL 8 T1.276 2S5 2P3 28 2P2 3D 30% 3C 22 4P
TI11 Tle351 3§ 3P 3s 50 3P* 30 12 2S8 28
caic T1e395 3P6 3P5 4D 1s 12%4 c1 2P%x]
co1lg T2.372 3pP6 3P5 4D 1s 23%y4 C1 2P%*2
AL 8 72,794 - 2S5 2P3 2S5 2P2 3D 3Dp% 3r 21 4P
AL 8 T2.924% 28 2P3 28 2pP2 30 3D% 3p 32 4P
AL 8 736404 2S5 2P3 25 2pP2 3D 1D* 1F 23 2D
MN14 T4.045 3s 3p 35 4S5 3P% 3s 01 2S 25
MG 9 T4e062 2pP2 2P 30 1s 1P=% 01
NA 7 746312 25 2P2 25 2P 4D 4P 4P% 32 3P%
NE 7 T4e 481 2S 2P 2S 5D 3p* 3D 12
NE 8 T4¢544 2P 4S 2P% 28 11
NE 7 744611 2S 2°p 2S 5D 3px% 30 23
NA 8 744583 28 2°P 2P 3P 3p% 3e 12
F 7 754382 2P 190 2pP% 20 23
co12 750506 3P4 3P3 4§ 10 1P% 21 2Px%

co12 154605 3P4 3P3 4S G 3p 3C% 23 . 2D%



TABLE III, - FINDING LIST — Continued

(b) Continued

CONFIGURATION ... VTERM .. PARENT-TERM

10N WAVELENGTH LOWER UPPER | LOWER . UPPER . JJ __ LOWER UPPER.
co1z2 75531 3P4 3P3 4S G 3P . . 30% 22 20%
AL 8 766012 2§ 2P3 28 2P2 30 . 1P 1C. .12 .. .20
F 7 764073 2P 90 2P% 20 .. .23 e
SI 8 766298 = 2S5 2P4 25 2P3 3S . 4P . 48% 12 . ..
AL 6 764399 2P4 2P3 4S G 3P . _3P* 22 . . .
col12 T66 864 3P4 3P3 45 G 3P._.. . 30%x 12 .
‘col2 764884 ’ 3P4 3P3 4S : G 3P 230* 1)l . _2D%
vV 12 T66504 3§ 30 3s 5F 30 . 3F* A o
FELD 77601 35 3P4 4D G 2Px 2P .12
col2 T7.003 3P4 3P3 4S G 3¢  30% 01
F 7 - T7e122 ' 2P 8D ePx 20 ... 23 .
NA 7 77196 25 2P2 2S 2P 4SS . 4P  4P* 32 -
NA 7 T7.258 . 2P , 4S G 2P*_ 2S5, ...
NE 7 774305 2P2 2P 5D 3p . 30 L
ca12 T7.701 3P4 3P3 4S G 3¢ . 35%. ..
co12 T 744 3r4 3P3 4S 1D, 1p*

co12 780085 3P4 3P3 4S 1s  1px .

coll 786550 3pP5 3P4 4S G 2P* 25 .

co12 784669 3P4 3P3 4S G 3P L3s8*x

co12 784759 3P4 3P3 4S G 3P  _3s%*

MN1& 79732 3s 3D 3S &F -30 3F% 34 25 . .2S .
NA 7 79745 282 2P 28 2P 3P G 2p¢ 2P .22 . .. ... 1\P%__
NA 7 79921 25 2P2 25 2P 4D . - 2D . . 20% . . .33 il

NE 7 806573 25 2P 2P 4P 1p* 10 A2,
F 7 ~ 8lelTl ' 2P . 6D 2P* 2D . . 120 e e
AL 8 8le326 25 2P3 2S 2P2 3D 35% 3P 12 .

F 7 8le513 2P ) 65 2p* 28 .21

NE 7 824207 25 2P 25 40 3p« . 3D . 12 ,

CAlD 824265 3P 6D 2P* 20 .12

TI12 824524 3D 5F 2D 2F% 23

CAlD . 824612 3p 6D 2Px 20D .23

CAl0 820800 3s 5p G 25 2e% 12

CAl0 B2 866 3s ) 5p G2s . 2pe 1) . ..
MG 6 834174 2P3 2P2 4D 20« 2D ..22... . . ...3P
SI S 834316 2P6 2P5 5§ G 1S . . 22* .01 .. . 2P%
AL 8 83,737  2S 2P3 2S 2pP2 3§ 3px . 32 . 10 e &P
MG 6 834926 2P3 _ 2P2 4S G 4S%. 4P . 21.. .. . .. . .3P._ .
MG 7 844058 25 2P3 2S5 2P2 3D 3p® 3c . 33 . e 20 .
NA 7 854320 282 2P 2S 2P 3P G 2P%* 2S ) 5 SEN 3p*
F 7 854753 2P 5D 2P% 2C 12 L S
NE 6 86074 2e &0 G 2p* 20 12

NE 6 864171 2P . 6D G 2Px 20 . 23

F 7 86e457 2P. 58 2P%. 2S 21

v 1l 860817 352 3p 352 40 G 2p% 20 12. 15 . 1s
AL 8 87e165"° 2S5 2P3 2822P 3P 3D%* 3p 32

MG 7 87.223 25 2°P3 2S 2P2 3D 3P 3p 22 20 .
AL 8 87,295 25 2P3 2822p 3P 3D* 3P 21 .

MG & 87e423 2P3 2P2 4S 20% 2P 21 3e
V11 87+506 3s2 3p 352 4D G 2Px 2C 23 1s 1S

F 6 9Ce. 799 252 - 25~ 5P G 1S 1P* 01 ’

TIl1 90,843 38 30 3S 5F 30 3F* 34
NA 6 91e436 2P2 2P 4S G 3p 3px 10

NA 6 91.513 2P2 2P 4S G 3p 3p* 21
MN11 91e 628 31523P3 3523P2 4S G 45% 4P 23 3p
FEL0 91.701 3PS 3P4 4S G 2P% 2S 11 1S

CR13 91.838 3S 3D 38 4F 3D 3F* 34 28 25



ION WAVELENGTH

MN11 924237

MN11 924401

MN11 924681

MN11 920733

NA 7 924764

NA 8 934249

NA 6 93+ 676

NE 7 946 262

NE 7 9%4e 269

F 6 944403

F 6 946450

SC ¢ 544517

sC 9 954025

AL 7 954079

co0 9 954890

co 9 964026

co 9 966117

CR 9 96e171
L0 9 . .96e246.
_NA T ... ...96e337
CR 9 . 96.437 .
NE 6 . ..97.028
NE 6. 97.085 .
LR 9 _  _.91.091
_E_ 7 . 97a261
L0.9 . ..97.5Q7
€09 . 97763 .
LR .9 . .. 9T7.910
LR 9  _97.941.. .
_E_6  98.038
Me 5 _ 984185
MG 5 . _.98e367
€0 9 . 98e922
SE_ 6990417
€0 9 . ... .99.113

.-992194

TNA 5 994233
K 9 994355
_CAID . 994445
K 9. 99,770
€0 9 .. .994189
€0 9 .100.085
_NE & 1006444 .
€0 9 .. 1004531
_€0 9 . 1004595
_NE 6. 1014077
€09 . 101,093
Y110 . 1014163
_NE 6 __._ 1014240
_NE & 1014456
_NE 6. .. 1014578
N 8 . . 101.678.
“NA S 1014154
€09 . 101,782
_NE 6 _ ... 101,786

TABLE III. - FINDING LIST — Continued

(b) Continued

CONF IGURATION
LOWER UPPER
3523pP3 3523p2
3523P3 3523P2
31523P3 3523p2
3523P3 3523P2
2S 2P2 2s 2p
202 2p
2p2 2p
2s 2p 2p
2s 2p 2p
2s 2p 2s
2s 2P 28
352 3p 352
352 3p 352
2S 2P4 2s 2p3
3P6 3D  3P53D
3P6 30  3PS53D
3P6 3D  3P53D
3P4 3p3
3P6 3D  3P53D
2s 2p2 25 2P
. 3P4 3P3
.25 .2P2_ .. 28 2P
2s 2p2 . 2s 2P
3P4 3P3
, 1 2
3P6 30  3P53D
3P6 3D . 13P53D
. 3P4 3p3
3P4 3P3
2s 2p 2P
2pP4 2P3
2P4 2p3
3p6 3D  3PS3D
2s 2 25
3P6 30 3P53D
2p3 2p2
2pP3 2p2
.. 3p
3p
.. 3P -
. 3P6.3D  3P53D
.3P6 3D  3P53D
.28 2pP2 .25 2P
3P6 30  3P53D
3P6 30. 3P53D
2s 2p2 .25 2p
3p6 3D  3PS53D
. 352 3p 352
252 2P 25 2p
252 2P 25 2P
282 2P 25 2P
3P4 3p3
2pP3 . 2p2
3P6 3D  3P53D
2P

4S
4S

OO OO OHOOO (1)

G

(28]

(2N 2N~

. TERM .
LOWER UPPER _ .
4S* 4P
20% 20
20% 20
45% 4p
4p 4P
3p 3p#
1S 1p%
3P 3p
3P 3p
3p% 30
3pPx 3p
2P 2D
2px% 20
20 20k
20 20*
20 2c*
20 2c*
10 1F%
20 2c*
2s 2p%
10 10%
4p 4C#
4p 4p*
3p 3C#
2px 2s
20 40%
20 40%
3p 3ce
3p EDL
3px 3C
3p 35#
3p 35*
20 2F%
304 3c
20 2F*
45% 4p
45% 4P
2P 20
2Px 2%
2P« 20D
2D 2F%
20 4F*
4P 4p%
2D 4F%
20 2p%
4p 4P
20 2P
2p% 2C
2P 2P
2p# 2D
2ps 2D
3p 3S#
45% 4P
20 4P
2p% 2s

QOO OLOOOOO (2] (2 N2

18

3p
10
1D
3p
3p%

3D*
30%
3D#*
30%
20%

3p%
1%
20%
3p%
3p%
4S*

3Dx

3D%
45%
4%

20%
2D%
3F%

3F%

3p

3F®
3F*%
3px
3Fx
3px%
3px%
3P*

1P%
1P%
1p*

4S%

3p
3p%

. _PARENT-TERM __
_ LOWER UPPER _

85



TABLE III.- FINDING LIST — Continued

(b) Continued

U PR CONFIGURATION TERM PARENT-TERM
__ION __WAVELENGTH LOWER UPPER LOWER UPFER JJ LOWER "UPPER
_TI110 . 101,902 382 3¢ 352 4D G 2Px% 20 23 18 1s
_y 8. .__. .102.320 . 3P4 ) 3P3 5§ G 3p 3S5% 11 . 45%
N 8 102471 1 6 3P3 55 G 3p 3s* o1 45%
~F 6. . ... .103.136 25 2P 2S5 60 1P% 1c 12
—E_ &6 . .. 103,207 2P2 2P 5D 3P 3C* 23 2P%2
—E 6. ..103.223 . 2P2 . 2P 5D 3p 3C0* T 23 :
_NE 6. ... 103,306 2s 2P2 2P2 3p 4P 4P 33 3p
LR B . .. .103.694% 3P5 3P4 40 G 2P% 2P 11 1D
LR 8 .. . .104.003 3P5 3P4 4D G 2Px 2P 12 1D
~NE &6 .. .. 1046111 2S5 2P2 2P2 3P 4P 4C* 34 3p
Y 11 104769 3s 3P2 3S 3P 4S 4P 4P% 23 3pPx
M1 . 0 1054033 © 3S 3P2 38 3P 45 4P 4P2 12 3p%
~NE. .6 ... 105229 2S5 2P2 2S 2P 4D 2D 2D* . 33 3P%
-V.11. .. 1054340 3s 3pP2 3S 3P . 4S 4P 4P* 33 3pPx
. B0 9 S 105.873 3S 3P2 3S 3P 48 4p 4P% 21 3px

~ML1L 00 1066003 35 3p2 38 3P 4sS 4P 4P% 32 3p*%
NA. 5. . 10640¢3 2P3 2P2 4D G 4S* 4P 21 3p
..NE 5. 1064291 2P2 . 2P 6D G 3P 30»* 23

“F 6. 106446 25 2P 2P 4P 1pP* 1C 12 2P*%2
LFL B 1066460 - 25 2P 2P 4P 1Px% 1D 12
~CR1D 1066503 3523P3 - 3523P2 4S5 G 4S% 4P 23 3p
~NA_S5. 1066651 2P3 2P2 5D 2P% 20 23 ap

MN 9 1064659 3P5 3P4 4S G 2pPx 2S 11 1S

v 12 1064679 35 3D 3S 4F 3D 3F% 23
.V 11 1064720 382 3P 352 4S8 G 2Px 2S 11 1$ 1s

v 12 1066802 3s 3D 35  4F 30 3Fx% 12

v 12 1066916 3s 3D 3S  4F 3D 3F% 34

NA 7 107,025 2S5 2P2 28 2P 3S 2S  2F» 12 1Px%

CR1D 107. 166 3523P3 3523P2 4S G 45% 4F 22 3p

CR1D 107.514 3523P3 3S23P2 4S5 2D0% 2C 22 1D

NA 6 107.663 2P2 2P 3D G 3P 3c* 11 -

NA § 107.687 2P3 2P2 4D 20% 2P 32 1D

CR10 107,703 3823P3 3823P2 4S5 G 45* 4P 21 3y

CR1D 107.808 3s23P3 3523P2 4S 2D* 2D 33 1D

v. .1l 107.823 352 3p 152 4S G 2P%* 28 21 1S5 1S

F 6 108,591 2s 2P 25 5D

NE 5 1084945 2S 2P3 2S 2P2 50

NE 6 109,084 25 2P2 2P2 3p

NE &6 . 109.127 25 2P2 . 2P2. 3P

NE & 1094368 282 .~ 2P 25 2P 3P G

NE 7 109,778 2p2 2P 3D -

NE 5 110. 146 . 2P2 2P 50 G .

NE 5 1100422 . . 2P2 2P 5D G 13

NA § 1106677 ... 2P3 . 2P2 4D

NE 6 111,017 282 2P 2S5 2P 3P G

MG 5 111.558 .. 2P4& . . 2P3 3D G 3P___
.F 6 1126118 25 2P .25 4SS 3px |

NA 6 113,133 = .2P2 : . 2P .3D...

v 8 1134302 3P4 AP3 4D . .

NE 6 113,429 25 2P2 . . 25 .2P.. 4D . .

v 8 113,623 1 L ....3P3 4D

F 6 1134819 . . 2P2. . .. 2P & 3P _ .

