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TERM ANALYSIS OF THE THIRD SPECTRUM OF IRON (Feim)*
B. EprEnt! AND P. Swings?

ABSTRACT

The Fe 1 spectrum has been measured in the region from approximately 500 A to 6500 A, and its
analysis has been carried as far as the observational data permit. Of the 34 theoretically possible terms
of the 3d® configuration, 32 have been found, the 2 high 1S and D terms being the only missing ones. Of
the 74 theoretical levels for 3d® 4s, only 10 high-lying levelss 3(SPD) have not been found. Of the
configuration 3d® 4p, practically all theoretically possible levels corresponding to those found of 3d° 4s
have been established. The final tables contain 320 levels and approximately 1500 classified lines.

The permitted and forbidden transitions of Fe m1 play an important role in a wide variety of stellar
and nebular spectra.

INTRODUCTION

This analysis of the third spectrum of iron was originally started with the limited aim
of securing the metastable levels for astrophysical needs but was gradually extended far
beyond this scope. The final result presented here comprises the classification of more
than 1500 lines by which some 320 energy levels are established, and it is a practically
complete analysis of the available observational data.

The investigation was started in 1937 and was performed at the Astrophysical Insti-
tute of the University of Liége and the Physics Laboratory of the University of Uppsala.
Some spectrograms of vital importance for the analysis were also secured at the Spectros-
copy Laboratory of Massachusetts Institute of Technology. The greatest part of the
measurements and wave-length computations were made at Liége. In connection with
astrophysical applications some of the results obtained up to August, 1939, have been
published.? The analysis was afterward carried on and completed at Uppsala.

When the present analysis began, Bowen* had identified 3 important multiplets of
Fe 111, namely 3d°D —4s°P, 4s°S—4p°P, and 4s’S—4p"P. Later, Green® found the addi-
tional multiplets a°*G—2z5H, a’G—z°G, part of a®G—z°F, and other fragmentary quin-
tets, in all some 30 new lines. They were also independently found during the present
work.

THE SPECTROGRAMS

The spectrograms used in this description of Fe 111 cover the region from approximate-
ly 500 A to 6500 A. With a grazing incidence spectrograph® at Uppsala, spectra of a
vacuum spark between pure iron rods were taken on Schumann plates from the short-
wave-length end up to 2300 A. They were evaluated from about 1300 A down and fur-
nished the only observations below 1017 A. The dispersion varied from 3.6 A/mm at
700 A to 4.3 A/mm at 1100 A. In this region no Fe 11 lines appear in the spark, but con-
siderable difficulty is caused by the overlapping of lines of higher ionization stages in
the same or higher grating orders. Spectra taken with various amounts of self-inductance
permitted, however, the Fe 111 lines to be rather unambiguously picked out.

* Contributions from the McDonald Observatory, University of Texas, No. 49.
! Physics Laboratory of the University of Uppsala (Sweden).

2 Now at the McDonald Observatory of the University of Texas and the Yerkes Observatory of the
University of Chicago.

3 Edlén and Swings, 4p. J., 88, 618, 1938; 90, 378, 1939; Observatory, 62, 234, 1939.
4 Phys. Rev., 52, 1153, 1937. i
5 Phys. Rev., 55, 1209, 1939, - 6 Described by G. Arvidsson, Ann. d. Phys., 12, 787, 1932.
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SPECTRUM OF Fe1 533

The best spectra for the long-wave-length part of the vacuum region were obtained
with the normal-incidence vacuum spectrograph’ of the Carnegie Institution of Wash-
ington, located in the Spectroscopy Laboratory of the Massachusetts Institute of Tech-
nology. With the grating normal falling at about 1850 A, it gives an almost constant
dispersion of 4.2 A/mm and an excellent definition. A spark innitrogenat 1/2atm. pres-
sure and Ilford Q-plates were used. For most of the exposures the slit was covered by a
lithium fluorite window, in order to keep high vacuum in the spectrograph and to pre-
vent the slit from being clogged by dust particles from the spark. This limited the spec-
tra at about 1300 A. A few exposures taken without a window showed lines down to
1017 A; but the nitrogen, which was not specially purified, exerted a strong discontinuous
absorption, as is clearly shown in Table 1 by the intensities in the region 1017-1143 A.
The spark gap was 3-5 mm in length and was placed parallel to the slit at such a dis-
tance that different heights of the spark were stigmatically reproduced in the spectral
lines. The Fe1 and the Fe 11 lines were strongest in the middle of the spark, Fe 111 was
somewhat strengthened at the poles and Fe 1v appeared only near the poles; hence the
different intensity distribution in the spectral lines provided a sharp distinction of the
Fe 111 lines from the neighboring stages of ionization.

From 2023 A up through the visible region, spectra of the vacuum spark were taken
with a Hilger E1 quartz-prism spectrograph,® supplemented with a small glass-prism
spectrograph in the red. The main difficulty here is caused by the overlapping of the
very rich spectra of Fe 1 and particularly Fe 11. Though not contained in Dobbie’s Fe 11
table,” many of the observed lines are probably high-excitation Fe 11 lines. As the ex-
perimental distinction between Fe 111 and the neighboring ionization stages is somewhat
uncertain in these spectrograms, only the identified Fe 111 lines are included in Table 1.
In the visible region of the prism spectra the measurements are rather uncertain, owing
to low dispersion and overlapping of lines. A reobservation of this region with high dis-
persion is desirable. A few identified Fe 111 lines in the red end of the spectrum are evi-
dently contained in King’s measurements!® of the spark in air; his wave lengths are given
in Table 1.

Computed standard wave lengths of Fe 11 were used in the reduction of the measure-
ments down to 1350 A. Further down the Fe 111 lines have been tied together step by
step on the combination principle to form a system of working standards. It is connected
to the system of computed Fe 11 standards through some lines measured on the M.I.T.
plates, partly in the second order.

ANALYSIS

The deepest electron configuration of Fe 111 is 3d®. The next higher is 3d° 4s, of which
the main part lies well above the 3d® terms. The transitions to 3d® from the lowest odd
configuration 3d®4p form the group of short wave lengths in Table 1, extending from
679 A to 1143 A. About 450 combinations of this type are included in Table 1, though
many as parts of unresolved blends. This table contains also in the same region 9 un-
identified faint lines, which probably belong to the same transition. The largest num-
ber of observed Fe1i1 lines is due to the transition 3d’ 4s—3d° 4p, of which Table 1
contains nearly 1000 identified combinations. Except for a few sporadic identifications,
they are comprised between 1700 A and 4000 A, and the main part of the strong lines
is concentrated in the region 1800-2200 A.

No terms of higher electron configurations have been identified, except for such aris-
ing from the basic term 3d®(®S) of Fe1v. Among the various terms of the same con-

7K. T. Compton and J. C. Boyce, Rev. Sci. Inst., 5, 218, 1934,
8Ci. 4p. J., 90, 378, 1939.
® Ann. Solar Phys. Obs., 5, Part I, 1938. 10 4p. 7., 87,399, 1938.
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534 B. EDLEN AND P. SWINGS

figuration, those arising from ¢S are very predominant, especially for high » and / quan-
tum numbers. Thus, 4p"P—4d’D, 4p°P—4d’D and 4p"P—35s’S form outstanding mul-
tiplets in the region 1400-1600 A. Within approximately the same limits a very large
number of partly unresolved Fe 111 lines are observed, doubtless due to the same type
of transition, which should give very numerous lines. These lines are clearly distin-
guished from the sharp lines of 4s—4p by their nebulous appearance in the nitrogen
spark. An attempt to identify terms of the 4d and 3s configurations other than those
built on ¢S proved fruitless. As in the case of the transition 4p—4d, the septet and the
quintet multiplets of the (5S) system of 4d—4f and 4f— 5g mark the limits on the short-
and long-wave-lengths sides, respectively, of dense-line groups of corresponding transi-
tions. In the case of 4f—5g this group is reduced to a strong continuum from 4370
to 4315 A.

The prominent character of the (¢S) system made it possible to trace three members
of the (°S)ns series. In good agreement with a nearly hydrogen-like value for 5g’G°G,
this locates the series limit at 247200 cm™, or 30.50 volts above the ground level.

The main result of the present analysis consists of the very complete location of
the terms of the configurations 3d%, 3d®4s and 3d°4p. Of 34 theoretically possible
levels of 3d%, only the two high !D and 'S are not found. They are expected at 75,000
and 100,000 cm™1, respectively, and may not cause any observed lines. The configura-
tion 3d° 4s gives theoretically 74 levels, of which the 10 forming the high terms 3(SPD)
are still missing. The 3S terms should fall around 100,000 cm™!, and 3S ought to
give observable lines with w®P. The very high “3(PD) may be approximately lo-
cated around 130,000 cm™!. Of 3d® 4p practically all terms are found, except those cor-
responding to the above-mentioned high “3(PD). Altogether, 189 levels are identified,
a few, however, marked as questionable in the term table.

In the main region for 4s—4p transitions practically no lines remain unidentified. It
is remarkable that no terms of the configurations 3d* 4s? or 3d* 4s4p are found.

THE TABLE OF LINES

In Table 1, which contains some 1500 identified lines, are also included all unidentified
lines observed with the grating spectrographs and experimentally classified as Fe 111,
except the diffuse group of 4p—4d, 5s at 1400-1600 A. The first column gives the wave
length, above 2023 A in air and below in vacuum. The 7 lines above 5833 A from King’s
list!* are marked with a K. King’s intensities for these lines are given in brackets in the
second column.

The second column gives estimates of the line intensity. The scale is fairly homoge-
nous only for the grating plates. The various remarks following or replacing the intensity
figure have the following meaning:

#n = nebulous,
b = broad, double, or more complex,
unr = unresolved
m1or mI1l = masked by Fe1 or Feii,
bl1 or bl 11 = blended by Fe1 or Ferr.
blg = blended by grating ghost

A vertical arrow indicates that the line is winged or shaded. In the third column a
wave number followed by a ¢ is computed from the level values.

11 Loc. cit.
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THE TERM TABLE

Tables 2 and 3 contain the even and odd terms, respectively. The first column gives
the electron configuration. In cases where two terms of the same kind of the configura-
tion 3d® appear as basic terms, the higher one is distinguished by a mark ' (prime) at-
tached to the term symbol. Thus the configuration of a'F is given as 3d°(*F)4s and that
of b'F as 3d°(*F’)4s. The second column gives the term symbol according to the same
system that was used by Curtis for the isoelectronic spectrum M 11. This system is
particularly suited to the present analysis of Fe 111 in separating the group of 3d® terms
from those of 3d°4s and pointing out the special character of the (°S) system. When, .
however, the analysis revealed also the high 3F, 3P, and !G of the 3d® configuration, it
became necessary to make a distinction from the low terms of the same kind, and the
prefix 3d’ instead of 3d was attached to the high terms.

The level values in the third column were computed in the following way. Since the
main body of the level system, consisting of terms of 3d°4s and 3d°4p is well tied
together by numerous combinations in a favorable wave-length region, it was first
treated to form a central system, to which the 3d® levels and the (5S) system could after-
ward be attached. For the calculation of this central system, use was made of all the ob-
served combinations with wave numbers between 60,000 and 25,000 cm™!, which were
judged to be unaffected by blends, close lines, or extreme faintness. These selected com-
binations amounted to about 400 and were all given equal weight. The levels were then
obtained through successive approximations. Starting with a set of approximate odd-
level values, each even level was computed from all its selected combinations, and the
mean value was taken. Using these new values of the even levels, the odd levels were
now computed in the same way, giving an improved set of odd-level values. The process
was then repeated until no further change in the values took place. The (¢S) system
was separately treated in a similar way and tied to the central system through the mul-
tiplet a’P—4p°P. The 3d® levels were individually tied up with the odd terms of the
central system.

Term perturbations are frequent, especially among the odd terms. Some of the most
striking cases may be pointed out. The group z5F5S®D is mixed up in the same way as
Curtis found for M#n 11. The multiplet intensities are very anomalous, the z5S, for in-
stance, combining with a’G. The most astonishing example is, perhaps, the absence of
3d’D4—z°Dy in the otherwise strong multiplet. Multiplets involving z®D, y°D, and y°P
also show strange intensities, indicating strong mutual perturbations. The levels z31, ¢
and z3K7, ¢ are indistinguishable, as well as z'D; and x3F,. The latter case combined with
some exchange between a’F and b3D causes one of the few quintet-singlet combinations,
a’F1—2z'D,. Two others are caused by the closeness of z'Is and y°Gg. Another exchange
takes place between a®F; and a'D,. The designation of term symbols as well as limits for
the odd terms are ambiguous in several cases.

THE ASTRONOMICAL APPLICATIONS

A. Permitted lines.—Many lines that were previously unidentified in the early B stars
(absorption) or in the shell stars of early type (absorption and emission) are due to Fe 111.
More than 100 such identifications, including some strong stellar lines, have been men-
tioned in our earlier notes!? and in several subsequent papers.!® These may be supple-
mented on the basis of the present paper. For example, the 3 emission lines with violet

12 4. J., 88, 618, 1938; 00, 378, 1939.

13 Struve and Roach, Ap. J., 90, 727, 1939 (P Cygni); Baldwin, 4. J., 93, 421, 1941 (¢ Tauri);
Struve and Elvey, Pub. A.S.P., 52, 140, 1940 (v Cassiopeiae); Swings and Struve, 4. J., 91, 589, 1940
(v Cas), and Pub. A.S.P., 52, 392, 1940 (region A <3300 of P Cygni, which consists of one line of He 1,
four of S7 111, and nineteen of Fe 111).
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absorption, observed in P Cygni'* at A\ 4004.62, 4022.12, and 4038.74, are the leading
lines of the c®F—2z%F° multiplet of Fe 111. Similarly, the following other lines are due to
Feim: X\ 3747.40 observed in P Cygni,’® v Cassiopeiae,’® and { Tauri;!” A\ 3954.38,
3969.43, and 4005.04, observed in absorption in B stars.!®

No attempt will be made here to revise or complete the identifications of the numer-
ous lists of stellar wave lengths in which Fe 111 plays a role. The Fe 111 lines may help in
discussing the ionization conditions in stellar atmospheres of early type.!® In certain
stars, like P Cygni or v Cassiopeiae (at the sharp-line stage of 1939), the Fe 111 lines con-
stituted the most conspicuous features of the entire spectrum, except H and He 1.

Two types of strong permitted Fe 111 lines appear in the astronomical region. In the
first group the lower levels are even terms of the configuration 3d®4s situated between

.65,000 and 100,000 cm™!; these terms are all metastable or quasi-metastable. In the sec-
ond group the lower levels are the high terms 4d%7D, 4f%7F°, 5s57S, 5p®7P°, which are
not metastable. In an extended atmosphere, excited by diluted radiation, the first group
becomes considerably enhanced relative to the second. This is observed in P Cygni,
v Cassiopeiae, and { Tauri. The enhancement gives an estimate of the dilution factor;
in various early-type shells this is the easiest way to ascertain the presence of dilution.
For example, N 4165 and X 4372 (second group) are much stronger than \ 4419 (first
group) in ordinary absorption B stars, whereas the opposite is true in P Cygni or v Cas-
siopeiae.

In P Cygni the emission spectrum of Fe 111 is not of the recombination type; it is pre-
sumably emitted by fluorescence excited by the underlying radiation.

