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ABSTRACT:—This paper presents the results of a spectro-photometric study of III-prism spectrograms of
seven stars and the sky in the region 4000 A. to 5000 A. The spectral range is from F3 to G6 and both giant, and
dwarf, stars are included. Photometric problems connected with the reduction of the microphotometer records
are investigated and discussed.

The observed line profiles are analysed by a method which yields the intensities of the component lines making
up the blend. The equivalent widths of the spectral lines in the above wave-lengths range are given in a catalogue
(Tables 8 and 9).

SeEcTioN I. INTRODUCTION

The Observations. In “Publications of the Asironomical Institute of the University of
Amsterdam”, No. 6, photographic spectra are studied which were very kindly taken in 1924
for this Institute by Professor H. H. Plaskett, then at the Dominion Astrophysical
Observatory. The promising results obtained in the first investigation of these plates,
in those years of incipient quantitative photometric study of line intensities in stellar
spectra, aroused the desire to make a more extensive photometric investigation of stellar
spectra of different types by means of plates standardized in the same way. On my
inquiry about the possibilities of similar, more extensive series of plates being taken with
the Victoria telescope, Dr. J. S. Plaskett proposed that I take them myself and invited
me for a stay of several months in 1929 at the Observatory. I here express my sincere
gratitude for the helpfulness with which he prepared the way for me and gave me access
to the resources of the observatory. The discussion of these plates and the derivation
of results from them has been much delayed because the methods of measurement and
discussion had to be devised at the same time, and often led to side-tracking and theore-
tical studies. Moreover, other kinds of research often interfered with the progress of the
work.

The aim in view was to make a study of line intensities as related to spectral class
and surface gravity, with emphasis upon stars of advanced type. Chiefly for the sake of
comparison, a number of spectra of early types were added but they could not be made
sufficiently numerous to present the variations of line intensities through all the
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sub-classes, and hence to be comparable with the work of E. G. Williams!. Thus the pro-
gram mainly consisted in stars of the spectral classes F, G, K, M, as far as possible giants,
supergiants and dwarfs for each division. All the spectra were taken with the same
optical combination, three prisms of light flint of 63° angle, between a 45-inch collimator
and a camera of 28 inches focal distance. This system produces spectra 8 em. in length
between AN050 and 4950, and gives a dispersion of 10 A/mm. at A4350. For the fainter
stars Fastman 40 plates were used, with a slit-width of 070015; for the brighter stars
Eastman 33 plates (slit-width 070010) and for the brightest, Eastman Process plates
(slit-width 070005) were used, completed by shorter exposures on E 40 plates for the sake
of comparison with the faint stars. In the case of the most difficult objects, KO and K5
dwarfs, faint reddish stars, the exposure had to be extended over two nights. As an
additional program a certain number of plates of § Cepher were taken.*

At first the plates were developed with the hard alkali Ross developer, as used for
all plates taken at the observatory. Afterwards, when it was realized that, for photo-
metric purposes, a soft developer giving a larger range with weaker gradients is to be
preferred, a borax developer was prepared and used from July 5th onward.

The standardizing spectra required to convert the density of the silver deposit into
light intensities were produced by an artificial source with continuous spectrum whose light
passed through a dark wedge covering the slit. The wedge was covered by a comb of
equally-distanced metal strips so that the continuous spectrum was broken up and appeared
as a row of bands, spectra of different intensities, separated by clear spaces. The silver
densities in the centre of each of these bands provide the scales of reduction to intensity
for each wave-length. Two different wedges were used. One was a Zeiss step-reducer,
consisting of platinum dust deposits of different thickness, forming adjacent bands of
decreasing transparency on a thin glass plate. The other was a Hilger neutral glass wedge,
of the same construction as described by H. H. Plaskett?. During the first months the
Zeiss step-reducer was used and the Hilger wedge served only for comparison purposes.
During the months following the Hilger wedge was also used in putting standardizing
spectra upon the stellar plates. In the case of the Zeiss step-reducer, the teeth of the
comb exactly covered the border lines of the separate bands; each of these bands and of
the spectra produced had a nearly constant density over their whole width but the
successive differences of absorption were not exactly equal and depended on chance.
In the case of the Hilger wedge the teeth of the comb had a spacing width of exactly 1
mm., so that, on the plates, the spacing width of the bands was 28/45 = 0-62 mm. The
absorption is directly proportional to the linear coordinate, and within each band it
gradually increases.

In order to put the standardizing spectra upon the plates the telescope was set in a
vertical position and a board carrying an incandescent lamp, with a hole covered by a
ground glass, was attached to it. The pencil of light from the hole fell horizontally on a
mirror, inclined at 45° just above the slit, and was reflected downward in to the collimator.
A lens near the hole produced an image of the evenly-illuminated ground glass upon the

*They have been discussed afterwards by Dr. Th. Walraven in his thesis: “The Line Spectrum of 8 Cephei”
(Publ. Amsterdam No. 8, 1948).

Ap. J., 83, 279, 1936.
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slit. Immediately above the slit a brass wedge-holder was placed, carrying, above the
wedge and comb, another lens producing an image of the first lens upon the collimator
objective.

The standardizing spectra were put upon the plates at the end of a night’s work.
The slit was usually opened to a width of 07020, corresponding to an exposure time of
some few minutes, varying with the brand of the plates, usually 1™ for E40, 2™ for E33
and 4™ or 5™ for E Process plates. Since the colour of the lamp is much redder than that
of the stars, either the short wave-length part is lacking in the standards or the long wave-
length part is overexposed, and is sometimes bordered by a halo. Hence, after the first
weeks, it was decided to put two standardizing spectra of different intensity on opposite
sides of the stellar spectrum. The difference in intensity during the first part of the work
was produced by taking the second exposure time one-quarter of the other. During the
last months the same exposure time was used but with different slit-widths, usually 07040
and 07010. On a few evenings a tungsten ribbon lamp was taken as light source, the same
as that used by H. H. Plaskett in his determinations of colour temperature.® Since,
however, its handling was more laborious, and since it was not our intention to make
absolute determinations of colour temperature by means of the continuous spectrum, we
soon ceased using it.

Calibration of the Wedges. The transmission ratios of the wedges had to be determined
by the same kind of exposures that were used to standardize the plates. On the same
plate exposures were made with different slit-widths, varying between 7005 and ”040.
Since the zero correction of the slit-width was found to be insignificant (smaller than 0-1
of that unit) the working intensity may be assumed to be proportional to that width.
By varying the exposure time, spectra of different density were obtained, the strongest
giving good data for the short wave-length parts but with the densest parts overexposed;
the weaker ones showing these parts, AA4500-4800, well but with the short wave-lengths
lacking. These calibration plates were taken on cloudy nights. The following plates
were used for the derivation of the absorption coefficients (slit-width in 07001);

May 23: Zeiss, 4 plates—(4) slit 5 and 15 (1™); (B) slit 10 and 25 (1™); (C) slit 10 and 25

(3m); (D) slit 5 and 15 (30¢).

Sept. 17: Hilger, 6 plates—slit 5, 10, 20, 40: (4) 40°; (B) 20°; (C) 80°%; (D) 120°; (F) 60*;

(F) 30~
Sept. 30: 3 plates with Zeiss slit 20, Hilger slit 10 and 40: (4) 120%; (B) 180%; (C) 240~.
Oct. 3: 4 plates with Zeiss slit 20, Hilger slit 10 and 40: (4) 60°; (B) 240%; (C) 600¢;

(D) 120~.

The plates of the latter four days were used to derive the absorption of the Hilger wedge,
for which only one value (the absorption per unit length or per unit bandnumber) had to
be derived for each wave-length. Here, moreover, the standardizing spectra of a number
of stellar plates, all taken with slit-widths 7010 and ?040 and with exactly equal exposure
times, could be used as additional data. The absorption differences between the steps
of the Zeiss reducer were derived by means of the comparisons with the Hilger wedge on
Sept. 19, Sept. 30 and Oct. 3 and by the transmission S, read from the cross-tracings of

3These Publications, 2, 227, 1923.
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the band rows, made at determined round values of the wave-length. To locate the wave-
lengths, an iron spectrum was put upon some of the plates; they were all invariably placed
in the same manner with one side pressed to the inner border of the plateholder. Correc-
tions for chemical fog and small variations of transparency of the plate between the bands

were applied.

(a) The Hilger Wedge. On each of the plates of Sept. 17, four spectra are photo-
graphed with intensity ratios 1:2:4:8. For each of them the transmission S in the middle
of each band, plotted against band-number 2-7, gives a characteristic curve. The four
characteristic curves are displaced horizontally, relatively to one another by an amount
corresponding to log 2; hence the value of log 2 expressed in unit band-number is exhibited
by the horizontal distances D in the graph, and the absorption log I,/I, ; | per unit band-
number is given by 0-301/D.

There were found, however, two kinds of deviations from a regular equality of the
horizontal curve distances. First the curves were not exactly parallel over their entire
course. The distances in the lower parts, those of small transmission and stronger
blackening, were nearly always smaller, and were larger in the upper parts than in the
middle part. The characteristic curves produced by the lesser slit-widths are steeper;
those produced by the wider slit-widths are less inclined. It is difficult to find a photo-
graphic effect to which this could be ascribed ; all the silver densities compared are produced
in the same exposure time. What we compare, on a horizontal line of the plot, are equal
blackenings produced in the same exposure time beside one another on the same plate
which, therefore, after the first photographic axiom, we may safely ascribe to equal acting
intensities (for a given wave-length). These equal intensities are produced here by a
strong light, weakened by a thick layer of dark glass, there by a light one-half as strong
falling through a thinner part of the wedge. It is not easy to understand how this simple
relation could be upset by the condition of the light before passing the wedge. It might be
understood if the gradient of the wedge were more pronounced in the thinner part but this
is contradicted by the equality of the successive horizontal distances of the curves. We
might express the deviation in this way, that the gradient of the wedge seems to be larger
when derived from denser than from weaker silver deposits. Since, in practice, medium
blackenings will chiefly be used, we shall exclude, for the derivation of results, all trans-
missions below 30, and above 70, per cent.

Another source of deviation was the variation of the light intensity. It was not
found possible to provide for a light source both sufficiently constant during the time of
the experiments and ready for use within the brief period available. So for these cali-
bration plates the same lamp was used as for all the standardizing spectra—an ordinary
incandescent filament lamp fed by the city’s central power station. Though the plates
were taken in the night when the current is practically constant, we cannot be sure that
it was sufficiently constant. We are not certain, therefore, that in the successive exposures
the intensities werc in the exact proportion of the slit-widths. We can only suppose that,
on the average, the fluctuations act as accidental errors.

The horizontal distance of two successive characteristic curves was found by comparing
each measured value of S on one curve with the same value interpolated on the other curve.
This was done for all the different wave-lengths. If there has been a perceptible fluctuation
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of light intensity it was the same for all wave-lengths; hence any deviations from the
mean should show a systematic character. This was actually found to be the case in several
instances; hence for each pair of exposures these deviations for all wave-lengths were
averaged, considered as real fluctuations, and, with reversed sign, used as corrections to the
individual results so as to make them more homogeneous. The corrections used were:

for plate B F A E C D
slit 5—10  ..... 401 ..... —--02 ... +-06
“ 10—20 -0 --10 +-04 +4-11 —-01 -—.02
“ 20—40 +.07 405 ~—-11 401 —-09 +4-05

A deviation 0-10, in which an amount of nearly 1-2 corresponds to ratio 2, means a
deviation of 6 per cent in light intensity.

The collected absorption coefficients for the Hilger wedge are given in Table 1 which
also gives, in the penultimate column, the weighted mean values and in the final column
the values read from a smooth curve through the means.

TABLE 1. ABSORPTION COEFFICIENT OF THE HILGER WEDGE PER UNIT BAND NUMBER

A Sept. 17 Sept. 19 | Sept. 13,15,25| Sept. 30 Oct. 3 Mcan Curve
wt wt wt wt wt. wt

4050 0273 1| 0-294 1| 0-305 3| 0330 1| 0316 2| 0-306 8 0.312
4100 0-:301 2| 0-299 2| 0-302 5| 0321 2] 0:319 3| 0-308 14 0-309
4150 0306 3| 0208 2/.............. 0-316 2| 0-311 3| 0-308 10 0-306
4200 0297 5 0-301 3 0-301 8 0-301 3 0-301 3 0-300 22 0-300
4250 0201 7| 0292 3 |.............. 0-301 3 0-293 3| 0-292 16 0-291
4300 0-283 9| 0-281 4| 0-289 10| 0-284 3| 0.-28¢4 3| 0-28 29 0-284
4350 0-286 10| 0-282 4 |.............. 0-286 4| 0-285 4| 0-285 22 0-285
4400 0.-281 11 0-282 4 0-285 12 0-284 4 0:-283 4 0-283 35 0-283
4450 | 0-279 3| 0.267 4| 0-2712 7 0-276
4500 0-266 13 0-269 5 0-271 12 0-263 3 0-255 4 0-267 37 0-266
4600 0-245 13 0-248 5 0-245 12 0-239 2 0-241 2 0-245 34 0245
4700 0-235 12 0:230 5 ... 0-234 17 0-234
4800 0-232 12 0-233 4 0-224 12 0-217 1 0:-229 1 0-228 30 0-228
4900 0-227 11 0:231 5o 0-228 16 0-223
5000 0-223 12| 0-226 6| 0-213 | 12 0-227 2| 0-220 32 0-219
5100 |............ 0-225 5 0-208 12 ... e 0-213 17 0-215

In Fig. 1 the different results with their means are plotted. The variation of absorp-
tion coefficient with wave-length shows a marked irregularity; after a steady increase
with decreasing wave-length from 25100 to 24400 it remains constant between A\4400 and
2300 after which the increase is resumed. There can be no doubt as to the reality of
this curious behaviour; moreover it presents itself in nearly the same way in the results
of H. H. Plaskett? for an analogous wedge, which, after his Table 2, (where they are given
for unit length 0-5 mm.) have been plotted below our figure. The irregularity may be
presented by a regular increase through the entire range of wave-lengths, to which is
added a broad absorption band at A\4400 extending roughly from 24600 to A\4250. This
additional absorption amounts in the middle part to 0-017 per unit bandnumber, corres-
ponding to 1 mm. thickness of the dark neutral glass. (From H. H. Plaskett’s results
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F1e. 1. The absorption coefficient of the Hilger wedge plotted as a function of wave-length. Curve (a) is for
the wedge used in the present paper while (b) is for a similar wedge exhibiting the same peculiarity in the region about
4500 A. Large circles arc the mean values from the several individual determinations.

this value is found to be 0-013.) It may be remarked that the intensity of the continuous
spectrum produced by the Victoria spectrograph, as demonstrated by our curves « and
A (in Fig. 2)* shows an absorption band at exactly the same place, from 24600 to A\4250
amounting to 0-075 in log I, produced by an average path of 20 cm. through the clear
glass. Moreover the same band was found, in a discussion of the flash spectrum at the
total solar eclipse of 19275, in the continuous spectrum produced by three prisms twice
traversed, corresponding to 45 cm. thickness of glass. Hence the same absorption band
occurring in the staining substance of the neutral dark glass is also present faintly
(50 times fainter) in the light flint glass of which the prisms of the spectrographs are

made.

(b) The Zetss Step-reducer. The characteristic curves derived from the Hilger wedge
for plates taken on Sept. 19, Sept. 30 and Oct. 3 could be used immediately to read log 1
for every measured S of one of the Zeiss steps. Thus the difference between two successive
steps, expressed in units of Hilger band-numbers, was found. Only the data derived from
the steep middle part of the curves were used. It was not necessary to determine all

step-differences for each wave-length separately, because the ratio of two step-differences

. (1-2 - - .
is the same for all wave-lengths. Hence the ratios 52_3,2; g_ig: Ei_g were derived from the

daﬁa of all the wave-lengths; they were used to derive, from each measure of a difference,
a value for the standard difference (2-3), and to find its variation with wave-length.

‘P.A. fnst., Amsterdam, No. 6, Pt. 1, p. 6, 1939.
54. Pannckoek and M. G. J. Minnaert, Verhand. K. Ak., Amsterdam, 13, No. 5, 1928,
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The results for the difference ratios (with their weights) are:

1-2 3-4 4-5

2-3 2-3 34
Sept. 19..........c..oo it . 107 (10) 1-10 (11) 1-27 (3)
Sept. 30. . ..o 1-03 (4) 1-28 (7) 1-25 (1/2)
Oct. 3. .o 1-05 (6) 1-21 (9) 1-44 (1)

The results for the step-difference 2-3 in units of Hilger band-numbers are given in
Table 2 and plotted in Fig. 2. As in the preceding case, because all wave-lengths are not

TABLE 2. DIFFERENCE OF ZEISS STEPS 2-3 IN HILGER BAND NUMBER UNITS
A Sept. 19 Sept. 30 Oct. 3 Mean

wt wt wt, wt
4050, . ... e 1-156 2 1-18 4 1-14 6 1-16 12
4100. .. .. e 1-15 4 1-:20 5 1-15 7 1.17 16
4150, .. e 1-16 7 1-23 5 1-17 7 1-18 19
4200, .. . . 1-18 7 1:25 5 1-18 8 1.20 20
4250, .. e 1.21 8 1:31 5 1.20 8 1-23 21
4300. .. .. 1.26 10 1.28 6 1.23 8 1-25 24
4350, ... e 1:25 10 1-:28 6 1-20 8 1.24 24
4400.. .. .. e 1-2¢4 10 1-26 7 1-18 8 1.22 25
4450, . ... e e 129 6 1-24 7 1-26 13
4500, ... . e 1:32 10 1:32 7 1:27 6 1-30 23
4600.. ... ... e e 1-37 10 1-35 6 1-33 6 1-35 22
A700. . ... e 1:42 11 ... 1-42 11
4800.. ... e 1-42 11 1.59 5 1-38 6 1-45 22
4900, . ... e 1441 11 | 1.41 11
B000..... .0 e 1:49 12 |...... ... 1-50 6 1-50 18
5050, ... e e 1:54 12 | ..o 1-54 12
B100.. ... ot 1:67 9 | 1.57 9

represented for each of the days, small day-corrections were derived (—0-03 for Sept.
30, +0-04 for Oct. 3, 0 for Sept. 19) and applied before averaging to the mean of the last
column. The figure clearly shows a hump at A\4400-4300, opposite to, and just neutral-
izing, the hump in the absorption coefficient of the Hilger wedge. Deriving the absorption
differences between the Zeiss bands 2 and 3 from the corrected results for Zeiss 2-3 ex-
pressed in Hilger units, and the values of one Hilger unit, as adopted in the last column
of Table 1, we find the values of Table 3, plotted in the lower part of Fig. 2, where the
irregularity has entirely disappeared.

The plates taken on May 23 were treated in the same way as described for those of
Sept. 19 and 30; out of the two exposures with a ratio of slit-widths 2-5 or 3 a combined
characteristic curve was built up, when, for the separate bands of each exposure, the
measured S afforded the logarithmic intensity differences. In the strong exposures, the
blackest parts surrounded by halo had of course to be rejected, in the weak exposures the
short wave-lengths were lacking. Here again the difference 1-2, 3-4, 4-5, 5-6 were re-
duced to the difference 2-3. This was done by taking differences instead of ratios, which
would have been the right way, but for practical purposes this did not matter. The
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TABLE 3. ABSORPTION DIFFERENCE OF ZEISS STEPS 2 AND 3

A Sept. 19 Sept. 30 Oct. 3 May 23 Mean Adopted
wt wt wt wt wt

4050............... 0-359 2 0-368 4 0:366 6 |.............. 0-355 12 0-356
4100............... 0-355 4 0-3711 5 0:-355 7 0-337 7 0-353 23 0-354
4150............... 0-354 7 0-376 5 0-358 7 |.............. 0-356 19 0-353
4200............... 0-354 7 0-375 5 0-354 8 0-330 9 0-350 29 0-351
4250............... 0-352 8 0-381 5 0-349 8 |.............. 0-353 21 0-349
4300............... 0-358 10 0-364 6 0-349 8 0:325 10 0-347 34 0-347
4350............... 0-356 10 0-365 6 0-342 8 |.............. 0-348 24 0-345
4400............... 0-351 10 0-357 7 0-33¢4 8 0-339 12 0-345 37 0344
4450. . ... 0-356 6 0:342 7 |.............. 0-343 13 0-342
4500............... 0-351 10 0-351 7 0-338 6 0.329 9 0-341 32 0.340
4600............... 0-336 10 0-331 6 0-326 6 0-334 8 0-331 30 0-336
4700............... 0:332 11 | .o 0-327 11 0-333
4800............... 0-324 11 0-363 5 0-315 6 0-322 7 0-327 29 0-329
4900............... 0-314 11 ... ... o e 0-309 11 0-326
5000............... 0-326 12 |(.............. 0-328 6 0.-306 7 0-322 25 0-322
5050............... 0:33¢ 12 |........... . e 0-329 12 0-320
5100............... 0-338 9 | 0-333 9 0.318

1.5
1.4
.3
.2
Ll

35 N

® -

6 O.

= + e} -

30 1L 2 2 1 1 1 L 1 1 Q 3
4000 4500 5000 k

Fig. 2. The absorption coefficient of the Zeiss step-weakener plotted as a function of wave-length, The upper
curve (a) gives the calibration in units of the Hilger wedge while (b) is the rectified curve. Large circles are mean
values from the several individual determinations.
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resulting values for the absorption difference 2-3 are given in the 5th column of Table 3
and the corresponding ratios are:

a-2) (34) (4-5) (5-6)
(2-3) (2-3) (3-4) (4-5)
1-09 (5) 1-15 (5) 1-22 (3) 0-86 (1/2)

The results for absorption show systematic differences, those of May 23 being smaller
and those of Sept. 30 larger than the others. So before averaging, corrections —5, —16
+2 412 were applied. Fig. 2 shows the uncorrected values as well as the resultant
means. They may be represented by the following linear function of the wave-length,
slowly increasing to the violet:

0-358 — 0-036-10° (A — 4000) = 0-358 (1 — 10* (\ — 4000) )

For the ratios of the other step-differences we find, by averaging the four day values

according to their weights:

1-2 3-4 4-5 5-6 4-5 5-6

2-3 2-3 34 4-5 2-3 2-3

1-06 (25) 1-18 (32) 1-27 (7) 0-86 (1) 1-50 1.29
Hence the logarithmic differences of the Zeiss steps are adopted:

1-2 2-3 34 4-5 56

0-379 0-358 0-422 0-537 0-462
all holding for A =4000 and decreasing linearly by 0-1 of their value from \4000 to \5000.
The percentages of transmitted light (for A4000) are,

100, 41-8, 18-3, 6-93, 2-01, 0-695 for steps 1 to 6.

Ezxposure-Time Effects. Exact photometry by means of photographie silver densities
demands the comparison of equal blackenings produced in the same exposure time by
equal intensities. In the case of stellar spectra this might be realized by photographing
the stellar spectrum itself through a wedge or a step-reducer. On account of the large
spreading and loss of intensity this can be done only for a few bright stars, in special
investigations. For most of the stars we must content ourselves with putting artificial
spectra on the plate beside the stellar spectrum. To save time they are usually produced
by stronger intensities with shorter exposure times. Producing them by exposing a
faint light source for the same time as the star would not solve the problem either, for the
star is trailed along the slit, so that each point of the plate is illuminated only during an
unknown part of the total time. It may perhaps be possible to devise a contrivance by
which the artificial light is admitted intermittently in the same way as the stellar light
arrives at each point on the plate.

In our own case the standardizing spectra were produced by exposures of 1-2 minutes
(for slow plates 5 minutes), whereas the stellar exposures lasted longer than 10 minutes
and often several hours. It is possible that the characteristic curves are different for such
cases. In order to see whether any influence of the exposure time on the characteristic
curve is perceptible, special plates were taken on three nights. On cach plate, in
addition to two ordinary short exposures of 1-3 minutes, an exposure of several hours
was taken with the light source strongly dimmed. It was found that the long exposures
generally had a steeper characteristic curve than the short ones.
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Fundamental researches on the general relation between silver density on the plate,
exposure time and intensity (in American literature usually called the Reciprocity Law
Failure) have been made by . Kron at Potsdam® The results of his experiments are
expressed by curves of equal silver density S = Const., on a diagram where the coordinates
are I and /.t rather than the usual 7 and ¢ and thus represent log (It) =f(log I). The
curves all have the shape of a catenary or an hyperbola; two straight parts inclined with
slopes of nearly —0-2 and +4-0-2, connected by a lower transition part. They are parallel
for different S, with the lowest point the transition point with optimum effect at the same
I. TFor slow plates this optimum corresponds to a larger intensity. It is, moreover,
dependent on the development. Ior I> optimum

log It=c+0-2 log I
and therefore log t=c—0-8 log 1
or ¢t1°8=const.,
for I < optimum
logIt=c—0-2logI
hence logt=c—1-2logl
or {I'?=const.
Thus his result, for the latter case of weak intensities, corresponds to the well known
Schwarzschild exponential law (T = const., with p = 0-8

It widens the application of the law by adding that, for strong intensities, the Schwarzs-
child exponent is nearly 1-2.

If we assume Kron’s result as a sufficient approximation, we may derive a characteris-
tic curve by cutting his system of parallel curves S = const. S,, S,, ...... with the line
t = Const., a straight line inclined at 45°, and reading log I at the points of intersection.
In the realm of each of the straight portions of the Kron-curves the characteristic curves
for different exposure times are parallel; in the case of large ¢ and faint intensities the
values of log I are closer together; in the case of small ¢ and strong intensities they are
farther apart. Hence, for long exposures of faint light the characteristic curve is steeper;
for short exposures of strong light it is less steep, the horizontal scales of log I having the
ration 0-8:1-2. The transition between the two types, in passing the optimum, takes
place in such a way that, by increasing the intensity and diminishing the exposure time,
the lowest part of the characteristic curve (i.e. that for greatest density, proceeding from
the upper Kron curves) first begins to diminish its slope. This diminution of slope grows
stronger and creeps upward along the characteristic curve, so that its upper part belongs
to a steeper type and the lower part to a less steep type. For still stronger intensities
and smaller exposure times only the upper part shows the steeper type.

It should be remarked that the lack of parallelism in the characteristic curves dis-
cussed above in the calibration exposures cannot be explained in this way. There the
exposure time was the same, hence all characteristic curves are formed by intersecting
the Kron curves by the same straight line ¢=const.  Only lack of parallelism in the case
of different exposure times can be accounted for by this theory.

SP. Ap. 0., Potsdam, 22, No. 67, 1913.
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It is not possible to compare Kron’s intensities with ours; nor can we compare his
measured densities of silver deposit with our transmission values, because his measures
consist only in readings of the Hartmann microphotometer. We may, however, assume
that his “normal” curve corresponds to a medium density. Then we find from his tables
that for this case the optimum corresponds to an exposure time of nearly 60 seconds for
fast plates (Seed 27) and 160 seconds for slow (diapositive) plates; and that in the first
case the straight parts extend above ¢=200* and below ¢=20°. This means that our
standardizing exposures fall into the transition region where the characteristic curve most
rapidly changes with the exposure time. Had these exposures been made with a stronger
light source, so that they lasted less than 20 seconds, then by a constant well-defined and
known reduction of the horizontal scale the characteristic curve from the standard spectra
could be adapted to the stellar spectra. In the present case, however, this reduction had
to be found from the special exposures mentioned above and was probably different for
different plates.

For all the special plates a characteristic curve was derived for each of the three
exposures at different points of the spectra corresponding to wave-lengths 4100-5100.
For each curve two points were read, including the straightest middle part, e.g. at S=70
and 40, or 80 and 50 or 45, or 60 and 35, according to the part represented by all three
curves. The horizontal distances were read for such points; between the values for the
two short exposures a value was interpolated (or slightly extrapolated) to the same density
as that of the long exposure. Then the ratio of this interpolated distance to the distance
found for the long exposure was the ratio of the slopes of the characteristic curves. The
results are given in Table 4.

TABLE 4. RATIO OF SLOPES FOR SHORT AND LONG EXPOSURES

July 14 A | July 21 B | Aug. 21 A | Aug. 21 B | Aug. 21 C| Aug.21 D | Oct. 3 A | Oct. 3 B
A 40160 5091509 45°180° 45%180¢ 45°180¢ 455180° 120°f 60°t
1057 94m 22m* 40m 180m 60m 180m 60m
4100. ... oo e 0:8 |..........
4200. ... oo e 0-8 |..........
4300, ... ..o 0-90 0-89 0-89 0-91 0-91
4400.............. 0:99 |.......... 1-00 0-91 0-88 0-91 0-97 0-96
4500, .. ... cunnn 094 |.......... 0-96 0-95 0-95 0-92 0-95 1-03
4600.............. 0-84 0-99 1:-03 0-95 0-93 097 |.......... 0.92
4800.............0. 0-77 1-00 0-94 0-91 0-99 0-91 |[.......... 0-94
5000.............. 0-94 0-90 1.07 0-97 0-98 0-99 0-98 0-97
5100. ... e 0-94 0-90 095 ..o
Mean............. 0-90 0-96 1-00 0-93 0-93 0-93 0-92 0-96

*Slightly extrapolated.
1Slit width 10 and 40.