NE 6 . 1144095 252 2P .28 2P 3P G 2P%

NE 6 1140143 282 2P 25 2P 3P G..

NE 5 114,286 2P2 . 2P 5D

NE 6 114,305 2582 2P 2S5 2P 3P .G
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TABLE III. - FINDING LIST — Continued

. (b) Continued

CONFIGURATION . CLGTERM 0 _PARENT-=TERM
ION WAVELENGTH LOWER UPPER LOWER  _UPPER . _JJ _ LOWER UPPER.
vV 8 114,573 . 3r4 .. 3P3 4D . G ;
MG S 1156017 2P4 2P3 30 .
vV 10 1154157 = 3823P2 .. 3S23P  4S .. G.
v 8 ‘115.41¢ 3P4 . 3P3 4D . G
v 8 115,570 3P4 ..3P3.4D. . .6
NA 5 115,648 . 2P3 . 2P2 .40 .
v 1D 1156651 3s823pP2 .3823P 4S5 . G
NA 5 115,724 . 2P3 ~2P2 4D .
v 10 115,852 3s23P2 .. ... 3S823P .45 .6
v 10 1160200 3823p2 . . 3523P 45 G
v 12 1164367 3523pP2 . .3823P 4S5 G ]
V10 = 1164898 3823P2 .3823P 4S5 @ G
NE 5 117.546 2pP2. . .. 2P 4D . G.
v 13 1184041 3D . 4P
NE 5 118.280 2P2 . 2P 5D ..
NE S5 1184398 2pP2 2P 4D. .. G.
NE § 118.452 2P2 2P 40 . G.
v 13 . 11864465 , . 3D .. .4P -
NE S 1184663 2pP2 2P 4D G
NE 5 1184677 2P2 ' 2P 4D G
NE 5 1184764 - 2P2 2P 4D 6
NE S 119.072 2S5 2P3 2S 2P2 4D
K 9 119,065 3P . 5§
CA 9 1204133 352 35 4P G
NE 6 1206151 2S 2P2 25 2p 3D
NE 7 120368 2P2 2P  3s. . , e e
NA 5 121,508 2P3 2P2 4S 2P 2P 11 . 3P
TI1D 123,035 | 35 3pP2 35 3P 4S 4P 4P% .23 C3px
TI1O 123,329 35 3pP2 35 3P 4S 4P 4p* 12 . _.3P*
v 7 123,358 3pP5 : 3P4 4D G 2P* 2p . 11 : 1D.
T1 7 1234622 3P4 3P3 5§ G 3P 35% .21 . _4S%*
TI110 1234658 3s 3pP2 35 3P 4S5 4P 4P% 33 3p*
K 8 1234729 35 3p 35 5D 3p% b 12 25 . 23
NE 5 1234952 2P2 2P 4D 10 3F* 22 o
TI10 1244185 35 3pP2 38 3P 4S 4P 4P% 21 3P%
T 7 1244335 . 3P4 3P3 55 G 3P 35=% 11 4S%
TI1O 1244382 3s 3p2 3S 3P 4§ 4P 4P% 32 . 3Px%
NA 7 124,526 2S5 2P2 282 3p 2D 2P% 21
T 7 124.535 3P4 3P3 5§ G 3P 352 01 45*
NE 5 124,582 2P2. 2P 45 G 3P 3pP% 01 . i
NE 6 1254132 28 2P2 25 2p 3D 2$ . 2P% 12 1P%
TI10 125,601 352 3P 352 4S5 G 2pP% 2S 11 1§ 1S
TIll 1254 6C ¢ 3s 3p 38 4F 3D 3F% 23
TIl1 125,949 3s 30 3S 4F 3D 3Fx% 12 28 28
TIll 1254979 3s 3D 38 4F 3D 3F= 23 25 2S
TI1l 1264017 3s 3D 35 4F 3D 3F%* 12
NE 6 1260144 28 2P2 28 2P 3D 2P 2F% 11 : 1p*
TI1l - 12664162 35 30 38 4F 3D 3F* 34
TI10 1264800 352 3P 382 '4S G 2P* 28 21 1$ 1S
NE 6 127,428 28 2P2 28 2P 3D 2p 2pP% 22 1P%
NE 6 127.68¢C 2P3 2P2 3D 2D* 2P 32 1D
NE 6 1284214 2P3 2P2 3D 20% 2F 34 ' 10
NE & 1284235 2P3 2P2 3D 2D* 2F 23 1D
NE 5 129457 2S5 2P3 . 258 2P2 4D 3D% 3C 33 4p
v 9 129.688 3s523P3 3523P2 4S 20% 2P 32 3p



" 10N WAVELENGTH

88

_NE 6. . 129.786
_NE.5. . .130e148
AL % 1304357
_NE.5 .. 1304719
NE S . 13Ca837
_NA 5 ____ 131.651
_NE S 1314956
_NE S_. . 132.008
CNES_ 132,086
_E_.S5_  .132.221
_NA & 132,392
_SCl4 . .132.930
_NE.S____ 134812
_NE 5 _ . 135,724
_NE 5. 135,860 .
_E_& . 136e563
_T1.9 ____ 136.585
LIL9 . 137.137
_T1.9 . _137.364.
MG S .. 137.483
_YI_ 9 .. .137.123
LE_ 5. .__.131.856
N6 .. ..137.861
X199 ..137.947 .
NA & 138,189 . .
NE 6 . 1384313
YL 9. .. _ 1384510
_N..b ..._1394235.
_I112. .. 1394861
_NE & . 1404234
_NE_&_ . 1404283
S _TI12 .. ... 1404338
_NE_6._.. _.140.910
_NA 6 . 1414128 ..
K 1. 1414784
(K T . 1424365
_NE 6 . . 142,608
.NE 5. 142,678
. NE_ & 142,753
CNE.S. . . 143,413
_NE 6 . 143,551
K. 8. 143,804
NE .S 1444407
NE. 6. . 144,628
. NE 5 1444687
NE 6 1444754
NE 5 144,928
F 6 145,157
K 14 1474595
MG. & 1474640
MG 4 147,697
NE 4 1434629
NE 4 148,955
NE 5 149,525
NA & 1504 274
NE 5 1504375

(b) Continued

CONFIGURATION
LOWER - UPPER
2p3 2p2
2s 2p3 2s 2pP2
2r6 2p5
. 2s22P2 2s 2p2
- 2522p2 2s 2p2
2pP3. 2p2
2522P2 2s 2p2
2522P2 2s 2p2
2522P2 2s 2p2
2s 2p2 2s 2p
2r4 23
2522P4 25 2P5
. 2p2 2p
2522P2 2s 2p2
2522P2 2s 2P2
2p2 2s
3523P2 3523p
3523P2 3523p
3523P2 3523p
- 2P4 2r3
13523P2 3523P
25.2P2 2s 2P
3p6 3p5
3523P2 3523p
2P4 2p3
2pr3 2p2
3523P2 3523p
3p6 . 3p5
3D
2p3 2p2
2pr3 2p2
30
2s 2p2 2s 2p
2s 2p3 2s 202
352 3p 352
352 3p 352
2p3 2p2
2s 2p3 2s 2p2
2pr3 2p2
2s 2p3 2s 2p2
2p3 2p2
352 3s
2s 2p3 2§ 2p2
2s 2p2 2s 2¢
2p2 2p
25 2p2 2s 2p
2p2 2p
2p2 2p
2s22P2 2s 2r3
2ps 2p4
2p5 2p4
2p3 2p2
2p3 2p2
2s 203 2s 2r2
2P4 2P3
2s 2p3 2s 202

D OO0 OO

QOO OO

[2X2]

(2

QOO (2] (]

20%
30%
1S
3p
3p
2pPx
3p
3p
3p
4p
3p
1s
1s
3p
3p
10

TABLE III.- FINDING LIST - Continued

LOWER UPPER
.20

3F
22%K
3P%
3Fs
20
3D0*
3C+*
3C*
4F*

" 3ps

1p*
1p*
35%
35+
1F%
3px

3P*

3p*
3c#

. 3F=%

4P%
1239
3p»
3C#
20
3P
233y

PARENT-TERM
LOWER UPPER

2%
2p%
2P
20%
2p%
3p%
2p%]
2pP%
45%

2Px
2P%2

3p
3p

1P%



10N
K1e

NA 4
NA &
NA &
NE S
NA S5

WAVELENGTH
1504537
1504685
159,503
150944
1514430
1514615
151,761
152,014
153,339
152,994
1544104
1544426
1550144
1554412
1554669
155,721
1564134
156,196

1564 €593
157,292
157,779
157.878
158,383
158,608
158,743
158, 842
158,503
159,062
159,782
159,931
159,986
166,533
161,091
161+ 233
1624048
163,076
1640137
164,282
164,445
1644459
164,538
1644563
1644635
1644893
164,596
166.018
1660121
16660376
1664767
167.926
16860121
1684356
16844172
1684705
168,799

TABLE III.- FINDING LIST — Continued

(b) Continued

CDNF]GURATIbN

. LOWER UPPER
2s22P2 2S 2p3
2pP4 2pP3
2P% 2pP3
2P4 2P3
2p2 2P
: 2P3 2P2
25822pP2 2S 2pP3
25 2pP3 2522p
2P3 7  2pP2
2522P2 2S 2pP3
2P3 2P2
2P3 2p2
3P6 3D  3P53D2
2P4 2pP3
3Pé 3D  3PE3D2
2P4 2P3
2S 2P3 2S 2P2
2s 2pP3 25 2p2
"~ 3Pé 3D 3PS
3pP6 3D 3Pé
3P6 3D . 3Pb
2522P3 2S 2P4
2P2 2P
2s 2pP3 2S 2pP2
2s 2P3 28 2p2
2S 2pP3 25 2p2
3P6 3p5
2p3 25 2¢
2522P3 25 2p3
2S 2P3 2S5 2P2
28 2p3 2S 2P2
2S 2P3 2s822p
2P6 2P5
25 2p3 2522p
2s 2pP3 25 2P2
3P6 3pP5
2522P3 25 2p4
2pP6 2PS
3P6 3p5
2S 2pP3 28 2P2
2s 2p3 28 2P2
3523P5 3523P4%
2S 2P3 28 2pP2
2P3 2p2
2P3 2p2
2s 2P2 28 2p
2522P3 25 2P4
152 18
2S 2P3 2S 2P2
3P4 3p3
28 2p 2p
2P2 2p
3P4 3P3
2S 2p2 252
2s 2pP2 252

OO O, &

OO0

OO

@ QOO

LONWE

30%

TERM

R UPPER
35*
3p%
3P%
" 3P%
3F*

2P+

30%

e

L 12%K

11
21
o1
33
23
22
12

23
32.

21

PARENT-TERM
_LOWER UPPER

2p%
2P*
2P*

1D

3P

10
3p

2D%
2D*

4p
4p

I 7.3

- 2ps

20
2p%

1

. 2P%

S 4P

L3P
. 4P

3P
3p
C.1px

20
. 2P%
_2P¥2

o 2pE ]
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~8C5 .

|

i
BRA™

oo

1
i

Pl
-
>%B%s
o o n

!

WAVELENGTH

169,130
169¢ 321
169,391
169,853
170.159
170,418
171247
171,270
171.950
172.181
172,518
172,755
172.854
1734246
173,382
173,886
1734526

173,981

1744119
174,878
1754367
175.76¢
177.6C8
178,181
1784931
179,484
1804272
182,459
183,202
1834670
183,743
183,743
183,547
1844854
184,984
185.,€32
185, 868

1850918

1864271

1864296
1864520
1864643

1864860
. 1874796

1884219
189.157
189,179

 189.755

. 1894776

.. 189.998
1904478
1904509

190752

1904839

190,969
1914441

TABLE III.- FINDING LIST — Continued

(b) Continued

CONFIGURATION

LOWER UPPER
3P4 3p3
2p2 2p
202 2p
3P4 3p3
3pP6 3p5
3P4 3p3
2P6 2ps

2s 2p3 2s 2p2
1p6 3p5
2522P2 2s 2r3
3P4 3p3
2p3 2p2
25 2P4 2s 2pP3
25 2P4 2s 2p3
25 2p4 2s 2pr3
1s 2P 1S°
25 2p4 2s 2p3
25 2r4 2s 2p3
25 2P4 25 2p3
3pP3 3p2
2522p2 2s 2pP3
3P4 3p3
2p3 2p2
2522pP3 25 2p4
2P2 2p
2522P3 25 2P4
3523P2 3523p
2p5 2p4
302 30
302 3D
25 2p3 25 2P2
2p2 2p
302 3D
3pP2 3p
3PS 3P4
3PS 3P4
302 3D
2522P2 2s 2p3
2P5 2P4
3P5 3P4
3PS 3P4
3PS 3P4
25 2p2 25 2¢p
3PS 3P4
3PS 3P4
2s 2p5 25 2P :
. 2P2 2p
2s 2pP6 2s 2ps
3523pP5 3523P4
25.2P6 25 2p5
2p4 2p3
2522P2 2s 2p3
3p5 3P4
3p2 3p
302 3D
302 30

DO OO

OO

DOOOD [ X

[N

QOO [}

LOWE

2P%

3p#
1S

2P*
28
3
3P
2P%

3p
3P

TERM

R UPPER
3D*
3Cx
.3D0#
1C*
12%J
3C=*
22%K
1D .
23%y
10%
10+*
4C
45%
40D%

PARENT-TERM
LOWER UPPER
2P%

20%
2P*]
2Px
2P%x .
20
2P%*2
2P*
3p
3D%
3D0%
3D%

3D*
3D%
3D%
10

2px
10

2p%

2D
.20



v

rrzz2

3
b-‘i-‘

)

NzZzoC—HOTMNLEXRZE<NN< <

O x
g

JON. WAVELENGTH
€O B .
. SCS. ..
.NE S
N &
.SC.5. .. ...
_EE11 . .