B. Forbidden lines.—Since our first announcement?® of the assignment of the unidenti-
fied lines A\ 4658.1, 4701.5, 4733.6, 4755.0, and 4770 observed by Merrill in RY Scuti,
to the D —3F transition of [Fe 111], this multiplet has been extended and the *D—3P
transition has also been observed. The °D—3H multiplet gives only very faint lines. As
for D —°D and ’D—7S, whose wave lengths are in the region A\ 3200-3400, they have
not yet been observed; no trace of them appears on McDonald Observatory spectro-
grams of the Orion nebula taken for this purpose. Some of the observations of [Fe 111]
are summarized in Table 4. Besides the objects mentioned in this table, the [Fe 111] lines
were also strong and characteristic features in various novae; for example, DO Aquilae*
(in 1925) and Nova RT Serpentis 1909.2 All slow novae, after the n Carinae stage, pass
through stages showing [Fe 111], the relative intensities of [Fe 11] and [Fe 111] giving an
indication of the ionization conditions. Typical stellar comparison spectra are n Carinae
(IFe11] only), MWC 17 ([Fe 11] and [Fe 111] present simultaneously), DO Aquilae in 1931
([Fe 111] stronger than in MWC 17), and RY Scuti ([Fe 1] only).

Merrill has recently found?® that the [Fe 111] lines reached considerable intensity in
the variable star BF Cygni, but no detailed description of this spectrum has been pub-

lished.
140, Struve, 4p. J., 81, 73, 1935.
15 Struve and Roach, loc. cit.
16 Baldwin, 4. J., 87, 573, 1938,
17 Baldwin, 4. J., 93, 421, 1941.

18 Kithlborn, Verdff. Univ. Stern. Berlin-Babelsberg, 12, Heft I, 1938; X 3954.38 is also present in
P Cygni.

19 See, e.g., J. L. Greenstein, 4p. J., 91, 438, 1940 (v Sagittarii).
~ 20 Obseruatory, 62, 234, 1939.
21 Vorontsov-Velyaminov, 4. J., 92, 283, 1940.

22 Tn 1931 Joy observed strong bright lines at AN 4658, 4701, and 4733 in RT Serpentis; these [Fe 111]
lines had become very faint in 1940 and were replaced by [Fe v] and [Fe vi].

28 Pub. 4.4.5., 10, 168, 1942.
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The observation of [Fe 111] lines—for which ‘the transition probabilities have not yet
been computed—helped considerably in predicting which of all the predicted {Fe v] lines
should be the strongest. AX Persei showed recently these strongest {Fe v] transitions.?*

Most objects in which [Fe 111] has been observed are distant stars or binaries having a
late-type companion. Of the two most characteristic forbidden lines—A\ 4658 (°D s— %F ),
and X\ 5270 (°D;— ®Py)—the former is intrinsically stronger and is observed as such when
the star is not heavily reddened, as in BF Cygni.?® Interstellar reddening reduces \ 4658
relative to X 5270, and it may happen that X 5270 becomes appreciably stronger than
M 4658. This is the case for the star MWC 349,% which is located in a dark region of the
Milky Way and is reddened to a considerable extent; in this star A 5270 and even N 5010
are stronger than X\ 4658.

For placing at our disposal the facilities of the laboratories where various parts of this
investigation were performed, our thanks are due the directors: Professor A. Lindh of
the Physics Laboratory of the University of Uppsala, Professor M. Dehalu of the Astro-
physical Institute of the University of Liége, Professor G. R. Harrison of the Spectros-
copy Laboratory of the Massachusetts Institute of Technology, Cambridge, Massachu-
setts. One of the authors (B. Edlén) wants to express his deep gratitude to Professor
J. C. Boyce for his kind hospitality and encouraging help during the author’s stay at the
Spectroscopy Laboratory of the Massachusetts Institute of Technology. The same au-
thor gratefully acknowledges that his visit to the United States was made possible
through a stipend from the Swedish-American Foundation.

Finally, our cordial thanks are extended to Mr. J. Grandjean for the important part
which he has taken in the measurements and reductions.