It is not probable that the difference between the values from separate plates have
anything to do with the length of the long exposure (though its smallest value 22™ coincides
with the extreme result 1-00). Neither can a relation be found connecting them with the
duration of the short exposures, mostly 40-60* and 150-180°. We must consider them as
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chance deviations, and we have to confine ourselves to adopting their average 0-94 as
the correction factor to be applied to all the characteristic curves deduced from the
standardizing spectra so that they hold for the stellar spectra. This was done by multi-
plying by the factor 0-94 all the values for logarithmic intensity differences of the bands
as they had been found by the calibration.

The Characteristic Curves. For each of the stellar spectrum plates the characteristic
curve was derived by means of the standardizing spectra put upon the plate. Cross-
tracings of the row of bands were registered, either at a number of points previously
computed to correspond to round wave-lengths 4050-5000, or at equidistant points 10
or 5 mm. apart, for which the wave-lengths 4049 . . . . 4892, 4983, 5084 were computed
afterwards. By plotting the measures transmission value S for each band (or the exact
centre of the band in the case of the Hilger wedge) against the light intensity known from
the calibration results we find a characteristic curve (or part of it) for each of the wave-
lengths.

Most of the plates first reduced did not show any distinct differences between the
curves for different wave-lengths. Therefore they all were combined into one general
curve which was used for all wave-lengths. There were, however, other cases where a
variation with wave-length was clearly indicated; around AM4500-4700, the blackest
part of the spectrum, the curves were steeper than elsewhere. In such cases a gradual
variation of slope was introduced by multiplying the abscissae of the curve, log I, by factors
about 1, varying with wave-length.

Evidence on this point is contradictory in results hitherto published. In our dis-
cussion of the Victoria plates, taken by H. H. Plaskett in 1924 a decided and regular
change with wave-length was found (cf. Fig. 2) with maximum slope in the blackest part
of the spectrum. In the discussion of the flash-spectrum plates taken by the Dutch Solar
Eclipse expedition (1927) the characteristic curve was found to be independent of wave-
length®. In the course of the present discussion, the idea arose that the difference might
be an effect of the method of developing. The Victoria plates of Plaskett were developed
in the hard alkali Ross developer, whereas for the Lapland eclipse plates a soft borax
developer was used. In this case our earlier plates, taken before July 5, which were
treated with the Ross developer, should show the wave-length effect, and the later plates

should not.

The investigation was carried out by means of the standardizing spectra ready by
that time. It was made in such a way that for each separate wave-length the transmission
values S were transformed by means of the mean characteristic curve into intensities
and intensity differences, and these were compared with the real differences. If the real
curve is steeper than the mean curve the latter affords too large a difference in log I, i.e.
a factor above. 1.

The results are given in the graphs in Fig. 3. In the upper part dots represent the
combined results of plates 17542, 548, 555, 557 (each of which has small weight, because
thcy contain only one standard spcetrum). Cireles are deduced from plates 17574 and
590, crosses from plate 17642 (x) and 18785 (+), all from the first months. In the lower
part giving data of the later months, dots represent the results of 4 Eastman 40 plates

'P. A. Inst., Amsterdam, No. 6, Pt. 1, p. 6, 1939.
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Fig. 3. The variation in the slope of the characteristic curves with wave-length. In the upper curve (a) a
greater variation is apparent because of the developer used in the early stages of the observations.

(17965, 977, 991, 994); triangles those of 17865, 920, 981; oblique crosses those of 17891
and 921; vertical crosses those of 17937 (read for more numerous points). It appears
that in the first period there is a small but decided variation with wave-length, the
characteristic curve being steepest in the dark middle parts of the spectrum, between
300 and N800 and falling off on both sides. In the second period a similar but much
smaller variation is perceptible. To take account of this variation the difference in log I
deduced from a mean characteristic curve must be divided by the ordinates read from
the graphs to have the true differences. Thus, for the first period their reversed values
have been used as factors, via.,

1-087 1.045 1.011 -986 -971 -962 0-975 1-002 1-053 1-140
for every 100 angstroms from AN4000 to 5000. For the second period the factors are
1.063 1-045 1.030 1-017 1-006 -997 -991 -988 -988 -990 -993
However, they were not considered sufficiently warranted nor important for any essential

improvement of the results.

On some of the plates the standardizing spectra could not be used because the silver-
mirror reflecting the light downward to the wedge was deteriorated by irregular spots
where the silver layer was affected. By comparing intensity variations in spectral lines
with other normal plates the changes in the differences between the band intensities could
be estimated; thus the spectra could be reduced with characteristic curves derived from
corrected step differences. In these results the absolute scale value remains highly
uncertain, and only the relative intensities have any significance for such plates.
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SeEcTioN II. REDUCTION OF THE STELLAR SPECTRA

Methods of Analysis. The stellar spectra were registered by means of the Moll
registering microphotometer of the Amsterdam Astronomical Institute?, using a 50 times
enlargement of the linear scale (so that a dozen sheets 40 cm. long were needed for each
spectrum). By means of the characteristic curve these tracings may readily be con-
verted into true intensity curves, by making use of the intensigraph, constructed at the
Amsterdam Institute and described by D. Koelbloed®. Thus, a large scale representation
of the intensity curve of each spectrum was obtained on a number of paper sheets 20 cm.
wide; an enlargement of 500 times, relative to the original plate, was found most practical
for subsequent treatment and handling,.

The unit of intensity scale is arbitrary in such a curve, depending as it does on ex-
pediency. What we want is the intensity within the spectral lines, expressed in the con-
tinuous background intensity of the spectrum as a unit. In spectra of an advanced type,
crowded as they are with lines, the determination of the background is a difficult and often
uncertain job, and special care has to be taken with it. Usually the wings of adjacent
lines overlap, leaving no free space between them; only in the deepest points between the
line tops may we assume their influence to be negligible. However, we can find small
parts which, according to Rowland’s tables, are devoid of lines stronger than 0 on his
scale. In our spectra such lines, owing to intrumental broadening, do not take away any
appreciable amount from the background intensity. In such parts the background may
be traced as crossing the irregular waves due to silver grain. Combining all such regions
over the entire spectrum into a smooth curve we may assume it to be a near representation
of the continuous spectrum background. A treatment of three negatives of the sky
spectrum according to this method, and comparison with the Utrecht Photometric Atlas
of the Solar Spectrum, served as a control that in such a way the true background is very
nearly reached. ,

If this procedure is already followed on the original sheets, the cellophane-curves
used in the intensigraph may be drawn on such a scale that, in the intensity curve of the
spectrum, the height of the continuous background is represented everywhere by a
constant amount of around 10 or 20 cm. It wasfound more expedient, however, to use
another method, leaving open for further discussion the possibility of correcting the back-
ground assumed first. It consists of using log I instead of I itself as the vertical ordinate.
Any difference or change in scale value reduces here to an up or down displacement of the
zero line. Different spectra of the same star may then be superposed and averaged, by
bringing their zero lines into coincidence, in order to eliminate the silver grain wavelets.

Our aim is to determine the equivalent width of the absorption lines in the spectrum.
Nearly all the lines in spectra of advanced type are blends of two or more closely adjacent
lines, though in many cases one strong line dominates. This blending is chiefly due to
the broadening of the true profiles of the absorption lines by instrumental influences
(slit-width, scattering of light in the instrument, deviations of focus, photographic effects

8P. A. Inst., Amsterdam, No. 6, Pt. 1, p. 2, 1939,
°B. A. N., No. 335, 1940,

154

John G. Wolbach Library, Harvard-Smithsonian Center for Astrophysics ¢ Provided by the NASA Astrophysics Data System


http://adsabs.harvard.edu/abs/1946PDAO....8..141P

LINE INTENSITIES IN SPECTRA OF ADVANCED TYPE 156

of light diffusion). Their effect is expressed by the “instrumental curve’’, showing the
distribution of intensity in the image of a line with an extremely narrow true profile. The
“apparent profile’” of an isolated line is the effect of the combination of its true profile
and the instrumental curve; the equivalent width is not changed by this broadening.
The lack of resolution in stellar spectra is due mostly to this instrumental broadening,
and so is the blending of lines—though for some stars rapid rotation or, for hydrogen lines,
the Stark effect may be the cause. It is our task to decompose the blends and derive the
equivalent width of each of the components.

Two different methods have been used at the Amsterdam Institute for the analysis
of such spectra. One, the contracting method, has been described by G. B. van Albada®®.
In order better to separate the constituents of a blend, the line profiles are contracted—
a mechanical contrivance for this purpose was constructed by Th. Walraven and D. Koel-
bloed—so as to represent the true profile combined with a narrower instrumental curve.
Then the surface of the separately distinguishable lines was measured. Since the wings
of stronger separate lines overlap also in the contracted curve, corrections must be applied
for the clipped wings of the line considered and for the foreign wings extending over the
range of this line. Tables for these corrections were given in the description of the pro-
cedure!’®. The advantage of this method is that no previous knowledge about the lines
is required. The intensity curve observed shows on analysis which lines are present;
if catalogued they can be identified.

The other method, applied to obtain the results given below, consists in reconstructing
each blend or separate group from the constituent single lines by combining them in such
a way that the wave-length is supposed to be known, but the intensity is unknown. It
may safely be assumed that we know what lines take part in forming these spectra; they
are the same metal lines that are found in the solar spectrum, though with different
intensity. There are, it is true, some few lines in the Rowland table to which no origin
is assigned; probably they are other metal lines, produced perhaps by ionized or doubly
ionized atoms. Therefore we reckon with them also as possible components. The faintest
Rowland lines (below 0, or even those marked 0 or sometimes 1) cannot be distinguished
in these less-resolved stellar spectra, and are omitted from the working list. It is different,
of course, with the enhanced lines which in giant stars are stronger than in the sun; hence
their working list includes the faint Rowland lines and is, when necessary, completed from
other data.

The problem therefore is: given the wave-lengths of the lines and an estimate of their
relative importance, to allot to each of them such an intensity (equivalent width) as to
make their combined effect equal to the observed profile of the blend.

To apply this method, therefore, it is necessary to know beforehand, from theory,
the profile of a single line, and the processes by which, in a stellar spectrum, a number of
these lines are combined into a blend. The derivation of the theoretical profile of a line
consists of two parts; first the derivation of the true profile and then its broadening by
the instrumental curve.

1B. A. N., No. 301.
uB. A. N., No. 335, 1940.
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The True Profile of an Absorption Line. The range of a spectral line comprises all
wave-lengths affected by the transition of the atom from one quantum state into another,
absorbed by the upward, emitted by the downward, transitions. The extent to which
each wave-length takes part in these processes is given by its line-absorption and diffusion
coefficients which decreases rapidly from the central wave-length to both sides. Simple
theory represents it by a combination of two terms,

s ¢ Y VT, v /p2
5= e (@ + M)
in which n is the concentration of the atoms active in producing the line considered; Avis

the frequency difference from the centre; vy is half the natural width of the line, and bis

2RT .
half the Doppler width, given by% —Ij— (R =gas constant, u=molecular weight). A

more accurate evaluation of the integral expressing the line absorption coefficient is given
by F. Hjerting® in the form of tables, where S, (expressed in units of its central value),
is represented as a function of v = AT)V and a= /b, the ratio of the natural width to the
Doppler width.

In the original simple theory it was assumed that the Doppler width b was due to
molecular heat motion only and hence determined by the temperature and atomic weight
(for Fe at 6000° and for A4000 it corresponds to 0-018 angstroms). It appeared after-
wards that the real value of b in stellar spectra was considerably greater, in consequence
of turbulence and stream motions in the stellar atmospheres. The natural line-width
was first assumed, after classical theory, to be a simple function of physical constants,
called the damping constant. In frequency units it is

_ 2mwel?

"~ 3mc®
corresponding to 0-000059 A. Wave mechanics had already made it a larger and more
complicated function of transition probabilities between different atomic states. More-
over, collisions were shown to have a considerable broadening influence upon the lines.
For the solar lines v was found, by different investigators, to be nearly ten times the
classical value. Hence both constants, b and y may be larger than was formerly assumed,
dependent on factors not previously known. Therefore their ratio a is variable over a
larger range also. For the original classical values, a was always very small (e.g. 0-0033
for Fe under the above standard conditions). The extension of Hjerting’s tables over
values from a=0-01 to 0-20 was necessary only for extreme amounts of collisional broad-
ening. There the decomposition of the integral into two separate terms does not hold
any longer. Yet in these cases, too, the curve for the line absorption as a function of
distance to the centre may be considered to consist of two parts: a central Doppler core
falling off rapidly beyond »=1 and then merging into the wings that slowly decrease

. 1 .. . .
beyond »=3, ending as i The derivation of the profile of an absorption line produced

by a stellar atmosphere from this function, i.e., the derivation of the residual intensity
for a certain A)in the line from the line absorption cocfficient, is a difficult and complicated
matter. It depends on the various transitions of energy between atomic states and

1Ap. J., 88, 508, 1038
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radiation, and, moreover, on the conditions in the layers of the stellar atmosphere, temper-
ature, electron pressure, general absorption coefficient, and their variation with depth.
The problem has been dealt with by a number of investigators, who made use of more or
less simplifying assumptions and standard models. The solutions, omitting all complicating
factors, may be expressed in simple standard forms. As such we have the Shuster-
Schwarzschild form, derived for the case of pure diffusion, where the residual intensity

r= T—{—I_C’s , and the Milne-Eddington form, from a combination of diffusion and absorp-
tion, for which r = Vi—%‘—:@’ where ¢ is the ratio of the diffusion to the continuous
absorption coefficient. The difference in the resulting profile between the two expressions
is notable only where 7 is small, and s and g are large, i.e. in the central part of strong lines.

In the case of a small number of active atoms, producing a weak line, the expressions
for r give to the profile the well-known bell shape, in which only the Doppler core is signi-
ficant. With increasing strength its bottom is flattened against the zero line, whereas
it increases only slowly in width. When the number of atoms further increases the
wings are gradually added, finally producing a widening funnel-shaped profile. For small
values of the constant @, the Doppler core reaches the bottom and can widen slowly before
the wings appear early and broaden considerably before the central core reaches full develop-
ment. This dependence on a is manifest in the curve of growth. For small a there is a
long, nearly horizontal central part, whereas for large a there is a rapid transition between
the strongly inclined weak-line part and the less inclined strong-line part of the curve.

For a certain value of the parameter a we have to construct a set of profiles for in-
creasing values of the concentration of the active atoms, i.e. increasing strength of the line.
If this is done for different values of a we see that a doubly-infinite series covers the totality
of all possible forms of true absorption line profiles. The horizontal coordinate v has, of
course, to be transformed into wave-length distances from the centre of the line.

The Instrumental Curve. The apparent profile of an infinitely narrow line shows the
figure of the instrumental curve. Hence the latter may be derived by measuring lines
which, we know, are in reality very narrow. This is the case with emission lines of metal
atoms, where only the Doppler core plays a role. Such emission lines we have in the iron
comparison spectrum present on every stellar plate. Lines are selected which are single
and isolated, and which show medium silver densities. On registrograms their breadth
was measured at heights corresponding to 759, 509, and 259, of the top intensity. From
eight 1540 and E33 plates, which showed no marked difference, the results were 21-0,
35-2 and 54-7u, whereas eight Process plates gave 17-0, 27-9 and 44-3u. The slit-
width projected upon the plate, for the three kinds of plates, was 22, 15 and 8u. Thus we
see that slit-width played only a secondary role in the broadening, the chief part of which
must be attributed to diffracting and scattering influences and photographic effects.

The breadth of the instrumental curve varies with wave-length. Because of the
curvature of the focal plane of the camera and the dependence of focus on wave-length,
the entire spectrum cannot be brought into sharp focus even by inclining the plateholder.
Moreover, ail the diffraction and scattering influences increase with wave-length. The
ends of the spectrum, especially that toward the red end, show a broader instrumental
curve than the middle parts, and near A4200 it is narrowest. From a number of plates
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the factors expressing the variation were found, for AA4100 to 4800:1-15, 1-0, 1-0, 1-07,
1:16, 1-26, 1-36, 1-46. They were used, conversely, to reduce all measures to the mini-
mum values, and thus to deduce the averages given above in microns. The amount of
these scale factors, as well as the minimum values, are found to be somewhat different
from night to night. At the beginning of each night’s work the focus was determined and
set anew by means of the ingenuous and rapid method described by J. S. Plaskett!3. As the
inclination was also corrected now and then, there may have been small chance variations.

There is, moreover, some reason to expect all these values to be rather too large,
because the iron comparison spectrum was taken with a small exposure time, only a few
seconds, for which, according to Kron’s results, the slope of the characteristic curve is
smaller than that for the stellar spectra. Hence, being reduced by one curve, the stellar
lines must come out narrower than the iron lines.

The extreme wings of the instrumental curve are cut off in the iron arc emission lines
because the intensity does not reach the threshold value. They could be determined,
however, by means of one of the plates (18022) where, by chance, a strong continuous
spectrum was produced by a drop of molten iron forming a background to the emission
lines. Here, the complete curve could be derived. The relative intensity found in this
way at different distances is given in Table 5. It corresponds to the minimum breadth

TABLE 5. INSTRUMENTAL CURVI DETERMINED FROM IRON COMPARISON LINES

DlistancX.U' Intensity :L) IStMXLU' Intensity Scale factors

0 0-00 1-00 35 0-35 0-125 4100 0-79

5 0-05 0-928 40 0-40 0-087 4200 0-79

10 0-10 0.760 45 0-45 0-064 4300 0-91
15 0-15 0-585 50 0.50 0-047 4400 1-11
20 0-20 0-415 60 0-60 0-030 4500 1-36
25 0-25 0-280 70 0-70 0-020 4600 1-66
30 0-30 0-186 80 0-80 0-014 4700 1.97
4800 2:35

at M200. The central part of the instrumental curve has the shape of a Gaussian curve
with exponent — (x/22)? and its far wings resemble a function ¢/z

The variation in breadth with wave-length, here indicated, relates to the linear
scale. Since the unit in the line profiles is the Angstrom, we must also express the intru-
mental curve in this wave-length unit. I'or A=4100, 4200 . . . . 4800, one angstrom equals

147 127 110 96 85 76 69 62,
so that, if as a normal average, we replace in the arguments of our table 100x by one
angstrom, the arguments for the wave-lengths indicated have to be multiplied by the scale
factors of Table 5.

The Apparent Line Profiles. The apparent profile of a single line produced by the
combination of the true profile W (x)dz and the instrumental curve A(z)dz, normalized

in such a way that / A(x)dx=1, by means of the integral
P = [A@) Wa—y) dy = [W(y) A@—y) dy.

18These Publications, 1, 87, 1919.
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If the functions W and A are given either numerically or by curves, the resulting F
can be deduced by numerical integration; this, however, is a long and tedious procedure.
Burger and Van Cittert have described! an automatic optical method in which the quan-
tity of light, passing through curves A and W, combined in a gradually changing way by
their relative translation, is received by a thermocouple and so measured and registered.
The principles of this method have been applied at the Amsterdam Institute by the chief
computer, D. Koelbloed, in a device for constructing a large number of apparent profiles.
The figure of the instrumental curve as well as those of the different true profiles were
drawn in black, and photographed on small-film, so that entirely transparent surfaces of
1 cm. height and a few em. width, bordered by these curves, were obtained. The radia-
tion from an Argenta lamp, spread uniformly over a condenser lens, after passing through
the A film placed immediately in front of it, was projected upon the W film by means of a
vertical cylindrical lens, f=16-5 em. (with diaphragm 2 em. height, 1 em. breadth) placed
in the middle between them. Horizontally the figure of A is sharply depicted; vertically
it is diffusely spread out, so that the projected image, except in the unused upper and lower
borders, consists of a band of light whose intensity, uniform over every ordinate, varies
horizontally proportionately to A(y), the curve ordinate. Over this band the W film
has to be moved in a horizontal direction, so that its height W(z-y) is multiplied by the
intensity A(y). TFor this purpose the W film was placed instead of a stellar plate in the
actinometer of the Amsterdam Institute, so that its movement could be read exactly at
the scale of horizontal coordinates. The radiation transmitted through the W film was
concentrated by a condenser lens upon a photo-electric cell which took the place of the
thermoelement of the actinometer, and was measured by the galvanometer deflection.
Since in this actinometer the readings of the coordinate scale and of the galvometer are
observed simultaneously one above the other, the observer can read, in the field of one
telescope, a consecutive series of corresponding abscissae and intensities of the function
F(x), while a recorder inserts them directly as points on a sheet of millimetre paper. In
this way a number of apparent profiles was derived from different true profiles combined
with instrumental curves of different scale factors.

‘The width of the instrumental curve considerably exceeds the Doppler width of the
true profile; hence the apparent profiles of weak lines have nearly the same figure and width
as the instrumental curve, only gradually growing deeper with increasing strength of the
line. Then when for stronger lines the resonance wings make their appearance in the true
profile and finally dominate it, the combined curve grows broader; its width in the end
considerably exceeds that of the instrumental curve, and then hardly differs from the true
profile.

Since the breadth of the true profile depends on b and its shape on a, the resulting
apparent profiles will also vary with these parameters. TFor large b and small a, the Dopp-
ler curve grows very deep before the wings begin to appear; then the apparent profiles
also remain narrow, growing deep before they begin to widen. For:small b and large a,
the wings become important before the Doppler core has fully developed ; thus the apparent
profiles will be a shallower and broader. We see the difference in Ifig. 4, where, in addition
T MZ.f. Phys., 19, 722.
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to two sets of true profiles: (a) for b=0-018 a=0-1, (b) for b=0-1 a=0-01, the corres-
ponding apparent profiles (scale factor 1) are given on a logarithmic scale with the ordin-

ates representing log 1/1,.

AN

Fi1c. 4. Theoretical profiles of absorption lines. In the upper curves 4, B, are shown typical line-shapes with
different amounts of Doppler width and radiation damping. In the lower set the same profiles are shown after
distortion by the spectrograph.

LOG }

In investigating a blend we should distinguish between real and apparent blends. If
radiation of a certain wave-length is absorbed and diffused in stellar atmosphere by two
kinds of atoms, they act as a mixture and combine their absorptions, s being formed by
the sum total of the separate absorption coefficients s; + s,. Such lines, of which the
true profiles in their relevant parts coincide either entirely or partially, cannot be separated
in our procedure; the broadened apparent profile cannot be distinguished from a single
line. Our analysis deals with the lines whose true profiles are separated, just as in the
solar spectrum, but which, in our stellar spectra, merge owing to the broad instrumental
curve.

To analyze the blends, a large number of sets of profile curves were constructed.
For every value of b, combined with one of the different values of a, a graph of a set of
curves for different values of s was drawn, for each of which the equivalent width A was
derived. Each of them had then to be combined with instrumental curves of different
breadth, indicated by the scale factors holding for different parts of the spectrum. It
appeared that a range of b from 0-018 to 0-1, a range of a from 0-001 to 0-1, and a range
of 0-8 to 3 for the scale factor practically covered ali cases. If b and the scale factor are
enlarged proportionally the figure remains the same with only the wave-length scale
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changing; it was therefore sufficient to combine b=0-018 (with ¢=0-001, 0-01 and 0-1)
with scale factors 0-18 to 3.

For the sky-spectrum the values a=0-04 b=0-024 (the average of the results ob-
tained by different observers from the curve of growth of the solar spectrum) were used.
Combined with scale factors 1 to 2-6 they represented the observed profiles very well.
For the stellar spectra the best fitting values had to be derived from the observed profile
of a number of single lines of different intensity. Only lines occupying the transition
region between pure Doppler and pure resonance lines are sensible to differences in a
and may reveal the value of this parameter; these are the lines between 0-025 and 0-32
equivalent width. But only above 0-10 does the apparent profile begin to deviate
perceptibly from the instrumental curve. From this small range of line profiles, with some
uncertainty traced in the spectra, no definite value of @ could be derived. A value a=0-01
was assumed for the ordinary stars, from which a value b=0-36 (twice the mean width
by thermal velocities) was derived from the observed widths. This holds for » Draconzs,
& Bootis, £ Ursae Majoris, o Cants Minorts. In six divisions of the spectra scale factors
1, 1-27 1-54 1-77 2. 2-50 were used.

The spectra of ¥ Cygni and « Ursae Minoris show narrower lines. This means that the
value of b is larger than in the other stars, because the Doppler core is stronger and pro-
duces stronger, i.e. deeper, apparent profiles before the resonance broadening begins. The
transition part comprises important lines with equivalent widths between 0-13 and 1-6.
Here the parameter a could be well determined; for both stars a=0-01 was adopted, with
b=0-1, much higher than the thermal value, hence indicating an appreciable amount of tur-
bulence. In the spectrum of p Cassiopeiae the lines show a certain asymmetry, present also
in the iron arc comparison spectrum, hence having an instrumental source. Here, a set of
line profiles was constructed and used in the analysis which possessed the same asymmetry.

It is clear that accurate values of the parameters a and b must be derived afterwards
from the curve of growth, and cannot be found from the broadened figure of the profiles.
Nor are such accurate values needed here. What is needed to assign a correct equivalent
width to a line profile of a certain depth is its average width; this is chiefly determined by
the width of the instrumental curve and is deduced from these data themselves, secondly
(in the relation between width and depth) by the value of b, and only in the third place
in some minor features, by a. Thus, an incorrect choice of the set of curves generally
used has but an insignificant effect on the resulting equivalent width.

In the practical analysis which was entirely carried out by D. Koelbloed, sets of
curves were used increasing by 0-1 in log A where A is the equivalent width. Usually
for each blend the strongest component was first taken and its curve inserted; the excess
of the observed profile over this curve at the place of a second component then gave the
top value of its curve. In this way the profile observed was built up from the separate
curves. Strictly speaking it is the ordinates of the real profiles 1-r that should be added
in this composition; in adding instead the ordinates of the broadened apparent profiles,
however, the differences in the results are mostly insignificant.

The Spectral Plates Used. Only the results derived from the plates contained in
Table 6 are given here. If more spectra of the same star were available, their intensity
eurves were combined by superposition upon one sheet; & mean curve was drawn wherein

43962 - 4}

John G. Wolbach Library, Harvard-Smithsonian Center for Astrophysics * Provided by the NASA Astrophysics Data System


http://adsabs.harvard.edu/abs/1946PDAO....8..141P

=

&

m 9H6T—611F +0—+1 022 MulTod 0100.0 ged g1 deg 92621

N 9%67—08Z¥ —% 91 MaSiq 1 €100.0 lljcH 01 48|y 89SLT

R 4 Laiy ¥ 9% Mw0Tq T 1000 7C o1 A3y L98LT 2519 T 4T L
& SLLT—I9VF $1 oL Mw08qT €100.0 ova 01 L=y 96521

e LS6—O0FTF +1 052 HuB0q T S100.0 ova 01 4By 8egLY PGD [rrrrenreeneceeecee syoog 3
A NW@TN#ﬁ* ............ ON. .............. m§m6 .QO.nnH Qm .ogww Qﬂgﬁ

nVn CoBF—Fh0F | e e |- 0100;0 eeq 8z Amp 10421

w m.g% ............ N- .............. ﬂ.ﬂgho g WN hgha Qm-hN..H go .......................... g
<o 8C6T—0PT¥ f1—1 ija1 MuB8qT 61000 ovd 8 A8y oLl | 5179 1 o 1) 3
© 6867—290¥ I 9L Hul8qd 0100.0 g 25 ydeg S0081 1 G A UL “un) O
- 9967—891¥ —% 08¢ Hal0eG €100.0 ovd 1 "deg GY6LT Rlca T R swop ¥/
] 089%—S11¥ +1 001 Hwflq 0100.0 eed og “1deg £Z081 OB |t U "82) D
& 996%—211¥ f1 eo1 Hu8Cq0 €100.0 i 01 “9deg L8621

oo} 996v—311¥ 4 gL MuBZ40 0100.0 esH 0g dunp e89L1

W SH8P—12%Y f1—1 gel Hwg0q8 0100:0 geq g ounp THILL 12T S AR wbhy L
& .