Lol

sC 5

NN N AP NN W

191,510
191536

1914786
..1924003

1924298

1924576
1924617
1924717
1934613

193,878

... 1944145
.. 1944573
194,591

1954459

. 1954652
1964222
.. 1974550

1994943

2004206
2004232
200.263
2004658
200.885
201.600

- 2024 104

2034669
2034792
203,869
20 3.899
203,928
2034946
204,037
2044331
2044427
2044592
2054126
205.328
205.41¢&
205.806
205,504
207.069
20740565

207,377

207.8560
2084190
2086651
208,870
2086656
206,211

- 209,780

210,217
213,432
211,732
211,985
212,219

TABLE II.- FINDING LIST - Continued

(b) Continued

CONFIGURATION
LOWER UPPER
3p2 3D
. 3P5 3P4
2S5 2P3 25 2P2
25 2p 28
3P5 3Pe
3P4 3P3
3p5 3P4
. 2322P3 2S5 2P4
2P5 2P4%
3pP5 3P4
2P5 2P4
2P5 2P4
2P5 2P4
2522pP2 2S 2°P3
2P4& 2P3
2822P2 28 2P3
3P 3D
3P6 30D 3P53D
3P6 3D 3P530D
2S5 2P2 25 2p
25 2P2 25 2p
3P6 3D 3P530D
3Pé6 30 3P53D
2PS 2P4
2522P3 28 2P4
3P6 30 3P530
3p
2522P2 2S5 2P3
3523pP5 3523pP4
3Ps 3D 3P53D
2P2 2P
2P4 2P3
3p .
2P4 2P3
2S5 2P3 28 2P2
2P4 2P3
2P4 2pP3
2822P2 25 2pP3
3p 3D
2S 2P . 2S
3s523pP3 3523pP2
2P4 2P3
2522P2 258 2p3
2P5 2P4
2P4 2P3
3P6 20 3PE3D
3P6 2D 3pPé6
3P6 3D 3P53D
3Pe 3D ipPs
31523P2 3523p
3P5 3D 3PE3D
28 2P3 2522pP
303 302
3rP6 30 3P530
303 302

G

DOOOOOOOOOOR DO

DOOO @ (2] QOO @ OOO

[2} OO0 (2]

(2N}

TERM
LOWER UPPER
3p 30%
2P% 4F
35% 3P
3P« 3C
2Px 20
3p 3p*
2P 20
2P* 2F
2Px 4p
2pPx 20
2P%x 2C
2P% 2e
2px 4p
3p 3P
3p aC»
3p 3F*
2P* 20
20 20%*
2D 2C*
2P 2P%
2P 2pP%
2D 2C*
20 2C*
2P% 25
2P% 20
20 40*
2Px 2C
3p 35%
2P% 4P
2D 4D%
3p 3C*
3p 3C*
2P% 20
3p 30%
1Px% 1C
3p 3p*%
3p 3P
3p 38»
2P% 2D
3px 3D
45% 4P
10 1F%
iD 1P
2P % 2P
3p 3pe
20 2F*
2D 2F*
20 2F*
2D 2F%
10 1P%
2D 2F%
3D% 3P
4F 40*
20 4F*
4F 4C*

JJ
11
23
12
23
22
11
23

PARENT-TERM
LOWER UPPER

1S

1S

20
3p
4p

3p
2P%
3p

2p%

30%
3D+
1p%
1p*
aps
3p*
10

30%

3p
3D%
2P%2
2D%

2D*

2D%
2D%

3p
2p%

3p
2p%
3F%

IF%
1s

3F%
A3P

3F%
A3P
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92

W NN AN N AN NN NP AW N

WAVELENGTH

" 2124344
2124428
212519
2124685
2124763
212,832
2124899
2124942
213,325
2134481
2134917
2144235
2144641
2154246
215,585
2154625
2154651
2154682
2154805
2154944
2164065
2160213
217.172¢&
217990
2184028
21864568
2184743
2184828
215,190
2159+ 638
219,734

.. 219743 .
.2190908 .

2194913 .
. 219.926 . .
2206176 . .

220.389

2204399
2264538
2204971
2200980
221,218
2214334
2214497
2214583
221.923
2224150
222,183
2224255
222,322
2224494
2224422
222,688
2224863

223,005
223,026

TABLE III. - FINDING LIST - Continued

(b) Continued

CONFIGURATION . ... TERM_ . _ . PARENT-TERM_ .
LOWER UPPER .. LOWER _UPPER . JJ_ LOWER _UPPER
3P6 3D 3P53D 4S . G 2D . .__2P% .. . .2). ... . .. _._3P%__
3P6 30 3P53D 4SS .G 2D 4F% 34 . 3F%
303 3D2 4P G 4F . _4D* 22 . . . A3pP
3p3 . 3D2 4P G 4F . 4D* | 43 . | _A3P
'3S 3p 353D . . . .3px__ 3D.__._. .1l2. :
3p3 . 3D2 4P. G 4&F_ . __40% 32 ___ . .___ A3
2P3 2P2.3S 0 _20% . 20..._.22 . __._._.10 __
3P6 3D 3P53D 4S. ..G.20.. . 2P% 22 . .. .. .. __3p%x
3S 3P . 3S3D . _3Px 30 .1} . .
3P6 30 3P53D 4S G 20 4Py 32 . ....3pP% _
2522P3 . 25.2P4 . 2P% . 2P .. X2t
3523P2 3S23P._. 30 .G 3P_ . ...30% _ . 0 . . ...
25 2P3 2822 3P . 3D® _ 30 . .33
3523P2 . 3S23P._ 30, .G 3P . _3C* 12 .. . . ...
2PS 2P4 30 G .2P% . _ 4D .. 23 . ... .. ... .3P_.-
2P5 2P4 3D G 2P* 4P 21 . . . __3P
2P4 2P3 4D 1D LFx 23 . .. ... _..20% _
2P4 _ 2P3 4D 10 1px 22 . . ... _20%
2S 2P5 2S 2P4 3S 3px 3P 22 ... %P
2P4 2P3 4D 1D les 21 .. . . 20%
2P5 2P4 3D . G 2P%¢ . 4D _ .12 . ... _ 3P
- 3D3 3D2 4P .26 ... .2H* 56 e ALG
2P4 2P3.30 . G 3P _ .. 3Dx . 23 . _2P%
. 2P4 . 2P3.°3D .G.3P_.. .3D% _ .12 _ ... _2P%_
3523P2 3523P ..3D .. G 3P . _3D%_. 1l .. .. .
2P4 . 2P3 45 G 3P L3Dx. . 23 L.
2P . ..2P3 3D 6. 3P _3P* 12
. 3523P2 3S23P . 3D G 3P 3p* 22 . .
303 .3D2. 4P 4P 4Px 23 . A3P
3p3 3D2 4P 4P 4P 33
3D3 3D2. 4P G 4F___ . 20% 33 . A3F
2P2 .2pP_ 3D Lo 1p® Y .
2P4 . . . . .2P3_4$ V10 L AP* 20 .. ... .2P%_
3s 3P, 3S 3D ... .. .3x 3D 23 . oo
.3D3 ... 3D2.4P . 4P ... 4P* 22 . __ .. A3P
303 . .. 3D2 4P G 4F . 2D* . 43 ___ __ _ . A3
303 . .. . 3D2.4P. .. 4P . . 4Px_ 32 . ... .
3p3 _3D2 4P 2H 2H*® 66
2P3 2P2 55 G 45* 4P 23
3Dp3 302 4P G 4F 4C* 54
2P3 2P2 3§ 20+% 2p 22
3D3 3D02. 4P G 4F . 4D* 43
303 _3D2 4P 4p 40% 34
3D3 3D2 4P G 4F . 4Cx* 32
35 3p2 35 3P 4S 4p 4P 22
© 3p3 302 4P 4P 40* 23 .
3D3 302 4P G 4F 4F%* 45
- 3D3 3D2 4P G 4&F 2F* 54
3D3 3D2 4P G &F 2F% 43
3p3 3D2 4P G 4F 4G* 56
3D3 302 4P 4P 4C* 12
3D3 3D2 4P G 4F 4F% 34
3p3 302 4P G 4F 4F% 55
303 302 4P G 4F 4F% 44
3p3. 3D2 4P G 4F 4G* 45
2P3 2P2 4D G 4S* 40 21



TABLE III. - FINDING LIST — Continued

(b) Continued

: ‘ CONFIGURATION TERM. . . .. PARENT=TERM_

ION  WAVELENGTH LOWER - UPPER LOWER UPPER. JJ LOWER UPPER
co 7 223,113 3p3 3D2 4P G 4F 4F» 33 A3F
NE 3 2234242 2P4 2P3 4D G 3P EHE 0l 45%
co 7 223.314 3D3 3D2 4P G 4F 4F* 22 A3F
co 7 223,521 3D3 3D2 4P G _4F 4G 34 A3F
co 7 223,574 303 ID2 4P G 4F 4F% 43 A3F
CA & 2234635  3523P4 3S23P3 40 G 3P 3p2* 23 4S%
co 7 223,612 3p3 3D2 4P G 4F 4Fs | 32 A3F
N & 2234711 28 2p 2s 60 1P% 1C 12 .

vV 6 2244001 3P6 3p5 30 1s lex 01 : 2P
cn 7 2244005 3p3 302 4P G 4F 4C% 23 - A3F
v 5 2244 3G6 3P6 3D  3PS3D2 G 20 2b* 23

F 3 2244368 2P3 2P2 4D G 4S5% 4D 23 3p
vV & 2244457 3P6 3D - 3P53D2 G 2D 2D% 32

v 8 2244534 3P4 3P3 30 G 3P 1% 12 - 2Pk
co 7 2244 845 303 . 3D2 4P 4p 45% 12 A3P
co 7 2254178 303 3D2 4P 2H 2¢c» 54 “A1G
K 5 225,221 3523P3 3S23P2 4D G 4S% 4P 22 3p
CA S 2254315 1523P4 3523P3 4D G 3P 3p» 12 45%
K 5 2254376 . 3523P3 3S23P2 4D G 45% 4p 23 3p
K. S 2254537 3$23P3 3523P2 4D G 45% 4p 21 3p
CA S 2264123 3523P4 3523P3-4D G 3P 3p=* 01 45%
P 9 2260970 2S22P3 2S 2P4 . 2px% 23 11

51 9 227376 2522pP2 2S 2pP3 1D 1P* 21

NE. 3 227.381 . 2P4 2P3 30 G 3P px . 21 20%*
o .5 2274565 2P2 2P 38 3p 3px 11 2P%2
P 9 227.605 2s22P3 . 2S 2P4 2pP% 2s 21

05 227643 2P2. . 2P 3§ 3P 3ps 10 2P%2
NE 3 227693 2P4 2P3 3D G 3P 3ps 11 - ) 20%
NE 3 227.165 . 2P4 2P3 30 G 3P -3p% 10 -2D%
.NE. 3 2284304 2P 4 " 2P3 3D G 3P 3% 01 .20%
T1 5 229. 155 . 3P6 3P5 4S5 G 1S 22#K 01 2p%
co 7. 2294254 3D3 3D2 4P 26 2G* 55 A3F
NE. .3 229.381 2P4 2P3 3D G 3P 3p» 01 20%
co 7 229,516 _ 3Dp3 302 4P 26 26 44 A3F
P..5 2294526 o 3S , 6P G 2S 2ps 11

vV .8 2294595 3P4 3P3 3D 1s 1p* 01 2p=%
co .7 230,008 3p3 . 3D2 4P 26 26% 54 A3F
. NE 3 2304268 2P4 2P3 3D 10 1F# 23 2Px%
NE 5 2300521, 2S5 2P3 2522P 3P 3p% 3C 23
K. 8. 23071323, 3S. 3D 3S  4F 3D 3Fs 12 28 2S
.NE 3 230. 748, 2P4 2P3 3D 1D 1p* 21 2pP%
K..8 = 230774 3S 3D 35S  4F 30 3F% 23 2s 2s
co..1 .. 230,898 ... .3D3 . 3D2 4P 4p 40* 34 A3F
.NE § . 230,921 . - 2S 2P3 2S22P 3P 3p% 3p 12
JCR1Y . 231.020. . .3523P2 . 3S23P 3D G 3P 3C* 01
.co.1 . 231.19Q _ . 303 302 4P 26 2C* 43 A3F
ca 7. 232,272 . 303 IN2 4P 4p 40¥ 23 A3F
NE 3. 2314302, 204 . 2P3 30 . 10 10* 22 - 2Px%
co 7 231.158 303 3D2 4P 4P 40% 33 A3F
K. 5. 231.825 . . 3523pP3. 3523P2 4D 20%* 20 33 . 3p
co v 231.52S . 303. 302 4P 4p - 40# 12 A3F
€O 7. . 231.983_.. _  3D3 302 4P 26 4D% 54 A3F
cov 2324012 . 303 3D2 4P 4p 40# 22 A3F
CR11 2324244 . 3523P2 3S23P 3D G 3P 3cx 12 : '

COT.. 2324333 303 302 4P 26 4D 43 A3F



ION
N &
co 7
co7
co 7
o7
CR11
co7
cov7
CR11
N &
co 7
caols
P 10
v 8
co7r
AR 5
K 5

94

WAVELENGTH
2324444
233,298
233,484
2334644
233,968
2344263

© 2344415
235,110
235,734
235,799
236,101
2364295
2364655
237,589
237,157
238,327
2384489
238,670
2394340
2394399
2404192
2404517
2404782
243,278
243,97¢
2444350
245,059
2474366
247,515
2474694
2484448
250,786
2564994
2524355
253,102
2534438
254,198

2544404
2544425
2544458
2544623
2544692
2544872
2550806
2554636
2554971
2564085
2564226
25646238
2574284
2574430
257+ 845
2594332
2590522
2604861
262305

TABLE III.- FINDING LIST — Continued

(b) Continued

s
4P
30

30

4p
30

CONFIGURATION
LOWER UPPER
2s 2P 25
303 302
303 302
303 . 302
303 302
3523pP2 3523p
303 302
3p 30
3523pP2 3523p
28 2p 2s
303 102
3523p 35 3p2
2s522P2 25 2°3
3P4 3P3
303 302
3523p2 3523P
3523P3 3523P2
25 2pP3 25 2P2
3523P3 3523P2
252 2s
3523p 3§ 3p2
2522P3 2s 2p4
2S 2P4 2s 2p3
302 3D
3P4 3p3
2P2 2p
3523p3 3523P2
25222 2s 2P3
304 303
3523P3 3523P2
2822P2 25 2pP3
- 2822p3 25 2P4
2522pP3 25 2pP4
2s 2P4 2s 2pr3
2s 2p4 2s 2p3
2S 2pP4 2s 2p3
3P6 30  3P53D2
3P6 3D 3P53D
3p6 3D  3P53D2
25 2pP4 2s 2p3
25 2pP4 2s 2P3
3P6 30 3P53D
2s 2P4 2s 2p3
304 303
304 303,
2P3 2p2
304 - 303
3523P2 3523pP
3P4 3p3
3P6 3D  3P53D
3P6 30  3P53D _
2s2 2s
3P6 3D  3P53D
3P6 30  3P53D
2P4 ‘203
2522P2 .25 2P3

(2~ [N (2] (2] [2 X7}

o o .