24 Struve and Swings, in preparation; 4p. J., 91, 613, 1940.
25 Private communication of Dr. P. W. Merrill.
26 Swings and Struve, 4p. J., 95, 159, 1942,
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TABLE 1
THE SPECTRUM OF Fe 11
AairA Int. VygeCm ™! Combination AairA Int. vyacCm™L Combination
K 6032.30....| 7 (8n) 16572.8 55552 — 5psPs 3753.18 3 26636.53 b1Gs—y'Hs
K5999.30....| 5 (4n) 16664 .0 585S2—5pPs || ............ mII 26677.6 ¢|  c3Gs—VviF4
K 5978.90....| 5n(2n) 16720.9 58352 — 5psPy 3700.14 2 27018.34 b1Gs—x1Gy
K5953.65....| 6 (3n) 16791.8 4dsDs—5psP; 3690.60 4 27088.18 biGs—x1F;
5929.5..... 5 16860.2 55753 —Sp7P; 3620.27 3 27614.40 b3Gs—2zDs
K5920.0..... 7 b(4N) 16887.2 4d5Dg2—5piP2 3611.72 3 27679.77 b?F3—23F2
5901.0..... 3 16941.6 | 4dsDgo—5psPy 3603.88 9 27739.99 b3Fz—z3F;
K5891.5..... 6 (10N) | 16968.9 55753 —5p7P3 3600.93 10 27762.71 b3F; —2F3
K 5833.65....| 10 (10N) | 17137.2 557S3—5p7P4 3599.49 3 27773.82 biFs—ziF3
5573.3..... 4 17937.7 c3Gs—y3Hs 3503.15 4 27822.82 b3F2—z3F;
5485.6..... 3 18224.5 C3Gs—y?H;s 3587.53 3 27866.41 biF3—2z3F4
5460.8..... 3 18307.3 3Gy —y®Hg 3586.12 9 27877.36 b3Fs—2z3F 4
5306.6. .. .. 4 18839.2 4d7D3—5p7P2 3525.17 3 28359.35 c*D2—x3P;
5302.5..... 6 18853.8 4d7D; —5p7P; 3515.57 4 28436.79 alGy—23Gs
5299.9.. ... 5 18863.0 4d7D; —5p7P; 3514.87 2 28442.45 b3Gs—2zF 4
5282.1..... 18926.6 4d7Ds—5p'P; 3506.93 5 28506.84 c3F2—23G3
52;6.2 ..... 7 bl 18947.8 4?17DDa—§p7£3 3504.40 2 28527.42 g’ga—zaGa
5272.0..... 3 18962.9 4d’D2—5p"P3 3Gz —2z3F ;3
5243.3. ... 10 19066.7 4d"Ds—5pPs 3501.75 8 28549.01 {C3F3—ZBG4
5235.3..... 5blu 19095.8 4d"Ds—5p7Py 3500.29 7 28560.92 c3F1~23Gs
3499.57 7 28566. 80 b*G4—2z3F
5156.0..... 4 19389.5 asD s —4psP;
4927.56....| 2 20288.4 CIF 4 —25Gs 3496.29 4 28593.59 y5D1—4dsD,
4570.34....| 4 21874.1 b1Dz—2z1D2 3488.92 3 28653.99 c3D1 —x3P)
4569.82....| 4 21876.6 biGs—y1Gs 3454.35 2 28940.75 b1Gs—uiGy
4430.95....| 7 22562.2 aPa—4pPs [l ............ mI 28957.9 ¢ C3F4—z2D3
3432.97 3 29120.98 b1D2—z1P;
4419.59....| 10 22620.2 asP3—4piP;
43?5.78. . gb 2%7;%’2.7 a;fﬁ—ép:gz 3421.97 3 29214.58 a“Il;z—-z5G2
4372.4..... 20 bn 22864 4{5F — 5S¢ a3F2— 285G,
Strong continuous radiation from A 4372 to A 4315 3419.49 3 29235.71 {CSFa—zaDz
4310.37....[ 12n 23193 .4 4f7F g —5g7Gy Dy —y5Gy
3410.74 3 29310.77 {CBD;_X,DI
4304.81....| 10n 23223.3 47F5— 587G D) —x3
4296.86....| 10n 23266.3 4FTF, —5g1Gy Sioe-18 : ol GRimbe
422716.13.... 19n 23324.5 igl;a—ggzg.,
4273.42....| 7n 23393.9 2—Sg T, — 28
420592....| 2 23769.3 b3Gs—2Gs A g et I
. 2 . *Hg— 73
4184.00....| 4 23893.4 2G4 —2G R 3 Soosaa3 | A
4168.41.... 4 23983.2 5p7P4—5d7D3 3360.84 6 29745‘95 63G4—V3G4
4166.86....| 9 23992.1 gpu;.;—sgv%
4164.79....| 20 240041 p'Ps—5d7Ds 3359.18 3 29760. 65 1G5 —viG
4140351.. .. 6 241448 5p7P3—5dDs 335874 1 2076455 GG
[c3D3—w3D3
413?.37. ..l 8 24151.5 gwga—gg%a 3357.40 4 29776.43 3G —viG3
4137.93....| 10 24159.9 p’P3—5d"Dy 4.79 2 2079 9 3Do —ws
4122.98....| 8 24247 .5 5p’P:—5d"Dy 3227;0 8 29;63:‘;0 :sg:_;}]ﬂa
4122.06....| 8 24252.9 5p7P2—35d7D;
4120.97A .o 8 24259.3 5p7P2_5d7Da 3339.36 10 29937.28 a.5F1—z5G2
3 —z3
4081.19....| 7 24495.8 SpTP1—687Ss 3333.27 3 29991.98 {iagf_é{?,‘
4053.28....| 5 24664.4 Sp7Ps— 6575, 3331.62 5 30006.83 €3G —t7F 4
4039.12.... 3 24750.9 c3Fg —2z3F2 3329.89 7 30022.42 atHy—2z3H,
4035.54.... 4 24772.9 5})7P2—65753 3324 .72 3 30069.1 y5F5—4d5D4
4025.07....| 3 24837.3 alGy—z3F4
.80 3 49. 3Gy —t2
1022.36....| 4 28540 | OFi—2Fy 307850 3 0537 | SE_nee
............. mI1 24961.5 ¢ ciFy—2z3F, 3306 .94 4 30230.76 3Gy —t3F3
4003.41 4 24971.7 (@*H4—2°Ga) 3305.22 10 30246.49 a5F2 —2Gy
3980.14 3 25117.7 5p*P1—5d*Do 3300.20 4 30292.50 yiF(—4dDs
3979.42 5 25122.2 5psP, —5d8D;
3294.50 4 30344.91 1F3—23F
3978.43 4 25128.5 5piP1—5d*D; 3202.04 8bl1 30367.6 a5Fs —25G
3976.88 4 25138.25 G5 —wiGs 3288.81 15 30397.41 aSFs—25G
............. m1I 25185.4 ¢ 5p5Pz—5d5Dz 3283.75 2 30444.25 a5F4—25G3
3968.78 8 25189.6 SptP2—35dsDy 3283.30 2 3044842 alF3 —z3F4
3954.38 12 25281.3 5psP3 —5dsD(s)
25285.2 ¢ c*Ga—wiGq 3280.58 6 30473.66 aSF4—25Gu
b9G — 3276.08 15 30515.52 aSF4—25Gs
3947.10 4 2s327.01 | {BE 2T 3274.95 3 30526.05 | yiTa—dd'D,
3945.08 3 25340.88 C8Gy —w3iGs 3270.23 2n 30570.1 Dy —wiDy
3828.44....| 2 26112.92 c3Gs—y1Fs '
3793.52....| 3 26353.29 €3G —viF3
3786.94 ... 4 26399.07 c3G3—v3F2
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SPECTRUM OF Fe 539
TABLE 1—Continued
AairA Int. vyacCm ™l Combination AairA Int. pygeCm™l Combination
3266.88....| 20 30601.45 a5F;5—25Ge 2908.651...| 5 34370.17 b3Fs —y2Ds
3264.22....] 2 3062639 Dy —wiF2 2007.701.. | 12 34831.39 b*Fs—y3Ds
3263.04.... 1 3063746 D —wiks 2907.497...| 10 34383.80 #Fa—2D,
3262.44....| 6 30643.10 3Gs—x1Ge 3Dy — 253,
3256.54....| 2 30608. 62 3G4—xFs 2905.80....| 8bln 34403.9 {blFa—ZlDz
2004.431...| 12 34420.10 b3F3 —yD,
3255.49.... 2 30708.52 y5F2—4d5Ds
3239.04....| 2bl: 30864.5 &Ds—wD: 2002.47....| oblu 34443.3 boD: —asFy
3238.74....| 2 30867.3 D3 —wiF3 5Dy —25F3
321834, .| 6 31062.98 | bIGi—wiGs 2899.386...) 4 34479.99 {bﬁFz—y"Dz
3215.60....| 8 31089.45 b3D1 —25Gs 2898.77....| 3blu 34487 .4 D2
° 3D2—2z5F,
3206.98....| 4 31173.01 b3D2—25G 2895.464...1 3 34526.69 |\ aaF,—z3H,
3204.76....| 6 31194.60 biD; —25G3 2895.076...| 8blu 34531.32 b3F2 —yaDs
3201.90....| 1 312225 bD3—25Gs
3108'81....| 5 31252.62 biD3—25Gs 2803.792...| 5 34546.63 D2 —y1F;
3189.74....| 3 31341.49 a1G4—y3D3 2802.318...| 3 3456423 13D —75F >
2800.000...| 3 34591.96 3D —2F s
3178.03....| 10 31456.97 b3F; 29G4 2875.711...| 2 34763 .83 D3 —viFs
3176.00....| 10 31477.07 bOF4—23Gs 2873.795...| 4 3478701 ¢iD2—ViF;
3174.00.. .1 10 31496.01 b3F2—28Gs
3164.67.... 3 3158076 a5Fs—25H; 2868.136...| S 34855.64 D1 —ViFy
3143.36....] 2 31803.91 a3F3 — 28D 2865.54.... 3 348872 a5F5—23F 5
2858 664...| 7blu 34071.14 b3Fs—yiFy
3136.43....| 10 31874.18 b3Fs—23Ds 2854.190.. | 4 35025.95 a3F3 — 3P,
3120.84....| 2 32033740 b3Gs —23G 2851.130...| 4 35063.53 biF; —x°F»
3120.03....] 3blm 32041.7 3G s —23Gs
3118.75....| Sblu 32054.9 CF4—ydFs 2850.834...| 3 35067.18 #Fs—4dD;
3111.609. 8 32128.42 aSF,—25H; 2850.581.. .| 3 35070.29 \Ibz:g:_:’ggz«.
3110.85....| 3 32136.26 b3G4—23Gy 2850.288...| 7 35073.90 D3 —viFs
3110.052... 8 3214451 b3Fs—2z3Ds 2843.779. .| 4 35154.17 b3F3 —y?Fs
3108.85....{ 3 32156.94 aiF 4 —25F5 2842.860...| 2 3516543 b3Fs—yoF;
3107.950...| 6 32166.25 b3Gs—23Gs
3099.05....| 2 32258.62 ¢Ds—x3Gs 2838.924...| 2 35214.28 bF2 —yiFs
2838.38....| 5 35221.0 25F5 —4dsDy
3006.86....| 2 32281.43 D2 —x3G3 2836.107...| 4blu 35249.26 b9Fs —y3Fs
3084.09....| 6 32415.1 b9Fs —ysDs 2821.665...| 2 35420 67 35— 25Hs
............. m1 32419.3 b3F3— 23Dy 2818.624...| 6 35467.88 bID; —x1F5
3070.072...| 5 32563.10 b3Gs—23Ds
3055.55....| 5 32717.8 asF1 — 25Dy 2816.600...| 3 35493.38 |  (cDs—viD2)
2813.241.. .| 10 b1 35535.74 b3Gs —y?F
3054.134. .. 6 32733.02 a5F1 —25Dy 2813.17... .| 3 35536.6 D3 —viDs3
3050.463...] S 3277241 a5F1— 25Dy 2803.441...| 6blu 35659.97 b3Gs —yiF s
3045.877...1 3 32821.75 G —uIGa 2702.29.. .| 2 358024 aslr—z5Hy
3035.802...| 3 32030.67 b3Gs—28Ds
3027.46....] 3 330214 a5Fa— 25Dy 2789.698...| S 35835.63 b3Ds —23F;
2788.258...| 6 3585413 b3Gs—yFs
3026.985... 6 33026.59 atHs—23Gs 2778.868...| 5 35975.20 b3Gs —yiFs
3023.85....] 8 33060.9 a5F2— 25Dz 2773.306... 8 36047 .43 1Dy —x!Ds
3022.00....| 3 33081.0 GGs—uiGs 2772.344. .| 3 3605993 b3Ds—2z5P4
3018.744...| 6 33116.75 asF;— 25D
3015.230...| 7 33155.33 asF4 —25F; 2767.92....| 2 36117.6 3D —u?F4
2745.035. .| 2 36406.73 Dz —wF3
3013.125...] 20 33178°50 a5F s —25F 2741.052...| 2 36459 61 a5F3—23P,
3008.506...| 5 33220.44 a5F3—25F 27281473, .| 3 3663971 D1 —u3Fs
3007.802...| 6 33237.21 255 —25D; 2720.381...| S 36748.70 a#Hs —y?F 4
3007.2. .. .. 20bn 33244 4dsD —45F
33246.6'c|  a%Hs—23Gs 2706.17....| 2n 36041.6 4d7Ds —47F,
2705.10....| 7n 369562 4d7Ds —4f7F,
3006.122...| 4 33255.79 a¥Hy—23Gs 2704.43....| 3n 36965 .4 4d"D; —4fTF;
3002.99....| 5 33290.5 a5F1 —25F) 2701.13....| 8n 37010.6 | 4d'Ds—40'Fs
3001.580 .| 12 33306.01 a5F(—275F 4 2700.02....] 8n 37025.8 4d7Ds —4f7F;
2077.572...1 5 33574.65 a3F3 —23F;
2077.222...| 6 33578.59 asF; —25Fy 2698.41. 7n 37047.9 | 4d7Ds—4fTF4
............. bl 1t 37062.2 ¢| 4d"Ds—4fTFs
2973.896...| 5 33616.15 asF;—25Fs 2606.89 ... 7n 37068.8 | 4d"Ds—4f7Fy
2063.230...| 8 33737.13 aFs—25F, 2695.020. .| 3 37081.99 a3F1—y5Fs
2058.286...| 6 33793.51 a3F;—23Fs 2695.34....| 9n 370901 447Dy —47Fs
2055.060...| 4 33830.40 a5F3—25F; :
2051.639... 3 3386961 8D, —25Do 2695.13....| 10n 37093.0 | Ad"Ds—4f7Fs
............. m1 37314.8 ¢ biD3—23P;
2050.295...] 4 33885.04 b3D1—25D1 2678.810... 6 3731895 biF;—21G4
2948.388...| 8 33906.96 a°F 4 —z5Fs 2677.417...| 3 37338.36 asFs—yiF;
2046.864...| 3 3302449 b3D; —25Ds 2662.331...| 4 37549.91 aiF2 —23G3
2042.980. .1 4 33969.15 b3D2—25Ds
2939.55....| 7blu 34008.9 b3Ds—25Ds 2660.815...| 4 37571.32 b8Ds —23P
2650.614...| 4 37588.28 a5F3 —ysFy
2039.066...| 2 34014.50 23F3—z3H, 2646.751...| 6 37770.94 a5Fs—yoFs
2034.779..| 3 3406418 b3Ds—25D3 2645.39....| oblu 37790 .4 a3F4—25Gs
2032.337...| 5 3400255 b3Ds—2z5D3 2641.408. .| S 37847.33 25F s —y5Fs
2923.002...| 8 34190.90 =2
asFy—2z5P3
2015.980...| 2 34283.78 {a5F3_25D4
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540 B. EDLEN AND P. SWINGS
TABLE 1—Continued
NairA Int. yyacCm™! Combination NairA Int. PyacCm™l Combination
2633.819...| 4 37956.38 a3F3 —z3D2 2329.905...| 9 42907.02 a’shh —z3Py
2630.527...1 2 38003.88 aSF3 —y5F, 2329.730...| 2 42910.24 a3Gz —25Gy
2625.268...1 3 38080.01 asFy—y5F, 2327.668...| 4 42048.26 a3Gy—25Gs
2617.92....1 2 38186.9 asFy4—z3D; 2326.948...| 10 42961.55 b3G3;—y*H4
2617.149...| 8 38198.13 alGq—z1Hs 2324.359...| 8blu 43009.38 c3Dz —wiPy
2616.888...| 2 38201.94 b3Dy —viF 2323.786...| 4 43019.98 c3D; —wsPy
2608.682...1 5 38322.10 c3Fs—2z1H; 2321.71....1 10bl11 43058.5 alHg—z11s
2608.112...1 7 38330.48 aSFs —y5Fs 2319.466...| 8(1) 43100.10 alGys—widFy
2603.186...] 3 38403.00 c3D3—13Fy 2319.220...| 10(2) 43104.65 a3D1—2z8Po
2602.35....| 2 38415.3 b3D2—y5Fe 2318.102...| S 43125.46 asP1 —z5F,
2595.622...| 8 38514.91 asl; —z3H, 2315.70....] 10 blur 43170.2 73Pg — 2552
2594.67....] 4bln 38529.0 a3F2 —ySDa 2315.30....] 5blu 43177.7 b3D1 —y3F2
2592.533...1 2 38560.80 afF2 —23G; 2311.580...{ 4 43247.13 a3Ps —z5F2
2590.043...] 3 38597.86 b2D2—y5F 2310.806...] 3 43261.61 b3D2—y3F2
2584.038...| 6 38687.55 c3F3 —x3F3 2309.578...1 4 43284 .60 alGy—wiF;
2583.739...| 3 38692.04 c3F2 —x3F, 2306.571...} 5 43341.04 asP;—25F3
2582.37....] 8blu 38712.5 a3l —73H; 2303.203...] 3 43404 .41 c3F3—wiF;
2575.798...| 2 38811.30 asF5 —23Gs 2303.012...| 7 43408.01 c3Fy—wiF3
2574.838...| 1 38825.78 a3l —z38H, 2302.808...! 8 43411.86 biF3—yiF;
2558.172...} 2 39078.70 a3F;—ysP; 2295.859...| 15 (3) 43543.23 alF3—z!Da
2556.207...} 5 39108.74 afF3—z38D3 2293.056...| 10 43596.46 3Dz —wEPs
2552.937...| 5 39158.84 biF3;—ziF; 2291.850...] 6 43619.40 c3De —w3P2
2551.098...| 6 39187.06 alls—ziHs 2290.126...| 5 43652.22 biFs—v3F;
2545.750...1 3 39269.37 aSF2 —23D2 2284.979...] 5n 43750.56 a’3Dy —y5F.
2537.934...| 2 39390.30 a5F3 —23D2 2278.432...| 6 43876.26 biF3—2z1Gy
2537.537...| 4 39396.46 c3F4—x3F4 2277.820...| 8 43888.04 b3Fs—21Gy
2531.890...| 5 39484.33 afF2—2z3D; 2277.159...] 4 43900.78 a3Hqs—y3Hs
2520.162...| 5 39668.06 afFy—y5D3 2276.870...; 8 43906.35 a?Dz —y5F;
2512.902... 2 39782.66 afF4—ySDy 2274.00....| 8blu 43961.8 blF3—Vv3Fy
2511.418...| 6blm 39806.16 aSFs —y5Dy 2267.42....1 10(1) 44089.3 alH; —w3F,4
2507.244...| 2 39872.42 a3Dy —25F2 2265.54....] 4blmr 44125.9 b3F2 —y3Gs
2502.903...| 3 39941.57 adD3 —25S, 2262.888...1 3 44177.61 alF—x3F;
2501.526...| 4 39963.55 b3D3z—23D3 2261.592...] 12(2) 44202.92 alF3—x3F2
2496.696...| 3 40040 .86 alHs —y3Hs 2260.547...1 7 44223 .37 a3G3z—25H3
2487.922...} 3 40182.07 (a3F3 —y2D3) 2259.406...] 2 44245.69 a3F3—~y3P:
2487.191...| 4 40193.87 asFa —y5P; 2259.140...] 2 44250.90 alGy—x3H;
2485.741 3 40217.32 b3Dg —2z3D2 2257.406...| 8 44284 .88 a3D3—y5Fy
2484.820 2 40232.22 asF3 —yiD2 2253.712...} 3 44357.46 bF3—v3De
2469.126 3 40487.93 b3D2—y5D2 2252.463...| 4 44382.05 a3Gq—2z5H4
2462.978 3 40588.98 asF4—y5P3 2252.268...{ 5 44385.89 a3Ga—2z5H4
2456.571 2 40694 .82 a3Fy—y3D3 2245.776...1 4 44514 .20 b3F2—y5Ge
2447.374 7blu 40847.74 alGy—2z1Gy 2243.845...| 4 44552.50 biF2—x3D3
2439.963 3 40971.80 cdF—z1Gy 2243.405...) 8(1) 44561.23 a3Gs—25H;
2438.174 8 41001.86 45552 —4p7P2 2241.54. ... 12(3) blir | 44598.3 alD2—~2z1D2
2431.325 5 41117.36 a8t —z317 2238.155...] 10 (2) 44665.75 c?Fy—x3Ge
.. 421514 .. n; has iilgg.ls a."‘slil?s—za%; 2235.908...| 10 (1) 44710.64 CBEE_X;(G;Q
2 . 283.9 adly —y3Fy 3l —x3Gy
2421.376...| 2 41286.28 b3De —ysPs 2235.699...| 6 44714.82 {aaPz—zﬁPa
2420.405 K] 41302.84 a3F2 —yiF2 2233.654...| 6 44755.75 bsF; —y5Gy
2419.742 2 41314 .17 beD3 —ysP2 2233.172...| 4 44765 .40 b3Gs—y3Ga
- 2232.690...] 10 (1) 44775.06 c3F2—x3G3
2418.568 7 41334.22 4558, —4p7P;
2406.409 3 41543.05 biGs—V1F; 2232.548...| 8 44757.87 (atF3~y3Hy)
2403.551 6 41592 .44 asHy—231; 2232.430...1 10 44780.28 a3Gs—2z5Hs
2389.533 8 41836.42 alHs —21G4 2231.670...| 4 44795.54 c3F3—x3G3
2376.725 5 42061.85 - a’H;—2z3Ksg 2229.267...| 10 44843 .81 beF4—y5Gs
2228.881...| 4 44851.58 b3G;—y3Ga
2373.904 5 42111.84 asHg —z3K7
2363.51 7blux 42297.0 b3G4—x3F; 2227.848...| 17 44872 .37 a8Py —z5P2
2362.401 3 42316.86 c3Fy—w?D3 2221.830...] 10 (1) 44993 .91 a3Ps—2z5P2
............. m IX 42354 .81 b3Gs —y3Hs 2221.337...| 2 45003 .89 alHs—x3H,4
2353.820 4 42471.12 b*D3—y3D3 2220.611...| 3 45018.60 a3P; —25P
2217.485...| 5 45082 .07 b3F4—y3G4
2352.616 3 42492 .85 b3D2—y3Ds2
2346.961.. g bl 42;95 .22 ag%z—z3Pz 2214.616...] 4 45140.45 a’]lz’)s—-zsll';l
2339.913... 42723.52 1F3 —y1D2 alDe—x3F;
Frgd:mlh’le‘re to A 2023 intensities in parentheses refer to the 2210.073...1 6 45233.23 biF(—w3D3
IT. grating spectrograms —_
BreHInE Spectior 2209.739...| Sblu 45240.07 {%;g:_;ﬁg:
2338.961...| 10(3) 42740.91 a3D3 —2z8P2 1Dg —x8
2338.50 .| 4 427477 3Dy — 25D 2208.85....| 10(3)blmr | 45258.3 ]%38:—;11;23
2336.768...| 10 bln 42781.02 hiGs—y?Hs 2207.847...1 2 45278.84 | \aF,—21P; -
2331.539...| 3 42876.95 238Gy —25G3
............. bl 1z 42879.8 ¢ a3Dz—2z%P;
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TABLE 1—Continued

Aair A " Int. vyaccm™! Combination AairA Int. vygecm! Combination
2202.458...| 8 45389.60 enga-sta 2144,282...| 8(5) 46620.92 3.584—25%5
2196.240..| 2 45518.10 3F4—x5F4 asDs—25F¢
2195.866...] 5 45525.86 aiD2— 29D 2143.827....1 7(2) 46630.81 {aﬁDl—zsm
2195.532...| 6 45532.78 b#Gs —y5Gs 2143.76....| 3 46632.3 asDo—25D1
2195.081...| 5 4554213 b8Gs —y5Gs 2143.470...| 8(5) 46638.57 | aSDgm —25Ds