2 ("uru) 6261

3 2

Z ﬂﬁww.wws ] TS| e . ° MMQMQM s wospuy aeq oN eIy | edAL mg

=

)

)

m VALOAdS dVTTALS A0 SNOLLVAYASIO 9 HTIdV.L

(3

162

dPTS 28 U QVAd k6T,

John G. Wolbach Library, Harvard-Smithsonian Center for Astrophysics ¢ Provided by the NASA Astrophysics Data System


http://adsabs.harvard.edu/abs/1946PDAO....8..141P

163

E ﬁ*.ﬁ .......................................... 8@ § Qg Wm.w WOW wm.h § Oh@ N..—N ..................... Gka N«
& 20-¢ | 98 | 826 | ¥96 | 096 | 826 | <06 | 228 | ¥e8 | 8L | ovL | 289 | 889 | 09g | zev | cze |ccceceeeeeeeiiieeean ung
& 669 | 888 | 798 | 8¥8 | 088 | TOS | PLL | LFL | 069 | 929 | 98¢ | oec | ¥Lp | 16 | 82z | err [cccoccceeeeeeeeees W oo
A °H
3)
Z LL€ | T8 | T.6 | 096 | OF6 | S16 | 888 | €98 | €18 | WL | L9 | 299 | s6% | o00v | o0sg | ozr |ccccceceeeeeeieees W no
N €€-¢ | 166 | ¥86 | .6 | €96 | V6 | FI6 | 288 | ZH8 | 9cL | €29 | 9 | 99% | ¥se | g1z | gpr |ccccccccceeeeeeeei- Bip L
m wm..ﬁ ................................... § ﬁg “vm.a w~@ N.vw wmh mmw @ﬁm. .Hmm @ﬁN ..................... nka P
D N P 066 | 826 | 096 | %6 | 126 | 98 | 964 | S0z | 920 | 6pe | 0gp | 188 | cvreeceeeeeeeeeeeene mg
g 0g-g | 266 | 886 | 626 | 996 | 6%6 | 936 | 068 | ¥28 | 294 | €29 | 129 | 71gC 168 | %05 |- ittt oW N3
A ﬁw. ﬂ ..................... § WN.@ mg wg NM@ @WW @.mw CNN Mﬂ@ cm.m. % N@N ...................... Sm W
& 656G | 826 | 616 | 06 | €88 | 928 | €28 | o84 | ¢cer | <99 129 | 98¢ | SLp | 088 | SP@ | LLT |ccccieeieeees WD
m AH
&
@ 897 | 096 6 826 | 016 | 888 098 0es 8L 0z ¥99 254 co¥ cce 882 £:13] S AR Bhp A
Z 09-T | 866 | 966 | €66 | 066 | ¥86 | .6 | 096 | 626 | 206 | 698 | 092 | 099 | $23c | eov | 1ge [ c-occceeeeeeiieeen o4 b
= €6°¢ | ¥66 | 886 | 186 | 926 | 996 | 0% | 126 | 268 | 08 | 08L | 260 | 629 | 1gc | e9p | ogp [cccccocceoeeeeeeeeeee ung
2] 80-€ | 86 | L6 | TI6 | 296 | 86 | S16 | %68 | 098 | 28, | 632 | 989 | zz5 | cs8% | oop | oge | ccccoccceeeeee W N3
E 08-T | 866 | 966 | €6 | 066 | 66 | ¥96 | 9%6 | 216 | 098 | 918 | 02 | 229 | e2¢ | sev | ege |- -cccccceeeeeeieooo oog 3
2 269 | 068 | 088 | €98 | GP8 | L28 | €08 | 92 | 3L | 899 | 865 | S6% | 0zv | oge | ¥o9g | ez | cvecccocceeceeeee MWDo
& 9H
=
Z TIpIM ‘n'v
m -ambg | OT 6 8 L 9 e ¥ g 4 0S1 1 gL 0g- ¢g- 0 eoumSI(y
]
-

dirl. -8 L. QVadar6T,

SANIT NZDOUAAH HHL A0 SHTII0Yd AHAYASHO ‘L ATAVL

John G. Wolbach Library, Harvard-Smithsonian Center for Astrophysics ¢ Provided by the NASA Astrophysics Data System


http://adsabs.harvard.edu/abs/1946PDAO....8..141P

164 THI DOMINION ASTROPHYSICAI OBSERVATORY, VICTORIA

the small chance fluctuations of the separate spectra were eliminated. With these mean
curves the analysis could be made with greater certainty. Lines on the wings of the broad
hydrogen lines were omitted, since it was impossible to compute their undisturbed strength
from the apparent profiles with any certainty. For the hydrogen lines themselves, the
profiles derived by subtracting as well as possible the metallic lines on the wings, and then
by reflection upon the centre, computing the average resulting total equivalent width
are given in the last column.

The catalogue of line intensities (Table 8) gives the logarithm of the equivalent width
in milliangstroms. Only two figures after the decimal point are given. The results for
the line intensities have of course very different weights. Strong lines, especially when
isolated and little disturbed by adjacent companions, are determined most accurately;
for lines not seen separately but only deduced as an excess of intensity on the slope of a
stronger line, or even as a remnant intensity in a valley between two lines, the intensity
deduced is more uncertain. A system of weights was adopted, such that 9 was assigned
to a line of which the profile in its chief part entirely coincided with the theoretical curve,
and lower values down to 5, where the slopes were disturbed by satellite lines in an
increasing measure. Weights 4 down to 1 were assigned to lines of which the assumed
profiles in their centre were lower, at an increasing rate, than the observed intensity curve
and hence represented only a part or a lesser remnant of the total intensity. These
weights were diminished at the rate of 3/4 when only one spectral plate was available.
Moreover, at the extreme ends of the spectra, below 24200 and above A\700, the density
of the silver deposit is so much smaller than in the middle part, that the computed residual
intensities are less reliable; here again a factor 3/4 was applied to the weight deduced
according to the above scale.

The origin of the lines was taken from the Revised Rowland Catalogue. Only the
strongest contributing member, as a rule, is given; where one component line of a blend
corresponds to more than one of the fainter Rowland lines, we did not aspire to complete-
ness either, and lines below Rowland 0 were disregarded. The matter is different for the
super-giant stars, where a number of enhanced lines occur that are scarcely, if at all,
perceptible in the solar spectrum. Here, other sources were used in assigning the lines
to their atoms of origin. In addition to Miss Moore’s Revised Multiplet Table®, Th.
Dunham’s study on a Persei', F. E. Roach’s catalogue of lines in the spectrum of y Cygnsi??,
and W. A. Hiltner’s paper on the spectrum of g8 Coronae Borealis'® were consulted. It
may be remarked that nearly all the lines shown by Roach’s more highly resolved
spectrum (3 mm. to 1 angstrom) were disclosed by the anlaysis of the less resolved Victoria
spectra. Here, too, only those origins that seemed to be the most important are indicated
in our lists. We had the impression, however, that for the fainter parts of the blends,
which are caused by faint and often unknown enhanced lines, the Rowland catalogue
cannot be used as a reliable guide.

BPrine. Cont., No. 20, 1945.
¥Princ. Cont., No. 9, 1929.
YAp. J,. 96, 272, 1942.
8Ap. J., 102, 438, 1945.

AsTRONOMICAL INSTITUTE
AmsTERDAM, HoLLAND, 1946.
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TABLE 8. OBSERVATIONS OF LINE INTENSITIES IN THE SPECTRA OF
DWARF AND GIANT STARS
e- . . a C. Min, U. Mq, Sus Boot.
lvt‘er:gvth Identification log A wt Li.og A w{ log Anwt loeg A vtvt lggDI{a:rt
404464 | Fel................|cceiviviiiii]eiiiniin, 2:24 3 |
47.31 | Fel.. ... oo, 1:80 3 |
4774 | Sel, Y I ..o oo 1:73 3 oo
1 2 r U I 170 3 oo
4872 | MnI..........coi i ]eeriiiiiniiniriiinnnnn, 2:15 3 [, 243 4
49.09 | MnI..........c. e 149 1 [.............. 1-66 1
49:34 | Fel...........covvi]vevereninnenei]inneinnnennn, 191 2 f.............. 2.25 3
L T S O I ) 2 T I
49:72 | oo e s 1:78 3 |, 2.07 3
5038 | ZrIL...........cileevveennenni]ieiiiiiin, 1:56 3 |.............. 1-99 3
405066 | Fel...........ccvvifoevneeeiinnei]inneinnennnn, 1.8 3 |....oiiviin.. 2.00 3
153 TR 7 S I P 148 2 |[.............. 1.94 2
153 R 2 [ [ P 1:56 2 |.............. 2.05 2
51-92 Fel....oooovvii oo, 201 3 |, 2-18 3
52-32 ) A P 169 1 [.............. 216 1
52-48 Fel, MnI..........[ccccciiiiiiii]iiininnninn, 200 2 |, 2:19 1
5271 | Fel..........cooivnviiiiiniii]oiiinnnnne, 1:94 2 |, 1-96 1
5298 | CoIl.....cvvviiii]evennnaninndoiiiia 1:30 1 |
5327 | Fel..............o]eviiiinneiiiferinnnninne, 176 2 |.............. 206 3
5343 | CrlIl...............]eceeeeiieiiii e, 144 1 ..., 1-89 2
4053:83 | TiIL Fel..........]..ccoevvviviifovinnninnne, 1-:8 3 |......oiiiitn 2-00
5406 | CrIl.........covviieeeeiiinniideennnaaa i 1-85 1
1-79 2
54:19 | Fel....ooovviiivii]eeiinnniiidiiinnanannd i 1-95 1
5449 | ZrI.. ... ... 158 2 |0, 2-04 2
5482 | Fel.....ooviiiii]eernineeiindiiiiiinine, 215 2 [l 2-45 1
5501 | ZrI....ocoooeiiii]ieiiiiiniinidiiiiiiieiiiae, 201 2 ...l 239 1
55:55 | MnI.........cooioioeiiiiiiniiid]iiiiiiennn, 211 4 ..o, 2-38 4
56-01 | Fe L, CrIl..........|eevvviivnnii]iniiiiiiiiiiiiii i 175 1
L5 1 R 1.8 3 |l 213 1
4056-37 | Fel.....ovvvvvii]oenereiinniiiniiiiiniens, 192 3 |, 213 1
L0 250 N [ AU P O 1-70 1
57-18 [ CoI.....c.viviii]ennnnn PR P 203 1 |...coiiinnn. 1-93 0
57-36 XY S PO PO 2-29 1
57.52 | MgL......oooooivfoviiiinnnn il 236 2 |....oi0iieienn 2-52 2
3 S I R PO 191 1 [ iiieeeas
L [ O ) R S N O 2.25 2
5820 [ Fel.....oovvvvvvee]oeviinnniinn]iiiiniinnn, 206 3 | 2-26 3
58:56 | Col. .o ]inrininiii]iiiiiniinn, 1:46 1 |0, 1-99 1
5876 | FeI, Crl.......... ] vvvvvvvviiiifinininiiie, 1:97 1 ..o, 2-33 2
58:93 | MnI.........covivioeeennninn]iiiiniiiinn, 25 S T U 2-15 1
4069-40 [ MnI.. ... . ... oo fiiiiiiiiniiifieiiiiiiiinn, 192 2 | 2-18 3
5972 | Fel......oovvvvii]oneninnnninnd]oninniiiina 193 3 |, 206 3
BO-98 |.oviri i e 1-68 2
60-28 | Til...oovveni]ininneniiien]oniniiiiann, 1:72 3 |.ooeiiiiina. 2-02 3
BO-51 o] e 1441 1 ..., 1.73 1
6078 | Fel...oooovvvvi]erinnniiiniidineiiiiinenn, 156 2 ... 1.78 2
6100 | NAIL, Fel.........|eceevnvninniifevenniiinn, 1-80 3 |, 206 3
(3 R A I I DO P 1446 2 |.............. 1-60 2
61:74 | MnL..........ooooi]vevinnnniinn]iniiiiniien, 1:90 2 | 2.0 2
61.97 | Fel................leeeeviiiiiii]oniin 195 2 |.......ae 215 3
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TABLE 8. OBSERVATIONS OF LINE INTENSITIES IN THE SPECTRA OF
DWARF AND GIANT STARS—Continued
- . . aC. Min U. Maj. n Boot Drac.
mgt(;l Identification log 1{‘1 \:’L ﬁog A(”\\{, logs.ll]& wt l(fg A wt lgg Aafvt
406245 [ Fel............... | 2:12 3 |
6268 |..... ... ... 1:89 0 [
6296 ... ... e 1:38 0 (e,
63-31 | Fel...............|veiiiiiiinnnerennn, 230 1 O
63-61 | Fel. 256 4 |.............. 280 3 |.............. 3:04 O
6393 [ VI...............]oeviviiiioennon, 2:17 1 |
6407 | Cr1I T s O S
64-22 1 T o e 1579 0 oo
64:48 | Fel...... 1:94 2 [, ... 202 2 |
65:09 | Til, Mn1I 152 2 |.............. 177 2 | 2:18 2
4065-39 | Fel 1:74 2 (... 1:86 2 |.............. 2.10 2
656-62 |.................... 141 2 |....... ..., 1443 1 |.............. 1-86 1
66-15 | Mn1I 168 3 |.............. 197 2 (... 210 1
66-37 | CoI............... 1-48 2 |.............. 2200 1 |............. 217 1
66-60 | Fel 1-8 2 |.............. 201 1 |....ooiiiin... 2-18 1
6678 | .. . e 170 0 ..., 1-94 0
66-99 | Fel. 2:14 3 |.............. 214 2 |, 2.27 2
67-29 | Fel................ 2:13 3 |, 2:06 2 |....... ..., 2-:32 2
6754 | ... ... . 1:06 0 |.............. 157 1 |.............. 1.95 1
67-80 [.................... 111 0 ..., 1:556 1 |.............. 1-86 1
4068-00 | Fel................ 2:16 4 |.............. 2:25 3 | 2-30 3
68:57 | CoI............... 128 2 |.............. 167 3 |.............. 206 3
68-86 CelIl..........ccoifveeiniiniii]eiiiniiiint, 1-37 1 |[.............. 176 1
69:09 [.................... 1:56 3 [.............. 177 4 |.............. 211 2
69:28 | NdII.............. 1:28 2 oo 1-76 1
69-61 f.................... 148 3 [, ... ..., 42 2 | 1-86 3
7005 [ Fel................ 116 0 |.............. | I | 1:31 0
7030 | FeI, MnI.......... 176 3 ... 187 3 ... ... ..., 2:06 2
70-81 | Fel................ 1-98 3 [.............. 206 2 |.............. 2:25 2
7111 (ZeXI............... 1-63 2 [.............. 1:37 0. |.............. 1-76 1
4071-76 | Fel................ 257 5 ...l 28 5 [.............. 297 3
72:86 | ... e 1:77 0
7253 [ Fel................ 1-.80 2 |.............. 1:86 2 |.............. 2-18 2
7270 | Ze ... 244 1 |
72291 L e 147 0
7313 ... 1:22 2 [ 1.:66 2
7349 | Cell............... 1:37 1 |, 127 0 |l 177 2
73-77 | Fel. 207 4 | 205 4 |.............. 2.27 3
7407 ... e e 1.22 0
7433 | 117 1 (..o, 137 2 ... 1-52 1
4074:81 | Fel. 209 3 |[.............. 220 4 |00, 2:55 4
75412 [ NdIL.............. 1:67 2 (... 1.8 2 [.............. 1-86 1
75-32 | 1:17 0 |, 167 1 |........oo.... 1.72 1
7574 | Cell............... 1:64 2 oo 177 0
7595 | Fel................ 1.87 2 ... 1-97 4 |.............. 2-37 2
76-21 | Fel................ 1-57 2 | 1-:8 2 |.............. 2:27 2
7650 | Fel................ 1-85 1 oo
7665 | Fel................ 2:19 2 [, 230 2 |, 2-57 3
76-87 | Fel,CrIl.......... 200 2 |.............. 2:14 2 |, 2:07 1
7708 1CrI.......oooovvii]ivennniniidiiniiiiiiidoni i, 1-47 0
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TABLE 8. OBSERVATIONS OF LINE INTENSITIES IN THE SPECTRA OF
DWARF AND GIANT STARS—Continued
Wave- a C. Min, . . 3
length Identification log A wt golg] J{M v‘:% logsxnwt l(ngAoovtvt lggDAia;t
4077-39 | Lall, YI..........0.. ..ol 1:81 1 [...iiiiinnn.. 2:42 1
77-72 [ SrIl............... 2:67 4 |.............. 256 4 (...l 270 2
T7-98 | oo e 1:52 0 {........uut.. 2:12 1
78-42 [ FeI, Til........... 212 3 |l 2:23 4 [, 2-40 4
78-83 Fel................ L B | T O Y PR 1.37 0
79-24 [ MnI............... 205 2 |, 219 3 ... 247 2
79-40 MnI............... 2:07 2 |l 208 2 |0, 213 1
79-85 | Fel................ 206 3 |.............. 1:98 2 |, 2:17 3
80-23 [ Fel................. 196 3 [.............. 195 4 |.............. 2:06 2
80-44 ... e 1.55 1
408060 [.................... D A 1 R S 1.52 1
80-90 [ Fel................ 177 2 |, 1.81 4 |.............. 1.96 3
81:25 [Fel................ 1.78 2 |, 1.78 4 |.............. 2:04 3
81-73 [CrTl................ 1:3¢ 2 |
8214 | Fel................ 1-84 2 |.............. 1-80 4 |.............. 2-13 3
82-44 [Til,Scl........... 179 2 | 191 2 |.............. 2:2¢4 3
8296 [ MnI............... 198 3 |[.............. 2.04 4 |.............. 2-15 3
83:20 [CelIl............... 1449 1 | e 1-68 1
8365 | MnI, Fel.......... 2:36 4 |.............. 238 6 ...l 2-49 4
8402 [.......... i 1:28 0 |
4084:32 [...........cciiiinn 1:28 0 |ooooooon e 1.58 0
84:50 (Fel................ 2:16 3 |.............. 2:28 5 |ooiiiiiiniin. 223 3
8504 |Fel................ 1.8 2 |.............. 2:12 2 .. 2-13 2
85:32 | Fel................ 2:18 2 |l 2:18 3 ...l 2.33 2
85-99 X o PR 2.06 2
2-:04 2
2 . O [ I 1-68 0
86:32 [.....ciiiiiiiiiiiiiiiiiie e 200 2 [.............. 2:3¢ 3
86-72 | Lall............... .o i]innnnia, 1-80 2 |.......ooinl. 1.93 2
87-10 Fel......oovveiiiiinniniiiinii]eiiniia, 1.98 4 |.............. 2.08 2
87:30 | FelIl..............]eeeiiiiiiiiidiiiniininiiii]eniiniiiiiiiidiiiinin, 1:70 1
408760 [ CrIL..........cocvvfevvivnvnnneii]ininnnnnnnnnn, 1:68 3 ..ot 1.80 2
8780 [ e e 1-68 2
88:28 |.viviiiviniiiiiiiiiei e 1:39 1
88:57 | Fel.............co]oeviiiininiiiininnnn, 198 4 |.............. 202 2
88:85 [ CelIl.........oovvv]ievnnniiiinn]iiiiiieninin]ieniieiainadiviiiniininn, 1.7 2
89.22 - R S 1.98 4 |.............. 198 3
90-08 | Fel................|covvven it 206 3 [........0c..n. 2:44 4
90-54 VLZrIL....ooooo | iieiee e 1.8 3 [.............. 2:28 3
90:98 [ Fel.........ovvv]eeeennnniii]innneninnnn, 190 4 |.............. 2:16 4
9156 T O [ o 2.02 4
4092-38 | Col.....ccovvvvvefiiiiiiiinineriiiiinniiiiieien i 2:68 2
9265 [ VI.............. P A S 248 2
93-17 [ e 148 1
9363 [ e 1.63 2
9399 [ e e e 1.58 2
9441 oo e 2-16 2
L () R O S AU P 1-78 1
94.96 | Cal.......coovvvvifevnnivniiiniifiriiiiiiiiiiiinenreniiiiiideveniiiinans 2-25 2
95:30 | MnI.............o oo iii v 2-31 2
95:49 [ VI.......oooviiii]eveninnnedoarrr e 1-78 1
43962—5
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TABLE 8. OBSERVATIONS OF LINE INTENSITIES IN THE SPECTRA OF

DWARF AND GIANT STARS—Continued

Wave-
length

Identification

¢ Boot.
log A wt

7 Drac.
log A wt

4096 -05
9666
96-95

4101-75
0665
06-93
07-50
07-90
08-13
08-51
09-04
09-47
09-80

4110-53
10-91
11-42
11-80
1230
12.72
12.92
13.25
13-66
13-86

4114-12
14-45
14-95
15-19
15-36
15-96
16-52
16-73
16-93
17.57

4117-83
18-18
18-55
18.77
19-38
19-60
19.86
20-19
20-60
20-82

4121-32
21-80
22-15
22.31
22.52

22.67
23-23

..............

...............

..............

..............

Sun
log A wt
3-48

....2.14 . i .

1-98 2
1-73 1
2.12 3

o 40 1

1-46 2
1-38 1
2.08 4
1-89 2
2.00 2

1.80 4

1.88 -3
1.53 1
1-63 3
1.92 3
1-52 2
212 2
2-39 3
1-95 2
1-58 2
1.77 2
2.0 3
1-59 2
135 2
217 2
2.09 3
1-60 2
2:09 2
1-87 2
1.78 2
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TABLE 8. OBSERVATIONS OF LINE INTENSITIES IN THE SPECTRA OF
DWARF AND GIANT STARS—Continued
Wave- . . aC. Min. U. Maqj. 2
length Identification log A wt iog A w{, logs,l‘linwt lozglikoo&t lggDz{a:vt

412347 | VI................ 1:66 1 |.............. 1:96 2 [.............. 2-38 2
2376 [ Fel................ 211 2 ... 2:20 4 |.............. 2.-56 3
2449 |(........ ...l 1-68 2 |[.............. 1:73 3 |, 1.90 2

4124-84 [ CelIl, YII......... 1.92 2 |.............. 1-80 4 |.............. 2-10 3
2563 | Fel................ 193 2 |.............. 204 2 [.............. 2-20 2
258 [Fel................ 1:91 2 |.............. 1:92 2 ... 2-19 2
26-18 | Fel................ 208 2 |.............. 2:14 2 |.............. 2-35 2
26:50 [ CrI................ 1.72 2 ... ..., 1-84 2 |[.............. 1-91 1
26-8 | Fel................ 1:64 2 |.............. 1:76 2 |.............. 1.96 2
2730 [Crl................ 198 2 |.... ... ..., 1-61 2 |[.............. 1.76 0
2762 (Fel................ 2:11 2 [ 213 2 ... 1-56 2
2780 [Fel................ 2:11 2 ...l 2:14 2 [, 2.31 2
28-11 [ VI................ 2:21 3 ...l 2:14 3 ... 241 3

412835 | YL, CrI........... S | O Y N
28:75 [ Fell............... 1.94 2 |.............. 1:82 3 |.............. 2.01 3
28-94 | e 146 0
2019 (CrI,Fel........... 1:96 2 |[.............. 206 3 |......... ..., 215 2
2047 | 179 2 |, 1983 2 ...l 241 2
29.72 | Eull.............. 1.8 2 |.............. 1-86 2 |.............. 2:21 1
3001 | Fel................ 1.8 2 |, 197 3 |l 2.22 2
3040 ........... ..., 156 1 |.............. 1:51 2 |, ..l 1.93 2
30:65 | Ball............... 1:93 2 f.............. 1:76 2 |.............. 215 2
30-88 |..... ..., 1-81 2 |.............. 1:36 0 {.............. 152 0

4131:12 | CeIl............... 1:73 2 |, 1.8 2 |.............. 211 2
31-39 | CrI................ 1:61 2 |.............. 1441 0 [...vneiinnn, 1-58 0
32:07 | Fel................ 246 4 |.............. 263 5 |00l 2:86 4
32:55 | i 1:93 2 |.............. 207 2 |, 2-3¢4 2
3289 (Fel................ 217 3 | 2:20 4 | 2:31 2
33-34 | 137 1 |
33-61 | Fel 1883 2 |.............. 1:75 2 |, 2.01 1
33:84 [ Fel................ 207 2 |.............. 217 8 ... 2-40 1
3446 | Fel................ 2056 2 | 2:42 3 | 2-81 3
34-68 | Fel................ 2:20 2 [, 2:20 2 |....... e 241 1

4135050 | MnI............... 1-:64 2 |.............. 162 2 |.............. 1-71 1
35-30 | NAIL.............. 1:62 2 |.............. 1:63 2 |..............

2-14 2
35:47 | ..o 1444 2 | e
3575 |oveiiiiiiii 1:58 2 |[.............. 161 3 |[.............. 2.01 3
35:99 |........ ...l 150 2 |
3630 |.................... T S O O O
36564 [Fel................ 1:93 2 |.............. 202 4 [0, 2199 b
3702 | Fel................ 209 2 |.............. 209 3 [.............. 2.-36 4
37.23 | MnI, TilI.......... 157 1 [

2:30 3
3741 [....... ... ... 1.8 2 |.............. 202 2 [..............