® OO0 e

TERM
LOWER UPPER
3px 3s
26 2F %
26G 2F*
2H 2G*
2H 2G*
3p 3D0=
2H 2G*
2P% 2C
3p 30%
1P« 10
2D 20%
2P 2P
1s 1pP*
3p 1P%
2D 2F*
1D 1p2
20% 2F
3Px 3c
20% 2F
1S 1p*
2P% 2P
20% 2P
2D 2D%*
e 3F*
3p 3F*
10 1F%
45% . 4F
3p 35*
3F 3G*

JJ

PARENT-TERM

LOWER

UPPER

A3F
A3F
A3F
A3F

A3F

A3F

2D%
A3F
2pPx%
3p
4p
3P

3D*
20
2p%
2P%2
3p

A2F




ION

- L O00OTo

woororOoMmMOIWN

WAVELENGTH
263,261
263,287
2634594
2634627
2634765
2644592
2644625
26446417
2654454
2654481
265,661
2654767
265,839
26549176
2666127
2664250
2660316
2664430

2664 469
2664577
2664629
2666739
267,039
2684239
2684333
2684361
26B8e425
2684932
2684977
269,034
2694577
270.652
2T7CGe 113
27Ce451
2704926

270« 950

2714059
271.113
2714197
2714198
2714353
271.475
2716522
271. 798
272,084
2724655
2736445
2756C12
2756121
275442
27545190
275.558
275656
275658¢
2764292

TABLE II.- FINDING LIST - Continued

(b) Continued

CONFIGURATION
LOWER UPPER
2822pP2 25 -2P3
2p3 2p2
2P2 . 2p
2p2 2P
2p2 2p
3s 3p 3s
3P6 30  3P53D
3P6 3D 3PS3D
2522P2 25 2P3
304 303
2522P2 2s 2pP3
352 3P 3s2
304 303
3D4 303
3s 3P 35
3D4 303
304 303
3523P2 3523P
304 303
3P6 30 3P53D
304 303
3D4 303
3P6 30  3P53D
25 2P2 2P2
2s 2p2 2P2
3P6 30  3P53D
2522P2 25 2pP3
3P6 30  3P53D
3P4 3p3
3523P 35 3p2
2522P2 25 2P3
2p6 2P5
3P6 30  3PS53D
35 3p 3s
2s 2p 2p
304 303
2P6 2P5
3§ 3p 3p2
3P6 30  3P530
1523P3 3523P2
304 303
35 3p 3s
304 303
304 303
352 3p 352
352 3P 352
2P6 2pP5
2s 2pP2 2p2
304 3D3
2P6 2P5
3523pP3 3523p2
304 303
304 303
304 303
2 2pP2 2p2

LOWER UPPER  JJ _ |
L

DO OO OO ® @

[2 N2 R

QOO O®

QOO OO0

TERM .

3p 3P
20 2F
3p 3ps
3p . 3P
3p 3P
3px 3D .
20 _4P*
2D _..2P%
3P . 3P%
50 . 5p*
3P 3ps
2p% 20 .
5D .. ... 5P%
S0. . .5p%
3px 30 _
5D . . 5p2 .
50. .  .5F%
10 1P%
5D 5p#
20 2F*,
5D SP* .
5D 5P%
20 2F%
4p 45%
4p 4S*
20 2F*
3p px
20 2P
10 1F2*
2P+ 2C
3p 3ps
1S 124K
20 4F%
3p% 3g
1P% 10
3H 3G#
1s 22K
3P 3p
20 4F*
2D%* 2p
3H 3G
3p% 3p
3H 36#*
3H 3G
2P 2c
2p% 20
1S 12%K
4P 4D*
36 3G
1S 22%K
20% 2°P.
36 3¢
36 36%
36 36#
4p GP%

23 |

10
.. 21

.11
23

01
32
I

2. .. .
LS 1S

.12

V33
NS YA
Y-

23 .

2L

32 .

_PARENT-TERM __

LOWER _UPPER

1.
25

33

22

32 .
34
23,

22
23
22
21
01
34

23

12
43
01
12
23
21
54
22
55
65
23
22
01
34
33

2S

23

28

18
1s

Lo

. ..A4p
e e AP
—t

-.. 22 .
. X

S S
RS D S

_.A4P

A4P

28
. 3px
.3Px_

25

A4P

AGP

3f*

A4P

A4P
3F%.
3P

3P

3F%

3p%
20¢

2P
EL
25
2pP%2
A2H
2P%

95



96

-
o
Zz

O
o

WAVELENGTH.

2763817
2760612

2762883

2772140
2772461
277475
277651
2784053
2784482

2784565 .

2784670 .

278164

2784765 .

2784798
2794269
279¢ 465
279990
280.048
280e142
2804450

2804470

2804782 .

2Ble285

282.058 .

2824292
2824587
2824673
2824792
2824856
2834068
283,115

2834541 .

2834545
283.917
2844034
284.372
2844523
28467587

2844814

2854626
2864012
2864368
2860472
2864505
2864809
287.060
287.080
287,161
287,627
2876647
2874849
287,851
288,052
288,239

2884255 -

TABLE OI.- FINDING LIST - Continued

(b) Continued

CONFIGURATION
LOWER UPPER
304 3D3
3523P3 3523p2
. 3D4 303
2522P3 | 2S 2P4
304 303
304 303
3P4 3pP3
304 303
304 3p3
304 303
304 303
304 303
304 303
306 303
304 303
304 303
304 303
304 303
304 303
3p
3523p2 3523p
2s2 2P 25 2pP2
3p

2p6 2ps
2p6 2ps
304 3p3
304 303
2s2 2P 25 2P2

35 3P 35 3D

3523p2 3523p
. 304 303
35 3p 35 30
304 3Dp3

25 2P4 2P5
3P6. 30 3P6
306 3D3
3P6 30 36

25 2P6 2s 2p5
304 3D3

2s 2P6 2s 2prs
2522P2 2s 2p3
.25 2P3 2P4
3s 3p 3p2

2s 2p4 2p5
2s2 . 20 25 2P2
304 303
3P4 3P3

2s 2p3 2p4
304 303
2s22p2 2s 2p3
304 303
3523P4 3523P3
3s 3P 3p2
304 303

3S 3P 35 30
3523P4 3523P3

4p
30
4p

4p
4P

4s
4P

4P
4F

4P
4F

3S
3S

4P
4s

4P

4P
4D

4p

4S

TERM
LOWER UPPER
G 5D 3D%
- 2D% 2P
G 5D 30*
20% 2C
G 50 S5F%
G 5D S5F%
G 3P 10*
G 5D 5F%
G SO S5F*
G 50 5F*
G 5D SF#
G 5D 5D*
G 5D 5D*
6 S0 SF%
G 5D 5C*
G 5D 50%
G 5D 50%
G 5D SC*
G S50 50%
. 2px 2C
G 3P 3P
G 2pP% 2P
2p% 2D
G 1§ 12*K
G 1S 22*K
3H 3G*
3H 3G*
G 2P%* 2P
3p* 3C
1S 1P+
3H 3G*
3px 30
3F 3G*
2D 2P%
G 20 2F%
3F 3G*
G 20 2F%
2S 2P%
3F 3G6%
28 2Px%
G 3°p 3C*
3p* 3p
3p%x 3p
20 2P*
G 2P* 2°
36 3Gx*
G 3P 3%
30% 3P
36 3G*
1S 1P%
36 3G#
G 3P acs*
3px 3P
36 36%
3P% 30
G 3P 3S5%

JJ

PARENT-TERM

LOWER UPPER

15
1S

25

28

AGF
3p
ALF

AGF
ALF
2%
A&F
AGF
A4E
ALF
A4F
A4F
AGE
A4F
A&F
A4F
AGF

ALF

2p%

2p#
2p%

A26

A2G

2P*
A2G
A2G

1s
A26

18

3px
A2G

A26
45%

A26

A2G
45%

A2G

45%



MN13

O
o
cooocoorNnvOENVNCTOOOPNOCOCRCOOCOROO

Vi

WAVELENGTH. |
2890423
289.564
2894561
2864720
2900235
2914424
2924122
2934159
2944378
2944520
2544544
2944732
2944913
2954C22
2954165
2954 326
2954432
2954677

2954810
295 88C
2954992
2964005
2964072
2960148
2960444
2964719
2966544
2966949
297036
2974367
297453
29T.586
297591
29T« 698
297723
2984024
2984052
2980186
2986526
2984 6C0
2984871
2994559
300,098
30G»207
3000687
30C. 781
300574
300,986
301.116
301216
301,304
3016435
301.474
301.500
301,693

TABLE III.- FINDING LIST - Continued

(b) Continued

CONFIGURATION
LOWER UPPER
2s 2P3 2P4
2S 2p3 2P4
1523P4 3523P3 4D
352 3P 352 3D
3523P4 3523P3 4D
,2522P2 2s 2p3
3P4 3P3 3D
3523P4% 3523P3 4S
304 303 4P
304 303 4P
31523P 3§ 3p2
3p 6S
3523P3 3523P2 4D
3523P3 3523P2 4D
31523P3 3523P2 4D
304 3D3 4P
3523P2 3523P 30
352 3P 352 3D
304 303 4P
3D4 303 4P
3s 3P 3s 3D
3p4 3D3 4P
304 3D3 4P
352 3p 3$2 3D
304 303 4P,
304 303 4P
2P5 2P4 3D
3P4 3P3 3D
3523P2 3S 3P3
304 3D3 4P
3523P3 3523p2 3D
2P5 2P4 3D
2S 2P2 ~2P2 3P
35 3P 35 30
304 303 4P
304 303 4P
304 303 4P
3P4 3P3 3D
3D4 303 4P
3D4 3D3 4P
304 3D3 4P
3D4 3p3 4P
2p6 2P5 4S.
304 303 4P
3D4 3D3 4P
2s2 2P 25 2p2
304 3D3 4P
2pP6 2P5 3D
304 3D3 4P
2P6 2P5 4S
304 303 4P
3D4 303 4P
3D4 3D3 4P
3523P3 3523P2 3D
1523P2 3s 3P3

TERM

LOWER UPPER
3D% 3p
3D* 3P

G 3P 3p*

G 2P% 2C

G 3P 3IC*

6 3P ' 3D%

G 3P 1F*

G 3P 55%
3F 3F%
3F 3F*

G 2P% 2s
2p% 2S

G 45% 4F

G 4S% 4p

G 4S* 4p
3F IF%

G 3P 30%

G 2P% 20
3F L 3F*
3F 3F*
3px .30 |
3H . 3G*
3H. _36%

G 2P 2D
3H _.36%.
3H. . .3¢*

G 2P 20 .

G 3P .3p»

6 3p 1P*
3F 3G*

. 2Dx . 2P

G 2P% 20
20 . 2F% _
3P 30
36 3IF*
3F 36+
3G . 3Fx

G 3P ° 3P
36, .. __3F*
3F. o 3G
36, 3F*
3P 30

G 1S 11K
3p 30%
3p 3p*

G 2Px 2S
36 36

G 1S Jl12#K
3P 3ps

G 1S - 22%K
3F . 3D%
3F 3p*
36G. 36
20 2P

G 3P . . 1P%

JJ
12
22
12
12
01

01

33

43

... 44 .
e 82
21.

PARENT-TERM

LOWER

15

A&F
. A&F__
e3P

UPPER

45%
1S
4s%

"2D%
4S*

A4F

ALF

AGE___

97



98

10N
CA 3

NA 2

Co 6
TI11
co
co
co
TI
sC
co
SC
TIl

Z
m
NPWWROPPPNWOEONCWRIN=WOO DO OO

x
o
~N~N~NNnoumor o

WAVELENGTH

301.790
301.912
3024042
302,093
3024134
302419%
302+ 413
3024429
30245C0
3024652
3024663
302.884
303,098
3034122
303,438
303,492
303, 666
3044258
3044333
3046415
3044539
305,101
3054163
3054526
365,766
3054907
3064425
3066492
3064907
307.627
3074336
3076361
307,440
327,485
3084352
305.181
30563229

309,467
312,206
312576

313,399
313,402 .
3144523

3154651

317,259
3174385 . .

318423¢

3184423 .. .
318486 .. . .
3184914 . .

319.604

3204132 .

3200193

3200384 .

320,693

3214244 .

TABLE III.- FINDING LIST - Continued

(b) Continued

CONFIGURATION
LOWER UPPER
3p6 3P5
2pP6 2p5
304 303
35 3P 3s
304 3D3
3D4 . . 3p3
304 3D3
3523P3 3§23pP2
3523P3 3523P2
304 3D3
3P6 3D  3P53D2
35 3p © 38
3523P3 - 3523P2
3D4 303
3P6 30 - 3P53D2
3D4 3D3
2P5 2P4
34 3D3
3pP6 3PS5
2p5 2P4
3D4 3D3
D4 , 303
282 2P 2S5 2pP2
3D4 3D3
25 2p2 2s 2p
3P6 3D 3P5302
3523P3 3523pP2
2p5 2P4
38 3P 3§ 3D
3Ps 3D 3P5302
35S 3P 3S 3D
28 2P2 2P3
28 2p2 2P3
25 2P3 25 2p2
3523pP3 3§23P2
3523P3 3523P2
3523p 35 3p2
. 3523p2 35 3pP3
3 3P 3% 3D
~ 3§ - 3p
3523P3 3$23P2
A 1 - 30
.. 3523P3 3S23P2
... 3D2. 3D
.25 2pP2 2P3
3523P5 ~ 35 3P6
.. 3s23p _3s 3P2
_3D4. 303
D4 3D3
28 2pP2. . . 2P3
.. 35 13p. 3s
.25 2P4 . 2P5
_ 2P5 2P4%
258 2p3 2pP4
2822P2 2S 2pr3
.. .25 2pP3 2P4

55
3D
4p
D)
4p
4p
4P
30
3D
4p

30

30
4p

4D

4D
4P

4p
4p

4D

5D

G
)

OO O @©

—=

G

TERM. _ PARENY-TERM

LOWER UPPER - JJ = LOWER UPPER._

15 . 11*€ 01 . . 2P%

1s 21*k 01 2P

3p 3C% 22 . .. A&F

3px ap . .23 25 .. . 2S

3F 3D% 22 . A4E .

3F 30% 32 A4F

3p 50% 01 A&F

2D* 2P 32 3p

20%* 2C 22 1D

3F 30% 21 A4F .

20 2C* 22 1S

3px 3D 22 25 2S

20% 280 32 10

3p S0% 12 A4F

20 2C# 33 1S _

3F 5F% 32 A4F

ridy 2P 22 10

3p 5C* 23 AGF

15 22%K 01 2pP%.