2143.045...| 7(2) 46647.82 a3Da—y5Ps
2193.204...| 5 45579.23 alHs—x3Gs
2192.875...| 4 45587 .95 a3Gs—2z5F s 2142.533...0 3 46658.98 atHs—z11s
2191.215...| 8 45622 .48 a8G;—25F s 2140.427...| 4 (in) 46704 .88 b3Gs —wiFs
2190.075...| 3 45646.22 b3G5 —y3Gs 2139.461...| 2 46725.96 bsF3 —x5Ds
2189.154...| 2 45665.42 a3Hs—21Gs 2137.365...| 8(5) 46771.79 25Dy —25F4
2137.009...| S 46779.58 asDy—2°D3
2188.732...| 4 - 45674.22 B3Gs—zlle
2187.667...| Sblu 45696.47 a%Hy —21Gs 2136.360...] 5(1) 46793.78 atD3 —y5P;
2186.876...| 6nbli 45712.99 b3Fs—x5F 5 2135.523... 4 46812.12 a3Hs—y3Gs
2186.207...| 2 45726.97 asDz—y5D3 2134 .861...| 9(5) 46826.63 atlg—z31;
2185.654...1 5 45738.54 3Gy —2z5F 4 2133.358...| 2 46859.61 a’Hs — 3G
. 2132.089...| 1 46887.50 asH; —211s
alHs—x3He
2185.54....| 3 45740.9 \25Ds — 23Dy 2131.951...| 3 46890.55 a3H; —y3G4
2185.264...| 5 45746.70 a3G4—25D; 2130.829...| 3 46915.23 b3G3 —w3Fs
2185.080...| 3 45750.55 a3G3—25D3 2129.683...1 5 46940 .47 alGs—y1F;
2184 .114...| 4 45770.78 b3Gs—y3Ga 2120.238...| 2 46950.27 b3Fs—x5D3
2183.980...| 6 45773.59 a3Gs—25F 4 2127.634... 2 46985.66 alHs—y3ls
2182.889...| 4 45796.48 a¥D2—y5D2 2125.170...| 4 47040.14 c3Fy—y1Fs
2182.040...| 4 45814.29 biF; —w?H b3Fs —x°Hy
2181.407...| 4 45827.58 b3Gs —¥3Gs 2124 .976 ..| 3 47044 .43 b1F; —v3Gq
2181.210...] 2 45831.71 b3Gs—y5Gs ‘ asHs —y5Ge
2180.410. .| 12 (4) 45848.53 asP; —z3Ps ‘ iF3 —y1Fs
3 —
21’;9.2:758. e 45872.76 %SDa—yﬁDa 2124.225...) 4 47061.06 {ng;_";?si
2179.071...| 3 45876.69 3D1 —y3Po il
A 3 4387060 MRS 2124.075...| 2 47064 .38 c3Fs —y1Fs
2175.972...| 2 45942.03 a?D3—ytD2 2123.590...| 8(1 47075.13 3Fs—z1D
2174.658...| 15(7) 45969.78 asP2—23P2 2122.021...| 5 éog 47109.92 :5]:):_25322
3 —
21;3.329. ST 45987.31 a;Da—yﬁD4 2120.767...) 4 (0) 47137.79 {35%5;_;55}21
2171.293...| 2 46041.02 Fe —w3D; D sp
2171.045...| 12 (4) 46046.28 a3Po—z3P; %if‘;?,é? . 2 EB i?}ég-ii 35}31_2253
2169.709...| 5 46074.63 c3Fs—w3Gs R :
2168.106...| 3 46108.68 b3Fz —w3Fs 2118.415...| 5(2) 47190.11 a5Do —25F,
5 — b
2166.952...| 12 (4) 46133.25 atPy —23Py 2116588, 7(5) 47230.85 e mE
2166.604...| S 46140.65 b3Fs—wF 2114.339...| 3 47281.08 {aspz_yst
2165.327...| 4 46167.86 alGs—wiGs P Ay
21650711 4 46173.52 8iGs—'% 2113.891...| 6 (4b) 47291.10 {gsgﬂ“;};f
1 . . . 3 —vy3 4 '
¢ Ho1o4 ik 2113.344...| 5(2) 47303.33 | alHy~yiGs
2163.475...1 2 46207 .37 b3G4—x5F
2162.283...| 5 46232.85 Fs —wiCs 2112.496...| 4 47322.31 alHs—ysls
2161.478...| 3 46250.07 a3Ga—2z5F2 2112.282... 2 47327.11 allg—23K g
2161.270...| 10 (4) 46254.52 a3Py —z3P; 2111.795...1 4 (1) 47338.04 c3F2—v3F;
2160.655...| 6 - 46267.68 c3F2 —w3Gy 2108.676...1 5 47408.04 a?Fs —x3Fy
2108.217... 2 47418 .35 alDs—x3P;
2158.690...| 3 46309.79 b3F3 —w3D
2158.472...| 12 (4) 46314 .46 Gi—y1Ga 2107.324.. .1 10 (10) 47438 .44 3Gy —22F,
2158.006...| 3 46324.46 b3Fs—w3F3 2106.360...| 3 (1) 47460.17 biFs —t3F,
2157.710.. .| 12 (4) 46330.83 a3P; —23P, 2105.020...1  5(2) 47490.37 alGa—viFy
2157.287...1 3 46339.91 a3Gy—25F3 2163.799...1 12(12) 47517.92 a3G4—z8F;
2103.647...] 5(3) 47521.36 a3Gs —z3Fy
2157.109...| 2 46343.73 3G3 —25F
2156.750...| 2 46351.45 a&“F:—szﬂDsz 2100.961...1 8 (4) 47582.11 beFs —x3Gs
2156.183...| § 46363 .63 alF; —x3Pg 2099.718. .. 1 47610.27 c3F3; —v3Fy
2155.870...| S5blu 46370.35 bsFs —w3Da 2099.531... 2 47614.51 ¢SF ¢ —V3Fq
2154.420...| 2 46401.56 b3Gs—x5F5 2099.332...1 6(4) 47619.02 b33 —x3Gy
. 2099.231...| 5(3) 47621.32 3Gy —2ziF
2153.320 3 46425.26 115 —21
2152.706...| 6 (1) 46438.51 (Z;F:_)Z,l(g‘ 2098 .816...{ 3 47630.73 b3F4—x3Gy
2151.776...| 15 (8) 46458 .58 alFs—21G4 2097.692...( 12 (12) 47656.24 a3Gs—2z3F,
2149.558...| 2 46506.50 b3D2 —y4Py 2097 .480...| 15(15) 47661.06 a3Ggs—z3Hg
2148.254...| 5 46534.72 biDs —y3Ps 2096.430...| 6(4) 47684 .92 afD3—z8Dy
2095.688...] 4 (1) 47701.82 alD2—y3Gs
2147.904...) 7 46542.32 §Dg—25
W o5 foott e 2005.593...1 2 47703.98 b3 —xiGg
2146.339...1 6(1b) 46576.25 \asDy —25Do 2095.327...| 3 51) 47710.04 asF2—x3Fs
2146.062...| 8 (4b 46582.26 5Dg3 — 25D 2095.143...| 3 (1) 47714 .23 " a3Gy—25P;
2145.616...| 6 go) ) 4650104 |  ‘asDy—25Dy 2093.504...| 4 (1) 47751.57 a*Ds—~y3Ds
2144.743...| 7(3) 46610.90 allg—2z3Is 2092.945...1 6 (5) 47764 .32 b3F2 —x3Gs
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TABLE 1—Continued

Aair A Int. vygeCm™! Combination AairA Int. vyacCm™! Combination
2091.488...| 2 47797.58 abfFy —z1Dg 2038.092...1 3(3) 49049 .66 a3P1 —y5D»
2091.312...1 7(7) 47801.60 a3Dy—y3D2 2037.578...1 1(2) 49062.03 biD3—z1D2
2090.240...| 6(6) 47826.12 asDq—2z8Dy 2037.292...| 4(6) 49068 .92 asHs —x3Hs
2090.139...| 12 (13) (4—7828.45 a3Gy—2z3H; 2037.145...] 2(3) 49072 .43 asP1—ySDh

- 47828.6 ¢ a3D1 —y®De 2036.845...} 2(2) 49079.71 abDy —2z5P;
2090.053...| 7 (6) 47830.40 b3Gs —x3Hq
2036.006...| 2(2) 49099.92 asHqs—x3Hs
2089.089...| 6(3) 47852 .48 asDy—y3Dy 2035.939...| 2(3) 49101.54 atP2—y5Ds
2088.625...| 5(2) 47863.10 a3Gs~—2z8Hs 2035.103...] 2(2b) 49121.70 c3Fe—udF:
2087.907...| 7(6) 47879.56 2Dy —y3D1 2034.695...| 4(5) 49131.55 atHs —x3Gs
2087.132...| 8(9) 47897.33 adD3—y3D3 2034.537... t(1) 49135.36 alls—y3Hs
2086.128...1 4 (1) 47920.38 asF4—x3F;
2034.296...| 3(4) 49141.18 b3F3—w3Gy
2085.839...] 5(3) 47927.01 biFz—x1Gq 2030.767...1 2(2) 49226.57 ..o
2084.968...| 5(4) 47947.05 asD3—y3D2 2029.522...] 2(3) 49256.76 . b3Fe—w3Gs
2084.515... 3(2) 47957 .47 a3G4—2z3H, 2026.038...| 4(7) 49341 .44 asHs—x3Hs
2084.349...| 10(12) 47961.29 3Gz —2z3H,4 2025.557...| 3(5) 49353.15 alDy—z!F3
2083.530...1 6 (5) 47980.13 b3Gs—x3H3
2025.292...| .. (1) 49359.63 asH;5 —x3Gs
2082.788...| 1 47997 .22 biF;—x1F; 2023.289...] 1(4) 49408 .48 asHs —x3G4
2082.377...] 3(1) 48006 .69 c3F3~v3Ds From here to X 1382 wave lengths and intensities are ob-
2079.307...| 3 48077.57 c3Fs—viDg; tained from M.L.T. grating spectrograms only. Wave
2078.989...| 14 (18) 48084 .92 45552 —4ptP; lengths in vacuum
2077.755...| 4(2) 48113.47 a3F3 —x3Fy
) 2022.685... 1 49439.24 asH4—x3G4
2077.089... 1 48128.89 alDy—x3D3 2019.225...} 3 49523.95 asH4—x3G3
2076.916. .. 1 48132.90 asHs—wsF; 2017.946...| 4 49555.34 b3Gs —w3Gs
2076.316...] 3 (1) 48146.81 b3Gs—x%Gs 2017.363...| 3 49569 .66 asHs —x3Hs
2074.240...| 3 48194.99 b3Gs—x3G4 2015.720...| 3 49610.06 b3D1 —x3F»
2071.889...| 2 48249.67 alDs—y5G3
2015.453...| 1 49616.63 a3Py—y5P1
2070.976...] 2(0) 48270.94 b3G4—x3Gs 2013.330...} 4 49668.96 b3D2—x3F;
2070.539...| 8(9) 48281.12 atlg—z1Hs 2012.539...1 3 49688 .48 a3F3—21Gy
2069.808...1 2(1) 48298.17 alF3—21F3 2012.310...| 1 49694 .13 b3D2 —x3F2
2068.243...] 12 (17) 48334.72 45552 —4ptP2 2012.192...| 4 49697.05 b3D3 —x3F3
2067.302...| 6(7) 48356.72 b3Gs—x3Hs
2011.031...| 3 49725.74 b3G4—y3ls
2065.268...1 3(2) 48404 .33 b3G4—x3G3 2009.118...| 4 49773.08 abPy —2z8Do
2062.983...| 3(2) 48457.95 asF1 —x3F, 2008.494...| 6 49788.55 afP1 —2z5D1
2062.083...| 3(3) 48479.09 alHs—veFy 2006.914...| 3 49827.75 asP1 —z5D2
2061.751...] 9(12) 48486 .89 a3D3z—y3F, 2006.360...| 4 49841 .50 b3Gs—wsGy
2061.552...| 10 (15) 48491.57 45452 —4psPy
2006.095...{ 1 49848 .09 a3P1 —yfP2
2059.677...0 7(9) 48535.70 asDz—y3F3 2005.731...| 4 49857.13 asPe—2z5D1
2058.560...| 8 (11) 48562.05 alls—2z!Ky 2005.613...} 1 49860.07 a5Dy —z3P2
2058.201...| 3(3) 48570.52 a3D2 —y3Fa 2004.143... 8 (49896.64 afP2 —z5D
2057.921...1 4(4) 48577.13 b1F3; —x1D2 49896.9 ¢ b3Gs—w3Gs
2057.058...1 6(7) 48597.50 a3D1—ysF2 2003.233...| 2 49919 .31 b3Gs —y1Ga
2056.145...| 7(9) 48619.07 a’P2—2z8D3 2003.124...1 3 49922 .02 biD2—v1F3
2055.855...1 6(6) 48625.93 a3Fq—x3Fy 2002.473...1 5 49938.25 b3Gs—y3ls
2054.480...| 4(3) 48658 .46 c3Fs—udFy 2002.009...| 1 49949.8 alDe—w3F;
2053.52t...f 3(2) 48681.18 a’D3 —y3F; 2001.909...| 4 49952.32 aSP2—2z5D3
2052.269...] 3(2) 48710.89 alF3—w3F, 2001.814...) 3 49954 .69 afP3 —z5Ds
2051.847...| 2 48720.90 asFs—x3F3 2000.688...| 4 49982 .81 b3G3—w3Gs
2050.739...0 7(7) 48747.22 a5Dy —25P3 2000.228...| 9 49994 .30 a8]5 —2z81¢
2049.384...1 7(7) 48779.44 aﬂ;x—zﬂ]?lz 1999.893...| 3 50002.68 jaﬂ;s—z‘*];.;
alls—y3Hs aslg—2z381¢
2047.126...] 2(1) 48833.25 {a:’Hs—Xqu 1999.588...| 9 50010.30 \asP; —z:Ds
2046.784...1 2 (1b) 48841 .40 afF3 —x3F3 1999.100... 1 50022.5 a3Py—ySP3
2046.043...| 1(1) 48859.04 alD2—w3D3 1996.420...| 12 50089.66 a5Gag3) —25G2
2045.830...| 5(9) 48864.18 asHs—x3H4 1995.563...] 12 50111.17 a5G3—2z5Ga
2044.970...| 4 (4b) 48884 .72 asD3 —z5P2 1995.266...| 7 50118.63 a5G4—25G3
2044.541...| 1(1) 48894 .97 alFs—w3F; 1994 .366...| 1 50141.2 a5G3—2z8Gy
2044.302...| 4 (4) 48900.69 a3Pg—2z8D2 1994.073...] 13 50148.62 a8Gq—28Gy
2044.034...| 3(3) 48907.10 a3Po—z3D1 1993.262...| 7 50169.02 a8Gs—25G4
2043.478...1 3(2) 48920.40 c3F3—ulF; 1992.858...| 6 50179.19 asFe—y3Gs
2042.236...| 2(2) 48950.14 b3D1—2z1D2 1992.427...1 1 50190.04 a8Gq —25Gs
2040.760...{ 2(3) 48985.55 asPo—y5D1 1992.196...f 9 50195.86 asle—z3I7
2040.538...; 4(5) 48990.89 b3Fs—w3Gs 1992.017...1 9 50200.37 asly —z317
. 50200.8 ¢ a3Fy—21Gy
2040.407...1 3(3) 48994.03 asP1—z3Dy
2039.507...] 6(8) 49015.64 alHs—y!ls 1991.613...| 14 50210.56 a5Gs —25Gs
2038.908...[ 2(3) 49030.04 abD2—2z5P 1989.975...] 7 50251.89 abGs—25Gs
2038.742...| 2(2) 49034 .03 b3D2—2z1D2 1987.810...| 3 50306.62 afP1 —255;
2038.621...| 1(1) 49036.93 b3Fs—y3Is 1987.503...| 15 50314 .39 a5Gs—25Gs
1987.006...| 1 50326.97 b3F2—v3F2
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TABLE 1—Continued

AvacA Int. l pygecm? Combination Mvac A Int. vyaccm™! Combination
1985.105...| 3 50375.17 a5P;— 235, 1941.633 ..| 3 51503.04 aiDz—y*P;
1984.288. .. © 5030501 atly—29L; 1040.769...| 4 51525.97 21G4—x'F3
1084.027...| 7 5040254 bSDs —xF 1940.631...| 2 515296 atD; —y3P1
1983 676...| 2 5041146 ale—231; 25D —y5F4
1083.123...| 0 50425.5 a3Fs—y5Gg 1940.018...| 8 51545.91 {azF.—wan