413766 | CeIl............... 1-72 2 |[.............. 164 2 |.............. 1-80 2
3796 [ Fel................ 164 2 |.............. 1-:83 3 |...iiiiiinn.. 1-99 2
38:36 [.........ci0iiunnnnn 182 2 [........... ... 1-80 3 |.............. 211 3
38-82 [ Fel................ 166 2 [.............. 1:57 2 ... ... 2-14 3
39010 |... ...t 161 2 |.............. 172 2 ..., 1.97 2
30-41 ... i 1.84 2
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TABLE 8. OBSERVATIONS OF LINE INTENSITIES IN THE SPECTRA OF
DWARF AND GIANT STARS—Continued
- . . a C. Min. U. Maj. Sun Boot. Drac.
lv!x?;t‘il Identification log A wt £log A w{ log A wt loEg Awt lgg A wt
4139-94 | Fel................ 191 2 191 2 2.00 4 211 2 2:21 5
40-19 |... ... 127 0 | 1440 0 |oooiiiinnnnn, 1-72 2
4042 ... 1-94 3 2.02 3 1.92 2 212 2 2:30 4
40:75 [ .. 1-32 0 142 0 1-44 2 162 0 1-92 2
414106 | MnI............... 1-55 2 142 0 1-60 2 1.82 2 1-67 2
4163 [ 1-62 2 1-62 1 1-63 2 183 1 2-12 2
41-87 | Fel................ 1-82 2 2.02 2 1.97 2 216 2 2:31 2
42.25 | ... 1-92 2 1-83 2 2.06 2 212 1 2.37 2
42-52 TiT.o.....oovvvnenn. 1-97 2 2.02 2 214 2 222 1 242 2
42.93 | .. .. 1-66 2 1-82 2 1-83 2 187 0 2:32 2
43-44 [ Fel................ 2:26 3 2:31 2 245 2 262 0 267 2
43.87 | Fel. 2:46 4 252 3 2.72 4 282 0 297 4
4452 | .. 1-57 2 172 2 157 2 | 1-87 2
44.80 f... i 1-22 0 152 1 |, 1-77 2
177 1
414500 [..... ..o 1-56 2 174 1 1:60 2 202 2
45-20 Fe 1. 1.64 2 1.82 2 1-67 2 177 1 1-92 2
4555 |... i 1-49 2 1.57 1 1-63 1 181 1 1-82 2
4577 Lo 1-86 2 175 2 1-92 2 197 1 2.30 2
46-06 | FelI................ 1-92 2 197 2 212 4 2:22 2 2-36 3
4646 [ CrIl............... 1-58 2 157 0 ..., 162 1 1-67 2
4669 (Crl................ 1-36 1 147 0 |oiiiiiinn, 157 1 1-82 2
4698 |.. .. 1-77 2 1.72 2 1-80 2 190 1 2:02 2
4735 | 1-87 2 2:04 2 1-90 2 193 1 2:20 2
4764 | Fel................ 2.16 3 222 3 2.23 4 229 2 2.58 4
414822 | 1-50 2 152 1 |oeeiiiiiiennn. 172 1 1-72 2
48-51 | 1-32 2 1-62 2 1-62 2 167 1 1-92 2
48.78 | MnI............... 1-54 2 162 2 1-55 2 172 1 1-90 2
49-18 ZrII............... 1:94 1 192 1 211 1 2:42 2
240 5
49:36 [ Fel................ 2:24 2 211 2 232 1 249 2
49-77 Fel................ 1:57 1 2-00 2.01 2 2:04 2-45 4
49.98 [CelIl............... 1-:36 1 164 1 [.oiviiinnnen. 183 1 |......c.vv.n.
50-26 | Fel................ 1-95 2 194 2 206 2 2:14 1 2:27 2
5046 [ CoI............... 1-80 2 1-85 2 1-93 2 171 1 2.09 2
50:72 | 152 2 [evvvnivnenei]oriiiiiiiindeviiiiiiinn 1-87 2
4150-98 | TN I, ZrII.......... 1-81 3 1-84 3 1-91 4 194 2 2:30 3
5170 | 1-38 0 162 1 |.oooiiiiiininn. 192 0 1-97 2
5194 | Fel................ 2.17 2 1-82 1 1-93 2 216 1 2:52 2
52:17 | Fel.....coooovnnnn 2.18 2 2-32 3 243 4 237 2 262 3
B2:B7 | ) 5 L O A
52:76 | CrI,Lall.......... 158 2 |oooiiiiiin... 152 0 1-97 2
’ 1-74 3
5305 [CrI................ 152 2 52 2 166 1 1-72 2
53.42 [ Fel................ 152 2 1.92 3 1-83 2 18 1 195 2
5362 |....... i 1:32 0 fevvviviiiiiiiiiiiiinieee
53.91 | Fel................ 2.23 3 2:17 2 2.33 3 252 2 2.55 4
4154-11 | Fel................ 1-90 2 197 1 1.92 2 202 1 2.02 2
54-50 [ Fel................ 2:20 2 2:25 2 2.28 2 2:3¢ 1 2-50 3
5479 [Fel................ 2:17 3 2:15 2 2.22 3 232 2 2.32 3
55:16 [.... i, 1122 0 | 1-57 2
5587 |..viiiiiiiiiiiiie 122 1 [l 130 2 |l 1-82 2
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LINE INTENSITIES IN SPECTRA OF ADVANCED TYPE 171
TABLE 8. OBSERVATIONS OF LINE INTENSITIES IN THE SPECTRA OF
DWARF AND GIANT STARS—Continued
Wave- ] . . aC. Min. U.Ma. un . .
length Identification log A wt ﬁog A w% logSA wt l(ngXO:vt lgng{afvt
415560 |.................... 1.52 2 1-82 3 1-58 2 1.77 2 1-82 2
56-01 |.................... 178 2 195 2 1-89 2 2:02 1 221 2
56-32 [......... ...l 2:17 2 212 2 2:24 2 2.22 1 2:52 3
56-75 [ Fel................ 2-38 4 2-37 3 241 4 2.57 2 2.72 5
5726 |.... ... 1-56 1 1-:28 0 162 1 |..............
415779 | Fel................ 215 3 223 3 2-27 5 2-37 3 242 4
5806 |.................... 1-52 1 1447 0 |l 172 1 2.:04 2
58-39 |........ ...l 1-62 2 1-82 2 1-78 2 1-72 1 1-92 2
5881 Fel................ 2:10 2 2:03 2 2.09 3 2:21 2 2:21 4
5918 |.. ... ... 2:06 2 2-14 3 2-14 3 2:23 2 2:17 4
5964 |.................... 1-28 1 1-73 2 1:36 2 |[.............. 1-63 2
5985 |......cieiiii 1-57 2 1-38 0 1-28 2 163 1 2-10 3
60-10 |............. ... 1-38 1 1-60 1 1-59 2 1-87 1 201 2
60-35 |.............0.in, 1-80 2 1-92 2 1-93 2 213 2 220 3
60-55 | Fel................ 175 2 1-68 2 1.73 2
1.73 2 1:63 0
4160-77 |......... i .33 1 1-50 2 1-53 0
6106 | Fel................ -73
202 2 211 2 2.20 2 2.53 4
61-23 ZrIl............... 2:04 2
61-52 | TiIl,FeI.......... 2-14 2 2-12 3 2-13 2 213 1 2-43 4
61-80 | SrIl............... 1-97 2 1-46 1 1-68 2 1-91 1 1.78 0
62:46 |.................... 1-53 2 1-68 2 1-70 2 1-78 1 1-88 2
6266 |.................... 1-38 1 1-68 2 1.70 2 1-71 1 1.88 2
62-92 [.................... 1:81 2 oo
63-62 | TilIl............... 2-30 4 211 3 2-23 6 2-33 3 249 6
64-01 |[.................... 1-44 2 143 0 |[.............. 1-60 1 1.93 2
4164-28 |............0.0oonn. ‘73 3 1-78 2 1-96 4 206 2 2-19
64-64 | NiL................ 43 1 1.94 1
1.73 1 1.7 3 1.7 2
64-81 |.................... 1-61 2 1-93 1
65-12 [..............c.o.... 1-61 2 1-56 2 1-63 2 1-88 1 2-11 2
65-39 | Fel................ 1-87 2 1-88 2 2.07 2 2-23 2 2.34 2
65-59 [ CeII,CrI.......... 1-78 2 1-89 2 1-82 2 1-43 0 203 2
66-00 | Ball............... 1-59 2 1-73 2 1-33 2 1.74 2 1.88 2
66-28 |...........c0.iinn. 1:63 3 |.............. 1-50 3 1-60 2 1.73 2
66-67 |.................... 1:33 2 |ooiiviiiiiii 2.03 2
66-91 |[.................... 1-61 ) 1-:80 2 |[.............. 2:23 2
416727 | MgI............... 2-37 4 2-44 3 246 3 2-53 2 2.61 4
67-63 |........... ... 1-75 1 1-68 1 1-90 2 1-95 1 2.28 2
67-90 Fel................ 1-96 2 217 3 218 4 2-23 2 2:43 3
68-60 | Fel. 1.77 3 1-82 2 1.90 3 1-98 2 213 4
6896 | Fel................ 1-83 3 1-83 2 1-81 2 200 2 2.08 3
69-20 | TiI................ 1-33 1 |, 1:33 2 [ 1-96 2
6961 |.................... 1-59 1 1-73 1 1-80 2 1-88 1 1-83 2
69-76 | Fel. 1-83 2 200 2 1-93 2 2-17 2 213 2
7010 [......coviiiiii... 1-63 2 1-53 2 1-58 2 1-90 1 1-97 2
7043 |........ il 143 2 |.............. 133 0 |........n.... 1-73 2
4170-91 | Fel................ 1-93 2 2-23 1 2:-33 6
2.37 6 2:3¢ 6 2-23 1
71.06 | Til................ 213 3 | e eeiieeenn,
7151 |..... ... ... D I X N R S Y RN seesaane
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TABLE 8. OBSERVATIONS OF LINE INTENSITIES IN THE SPECTRA OF
DWARF AND GIANT STARS—Continued
- . . a C. Min. U. Maj. Sun Boot. Drac.
1?:;'& Identification log A wt og A w{: log A wt loEg Awt lgg A wt
417172 | Fel................ 1-85 1 1-77 1 1.73 0 213 1 2-22 2
71-91 Fel, TilIl.......... 2:20 2 2:06 1 2.00 2 217 1 2.35 2
72.10 [ Fel................ 2.23 2 2:14 2 2.28 3 2.23 1 2-38 2
72:52 | 1-99 2 1-63 1
244 5 2.55 2 2.74 5
72.73 | Fel................ 215 2 2-31 3
72:99 |...iiii e 1-583 0 1-73 0 1-83 0 |[..............
73-30 | Fel. 1.74 1 1-58 0 1.98 1
261 5 2-57 5
7348 | Fell, TilIl......... 2.27 3 2:35 5 2.28 2
4173-96 | Fel. 2:13 3 2-11 4 2.09 5 2:23 2 244 4
T R 1.74 2 1-75 2 1:66 3 1-87 1 1.94 2
7492 [ Fel................ 2.14 4 2-17 4 2-18 3 2-44 2 244 5
7516 |overoneeniiii i 1-94 2 1.78 0 1-69 2
7564 (Fel................ 2:-14 4 2-11 3 2-15 4 2:34 2 2-34 4
75:92 |ouriiiiiiiniiinnn, 1-44 1 1-66 2 1-71 2 1-79 1 1.94 2
76-56 | FeI, MnI.......... 214 4 2-19 3 219 5 2-39 3 249 5
76-98 [.........oii 1-37 1 1-74 2 1-60 2 1-54 1 1-84 2
77-31 | NdII.............. 164 0 |...ooinnnn...
2-45 5 2-54 3 2.79 5
7757 | YIL,Fel.......... 2.3¢4 3 2:38 5
417784 |.ooiiiii e 1-69 1 1-89 2 1-74 0 1-54 0
78-05 | Fel................ 1-86 2 1:64 1 2.02 3 2.08 1 206 2
7846 |....... ...l 157 2 | 1.65 3 1-84 1 2.27 2
78-86 | FelIl............... 2.24 4 2.:04 3 1-99 3 2-10 2 2-20 2
79:20 | D 04 S T O O O P
79-37 | VI,CrlII........... 2.22 4 2:17 3 2:290 6 2-38 3 2.62 6
79-82 [ ZrII..........c..o et 1:20 2 | 1.54 0
80-08 [....ccviiiiiiiiiann, 836 2 | 1-97 2
8040 |Fel................ 1-:50 3 1-59 2 1-88 4 1-88 1 2-26 2
80-79 ...t 62 3 1-79 2 2:056 4 2.15 2 2.38 3
4181-19 |......oiiiiiiin 1-36 2 1:84 2 i iiiienieneanaens 1-79 2
£23 7 S O 172 1 [l 1-84 2] |, 2:30 2
81-77 | Fel...........o..0. 220 2 234 3 2.36 3 2.73 3 2.47 2
81-97 ...l 1-86 1 194 1 203 2 |
82:37 |Fel................ 202 2 2:06 3 2.09 3 2-22 2 2-37 5
82.75 {Fel................ 1-84 2 1-80 2 1-85 3 201 1 214 2
8300 |Fel................ 1-564 2 1-72 1 1-84 3 1-59 0 1-99 2
8328 [.o.viiiiinien e 1-57 0 212 2
1-95 4 2-24 2
83:46 |..........iiiiiiinn 2.06 3 201 3 2.04 2
8399 |..........iiiiiin, 210 2 214 3 2199 3 2-3¢ 2 224 3
4184.29 | TiIl............... 2-04 2 2.04 2 1-99 1-94 1 2:22 4
84:53 | NiLFel........... |t 1-54 1 |.............. 1-54 1 |.....ooeoin...
84-88 | Fel................ 2-14 4 214 3 212 5 224 3 222 6
85-38 [...oiiiiiiiiiiiin, 1440 2 [ 1-57 2
8565 [.........ciiiiinn, 1-34 2 1.76 2 1-76 4 1-89 3 1-94 4
86-11 | Til................ 1-58 3 169 2 1-74 3 1-74 1 2.:05 3
86-34 ... ... 1-54 1 1-64 2 2.04 1 1.84 2
86-61 | CeIl........ e 1-84 2 2.09 2 203 3 224 1 2-14 3
87056 [ Fel................ 229 5 2.3¢ 3 246 5 2:63 2 2-59 6
8756 | Fel....vvevevvevrui]ivnnnninnont, 1904 0 | .
8778 | Fel................ 244 4 244 4 2:59 6 275 2 269 6
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TABLE 8. OBSERVATIONS OF LINE INTENSITIES IN THE SPECTRA OF
DWARF AND GIANT STARS—Continued
Wave- : : a C. Min U.Ma. Sun Booi
length Identification log A wt qog A w{, log A wt lt)Eg A vtvt lggDAr.avcvt
418812 ... 1:64 0 |
88:34 |........iiiiiii e 1:54 1 |
88-73 |..... i, 216 4 2-13 3 2-19 3 2290 2 2:27 5
8002 |[............ ..., 1.75 2 1-:90 2 2:10 3 2:256 2 1.94 3
89:55 |.......... .. e, 1-85 4 1-95 3 1-95 5 213 3 2:23 5
8987 |...... it 1-40 1 1-70 1 1:45 2 ... ... ... 205 3
90:16 | CrI................ 1-55 2 1-85 2 1-69 3 1.99 3 2:21 5
9042 | 1-65 3 1:85 1 |
90-70 | Col................ 1-55 2 1-79 2 1-88 3 1-99 2 2:25
01.42 | Fel................ 2:33 4 2:43 4 2-48 5 2:61 3 2.65
4191-67 | Fel................ 1.99 2 1-90 1 2:05 2 2:07 2 225 3
92:056 [..........c00vuninn 1-59 2 1.95 2 1-82 3 1.93 2 1.8 2
92:54 | 1-67 3 1-97 2 1-93 5 219 2 2:.00 4
92-88 ...t 1:30 1 f..o.ooooaeen] 165 2
1-30 2
93-13 | CeIl............... 1449 3 | e 175 3
93:34 | i 1.68 2 1-35 2 1-85 2 199 3
93:65 | CrI................ 1.72 4 1-60 5 228 5
1-89 3 2:00 4
93-88 ...ttt 1.45 2 |l eeeaenee e
9428 ... 1-35 3 155 1 1:56 3 ..., 194 4
9448 | e 161 2 |
419470 ... e 1-90 3 2:05 2 223 3
94-88 ..., 1.76 2 1-87 2 201 3. 205 2 222 3
95-35 | Fel................ 2.23 4 2.21 2 2:30 3 235 2 245 4
95-59 [Fel................ 2.03 2 2:18 2 2.01 2 2:33 2 230 3
0595 | 145 0 |..............
96-22 | Fel................ 2-07 4 208 3 2-18 3 2-22 2 241 4
96-58 | Fel, Lall.......... 1.91 2 1.98 2 2-13 3 220 2 2.58 4
9688 |.......coiiiiiiiinn, ¥ S O O
97-07 | CON......oovviieiniin 1-95 2 208 4 2:25 3 255 5
97-24 |Crl................ 1:68 2 oo e
419749 | ... 1:50 2 oo
9770 | CN...ovviviin e 1-80 0 [..............
98:10 | Fel........coiiiifeeeninenanii]oiiiiinian 200 0 |..oovniiiiinioiiii
98-28 | Fel................ 2.55 4 270 4 2:66 3 2-75 3 28 6
98-61 Fel................ 2:03 2 2:09 1 2:12 2 2:20 2 2:25 2
99-11 Fel................ 2:33 4 2:32 3 2-39 5 2:56 3 241 6
99-95 | Fel................ 1-97 4 213 2 219 5 2-25 3 240 7
4200-44 [ NiI................ 1-57 2 1-85 1 1.7 2 165 2 |..............
00-70 |......ooiiiiiiiin 1-69 1 2:15 2 2-25 3 2-31 2 239 3
00:93 [Fel................ -12 -09 2-08 3 2.25 2 231 3
4201-28 |......iiiiiiiia 1-25 0 158 2 |[.......oo..n. 1656 0 [..............
01-70 | Nil,Fel........... 1-73 1 1-95 2 1-92 0 1-:85 0 |[..............
0204 [Fel................ 243 4 2.47 3 69 4 2.84 3 295 7
02-35 [VIL................ 1-90 2 1-81 1 1:72 0 |
02:75 | Fel................ 1-81 2 1-99 2 1-91 3 2:05 1 2:13 3
02-97 [ Cell..ooovvvvnnvn] e e 1-98 3
1-63 2
03-14 |..oovvvirennninnnen. 1-92 2 1.77 3 197 2 |l
03-58 | Fel,CrI........... 1-67 2 1-91 1-98° 3 2:13 2 2:25 4
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TABLE 8. OBSERVATIONS OF LINE INTENSITIES IN THE SPECTRA OF
DWARF AND GIANT STARS—Continued
- . . aC. Min. U. Ma). Sun Boot. Drac.
Fe‘:‘gvt‘il Identification logC A wt ﬁog A w{ log A wt loEg Awt lgg Awt
4203-99 | Fel................ 2:23 4 2:25 2 2:26 5 2.36 3 241 4
04:22 |.....cciiiiiie 1.74 1 1:69 1 |
1-81 2
04:48 | CrI. ... ] 1:66 1 |.......... i
4204-75 |CH, YII........... 1-77 2 2:10 2 2:02 4 222 3 210 3
0504 |..0ovvveeniniiiinn, 2:05 3 1-86 2 1.99 3 1.97 2 246 3
05:38 .. 1.76 1 1-61 2 1-.81 2
2:36 5
05-54 | Fel................ 2:14 4 2:06 2 2:10 5 2:16 3
0592 ..o, 1-37 1 | 1-51 2
06-32 |...oovvviiiiiiiiennn 1:56 2 [.............. 1445 2 |t
06-69 |Fel................ 2-15 4 2.36 4 2:28 5 2:51 4 2-54 7
07-14 | Fel................ 2:00 2 1-96 2 1.93 3 2:16 2 2-23 4
07-41 | CN,CrII.......... 1.77 2 1-77 2 1-87 3 1-88 2 1-87 3
07:-82 |....ooviiiiiiiiinn, 1-48 3 1-76 2 145 4 1-56 0 1.76 4
420814 ... i 1-86 2 1.74 2
08-33 | Crl....ccvvvnnnn. 1-36 0 1.76 2 1445 2 [.............. 2:11 3
08-61 Fel.....o..o..oo0 206 4 2.01 2 211 5 2:21 2 2:26 4
08-97 | ZrIl............... 1-91 3 1-76 2 1-74 3 1-96 2 2-:01 4
09:49 | ..o 1-66 2 1-81 2 1-99 3 2:03 2 2-11 3
09-79 | VIL................ 1-85 3 1-93 2 1-84 2 2-25 2 2-25 3
10.-35 | Fel.. 2:26 5 2-36 3 2-35 5 2-46 4 2-56 6
10-96 CH................ 1-68 3 2:00 2 2:06 5 2:16 2 2:16 4
11-35 [ CrL....coooinnnnn. 1-56 3 1-72 2 1-45 2 1-73 2 2-11 4
11:72 |ooooviiiiit, 1:53 1 [t 1-76 0
11-.90 | ZrII............... 1.92 2 1-96 2 201 5 2:06 4 235 5
421228 | 1446 2 ..o e 1-76 3
1265 |.oovviiiennnnnn. 1.84 4 201 5 2:01 5 215 3 221 5
B2 T I S A 1-56 1 146 0
13-16 CN,CrI........... 1-41 2 1-56 2 1-49 3 1-61 0 2-14 4
1364 | Fel................ 2:12 4 2.04 3 2-11 5 2:22 2 2-36 5
1393 | 1:36 1 1-71 2 1-81 2 2:03 2 2-16 2
B L 1-47 2 1-55 2 1-46 3 1.79 2 2:-16 3
1460 |.......covviiiiinnn. 1-38 2 1.56 2 1-60 3 1-76 1 2-25 3
D 1 I 1-72 2 1-56 2 1-98 2 2:21 2
1556 | SrIL, Fel.......... 2:62 5 2-56 4 2:62 5 2-:60 4 2.96 4
4215-97 | Fe,CN...........|ceeeiviiiieeinnn, 1-83 2 [l
2-73 3
16:17 | Fel................ 2.23 4 226 3 2-29 3 2-53 4
R T N 1-61 1 1.75 3 1:76 1 |..............
1723 |CH..............t. 1.74 2 1-96 2 2-08 4 2:16 2 2-16 4
17-54 | Fel................ 219 4 [ 2:21 5 2-26 2 2:26 5
1822 |..ovviiiiiiiin 1:79 2 |l 2.01 2 2:06 5
2:04 5
1841 |oovvviniiiieinnnnn. 156 1 |[.............. 1-84 1 [..............
1871 | CH................ 171 2 1-96 2 1-94 3 2.01 2 1.8 5
1919 |oooiiiiiiiinnnnn.. 1:63 0
230 5 2:3¢ 6 247 5 2-42 8
1941 | Fel................ 2:27 3
422004 | VII................ 1-81 2 1.72 2 1-76 3 1-87 2 199 3
20-35 | Fel.......ooo.oot 2.04 3 2.03 3 205 4 2-21 3 2.27 5
2069 | ... 1-87 2 1-57 2 1:36 1 |
21:20 ...t 1446 2 |
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TABLE 8. OBSERVATIONS OF LINE INTENSITIES IN THE SPECTRA OF
DWARF AND GIANT STARS—Continued
Wave- . : a C. M. . Maj. Sur Boot. .
length Identification log A wt l£ol;Jz A w‘{ log Rl\\'t l(i.r, A(J\’\‘t ]ggDAa\irt
4221-49 | 1-79 3 1-89 3 2:00 5 213 4 2.08 7
22.22 [ Fel................ 2.22 4 2:34 4 2-31 5 2-54 4 243 7
22-66 ce 1L, Cr1.......... 1-78 2 1-73 2 1-69 2 1:69 1 2.07 3
2313 | .. 1-63 2 1.87 2 1-95 3 211 3 2:2) 4
23-32 [ 166 2 oo
23-54 |...ieiii 1-73 2 2.10 3 2.24 5 2-25 2 2-17 3
422377 | 1237 2
2419 [ Fel................ 215 4 2.27 2 2:28 4 2:45 3 2-43 4
24-50 [ Fel................ 2.10 4 2.07 2 2-18 3 2-22 2 2.27 3
24.85 | CH................ 1-76 2 190 2 1-90 3 2.08 2 177 1
25-21 | VII................ 1-81 1 177 1 | 157 0 |
2546 | FeI 2-16 3 215 2 2:29 3 2-48 2 2.-62 4
25:68 |...... . 1-69 1 |............ .. 163 0 |
25-95 | Fel 2:00 2 2.10 1 2-20 2 2:57 0 2:27 1
26-43 | Fel 2:260 0 [..............
2.77 5 3-12 0 3:32 4
26-73 [ Cal............... 297 2 3:00 4
4227.38 | Fel................ 2:40 4 2-45 2 2-58 3 2:84 0 2:67 3
2780 | 1-57 2 1.87 1 2:10 2 2-28 1 1-87 0
28:32 ... 1:74 3 | 194 0 |l
2869 |.......ciiiiiii 1:55 3 1-83 2 1-70 3 192 2 1-69 1
2006 ... 1-47 3 1:60 2 |
2049 | Fel................ 1-91 3 1-90 2 2.04 3 2.22 2 2-32 4
29.79 | FeI,CrII.......... 2:02 3 217 2 233 5 2-42 3 2.4 5
30-50 | Crl................ 1-:60 3 1-77 2 1.67 3 172 2 202 5
31.02 | Nil,CH........... 1.84 4 1-97 3 2:07 5 2:22 4 2.02 7
31:67 | Fel,ZrII.......... 1-64 3 1-92 2 1.97 ¢ 1-97 2 211 5
423196 ... 175 3 1-75 2 1-81 3 1-82 2 1-97 3
3239 | NdIL, VI........ 1-65 3 1-47 1 1-58 3 .72 2 2-07
32-73 Fel................ 1-59 2 1.87 1 217 2 2-30 4
2.09 3
3204 .. 1-77 1 2:.00 1 |
33-17 | Fe Il 238 4 2-31 2 2.27 2.27 2 2-39 4
33-61 | Fel 2.26 4 228 3 2:46 5 253 3 255 6
3400 |...... i 108 0 | oo 1-88 1 206 3
1-59 2
34.24 | VII 1:38 3 | e 1-83 3
3454 | VI................ 1-50 3 276 3 1-587 3 1-71 2 1-8 5
35:24 | Mn1 2-10 4 1-98 3 2.22 5 2-36 4 2:38 6
4235-97 | Fel 2:43 5 2.68 6 2.72 7 2-82 4 2.78 8
36-38 | Nil 160 1 |
3685 |..oeiii 1.66 2 1:78 1 1-97 2 218 2 2-11 2
3715 | Fel 2.08 5 2.28 3 2:30 5 2.32 2 248 6
3769 |............ .. 1-48 2 159 1 |......... .. ... 1-78 2 1-98 3
3801 | Fel 2.0 3 2.08 3 2-18 4 2-18 3 2-31 4
38:36 | Lall............... 1-66 2 1.63 1 1-58 1 1-68 1 2-10 3
38-82 | Fel................ 2:28 5 2.23 3 243 5 2.49 4 2.50 6
30:34 |, 1-74 2 1.88 2 1-61 1 1-70 2 1-78 2
3972 (MnI............... 2.-03 1
2:36 3 247 5 2-48 4 263 7
3085 [(Fel................ 218 1
43962—6
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TABLE 8. OBSERVATIONS OF LINE INTENSITIES IN THE SPECTRA OF
DWARF AND GIANT STARS—Continued
- . . a C. Min, U. Maj. Sun Boot. Drac.
}ng\;:;l Identification 10(; .(uwt, ﬁog A w‘{ log A wt log A wt lgg Awt
4240-41 [ FeI,Cal.......... 2.06 4 2.08 3 2.19 3 2.28 2 2:37 5
4070 (CrI.........o.one. 1.58 2 1.72 2 1-79 2 1.92 1 2:10 3
41-12 | 1-68 4 1-89 3 1-93 5 1-90 3 2:10 6
4168 | ZrI................ 1448 3 o 1-68 4
42:22 | 1:78 1 [ooeieii e 1-99 2
42-42 | CH, MnII?......... 213 2 221 3 2.38 4 2:38 2 240 3
42.68 | Fel................ 1.98 2 212 3 211 2 2:31 2 2.35 3
4329 | 1-88 2 248 6
228 3 2:48 4 2:53 6
4356 ... 1-87 2 | |
43-82 ... i 1-60 2 1-91 3 1-85 2 1-86 2 1-98 2
4244.27 | MnlIl.............. 1.48 3 1-73 3 1-68 4 1-58 0 1-38 1
44.78 .. ... 1-50 2 1568 2 |.............. 1-28 0 1-38 1
45-28 Fel................ 2.28 6 2:23 4 2:36 8 2.36 6 2:.36 9
4605 | Fel................ 1-96 3 210 3 2-09 7 207 6 2:36 9
46-82 [ ScIl............... 224 5 2:23 3 2.32 6 2:31 4 2:46 8
47-43 | Fel................ 2:23 4 239 4 2:49 6 2:56 5 2:56 8
48-25 Fel................ 2.02 4 2.08 2 2:28 3
2.37 5 2-56 6
48:46 | Fel................ 1-66 1 1-92 1 2-10 1
4873 |CH................ 1.74 2 1-98 2 2.06 2 212 1 2.03 2
48-96 CH................ 1-50 1 1-91 2 1-91 2 2:03 1 2-03 3
424959 |CH................ 1.71 2 2:11 3 2-25 3 2:33 2 2:3¢ 6
5014 | Fel................ 232 5 240 3 2.-58 4 2:68 4 2:64 6
50-79 | Fel................ 238 5 249 5 2:65 © 278 4 2-78 7
51:34 ..o 153 0 1.48 1 1-.83 1 |oeeeninin..
S51:71 ... iiiiiiiiiiin, 148 3 1.68 3 1:63 2 | 2.00 3
52:02 [.......ciiiiiiii... 167 2 | e
52:31 [ CoI............... 1-37 1 1-74 3 1-83 3 1-87 3 2.37 4
52:68 ..., 196 4 1-82 3 2:04 3 2.0¢ 3 2:09 4
53-01 [..........ciiinin.n. 1-62 2 173 2 |l 1-69 2
1.90 3
53:21 |t 1:37 1 171 2 2-01 2 1.83 2
425340 | Cell............... 1:39 2 | 1-84 2
5387 |ttt 1-60 2 199 2 2:07 3 2.19 2 2-12 2
54:35 | CrI................ 2:38 6 2:39 5 267 6 279 4 2.79 7
54-98 | CH,Fel........... 1-67 2 1.9 3 209 3 2-11 2 2:25 3
55:26 |CH................ 1-53 2 1-84 2 1-88 2 1-94 0 1.79 1
55:57 | Fel........couvu... 1-73 2 2.03 2 2:19 3 229 2 2-24 3
55:84 | Fel................ 1-79 2 1.92 2 2:11 3 2:24 2 2-39 4
56-21 | Fel................ 1.77 3 1.97 3 2:03 3 2-19 4 245 5
5668 ... 1-59 3 1:54 0 139 0 1-8¢ 3
1-86 5
5686 |.....c.iiiiiiiiiiiie i 1-69 3 1449 2 |,