2P 2C 23 10

3F 50% 43 A4F

3F 50% 32 A4F

2p% 2S 21

3F 5C* 21 A&4F

4p 4D% 12 3px%

20 2F% 34 1$

2D* 2C 33 3p

2P 2p 11 10

3p% 3D 12

2D 2Fx% 23 15

IP% ED)] 11

2D 2P% 32

20 2P% 21

1Px 1O 12 20

2p% 29 12 1D

2p% 2P 22 10

2p% 2s 21

3p 35% 01

3p* 30 23

25 2P=% 12

20% 2F 34 3p

2P% 20 ‘12

20% 2F 23 3p

1D 1F2% 23 20

4p 4S* 12

2% 2S 21

2p= 2s 11 :

3F 3Fx% 23 A4F

3F 3F*% 33 A4F

4P 45% 22

3P% 30 01

2D 2P% 21

2p* 20D 23 3p
. 3D% 3P 10

1$ 1p% 01

3p« 3p 21




-
(=]
4

@

MR OVUN SOV WHIWOTTWHIND®

VPO ONNN NN

WAVELENGTH
.3224710
3234244 .

323,370 ..

3244120
3244625

3244841

325,704
3264365,
3274394
327739
327.784
3284536
32849581
3294062
329,283
3304926 .
3304932
331.105

331.10¢
331.423
332,352
332,362
333,622
334,682
334,709
335,114
335,233
3354308
335,974
336,848
337,254
338.102
338580
339,469
339,537
339,€64
34C,4572
341.90G5
3414927
342,071
3420423
3424790
343,568
343,735
348,962
349,505
351,226
3514637
351,992
352,069
3524264
352,586
3524602
3524764
352,538

TABLE III. - FINDING LIST — Continued

(b) Continued

CONFIGURATION
LOWER UPPER
2s 2pP4 2ps
25 2pP3 2p4
25 2P3 2P4
2p5 2p4 3D
2p4 2P3 4D
3523p2 3S 3p3
3523pP5 3523P4 3D
3s2 3P 35 3P2
304 303 4p
2p5 2pP4 3D
2PS 2pP4 3D
30 5F
30 SF
3523pP5 3523P4 30
3523P2 35 3p3
3523p 3S 3p2
2P5 . 2P4 4D
352 3¢ 35S 3pP2
2P5 2P4 4D
2s 2p3 2P4
3523p 35 3p2
2522P3 2s 2p4
2522P3 25 2P4
1523P4% 3S 3pP§
2s 2pP3 2P4
s 4p
3s 4p
2s  2p 2p2
3523P2 35 3pP3
352 3P 35 3p2
2s 10p
3523P5 35 3pP6
3523P5 3523P4 4S
3s 3p
3523P3 1S 3P4
2s © 9p
3p 30
2522P2 2s 2p3
2s 2p2 2p3
2s 2P2 2p3
2P4 2P3 4D
3P4 3P3 45
3P4 3P3 45
2s 8p
2522P3 25 2p4
2s ™
1523P4% 3523P3 4§
2s 2p2 2s 2p 3D
2P4 2P3 3D
31523P4 3523P3 4§
2P4 2P3 3D
304 303 4P
25 2P2 2p3
304 3D3 4P
104 103 4P

TERM
LOWER UPPER
20 2pP=%
3D% 3f
3D= 3p
G 2Px% 20
G 3P 3Dp=*
G 3P 1p»
G 2P% 2C
G 2pP% 2p
3F SF*
G 2p% 2F
G 2pP* 2P
20 2F%
20 2F*
G 2pP%x ec
G 3p |
G 2pP% 20
G 2pP=* 4p
G 2pP% 2P
G 2pPx 2P
3p% 3p
G 2P% 28
2P% 2P
2P 2P
10 1P*
3px 3p
2S 2P%
25 2p¢
3px 3p
G 3P 38
G 2Px% 2P
G 2S 2P%
G 2px 2s
G 2P« 29
G 2§ 2P%
G 4S5% 4P
G 2S 2P%
2P* 2C
G 3p 3D
20 2P%*
2D 2P*
G 3p 30%
G 3p 3p2
G 3p 3p%
G 2§ 2P%
20% 2C
G 2S 2P*
G 3p 3P%
20 - 2F %
G 3p . 3Cx%
G 3p 3pP%
G 3P 3Ce
3H 3G6x%
4P 4S%
3H 3G*
3H 3¢c*

PARENT-TERM
LOWER UPPER

10
2p%.

1s

3p
1s
ip

1s

3p

20%
2P
2p%

2p%
1P
2P%
2p%
2p%
A2F

A2F
A2F



TABLE II.- FINDING LIST — Continued

(b) Continued

CONF IGURATION TERM ' PARENT=TERM

ION  WAVELENGTH LOWER UPPER LOWER UPPER JJ  LOWER UPPER
F 2 353,212 2P4 2P3 4D G 3P 3P 22 T, 2D%
F 2 353,277 2P4 2P3 4D G 3P 3p* 12 20%*
MG 8 354,014 25 2pP2 2p3 4P 45* 22 _
sC 7 3544171 3523P3 3523P2 3D 2P% 2P 21 . R 1
F 2 354,850 2pP4 2P3 30 G 3P 3P* 12 . . 2P
SC 8 355,842 3523P2 35 3P3 G 3P P 01
TIlD 355,623 382 3P  3S 3P2 G 2pP* 2P . 11 1S .
NE 2 355,961 2P5 2P4 3D G 2P% 4D 23 3P
v 12 356,301 352 3s 3 G 1S . _1P* Ol . . . .25
F 2 3564598 2P4 2P3 4D 1D 1F* 23 . .. 2p%
NE 2 3566690 2P5 2P4 3D G 2P% 40 0 .12 . . .3
v 1l 357,190 3S 3p2 3pP3 4P 45% 32 . e
SC 7 357,286 3523P3 3523P2 3D 2Px  2p S ¥ . 3P
v 11 358163 382 3P 35 3P2 G 2P* 2S 21 . 1S D
sC 7 358,433 3523P3 3523P2 3D 2P% 2P . 22, . .. 3P..
8 3 359,€11 25 6P G 23S 2P* 12 e
TI1D 3606185 382 3P 35S 3pP2 G 2P* 2P 22 18
CR 9 363,718 3523P4 3S 3PS5 1D 1p* 21 _
SI11 3654503 2s 27 2pP2 3P 3P 22 . T
TI1D 3654 690 352 3p  3S 3P2 G 2P 2P . .21 1S
F 7 3676466 , 3p 40 2P% . 20 . 12 e
F 7 367,787 - 3P 4D 2P% 20 . 23 . el
c 3 371,053 2S 2P 2S 4D 3px 3D 01 . S
MG 7 371,187 2S 2P3 2pP4 3p* ap. 2y . . .
CR & 371,896 3P6 4P 3P6 6S 2p% 28 . 21 . 1S . 1S ._
NA 2 372,549 2P6 2P5 35 G 1S . 11 O} - . O 2Px
MN10 372,711 3523P¢ 3S 3PS G 3p 3P+ 21
MG T 3744023 25 2pP3 - 2P4 3px 3F 22 . .
F 2 374957 2P4 2P3 30 G 3P 3P* 21 20%
F 2 375,383 2P4 2P3 4D 1D 1P* 21 2D*
F 2 375,745 2P4 2P3 4D 10 10* 22 20%*
F 2 3764005 2P4 2P3 4S G 3P 3D% 23 ... 20D%
F 2 3764C24 2P4 ~2P3 30 G 3P 3P% 10 . 2D%
F 2 376,688 2pP4 2P3 4D 10 LF* 23 ... 2D%
NA 2 3764745 2P6 2P5 35 G 1S . 22%K Ol 1
SC 5 - 377.104 3523P5 3$23P4 3D G 2P*¢ 20 .23 . 12
F 2 377.638 2P4 2P3 4S 0. 1P+ 21 .. 2P%
FE 5 378,015 3D4 3D3 4P 3F 36* 23 A2F
F 2 378,034 2P4 2P3 30 G 3P 3p% 01 2D*
TI1D 378.,04C 352 3P 3S 3p2 G 2pP* - 2§ 11 1S .
AR § 378,303 3523P2 3S23P  4S 1S 1P* 01 20
F 2 379,851 2P4% 2P3 30 G 3P 35+ 01 20%
sC S 380,206 . 3S23P5 3523P4 3D G 2P* 2¢ 22 3P
F 2 38C6230 2P4 2pP3 3D 10 - 1p* 21 2P*
K & 381,010 3P4 3p3 3D 1S 1p# 01 2pP*
F 7 381,762 3D 4F 2D 2F% .23
F 7 381,882 3D 4F 20 2F% 34

SC11 382,072 3p 30 T 2p* > 23

SCll 3824692 3p 30 2p% 2C 22
F 2 382891 2pP4 2p3 3D 10 10 22 © o 2P%
sCc11 383,500 3P 3D 2pP% 2¢ 22 ,
MN1D 383,549 3523P4 3S 3pP5 G 3¢ 3p* 22
K & 383,565 3P 3P3 45 G 3P 35% 21 45%
AL 8 384,123 2522p2 - 2S 2P3 G 3p 3p* 11

SC 9 3844473 3523P 38 3P2 G 2P% 2p 12
B & 384,767 1s 2p 15 3D 3p% 3D 12

100
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WAVELENGTH

384,875
385,276

385,792

3864454%
3864582
3860 £34
3866775
3864997
3874552
38766171
387,708
387,764
388,738
389,242
389.55%5
39Ce221
39C. 731
391e16¢€

391,291
391.5855
3924765
392957
393, 846
3964640
399,729
401,231
4014565
4024308
4024454
4034377
403,724
4050192
4054341
407.142
407176
407,974
4090363
4100762
4124724
413,928
413,998
415,024
4184492
421.188
4214457
422,288
4224526
4244383
4250423
4260741
4294935
431.041

4314334

431.7C9
432,119

TABLE HOI.- FINDING LIST — Continued

CONFIGURATION
LOWER UPPER
3523p2 3523p
3523P4 3523pP3

3pg 3p3
3523P5 3523P4
2S 2p4 2P5
31523P4 3S 3pS

352 3s

3P4 3p3

2p3 2p2
2p3 2p2
2p3 2p2
2p3 2p2
3523P4 3523P3

352 3P 35 3p2
1523P4 35S 385
2523p 35 3p2
2s 2p2 2s 2p
2s522p2 2s 2p2

352 3P 352
2522P2 25 2P2

352 3P 352

2P4 2p3
2S 2p2 2s 2p
3523P4% 3523p3

2p3 2p2
2522P3 25 2pP4
3S 3p2 35 3p
2p3 2P2
2P3 2pP2
3s 3p2 35 3p
2P
3P4 3p3
3p
2p

2P3 2p2
3523P4 3S 3P5
3523p2 35S 3p3

3P6 3p5

2p

3P4 3p3
2s 2pP2 2s 2p

3s 3P 3p2
3523P4 3s 3pP5
3523P4 35 3p5

2p
252 2P 25 2P

3s 3p
3523P4 3S 3P5
2P63P2 2P6 3P
35 3p2 3p3
2P63P2 2P63P
2P€£3p2 2P63P
2522pP2 2s 2P3
2522p2 2s 2p2
2P63P2 2P63P

(b) Continued

30
4S
4S
3D

3p
4S
3D
30
30
5D
4S

4S
8D
3D
40

70

3D

3D
3D

3p
30

(2 I 2 N 2 B ]

TERM

LOWER UPPER

G
G

OO (2]

DOHO

DOD

[2 X2 N2 [2 X

3D*
35%
1P%
2D
2P*
3p*
1pP2
35%
4p
4p
4P
2F
35%
28
3P
29
2P%

JJ
21
21
o1
12
22
11
01
o1
21
22
23
34
0l
21
01
11
32
23

PARENT-TERM
LCWER UPPER

15

28

45*
2P%
3p

2s
4S%
3p
3p
3p
1D
45%

1P%
2D

20
4S*
1p%
45%
1D

2p%

10

. 3p%

45

10

2p%

2p%
3P%

1P

2pP%

2P%
2P%

4p
2P+

101
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WAVELENGTH
432,115
4324536
4324736
434,684
4354317
435,562
435,721
435,808
4350591
4374093
4370151
4374234
4374238
4374275
437.993
440,709
4404745
4414590
4424001
4424551
443,211
4444448
447,065
447,229
4474342
447530
4476559
447.9175
4484693
449,015
449144
4506129
4514452
4524527
4534074
455,237
457.159

457,657

4584444
458,834
4580924
4590183
4594893
4654056
4650431
4654562
46Te448
467455
4684114
4684567
4684749
4694104

469687

4694749
4704662
4710494

TABLE II. - FINDING LIST - Continued

(b) Continued

CONFIGURATION
LOWER UPPER
2522p2 2s 2p2
2P3 2P2
2s 2p3 2s 2pP2
o 2p
2P63P2 2P63P
2pP63P2 2P63P
252 2P 25 2p
2s2 2P 25 2P
2P63P2 2P63P
2522pP2 2s 2p2
2s22pP2 25 2p2
2P63P2 2P63P
2P63P2 2P63P
2522pP2 2s 2pP2
2p
3523pP5 3523P4
25 2pP4 2p5
2p2 2p
2P63P2 2P63P
3523p3 3523P2
3s 3p
3s 3P 3s
302 3D
2s 3P 2s
25 3P 2s
3523p 35 3p2
2s 3P 2s
3523P2 3s 3P3
2522p2 2s 2p2
2522P2 2s 2p2
352 3P 35S 3P2
2P4 2P3
3523p 35 3pP2
1523p3 35 3P4
25 2pP3 2s 2pP2
3s 3P 3p2
2P3 2p2
3523pP3 35 3P4
2p3 2P2
F1
3523P3 3523P2
3523P3 3523P2
3$ 3p
30
3D
2p
302 30
3P
3P4 3p3
3P4 3p3
2r3 2p2
2p3 2P2
2p3 2P2
3P4 3p3
3P4 3p3
3P4 3P3

3p

3P

30

4D

OO o6

(9}

6

QO DO

TERM
LOWER UPPER
3p 3P
20%* 20
5% 5e
2P% 20
ap 3C*
3p 3D0%
2P* 20
2pP% 20
3p 3pP%
3p 3CH
3p 30%
3p 3P*
3p 3C+*
3p 3C*
2P% 28
2P* 2C
2p 2p%
3p 3C0%
3p 3P%
2D% 2F
2S 2P*
3p% 3o
10 1F%
3px 3C
3px 3D
2P* 20
3Ipx 3C
3p 3p#
3P 35%
3p 38»
2P 2D
1§ 1p=
2p* 20
45% 4p
55* 5P
3px 3p
2p* 2C
45* 4P
2p* 20 .
2P% 2C
20% 20
2D* 2D
2s . 2p*
2D 2F*%
20 . .. 2F%
2p*  2S
3p 3F%
2P* 20
3p 30+
10 . 1C*
2P 2P
45% 4P
4S% 4P
1D 1Fx*
-3p 3C*
3p 30*