1939.107...| 1 51570.12 asF, —x*D;
1982.805...| 8 50433.60 a5P3 — 255
1982.076...| 6 5045215 asPy—75F, (Sls78.5 ¢l b -u
1980.392...1 2 50495 .05 COF4—v3Gs 1938.901...| 10 4 5157561 aiFi—yiGs
1979.002...| 1 50530.52 boFs —viFs 1038.775...| "4 (31518- @5F2—y5Ga
1078.626...| 2 5054012 aiHs —wiGs 1057 906 SISTO8 o Hu—xiGy
99...| 4 51599 69 A3Ge—viH;
1078.417...| 4 50545.46 a5P2—2F3 1937.345. .| 14 5161703 a5Ga—2z0H
1976.126...| 8 50604 06 asP; —z3F 1937.077...| '3 51624 17 a5G¢—25H,
1973.578...| 0 5066939 b3G4—yiFs
1972.638...| 2 50693 .54 3F3—viGs 1936.806...| 4blu 51631.4 b*Gs—y1Is
1972.245...] 2 50703.64 3F2—v3Gs 1032.818...| 5 (Sizsr92 ks —ySGa
51738.4 ¢ atF3;—x3Dsy
1968.625...| 2 0796 .88 atH—wH 1931.507. .. 14 51773.05 a5Ds —y5Fs
1967.352...| 4 5082974 1Gy—wiHs D2 —5iF;
1966.740. .| 8 50845 .56 @iy, 1931.309...1 1 51778.35 @Fs—wiGs
1966.201...| 2blu 50859. asD2—y5F, c3D1 —s3F2
1066.074...| 3 50862.78 | \oueo 1930.917 .| 2blu 51788.9 asH,; —y'Fs
1965.309... 8 50882.58 235 —y3G4 1930.387...| 15 51803.08 a5Gy—25H
1064.776...| 8 0896 39 | 22K, 1930.184...| 2b 518085 alH;—t3Fs
25Dy —y5F; 19200041 .| 2 51815.06 23Dz —y P2
1964.260...\ 17 50909.76 | {hsG,—viFs 1029.632...| 1 51823.35 28G5 —25H
1964.169...| 8 50012.12 ail;—2z5Ks JE
- 1920 .413...| 4b 51829.2 -
1964.019...] 5b 50916.0 {b;fﬂ_‘;ﬁ% \a3Fs—21Fs
1928.991...| 1 51840.57 boFs—usFs
1963.461...| 1 50930.47 a3Hs —w3Gy 1028 837...| 4 51844 71 alDy—21P;
1963.209.. ] 1 5093701 Wi —y5Gs 1928 642...| 4 5184995 2l —He
1962.958...| 4 50043 .53 C3Fs—tF 4 #5F3—yGs
1062.717...| 5 5094978 a5Do—y5F) 1928.265...) 5b 51860.1 {asFa—wng
1961.724. .| 1 50975.57 b3F2—v3Ds 1928.178...| 4 51862.43 aiF;—y'Ds
1961.456...| 1 50982 .53 beFs —voDs 1927.679...| 2 S1875.85 | oot
1961.230...| 6 50088 41 asDs—yFs Gy = 13F
1961.010...| 5 50004.13 b3Fs—v3D; 1927.436...| 5 51882.39 {b“Ds——XSPz
1060.318.. .| 13 51012.13 2317 —23Ks 1926.898...| 3 51896.88 G5 —roFs
1959.324...| '8 51038 .01 a5D1 —y*F3 1926.304.. .| 18 51912.89 |  4s7Ps—4p'Ps
1926.013...] 10 blu 510207 (2Pi—2Ps
1059.026...| 3 51045.77 b3Fs~v3Dy aSF2—x3D3
1058.732. .| 4 5105344 | b3Gs—viFs
1058.583...| 11 51057 32 a5P3—2Ds 1925.855...| 3 51924.99 21F3—y1Gy
1957.938...| 6 5107414 21Gs—y'Hs 1925271, .| 4 51940.74 a3F3 —wiFy
1957.375...| 2 5108883 F2—iFs 19245552 6 51960.68 wiDs—yibs
024.119..| 4 51971.84 bIF;s —w1Gs
1957.137...| 3 51005 .04 b3Gs —~v3Fs 1023.877...| 71 5197837 asP3 —25Ps
1055°043...| © 5112623 23P2—y3Ds
1054975 .| 8 51151.55 a3H; —y31s 1923.003...| 7 52002.00 aF5—y5Ga
1054.760...| 4 51156.94 a3F4—y5Gs 1922.789.. | 15 52007.79 a5Gs—2z5Hs
1954.223...| 10D 51171.2 a5D2;—y5Fs 19221320 1 52025756 asFs —x°Fs
1921.990. .| 1 52029 41 a3H—viFs
1953.968...| 4 51177.91 CSFs—t3F; 1921.132...| 2 52052 .64 D5 —siFs
1953821 .| 1 51181.76 C3F(—tiF 5
1953488 . .| 10 51190 49 23T — 29K 1920.752...| 2 52062.94 alHs—y!Hs
SUOL0 ¢ aiGu—nGy 1920.260...| 2 $2076 28 ¢Ds s
23G3—23Gs 1920.186...| 4 52078.29 a5F 3 ~y5Ga
1953.322...) 13 51194.84 {a3I7—z3K7 1010572, 4 52004 .04 a3Fy —wiD;
1953.202...| 4 51197.98 c3F4—ytH; 1918.966...| 3 52111.40 bsFz —usFa
1952.648...| 11 51212.51 83Ge=23Gs  ||oeeri (2121.9.c  wFs—wDs
1952.514...] '3 51216.0 | - 23Gs—2Gs 1018.480.11 "7 A 52124.59 a3F; —wiFy
3 —_y3 — 75
1952.362...| 2b s12200 | {BiG 1918.284...1 7 52129.92 | ol -2t
1951.318...| 3 51247 .41 23Gs—23Gs 1917.960...1 6 52138.73 | \psGy—uiFs
1951.007.. .| 12 51255.58 23Gs —23Gs 1917.665...| 2 52146.75 asls—21K+
1950.334...| 10 51273.27 ) 1917.453...] 9 52152.52 atlo—2T
1949 666...| 3 51290 .83 25F1—y5G 2 oirsst | g 52155.20 a5F 4 —y5Gs
1049 462...| 2 5129620 aiD; —yiPo 1917.26....| 4 521578 3G —13F
1048.280...| 3 51327.32 b1Gs—vIGe? 1917.087...| 2 5216247 aiF; —wiFs
1946.769...| 3 5136716 3Gy —viH; 1916.507...| 5 52178.26 a5F5—y5Gss
1946.321... 0 51378.98 3G4—viH, 1915.750...| 2 52198.88 a5P3—25P2
1945724 .| 2 51304 75 aiF4—y3Ga 1915.083.. .| 15 52217.06 | a8Gs—z5Hy
1045 342, .| 12 51404 84 a5Ds—y*F4 19147056 .| 19 52245.08 |  4s7Ss—4p7Ps
1043715 .| 2 51447 87 |0 1913.622...| 4 52256.92 |  atPs—25Ps
10431481 .| 1) 5145407 | 25Gagy —23H; 1913.386...| 1 52263.37 |  b3Gs—usFs
514559 ¢|  alGs—x1Gy :
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TABLE 1—Continued
AvacA Int. vyacCm™t Combination MvacA Int. yygaeCm™! Combination
5 — _
1912.920...| 4 52276.10 a1~y 1887 471, | 8 5208005 | [aGe—nEy
1911.703 2b 52309.4 {a Hs—viFs 18G3 —25Ds
703.... - alle—y5Gs 1887.197...| 8 52088.64 a5G4—28Ds
1911.338...| 7 52319.37 alH;—x1H; 1887.00. .| 1 52901.6 asDy—ysDs
1910 401...| 6 52345.03 a5P3— 5P, 1886.757 .| 12 53001.00 25Gs —25F 4
19010.172. .| 1 52351.31 c3Da—t3D1 1886.607...| 5 53005.21 25Dy —z3D;
1909.846...| 2 5336024 b1Gs—ulFs? 1885.947...| 5 53023.76 a5F; —x5F'5
1000782 2 52361.99 ¢3D1 — 3Dy 18857125, 9 5304688 asFs —xoFs
1907.741..)| 4 5241802 2315 —y3H 1884.59...| 8 53061.77 | a25Da—ySD2
1907.577...[ 10 |, 52422.52 2317 —yiHe 1884.253...| 2b 53071.4 b3G4—wH
52423.9 ¢ jg“%z—waGDz 1883.816...| 3 53083.74 25Dy —y5Dy
3D1 —y8Ge
1906.814...1 6 (52443 S0 NasFs—ziT6 1883.394.. .| 1 53095.63 a5Do—25D;
50444.6 ¢ a'H;—x1Gs 1883.185...| 2 53101.53 alF;—viFy
1882.979. .. 4 53107.34 a5D3 —y5D4
1906.457..| 6 5245332 3Fu— Wil 1882.357...| 5 53124.89 b3Gs —wHs
1905.818...| 2 0.91 a5F, —x5F 2 a5D; —ySDs
1905.214 .| 1 52487.5 D3 ~t3D2 1882,047...| 10 53133.64 {a5D4—y5D3
1904.402...0 4 (52509 .92 a’D3—z3Ds
52510 6¢ c3D2—t3D3 1881.578...| 3 53146.87 asFy —w3D2
.1904.257...| 2 52513.92 biDz~w!Dg? 1881.178...| 5 53158 18 b3Gs —w3Hs
s o83 501 47 Dy —D 1880.704 .| 1 53171.58 bal%z-—y“‘%z
1903 .983... 1 . c3D1—téD2 aSFo—w3F,
1903.706...| 1 5252012 | b3Ga—utFs 1880.620...] 3 53173.95 {a5Do—y5D1
1903.257...| 3 52541 .51 8Py — 23S 1878.550.. .| 2 53232.55 5P; —73Py
1903.18....| 1 52543.6 a5F; —w3Ds
1002.902.. | 5 52551.31 alFg—yiFs 1877.989.. | 12 $3248.45 asDy—y5D4
1873534 .| 2 53375.07 a5Fs— wiFy
1902.402...| 6 52565.13 bDs—x3Ds 1872.515.. .| 4 53104.11 a5G s —25S2
1902.076...| 5 52574.13 a5F s —y3Gs (53411.2 ¢ bFi—vIGs
1001.540...| 3 52588.95 25F; ~ x5 1872.214...| 6 A 53412.70 b3Gs —wHs
1001 379 | s 52503 41 {g:g;:;g:]gl 1871.44....| © 53434.8 a*F—wiDy2
1901.096...] 9 52601.24 a5F5 —y5Ga 1871.319...| 2 53438.24 28F3—wiF;
1871.152..| © 53443 .01 25G2—25F,
1900.575.. .| 1 52615.66 b*Gs —usFs 1869.91. ... 4) 53478.5 3Fz —u3Gs
1899.931...| 5 52633.49 ¢iDs —siFs 1860 828 10 3348085 | aiGn—aFs
25F—x5F g 1866.900. . . 3564.73 alF; —vaDs
1899.318...| 5b 52650.5 {(aﬁDA_ngs
3Gs~13F2 1866.554...| 5 53574.66 a5Gs—25F3
1898.870...| 6 52662.89 %Py — 23, 1866.305...| © 53581.81 25Gs —25F 3
1807.379...| 3 5270428 2315 —y3Hs 1865.606...| 2 53601.88 bsFs —viG
alDe—yiFs
1897.028...| 4 52714.03 b Ds—y5G3 1865.445...1 2 53606.51 {b3Da-x5F4
1806.803...1 9 52720.29 231 —y9H; 1865.202...| 7 53613.50 biF;—wiFs
1806 75| 1) 52722 3 b3D1 ~x3D1
1896.333...| 4nblg 52733.3 G —1t3Gs 1864.53....| 1 53632.8 BSF5—v3Gs
1895912, 1 52745.06 3G4—t2Gg 1863.317...| 4 53667.73 asDy —ysDo
1862.446.. . 2 53692.83 b3F2—v3Gs
1895.63.... ? 52752.9 25F s —xoF 1861.665...| 3 53715.36 5Dy —ySP;
1895.456.. .| 20 52757.75 457S3—4p7Py 1859.955...| 3 53764.74 5D —y5Py
52759.1 ¢ abF2 —x5F2
1804.983...| 4 52770.92 45Fs —xF 1859.813...] 5 53768.85 c3Fs—u3Gy
1804.52....| 3blg 52783.8 } b —xiD. 1858.542. 0] 3 33805 62 atDo—y*bs
a’Ds2—2z3D2 1856.690. .. 859.29 afDae—y5P2
1894.252. 5 52791.29 1 alF3~v3F; (53859.7 c b3Fs—t3Fy
1855.510...| 3 5380354 a1G1—wsGs
1893.981.. .| 11 5279884 235 —yH, 185¢.975...| 5 53900.08 25Dy ~y5P3
1803.113...| 3 5282304 ¢*D2—13D3
1892.800.. | 5 5282027 a5F; —x5F 4 1854.826...| 9b (53913 4 25Dg —y5Ps
1802.508.. | 1 52837.42 b3Gs —usFs 530141 ¢|  afF1—xDy
1892.488...| 1 5284049 asD1 —2z3D» 1854.384...| 3 5392626 a5F; —x Do
1852.812... 2 5307202 a5F5 — 25Dy
1892.339...| 1 5284465 a%Hs—y11e 1852.677...| 6 53075.05 b3Gs —v3Gs
1892247 .| 5 52847.22 5F s —x5F'3 1852.366...| 1 53985.0 asHs —wsH
1892.140..)| 5 52850.21 25Gs—2Fs
1802.073 .| 5 5285208 asF 4 —xF 4 1851.261...] 6 54017.23 ¢5F4—usGs
1891.909...| 3 5285666 b5Ds —y5Ga 1850.650. .| 1 540351 25G4— 25D
G 1850.200...| 5 54048 .21 Ia%‘a—xalr:)h
c3Gs—1t3Gy a’D4—y5P3
1891.516...| 5b 52867 .6 {baDz_anz 1849.960.. .| 5 54055.22 | {304 %p,
1891.339.. | 1 52872.59 a3Fs~x5Ds 1849.648... 1 54064 .34 25F;—xiDs
1891.186. .. 3 52876.87 25F —x5F
1891.070. .. 2 5288012 s —xiks 1849.407. . 7 3407139 @l —~x'De
abFy —wike 172, .. 4 . 3Fg—tsl2
1890.893...| -2 52885.07 {ast—st1 1848.883...| 1 54086.71 baFs —t3F3
1848.492. .| 1 54098 .15 beFs—t3Fs
1890.669...| 13 52801.33 a5Gs—25Fs 1848.428...| © 54100.0 2G4 —viGs
1889.735 .| 1 52017.47 alDz—yDs
1889.451...] 5 5202543 |  asDs—2z5D2
1888.260...| 2 52058 80 c3G4—t3Gs
1887.734... 4 52073.57 3G —t3Gs