4257-14 | 1:39 3 |oeeeiiiiii i 1-39 3
57-65 | MnI............... 1-70 3 1.59 3 1.8 5 1-77 3 2.0¢4 5
58:13 [ FeIl............... 202 2 | 2-12 1 2-35 2
58-32 [ Fel................ 208 2 2-18 3 2-3 3 2.2 2 2-52 3
58:61 | Fel................ 1-88 2 1-86 1 2:26 3 2-29 2 2-3¢ 2
58:95 | Fel................ 1.72 2 1-97 3 1-83 2 2:-14 2 224 3
5924 ...l 159 3 1-69 2 2:12 3 1-89 1 2-16 2
5978 ... 154 0 |.....oovnnn... 149 0 [
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TABLE 8. OBSERVATIONS OF LINE INTENSITIES IN THE SPECTRA OF
DWARF AND GIANT STARS—Continued
Wave- P a C. Min. U. Maj. . 2
length Identification log A wt %og A w{ logsxnwt loEgBXo xtvt lggDAm:vt
426000 | Fel. 1-.85 0
2-27 2 2-39 2:52 1 2:69 3
60-13 | Fel 219 2
4260-49 | Fel.. 249 6 2:61 3 2.8 5 299 3 2:93 6
61-27 |CH................ 1.63 3 1.95 2 1.96 2 213 1 2:07 2
61.56 | CH................ 1-65 2 1-89 1 2:17 3 209 1 219 2
6174 |CH..............]eeeeiinnn, 179 1 |l 1:93 1 2:17 2
61.95 | CrII,CH.......... 2.09 4 211 3 2:27 5 224 2 2:38 4
6234 ... 1.53 2 1-67 2 129 0 1-69 1 1-89 2
62:68 |............iiiunl. 1.3¢ 2 1.75 3 1.74 3 1-8¢ 3 1.87 4
63-18 | TiLCrI........... 1-73 4 1-89 3 1-92 4 1:99 4 2.09 5
6362 |Lall............... 154 3 164 3 176 3 1.8 3 1-85 4
6400 [............coiiin 147 1 1.59 1 1.61 2 149 0 1.77 2
4264-24 | Fel................ 1-96 4 1-92 1 2:09 3 2-14 3 2:33 5
64-49 ... 1-74 1 1-80 2 1:80 1 |..o..oaall,
64.74 | Fel. 1-77 3 1-89 3 2.07 3 207 3 2.09
65-28 | Fel. 1-83 4 1.99 3 1.91 3 1-99 3 215 5
65:60 [....ooiiiiiiiiiii i 1.76 3 s
65:94 | MnI............... 1-79 4 1.91 3 1.8 5 1.91 4 209 5
66-70 |..oovvriieiiiiiini]iie e 1.64 1 1.72 2 174 1 ool
66-97 | Fel................ 1.98 4 202 3 2:17 5 219 4 229 6
67.39 [CH................ 1-59 2 1-80 2 1.82 2 1-89 2 1-90 2
67-82 | Fel................ 2:16 4 219 3 238 3 2:39 2
' 259 8
68-10 |.vuiriiiiiiiiiiiei e 1.99 2 203 2 2:22 2
4268:75 | Fel................ 1.95 4 207 3 2:10 5 219 4 2:3¢ 6
69:02 |............ial 15700 2 [ooiiiiiii i
69-26 |CrIl............... 1.78 2 1-60 0 1:79 2 1-65 1 1-87 2
69-48 ...l 1-68 1 1.85 2 1.97 2 1.90 2 219 3
6980 |......oiiiiiiiiin 1-80 3 2-18 3 2-31 3 2-35 3 2:50 4
70-20 | Til 1.77 3 1.94 3 1-90 2 2:13 2 212 2
7049 [....iaiiiiiiil 1 T O
71.21 [Fel................ 2:37 5 2-55 3 2:72 4 2-85 4 2.8 5
71.78 | Fel................ 2:60 5 274 4 294 5 3.00 3 310 5
7248 |l 1-76 2 1-80 1-8¢ 1 2-25 1 2-10 2
427287 | 1.5¢4 2 1.80 2 1.42 0 1-.88 1 190 2
73-40 | Til,Fell.......... 2-19 4 215 3 232 4 2-33 2 245 5
73-86 |.....iiiiiin 1-93 3 2-20 3 2-32 3 2-50 3 2:5¢ 5
7420 [CH................ 1-56 2 1.0 2 1.60 1 1:.80 0 |............l
7480 {Crl............... 2:40 5 2-46 3 268 6 2-80 5 287 7
75:38 |oeeiriiiniiiiiiiieni]iinie 1.99 2 2-24 2 230 2 2:30 2
7562 |t 2:13 4 2:15 3 2-24 2 239 3 245 5
7607 [....ooovviiiiiiii 1-58 2 1:.30 0 |ooviiininnnnns 165 1 |...oooiiiiiin,
76-3¢ |....oiiiiiiiiiiin 1-42 2 1.50 1 60 2 1:70 1 |
7670 | Fel................ 1.8¢ 3 1.0 3 92 3 2:06 3 2:22 4
4277.00 | VI................ 160 2 1.68 1 1-70 2 1-75 1 1.82 2
T7-26 [....oviiiiiiiiiin 1.7 2 1.68 1 1-70 2 1-80 1 1-81 2
7752 |CH?............... 1.62 2 1.98 3 2:04 3 2-13 4 2:36 5
78-24 | Fel, Til........... 2:10 5 2:06 5 2:07 6 2-10 4 2:20 6
7887 et 1-60 2 1.70 1 1.78 3 1-63 1 2:02 4
7907 [ ... 1:55 2 1.7 1 1.72 2 1-.80 2 1-80 3
7950 | Fe,CH........... 1-84 ¢ 1.88 2 1.83 2 1-85 1 1:90 1
43962—63
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TABLE 8. OBSERVATIONS OF LINE INTENSITIES IN THE SPECTRA OF
DWARF AND GIANT STARS—Continued
- o a C. Min. U. Maj. Sun Boot. Drac.
l‘zll?gvt(;l Identification log x{” \:'t s]()g A w{, log A wt log A vtvt. lgg Awt
4279-82 ... 1-98 2 2:15 2 2-33 3 2:30 2 2-55 4
80-14 | CH,Fel........... 1-:60 1 2:10 2 2:23 3 2-24 2 2:37 2
80-50 ... 192 3 1.96 1 2.28 3 2.-33 2 2-50 3
4280-79 | Sall............... 1-81 2 1-85 1 2:03 2 2:00 1 217 2
81:06 | MnI............... 1:90 2 2-07 3 2-18 3 225 3 2.37 4
81:39 [Til................. 1-55 1 1-58 1 |.............. 1:50 1 1-83 2
81.98 [ CH................ 1-61 2 1-.90 3 1.91 3 2:00 1 2-02 3
8244 [ Fel................ 2:27 4 2.20 3 2-31 4 2-50 3 260 5
82.73 [ Til................ 1-50 0 170 1 1-96 2 1-90 0 2:02 1
82-99 [ Cal............... 2.24 4 2-26 3 231 5 244 4 2-40 5
84.23 [ CrIl............... 2-10 4 2.06 3 2.20 5 2-31 4 244 5
8448 | . e 2-11 2
84-75 | Nil................ 1-83 3 1-89 2 2.12 3 209 2 226 3
4285-02 | Til................ 1.77 2 2-01 2 1.96 2 211 2 2-21 3
83-46 | Fel................ 2:-10 4 2.15 @ 2:30 3 2:31 2 2-43 5
8580 | Col, Fel.......... 1:43 1 1-83 1
2-39 3 2:51 3 2-64 5
8-08 | Til................ 197 3 2-28 3
86-48 | CH,Fel........... 1-8 3 211 2 218 3 2-26 2 2-31 3
86-87 | Yel................ 1.71 1
2:21 3 2:24 5 2-31 4 2-39 5
8701 | Lall............... 1-86 2
8745 | Til................ 1-78 2 1-80 2 155 1 2.01 2 201 3
87.92 | TilIl............... 229 4 2.19 3 2-30 4 2-26 4
2-57 8
88:16 | Fel................ 1-.95 2 1-86 2 -8t 2 1-81 1
4288-76 | CH................. 1-61 1 2.01 2 1-88 2 2-14 1 2-11 2
89-02 [ Til,Fel........... 2.04 2 2-12 1 2.3¢4 3 2-36 1 2-47 3
89.37 [Cal............... 2-23 2 2:24 2 2-16 2 246 1 2-51 3
89.74 | Cr1. 2-40 4 2-45 3 2-61 3 2.7 3 2-83 5
90-22 | Till............... 2-41 4 229 3 2:34 3 2-44 2 246 3
993 | Ti,CH............ 2:13 4
2-51 4 2.59 5 2-61 4 2.66 6
91-156 | Til................ 1-63 1
9147 (TFel................ 1.99 4 1-97 2 1-.92 2 216 1 2:27 3
92.06 [ Fel, CH........... 1.78 2 2.20 3 2-41 2.61 7
2:41 7
9220 | Fel................ 1-8¢4 4 1-81 1 191 0 |..............
4293-11 (CH................ 1-90 4 2-16 4 2-14 7 2:.27 5 2:30 8
93:80 |....iiiiiii e 169 0 ...
94-11 | TN Il Fel.......... 244 6 241 3 2-59 7 271 6 2:71 8
94.78 | Zr I, ScII.......... 1-85 2 2:06 1 1-80 2 1.92 1 2-21 1
95-02 D) 1-81 1 2.31 3 2-30 3 2.45 4 2.36 1
9522 |CH................ 1-81 2 f.............. 2:16 3 |, 2:25 1
9582 | Til,Crl........... 1-86 2 1.96 3 2.01 3 2.07 3 2.31 4
96-11 | Lall............... 1-63 1 1:79 1 1-68 2 1-71 1 213 2
96-66 | Fell............... 2-19 4 220 3 | 2:46 4 2.51 4
96-99 [ CH,CrI........... 1-91 2 2:21 2 ...l 2.37 1 2-.31 1
4297-24 |CH................ 1-85 2 2.0 1 |l 2-26 1 229 1
9752 | CH................. 176 2 |
2.06 1 2:26 1
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TABLE 8. OBSERVATIONS OF LINE INTENSITIES IN THE SPECTRA OF
DWARF AND GIANT STARS8—Continued
Wave- . . a C. Min., U.Mag. . .
length Identification log A wt ﬁog A v% logsxnwt, l(fgliiwwtvt lgng{avcvt
429770 | Cr 1. 2:04 1 |
9800 | Fel................ 2.01 3 220 3 |, 2.-44 4 2:46 5
O8-18 |.. ..t 1-66 1 2:21 4 |
9874 | TiLLCH............ 1-69 1 193 0 [.............. 2.31 1 2.31 0
98-98 | Cal............... 2:30 2 2.38 2 |......c0iinnn. 2-54 1 2.71 2
99-24 | Fel 2-46 2 266 3 |.............. 2.84 2 291 2
99-69 | Til................ 156 0 2-11 1 | 231 0 |l
4300-06 | Till............... 248 3 |.............. 2:66 2 2-81 4
248 4
00-30 | CelIl,CH.......... b2 ) T O S e
4300-58 | CH, TiIl............ 1-96 2 221 2 |, 2-61 2
261 3
00-83 | Fel. 1-93 2 211 01 |
01-10 | Til................ 2.11 4 243 3 |, 2-56 4 2.61 4
01-94 | TiIl............... 2-30 4 220 1 | 2-31 2 251 4
02:24 | Fel 1.99 2 236 1 |.............. 241 1 2-46 2
02:54 [Cal............... 240 4 |l 2.76 2 2.78 4
2-63 4
02-8 | CH................ 1-57 0 | oo 2:36 0 2-13 0
03-18 | Fell 2:26 4 230 2 |, 2:37 0 2.54 3
03-58 | NdIL.............. 1-86 2 2:12 1 |t 217 1 2-3 2
0391 |....c.iiiiininienn, 1-97 4 238 4 |.............. 252 3 2.46 3
4304-3¢ | CH..........covvieenininnn, 1:95 1 |, 2-20 2 2.16 0
04-58 | Fel 1-93 3 2:26 2 | 2.32 2 245 1
04:80 |.....oiiiiiiinnenns 1-37 0 202 1 |oooiiiiia 2:00 1 2-21 1
05-13 | Ce Il 1.72 2 207 1 |t 2.02 0 224 1
0543 [ Fel................ 2:20 3 242 2 | 2.62 3 2.70 4
0570 | SceIl............... 1-90 1 1:90 0 |
0590 | TiL................ 2.29 4 242 2 |l 2.656 3 2.76 4
06-17 | CH........ocvvvvii]ernniiinenn 1:92 2 |
06:64 |......ccciiuiininn. 1:56 1 216 2 |
2:58 2 2.-62 4
06-86 | CH................ 1.92 2 217 2 |
4307-36 |CH................ 207 0 |, 217 0 |
2:72 6
07-86 | Fel,Cal.......... 204 4 | 3:02 2 3-22 6
08:58 |...vviiiiiiveninnn 1.62 1 212 2 |, 2:47 1 2:27 0
09:06 [ Fel................ 211 2 249 3 | 2:68 1 2.63 3
0942 | Fel................ 2.21 2 2:3¢ 1 |......oiin 240 1 2.23 0
09:68 | YII............... 204 2 2:27 1 |, 2:52 1 2.77 3
09:90 |.....covvviiiiiinidiiiiii 1056 0 |..oovnennnnnn, 205 0 J..............
10-14 | 1-82 2 220 1 fooiiiiiinninn, 2:32 1 2.22 0
10144 [CH................ 87 2 227 1 |, 2:46 1 2:54 0
10068 [......cocvviiiiinnnn 1-54 1 202 0 fo.ovniiiinninn 214 1 2.20 0
431096 |CH................ 1-78 2 210 0 [.ooeviiiiinann 2.22 1 2.3 1
1118 [CH................ 1.62 1 202 1 |..oiiiinn. 2:36 1 2:22 0
1148 | Fel,CH,.......... 1.92 3 230 2 |...iiiiinienn 248 1 2.60 3
11:72 [ e 200 2 | 228 1 ...,
1209 [CH................ 164 1 | feeaoeeiaee
224 2 2.56 4 2:48 3
12.30 |[CH................ 167 1 | |
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TABLE 8. OBSERVATIONS OF LINE INTENSITIES IN THE SPECTRA OF
DWARF AND GIANT STARS-—Continucd
- . . 7. Min. U. Ma. Sun Boot. Drac.
]Vev:;& Identifieation l(:)g(' 1{” wt iog A w{ log A wt Iog A wt lgg A wt
4312-52 Mnl............... 1:72 1 200 2 ... 2-07
12:84 | TiIl.............. 2-30 4 246 4 ... 2:65 5 2-72 6
1366 | CH..............co oo 1-47 2 1-80 3 2-10 2 2.02
14.07 | Sell............... 2:32 2
242 6 2:39 5 2:50 5 262 8
14-28 Til............... 2:00 1
4314-99 | TiIl, Fel........ 2.52 6 2.52 6 2.57 7 267 5 2-77 8
15-96 Lall........... ..o, 1-67 4 1-42 2 1-58 2 1-32 0
16-85 TiILl............... ‘99 5 1-80 4 1.97 5 1-83 4 213 5
17.32 | ZrII............... 1-48 2 1-77 38 1-27 1-68 4 1-93 4
1806 |....o v 173 4 | 1:63 2 |[..............
18.67 Cal............... 2:22 6 2.23 5 2.30 8 243 6 2-51
19-53 | FeL,CrlI........... 1-57 4 1-56 2 1-52 4 1-68 1-83 &
20-18 ..o 143 0 |.......... ... 143 1 |,
20°50 o 1-78 2 1-.82 3 1-63 1 2-15 3
2:45 7
20-80 Sell, TiIl......... 2:20 4 2:30 5 2:45 5 250 5
4821-43 |0 e e 1-63 2
21-74 Fel................ 1-81 3 2:01 4 2:06 7 2.09 5 2:20 5
22-49 Lall............... 148 3 | e 1-70 2
2301 f.ooi e 191 O 2.02 1 213 1 2-29 2
23:250 | 2.23 2 247 3 2:53 1 2:55 3
23-51 [ R 2:21 2 2.31 2 2:23 1 2.22 1
23.87 | CH........oovieii] i 218 2 243 2 245 1 2-48 3
2410 Joeeiiiii 180 0 [ 1-87 1 1-81 0
2440 |... . e 196 2 199 2 2:28 2 203 2
2502 | Sell..............oeevviin, 2.35 4 2:56 3 2:63 2 27 5
432576 | Fel...............]cceiiiiniii 2-83 6 2-93 5 3:05 4 313 7
26-80 Fel............... oo, 211 2 207 2 2-22 2 2-21 2
27-09 Fel.............. et 2.06 2 2-11 2 2:23 2 2:29 4
2793 [ Fel............ ..., 2.03 3 2-13 7 2-16 4 2:30 8
2862 |.....iii e 177 3 | 1-94 4 1-53 2
2004 |..oe e e e 1-94 3
20:33 (..ot 193 3 | 194 5 1-83 3
30-03 VI oo e 1-:83 3 |........ ... 2.02 3 2.23 5
30-34 TiIl............. oot 1-8 2 ... ... ... 1-94 2 2:16 2
30-71 | TiIL............ ... ]ceeeiiinnt, 203 2 ... 219 2 243 4
4331-00 | Fel.............co oo, 198 2 |l 1-86 2 1-87 2
B1:45 .o e 146 2 |.............. 1-61 2 171 0
31:66 Nil...... oo e 1:95 4 | i, 2:01 4 2:25 5
32-58 (@] N (PR O O U 1-88 2 2.06 3
32:80 | VI ..o 2-23 4 220 4
3335 fevriiiiie e 1-:33 0 176 2
33-80 | LaIl......oo v 2.01 2 2-33 4
400 [.....coirii e 1-83 2 2.03 3
B4:22 | e e e 1-83 2 |..............
34.74 | 1-83 2 198 5
433494 | TaIl.. ... ..o o] e 1-78 1.73 3
35:30 |...... 2.03 4 1-89 4
85:85 | e e 1-63 4
40-48 Hy....oocooooin 375 3-36 3-29 3-26 3-19
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TABLE 8. OBSERVATIONS OF LINE INTENSITIES IN THE SPECTRA OF
DWARF AND GIANT STARS—Continued
ve- . . a C. Min U. Maqj. n Boot. X
g:gth Identification log A wt gog A w% logsll\ wt loEg A :vt lggDXagvt
434566 .. .eviriiiiiiiineeiiieiiiiiiiiee i e e 1:54 2 |..............
D S ¢ I I 169 2 194 3
L X N [ BN P PP 196 2 2-04 2
4656 | Fel.....oovvviivni]iviinninnnis]iviiiinnniiai]iiinnniina, 2:24 2 226 3
46-86 (@32 S P e 1.84 2 1-94 2
4725 [ Fel.oooivieiiendiiniiiiiiiiiiniinniinne]oniiinn, 1-84 2 2-14 3
434756 |. oo e 1.79 2 1-84 2
4786 | Fel..ovvvvniiiindoneiiiininndiviiiiiiniii]ovnnininnn 2-24 4 2.-34 5
4832 | CH....ovovivieeieeiiniiiei i i eieene i 1.94 3 1.82 2
4894 | Fel......oovveviiiifoeniianinnne. 191 3 |.evevnniiinnn. 2:00 5 2-04 6
49.80 | CeIl..ovvviveveidineiiiininnn v, 1:27 0 |...oeviiinnn.. 170 5
BO-25 |oeeiiiiiiiiii e 1-47 0 167 2 |, 1-62 2
5058 | Fel...ovivvennenifoenenaniinn, 176 1 1-67 2 192 2 2.05 2
50.83 | THIL........covvvii]oeniiininnnn. 1-91 2 1.83 2 2.07 2 217 1
5106 [ Crl......ooovvvii]ienninnnn, 2.01 2 207 2 215 2 2-45 3
51.81 | MgL CrI..........]eeeeviiiiiinn, 263 5 2.7 6 2.87 5 2.90 7
4852:45. | oot 1:87 2 |iveiiiniiniidinnenneennenedieneinniian.,
5276 | Fel.....ovvveveoiifenniiiiii, 2-27 4 2.47 2:67 5 2.67 7
L5 257 S I 182 3 |, 1.77 2 1-77 3
F33: 1 T P 1447 0 ..o, 1-66 2 1-8 2
5428 | vt 1-87 2 |.......ciin... 1-93 2 1-87 1
5460 | SeTIl......coovvevv]oeenniiiinnn, 1-97 2 2:19 3 2-20 2 2.50 5
5508 | Cal......o.ovviii]ivniiinnnn. 1-97 4 2.-18 3 2-37 3 2-30 4
[ %0 0 N P P 1.54 0 1:8 2 |......ooin..
5571 | CH.....ovvvvvviiifoeennnnennnnes 1-77 2 1-85 2 196 2 1.93 2
5594 |CH,NiL..........]cccvvvvnnnnn. 1.97 2 2.09 3 2:17 2 2-31 3
435636 | CH......oovvvvien]eeiniininne, 1-88 2 1-83 2 201 2 1-98 2
5662 | ..o e 1-88 3 1-90 3 1.98 2 2.08 4
5751 | CrI..cooviiiiiiii]iniinnnnn, 1-83 4 1.72 3 1-83 3 1-98 4
5787 o 1-67 2 1.58 2 1.98 2
1.98 3
L3 (T A O 1-71 2 1-80 2 2.08 2
5851 | Fel..oovvevrievini]ieniienniennn, 218 2 1.99 2 2.28 2 246 2
1572 (T AP PR 2.08 2 2.27 3 2:26 2 2-45 2
59:60 | CrI..........ovntnn 2.27 4 2.36 4 2:47 7 2.:58 6 2-63 7
60-38 | Til................ 1-83 3 1.98 3 2:11 3 2.18 3 218 3
60-79 | Fel................ 1-85 3 1-76 2 1-85 3 1.8 2 224 5
4361:29 | c.iiiiiiiiiiiinnn 1-70 3 1-58 3 1-55 4 1-:66 2 1.78
B2:12 | ettt 1-95 ‘96 4 1-88 5 1.94 2 213 5
B2:52 | vttt 1-68 2 1-89 2-04 2 2-13
2.00 3
(P2 i (N DN 163 1 1-68 1 1-90 2 1.81 2
63-19 | CH,CrI........... 1-93 3 2.08 3 2-18 3 2.27 3 2.-33 5
6355 |iveerriiiiiiiiiiiienn 1-68 2 1-80 2 1.88 2 1-96 2 1-70 2
6415 | YII............... 1-81 3 1-91 4 215 6 218 4 218 5
64:68 | . ..vviniiiiiiiiiannn ) (VR T Y U PO 1-68 4
B5:22 | vttt e ) J- T R O
6553 iveernenreriiiienans 1446 2 [ooieiiieinnnn. 1-67 3 1-88 2 1-67 3
4365-91 | Fel................ 1-85 3 1-98 4 1-80 3 1.88 2 2.08 4
66-50 | CH................ 1-82 3 1-83 2 203 2
2.28 7 2:28 4
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TABLE 8. OBSERVATIONS OF LINE INTENSITIES IN TIE SPECTRA OF
DWARF AND GIANT STARS—Continued
- . . C. Min, . Maj. S Boot. ac.
l‘::?g‘;(il Identification l}ng A].”wt lf)i{/ Af‘ [\?{ log K“\\'t l«)eg Ao\’\'t IZgDAa‘(\"t
4366 - 66 CH........cooo oo 1-83 2 1-98 2
67-63 Fel, Till.......... 2:46 4 2:36 2-48 1 258 | 2:68 5
67-91 Fel ............... 1-96 2 2.0+ 2 2.00 2 2.07 2 2:33 3
68-28 | Nil................|.............. 1-83 2 L O PO
68-65 |....... ... 1:70 3 | L. 139 1 ... ... 1-93 3
69-42 | IeII. 2.02 2 1-80 2 166 1 1-91 2 2:06 2
69-78 | Fel. 2:20 3 34 3 2:39 4 245 3 2-56 6
70:25 | 1-66 1 139 0 165 1 1-69 2 |[..... ... ... ...
4371-03 [ Ze1l............... 1.8 2 2.0+ 2 2:21 2 2:24 2 2:20 3
71-33 | Cr I 2:22 3 2.28 2 2:30 2 2:39 3 2:49 5
71-84 | 1-54 2 1-69 2 ..o
72:35 | 1:65 3 1-64 2 173 38 1-88 2 1-99 5
72-8 | CH,Fel......... .. 1-86 3 2:02 3 2:22 5 229 3 2.27 4
73-25 Coe oo 1-54 2 1-.90 2 173 1-89 2 2.04 2
7358 | Fel................ 1-99 3 2:04 2 1-99 2 219 2 2-32 4
7386 ... 119 0 1-.92 2 193 2 ... 1-8 1
74-21 | (v 1, CH........... 1-:69 0 2-16 2 215 2 (... L. 2.21 3
74-49 | Sell............... 2:37 2 2:20 2 2:20 3 ... 2:39 3
4374-94 ... 2:46 4 2.20 2 2:22 3 ... 2:59 4
7524 ... 1:29 0 169 0 203 2 ... 2:05 1
75-62 | CHL............. ... 149 0 1.90 2 2:10 2 ..., 2:17 2
7594 | Fel............. ... 2:38 5 2-38 4 246 05 ...l 2:56 5
76-78 | Fel................ 197 3 1-89 2 1-97 3 |..... ... 1-95 3
7728 | CH................ 1-81 3 211 3 2:18 4 | 2:22 5
7778 [ Fel................ 179 3 1-73 3 171 3 ...l 1-83 3
7825 | CH................ 1-76 3 1.99 3 1:94 3 |.............. 1-92 5
T8Ol [ 1:56 2 |
7896 ... 1-72 1 179 2 175 2 195 2 1-89 1
4379:25 (V... 2:10 3 219 3 2:17 5 2:17 3 2:20 4
7978 | Zr 1l (v XL 1-80 2 1-81 2 1-43 2 1.71 2 1-74 2
8008 ... ... 1-84 2 1.99 2 1-.90 3 201 3 2.09 3
80-45 | Fel................ 1.74 1 169 2 1:63 1 1.74 2 2:00 2
80-73 | CH................ 1-87 2 2-:09 2 2.28 3 208 2 2:24 2
81-07 | Crlooooioi. 1.74 2 1-87 2 1-84 2 1.92 2 1-62 1
81:80 |.......... .. .o 1.72 3 1-89 2 173 2 |
8214 | Cell............... 179 2 oo 1.74 1
82.79  Fel,CH........... 211 2 2-30 2 243 3 2.52 2 2.59 2
8311 Joo e DR A
438350 | Fel............. ... 2:76 6 2.99 4 3:02 4 319 3 324 4
84:34 | 201 2 200 1 Lo
84.72 | VI................ 2.33 3 2-34 2 243 2 2.59 2 2.71 2
85-00 | (vl 2:07 1 219 0 2:31 2 2.37 2 249 2
85-36 | Fell............... 2:87 4 2:34 2 2.29 2 239 2 2.29 2
8604 | 1.89 ¢ 1-82 3 2.01 3 |
86-54 .. 7003 | 1-84 2
86- &1 Tl oo 210 2 2:09 2 1-99 2 2:09 2 2-19 3
8708 | CHl................ 1-96 2 200 2 1-.99 2 2.0 2 1.80 2
87:50 |................ ... 1-82 2 .90 2 2-11 3 212 3 2-14 3
4387-91 | Fel 2-10 3 2:19 2 209 3 211 2 223 3
88-42 | Fel................ 219 3 2:25 3 219 3 2:20 ¢ 2.20 3
8879 | CH................ 1:69 1 191 2 2:09 2 1-80 2 1.94 2
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TABLE 8. OBSERVATIONS OF LINE INTENSITIES IN THE SPECTRA OF
DWARF AND GIANT STARS—Continued
‘ave- P a C. Min. . . St . rac.
}gr?;th Identification log A wt 011{ 1{” “% logL Anwt loEgBKo:vt lggDAafv
1389.25 | I'e l 1-95 3 201 2 2.09 2 2:11 3 2:27 4
8068 f.................... 1-64 2 1-89 2 2:20 2 1.99 2 214 2
89-98 VIo............... 2.07 3 2-19 2 219 3 2:20 2 2:39 3
90-50 | Fel 1-98 2 2-21 3 2:24 3 2.25 2 2.23 3
90-97 Fe I 2:28 3 2:24 3 2-19 3 2:.09 2 2:45 3
91.73 [ 2.09 3 2:-14 3 2.37 5 2.34 4 2:51 7
92-06 {.... .. ... 1-90 2 166 1 2:02 2 ...
130260 ... 1-88 3 1-81 2 1-74 1-60 3 195 3
9300 |ooeeeii 103 2 1-8 2 1-98 3
190 3 214 3
03:28 ..o 179 2 |
93.53 | Crl 1.72 2 2.12 2 1.93 2 2.20 2 2.20 3
03:83 |.ooiiii 1-96 1 1-99 2 1495 1 oo,
2.30 5
94-05 TiIl............. 2-28 1 2-13 2 2:00 3 2-00 | N
95-03 Till............... 256 ) 2-43 3 242 3 2:58 3 2-80 7
95-25 VI 2-12 1 2.22 2 2:10 2 oo
95-54 Fel ..o o i 166 0 1-84 1 [-81 T
9586 Till............... 2.18 4 2-01 2 199 3 2.00 2 2.09 3
4306-33 | L. 157 2 1-95 3 199 4 90 4 1-60 3
9695 | CH......oooooou il 1-81 2 1-80 3 1-90 3 1:95 &
9726 ..o 1.8t 3 1-80 2 V8T 03 |
9803 | YIL............... 2.18 190 0 1-97 3 1-93 2.25 5
9830 | TiIT............... 1-80 0 184 2 175 2 1.80 2
1-68 1
0853 | 1-89 1 -84 2 1-90 2 1-95 3
98-84 ... ... ... ... 1.70 2 |...... ... 1-8F 2 |
00:20 ... e 1-70 2 1-90
99-75 TiIl............... 2-39 y 2.20 3 2.36 ) 2:35 A 2486
4400 -42 Sell............... 2.30 3 25 3 2:25 3 2-31 i 2.54
1400495 | 1:90 2 198 1 2.01 3 2.22 2 2.99
01-30 | Fel................ 42 2.45 4 535 2.57 4 2.60 &
08-14 [ 1.82 2 1-93 2 2.30 2 2.30
2.08 3
0338 |.ooviiiiiiieii, 1-78 2 1090 2 [
0476 | FeI 261 6 2.3 4 2.90 7 311 6 313 8
0571 |vveieeieia... 1-60 1 1.90 1 167 2 200 1 |
06-09 |....oovviiiiiiiii.. 166 2 1.90 2 1.68 2 1-90 2 170 2
0665 | VI................ 1-8 3 2.00 2 2:14 5 2.24 2 2.30
07-18 ... 1-30 0 1-65 1 1-55 2 1-69 2 1-80 2
07-71 Fel................ 2:30 5 2.30 4 2-30 3 241 | 2-48 6
4408 -43 Fel................ 2:37 5 2:40 4 2-50 ) 2:60 5 2.75 6
09-17 Fel................ 2.04 2 101 2 1-92 3 1-96 2 228 3
09-50 TiIl.............. 1-96 2 1-86 2 1-80 3 1-76 2 2.20 3
1010 [..... ..ot 1-76 3 1-81 3 1-84 3 1-8 3 .70 3
10-55 Nil............... 192 3 179 3 1-83 3 1:91 2 2-13 1
1110 ... 2-15 4 197 3 1-95 4 1-93 3 219 5
11-95 T § 201 3 1-91 3 1-80 4 1-91 4 2.21 4
12-27 CeToooooooo o 1-66 1 1.76 3 1-70 3 1-81 2 1-96 3
12:82 [....... ...l 1-61 2 .. e
13:16 | ... 159 2 | oo