PARENT=TERM
LOWER UPPER

1$

2S

2p%
10

20

4p

20%

4p

1D

.. 2px
L. 2P%
.10

L3P .

o2px
2P%
.. 2p%
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WAVELENGTH
471666
473548
4734925
4764130 .
47186454
4784546
4754339
482873
4844984
4864158
486623¢
4864475
487203
487.620
487814
4880753
4880866
489,278
4896715
491,004
4924593
492,567 .
§944249
4954347
4964315
4960417
4964521
4964753
439,528
499,710
50Ce 159
500.920
5020648
502,751
5040184
5054035
506,981
507577
509.413
51041568
515,792
5166642
521.821
5224552
523,047
524267
5264138
5264782
5274232
527.588
5278564
5284407
5294329
529+ 4G5

TABLE III. - FINDING LIST - Continued

(b) Continued

CONFIGURATION
LOWER UPPER
3P4 ~ 3P3 3D
3523P3 3523P2 3D
3523p3 3523P2 3D
30 . SF
_ 3D . .. 5F
3523P5 3S23P4 4S
. 38 3p
25 2p3 2s 2pP2 3D
3523pP3 3523P2 3D
3523P3 3523P2 3D
3P4 3P3 3D
3523P3 3523P2 30
2P2 2P 5D
2P63P2 2P63P 3D
2pP63P2 2P63P 30
2P63P2 2P63P 3D
3523P3 35 3P4
32 3P . 3S 3pP2
2P63P2 2P63P 3D
31523P3 3S 3P4
2P63P2 2P63P. 3D
2P63P2 2P63P 3D
2p63p2 2P53P - 3D
2s 2pP3 25 2P2 3D
3P4 3P3 45
2P63P2 2P63P 3D
2P63P2 2P63P 3D
3P4 3P3 4S
2s 2p2 2P3
3P4 © 3P3 4S
3523P3 3S 3P4
2P63P2 2P63P 3D
2s 2p3 25 2pP2 3D
3P4 3P3 3p
3pP6 _ 3PS5 3D
3523P3 35 3P4
3P6 4P 3P6 65
3P4 3P3 4S
2s 2pP2 2s 2P 3D
2S 2pP3 25 2P2 3D
2pP2 2P 4D
3523pP4 3S23P3 3D
3523P4 3523P3 3D
3523P4 3523P3 3D
2p3 2p2 35S
352304 3523P3 3D
3523pP3 3523P2° 3D
2s 2p3 2s 2P2 3D
3523P3 3$23P2 30
3523P3 3523P2 3D
382 35 3p
2p 4s
3523P3 3523P2 3D
2p2 2P 5D

G

(212N 7]

[2]

20 .

. TERM o
~ LOWER  UPPER .
3P 30
2px 2P
2P%,
20 .. 2F%
20 2F%
2P% 4P
2S 2Px
apx 3P
2D* 20
2D% 20
10 . 1P¥
2D% 20
1. .1C¥
3p. 3Cx*
P 3P*
C3p.. . 30
2P% 2S5
2px 2D .
3p . 3D*
2P* 28 .
3p _30%
3p 30%
3P . 30%.
apx 3F.
10 1P%
3p 3Ps
3p 3P%
3p 1C*
28 2P%
3p 1C=*
4S*% 4P
3p 3P
58% 5D
10 3D%
1S 1P%
4S% 4P
2P% 25
10 3pe
2P 2p%
30% 3D
10 - 3F*
3p 3c»
3p 30%
3p 30*
2P* 20
3p 30%
2D% 2F
3px% 3p
2D% 2F
2D* 2F
1S 3P*
2P% 28
20P% 2P
1s 1Px%

PARENT-TERM

JJ LOWER UPPER .
.01 . 2P
12 . .10
22 .. ...AD__
L34
.23 N
21 S 3P
e U e
32 22D .
33 3P
22 3e.
.21 .. 2D¥*
.32 . . 3P,
.22 . R
ol 2P%
10 _2P%_
12. 2P%x_
11 -
23..... 18 R
o 11 . 2P*
.21 .
23 L. 2pPx.
22 2P%
21 . 2P%
34 .20
21 2P*
21 2P* .
12 2p*
22 2D%
12 _
12 20%
21 o
22 2P%
23 4P
22 2P%
c1 2p%
22
21 1s 18
22 2p=
22 3p%
33 20
22
23 45%
11 4%
12 45%
23 1D
o1 - 4S%
34 3p
22 2D
23 . 3p
33 3p
o1 2s
11 v
21 3p
01

103
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WAVELENGTH

5304651
5314587
5324039

5334458

533,952

. 5344477
. 5364354

5364552

536,683
5414326 -

554903
557¢456
559132
567784

. 568,090

5684 350
5706929

. 571263

5724002

5724062

5734228
573.683
5740747

5754446

5766110

576,401
5769717

5834424
5854568
5904435
602,792
6024755
6034154
6054395

6050490 .

6064925
609,486
6200421
6216657
6214874
6224051
627.712

6344921.

638,759
6404401
6404837
6414099
6414922
643,388
6444409
6444554
6454012
6454349
6464135
6484279

TABLE III. - FINDING LIST — Continued

CONFIGURATION .
'LOWER ' UPPER
3523P2 3s23p
35823P3 3523p2
3523pP3 3s523p2
3S23pP4 35823pP3
3P4 3P3
2P2 2P
3P4 3P3
252 28
_..2P2 . 2P
3P4 3P3
2S 2P3 2S22P
2S5 2pP2 2P3
2S5 2P3 25 2P2
3§ 3D 3s
3 3D 3s
3s 3D 3s
3523p2 38 3P3
2S5 2P2 2P3
2P5 2P4
2S5 2pP2 28 2P
2P5 2P4
382 3s
2S5 2P4 25 2P3
. 25 2P4 2S5 2P3
2S5 2P4 25§ 2P3
2P3 25 2P
2522P4% 25 2P5
3s23p2 38 3pP3
2P2 2p
3523P4 3823pP3
3P4 3P3
3P4 3P3
3P6 4P 3P6
3P4 3pP3
2P2 2P
3P4 3P3
3P6 4P 3pPé6
2S 2P3 2S5 2P2
3523P2 3S 3P3
3523p2 35 3r3
3P4 3P3
3P4 3p3
2P5 2P4
25 2P 25
2P5 2P4
2S5 2P2 25 2P
2S 2P2 28 2p
28 2pP2 2P3
3s23p 3S 3P2
2S22P4& 25 2P5
28 2P 2p
2S 2P3 28 2P2
2S 2P3 25 2P2
3523P2 3S 3P3
2P5 2P4

3D
30
4D
70
3D
30
30

3p
3D
3D

40

(b) Continued

TERM
LOWER UPPER
10 1F*
- 2P% . 2P
2P% 2P
G 3p 50#
. 1D 1C*
G 3P 10=*
1S . 1P%
G 1S 3P
G 3P C3F%
1D 1F»
3Dx% 3p
2p 2pP%
3px 3C
3D 3F*
3D 3F%
30 3F%*
10 3S%
28 2pP%
G 2P% - 2C
20 20%
G 2P% 2C
G 1§ 3P%
4P 40%
4P 4C*%
4P H4D*
20% 2°F
1D 1p*
18 1P%
3P 3px
G 3p 5C=*
G 3p 3P
G 3P 3p*
2P% 2S
1D 1P%
1S 1P%
G 3p 3p*
2P% 2S
D% 30
G 3p 3ps
G 3P 3Ipx
10 1C*
1D 1F*
G 2P% 2P
3px 3D
G 2p% 2¢0.
4p 4P%
4p 4P%
20 2P%
G 2Px% 20
1S 1P*%
3p% 3C
3D%* 3C
3D* ap
1S 1P%
G 2pP% 2C

JJ
23
12
22
01
22
12
01
01
23
23
21

PARENT-TERM
LOWER UPPER

1S

1S

2P%
3p
3p
4S%
2D%

2D%
20%

20

45%
2p%
2p%

2D

2P
1s
2D

20%
2pP%:
1D

1D
3px*
3px

22
4p
“p

10
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WAVELENGTH
6494 70S
651.616
6524238
6524617
6524947
6530111
6570226
659,073
660092
6606574
6604607
6616515
65624103
6624639
6624751
6644588
670752
6716453

6734 9C0
6744980
6754578
6764219
677.518
6784387
679,901
6806693
68le747
6814850
690.008
691702
693,035
6944514
694, 749
6964853
697,184
7024422
707,646
708584

T1le342

Tll.488
7154549
T19.815
7204333
T244627
T25.616
7264103
T266712
T31e634
7344999
745,016
745913
749900
7604338
7606415

7644158

TABLE II.- FINDING LIST — Continued

2S
.28
25

CONFIGURATION
LOWER UPPER
2pr3 25 2P2
3P4 3p3
2p3 2s 2p2
2p3 25 2p2
2p3 2s 2pP2
3P4 3p3
2s 2p 2p2
35 3p 3S
352 3p 352
2p2 2s 2p
3p2 35 3P
2p4 2prs
3p2 3s 3p
3s 3P 3S
2P4 2ps
2p5 2pP4
2prs 2pP4
3P4 3p3
3P4 3p3

3D
1s 2° 1S
2s 2¢ 2p
3D
2p5 2p4
2s 2p 2s
2s 2p 2s
2p2 2s 2p
2p2 2s 2p
23p2 3523p
23p2 3523p
2p5 2p4
23P3 3523P2
2p3 25 2pP2
23p3 3523P2
23p3 3523P2
2 2p 25 2p2
3D2 3D
3P4 3p3
23p2 3s 3p3
23p2 35 3P3
23p2 3s 3p3
2p2 25 2p
2p2 2s 2p
2p4 2p3
2p3 2s 2pP2
2pP3 2s 2p2
23pP2 3S 3p3
2p3 25 2p2
2s 2p 2s
2p2 2p
2p4 2p3
23p4 35 3p5
3P4 3p3
2p5 2pP4
2pPs 2pr4

" (b) Continued

CTERM.

LOWER__UPPER . JJ

G

6

22N

[ 2 -2 I ]

3D* 3p
3p 38%
3D* 3F
3D* 3F
3D% 3F
3p 35%
1P% 1S
3px 3D
2P* 2C
2P 2P*
4P 4P%
2D 2P%
4p 4P%
3p% 3C
2D 2F%*
2P% 20
2P% 2P
1S 1P
10 3D%
20 2F%
3Pk 3D
1P 10
20 2Fx
2P 2P
3px 3D
3px 30
20 2F%
2D 2F»
1D 1F%
3p 3p%
2P% 28
20% 2F
3px% ap
20% 2F
20% 2F
2P% 4P
3P 1P
10 1F%
3p 3pP*
3p 3pPx%
3P 3p*
2P 20%
2P 2C*
3p 3F*
3px 3D
3p%k 30
3P 30%
3P% 3p
3px%x 30
3p 3Cc*
3p 3P %
1D 3p#
ap 1C*
2P* 2P
2Px% 4P

32

11 -

34
23
12
o1
10
11
22
22
11
21
21
22
32
11
12
01

. PARENT=TERM __
... LOWER UPPER
4P
20%
4p
4p
4p
20%

3P%
3px

3p%
10

1D
20%

2P%

2P%2
10
1p%

3px
2P%

1P%
1P%
2p%
4P
4p
4p

2P%2
2p%

2D*

3p
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WAVELENGTH
7654752
7664505
7684505
71766654
779581
7806217
7824048
7834803
7854263
785.828
7864303
7864593
T9%4e 414
7944980
7964398
797671
799,410
8034 350
8054795
‘8C 6e 844
80669572
81Ce661
819535
82C. 588
8244291
8284608
833,304
837,837
8484488
849,176
84S.270
8494456
849 8C0
8514917
B52.874
8544688
8564939

8550472

8624675
86248413
8634549
8646137
8654729
8764817
901.929
9044245
9104259
913,894
9154397
9204611
925,704
929,617
9306 363
933,524
933,528
. 9354919

TABLE III. - FINDING LIST — Continued

(b) Continued

CONFIGURATION
LOWER UPPER
3P4 3P3
2P5 2P4
2S 2P2 2P3
3D 4P 3D
2P5 2P4&
282 2p. 2S5 2pP2
3D 4P 30
282 2P 25 2P
352393 3523P2
3Ss 3p2 3s 3p
30 4P 3D
25 2P2 2P3
30 4P 3D
2522pP3 2S5 2P4
25 2P3 25 2P2
2P5 2P4%
352393 3523P2
2P4 2pP3
2P4 2P3
2P4 2rP3
2p2 2p
2S 2P 2P
3s 3p 3s
3P6 4P 3pPé6
38 3p 3s
3P6 4P 3P6
3823pP5 3523pP4
3s523P2 35S 3pP3
3523P3 3523pP2
352 3p 382
3823P3 3523p2
3823P3 3S 3P4
2s 2P 2pP2
3523P3 3S 3P4
3s523P3 ~ 35S 3P4
3823P4 3S 3pP5
3S23P3 3523pP2
2P2 2P
3s523P3 3523pP2
3523P3 3s23pP2
282 2p 28 2°p
282 2P 28 2P
- 2P2 2p
382 3s
2S5 2P4 2P5
25 2P4 2P5
2P4 2P3
25 2P2 2P3
30 4P 3D
3D 4P 3D
3D 4P 30
3523P3 3S 3P4
31523P3 35S 3P4
3D 4P 3D
2P3 2P2
3523P3 35 3P4

© 4D

4D

. 4D

5D

G
G

OO ©

TERM
LOWER UPPER
3p 1Cc*
2pPx 2P
2p 2p*
3F% 36
2p* 20
2p* 4P
3Fx% 36
2P 2p
20% 2C
4P 4P%
3Fx%x 3G
2P 2C»
3F% 36
2P* 2C
55x% 5P
2P% 2P
20% 2F
3P 3C*
3p 30%
3p 3S5*
3p 3=
1P% 1C
3px 3C
2P% 2S
IP% 3D
2P% 2s
2pP% 20
3p 3P%
2D% 2P
2P% 20
2D* 2P
2Dx% 2P
1Px% 1C
2P% 2S
2Px% 2S
1D 3p%
20% 2C
1D 1F*
2D% 20
20% 20
2Px% 2C
2pP% 2C-
10 1F*
1$ 3p*
2D 2P*
20 2P%
1D 1P*%
2P 2C*
3F% 36
3Fx 36
3F= 3G
2Px% 2P
2P% 2P
3F* 3G
2D* 2F
2P% 2P

PARENT-TERM
_ LOWER UPPER

20

2D

2D

20

1S
15

2D

20

20

2D*

S 3P

2D
3e

20
1px
10
3px
20

20
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ey
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WAVELENGTH
939,165
9404405
951.321
$524935%
9744022
. 975,351
9804482
. 98le225
982,153
9854612
9874551
9924327
9934433

.. 10094614
e 1013407
.....10154950 _
---. 1017400

.10184515

10194169
1033.042
..1033.696
1035.857

.. 10404492
106414349 .