© American Astronomical Society ¢ Provided by the NASA Astrophysics Data System


http://adsabs.harvard.edu/abs/1942ApJ....95..532E

SPECTRUM OF Fem 545
TABLE 1—Continued
AvacA Int. vyaem™! Combination AvacA Int. vygem™! Combination
1848.130...| 2 54108.74 c?D3—véP2 1628.304...| 3 61413.59 allg—x!1He
1847.637...1 2 54123 .19 alGs—udDs 1624.206...| 2 61568.54 a3Gs—y3Hs
1847.348...| 1 54131.65 c3D2—v3P2 1617.171...| 1 61836.4 a3Gy—y3Hs
1846.943...| 3 54143.52 t():a(lrz—u381 1614.611. .. ; 61934 .4 aa(f}’a—y(aiHI;
3Gs—v3Gy 1611.763. .. n 62043.9 4psP; —4d5Da2
1845.749...| 1b 54178.5 {aaGs—ysDz 1611.723...| 7 n} unr. | 690454 4pSP; —4d5Dso
a’F3—x5D3 1607.723...| 9n 62199.8 4pSP2—4dsDa2
1845.521... 7 54185.24 {aSFz—xBDz 1606.014...| 3n 62266.0 4pthy 535
SH, — w3 1602.000...| 5n 62422. p5P2— 5552
1845.30¢...1 5 SHOL6L | A 1601.280.. | 6n 62449.7 |  4poP3—4dsDao
1844.942. | 3 54202.25 (aSFz‘—stl 1601.211...| 10n 62452.8 4psP3—4d*Dy
1844.547...| 6 54213.85 adHs—w3Hs
IR, —113 1595.597...| 6n 62672.5 4pSP3 —5s5S2
1844.263...| 5 54222.20 oFs—uD2 1595.597--+] ¢m sa012.5 o
1843.999 . .. 54229 .96 )3 —wd 1550.862...| &n 64480.3 4p’P4—4d"Dy
1802001 3 Siaiess | PR 1550.196...| 12n 64508 0 4p7P,—4d7Ds
1843.409 . . .1 4 54247 .32 C3Fs—utD; 1539.480...{ Sn 64957.0 4pP3—4d"D2
1842.927... 54261 .51 5F ¢ —x5
1841.536.. . ::;S 54302.50 gag:_iia]éi 1539.128...| 8n 64971.9 4p’P3—4d"D3
1538.632... 1‘.:7) n 6?9?2 .8 zp;lga—;igzgl
41.387... . 5F 5 —x5 1531.864... n 65279.9 p’P2— 1
TR AR 3930689 ﬁ%‘;_’;}%ﬁ 1531.644. .| 8n 65289.3 4pTPa—4d"Ds2
1838.621...| 1 54388 6 biG3—viGy 1531.293...1 6n 65304.3 4p’P2—4d'Ds
1838.309...1- 7 54397 .82 asHs—w3Hs
3Ca —v3 1505.166...| 10n 66437.9 4p"P4—557Ss
1837.588...1 4 54419.16 b3G3s—v3Gs 1504.002. | 2 66489.? 35%4—)§5F§
1837.422. .. 54424 1 3G; —t3F 1493.640...| 9n 66950. 4p"P3—5s7S3
eaitee | 1 PR M I i o] 1486.265...| 7n 672828 | A4piPa—557Ss
1830.623...| 3 54626.21 a3H s —wiH 1484.546...| 1 67360.7 a3Gs—x3Gs
5 —_
1829.172...| 2 54669.54 {gag:_;zgf 1488.241...| 0 673745 2G4 Gy
3 1 1481.169... 67514. a’Ds—x5Dy
1828.857...| 1blu 54679 .0 b3Gs—y1Hs 14;1.638“. 1 679;1.5 sg, 311;3_23;3
1826.267...1 0 54756.5 3P —y3 1471.051...| O 67978.6 3d’3F2 —23F2
1826.156...| 1 54759.83 :5(}1 _Zall?); 1468.986...| 2 68074 .2 3d’ aF4—2z2F4
3 —13
1822 383.| 1 Sigro 12 ... DoaTEr Al wss so | 2 716461 | 3d'"Fa—7Ge
1821.865...1 © 54888 .8 25G 5 —z3H ¢ 1395.382...} 0 71665.0 3d’3F4—23Gy
1395.213...| 3 ;1?73.6 33'3£4—2385
5Gg—z3 1394.024...| 1 1734.8 3d’3F2 —23G3
1820.496...| 1 54930.08 B 1382.857...| 1 723141 as Gs—y5Gs
1819.718...] 1 54953.56 {:IFB_gaH“
1819.480.. .| 2 54960.76 a’HZ—-v-"*G; Frg{m l}lgre to A 1017 intensities in parentheses refer to
1812.974...| 2 55157.99 SDg—y? -LT. plates
1811024 | 3 a0 o8 13]13;;_-‘;3}13; 1143767, 3(3bl) 87437.8 3dsD; —2¢F»
1143.54....| 1(2bl) 87447.7 3d3Ds—28F2
1808.203...| 0 55303.5 a3F s —w3Gs 1142.955...1 5(3) 87492.5 3d3Ds—2%F
1805.337...| 2 55391.32 3Hs —v3
1803.330...1 1 55452 .97 Zaﬂi —‘V]"‘g: 1142.464...| 4(4) 87530.1 3d3Dg —2z3F3
1801.766...| 3 55501.10 a1Gs—wiGs 1141.272...) 3 (3) 87621.5 | 3d’1Gs—x!Hs
1797.769...1 0 55624.5 CSF s —wlGy 1131.914...1 3(3) 88345.9 3d5D2—4psPs
1131.194...| 7(5) 88402.2 3d5D; —4psPa
1793.785.. .| 1 55748 .04 asDy—y3F4 1130.404...| 5(3) 88463.9 3d5Do—4ptP1
1791.345...| © 55823.98 5P2 —2z3D
1777370 1 56251.29 N 1129.19....| 7 88559.1 3d°D1 —4phy
a%P3—yDs 112872700 7 88595.9 3d5D2—4pPs
1775.983...| 6 56306.85 {aspl_y5D2 1128.02....| 8 © ss«;so.g 3((;115%3—4;)5?:
1775.590. .. 56319.3 5Po — 73 1126.72....] 6 88753. 3d5D2—4psP;
0 631 aP2—2D1 1124.883...| 9(5) 838981 3dsD3 —4psP2
1775.267...| 1 56329.55 5P; —ysD
1773.008 .| 1 56398.46 25P;yiDy 1122.526...) 9(2) 89084.8 3d°D4—4piPs
1771.975. .. 2 56434.20 a5P3—y5D 2 1099.05. ... 2 90987.7 ‘ 3d’#P2—v3D2
1770.554.. .| 6 56479.50 asP3 —yiD, 1098.24....1 5(0) 91054.8 3d’3P2—v3Ds
1770.247.. .| 3 56489.29 alHs—wiGs 1097.65....] m (1) 91103.7 3d’3F3—v3D2
1096.61....| bl(3) 91190.1 3d’3F4—viD3
1753.455...| 0 57030.26 5P —y5P
1749.052...1 1 57173.83 aapz_i,rspi 1095.47....1 5(1) 91285.0 3d’3F;—v3Dy
1748 .177...| 2 57202 .45 a5G2 —y5F; 1093.32.... 2 91464.5 3d1F3—2z1G4
1747.260...| 1 57232.47 a5P3—y5Py 1089.671...| 4 91770.8 3d’ 3F4—ulF,
1745.638...| 4 57285.65 asP3—yP3 1089.416...| 4 91792.3 3d’ 1G4 —w1Gy
1089.061...{ 3 91822.2 3d’2P1—viD2
1744 .233...1 3 57331.79 5Gg2—yb
17302011 0 57407 7 ab%:_ﬁa& 1088.224.. .| 1 91892.8 | 3d’*Pi—viDi
1738.468...| 3 57521.91 a5G¢—yiFs 1086.748...1 5(3) 92017.6 | 3d’2Fs—uils
1730.842. . .1 4 57775.35 a5Gs —y5F 4 1083.176...| 2 92321.1 3d’3P¢—v3Dy
1722.837. .| 4 58043.80 28Gs —y5F5 1082.838...| 4(1) 92349.9 3d’3F;—uwF2
1075.024...| 4 93021.2 3d3G3z—2z3F2
1717 414...| 2 58227.08 asHq—u3G3
1710.374...] 3 58466.74 atH;—u3Gy
1709.892...| 4 58483.23 atHs—u3Gs
1695.036...| 2 58995.79 45753 —4psP3
1656.831...| 2 60356.2 adl; —y3ly
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546 B. EDLEN AND P. SWINGS
TABLE 1—Continued
AvacA Int. vy aeCm ™! Combination AvacA Int. pyacCm™! Combination
1072.061...| 1 93104 .6 3d3G;—2z3F3 986.514...| 4 101367.0 3d3Fs—y5Ds
1072.217...| 4 (1) J93264 B A A, SIRREE 085.824...| 8 101438.0 Sd;I'%A—z’Ga
93303.2 3d!F3—z1F; 3d11s—z1K7
1071.746...| 5 (4) 193305.7 |  3diGy—ziFs 983.877...1 10b 101638.7 | {35! a6!
1070.556...| 3 (0) 93409 4 |  3diGy—ziF, 341F s — (3Fs
1070.284...| 4(1) 03433.1 3d'1G4—wiFs 983.510...| 2 101676.6 {gdlcﬁyaHs
. SHe—z8
1069.019...| 5 (3) 93543.7 | 3dsGs—z3H, 981.373...1 10 101898.1 | 3dHe—2'Gs
1068.299...| 3(1) 93606 .8 2d’3F4—v3Gs 081.084...| 1 101928 .1 3dsD3 —x3F
1068.190. .| 5 (4) 93616.3 |  3dsGy—23Hs 080 416, | 1 1019975 | 3dsF—ysPs
93790.8 ¢ 3d’3F3—viGq 979.704...| 2 102071.6 3d1Fs ~x1G4
1066.181...) b{(3) 93792.7 3d3Gs —23F 979.032...| 5 102141.7 3d1F;—x!F3
1066.143. .. (4) 93796.0 3d3Gs—z3Hs ' ) 1Gg—v1
977.790...| 2 102271 .4 3d’1G4—~v1F3
1064.611...| 1 93931.0 3d'3F2—v3Gs 973.505...| 4 102721.6 3d1F;—x!D
1063.872...| 8(5) 93996 .3 3d*Ds—y?Ds 971.929...| 3 102888 .2 SAD3— 1Py
1063.309...| 3 (1) 94046.0 3d3D3—y2D2 970.435...| 2 103046.6 3dsF2—yiD 2
1063.188...1 4 94056.7 | 3d’3F,—tiFs 970.381. .. 2} 103052.3 |.... ... ...
1062.272... 3 94137.8 3d*D2~y*Ds 969.954... 3 103097 .7 3dsF2—y3Dy
1061.827...| 4 94177 .3 3d3D1 —y2D2 969.423 2 103154.1 3d3F; —y3D
1061.708...1 6 (3) 94187.9 3d3D2~y3D2 068.955...| 4 103204 .0 3d3F2—§3D2
1061.245...1 5(2) 94228 .9 3d2D1—y3D1 967.197...| 6 103391 .6 3d3F4—y3Ds
1061.127...1 4(0) 94239 .4 3d¢D2—y3D1 965.717...| 1 103550.0 3d3D 2 —x3P;
1060.723...| 4 (0) 94275.3 3d’3Fs—t3F; 963.880...| 3bl 103747 .4 3d5Po—y3Dy
1060.258...| 4 (0) 94316.7 3d’3F2—t3F: 8Fy—v3
1038.355... 6 (2) 96306 .2 3d3F,—23F 963.197...1 2b 103820.9 {f,i‘mf_izgf
1037 .462... 1 96389 .1 3d3F2—z3F3 962.655...| 5 103879 .4 3d1Se—z1P;
1036.659...| 2 96463.7 3d2F3—2%F 2 962.108...| 1 103938.0 3d3F; —y3F3
1035.768...| 6 (5) 96546 .7 3d3F3—2%F; 961.901...| 7 103960.8 3diD2—y1D2
3R, —y3
1034.654. | 2 06650 .7 gsza‘Za% 961.709...| 2 103981.6 3d3F4—y3F4
1034.054.. .| 2 96706 .7 3d’3F2—utGs 960.454...1 1 104117 .4 3d8D; —x3D
1033.298. .. 5}(4) 96777.5 3d3G;3—23G3 959.552...1 4 104215.3 3d31>;‘_;a]);
1033.24....| 2 96782.9 3d3Fs—23F3 959.329. .| 1 1042395 3d8D3 —y5G3
1033.079... 1 96798.0 3d3G; —23Gs 950.070...] 1A 104267 .7 3d3P; —yiDy
, 956.355... 1 1045637 3d3D2~x3D2
1032.342...| 4(1) 96867.1 | {3% tFa—uwiCs
\ 3—y'D2 955.572...1 5 104649 .4 3d1D2—y!F;
1032.123...| 8(5) 96887 .7 318F 4 —z3F 4 055.141...| 2 104696.6 343D —y3G4
1030.924...] 6(3) 97000.4 3d3Gys—23Gy 053.383...| 3 104889 .6 3diD2—V3F;
1030.844...| 2 97007.9 3d3G4—2z3Gs 950.722...| 3 105183 .2 3d3Po —23S;
1029.551...1 2 97129.7 | 3d'3F4~uiGs 950.663. . . 4} 105189.7 f.evuuiireiieiiiins
1026.790...| 6 97390.9 3d3Gs —23Gs 950.334...| 10 105226.2 3dils—z1I
1024.108...| 3 97646 .0 3d3D1 —y3Po 048 018 .. 14 105332:2 3d1]2~§5(‘56
1021.561...| 4 97889 .4 3d3D2~—y3P: 048.322...1 5 105449 .4 3d3Pz—y3D;
1020.022...| 2 98037.1 3d¥Py —utD2 946.056...| 6 105702 .0 3d3P; —235;
1019.789...| 6 (1) 98059.5 3d3Ds —y%P2 942.363...| 2 106116 .2 3d1F;~wiGy
98201.3 3diD2—y?P: 934.703...| 7 106985.9 3d3P2 — 235
1018.286...| 8 (1) (982047 | 3asHi—2eb: 031 120 1 107307 1 349 —y3P;
1017.745...| 8(2) 98256 .4 3d?H;s —2°Hs 030.086...| 4 107516.9 3d3G3—y3H;
1017.254...| 9(1) 98303 .9 3d2Hs—2z3Hs 0929.163...| 5 107623 .7 3d3G4—y?H;
1012.411...| 3 98774.1 3d3Po—z¢P1 028.474...1 5 107703 .6 3d8Gs—y3Hs
1010.005...| 4 99009 .4 3d3P; —2z3P2
28.004...| 4 107758.2 3diFs—wiF
1007.113...{ 3 99293.7 3dsP; —23Py R org2 | I
1006.341...1 2 99369.9 3d1Gy~-z21s 018.800...| 1 108838 3d/3P; —t3Ds
1005.106...| 2 99492 .0 3d3P; —23Po 917.932...| 4 108940 .5 3d1G4—y1Gy
999.376...| 5 100062 .4 3d3F2—2z3G3 917.684...1 2 108970.0 3d3Da—y1Gy
997.794...| 1 100221.1 3d3Fs—23Gs
15.455...| 3 109235.3 3dDe—x1F
997.599...| 6bl 100240.7 3d3F3—23G4 el 3 100418 0 348G — 21
997.081...1 7 100292.8 3diP2—2'P, 913.324...| 1 1004902 3diIs—y31s
995.223...¢ 2 100480.0 3d3F 4 —23G4 913.132...| 1 109513.2 3d3P2—y3P2
995.150...1 6 100487 .4 3d3F4—2z3Gs 012.794...1 3 109553 .7 3d3H;; —2316
994.724...] 6 100530.4 3d3Gs —y3F 2
12.683... s 109567.1 3d1G4~y'F
994.257...| 3 100577.6 3diP;—23Py 5128831 3 1006254 | 3d’3Ds—viPy
993.080...{ 7 100696.8 3d3G4—y?F3 911.265...| 2 109737.6 3d3D:—y1F;
992.337...| 2bl 100772 .2 3d3F2—23D2 911.205...1 1 109744 .8 3d3F; —21D2
991.829...| 6 100823.8 3d!G—z!Hs 910.961...| 6 109774.2 3AH, —221;
991.232...| © 100884.6 | {33F+—2Ds
(3dGe vl 910.693...| 4 109806.5 | {34Hs—7Le
RSOORN : 3d1G4—v3iFs
990.800...| 6 100928 .5 3deF; —27D. 910.639...| 3 109813.0 3diD2—xiD2
990.235...| 4 100986 .1 3diF2—~22Dy 909.279...| 2 109977.2 3d3D2—v*F3
089.467...| 4 101064 .5 3d3F2—ySD1 909.178 .. 4 109989.5 3d3Hg — 2317
988.148... 2 101199.4 3diFs—y:D. 908.885...| 2 110024.9 3d3D1 ~v3F s
986.637...| 5 101354 .4 3d11s —ztHs
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TABLE 1—Continued
AvacA Int. vyacCm™! Combination AvacA Int. ryaccm™! Combination
908.800...| 1 110035.2 3d*D2—v3F 2 3d3P2—x3P;
908.131...| 5 110116.3 3&184—v3£4 868.450...| 4b 115147.7 {3d3F4—w3F4
907.801...| 4 110145.4 3d3Ds —v3 _
907.041...| 1 110248.6 3d°F 3—xF 2 867.639...| 5 115255.3 {332?:42%:
905.964...| 1 110379.7 3d3F;—x3F3 866.905...| 1 115352.9 3d5Do—25D
865.896...| 4 115487.3 3Dy —2z5D2
505.338. .. g 1104500 ggjgf:@%z 865.267... 1 115571.3 3d3P2—x?Dj3
902.869...| 3 110758.0 3d3Gs—y5G _
901.034. .| 5 110983.6 | 3doHe—yiks 864.425...| 4) 1s683.8 | {ILReTER:
900.940...| 3 110995.2 3dGs—y3Gs unr.
2 3d3Hs —y5Gs
, 111057 8 - 864.375... 115690.5 J0P s 3G
900.432.... 1111763 o 39000 _20Gh 864.034...| © 115736.2 3d5D2—75D;5
1111807 ¢ 3d3G—y5Ge 863.730...| 1 115776.9 3d3P; —wiDy
) 3d3D5 —u?
299 052, | 1 11188 2 | ke 863.232...| 4 115843.7 |  3diP1—wiFs
SR 862.468...| 3 115946.3 | 3d’*Fs—1iF4
807.580...| 1 111410.7 | 3d9H;—21Hs 862.326...1 2 115965.4 | 3d°Dr—2*Se
71 —wl
Sgg'gﬁg' o } Higgg ;3 3‘3‘&%@—33% 862.191...| 2 115983.6 3d5Ds — D2
304 008 | 4 111355 8 345G — wiF, 862.028...1 5 116005.5 3dsD1 —25F;
008 3G —wiF 861.832... 10}Llnr 116031.8 3d5D3 —2zF 3
892.417...| 6 112055.2 {Sd’ GG, 861.761... 8fUnr 116041.5 3dsD3—25D;3
3d5D1 —25F ¢
891.442. .. 8 112177 .8 3d3H4-—y3H4 861.284... 4 116105.7 3d3P;1 —w3D2
891.172...| 10 112211.8 3d3Hs—y?Hs A —
8907550 "9 122643 | SdHs—yiL 861.087...| 2 116132.3 {SMQ—;‘;F;
.008. .. 1123585 s—y3H, -
T 860.889...| 2 116159.0 3d5Dz—25S2
888.777... 2 112514.2 | 3d*Hs—y'Hs 860.565... 2bl 116202.7 | 3d’3F;—siFs
FyeviC 860.315...| 5 116236.5 3dsD2—z5F2
el s | owmoe ) S O DA ) SRS
-600. . . i 3d3G3—x3
I e
3 —_ 2—2Z°1' 3
883.688...! 6 113162.1 3d3G4—x3G4 859.626...| 6 116329.7 | 3d8F2—x3Ga
- 859.086...| 3 116402.8 3d3F3—x3Gs
883.090...| 3 113238.7 {§33§2_§58: 858.602 .. 6}um 116468.4 |  3d5D¢—zF
882.295.. .1 1 113340.8 3d3Po —x3P; 858.565...) 4/ 116473.4 3d°D4—2Ds
882.147...| 4 359. 3d3F2—x?D
881.477...| 3 11304670 | 3diCe_tpy 857.690...1 5. 116592 .2 3477 —xGs
e : 856.480...| 1 116;;7,0 3d3D3 —u?D2
0.940 .| 6 _ 3d9Fs—xD 856.325...| 5 1167781 3d*D3—usD;
| ¢ 185139 3d5F s — XD 856.244... 1 116789.1 | 3d’'3Fs—t3Gs
880.008...| 5 113635.3 3d3Fs—y5Gs
i 856.039...| 2 116817.1 3d’ F2—13F2
v | o |uwes | BEoE |l d o uas ) e
3F, —v8 . L 2—udDy
878.287...\ 4b 113858.0 {gggj_;% 855.441...| 3 116898.8 3dsDz—usD2
855.336...| 1 1169131 3d/3F3—t3Gy
679... 3 . 3dsHs—y?
g;gggz 3 ﬂigg? 2 3d,Gj_§182 854.532...| 2 117023.1 3d’3F—t3C;5
376 283 | 3 1140923 3dF 1 —y3C 854.367...| 6bl 117045.7 3d3H 4 —»3H4
876.021. .| 5 1141525 | 3d1Gs—x!Fs 854.205... 1 117067.9 | 3d°Ds—2Fs
375 433 3 1142303 3d1Ts—yiHs 854.073...| 5 117086.0 3d5D3—2z5D;
S ‘ 853.456...| 1 117170.7 3d5G3 —uiF;
.090...] 2 . 3d3Fq—y?
§7.560. | 1 Hisa2 | e 853.045...| 1 1172271 | 3dHs—xH,
374 120 | 2 1143096 345D, — %3Py 852.644...| 2 117282.2 3d3Hs~x3Hs
373 088 | 1 114418 0 3d5F 3 — x5F s 851.992...| 6 117372.0 3d3Gs—utFs
873 467 8 1144860 31T —x1H, 851.842...| 6 117392.7 3d3Gs—usF;
(s : ‘ 851.332...| 7 1174630 3dH; —x3H;
3 —xb
873.130...| 2 114530.5 {g‘;a};:_,’;FD‘l 851.150...| 7 117488.1 3d3G5—u3}I;‘4
G 849.569...| 4 117706.7 3dsD2—25P;
81303 | i Hat ) | Sonvens S19:350 1| Sfur | 77180 | 3G —wiH
871.968...| 4 114683.1 3d3Gs—wiGs 848.977...1 3 117788.8 3d°Dy —2°P2
871.552. .. 2 114737:8 3d3F4—ZIF3 848.729... 4 117823.2 3d3F2—W3G3
870.621...1 5 3d3P; —x3P 848.601...| 4 117841.0 3d5Do—2z5P;
870574 | 1145063 | 3G wics 848.07. 0| 1 117915 | 3d3G.—wills
870.235. .. Z}um'~ 114911.5 3d3F; —w3F4 847.984...| 5 117926.8 3d3F3—w3Gy
3diFo_wiDs 847.924...| 6 117935.1 3d5D1 —25P;
870.041...1 3 114937.1 {3d3H e 1179637 3d*H; —x¢Hs
s—y3G1 847.700...| 6 117966 5 395G, i
3diF3—wiD 2 ’ sTWES
868.836...| S 1150965 | {3LEeTwD:
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TABLE 1—Continued