John G. Wolbach Library, Harvard-Smithsonian Center for Astrophysics * Provided by the NASA Astrophysics Data System



http://adsabs.harvard.edu/abs/1946PDAO....8..141P

THE DOMINION ASTROPHYSICAL OBSERVATORY, VICTORIA

184
TABLE 8. OBSERVATIONS OF LINE INTENSITIES IN THE SPECTRA OF
DWARF AND GIANT STARS-—Continued
- . . a C. Min. U. Maj. Sun Boot. Drac.
lvg?‘gvt(h Identification log A wt og A w't{ log A wt l(fg Awt lgg Awt
4413-60 |......... ... 1-8 3 1-61 2 1-80 3 1.56 2 1-86 2
13-88 Crl................ 1-56 1 61 1 156 0 1-61 2 191 2
14-19 | ... 141 1 ... 50 0 [.....iiiil.. 1-71 0
14:50 | 151 1 o e
14-86 L 6 T R S 1:90 0 |oooooiiiiiio i,
15-12 | Fel. 2-55 4 2-66 3 2:80 7 2:96 5 3-:01 7
15-54 Sell............... 2.22 2 218 1 2.0 1 2:31 2 |,
16043 | 1-86 2 1-73 3 1.91 2 211 2
16-8¢ | Fell............... 2:31 5 1-90 3 2:06 3 2-19 3 224 3
17-31 | Tilo...oooooooifoooiio e, 1-83 2 1-88 3 2:01 2 2.03 3
441771 TiIL............... 2:31 4 216 4 211 4 2.-29 4 2:23 4
1836 | Till............... 2-23 4 1-85 3 2:06 4 2:07 4 2:21 5
18:94 | ... 1-56 3 1-61 3 1-80 5 1-71 3 2.01 5
19:8 ... ... ... ..., 1.73 3 1.51 3 148 4 1-41 3 1-79 5
20030 ... 151 1 1-61 3 1-36 3
1-76 4 2:15 5
20:59 | Sall, Sell......... 1-.87 4 (... o
2112 ... 179 3 oo 1-81 3
21-53 VI 1-61 2 1-82 4 203 4 1-99 3 2.21 3
21-93 TiIL............... 2.05 3 201 3 2.04 3 211 2 2-13 3
22.59 Fel................ 2.30 4 2:21 4 2:30 4 241 3 248 4
4422.91 ... . 146 0 151 0 1.58 1 1-76 1 211 2
2319 | Fel............... 1-89 2 1.8 3 2.1 3 2.1 3 2.32 4
2384 | Fel................ 191 3 171 1 191 3 1-81 2 2.01 3
24-17 | 171 2 1-86 2 1-9¢4 3 201 2 231 b
2459 ..., 175 3 1-61 2 1-46 1 156 2 |,
25:46 [ Cal............... 2:29 5 2-30 4 2.37 5 2-51 4 2:563 5
25:70 Lo 1-81 1 |
1.58 1 2:22 3
26-02 | VL Til............ 1-61 2 1-66 2 200 2 |,
27.08 | Til................ 1-71 0 1-99 2 2:21 2
244 8 2:71 8
2732 | Fel................ 2-28 3 2:31 4 2:51 4
4427-90 |, 166 2 | e
28:50 |.....iiiiiiiiiiii 175 3 1-85 4 1-86 5 191 4 2.21 5
2023 ... 171 3 1-66 3 146 2 |.............. 2.01 3
2001 [, 1-78 2 1-81 1 1-98 2 2.01 2 2.61 4
3020 [ Fel................ 1-96 2 2.14 2 2.21 3 2.35 2 2.32 2
3059 | Fel................ 2.30 4 2.22 3 2.31 4 242 4 2.60 4
31:35 [ SelIl............... 1.77 2 1.87 3 1.76 3 1.74 2 2:10 3
B1:83 [, 1-67 2 1-64 1 1-80 3 1.82 2 2:02 3
32:15 [CrI................ 1.95 3 1-84 3 1-81 3 1-87 2 2-16 3
32:57 [ Fel................ 1-80 2 1-72 3 1-81 3 1-89 2 1-97 38
4433-23 (Fel................ 2:20 5 2:19 4 2:20 5 2:30 4 240 5
33:84¢ [ Fel................ 2.0¢4 3 2:10 3 2:10 4 226 4 2:50 b5
34:33 [, 1.72 2 1:72 1 | 1-99 2
34-98 Cal............... 2.37 3 2-52 4 259 6 268 5 276 b
35:17 [ Fel................ 1:82 0 [
3565 [ Cal............... 2:23 5 2:30 4 2:21 3 246 3 2:53 3
36:29 | MnI............... 1:90 3 2:02 3 2.03 3 2:20 3 2-37 3
3692 | Fel................ 1-94 4 2:07 4 201 4 2:02 4 2:22 3
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TABLLE 8 OBSERVATIONS OF LINE INTENSITIES IN THE SPECTRA OF
DWARF AND GIANT STARS—Continued
l‘y:gvt(i) Identification allo(é.z{” ‘:1; iog.ﬁi‘l v(:%‘ logsxnwt lngXo\i;t lggDAm;t
443757 | 1.52 1 1.57 2 1-67 2
1-80 4 2.28 5
3784 | VI................ 1:57 2 1-62 2 1.92 2
4438-36 | Fel................ 1.72 2 1-82 3 1.82 4 1.72 3 212 5
3853 | e 1442 1 | e e
3917 | 1.72 4 1-42 2 156 5 1-32 1 1-87 1
39-64 [ Fel ............... 137 1 1-52 1
1-84 4 1-85 4 212 3
3090 | FeI................ 1.70 2 1-88 2
40-46 | ZrIl, FeI.......... 1-87 3 1-98 2 2.-04 3 2:02 2 2.22 3
40-82 | Fel................ 1.57 1 1.87 1 1-68 2 1-:96 2 2:22 3
4107 | oo 1-:80 1 1-84 1 1-90 2 1-84 2 2.07 2
41-69 | 2.05 2 202 3 2.03 3 2:10 2 2-40 3
42.38 [ Fel................ 2.32 4 2-35 4 230 5 2.52 4 2:64 5
4442-88 | Fel................ 1-52 0 2.02 1 2.01 2 1-90 2 2:17 2
4320 | Fel................ 219 2 2-14 2 2-13 2 2.23 2 2:31 2
43-81 [ Till............... 233 5 2-31 3 2-28 4 2:34 3 2-47 5
44-24 | VL. o 1-47 0 1-52 1 1-72 2 2-17 2
4458 | Till............... 1.92 4 1-82 3 1-890 4 1-99 3 2:32 5
4548 | 53 3 1-73 3 1-79 4 1-86 4 2-15 6
4626 [ Fell......o.. oo, 1-73 3 | 173 2 |l
46-39 | NdII.............. 68 2 1-93 3
4684 | Fel................ 1-88 3 1-98 2 202 2 212 2 2-21 2
4713 | Fel................ 1.94 2 1.97 2 2.03 2 212 2 2.21 2
444773 | Fel................ 2:.31 5 -33 6 2:32 5 249 5 2-48 7
49-19 [ Til................ 1-88 3 1.96 4 202 6 2-14 5 2:36 5
49:74 | 1:63 2 | e 1-88 3
50.32 | Fel................ 1-79 0
217 4 231 5 2.26 3 256 5
5050 | Till............... 2:31 2
50-87 [ Til................ 1-66 1 203 4 1-87 3 2.13 3 2-12 2
5162 [ Mn I 211 4 211 4 2-06 6 2:09 3 2:27 5
52:00 [ VI................ 1-53 1 163 1 |.............. 171 2 1-91 2
5260 [ 1-76 3
1:68 2 1-88 2 2:23 4
B2-TT | 168 2 | |
4453-00 | MnI............... 1.63 1 1-8¢ 2 1-89 3 1.92 2 213 3
53:32 | Til................ 1.78 2 1.93 2 1-93 3 2-03 2 206 3
53-70 | Til................. 1-65 2 1.83 2 1-62 2 1-83 2 1.93 2
5440 | Fel................ 2:19 2 2.22 2 2-02 1 2:26 2 2-41 2
54-82 | Cal............... 2.51 3 2.51 2 2.-62 3 2:73 2 2:73 3
55-04 | MnI, Fel.......... 1-48 0 1-98 0 |o.ooevnn.. 1-95 0 1-88 0
55-3¢ | MnI,Til.......... 1-81 1 1-98 1 1-97 2 2-12 2 213 2
55-88 (Cal,MnlI.......... 2:32 4 2:27 2 2:27 3 2.47 2 243 4
56-31 | Tel................lvoiiiiinn, 1.93 2 1-81 2 1-96 2 2.24 2
5663 | Cal............... 1-90 3 2:07 2 1-92 2 2:06 2 2-21 2
4457-06 | Mnl............... 1.68 2 155 1 1-68 2 1-73 2 1-98 2
57.50 | TiT,Mnl.......... 215 4 2.22 3 2:23 4 2-39 3 2.44 5
58:17 | FeI,MnI.......... 212 3 2.22 3 2:13 3 2.28 2 243 3
58:50 | CrT,Sall.......... 1.61 1 154 1 1-64 2 1-63 1 1-83 1
59:07 | FeI, Nil........... 247 5 2:43 4 2:52 6 2.64 4 273 6
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TABLE 8. OBSIKRVATIONS OF LINII INTENSITIES IN THE SPECTRA OF
DWARF AND GIANT STARS-—Continued
7= . . Y Man. . j. Sun ot
XY&;:}. Identification l‘f)g( /:h\'\l'(' él:ulp{ 1{‘4‘:!{ l()gq}}&l wt longX \i\'t ]ggDAma't
40938 1-.8 1 |.............. 1-98 1 |[..............
59-76 VI .. ... 1:63 I 1-73 1 1.67 2 1-96 2 2:-13 3
60-29 VIo............... 1-88 3 2.:03 4 2:.00 4 2:20 4 2-38 5
61-16 Fel, Mn .. . 2:15 2 2.01 4 2:23 3 2.29 2 2:59 4
61-67 Fel ............... 2:36 2 2:-12 3 2:35 3 2-43 2 2.60 2
4462-02 Fel. . ............. 2.07 2 2.08 1 2:25 2 2:40 2 2:52 2
62-46 Nil................ 1-87 2 2.08 2 2:02 2 2:08 2 2:21 2
63-00 |.................... 1:63 1 | 1-98 2
63-36 Til................ 1-.87 3 1-98 3 2.03 5 1-:98 4 2:20 5
6447 Till............... 2.27 3 2-14 1 203 2 1-99 2 2.23 2
64-73 MnlI, Fel.......... 2:13 2 223 1 2-31 4 2.33 2 2:53 4
6529 Crlo.......o oo oo 1.74 2 1-63 3 194 2 1-97 2
6582 Tilo............... 1:61 2 1-44 0 165 3 1-79 2 194 3
06 -54 Fel................ 2.33 5 2:30 4 2-33 7] 2-44 4 2.57 6
66 - 94 Fel................ 1-64 1 1-83 1 1-95 3 1-84 2 2.04 2
446742 (... 1-74 2 -82 1-63 2 |.............. 194 3
67-88 | ... 1-54 1 143 2 159 2 1.79 2
68-51 Till............... 243 5 2.32 2:29 6 2.37 4 2:46 7
69-14 Till............... 2-14 2 1-:92 2 ... ...
2:38 4 2:63 6
69-10 Fel 2-19 2 2.30 3 2:52 4
70-12 Mnl............... 1-69 2 1-98 1 1-87 2 1-90 2 2:06 2
70-49 Nibo.o.o.o........ ... 2:09 2 2:13 2 2-:08 3 2-0¢ 2 2:16 -2
70-87 ... ... 2.08 2 1-97 1 1-9¢ 3 2.00 2 2:22 2
71-25 Tilo............... 1-74 2 1-84 1 1-80 2 1-74 2 2.0 2
71-67 Fel . .............. 1-64 3 1-62 2 1-83 3 2:04 4 2:24 5
1472-81 Fel................ 2:24 5 2.22 4 2:26 8 2:32 6 2:54 8
7375 | 1-49 1
1-84 3 1-63 4 1-54 2 1-64 4
74:03 | ... ... 143 1
T4A8 oo 1-59 1 1-27 0 1:53 2 1-43 2 1-93 3
74-85 Tilo............... 1-69 3 1-69 3 1.78 3 1-8¢ 2 2-14 3
75:27 | 1-54 2 1-43 | 1:56 2 | ... ........
76-04 Fel................ 2.36 7 2.37 7 2:35 8 2:50 6 242 7
77-07 CrLoooo 1-37 0 1-54 2
77-45 Yoo .. 1:69 3 1.54 2 1-43 2 137 0 1-43 2
7801 |........... ... ... 1-52 2 1-54 2 153 3 1-74 3 1:80 3
4478:32 | ... 152 1 1-49 1 1-43 2 122 0 1-78 3
T8-73 | .o 1-74 2 1.27 1-53 38 1.54 2 1-74 3
79-34 Cell,MnI......... 149 1 1-64 | 1-67 2 1.84 1
7963 Fel................ 1-95 2 2.01 2 2:14 3 2:19 2 242 3
79-92 | 1-8¢ 1 1.95 1
2.09 2 2:-14 2 2.22 3
80-20 Fel................ 2.20 2 2:42 3
80-61 Nil, Wl ......... .. ... ... 1-84 1 1-6:4 1
2:00 2 2.08 3
8083 | . 1-84 2
81-24 Til................ 2.61 5 2:37 38 232 3 2.28 2 2-41
81-62 Fel .. .. oo ..o .o o 54 0 1-78 2 1-79 2 1-79 1
4482-20 Fe I. 2:38 5 2.40 3 244 4 2:50 4 2:58 5
82.75 Fel................ 1-8 2 2.02 2 1.99 3 2:15 3 2:.09 3
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TABLE 8. OBSERVATIONS OF LINE INTENSITIES IN THE SPECTRA OF
DWARF AND GIANT STARS—Continued
" . . aC. Min. . Maj. Su Boot. ‘ac.
lvev:gvtﬁx Identification log A \t't Elolé A w{ log A]\vt, logg A \fvt, lggDAa\cvt
448385 |.. ... e 1-55 1 144 0 1-62 2 170 2 1-88 3
84-21 Fel................ 2:15 5 215 4 2.06 5 2:24 4 225 5
85-69 Fel................ 2.01 5 2:08 4 2.06 9 2:19 6 2:19 8
86-92 Cell............... 1.75 3 1-64 3 1-64 4 1-60 2 1-96 4
87-36 YI................ 1-44 2 144 2 |.............. 1-72 2 1-80 3
8776 |...cviinini i e 1-64 3 | ............ 1:70 2
88-09 Fel................ 1-99 1 213 3 224 5 2.-33 4
214 4
88-33 | Till............... 2.07 2 ...
4488-88 | Fel............ ... |, 1.96 2 1-84 2 1-96 2 2:20 2
89.20 Fell............... 2-23 4 216 2 2.09 3 2-15 2 2:3 3
89-74 Fel................ 209 2 2:25 2 2-11 3 2:22 2 2:35 3
90-10 Fel, MnI.......... 1-90 2 1.96 1 2-01 3 2-14 2 217 2
90-75 Fel................ 1-96 3 215 3 2:06 4 2-11 4 2:34 5
91.42 Fell............... 224 5 2:02 3 1:96 5 1-92 2 2:25 b
91:75 |t 1:60 1 |.............. 1-656 2 1:55 1
92.32 |Crl................ 1-556 2 1-60 2 1-83 3
1-94 4 1.64 5
92-70 Fel................ 1-:656 4 1-81 3 196 3
93-52 | TilIl............... 1-88 4 1-85 4 1-69 4 1-75 2 2:10 3
4494-08 Fel................ 1-60 2 1-8 1 1-94 3 1.7 2 2:25 3
94.57 | Fel................ 2:33 5 2.33 4 2.40 5 255 5 2.65 5
9548 ... 1-70 3 1:65 2 1.74 3 191 2 2-16 3
95.95 Fel................ 1:65 1 2:01 4 179 2 1-85 2 1:96 2
96-18 Til................ 1.8 2 |.............. 1.799 2 2:07 2 2:35 4
96-89 CrI................ 218 5 220 4 214 5 2-31 5 2:39 5
97-67 ... 1.77 3 1.7 3 1-54 4 1-44 2 206 5
98.81 MnI............... 1-96 4 1.91 2 2:10 8 2-07 2 2:21 3
99-13 | ...ttt 1-76 1 1-.86 2 | ............ 2.00 2 2:10 1
4500-37 |....... ... i, 1-76 3 1-76 3 1:69 5 1-79 4 2.07 5
4501-27 [ Till............... 2:40 6 2:36 5 2:27 4 2-36 5 2-56 5
01:80 | CrlI..cooiviiiii]innnninnniidiienat. 1-65 2 1-61 2 1.8 2
02-22 | MnI............... 1-74 3 176 3 195 4 1-94 2 213 3
02:58 | Fel................ 145 2 1-56 2 1:37 0 166 2 1-86 2
03-76 | ...cvviivvinennnnnn 163 5 1-61 3 1-37 4 1-34 0 1-76 4
04-87 | Fel................ 1-86 5 1-81 3 1-8 5 1-92 5 2-14 5
05:77 |..ooviiiiiiinnnnn, 1-39 3 1:24 1 | 1-56 4
(1 0 S O 176 4 |..............
06:70 | ....oviveininnnnnnn, 1-66 3 1-66 3 1-.82 5 1:3¢4 2 2.06 4
07-18 | CrIl............... 139 2 ... 1-52 3 1-76 4 1.76 4
4508-27 Fell............... 220 6 2:10 4 2:07 5 2:12 5 231 5
09-34¢ |......iiviiiinninnn, 1:66 3 1-66 2 1-67 3 1-56 1 1-87 3
09:73 | ..o, 1:56 2 1-51 2 1-77 5 2.03 4 208 5
10096 |...ciiieeinnnannnnn. 1-45 3 145 0 1.67 5 1-86 4 1-92 5
M8 | CrT................ 176 3 |.............. 1-78 3 2:03 4 2-10 5
12:23 | Cal.....oovvveeni]evnnnnnn. 1-86 3 1462 3 |..ovvvvniiii]iiiiii.
12.76 | Til................ 1-76 3 1.92 3 1-93 4 218 4 2-20 5
1351 |..oevniiiiiiniennnn, 1-56 3 134 0 1-78 4 1-56 1 1-98 4
14:14 [ Fel................ 1-97 3 1-86 1 1-87 2 2:16 1 226 3
1442 |.... ... 156 1 2.04 2 2-10 5 216 1 2-28 3
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TABLE 8. OBSERVATIONS OF LINE INTENSITIES IN THE SPECTRA OF
DWARF AND GIANT STARS—Continued
- . . a C. Min. . May. i Boot. 3
lvevxtxzvt(il Identifiention log A wt Elolé 1{‘ w'g logsx lwt l(fg A wt lgth{afvt
451531 Fell............... 2:26 5 2:26 4 219 6 2:16 4 43
1626 |..oooeeiiiiin .. 1-25 1:55 4 |o............ 1.97 3
1-57 1
1664 [ oovevvnnnnieenin.. 1.46 2 | oo 1.77 2 1-87 3
1715 |eeeeeniennnenn. 1-52 1 1-72 1 1-77 3 1.98 1 1-87 2
1752 | Fel................ 1-79 2 1-95 2 1-:99 3 2:16 2 2-27 3
1803 | Til................ 1.8 3 1-99 2 2:00 3 217 2 2:37 3
1837 [ovveviininiinnnnnn, 1.92 3 1-90 2 1-93 1 2:24 2
2.09 3
1866 [+ vvvvnnmervinnnnnnne]ovneeneennnnns 1-72 2 1-46 0 1-87 0
D T T L T2 02 | e e
20-19 | Fell............... 2.23 7 217 4 1-99 5 2:27 6 2:37 5
452109 | CrI................ 1:35 1 172 1 ..o, 1.46 3 1-8 b
22.65 | Fell, Til.......... 242 6 2:42 4 2:41 6 251 5 2:72 6
2340 [Fel................ 1-57 2 1:73 2 1-73 3 1-82 2 2.07 2
. 135 0 ... 1-57 2 1-87 3
2470 | TiIL.......oooofoennnnnn 1:82 1 2:00 2
1.79 2 1-82 0
2491 | ittt 1-87 1 |ooooiiiin...
2:52 5
25-11 | Fel................ 2:17 3 2:35 4 2:35 5 2:42 4
2588 [ Fel...oooiiviiiii]iiiiininnini]innininiiiieenniinennns, 1-55 0 1-88 2
26-05 | Crl......ooiiiii]iiiiiinnnnns, B A S I
26:46 | CrI................ 2-14 3 220 2 2.38 4 244 4 259 5
4526-94 | Cal............... 1-96 2 2.0 1 2.08 2 2.27 2 2:19 2
27.83 |Til................. 1-87 2 2.09 2 2:10 3 2-22 2 2.37 4
2862 Fel................ 245 5 2:52 4 2:66 7 2:76 6 2:80 6
29:80 [, 2:23 5 2.28 4 2:28 5 2.32 4 251 b
30074 [CrI................ 1-98 1 217 2 2:02 2 2.09 2 2.37 2
3093 | Co.L.............. 175 1 ’
2.27 2 2:46 4 2:57 2 267 2
31.15 [ Fel................ 2.22
3160 [FeI................ 1-57 1-82 1 1-83 2 1-89 1 2-16 2
3292 [ 1:92 1 |o.ooiiiiia.., 1-98 2
245 5 2:53 5
33.22 (Til................ 208 2 2:26 3 2:20 3
4533-98 | TiIl............... 2:50 5 2:40 4 2.38 5 2-39 4 2.56 b
34.80 [Til.........ouu.s. 1-85 2 217 3 204 3 217 3 2-24 2
35:57 | Til................ 2:17 2 2.27 2 2-36 3
2:-72 6 2-88 7
35:96 | Til................ 212 2 2.37 4 2:36 3
S (T I P 1446 0 [|.o.vvnnnnn... 1-57 3 1-93 4
3879 |Fel................ 1.72 4 1-94 3 1-90 5 211 5 2:39 5
39-72 [CrI................ 1-68 1-58 1 1-78 1-88 3 2:27 5
4050 [CrI................ 1-63 1
2.08 3 211 4 2:33 4 2:43 4
40-70 [CrI................ 1-:63 1
41.07 [CrI................ 1-41 0 1-68 0 1-64 3 1-79 1 2:20 2
4541.51 | Fell............... 2-13 4 2.02 3 2:.00 5 2-10 4 2:37 5
42-52 | Fel................ 1-81 5 1-96 4 2.02 5 2-13 4 240 5
43.99 [ TiIl............... 1-88 4 1.91 3 1-89 5 1-89 3 229 5
44.69 | TiI................ 1-86 2 216 3 2:19 4 2-26 4 246 5
4521 I TiIl................ 1.8 2 2:02 2 2.02 3 2-00 2 234 3
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TABLE 8. OBSERVATIONS OF LINE INTENSITIES IN THE SPECTRA OF
DWARF AND GIANT STARS—Continued
Wave- . . aC. Min, . . 1 Boot. .
length Identification log A wt ioz 1{” w% logsglwt loEg Xo \tvt l(")’gDAr‘avcvt.
454597 | Crl................ 1-93 4 2.08 3 2-04 4 2:23 4 2.18 4
46-95 | FeI, Nil........... 1-83 4 2:10 3 2.-08 5 2:16 4 2-38 5
47-21 | Nil................ 1-568 1 170 1 1-78 2 1.85 1 1-99 2
47-92 (Fel................ 1-99 4 213 3 2.00 5 2:13 4 2:16 5
48-80 | Til................ 1.36 0 1-88 2 1-89 3 2:10 3 2-13 2
4549-62 | Till............... 2.70 6 2:63 5 2.59 6 2:62 5 2-81 6
50-79 [Fel................ 1-90 1-99 3 1-97 4 2-10 4 2-10 3
51:24 [ Nil................ 1:76 3 |....covvnn.. 1-49 2 1-76 2 1-88 3
51:66 | Fel.........covvvvivninininnn]iniiieinann, 147 2 |
5221 [.......ovnuns Ceeraas 1.78 1 1-88 1 1-79 2 2-11 1 23 2
62:53 | Til,Fel........... 2.05 4 2-18 2 2:27 5 2:27 3 2:50 5
54-05 [ BalIl............... 2.40 6 2-46 4 229 5 2:58 6 2:-67 6
54:46 | Fel......ooovvvrii]ivnrinnnnnnni]ovnneeennnnnn 179 2 |
54-96 CrlIl................ 1-88 2 1-81 1 1-89 3 1-78 1 2:06 3
55:47 |Til................ 1:63 1 1:91 1 1-94 2 1.97 2 2.09 3
4555:90 | Fell............... 2.28 1 2.00 2
2:38 4 2-47 4 2:54 5
56-14 | Fel................ 2-16 1 2:13 3
56-92 | Fel......... Ceeeann 1:58 0 149 0 -58 1 1.93 2
1-68 4
5730 [.cviiiiiiiiiinennnn. 1.68 2 1-59 4 1-:63 2 1.93 3
5812 [Fel....vivvvvivenii]ienivnnnnnnnn, 1-71 2 1-59 3 1-58 1 1-99 5
5865 [CrIl............... 2.26 6 2-10 4 200 5 2:10 4 224 5
60-09 | Fel................ 1-78 4 1-93 3 1-94 7 2:06 5 2:22 5
60-90 [........ciiiiiiinnn. 1-41 3 1.78 3 165 4 1-83 4 1-99 4
6142 [......cviiininnnnnn. 1.57 3 1-70 3 1-60 4 1:59 3 2:09 5
6243 [CeIl............... 1.40 3 182 38 |...iiiiiiinn. 1-59 3 2-14 5
4563-76 | Till............... 2:36 6 2-27 4 2:21 5 2:30 5 254 5
6464 [.....ciiiiiiiiinannn 1-79 3 1-89 3 1-91 4 211 4 220 4
65-51 [ CrI,Fel........... 2:-13 4 2-21 4 2.36 5 246 5 2:72 6
66-52 [ Fel................ 1-54 2 1.69 2 1-68 2 179 1 1-84 3
66-86 [ Fel................ 1.69 3 1.71 2 1-85 3 198 3 219 5
68-31 | TiIL............... 1.79 4 1-95 4 1:60 3 ..., 1-89 2
68-79 | Fel......covvvnn... 1-59 2 195 4 1-95 4 217 5 229 5
69-57 [CrI................ 1.48 3 1.48 2 1.68 5 1:79 4 219 5
71-12 | MgI............... 1-91 4 2:19 4 2:08 5 226 4 242 5
71-62 [ CrI......covvvvnnnn 160 1 169 0 195 2 [oooviieiannn.. 2:09 1
4571-99 | Till............... 2:39 4 2:3¢4 4 2:28 5 249 4 2:63 5
74-22 | Fel................ 1-67 3 1-79 3 1-70 4 1-59 3 211 5
74-76 | Fel................ 1-69 3 1-80 4 1-90 4 1-.95 4 2:34 5
£ 4 U S 1.57 3 1.48 2 1-42 0 1-48 2 1-89 3
76-32 | Fell............. . 2.00 4 2.09 4 1-90 6 1-80 3 219 4
7714 | VIo.oooveiiinnins. 1:18 0 |veeveeiinnnn. 1-556 5 1.7 4 2:13 4
7768 |..ecvviiiivinnennnnn. 1.28 2 1:65 8 J|iveivevinennnifonennnnnninen]eeinniiinnnnns
7856 [|Cal............... 2.01 b 2:14 4 2:00 5 2:28 5 231 5
79-33 [Fel.........covut 1.60 3 1-.80 3 1.78 3 1-85 2 215 3
8003 [CrI........cvvnnnn. 2:01 2 212 4 2:13 4 2-26 3 250 3
458048 |....i.iiiiiiiniennnn 1.62 1 1-80 1 193 3 2.08 2 2.38 3
8146 | Cal,Fel.......... 2.28 6 2.40 5 241 6 2-55 6 266 7
82.-78 [ Fell......... 2:01 4 1-85 3 1-86 3 1-90 3 220 4
83:27 |..cieiiiiiiniiinnn 1.79 1 1.75 1 176 2 |[......ii0euann 1-90 2
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TABLE 8. OBSERVATIONS OF LINE INTENSITIES IN THE SPECTRA OF
DWARF AND GIANT STARS—Continued
- e a C. Min, U. Maj. Sun Boot. Drac.
1‘3’:,;';1, Identification log A wt Elog A w{ log A wt ](fg A wt lgg A wt
4583 - 86 Fell............... 2-40 4 220 4 2:20 5 2:30 5 2:58 5
81.78 Fel ............... 1-70 4 1-91 4 1-93 4 215 4 2.30 4
8587 Cal 2-17 4 218 4 2:27 5 2:42 4 2.48 2
8620 | i 1-75 2 2.07 2 1-98 2 2:01 1 2-38 2
87-11 Fel ............... 1-64 4 1-:96 4 1-81 4 1:96 3 2:18 4
K770 | e 1-.49 1 144 2 ... 1-80 2
4588-19 Crll............... 2-10 5 1-91 3 1901 5 2.06 4 2-12 3
89.94 | Cr1I, Till......... 214 6 215 6 1-92 5 2.01 5 215 6
00-82 |..ovvviiiiiii 149 2 | 1-58 2 1-:60 1 1-90 2
91-44 CrI................ 1-80 2 2:12 5 2:02 4 2:20 4 2:33 4
92-03 CrIL............... 206 3 1-60 1 1:56 1 1-49 0 1-85 O
92.58 FeI, Nil........... 2.20 4 2:33 4 2:20 5 2:50 5 254 5
0358 | i e 1443 1 ..o 1-80 2 1-96 2
0405 | viinieiii 1:65 1 1-75 4 191 5 1-92 3 240 4
04.59 |.. .. T 51 T T I O o
9487 Nilo..ooooooon e 1-70 3 1.61 2 1-60 1 1-80 2
4595-38 | Fel................ 202 4 1:96 3 2.09 4 2.22 4 2:50 3
96-02 Fel................ 2:00 4 2:01 4 2:01 3 2:13 4 240 4
0642 | . it B I S O e
96-92 Col....coovvvn. 140 2 1-38 0 146 1 1-60 1 201 2
9736 | oo 1-70 2 1-80 2 1-80 1 2:15 2
9779 | v 1-82 2 1-90 1 1-99 2 2:16 2 2-31 2
9812 | Fel................ 1-92 3 1:90 1 2-14 5 2:20 4 2-33 2
99:85 ... 169 1 1-95 3 1-92 3 2.01 2 2:32 3
4600-15 [ CrI................1 Lo 1:64 1 1-59 1 1799 0
210 2
00-36 | Nil................ 1-95 1 1-95 2 2:00 1 2.32 2
4600-76 | Crl................ 1-92 2 2-12 2 2:.06 3 2:32 2 2-44 2
00-99 | .o 1-87 2 1:64 0 197 0
0130 |ooevvieiiiiiniiinnn, 154 2 150 1 |oeeviiiiii oo
01-96 | Fel................ 1-74 3 2.12 4 1-77 4 1-97 4 2-12 3
02:96 | Fel................ 205 5 232 » 2-15 5 2:42 6 2-47 5
03:40 |..ovviiiiiii i 144 0 |...ovvnino... 1-69 2
0395 |ovvvrieinennininnnnns 132 1 [, 157 2 1-59 0 2.07 2
04:56 | .ovvieiiiiiinanian, 1-61 2 1-86 2 1.63 2 1.74 1 1.97 2
05-00 | Nil................ 200 3 1-96 2 2-10 3 2-12 3 2-32 2
0558 [eveerieiininnnnnnn. 169 2 2-07 3 2-00 3 2.04 2 2.27 2
4606-23 [ Nil................ 165 3 1:65 2 1-82 4 1-86 3 2.-33 4
07-33 |Srl................ 1-61 2 1-91 1 1-69 3 1-91 1 2.01 2
07-65 | Fel................ 1-96 4 2-13 3 202 5 2:21 4 2-33 4
08:68 |.vvvviniineienniii]ivannninn, 160 3 |..ooveevne e
149 5
09-27 |.coirii i 1-:60 3 1-70 3 | oo, 1-86 4
10003 | 1-46 3 1-75 3 1-62 3 170 5 1-90 3
11:.30 | Fel................ 2.09 4 25 5 2-30 6 2:43 6 253 6
12-23 | .. e 1:33 2 | e
13:25 Fel................ 213 4 2:33 4 2.23 4 243 b5 2.51 4
1393 | . 1-49 2 1-62 2 2:01 2
1.73 2 1-99 4
14:21 | Fel................ 1-38 1 1-62 1 1-91 2
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TABLE 8. OBSERVATIONS OF LINE INTENSITIES IN THE SPECTRA OF
DWARF AND GIANT STARS—Continued
e- . . aC. Min. U. Maj. Sun Boot. X
lvg:;th Identification log A wt iog A v‘:{ log A wt log Aoo :vt lggDXafvt
4615-56 Fel............... . 1-49 2 1-61 1 1:656 3 1-82 2 1-82 2
16-11 Crl............... . 2:01 2 2.09 3 2-02 4 2:23 4 2:31 3