--10424286
10444922

 1055,558

10564272
105648173

10564905
10574674

10666172

. 10756931

10824616
10844565
10854234
10854836
10864069
11034368

1105.050

11164932
11184796
112046432
11204795
11214539
1122. 667
11224705
211234320
11244172
. 1130958
1133.182
1134,510
11374129
11384903
‘11394394

TABLE II. - FINDING LIST - Continued

(b) Continued

CONFIGURATION
LOWER UPPER .
3523P2 3523P 3D
3523P3 3523P2 4S
28 2p 2p2

25 2pP4 2prs
2s  2p 2pP2
31523P2 35 3pP3
3P5 3PS 3D
2522pP3 2S5 2pP4
2S 2pP3 2s 2pP2 35
3523p2 35 3p3
2p2 2P 3D
2p3 2P2 3D
2p3 2p2 30
352 3s 3P
303 302 4P
303 302 4P
303 302 4P
303 302 4P
303 302 4P
2S 2P2 2s 2P 3S
2S 2p2 2s 2P 3§
2P3 2P2 4S
3523P3 3S 3P4
3523p3 3S 3P4
3523P3 1S 3P4
2pP3 2P2 4D
2p2 2P 3D
2p2 2P 3D
2p2 2P 30
2P2 2P 3D
2pP2 2P 3D
303 302 4P
2522P3 25 2P4
2s2 2P 25 2P 3P
2S 2P 2P 3p
2s 2P 2P 3p
2s2 2P 25 2P 3P
2s 2p 2P 3p
-~ 2p3 2p2 3D
2S 2pP3 2s 2P2 30
303 302 4P
303 302 4P
303 302 4P
25 2P3 2P4
28 2P3 2pP4
‘28 2P3 2P4
2s 2p3 2pP4
303 302 4P
3p3 302 4P
303 302 4P
303 3D2 4P
3523P3 3S 3P4
303 302 4P
2P63P2 2P63P 3D
2P63P2 2P63P 3D

TERM
LOWER UPPER
G 3p 3P%

20% 2C
1P% 18
2P, 2P%
1p= 10
10 3S8%
G 1S 1pP#
20% 2C
3px 3f
G 3P 30%
3p 3Cx%
20x% 20
20% 2C
G 18 3P*
G 4F 4C%
G 4F 4C*
G 4F 4Cx%
G 4F 40%
G 4&4F 4C»
20 2P%
2D 2P%
2D% 20
2P*% 2D
2pP% 2C
2P% 20
2P% 2P
3P 3P%
3p 3P
3p 3P*
3p 3p%
3p 3P
26 2H=%
2P% 2D
G 2P% 2C
3P 3s
3px 3S
G -2P* 20
3px 3s
2Px 2F
3S8% 3P
4P 4p%
4p 4P*
4P . 4P
30* 3P
3D* 3p
3D=* 3P
3D% 3p
4P 4P%
24 2k*
G 4F 20%
G 4F 20%
20% 2°f
G 4F 4C*
3p 3C*
3p 3Cx

Y

11
22
10
22
12
21
o1
22
10
21
22
33
22
01
44
54
22
43
32
32
21
33
12
22
23
22
ic
o1
12
21
22
56
12
12
11
01
23
21
11
12
23
33
22
10
21

PARENT-TERM

__LCWER UPPER

10

10
2P%2
2P%2
2P%2
"2P%x2
2P*2

AlG

3P*
2P%2
2P%2
3P%
2P*%2

4p
A3P
A3p
A3P

A3P
AlG
A3F
A3F

‘A3F
2p%
2p%
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TABLE III. - FINDING LIST — Continued
(b) Continued

CONFIGURATION TERM PARENT-TERM

ION  WAVELENGTH LOWER UPPER LOWER UPFER JJ  LOWER UPPER
v 3 1139, 444 303 302 4P G 4F  4C% 43 A3F
SI 3 11404139 2P53p2 2P63P 3D 3p 30+ 11 2%
v 3 1141,816 303 302 4P G &F 4Cx 32 A3F
SI 3 1142,791 2P63P2 2p63p 3D 3p 30% 23 2P
SI 3 1143,017 - 2P63P2 2P63P 3D 3p 30# 22 2p*
cL 1 1143,120 3523P5. 3523P4 30 G 2P% 2D 22 1D
SI 3 1145,164 . 2P€3P2 2P63P 3D 3p acs 21 , 2p%
v 3 11464845 303 3p2 4P 4p 4D* 34 A3P
SI 3 11484141 2P63P2 2P63P 3D 3p 3P+ 10 . . . 2Px
v 3 11514171 303 3D2 4P 4p 4C* 23 A3p
v 3 1151.689 303 302 4P G 4F 2F+ 54 . A3F
v 3 1153,002 303 302 4P 4p 4C* 12 [ A3p
v 3 1153,664 303 302 4P G 4F  2F* 43 A3F __
B 1 1153,965 25 2P2 2s 2p 3D 20 20% 33 . 1P
cL 1 1155,222  3523PS 3523P4 30 G 2P* 200 .12 . . . ...1D .
SI 3 1158.846  2P63P2 2p63P 3D 3p 3px 21 L. 2P%
v 3 1158,982 303 302 4P G 4F 4F% 45 - A3

v 3 11604979 303 302 4P G 4F . 4F% 3% A3F
S1 3 1161522 2P63P2 2P63P 3D 3 3px 12 . .., ._2P%
v 3 1162.398 303 302 4P G 4F: 4F% 55 A3F
v 3 1163,446 303 302 4P G 4F 4F% 44 A3F_
vV 3 11644634 303 302 4P G 4F 4F% 33 A3F
v 3 11654481 303 302 4P G 4F 4F% 22 .. A3F
St 3 1165.€11 2p63P2 2p63p 30 39 .3P% 22 . ... 2P%__
8 1 11664864 282 2P 25 2P 3P G .2P* 2P . 12... .. .3P%_
v 3 1167.558 303 3D2 4P G 4F . 4F% 43 -A3F__
B 1 1167.621 282 2P 2S5 2P 3P G
v 3 1168,072 303 . 302 4P 6
B 1 1169,337 252 2P 2S5 2P 3P G
g 1 1170.075  2Ss2 2P 2s 2P 3P G
v 3 1171.832 303 302 4P G
v 3 1175.081 303 302 4P
v 3 1175, 253 303 3D2 4P 6
v 3 1177.487 303 .- 3D2 4P &

v 3 1178,644 . 3D3 302 4P G ¢

v 3 1181,405 303 . 302 4P G 4

B 2 1211.745 = 2P2 .. 2p .38

B 2. 1212,07 = 22 ... . . 2P 3§

B 2. 1213,061 2r2 ...2P. 3S . 3P
SI 2 12210641 . 3§ 3P2 . 35 3P 3D ___ 4P
V.3 . 1268,491. 303 . . ..302 4P

V 3. 1270.556 3D3 . 3D2 4P

V 3 12744352 = 303 302 4P

BE 1 1291.136 2p2 2P 30

c 1 12940182 25 2P3 . 2P4

c 1 1296,387 = 2S5 2P3 L .2P4

v 3 13044716 303 . 3D2 4P

S 2 1305.830 3523P3 . 3S 3P4

s 2 1306, 314 3523P3 3S 3P4 .

S 2 1308.432 3523P3 3 3P4 .

v 3 1308, 824 303 302 4P

v 3 1310.438 303 302 4P

v o3 1312,313 303 3D2 4P

v 3 1313,252 303 . 302 4P

v 3 1314,773 303 . 3D2 4P , . 120
8 1 1314.892 282 2P 28 2P2 G 2Px 2P 11 .
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WAVELENGTH
1316,005
13164540
1320.104

. 1331,375

1335.443 .
1342,821
13444100
1349,023
1349, 381
13514645
13554249
1389,502
1392,233
14004935
1411.27¢
14280806
1431.728
14324667

1433,166
1463,556
1467+ 148
1571.257
1574.,152
15834755
1587.581
159346538
15964446
15960546
1603.05€
16664234
1672,011
1762359
17644142
17646217
17680663

1771.032

1779.257

1837.052 -
1839,333

1845.007
1847,318
1883,180
1891.063
19544234
1954.897

28

25
2S

25

25
2§
25
28
28
25
2S

28
28
28
2P
2P
2P
2P
2P
2P
3s
3s
3s

CONF IGURATION
LOWER UPPER
303 302
303 302
2P4 2p5
303 302
303 .302
2P2 2s 2p
2p2 25 2p

303 302
2p2 2P3
303 302
303 302
303 302
2p2 2p
2s 2¢ 2p
303 3p2
2s 2p 2p
3D2 3D
2s 2p 2p
2s 2p 2p
2p2 2s 2p
2p2 2s 2p
2p2 2s 2P
2p2 2s 2¢p
2p2 25 2p
2p4 2s 2pr3
2P4 2s 2p3
3s
3s
2P4 2s 2pr3
2p2 2s 2p
2p2 2s 2p
63p2 2P63P
€3P2 2pP63P
63P2 2P63P
63p2 2P63p
63P2 2P63P
63P2 2P63P
23P3 3s 3P4
23p3 35 3P4
23r3 3s 3P4
25 2p 2p
352 3P 3S 3pP2
352 3p 35S 3P2
3p

3P

(b) Concluded

TABLE II.- FINDING LIST — Concluded

. TERM
LOWER UPPER
26 4&fx
4P 40%x
2P _2P% ¢
26 . _2F%*
26 ...
2S. 2P
2S 2P%
2H 26%
2S 2F*
2H 26*%
2H .2G*
2D 20»*

18 1P
3p*% 3C.
20 2F*
3Px% 3P ..
3p 1P%x
3p=x 3P
3p% 3F
4P 40%
4p 4P%
4P 4ps
4p 4P%
4P 4Px%
4p 4Cx%
4P 4C*%
2S 2P
2S 2P%
49 4D%
2p 2C%
2P 2C%
3p 3%
3p 3Cx
3p 3C*
3P 3C*
3p 30*
3p 3Cx
2P% 2P
2P% 2P
2P 2P
1P% 10
2pP% 2S
2P* 28
2P% 2D
2P% 20

2F%

PARENT-TERM
LOWER UPPER

A3

A3F .

20%2.

2P%*2
3p*
3px
3Ip%
3Px
3P
55%
55x%

55%
1P%
1P*
2P%
2P%
2P%
2pP%
2P%
2ps

2P%2
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TABLE IV.- CALCULATED AND OBSERVED SPECTRA

Wavelength, angstroms

Wavelength, angstroms

Ion Reference Ion Reference |
Calculated | Observed Calculated Observed

Al X 39,627 39.628 8 Ti XII 27.616 | 27.489  0.005 5
39.904 39.925 8 27.922 | 27.818 x 0.005 5
40.433 40.421 8 ' rixm 21.027 | 21.035 % 0.005 6
42.322 42.310 8 21,121 | 21.127 % 0.005 6
42.413 42.403 8
43,561 43.577 8 V X1V 18.758 | 18.782 + 0.005 6
50.742 50.717 8 18.870 | 18.891  0.005 6
50.920 50.903 8 V XV 22.192 22.20 7
56.611 56.590 8 Fe XV 66.234 | 66.238 9
56.717 56.696 8 : :
56.948 | 56.945 8 Fe XVIII | 14.461 | 14.55 7
59.110 59.107 8 16.009 | 16.01 7
60.928 60.896 8 Co XVII 15.820 | 15.828  0.005 5

g 26,758 36.772 o 15.546 | 15.551 + 0.005 5
37.322 37.340 8 41.542 | 41.404 9
42,352 42.826 g 235.110 |234.91 9
42,864 49,866 g 247.684 |247.62 9
49,950 42,950 g 249,920 |249.85 9
43.045 43.046 8 812.576 | 312.57 2
43,330 43,329 8 339.469 |339.58 9
43.378 43.385 8 Co XIX 12.884 | 12.87 7
46.653 46.662 8 12,970 12.99 7
417.332 47.350 8 12.925 | 12.94 7
47.447 47.453 8 13.063 | 13.09 7
47.700 47.702 8 13.096 13.26 7
49,030 48.991 8 13.194 | 13.13 7
49.068 49.052 8 13.374 | 13.42 7
49.200 49.181 8 14.173 | 14.17 7

Calv | 325.704 | 329.12 10 14425 1 14.42 T

320.062 | 332.53 10 14.550 | 14.53 7
14.627 | 14.59 &
Sc XM | 24.241 | - 24.28 7 -
: 24,623 24.65 7
25.33 7
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TABLE V.- PUNCHED CARD FORMAT

FE18Q1633.10825213000CS510000B43S23P214D3S23P215PGA3P#* X3D% 12A2P*¥2A2P*#2376487794

COLUMNS

1 THRU a

16

24

a1
40

31

56

62

67

72
75
78

THRU-

THRU

THRU

THRUY
THRU

THRU

THRU

THRU
THRU
THRU

THRY
THRUY

30
39
48
49
50

Sa

59
60

65
66
70
71
74
77

INFORMAT ION

ELEMENT AND ITONIZATION STAGE

CONTAINS Q IF ANY DATA IS QUESTIONABLEe. (SUSPECT CLASSIF-
ICATION OF CLASSIFIED LINESe. OTHERWISE+SUSPECT ION STAGE.)
WAVELENGTH OF LINE IN ANGSTROMS

CONTAINS 'S IF LINE IS A STANDARD

MULTIPLET NUMBER

CONTAINS C IF LINE IS CLASSIFIED

CONTAINS S IF LINE IS A SOLAR LINE

LINE INTENSITY (VERY APPROXIMATE)

CONTAINS VARIOUS LETTERS WHICH REPRESENT A DESCRIPTION OF
THE LINE. (B=BLEND OF TWO LINESe« D=DIFFUSEs F=FORBIDDEN,

‘HeHAZY+ PZPREDICTED WAVELENGTHes R=REVERSEDs W=WIDE)

LOG(BASE 10) OF LARGEST INTENSITY OF THE SCALE
LOWER QUANTUM CONF IGURATION C

UPPER QUANTUM CONF IGURATION

CONTAINS G IF LOWER TERM IS GROUND TERM

CONTAINS A LETTER WHICH REPRESENTS SPECTRUM IDENTIFICATION
UNDER AN OLD SYSTEMeIF THE LINE IS SO IDENTIFIED
LOWER TERM

PART OF OLD SPECTRUM IDENTIFICATION SYSTEM

UPPER TERM

TOTAL ANGULAR MOMENTUM OF LOWER TERM (J)

TOTAL ANGULAR MOMENTUM OF UPPER TERM (J)

LOWER PARENT TERM ’

TOTAL ANGULAR MOMENTUM OF LOWER PARENT TERM -
- UPPER -PARENT TERM :

TOTAL ANGULAR MOMENTUM OF UPPER PARENT TERM

NUMBER OF REFERENCE FROM WHICH WAVELENGTH WAS OBTAINED
NUMBER OF REFERENCE FROM WHICH INTENSITY WAS OBTAINED
NUMBER OF REFERENCE FROM WHICH CLASSIFICATION WAS OBTAINED
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112

"|of Data Sections

l Read -
Atomic No. 's

TABLE VI.- FLOW CHART

100 Y

All
ata Section3>
Read 2
Y

es

Print First and
Last Index No.'s

Increment
Index

20
K = NZ]
202 I =]
ine NN A nd KN Increment
=Line K Loop 2 K
2
Yesy

Tncrement J

To Next
Data Section

Call Least Squares
Subroutine

Calculate New
Wavelengths
and FitErrors

Punch
Qutput

318

Print
Output

- | Cycle Order
of Data
Sections

400

Increment
M

401
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TABLE VII.- COMPUTER PROGRAM

PROGRAM SORT{INPUT,OUTPUT,PUNCH)
THIS PROGRAM SORTS SPECTRAL EMISSION DATA INTO ISOELECTRONIC .SEQUENCES
ANO CALCULATES WAVELENGTHS OF MISSING LINES IN THE SEQUENCES THAT
CONTAIN THREE OR FOUR KNOWN WAVELENGTHS. CALCULATICNS ARE PERFORMED BY USE OF
SECOND-DEGREE POLYNOMIALS WHICH BEST FIT THE RESPECTIVE SEQUENCES
ACCORDING TO THE METHOD OF LEAST SQUARES.