AvacA Int. pyaeCm™! Combination AvacA Int. vyacCm™l Combination
847.578...| 7 117983.2 34502 7P 815.52.... 1l 122621 34Dy —yty
3d3FI, —w3Gs . 2644 . 3F2—t2Fe
847.425...| 8b 118004.5 {3(15])3 — 4P, 814.565...| 5 122764.9 3d5D; —yP2
(118127.0 ¢l 3diGi—wiGy 814.242...| 6 122813.6 3d5D —ysP;
846.534...| 6 1181287 3dsD2— 5Py 814.148.. ] 1 1228278 3d5D4—yDs
846.080...| 2 118190.9 3d3D; —waP;
846.035...| 3 118198.4 3dsDz —wPy 813.862 | 3 122871.0 {ggg::gg;
845.925...| 7 118213.8 3d3He —xHs 813.382...] 10 122943 .4 3dsDs —ysDa
845.686...| 1 118247 .2 3d5D4—23F; 813.288. .. 4 122957.7 3d"Ds—y5P,
845.408...| 9 118286.1 3Ds —Ps 812.931.0.| 3 1230117 34D —yoPs
3Gs—wiHs 11. 23261. 3d5D; —y5P2
844.95¢...) 2 118349.6 {3d5D4-—z3F4 811.246.. . 4}“‘“- 123267.2 3d5Hs —w3Hs
844.838...| 4 118365.9 3d3F s —y1Ge
810.940...| 7 123313.7 3d5D3 —ysPs
844.284...| 10 118443.6 3dsD4—25Ps 809.675...| 3 123506 3 3d9F s —x1Ga
842.686...| 5 118668 2 3d8D3 —wiPs 808.840...| 8 1236338 3diH; —v3Gs
842.09....| 5bl 118752 3d3Fs—y1F; 808.079. .| 5 1237503 3dsDs—yPs
842.020...| 6 118762.0 3d3Gs—wiHe 807.855...| 8 123784 6 3d3H; —v3Ge
841.688... 2 118808.9 3d3Ds—wiPs
807.547...| 9 123831.8 3d8Hs—v3Gs
841.088...] 5 118893.6 S0~V 801.32...| 1 124794 3diHo—xiH;
3G4—viGs 6.1 2 445 3dsDs —yiF s
840.741...) 2 118942.7 {3daGs —v3Gy 707.055. .| 2 125461.9 | 33 Fs—u?Gq
840.629...| 3 118958.5 35Dz —z%Ps 795.550...| 2 1256992 3ds Fo—usDy
840.518...| 4 118974.3 3d3Gs ~v3Gs
.840.381...| 5 118993.6 3d8Fy~viF; 794.19....| 2 125014 3d3Fs—wsDa
794,01, 1 125943 3d3Fs—usGs
840.141...| 4 119027 .6 3dsH.—yls 792,550, 3 126173.5 3d5F 4 —usDs
830.981...| 3 119050. 3 3D —abs 188 469 | 2 1268281 [.ovvoneenein.
3d8H, —wiGs 88.082...| 4 126890.3 |.......l il
839.319...| 5 119144.2 {3d3G4—v3G4
839.195...| 2 119161.8 3d3H;—wiGs 785.76....| 1 127265 3d3D2—s?F
830.002...| 2 119176 .4 3d3Gs~ V3G 783.060 .| 3 127702..6 {gg:g::st:%
838.997...| 4 119189.9 3diF; ~wiDs? 782.035...| 3 127871.5 3dsD; —t3Ds
838.936...| 5 119198.6 3d3H, ~w3Gs 776.007.. | 2 12884900 ... ..l
838.860...| 2 1192081 3d3H; —y3Is 757.279...| 2 132051.7 |...Lillllll
838.498...| 2 119260.9 34Ds —27Ps rs7 167 \ L3071 3
3H5—w3Gy . 32 B
838.048... 8 119324.9 {3daG5—vsG5 754.478.. .| 2 132542.0 3d3Gs —soF
751.648...| 2 133041.0 3d3G1—s°Fs
837.803...| 3 119359.8 3d3G;—t3F 751.427. . 2 1330801 |...\ooviiil,
837.439...| 7 119411.7 3d3Hs ~WiGs 726247, 3 1340039 3d3Gs—sTF4
836.628...| 3 119527 .4 3165 —viG 730,724 )
3daF4—vaFs 124, 135185.6 3d5D1 —x5F2
836.521...| 7 119542.7 {maﬂﬁ—yq6 739.504 .. 2 1352003 3dsDo—xF;
835.917...] 2 1196291 3d3Gs—t7F3 739.264...| 5 135269.7 3dD —x°F;
738742, .| 1 135365.3 3d3Ds—13F4
835.627 2 1196706 3d5Do~—yoF: 737.708...| 5 135555.0 |  3d5Ds—xFq
119764.7 c|  3dSDi—yiF,
834.044...| 6 119768.5 3d1Gy—wiFs 736.47....| 0 135783 3d3D2—19F5
(119773.2 ¢|  3dsGs—t3Fs 735.338...| 1 135991 .9 3d5Ds—x5F 4
............. m 119795.1 ¢| 3dsHs—y3ls 734,206, 1 136184 .9 3dsD4—x°Fs
834.067. .. 4 119894 4 3dsD; —ysFa 733.13....| 1 136401 3dsFa— 3Dy
833.532...| 2 119971.4 | 3dsHi—y1Fs 732.425...| 2 136532.8 3dsDo—x5D1
............. mou 120087.3 ¢|  3dDz—yF2 732.004...| 3 136611.3 3d5D1—x5D2
832.328.. .| 5 1201449 3dsHe—y3I, 731.90... .| 1 136631 3dsD1 —x5D;
831464, .| 5 120269.8 3dsD2—y5Fs 731.846...| 2 136640.8 3dsD1 —x*Do
830.500 1 1204094 3d3Gs —x!Ga 731.612...| 2 136684.5 385Dz —xDs
829.375 4 120572.7 3dsDs—y*Fs 731.443..0] 1 136716.1 3diF; — D2
827.777 6 120805.5 35Dz —yFs 731.130...| 1 136774.6 3dsDs —x5D4
824,800 .. 3 1212415 3dsD4 —yoF 730.96....| 2 136806 3dsD2—x5D2
823,257 6 1214688 3dDa—V5Fs  |[eeerenriinil m 136822.2 ¢| 3dsDz—xiDy
822.314 3 121608.0 3dsDa—23Ds 729996, 5 136987 .1 3dsDs —x5Ds
821.723 3 1216955 3dsD1—2z3D 2 720.320 .| 3 1371086 3dsDs—x*D:2
820.915 3 121815.3 34D 23D, 128.810... 137210.0 34D —xDs
3dsDz—23Ds 5200 1 137265 3dsF,—t:Ds
820.409 3bl 121890.4 {3d5Do—y5D1 727.681...| 3 137422.9 3d5D4—xD3
3d5D; —23Ds 722.419..| 4 1384238 3t Is—wiHs
820.271...| 3 121910.9 A A 707,444, ] 1 141353.9 3d5Gs —1iF;
819.898...| 3 121966.4 3dsDy—y*D2
D, s 705.892...| 2bl 141664.7 3d3Gs —13F .4
819.742...| 1 121989 6 3dsD; —ysD; foi 53 141664.7 o
066...| 4 122090.3 3d5D2 —y5D .506... 1 142145.2 3d3Gs—t3Gs
g}ggg? 1 122103.0 3d5D§—ZﬂD13 700.575...) 1 142739.9 3d8Gs—1t3Gs
818.598...| 4 122160.1 3d5Dz—yiDa 688.53....1 0 145237 3dsHs—v®H:
818.383... 3 1221922 3d5Ds—23D2
D 3 686.63....| 1 145639 3dsH; —viHs
817.348...| 3 122346.9 3d5D4—23Ds cai g% | ] Ligois 7 o
.166. .. 74.2 3dsH —wa 28.... 46139 SHs—v3Hs
Sif.1ec...| 3 1aa30s2 3dsD;_;V5]§£‘ 682.10....| 2bl 146606 3d3HL—t3Gs
816.273...1 6 122508.0 3d5D3 —y5Ds 680.700... 2 146907.6 3d3H s —t3G4
—_5
816.163...| 6 125245 | {3%Pe=¥De 679.120...| 3 147247.4 |  3d'Hs—t3Gs
815.612...| 3 122607.3 3dsHs —woHs
543
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TABLE 2
EVEN TERMS OF THE Fe 111 SPECTRUM

Configuration | Symbol Level Value Separation Configuration Symbol Level Value Separation
3ds.. ... .. 3d5Dy - 0.8 3ds...... ... P, 49576.1
— 436.2 + 429
5Dy +435.4 3P, 49147
— 302.7 ,
5D, 738.1 - 3ds...... ... 3d1G, 57220.9
— 193.5
5D, 931.6 3d5(4G)4s. ... | asGs 6342437
— 94.9 — 41.22
Do 1026.5 5G; 63465.59
, — 20.39
3ds.. ... .. 3dP, 19404.0 5Gy 63485.98
—1283.6 - 1.2
P, 20687 .6 5Gs 63493.20
— 520.1 - 0.5
3P, 21207.7 5G, 63493.76
3ds......... 3d*H, 20050.3 3d5(*P)4s. .. .| aSP; 66463 .84
: — 2497 — 58.31
3H, 20300.0 5P, 66522.15
— 181.1 — 68.73
3, 20481.1 5P, 6659088
3ds.. .. ... .. 3d3F, 21461.4 3d5(*D)4s....| a’Dy 69694..93
— 237.7 — 141.10
3F, 21699.1 5Dy 69836.03
— 157.3 ; - 093
IF, 21856.4 D; 69836.96 © s
3ds.. ... ... 3d3Gs 24558.0 Dy 69787.39 + 407
3G, 04040 1 | 382.1 5Dy 69746.60 '
3G, 25141.6 | 201.5 3d5(*G)4s. ...| a3Gs 70693 .23 e
3d5(6S)ds. . . .| 457Ss 30088.04 G 70727.95 v s
3d5. ... ... 3dI; 30355.4 *Gs 70724.21
3ds. ... 3dD, 30857.0 3d%(P)ds. .| a'Py 73726.84 1 46
4+ 141.6 — 121
3D, 30715.4 3P, 73848.30 %656
- 9.6 - 86.
D, 30725.0 3Py 73935.16
. (4 4 . 3
36, ... 341G, | 30885.6 3d(D)s. .| a'Ds 1095599 e
3
3ds. ... 3d1S, 34811.6 D, 77101.63 v oo
B 3
3de. ... 3dD, | 35802.9 Dy 77074.50
5CT)ds. . ..| a3
3CS)s. ...| 4555, | 40999.07 3dCDAs. .. 2y e N
3
3de...... 3dIF, | 42896.1 L TR
SI .
3. 3d°F, | 50275.3 s 79859.62
- 19.1 3d5(*D)4s. ...| b3D .
Ry 50204 4 (*D)ds 3 82382.07 | 28 07
+ 110.3 D, 82410.14
3F, 50184.1 _ 8304
D, 82494 .08
3ds..... ..., 3d'3P, 50411.5
+ 835.4
549
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TABLE 2—Continued