16-65 CrIl............... 1.77 2 1-77 2 1-66 2 1-50 1 193 2
1726 | Til................ 1-79 4 1-96 4 1-82 & 1-96 4 2:13 4
1792 | .cvvvviiniiiinnn 1:833 0 |.ovevniniideieniniienin i e
18-78 CrIl............... 2:23 4 218 4 2.02 5 2-10 2:33 4
19-36 Fel................ 1-82 2 2:18 4 2:21 226 4 2:42
20°00 ...ttt 172 2 fooiiiiiiiie i
20-53 Fell............... 1-93 4 1-75 4 1-76 5 175 4 198 4
21-95 CrI..........oovih 1-78 4 1-60 2 174 3 1-75 1 2.0 3
462247 | ...t 1-656 2 1-65 2 .78 2 1-86 3 213 2
22-76 Crl................ 1.6 1 |.......covnnn. 1:83 1 |ooviunenininininin
2309 [Til................. 1-56 2 1-06 3 1-88 4 2:07 4 2-23 4
23-59 ... 1:38 2 |oeeniiiinidiiniii e
24:39 |....iiiii e 1449 2 {oviinniiidiiiiiiii e
2504 [Fel................ 2.00 4 2:16 4 1-93 6 228 b 2.30 6
D2 <15 S R R 158 2 |,
26-17 Crl.......oovvvvnn 2.01 3 216 4 1-90 3 2:28 5 2:31 4
26-58 Mnl. . .oooiiiii i i 1588 2 ... 1-55 2
2747 | 1-66 3 1-81 3 1-63 3 1-71 4 1-92 3
4628-16 Cell............... 1-63 2 1-:61 2 1:63 4 |....... ... 1-81 3
2848 |..0iiiiiiiniienee i e e 161 4 |.....oviinn..
29-29 Til.....occovvvnnnn 224 3 214 4 2:00 5 220 4 2-33 4
30-11 Fel............v0n 1-92 2 2:19 4 1-97 5 2:02 4 2:16 3
8055 f..cviiiiiiiiiiiinnn 145 2 oovieinnaoneiiiinni oo 1-66 2
31:04 |Fel................ 120 0 161 1 1-51 2 ... 1-60 2
3149 | Fel................ 1:3¢ O 1:61 0 |............n. 1-56 3 1-56 2
L3 T - J 1 PO 148 3 |.veviniiinii]iiiiiiii
32-09 Crl..ccoiiiinii]oveviienninnn, 1:710 02 | e
32-91 Fel..........ooovt 2-14 4 2-19 3 2.08 5 2:3¢4 5 2:44 6
4633:78 | Fel........ocvvvvideeevenniaa e e 1-61 O
2:14 3
34-04 CelIl............... 2-14 2 1.98 4 2:02 4 2-24 4
3475 |, 1-60 2 1-81 4 1-58 2 1-81 3 1-89 3
35.-28 [ Fell............... 1:71 2 | 1-68 3 166 2 1-66 2
35-82 [ Fel................ 1-7_3 2 1-93 4 1-94 4 2:24 4
1.97 4
36-31 TiIl............... 1-73 2 1:53 2 |
3749 | Fel................ 2:11 3 2:24 4 2:06 3 2-3¢ 2 2-36
3799 (Fel................ 201 3 219 4 2-23 4 2-24 1 2.35 3
L1 70 1 2 R (R F e IR R R 1-80 1 |[..............
39-36 | Til................ 1-68 1 1.76 1 1.88 ° 2 2-24 2
219 2
39-66 | Til................ 1-66 1 176 0 1-8 2 224 2
4639-97 | Til................ 145 1 1-71 O 1-73 1 2-10 2-02 2
40:28 |.... . iiiiieiiaen 1-61 1 1.71 1 184 2 ... 2-02 2
41:19 |...iiiiiiiii i 1-71 2 1-76 3 1.84 4 197 4 2.02 4
42:21 f. .t 1-52 2 1-56 3 1-44 0 1.66 3 1-92 4
43.46 | Fel................ 1-95 2 2.08 4 2.07 5 2:27 4 2-34 3
4447 |.....ciiiiniiiiieian 1.71 2 1.71 3 1-74 4 1-92 4 2.00 3
45:81 |... ... 1-81 2 1-81 3 1-82 3 1-81 2 2:21 3
46-20 [Crl........ocvnven 2.19 3 2-23 3 2:-14 4 2:39 4 2.49 4
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TABLE 8. OBSERVATIONS OF LINE INTENSITIES IN THE SPECTRA OF
DWARF AND GIANT STARS—Continued
- . . a C. Min, . . Boot. Drac.
g:gvt(ix Identifieation log A].u wt io(é 1{‘{ v% logsxnwt l(fg A :vt, lgg Aavfrt
4646-73 |..... i 1-76 1 2.08 3 2.08 1 2:14 2
4742 | Fel................ 2.20 2 2.13 3 2.14 4 2.35 2 2.50 3
4648-03 [....... ..ot 1-71 2 2:03 2 202 3 1.95 1 2:17 2
48-68 | Nil................ 2-12 3 2-15 4 2:04 3 2:35 3 2:29 3
49.02 [t e 1:84 3 |ooieieiiinn.. 1-63 0
49-54 | el 1-70 2 1-62 2 1-64 2 1-64 1:95 2
4994 | 62 1-59 2 1-98 4 217 2
50:34 |........0iiiiinnn, R 1 O O
51-.26 [Crl................ 1-82 4 1-98 4 1-86 5 2-15 4 220 4
52:17 | Crl....ccooen.... 1-04 4 2.00 4 1-95 5 2-18 4 2.23 4
5345 | it 0 S | R U R 1-62 2 140 2
54:55 |[Fel................ 2:36 5 2:35 5 2.25 7 2:53 6 2:60 6
465569 |........ . i 1-57 1 1-:72 2 ...l 1-82 1 2:09 2
56-07 [ Til,CrI........... 1-46 1 1-82 2 1-47 2 1-62 0 1-82 2
56-46 | Til................ 1.72 2 1-93 2 1-77 4 2-15 2 2.28 2
57-10 [ TiIl, FeIl......... 2:12 2 1-88 3 1-77 4 1-:93 2 2:29 2
57-58 | Fel................ 1.74 1 1:587 3 ...l 1-88 4 1-.95 2
5830 [.......ciiiiiiiiiien 1:37 1 [ 1-51 2 1-:62 2
[53< T 5 P P P 140 1 1-62 3
8006 [.....ccvviiiiiiiiiriiiiiiie e e 1-46 1 |[..............
60-40 |............. .. 1-46 2 1:35 0 |ooeieininnnn. 1-46 1 46 2
60-80 |..........iiiiiinn. 1.60 2 1-156 0 |oooeeiiot. 1-46 ‘74 2
4661-52 | Fel................ 1-82 2 1-46 2 1-42 1 82 2 1.82 2
61-95 [Fel................ 1:57 2 1-51 2 1-62 3 ‘93 2 201 2
6258 .ot 150 2 | 2.09 2
63-28 [Crl................ 1-82 2 1-93 4 1-91 4 2.20 4 2.35 2
63-83 [CrI................ 1.94 2 1-77 3 1-79 3 2.09 2 211 2
64-80 |......... .ol 1.77 3 1-62 3 1-58 3 2.03 4 2.08 3
65-98 | Crl................ 1-88 2 1-67 3 201 3 2-17 4 2-33 2
6663 | ....iiiiiiiiiiin. 2.04 2 2.15 2 215 3 2.25 3 2.45 2
67-13 | ... 1.91 2 1-88 1 1-99 2 2-11 0 235 0
67-48 | FeI, Til........... 2.26 2 2.38 2 2-38 3 2-55 2 2-65 2
4667-78 | Nil.... ... iiiiie e 1:70 1 | e
68-10 [Fel................ 2:13 2:15 2 2199 3 241 1 2-38 2
68:56 |'Nal............... 1.77 1 1-57 1 1.72 2 1-73 0 1-82 0
69:20 | Fel................ 1-82 2 ... ... 2:05 5 ‘34 5 2.42-. 4
6941 | i e 1:93 3 |
70:32 | ScIl............... 2:.17 4 1-79 3 1-87 5 2:09 5 2:26 4
7147 | 163 2 |..... . o.o..... 1-47 1 1-83 4 1-70 3
7231 |ooiiiiiiiiiii. 1-83° 2 1-36 0 1-87 5 2:10 4 2-02 2
72-.80 | Fel................ 1-61 1 1-71 2 1-59 1 1-:68 0 1-83 1
73-20 | Fel................ 2.07 3 1-99 4 2.03 4 2-28 4 2-32° 4
4674-12 | ... 1.76 2 1-68 4 1.77 3 1-68 2 2:10 2
7470 | ..o 1.63 2 1-47 0 1-72 3 2:04 2 2-26 2
75-12 | Til................ 1-63 2 1-47 1-60 3 1.73 1 1-94 1
76:60 | ..., 1:38 1 [, 1-52 2 147 2 |..............
7642 | ... ... 1:36 0 | 1-58 3 1-63 4
TT-54 | 1-28 0 1-57 3 1-83 3 1-38 1
7817 | 2.08 3 1-908 3 2:00 4 2:10 2 1-93 2
78-86 | Fel................ 2:11 2 2:04 2 2-10 3 230 2 218 3
79-23 [Fel................ 1-38 0 1.8 1 1-84 1 1-83 1 1-68 1
80-34 L.................... 2:09 3 208 4 2:19 4 2.38 4 2-44 4
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TABLE 8. OBSERVATIONS OF LINE INTENSITIES IN THE SPECTRA OF
DWARF AND GIANT STARS—Continued
ve- . : a C. Min. U. Maj. S Boot. Drac.
{we':gth Identification log A wt ﬁog AA{ w{ log ant loEg A \fvt lgg Aafvt
4680-83 | Crl................ 143 1 |............. 1-:77 1 ..o 1-83 0
8149 | Fel.........coov i, 1-58 0 166 1 |........cnu. 1-58 0
82.00 Til....cooovvinnt. 2:06 2 2:06 2 2.29 3 2-39 4
2-28 4
82:37 | 1-68 1 1-86 1-88 1-98 1
83.58 | Fel................ 1-81 3 1-88 4 1-83 1-88 1-89 4
84:10 [.....hieiiiiiiinnn IR > Z T o g 1-:63 0
8458 |..viriniiieiiieiiias 153 1 [eeeenieiins. 1-74 4 1-58 1 1-68 1
85-14 | Cal................ 1-95 2 1-93 4 1:90 3 2-13 3 2-13 4
86-23 | Nil................ 1.80 3 1-99 4 1-89 4 1-94 3 1-99 4
87-35 | Fel................ 1-59 2 1-59 3 1-82 3 1-99 4 2-34 4
4688-22 | Fel................ 1-96 3 1.94 4 1-88 3 1-74 2 2-3¢ 3
8883 | it 1-74 1 1-36 2 1:59 2 1-69 0
89.37 |CrI................ 1-59 2 1-79 3 1-88 3 1-89 2 2-17 3
90-14 | Fel................ 1-88 2 1-88 2 1-89 2 2.32 3
1-94 4
90:38 | Fel........coovvvii]onninnnnnnnn, 1446 0 |ooeieieeini]iineniiinnt.
9140 | Fel................ 2.19 4 1.99 3 2.59 4
219 5 2:33 5
O01:68 [....ovvveveviinne]ivnniaanin, 1.7t 2 | leaaaeee
92:56 |......oiiiiiiiinin 1-79 2 1-84 3 1.63 3 1-39 2 219 2
9323 |CoIl............... 1-66 2 1-81 3 1.73 2 1-79 3 2:00 1
93-93 Crl............o.t 1-79 2 1-79 3 1-8 3 1:77 2 2:24 3
1694-84 [ Fel................ 1-67 2 1-58 1 1-94 4 2-14 3
1-99 3
05:15 |.vvvevevnnereiennend]oiinnieiia, 1:70 1 |oeeeeneeiii]ineni
0581 .. iiiiiiiiiiiiiinn ) IR 3 S R O O
06:48 [....cvenininiiiiien 1:24 0 |.oeovenninnn. 158 2 |oieeeieiinnn.. 1-69 1
97.00 |Crl................ 1-49 2 1-89 4 1-79 2 1-99 3 2-:00 2
9744 | CrI.....cvviiiiiii]iviiiaiiiiiiiiiiiiis, 1-58 2 1499 0 1-59 0
0844 |....vvevieininninn 1-92 1
_ 2:06 3 2.-09 4 2-39 3 2:69 4
O8:72 |ovveierenieniininnns 2.09 1
09:31 |oeeiiieiiiiiiiiiinn. 2:00 2 212 3 ‘90 2 2-02 2 2-09 2
4700-16 | Fel................ 1.79 3 1.94 3 1-84 3 1-99 2 2-11 2
4700°94 ... i, 1-83 3 1-59 0 2:01 3 1-84 1 2:19 1
01-43 [ NiL................ 1.74 2 204 4 1-88 2 2.22 3 2-39 2
02:32 Joevvinnncnnneenened]orvenonoeeenen]oneieainnn 1-8 1 169 O 199 1
03-02 MgI............... 2-49 4 2:59 6 2:56 4 2.69 4 2:63 4
03-82 Nil................ 1.8 1 |......coiuntn 1-93 2 1-86 1 204 2
0442 |..cvviviiiiiiein 1-59 1 1:59 0 [......ciiinnn. 1-64 1 1-79 1
0495 |Fel..........vt 1-84 2 2.02 4 1-92 3 206 2 2:09 3
05-54 | Fel................ 1:50 1 [oivevennnnnn. 1-68 2 1-69 1 1-89 2
0606 |ovvvvvercenniianannn 1-40 0 1-70 3 1-48 0 1-70 2 1-80 2
06-53 VI....oooooviiiiien 1:60 1 |o..o.iiian, 1:63 2 |.............. 200 2
470781 |Fel................ 2:21 2 2-30 4 2-26 3 2-47 3 2-50 4
0795 |Crl....ccovvvivnnt, 1.78 1 2-06 2 1-91 2 1-90 1 1-80 1
08-66 4 AT § S 2.12 2 1-89 1 199 1 1-:60 O 210 1
00-06 |Fel................ 1-93 1 2-18 2 2:06 1 2:31 3 2-35 2
09-69 MnI............... 1:63 1 1-90 1 1:99 2 ...l 213 1
10-22 Fel.......ooovvvnn 214 4 2:20 4 2:15 4 2.30 3 2-40- 4
1185 [Fel....ooovvenn e, 1:70 03 Lo
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TABLE 8. OBSERVATIONS OF LINE INTENSITIES IN THE SPECTRA OF
DWARF AND GIANT STARS—Continued
- . . C. Min. . Maj. Boot. Drac.
lvg:gvt(;l Identification altog fl wt ﬁolg/ AM w{. logsxnwt log Aoovtvt lgg Awt
4712-07 [ Fel................ 1:80 3 |.....iivvnnn 1-83 4 2-20 3
2-:00 4
1271 | 1-43 2 [.............. 1-79 4 2:10 2
1407 [ Fel...ooooivviiiiiiniiiiind]oiiiiana., 1.90 1 1-80 0 1-90 1
14-41 Nil................ 2-24 4 2:32 4 2:26 2 2:42 3 2:-58 4
4715:25 | Til...ooiiniiiiiniiii i Y7 S T PR
15:76 [ Nil................ 1-92 2 2-08 4 2.03 4 2.08 4 2:28 4
1685 [.oviviiiiiiinnennnn, 1:50 1 1:60 O .o 1.70 2
1759 |, 1-65 2 1.83 2 1:79 4 -81 3 1:95 3
1838 | Crl................ 1-87 3 2:00 4 1-86 3 2:08 3 2:06 4
19.53 [ TiIl............... 1-76 3 1.8 4 157 2 [, 1-70 3
1993 [ooveeeii e 1-60 2 1-40 2
2101 [Fel................ 1-76 3 1-80 4 1-87 4 2:00 3 2:00 4
2216 {ZnI................ 1-55 2:00 4 1-82 3 1.95 3 190 2
22.64 | Til................]eeviieiiiiii 1.50 1 146 1 |.............. 190 2
472310 | e e 1.70 3 1.7 3 1.90 2 2-20 4
24-47 [CrI........... ..., 1:60 3 1-70 4 1-51 2 1-65 2 2:00 4
26-04 [Fel...........oooofviivinninnt. 1-55 3 1-59 1 1-70 2 165 3
2743 |Fel,MnlI.......... 210 3 2.32 5 2.-30 4 245 4 2:60 4
28:13 | . 140 0 |.............. 1-63 1 |.............. 2:00 1
28-55 | Fel................ 1-85 2 1-94 2 2.18 2 2-30 2
2.20 4
2009 |Fel................ 1:60 1 1.87 2.00 2 215 1
29.67 Fel................]oeeevinannn, 1-85 1
2.07 4 2:19 2 2-37 3
30004 | MgI............... 1.90 2 2:00 2
30-75 CrI.......coiviii]iieniniiini o, 1-91 2 210 2 |,
2-10 2
8097 | 1-80 2 1-:79 1 165 0 |ooeeviiiennnnifoiieninnn.
4731-46 | Fell............... 1-:90 2 206 4 2.04 3 2:20 3 2-40 3
31-80 Nil............... D R0 O o O PO
3245 | Nil................ 145 0 1-80 0 1-.82 4 |.............. 1-70 2
3360 |Fel................ 1-93 3 210 4 2:07 4 231 5 2-30 4
3411 |Fel................ 1:56 1 Joooveiiiinn.. 192 4 |.............. 213 2
3586 |Fel................ 1.91 3 1-76 2 1-90 3 203 3 2-05 4
36-77 | Fel. 2-11 2 2-26 4 2-30 3 2-47 3 245 3
3736 |CrIL................ 1-76 2 |.............. 1:93 2 1-96 1 2-33 3
37-69 Fel...............ceeeuiieanaia. 1:8 3 |oovviiiiiii e
3006 |MnI............... 1-81 2 1.561 3 1-68 3 197 4 2-11 4
4740-36 | Fel................ 1-81 2 1-71 2 202 4 213 3 2-46 . 3
4101 |ooeeeiin i 1-82 2 1-91 3 1-93 2 1-96 2 2-01 2
41-51 | Fel................ 1-88 2 1-90 4 1.87 3 2-06 3 2-11 3
42.84 | Til................ 1-76 2 1-51 3 1-568 2 1-81 2 09 4
44.40 | Fel................ 1-86 2 1-90 4 2.03 4 2-11 4
2-11 4
45-03 | 1-56 1 160 2 |.............. 2-01 2
45-80 | Fel................ 1-97 3 2-06 4 1.92 4 2-01 4 2-31 4
48-12 |\ 2-01 3 221 b 200 6 2.21 4 2:24 4
4961 | CoI............... 161 2 |.............. 1:62 2 |....coeiiinn. 2:04 2
5001 | Fel..............olivvevieeinne, 1-91 5 1.82 3 1-81 3 211 8
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TABLE 8. OBSERVATIONS OF LINE INTENSITIES IN THE SPECTRA OF
DWARF AND GIANT STARS—Continued
ave- . . aC. Min. . j. Boot. X
lvgngth Identification log AI.” wt iolg} Ifl v% logsg.nwt lof; Xo \tvt, lggDAafvt
4751-10 | Fel................ 1.60 2 |.............. 1.56 1 1-76 3 1-81 3
62:10 | CrI................ 1:56 1 | e
1.96 & 245 4
52:41 | NiL................ 190 2 216 5 2.21 4
54:07 |MnlI............... 2:08 3 2.21 3 224 4 2:39 3 2-47
54:77 | CrI,Nil........... 1-41 0 1.74 2 1.8 2 1-81 1 2:01 1
65:16 | CrI.....c.oovvviii]ieeiininnoiiininii, 1:56 2 ..o
5608 [CrI................ 1.92 2 2:02 2 2:15 3 2-12 2 2:32 2
56-561 | Nil................ 1.97 2 1.92 2 1-99 2 2:17 2 222 3
57-56 | Fel................ 1.72 2 1.97 2 1-81 4 207 2 2-12 3
58-11 Til................ 1.797 2 1.72 1 1.71 2 1-82 2 192 1
476880 |....iiiiiiiiinein i 1.82 2 145 2 |.............. 212 3
69-28 | Til................ 1.80 3 1.82 2 1-66 4 1-82 2 |..............
6145 | MnI............... 1.94 2 1:62 1 206 5 2-13 2 2:21 4
62:37 | Mnl............... 2-24 2 2.32 3 218 2 2-44 2:54 4
B2:72 |ttt e 1:95 2 |
6396 |..........iiieiinnn 2:06 2 1.97 2 202 3 2-17 3 235 4
64:53 [...ceiiiiiiiniiinnn. 1-82 2 1-92 2 1-95 2 1-72 1 2:02 1
6543 | Fel................ 1.80 2 1-82 1 1.92 2 2-09 2 2:20 1
65-86 | MnI............... 1.72 1 2:14 2 2:00 2 2-12 2 2:3¢ 1
66-42 [ Mnl............... 2.02 2 2.-02 2 2-18 3 2.27 2 245 4
4767-83 | Crl..........coiviiienniin i 169 2 |..............
2:32 4
68:36 {Fel................ 2.02 3 2.17 3 2:09 4 2-32 4
69-74 |TiLl............... 1-69 2 152 2 |ooiiiiiiiiinen 1-82 3 1:32 1
71:09 | TiLCoI.........oofeevvnenvviii]ineninnn, 1:74 2 |,
2:35 5
71-61 |....oovviiiiniiinn. 214 3 2:17 2 2:10 3 2:24 4
72:86 | Fel................ 1-86 3 2:17 3 210 5 2.23 4 2:26 4
b 2> R R R 1:30 1 |
7408 | Cell............... 1:62 3 oo e
7609 | Fel................ 72 2 1 eeeeiiiaa.
1.90 2 1-94 5 223 4
7644 |[......... ..o 1-8 2 2-21 4
A777-82 |..ovvviiiivniinnnnn. ) Y L O S 1-71 3
7828 | Til....oovvviiii]iiennnneinne, 1:71 03 |, 1.7 2 |,
7943 |...iiiiiiiiiin, 1.60 1 1.78 1 1-62 1 1-78 2 2:10 3
79-99 | Till,Col.......... 2.03 3 -06 1:67 2 1-95 2:00 3
3 TR A Y T O O [ P 2:06 3
83-45 | MnlI............... 2.22 3 234 3 2:32 5 2:52 5 259 6
8608 | FeI, Nil........... 1.62 1 1-85 1 2.:00 2 2-:00 1 218 2
86-64 | Nil.............. . 2:25 3 2:3¢ 3 2:24 4 238 2 2:64 4
87-83 | Fel............ooofevvvvnnnennn, 1.7 2 147 1 1-75 2 195 1
8874 | Fel................ 1.8 2 1.92 2 1-92 2 190 2 2:11 1
4789-56 | FeI,CrI........... 2:05 3 2.31 3 2.22 235 3 2-54 4
9110 |.....iiiiiiiiiiinnn. 1-75 3 1-85 4 1-87 4 2.12 3 234 3
9247 |CrLLTil........... 1-99 3 212 3 2:07 4 2.18 3 2:44 4
94:35 | Fel.........coovviufevnninnennn, 1:62 3 |oveeieiiiiiiioreiiiit, 178 4
£ T L o e O P 2.06 4
9663 |........iiiiiiiiannn 1:78 8 [t
98-46 | TiIl,Fel.......... 1-96 3 2:06 3 2:13 3 213 3 245 4
99:40 1 Fel................l...oooooncc o oo 191 1 |..............
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TABLE 8. OBSERVATIONS OF LINE INTENSITIES IN THE SPECTRA OF
DWARF AND GIANT STARS—Continued
- . . aC. Min. U. Maj. 8 Boot. Drac.
l‘:’r?;t(il Identifieation log A wt iog A v% log Kn wt 1oEg A \tvt lgg Awt
4799-85 | Til............... 1-68 2 2:23 4 2:08 3 2.07 2 2.35 3
480065 |Fel................ 1:91 2 ..o
2.04 4 2:19 3 2:40 4
01:03 |Fe,Cr.I..........]eceevveniinnn, 2:17 3
480285 |Fel................ 1-72 3 1-8 3 1-83 4 2:13 3 213 4
05-15 | TiIl............... 2.23 4 230 4 2:25 6 2:35 3 2:50 b
06-99 | NiL............... 1-76 3 2.07 2 1-83 4 201 2 224 4
07-71 Fel................ 1:66 1 2.01 2 1.88 2 213 2 2:19 3
08:16 | Fel...oovivvvneeni]ivenineneneini]iviniiinnninns, 1:78 2 [oeeeriiiinifonniiiinnnnn,
0880 |oevvviniinieiinnnenns 1-91 3 201 3 1.93 4 213 2 2:45 4
1054 | ZnI................ 1-06 2 2.07 3 2.01 4 2:07 3 2:13 3
1228 |CrIl............... 1-86 2 1-72 2 1.93 3 1-86 2 211 3
1333 [oovviiiiiiiiiiiiene 1-83 2 1.91 3 1-68 3 1.96 2 2:30 3
) J O P 1:68 8 fiveivieiiieiiifoeniiinniinnn.
481463 | Nil...........ccoc]ieiiinennnnnn, 1-86 2 |....coiiininen 176 1 2.07 3
15:904 |..oiviiiiii e 168 2 |....oiiiiiinnn 1-48 2 1:68 1 1-.91 4
17.82 Fel................ 1.81 2 ..o, 1-78 3 1.91 3 2:19 5
2042 [ Til................ 1:64 2 ...l 1-73 4 191 3 2:13 4
21:12 [t 1:67 2 ... 1.73 4 1.72 2 1-83 3
23.47 [MnI............... 2.20 1 2:23 3 2:21 4 2:561 3 2:56 4
24:12 [ CrII Fel.......... 2.06 1 2.02 2 2:13 3 2.17 2 2.22 2
2540 |t e e 1.64 0 1.87 3 1.92 4 2:21 4
2712 | e e 1-89 4 |.............. 1.92 2
2761 ... e e e 1:97 8 | e 2:03 3
4829-19 | NiL CrI........... 2.16 3 2.14 4 2.22 4 2.46 4 2.54 6
31-22 |Nil................ 2.00 2 2.08 2 1-99 4 2.02 3 2:20 4
31:80 |.oviiiiiiiiiiiiannn. 160 1 [...oooiin... 172 01 |ovieiiiiiinns 2-12 2
3270 |Fel................ 1-92 2 2.20 0 2.00 3 217 4 247 4
3347 | 1 < R O O
34-51 |Fel................ 1-.89 2 177 0 1-93 4 1-84 3 2.14 4
36-10 | Fel,CrlIl.......... 219 3 2.23 2 2.01 4 214 4 2.36 4
3861 |Fel,Nil..........]eeeveevrennnn. 2.14 3 1-98 4 2.08 3 2.36 4
390-55 |Fel.coooievvvvuiiivinininnnns, 1-.80 2 1.94 3 197 2 2.14 2
40-30 |FeI,Col.........o.|vvvivnnnnnnn. 2.08 2 1-98 2 2.20 2 2.31 3
4840-89 | Til...........ccii]ieviinnnnnnnn 1.92 2 193 2 197 1 2.:03 2
4179 | e e 1.77 2 1-58 1 1.80 2 1.92 3
4314 [Fel..............c]eeeviinnnonn, 2:12 2 1.98 2 2-33 3 2:52 4
44.06 [ Fel................0.ccovveviinn, 1.92 2 1-.98 3 1.87 2 2.12 2
4566 [Fel................0.cccvevieitn 2:00 2 148 0 1-69 2 1-92 4
47.29 [ Cal....... P PO 1-73 0 1-783 1 fo.oooiiiiiet. 1.73 1
48-25 | e 1.94 2 1-88 2 2:08 2 2:36 3
49:04 [Fel............cco]ieevivennnnnn 2.09 3 2:14 3 2:08 2 2.42 2
O ¢ O e 1:63 0 |.............. 1.3 1
55 1R T T S L I 2:15 4
55 R £ O o S 1-98 3
61-3¢ |HB................ 3.-82 3-49 3-35 3-26 3-20
69:62 |[..... ... e ) T O 1-80 1
(V0 T T S O O 1.88 1
7122 | Fel...........coooievnnvnnninnn, 257 3 |, 2.76 3 2:67 3
72:12 T Fel................L.....oooiit 236 2 [.............. 253 2 2:56 2
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TABLE 8. OBSERVATIONS OF LINE INTENSITIES IN THE SPECTRA OF
DWARF AND GIANT STARS—Continued
Wave- . . aC. Min . Maj. Sun Boot. r
length Identification log A wt Og A w{, log K wt l(fg A vlvt lggDAa:'t
487342 | Nil.......cooovvii]iiiiinnt, 194 1 2.00 2 2:04 2 2.18 2
b Z 0 X Y PR 1-94 2 160 1 2:04 2 2:04 2
74:92 | oo e 1-94 2 2.03 2 1-75 1 2-10 2
75:71 [ Fel.......oooviiiiiiniieiinaninn 2:10 2 2.16 2 219 2 2-43 2
4876-44 CrIl......coovviii]inniiiine, 1:99 1 1-79 1 1-99 2 99 1
78-14 [ FeIl, Cal..........|J.ceevevnen, 2.38 3 2:.32 5 2-51 4 253 5
81:58 | Fel, VI...........J.ccovivviiin, 1-99 2-46 2-52 3
2.22 3
8222 | Fel.........oovvvii]onneennnnnn, 1:99 2 [ 2.16 2
83-69 YII.....oooo oo, 194 3 2.02 4 1-99 2 222 3
85-26 | FeT, Til...........|.cc0vvvvviinnn 2.27 3 2-30 4 2-39 3 2-61 2
86:29 |.....iiiiiiniiin i 1.79 0 2:00 2 2.02 2 2-33 2
87-10 [ NiL,CrI......ooooifoviiiinnnnn 2-38 3 229 3 2-31 3 2-53 3
88:59 | Fel... 1:99 0 |......o.onnn 2-10 2
2:48 4 2.63 4
8908 [FeI................ 2-14 1 2.27 2 2.18 2
4800-77 [ Fel................ 2-39 2 2-42 3 2-57 3 2-70 2 2-68 2
91-:50 | Fel................ 244 2 2-58 3 260 3 2.72 2 2.76 3
92-93 Fel................ 1.94 3 1-82 2 1-80 1 1-82 0 1-71 2
0392 |.....c il 1-70 1 1-41 0 1-82 2
1-94 3 :
04-64 |... ...l e 148 0 |.......ooo....
96-56 [ Fel................ 1-86 3 1-99 3 1-90 3 166 0 1.95 3
4900-00 [ Til................ 223 3 2.27 3 2-10 3 2-16 2 2.56 2
00-88 |...cvvveiivnnninnnns 1.79 1 1:55 O 1-60 0 1-75 0 1.8 1
03-32 | Fel............vnn 2-18 2 2-43 3 2-27 4 2-44 2 249 3
04-41 | Nil................ 207 3 2:17 2 209 4 2-06 2 2.22 2
4905-15 [ Fel................ 1:62 0 | 1-76 0 1.90 2
07-76 Fel................ 1-95 3 2.08 2 2:05 4 2:19 2 2.35 3
0941 | Fel................ 2:.00 2 206 1 2-06 2 2-11 1 2.28 2
10004 [ Fel................ 1:90 0 2:10 1
2:53 2 249 2 2.63 3
1049 | Fel................ 2.22 1 2:24 2
11.290 | Till............... 215 1 1-98 0 1-86 2 197 0 2.22 2
11:94 [ 1-95 2 211 1 1-93 2 2-15 2 2.28 2
13.76 | TiL, Nil 1-95 3 217 3 1-91 2 2:00 O 239 2
17.23 [ Fel................ 1:90 1 2:17 2 1-87 2 2-14 2 2.20 2
1820 | Nil................ 207 1 2-11 1 240 2 2.28 0 244 1
4919-00 | Fel. 2:44 2 2-49 2 245 2 2.68 1 261 2
20-56 | Fel................ 2.51 3 2-60 2:61 3 2-87 2 2.90 4
21.78 | Til................ 1.81 1
2056 2 2-11 3 226 1 2-41 2
22.27 [ Crl.........ooovt 191 2
23-93 | Fell............... 249 2 2-28 3 2-31 3 2:17 2 2-56 3
24.76 [ Fel................ 2:05 1 2.23 3 202 2 2.28 1 2:39 2
25:56 | Nil................ 1-68 0 1-73 0 1-81 2 2-18 2 2:25 2
2771 [ Fel................ 211 3 2-18 4 206 4 2-27 3 2-50 4
30-32 [Fel................ 1-96 3 2.01 3 1-86 3 2-18 2 235 5
3203 [....coeiiiiiiit 1-93 2 168 0 [.............. 1-57 0 |.oevnniionn...
4033-25 | Fel....... 2:-32 2 1-81 1 2-29 1-96 0 2:36 2
3407 | Ball............... 26 2 240 3 2:.31 4 2-54 2 2:66 3
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TABLE 8. OBSERVATIONS OF LINE INTENSITIES IN THE SPECTRA OF
DWARF AND GIANT STARS—Concluded