DATA IS COMPOSED OF ONE CARD CONTAINING ATOMIC NUMBERS OF FIVE"
SECTIONS OF KNOWN DATA FOLLOWED BY FIVE SECTIONS OF KNOWN DATA ON
ISOELECTRONIC -IONS FOLLOWED BY A BLANK CARDe
Cl4= ELEMENT AND IONIZATION STAGE
C5 = Q(DATA QUESTIONABLE, SUSPECT CLASSesIF CLASS. +OR SUSPECT IONeSTe )
C614= WAVELENGTH OF LINE :

C15= S (IF STANDARD LINE)
M1621= MULTIPLET NUMBER
C22= C (IF CLASSIFIED LINE}
€C23= S (IF SOLAR LINE)
M2428= INTENSITY

C29= INTENSITY MODIFIER
M30= INTENSITY BASE
C3139= LOWER CONFIGURATION
C4048= UPPER CONFIGURATIOCN
C49= G (IF GROUND STATE)
C5154= LOWER TERM

C5659= UPPER TERM

M60= LOWER J

M61= UPPER J

C6266= LOWER PARENT TERM
C6771= UPPER PARENT TERM
MT7280= REFERENCES

DIMENSICN Y(5,1) ,X{5) ,HW{5) ,RESID{5,1) ,SUMI1) ,Al3,3) ,B(3,1),
1 C(5+3) 4»AL(5),DEV(5),PRED(5),Z0(5)
2,Q0ST1(5)9Q5T2(5) +QST3(5)+QST4(5),0QST5(5)

DIMENSION C14(600},C5(600),0614(600),C15(500),M16211(600),C22(600),
1C23(600)yM2428(600)+C29(600),M30(600),C3139(600),C4048(600}),
2C49(600),C5154(600)+C5659(600) +M60(600) sM61(600),C6266(6001),
3CH6TTI(600)4MT280(600) +KLAP(S), AUXL (5}

STATEMENTS 100-110 READ DATA AND INDEXES FIRST AND LAST CARDS OF EACH ELEMENT

READ 89(219224134244+15)

8 FORMAT(5F5.0)

IMIN=11

NA=QO $ NB=0 $ NC=0.% ND=0 $ NE=0
I=1
100 READ 1,C14(1),C5(I),C614(1),C15(1) ,ML62111),C22(1},C23(1),
1IM2428(1)+C23( 1)y M30(1)+C3139(1),C4048(1)+C49(1),C5154(1),C5659(1),
2MB0(I) yMEL(1),C6266(1),COTTLIII)MT7280(]) )
1 FORMAT (A4 Al 4F944yA1+16,A14A1,155A1411,A9,A9,A1,1X,A4,1X9A4,A1,Al,
1A5,A5,19)
IF(I.EQe1) GO TO 110
101 IF(CLl4(I)eEQeCl4(I-1))GO TO 110
HERE THRU 110 INDEXES 1ST AND LASY CARD OF EACH ELEMENT
IF(NA.EQe0)GO TO 102
IF{NBeEQs0)GO TO 103
IF{NCeEQe01)GO TO 104
IF(NDeEQe0)}GC TO 105
NE=I-1 $ GO TO 112

102 NA=I-1 $ N2=I $ N1=1 & GO TO 110.
103 NB=I-1 ¢ N3=1 $ GO 7O 110

104 NC=I-1 $ N4=1 $ GO TO 110

105 ND=I-1 ¢ N5=I $ GO 7O 110

110 I=I+1 s GO TO 100

112 NEF=NE $ BLANK=10H
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TABLE VIL.- COMPUTER PROGRAM - Continued

PRINT 5yN1yNAyN2sNBeN3+NC+N4sNDyN5+NE
5 FORMAT(22H1DATA SECTIONS INDICES,215+4(1H,,215)//7)
C STATEMENTS 200-207 CORRELATE EACH LINE OF ONE ELEMENT WITH ISOELECT.
C LINES OF OTHER FOUR ELEMENTS
200 ITOP=N1l $ IBOT=NA
DO 323 M=1TOP, 180T :
KLAP{1)=M $ KLAP{2)=0 $ KLAP(3)=0 $ KLAP(4)=0 $ KLAP(5)=0
JTOP=N2 ¢ JBOT=NB $ IND=2
201 DO 202 K=JTOP,JB0T
IF(C3139(M)eNEsC3139(K)) GO TGO 202
IF(C4048(M) 4 NE.C4048(K)) GO TO 202
IF(C5154(M)eNELC5154(K)) GO .TO 202
IF(C5559(M)eNELC5659(K)) GO TO 202
IF(M60(M)eNEaM6EO(K)) GO TO 202
IF(M61(VM)eNEoMEL(K)IGO TO 202
212 TF(C6266(M)eEQeBLANKLOReC6266(K)e EQeBLANKIGO TO 210
IF(C6266(M)eNELC6266{K)IGO TO 202 .
210 IF(CO6TTL(M)eEQeBLANKeOReC6TTL(K) e EQeBLANKIGO TG 203
IF(C6TTLIIM)eEQeCOH6TTLI(KIIGO TO 203

202 CONTINUE
GO TG 207
203 C3139(K)=FLOAT(K)
KLAP({IND)=K
207 IF(INDeEQe51GO TO 208
IND=IND+1
C HERE THRU 206 CHANGES LIM!TS 0F K
IF(JTOPEQeN2)GO TO 204
IF{JTOPeEQeN3)GO TO 205
IF(JTOP.EQeN4)GO TO 206
IF({JTOP.EQeN5)GO TO 208
204 JTOP=N3 $ JBOT=NC $ GO TO 201
205 JTOP=N4 $ JBCT=ND $ GO TO 201
206 JTOP=N5 $ JBOT=NE $ GO TO 201
C IF THERE ARE THREE OR MORE ISOELECe LINES, THEY ARE FIT TO A 2ND ORDER POLYNe
C POLYNe DEV. FRCOM TAB., LINES IS CALCe,AND NEW LINES PREDICTED
208 PRINT 6, (KLAP(MQ)yMO=1,5)
6 FORMAT(10X4515)
ISUM=0
DO 209 MN=1,5
IF(KLAP(MN) 4GTo0)ISUM=ISUM+1
209 CONTINUE
IF(ISUMeGT+2)G0O TO 300
‘60 TO 323 )
C C614=KNOWN LAMDAS X=NUCLEAR CHARGE 1SUM=NO, OF KNOWN LAMDAS
300 NU=1 $ X(1)=0s $ X(2)=0s $ X{3)=0e $ X(4)=0s $ X(5)=0s
20(1)=0e $ 20(2)=0e $ 20(3)=0. $ Z0{4)=0s $ Z0(5)=0.
DO 306 JK=1,5
IF(KLAP{JK)+EQ.0)GO TO 306
KL=KLAPU1JK)
Y(NUsl)=1e/C614(KL)
IF(KLoLE«NAeANDeKLoGEeN1)GO TO 301
IF{KLoLEsNBoANDeKLoGEeN2)GO TO 302
IF(KLoLEoNCo ANDeKLoGEoN31GO TO 303
IF(KLoLEoNDe ANDeKLoGEoN4)GD TO 304
X(NU)=25 $ Z0(JK)=I5'$ GD TO 305
. 301 X(NU)=I1 ¢ Z0(J4K)}=21. 8 GO TO 305
302 X(NU)=Z2 $¢ 1Z20(JK)=Z2 $ GO TO 305
s
$

303 X{NU)=23 Z0(JK) =23 $ GN YO 305
304 X(NU)=Z4 L0(JK)=14
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305

306

312

314

315

316
317

307

9
308

113

318

. 319

TABLE VII.- COMPUTER PROGRAM -- Continued

W{NU)=1,

NU=NU+1

CONTINUE

CALL LSCPOL(XysY W+RESID,y ISUM,SUMy1, AoBy31C'5v3’
DO 314 1I=1,5

IF(Z0(1)LTeZMINIGO TO 312
ALUI)=1e/7(B{1,1)14B(2,1)%Z0(1)1+8(3,1)%20([)%*2)
KL=KLAP(I)

DEVII)I=ALII)=-C614(KL)

GO TO 314 _
AL(1)=01777000C000000000000
DEV{I)=C17770000000000000000

CONTINUE

D0 317 J=1,5

IF(Z0(J)eGELZMINIGO TO 316

IF({JeEQe1)20(J1=171

IF(JeEQe2)201J)=22

IF(JeEQe3)20(4)=13

IF(JeEQe4)20(J)=24

IF(JeEQe5)20(I)=15

PRED(JI=1e/(B(121)4B{2,1)%Z0(J)+B(3,1)%20(J)**2)

GO TO 317

PRED({J)=017770000000000000000

CONTINUE _ -
0ST1(1)=1H § QST1(2)=1H § QSTL(3)=lH $ QST1(4)=1H $QSTL(S)=1H
QST2(1)=1H  $ QST2(2)=1H $ QST2(3)=1H $ QST2(4)=1H $QST2(5)=1H
0ST3(1)=1H §$ QST3(2)=1H § QST3(3)=1H §$ QST3(4)=1H $QST3(5)=1H
QST4(1)=1H §$ QST4(2)=1H $ QST4(3)=1H § GST4(4)=1H $QST4(5)=1H
OSTS(1)=1H $ OSTS(2)=1H $ QSTS(3)=1H $ QST5(4}=1H $OST5(5)=1H

DO 322 IN=1+5

KL=KLAP(IN) $ K1=KLAP(1)
IF(KLeEQe0)GO TO 307
IF(C5{KL)eEQe1HQIQST1(IN)=2HQ,
IF(M60(KL)eEQeO)OST2(IN)=3HLJ,
IF(M61(KL)eECeQIQSTI(IN)=3HUJ,
IF(C6266(KL) gEQeBLANK)QST4(IN) =3HLP,
IF(CO6TTLIKL) o EQeBLANKIQSTS(IN) =3HUP,
KC=KL $ AUXL(IN)=C614(KL) $ GO TO 308
IF(INeEQse1)KC=N1

IF(INsEQeZIKC=N2

IF{INeECe3)KC=N3

IF(INeEQe4 IKC=N4

IF(INeEQeS5IKC=N5

M2428(KC)=017770000000000000000

AUXL(IN)=017770000000000000000

PUNCH 9.(C14(KC)oPRED(IN)'C3139(K1,-C4048(K1)pc49(K1)vC5154(K1)o
1C5659(K1)¢M50(KL),ME1(KL),CE266(K1),CETTLIKL))

FORMAT (A4 91X 9FSe%s16X92A9+A151XsA%4+1X0A%,2A1,2A5)

CONTINUE

IF({INsGTL1)GDO TO 320

PRINT 113

FORMAT (8HOELEMENT s 8Xy14HQUANTUM STATES:ZIX:IHZ)3X.9HTAB. LINE '
15Xy 10HPREDe LINEvOXeGHLINE DEVe ¢4X+FHINTENSITY 94X,y 1 2HQUESTIONABLE)
PRINT 3195 (C14(KC),C3139(KL),C404B(KL),C5154(KL),C5659(KL},
1M60(KL).M61(KL);ZO(IN)oAUXL(IN)oPRED(IN)vDEV([h)oMZQZB(KC)of
2C29(KC) sy QSTL(IN} »QST2C(IN) +»QST3 (IN) 4OST4(IN),QSTS(IN))
FORMAT(2X3A%93X+2A9 +2X+2A442X+2A1 +BX+F34093XsFSe4+5XsFSety
16X 1FSe595X9145A196Xs5A4)

- 60 TO 322
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TABLE VII.- COMPUTER PROGRAM - Concluded

320 PRINT 321,(C14(KC)+ZOCIN) AUXLUIN) 4PREDUIN) sDEV(IN) 4M242B(KC),
1C29(KC)yQSTL({IN)+QST2(IN)+QSTA(IN) OST4(IN),QSTS5(IN))
321 FORMAT(2X9A4943XsF34003X+1FFe%95XeF9e%96X1F9¢5,5X9149A1,6X95A4)

322 CONTINUE
PRINT 7

" 7 FORMAT(1HO)

323 CONTINUE

STATEMENTYS BEGINNING AT 400.CYCLE PREVIOUS ELEMENT CRDER FOR ANOTHER
PASS THRU THE PROGRAM (UNTIL THERE HAVE BEEN 5 PASSES)
400 IF(NEF.EQ,IBOTIGO TO 401 -

TEMPL=N1 $ TEMP2=NA
N1=N2 $ NA=NB
N2=N3 $ NB=NC
N3=N4 $ NC=ND
N4 =NS $ ND=NE
NS=TEMP1 $ NE=TEMP2
GO TO 200

401 STOP
END

$
$

$
$
$
$

TEMP3=Z1
I1=12
22=13
13=24
14=15
15=TEMP3

NASA-Langley, 1971 — 24
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