Configuration | Symbol Level Value Separation Configuration | Symbol Level Value Separation
3d5("F)4s. .. .| a%F; 83137.43 3d5(2D’)4s. . .| b'D, 109570.04
. — 23.25
5Fy 83160.68 3d5(2G)4s. . .| c3Gs 114324 .55
— 76.38 : — 14.60
5F, 83237.06 3Gy 114339.15
— 121.02 — 11.97
5F, 83358.08 3Gs 114351.12
— 288.10
5Fy 83646.18 3d52G)s. . .| B'Gy 117949 .52
3d5(2N)4s. . . .| all; 83428.81 3d5(6S)4d. .. .| 4d"D; 147353.9
+ 27.9
3d5(2F)4s. .. .| a%F, 84158.75 D, 147326.0
— 512.32 4+ 21.0
3F; 84671.07 D; 147305.0 .
+ 301.95 + 14.8
iF, 84369.12 D, 147290.2
: + 9.2
3d5(2D)4s....| alD, 86846.31 D, 147281.0
3d5(2F)4s. .. .| a'F; 87901.07 3d5(6S)5s. .. .| 5s7Ss 149283.6
3d5(2H)4s....| a’H; 88922.27 3d5(8S)4d. . . .| 4d°Dy 151536.9
+ 228.40 4 3.6
3H; 88693 .87 5D, 151533.3
+ 30.80 - 0.5
3H, 88663.07 5D, 151533.8
- 2.3
3d5(2G)4s. ...| B3Gs 89907.05 Dy 151536.1
+ 124.26
3Gy 89782.79 Do ool
+ 86.07
8Gs 89696.72 3d5(8S)Ss. .. .| 5s5S, 151755.9
3d5(‘F)ds. . . .| boFs 90471.73 3d5(9)5d... .| 5d'Ds | 190424.9
— 1141 + 122
3F, 90483.14 Dy 190412.7
+ 60.26 + 8.7
3F, 90422 .88 D, 190404 .0
+ 6.8
3d5CH)ds. .. .| alH; 92523.11 D, | 190397.2
+ 5.5
3d5(F")4s. . .| cFy 93387.95 : D, | 190391.7
- 3.70
iFs 93391.65 3d5(6S)6s. .. .| 6s7S; 190916.9
— 20.48
3F, 93412.13 3d5(6S)5d. .. .| 5d°Dy 193610.0
+ 0.5
3d5(2G)4s. .. .| alGs 93511.84 5D; 193609.5
+ 4.2
3d5(F")4s. . .| bIF; 97040.58 D, | 193605.3
+ 6.3
3d5(2S)4s. ...| a®St ... 5Dy 193599.0
aISo ............ N + 4 . 5
5Dy 193594.5
3d52D")4s. . .| cDs 105928.36
4+ 22.93 || 3d5(S)5g....|[57G | 207640
3Dy 10590543 565G | 207642 +
+ 10.88
Dy 105894.55
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TABLE 3
ODD TERMS OF THE Fe 111 SPECTRUM
Configuration | Symbol Level Value Separation Configuration | Symbol Level Value Separation
3d5(5S)4p. . . .| 4p™Ps 82845 .79 3d5(*G)4p. . .| z*H; 118354.21
+ 512.67 — 202.24
7P, 82333.12 2°H; 118556.45
+ 332.19 — 129.00
TP, 82000.93 z°H, 118685.45
3d5(5S)4p. .. .| 4p°P; 89083.99 3d5(*P)4p. .. .| z5P; 118442 .12
— 249 .80 : — 278.68
5P, 89333.79 5P, 118720.80
— 156.85 — 146.27
5P, 89490. 64 5P, 118867.07
3d5(*G)dp. . .| z5Gs 113738.82 3d5(*P)4p. .. .| z°Pe 119696 .84
+ 62.61 — 284.62
5Gs 113676.21 P, 119981.46
+ 41.67 — 197.69
5Gy 113634.54 3P, 120179.15
+ 29.97
5Gs 113604.57 3d5(*D)4p.. .| y°Fs 121468.02
+ 21.17 + 227.15
5Gy 113583.40 5F, 121240.87
. + 232.89
5(4 5 5F, 121007.98
3d5(:G)p. . .| z°Hy 115641.43 6708 + 182,61
s 5Fy 120825.37
Hs 115473 .45
+ 184.34 + 129.07
5H; 115289 .11 5Ty 120696. 30
5H, 115110.12 + 178.99 3d5(G)p. . .| 28Gs 121948.82 b o83
162,37 :
SH, 114947.75 * Gy 121940.49 + o1
3d5(¢G)4p. . .| 2°Fs 116315.83 *Gs 121918.94
T, 6166.61 | 150.78 | 34s¢4pyap. . .| 23D, 122345.81 173
— 601.15 — 2ol
+ 93.51 — <1d
5F, 11697425 : D 122842.23
+ 37.48
R, 116936. 77 3d5(tD)4p. . .| y°Ds 122943.35 1460
b
3d5(P)p. .. | S, 116897 .42 Do 1288050
5D 122898.04
3d5(P)dp. ...| 25Dy 117521 .11 ? 898.041 22 53
+1046.47 5D '
D, 116474 .64 . 122920.57 s
+ 56.05 D 1234 '
5Dy 116418.59 0 345512
4+ 39.32 || 335¢¢DYdn. . .| V5P ) .
D, | 116379.27 d*(D)p. . .| yPs 123749.59 i 5321
+ 15.31 5P, 123696.38
5Dy 116363.96 4 144,23
5p 123552.15
3d5(G)p. . .| Z°F, 118349 .44 '
+ 103.72 || 3d5(D)4p...| y?D; 124853.24
3Fy 118245.72 — 49.88
+ 82.96 3D, 124903.12
3F, 118162.76 — 50.96
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552
TABLE 3— Continued
Configuration | Symbol Level Value Separation Configuration | Symbol Level Value Separation
3d5(*D)4p...| Dy 124954.08 3d5(D)4p. . .| x*D; 134975.42
— 302.8
3d5(\D)4p. . .| y°Fs 12544278 3D, 135278.2 © eto
— 194.40 :
Iy 125637.18 D, 135216.3
— 34.85
3F, 125672.03 3d5(D)4p. .. .| 2z 135581.28
3d5(4P)dp....| 2% 126389.77 3d°CF)4p. ...| w'Dy 135704.9 ‘10881
3d5(D)p. . .| y*P, 128916.71 3D, 136793.0 s
+ 311.86 :
sp, 128604.85 | 3D, 136464.1
234.12
3P, 128370.73 + 3d°CF)p... .| ¥3Gs 135734.51 + 10.9
3d5CDdp. .. .| 27Ty 130039.76 *Gy 135553.61 100541
+ 185.76 :
3T, 129854 .00 3G 134548.20
a | woossay | U saseryp. | G | 135738.67 4 505
3d5CIMdp....| 2%Ks | 130851.45 *Gs 135315.62 + 76.68
— 182.82 :
K, | 131034.27 *Ge | 135238.94 + 142.00
K | 130756.04 | 278.23 "Gs | 135096.04 + 159,00
. .
3d5(D)p...| 2D, | 131444.23 G, | 134937.04
5(4 5
5
35CDp....| 2K, | 131990.78 Foo| 18y
b
3d5CI)p. ...| y*Hs 132261.86 s 136007.94 | 109.20
— 302.05 5F, 136117.14
SH, 132563.91 Py — 117.90
- o4, 5 :
L 132658..37 F 136235.04
3d5(2D)4p. . .| z'Fs 136199.33
3d5(D)4p. . .| x°F4 132784.56
+ 705.45 || 3@5(F)4p. .. .| wiF; 136611.98
3F; 132079.11 — 184.27
- 25.03 3F; 136796.25
°F, 132104.14 + 264.6
S, 136531.65
3d5¢D)4p. . .| xP, 134264.62 :
— 284.0 || 3d5(4F)4p....| x°Dy 137208.93
3P, 134548.6 | = 213.27
5D, 137422.20
3P, 135087.3 — 538.7 — 121.60
5D, 137543.80
3d5(2F)dp. ...| 2'Gq 134359.60 — 16.5
’ D, 137560.3
- 12.1
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TABLE 3—Continued
Configuration | Symbol Level Value Separation Configuration | Symbol Level Value Separation
3d5(*F)4p...| 5Dy 137572 .4 3d5(2G)4p. . .| v3Gs 143882.94
: — 202.23
3d5CH)4p. . .| x3Gs 138053.79 3Gy 144085.17
— 48.53 — 30.67
3Gy 138102.32 3G; 144115.84
— 84.81
3Gy 138187.13 3d5(F)4p. . .| t3F, 144331.41
— 238.32
3d5(:G)4p. . .| x3H, 138263.67 3F, 144569.73
+ 500.77 + 68.79
3H; 137762.90 3F, 144500.94
+ 235.78
SH, 137527.12 3d5(2G)4p. . .| y'H; 144586.03
3d5(:D)4p. . .| z'Py 138691.01 3d5¢CH)4p.. .| x'H; 144842 .44
3d5(*F)4p...| wGs 139462. 56 3d5CH)4p. . .| x!Gy 144967.70
— 161.81
3Gy 139624.37 s 3d5(2G)4p. . .| x'F; 145037.81
— 55.30
3Gs 139679.67 3d5(3F)4p. . .| D2 145617.59
3d5(2F)4p. .. .| y'D, 139763.68 3d5(F)p. . .| u’Gs 147405 .34
+ 244.78
3d5(2G)4p. . .| ¥'Gy 139826.37 3Gy 147160.56 :
‘ + 270.4
3d5(H)4p. . .| vIy 140195.53 3Gs 146890.2
. + 350.15
34 139845 .38 3d5(2F)4p. . .| u¥D; 147635.15
+ 336.74 + 21.30
35 139508.64 SDq 147613.85
+ 58.20
3d5CF)dp. ...| yIF;s 140452.30 D, 147555.65
3d5(2G)p. . .| v3Fs 141002.19 3d5(ZF)4p. . .| wGq 149012.56
+ 309.63
3K, 140692 . 56 3d5(2S)4p. .. .| wiP, 149524 .83
— 57.62 + 610.3
3L, 140750.18 3P, 148914.5
+ 260.5
3d5(F)4p....| v®D; 141465.73 Py 148654
+ 67.49
3Dy 141398.24 ; 3d5(F)4p. . .| w'F; 150654 .1
- 0.41
Dy 141468.65 3d5(2S)4p. .. .| y'P; 151636.5 ?
3d5CCH)4p. . .| y's 141538.75 3d5(*D")4p...| s°F, 158561.9
+ 580.7
3d5(*F)4p....| uF, 142046.2 T 157981.2
— 265.9 + 297.7
3F 142312.10 3F, 157683.5
— 222.17
3, 142534.27 3d5(2D")4p...| t3D; 158728.5
E + 312.5
3d5CH)4p. . .| wiHs 143320.05 3D, 158416.0
+ 412.37 + 159.5
*H; 142907 .68 D, 158256.5
+ 52.89
3H, 142854.79 3d5(2D")p. . .| v'F; 159492 .2
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TABLE 3—Continued
Configuration | Symbol Level Value Separation Configuration | Symbol Level Value Separation
3d5(2D")p. ..| v3Py 160037.1 3Gy 167084.2
‘ Py e 3d5(5S)5p. . . .| Sp°P; 168328.7
— 91.2
Py | 5P, 168419.9
— 56.9
3d5(eD")4p...| wiD, 162084.0 ? 5P, 168476.8
3d5(2G")4p...| v3H; 166186 ? ; 3d5(:G")4p...| wHs 168779.3
+ 24
$H; 165938.8 3d5eG)4p. .| vIGy 169276.8 ?
+ 220.5
3H, 165718.3 3d5(G')4p...| u'F; 170309.8 ?
3d5(2G')4p...| r3F, 166221.4 3d5(eS)4f. . . .| 4f7Fs 184446.9
— 276 + 30.8
3F; 166497 Fs 184416.1
— 504 + 42.2
3F, 167001 T, 184373.9
+ 58.1
3d5(58)5p. . ..| Sp'Ps 166420.8 TF, 184315.8
+ 168.3 + 69.3
P; 166252.5 Fy 184246.5
+ 108.3
P, 166144.2 L
3d5(2G")4p...| t3Gs 167298.1 TFo  |oeeeeiiiii.
+ 91.6
3Gy 167206.5 3d5(S)E. . . .| 45F—; | 184780+
+ 122.3
TABLE 4
[Fe III} LINES IN STELLAR OR NEBULAR SPECTRA
RY Scurr* | RY Scurit | MWC 3491 MWC 17§ R AqQr$ ORrioN NEB. ||
TrANSI-| A PRE-
TION DICTED
AObs | Int. | MObs | Int. | MObs | Int. | MObs | Int. | MObs | Int. | \Obs | Int.
SD—3F....| 44 | 4658.05| 58.1} 4 58.2| 5| 58. 11]57.36/ 2 58. 21583 1.5
4-3 | 4607.03|.. ... 06.4) O |.....[....0......0....|.....]. ... 07.2{ 0.5
34| 4754.69| 55.0] 1 56.3] 1..... 55.4 1 55. 0]54.110.9
3-3 | 4701.54| 01.5| 2 01.5| 3| 01. 0|01.8)1-21|02. 11019 0.8
3-2 | 4667.01|.....]|. ... 70. O ... ] ...1 63.9/ 0.6
2-3 | 4769.43| 70. | 1 69.3] 1. .... 69.0| 0 {..... 67.8/ 0.8
2-2 | 4733.91| 33.6| 1+| 33.8 1 |..... 3211 bl.....|.... 37.31 0.8
1-2 | 4777.69]. . ... L TT6 O 77. 1 0.7?
SP—3P. .. .| 3-2 | 5270.41).....|.... 70.2| 5] 70. 3170.3 2 |..... 71.4| 1.0bl
2-1 | 5011.26|..... 10.5{ 1| 10. 2110.1 ) U R SRR bl
1-1 | 5060.35|..... 58. O | oo 56.9/ 0.8bl

* Merrill, 4. J., 67, 179, 1928.

t Swings and Struve, Ap. J., 91, 581, 1940.

{ Merrill, Humason, and Burwell, 4p. J., 76, 156, 1932 (star MW 203); Swings and Struve, 4p. J., 95, 159, 1942,

§ Swings and Struve, 4. J., 93, 349, 1941.

|| Wyse, 4p. J., 95, 356, 1942,
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