ve- . : a C. Min. U. Maj. S Boot. Drac.
lvelr?gth Identification log A wt. lEog A w{;. log ant. loEg A wt. l(:’g A wt.
493581 Nilooooooooiiiiiiie e 176 3 ...,
1-68 0 2.35 2
36-33 |Crl................ 1-91 1 181 2 |
3755 | Nil................ 2:23 2 1-77 0 1.96 2 2.06 1 2:40 2
3810 | Fel................ 2:06 0 1-84 0 2.21 2 2.20 1 2:32 1
3880 | Fel................ 2:290 1 224 1 2.24 2 244 1 2:44 1
39026 | Fel................|  feeevei. 105 1
2-10 2 255 2 266 3
3965 [Fel................ 2:12 2 2-04 2
4249 | Crl....coovviiiiiifenenninn 1-84 3 1.92 3 2:18 1 2.27 4
4945-52 | NiL,Fel...........]..ccooviiiiinn 1-84 3 1-89 3 1-96 1 2:12 2
4630 | Fel........oooiiiii]eeeiinn 212 3 2:-02 224 2 2.:35 2
49:36 |.. ... iiiiiiiea e 212 03 o
50-11 ) -3 S PN R [N 1-99 4 212 2 ..ol
5258 | Fel..oovvievn]einnininniiiiininone 1-87 1 1.9 1 |[..............
53-.20 | NiL....o..ooviviiii]einnennn 1-91 2 1-67 O 184 0 |.......o.iel.
54.68 | CrL,Fel...........|..ccoovvinnnn 1-91 2 1-92 2 2:24 2 ...
5745 | Fel...........oooo]eeeivninennn 272 3 [l 3-:00 4 |..............
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TABLE 9. OBSERVATIONS OF LINE INTENSITIES IN THE SPECTRA OF
SUPERGIANT STARS
ave- . . Cyyg. U. Min Cas.
?Xngth Identification log AW wt, ¢icog AM' wt log Aas wt
4111-81 Fell............ciiivviiiiian. 2.25 4 |
12-30 Fel......... .o i, 2:03 2 e
12.56 CrlIl.......oi i 218 2 | e
12204 | Fel.. ..o, 2-30 2 e e
13-18 CrIl.. . i e 2:29 2 R S PP
13-82 | NdIL...........coovvivnnvnnnnnnn 2.18 2 P
14-12 | o e 1.71 P
14.46 Fel..........ccoiiiiiiiiiinnn. 2.-34 4 e
14-.95 Fel.......o.iiiiiiiiiiiiinnne, 1:94 1 |...... P
15-19 VI i 2:16 2 e
15-44 GAdIL.........ov ittt 1-86 2 S P
16-00 Nil ..o 1.74 L S P P
16-39 VI e i e 1.-64 2 R PN
16-66 VI i e 1-86 D O P
16-82 NAIL.........coiieiiiiiieeeenn 1-94 O
1700 | Fel.....ooooiiiviiiiiiine i 1-99 2 e
1728 i e e 1-85 2 R N
1760 f. oot it 2.07 2 e
17.88 Fel.......... o iiiiviiiiiiin. 2:00 1 2:09 L
18-18 Cell..........oiiiiiiiiiiine, 2-36 2 2.02 ) PN
1857 | Fel.......oiiiviiiiiiinennnnnn. 2.64 2 2.53 2 |
18-79 Col..oviiii i 2:32 [
2-46 2
1891 | Fel...........cccoiiiiviinnnnn. 2-12 L
19.50 GAIL.............ciiiiiiiie 2-41 4 2.28 2
19.78 Cell.........oiiiiiiiiiiiiinann, 191 0  Joeeeeiiiiiiiiinn,
2-36 3
19-92 CelIl.........coiiiiiiiiiiiiens 2.03 0 |eeeeiiieiiiiiin,
20-22 Fel......... oottt 2.31 4 2:19 2 e
20-64 CrI.. i i e 171 L PR
20-86 Cell..........ccoiiiiiiiiiinnnn, 2-24 4 1-69 (0 P
21.34 Col....o it 2-38 4 2:30 2 e
2180 [ Fel....oiiiiiiieiiiiinneninninnn 2-3¢ 4 2-26 2 e
22:52 [ Fel..........ovvvvviviinnnnnnnnn 2-35 L N
- 2-64 4
2267 Fell............ccoiviiiiiinnn. 2:23 0 foeiiiii
2324 | Lall.......coovviiiininnnennnnn. 2-56 4 2-32 2 e
23-74 | Fel.......ocoiiiiiiiiinnnnnnnn, 2-35 2 e
2-44 4
23-93 Cell......coviiiiiiiiniinenns. 1.66 ) P
24-78 | YILFelIl............cc0vvvunnn. 2-55 6 2.35 3 |
2545 [ .. e e 1.52 L0 P
2-27 2
25-64 Fel..........ooiiiiiiiiiiinn., 2:13 )
25:90 [ Fel..........covviiiiinininnnnns 2:20 1 2:21 1 |
2618 [ Fel...........cciiiiiiiiiiniinn, 2-28 2 2.23 1 |
260563 | CrI.........0 i 1-97 2 1.71 1 b
26:8 | Fel.......covviiiiiiiinnnninnnnnn 1.92 2 1-85 3 P
2738 [ Cell........coviiiiiiinnennnen 2-43 1 2.28 | N
2762 [Fel.........ccooiiiiiiiinnnn.. 2.52 1 2.36 1 R
27.80 | Fel.......coiiiiiiiiniiiinannn, 2-45 1 2-40 0 |
28-10 SiIl... ... 2-64 3 2.44 )
2874 | Fell........ccoiviiniiiininnnnn, 2.55 3 2.33 2 e
20-18 [Crl......ccoiiiiiiiiiiiiiinannn. 2.4 2 2-26 1 i
2047 .. i e e 2-23 1 1-92 0 |t
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TABLE 9. OBSERVATIONS OF LINE INTENSITIES IN THE SPECTRA OF
SUPERGIANT STARS—Continued
. ; . Cyy. a U. Min. Cas.
E’:gv&- Identification loZ AW wt log A wt 105 A wt
412972 | Bull................ccoiiiit. 2-54 4 2.33 2 e
30.04 | Fel..........coovviiiiiiinninnnnn 1-68 0 1.97 1
3044 | GAIL...........ccciiiiiiiininn, 2-23 ) L
3068 | CelIl............ccvvviiiniivnnnn. 2-39 2 e
2.55 3
30.87 | SiIl.......cciviiiiiiiiiiiniee 1-82 0 J|..oeeiiinn, e
3112 | Cell........iiiviiiniiiinennn 2-19 2 1-95 D PR
3206 | Fel............coviiiiiiiinnn. 2-90 4 2-80 2
B2:84 |ttt e e 2-33 1 2-35 D S O
L3 R 12 R PP 1.52 1 PP
3291 [ Fel..........coivvviiniiiniinnnns 2-44 2 2.31 2 i
33:45 | NAIT..........c0iiviiiiiiinnnnn. 2-15 2 R e
3360 | Fel..........ccvvvieiiiiiiinnnnn 2:04 )
2-45 4
33.86 | Cell..........c.ovviiviiinnn.nn 2-26 )
3444 | Fel........c0iiiiiivininninnnnn 2.37 2 2-39 )
8468 | Fel.........ccvviiveiiiiiniinnn 2-55 2 2-32 )
35:30 | NAIL...........oovviviiiininninnnn 2-13 2 ... e
2-28 4
B4 ettt s 1-52 [ AP
3577 | CrIl......cccoviiiiiiiiiiiinenns 1-57 ) PR
1-73 4
3591 f... i e 1-22 [
36:58 | Fel......cocvvviiiiiinnenninninn 2-14 2-02 1 |
3678 it e e 1.77 [ PP
3700 | Fel......cooiiiiiiiiniiinnnn. 2.43 3 2-34 2 e
3740 ... e 2.04 1 2:-14 )
3766 | CelIl........ciiiiiiennininnnnn 2-43 3 2-23 )
3810 | Fell...........oovviviviiiiinnn, 2.06 1 1-95 )
38:37 [ Fell............ooviiiiiiiiiinens 2-30 2 2-26 2 |
39:00 |....oo i i 1-68 3 1-53 ) P
3994 | Fel.......ooiiiiiirinennnneenns 2-18 4 2-20 2 |
40-41 | Fel,GAII..........c.ccovvvuvnnn 202 4 198 2 |ooiiiiiiiiinn..
40-77 e 1.58 2 1-58 )
41:22 |t e 1-93 3 1-77 )
41:64 | Lall............c0viiiviiennnnnn 1.76 1 2.04 B
41-84 | Fel........ciiiiiiiiiiiiinnnns 2.-34 3 2-19 )
4241 | Cell. .. oo 2-43 3 2-46 ) S
4259 | .. e e 2-01 (1 T
4281 | i 1-94 ) Y S
4308 [ Dy IX.......coiiiiiiiinnnnn, 2-36 2 2.22 ) PP
4342 [ Fel.... .. .coiiiiiiiiiinnieinnnns 2-62 2 2-57 ) P
43-86 [ Fel......cccoviiiiiiiiinirinnnn. 2.76 4 2.65 2 e
44.52 | NAIL..........ccovviiinnniinnnn, 2-14 2 2-03 )
4502 | CeIl......ciiiiiiiiiiiiiinenns 2-26 2 2:19 )
A5:20 |t e e e, 1-86 1 1-83 )
45-80 | CrILl........cccoviiiiiiinniinnnn 2-23 3 2.01 )
46-12 [ Fel......covviiiiiiininnneeennns 2-36 2 2.27 2 e
46-50 | CrI@l.....ccoiiiiiiiiiniinneennns 2-08 2 1-84 ) A
A7-00 oo e 1-74 2 1-73 )
47-36 | Fell.......covviieriiiinnneennns 2-10 2 2.03 ) N
4750 | oo e e 1-563 L)
4768 [ Fel......cooviiiiiiiiniiiineenn, -45 4 2.36 1 2-41 3
48-20 [ SeTl.......cvvviiiiiininnneennn 1-57 2 1-54 R
A48-50 f...ii e 1-53 2 1-48 )
L <7 T O PO 1-53 {1 PN
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TABLE 9. OBSERVATIONS OF LINE INTENSITIES IN THE SPECTRA OF
SUPERGIANT STARS—Continued
Wave- : : C . Min. .
length Identification 102 AW wt clxogUAMl wt lo,gJ gas wt
414920 | ZrIL..............c.ciiiiii 2-67 5 2.59 2
2.-84 3
49.37 Fel..........ciiiiiiiiiiiinnann, e e 2-14 0
49.-77 | Fel.. ... ... i, 1-76 0 |,
2-36 2
49-94 Cell........iiiiiiiiiiiinnnn. 2-14 1 2:41 1
5026 | Fel...........cccviiiinnnennnn. 2-24 2 2-17 1 e
BO-48 | .ttt e 1.76 ) O
51:00 [CrIl.....ccvvvvinniiiiinnnnnnn. 2.37 5 2-24 2 2-57 3
51-95 | LaIl,CeIl...................... 246 0 2-39 1
B52:06. . ...t 2-11 0 2-04 0
2.-68 3
5218 [Fel..... ..., 2-41 1 2-35 0
52.76 | Lall.........ccooiiiiinivnnnn. 1-90 2 1-70 ) P
53-09 | CrIl..........coviiiiiiiiiinnnn. 1-93 2 1-62 0 2-20 2
5338 |t e 1.77 1 1-85
53-92 | Fel.........coiviiiiiiiiinnennnn. 2.47 2 2-36 1
2-43 1
54-10 Fel.........oo i, 2:22 1 2-19 0
54-53 [ Fel..........cccvviiinnniiinnnn. 2.56 2 2-41 1 2-43 0
54-82 [ Fel..........cciviivviiiininnn.. 2-47 2 2-39 1 2.32 0
55:20 [Sall............ovviiiiiiiivnnnn. 1.42 1 P P
5551 | Cell......ccovvvviinvninnnnennn, 1-80 2 1446 1 (... ...,
5591 | -94 2
2.69 4 2.82 3
56-26 | ZrIX....... ... . i, 2-42 2
56:79 | Fel.......coiviiiiiiiiiinnen.n. 2-59 4 2-63 2 2.30 0
57-79 [ Fel........ciiiiiiininnnn. 2-43 6 2-29 4 2-30 3
B8:88 |ttt 1-83 2 1-67 2 e
5884 | Fel...............ciiiiiiiiiinn. 2-37 2 2-32 3 2-43 3
59-17 Cell........coiiiiiiiiniiiinnn. 2.27 2 2:15 3 |
B0-10 |...oviriii e 1.70 ) O
B0-37 .o e 2-17 2 2.08 3 2-00 1
60-56 | Fel...........0ciivivevvennnn.. 2-00 1 1.97 1 |
B0-77 | e 1-99 1 1.79 0 |
61:.25° | ZrIL.. ..o, 2-69 2 2.54 1 2-84 0
61:52 | Till......ocoviiniininniiinnns, 2.67 2 2.56 1
2-84 0
61-80 | SrlIl...........ccoviviiiiiiit. 2-17 0 2-04 1
62:68 | GAIL...........ovvviiiiiivnnnn.. 1-89 4 1-69 2 |
63-63 | Till.............coiiiiiviinnnn, 2-69 6 2-55 3 2-99 3
6402 [ VIL........c.vviiiiiiiinnennnn, 1.98 1
1-94 2
64-24 ... .. 1-88 )
64-78 | FelIIl..............cvvvinniinnn, 1-67 3 1:52 2 |
B5:10 |..ooii i e 1.63 2 1-44 1 |
65:40 | Fel........c.ovvviviiivnvinnnn, 1:90 2 2-12 1 |
6563 [CelIl..............0covviiuviinn, 2.31 2 2:15 1 2.48 3
6600 [ BalIl..........coovvvvniinnnnnenns 2.02 2 1-80 2
B6:36 |......cciiiiiiiii i e 1:74 1 |
B6:-63 ...t 1.756 2 |
6694 ... ... e e 2.20 2 2:12 2
2.54 3
6728 [ MglI........cviviiiviniiininn, 2-39 3 243 3
Ly T S 1-79 3 R O
6780 | CelIl...........cvvvviininnernnns 2-25 4 2-31 3 2-04 2
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TABLE 9. OBSERVATIONS OF LINE INTENSITIES IN THE SPECTRA OF
SUPERGIANT STARS—Continued
. . Cyg. U. Min .
Fgfgfﬁ Identification log AW wt ?og AM' wt log HM wt
4168-66 | FeI............................. 2.06 3 1-86 2 2-00 3

68-98 Fel............o i, 1-88 2 1-95 2 e,
6948 | Sall.................cccvvvnvinn. 1-65 2 1-71 2 e
60-85 | Fel.......................ovi.. 2:31 3 2-36 2 2-48 3
70-64 CrIl.......cooiviiiiiin. 2.07 2 1-75 1

2.51 1
70-93 Fel.......c...coiiiiviiiiiiit, 2.52 5 2-45 3
71-70 D S 2-05 0 |,
71.-91 5 T 0 2-68 2 2-62 2 2.99 3
72-14 - 2:54 2 2-30 1 |
72.58 | Fel..........c. ... 2.22 0 2.45 0

2.58 4
72.75 Fel.......oooiiiiiiiiiniinnnn, 2.47 ) S
7349 [Fell, Till....................... 2.89 b5 2.76 3 3-02 2
7395 | Fel..........c.ciiiiiiiiiiinnn, 2-28 0 2.29 D S
74:12 TiIl...o.oo i 2-55 2 2-49 1 2-74 1
74-41 Cell........coviiiiniiininn.. 2.37 2 2-05 D
74-93 B 2-42 4 2.30 2 i
75.58 Fel......oooviiiiiiiiiiinnnnn. 2-48 4 2-46 3 2.56 3
7598 | e e 1-84 2 T
76-55 Fel......covoiiiiiiiiiiiinni.. 2-39 4 2-37 4 2-30 1
77-53 | YIL.......ooi i, 2-90 6 2-83 3 2-99 3
78-06 Fel........ooo i, 1-88 0 |
78-37 20 8 2-35 2 200 1 2-52 0
78-.85 Fell................coiiin... 2.88 4 2-67 3 2-90 1
79-40 CrIl..........cviiiiiiiinnn... 2.51 2 2-46 2 2.72 1
79:76 | ZrIL...............cc it 2.18 2 2-13 2 |,
80-39 Fel......... .o i, 1-48 2 1-73 2 |,
8086 | .oviiniiii i e 1-78 2
2.05 3 2:18 0

81-15 [ 1 1 165 . 1
81-74 Fel.......o.ooiiiiiiiiiiiin. 2.-64 6 2-59 3 2.71 3
82-38 ) 2.30 3 2-33 3 2:20 1
82.76 - 1 1-99 2 1-81 2 e,
83:-02 .. i e 1-89 2 | 2:04 0
8332 | e 2-18 1 2-06 1

2-69 1
83-47 VIL .o, 242 1 2.22 1
84-01 Cel...ovviiiiiiii . 2:39 2 2-34 2 |,

2-87 4
84-31 T 2-55 3 2-37 2 e
84-90 Fel.. ... ivviiiiiiiiiiininan. 2-41 4 2-39 3
85-14 | ot e 2-08 0
85.37 (). 1 1-86 2 1.71 2
86-14 il e 1-79 2 1.74 1 |
86-62 Cell.... .o viiiiiiiiin i, 2-49 3 2.31 2 2-70 3
87-06 3 2-67 4 2-61 3 2-59 1
87-76 | Fel.........cvviiiiiinininnnnnn, 2:70 6 2.64 3 2:70 3
8874 | 2.28 5 2-30 3 2.08 0
89-55 Pril.............oooiiiit, 219 5 2.12 3 2-:00 0
90-12 I 1-69 0 1-96 1

2-68 3
90-35 VIL ... 2:40 2 2:25 2
00-74 | 204 2 1-85 2
0107 .. e e 208 ) S T
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TABLE 9. OBSERVATIONS OF LINE INTENSITIES IN THE SBPECTRA OF
SUPERGIANT STARS—Continued
Wave- . . Cyg. . Min. Cas.
length Identifieation log A wt 703 A log A wt
419144 | Fel........oovviiviiinninnii, 2.69 4 2:63 3 2.71 2
0170 | Fel....oovviviinnnniiniinnann.. 2.2¢ 2 2:22 1 |
0204 | NiIL......oovviniveniiinnnnn. 2.01 2 196 2 2.20 0
02:36 ...t 167 2 |
0312 | Cell....ovivviininiiinninnnnn. 2.13 3 182 2 2.26 4
0332 | Cell.ooviuniiniininiiinnnninn. 1.90 2 156 1 |oieeiiiiiiii,
0372 oo 1-83 1 176 2 |
9390 | CeIl..........ovvvviiineinniinn. 176 1 1:86 2 |
0440 | .ottt 1449 0 oo
0492 ..t 2.22 2 186 2 |
0535 | Fel....oovviinvennniniaininnn.. 2.51 2 244 2 2.59 4
0562 |\ttt 2.19 2 227 2 ...
06-24 | Fel.....ooovuiiiinninnennniin.. 2.46 2 2837 2 |l
9654 | Lall.........occovvvvnnevninn.. 2.27 2 2.70 4
2.40 2
0668 | Fel......oovvviinenninaninnain.. 181 0 ool
0724 | Fel....ouviniineinananninnns, 177 2 168 2 |
9768 | Cell.....ovivninnininninnainns, 200 2 |
08-26 | Fel.....coovvviivniuniiennnenins 2.84 4 2.71 3 2.76 3
9863 | Fel......oovvvvininiinninnninn.. 245 2 2.36 1 2.3¢ 0
00-11 | Fel.....ooovivniinninnennnnennn. 2.68 4 2.59 3 2.72 3
0088 |\ttt 160 0 |ooviiiiiiii.
2-12 5 :
4100-99 | Fel........ooovivviininneinniin. 1.8 1 |,
420044 | Till...oooviniinnininiiannnn. 142 0 152 1 [oveiiiiiiii.
00°72 |oveeeeeee e 1.88 0 197 0 oo
0090 | Fel....oovvvniiniinniiininnnss 2:30 2 223 2 |l
01:20 | Fel....oovuiiuninnninnannannnns 1-89 2 157 1 e
0204 | Fel.....oivvviinennineinaninn. 2.88 1 280 3 |
2.94 4
0237 | VIL.ooioiiiieiaiinann, 2.32 2 207 1 |
0276 |0 162 0 172 01 |
0297 | Cell...oovniiniineniinanann. 2.30 2 2.13 2 2.28 1
0360 | Fel....ooovvuviuneiineannannn.. 2.04 2 18 1 |
0401 |FeL,LaIl........c.ccovvvvnvnnn. 2.39 2
2.52 4 2.51 1
0424 | VIL..ooviiiiiiinianiiinn, 182 1
0478 | YIL..oioiiiiiiiiiiiiiniinnn, 242 2 2.3 1 266 0
0505 | Eull, VIL.......oovvvviennn... 2.77 2 2.56 2 276 0
05-38 | MnIl..........ocvvniinennnnn.. 2:35 0 2:35 1
261 0
05-56 | Fel....coooviniineiiininnnnns. 2.37 0 2.22 1
06-10 | Sall......oovviininiiaannninn., 203 2 | |
1-87 2
0844 |t 190 2
2.28 2
08-71 | Fel....oovuiiniiniiniiannannn.. 2.49 3 2.37 4
07-15 | Fel...oovviiiniiniiaiiinaannn. 2.37 2 2.3¢ 3 2.51 3
0742 | CrIl . cvineeiiieieeiaannss 195 2 152 0 |oeeiiiiiii
(172 T D 148 2 |evveeii e
(125 1S D 1-44 0 187 1 oo,
0862 | Fel....ooviuniiiiinainaann., 2.36 2 228 2 |
00:03 | ZrIL....coovvniivnenannnnnannn, 2.55 3 2.38 3 2.87 4
00:37 v 167 1 |
1.98 2
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TABLE 9. OBSERVATIONS OF LINE INTENSITIES IN THE SPECTRA OF
SUPERGIANT STARS—Continued
- . . Cyg. aU. Min, .
‘{Zgzgh Identification lofgy AW wt logA wt log gas wt
4209:60 |...... ... 1.67 L

0983 | VII............coiiiiiiiiiinn, 2-30 2 2-15 2 2-00 0
10:37 | Fel.........viiiiiiit, 2.52 4 248 5 2-60 3
100656 | ZeIL...... ... i 1-92 2 e
10:97 | e 1.47 2 |
11:3¢ | NdIL.......ooiiiiii 1-98 2 1-72 2 e
11-.89 [ ZrIL........co i, 2.56 6 2-39 4 2.71 5
12:65 | e e 1-48 2 1-78 .
1314 .. e, 1-86 2 1-78 b
1366 | Fel.................cooviiiins. 2.-34 4 2-29 4 2-28 2
1407 | CeIl.......oooiiiiii . 1-81 3 1-73 2 e
15:66 | Sz Il............ ..o, 2-99 5 2-89 4 3-08 2
16-17 | Fel...................... e 2-53 4 2-47 4 2.51 0
1705 | CrlIl ... 1.97 1 1-98 2 1-95 0
17.26 | NdII................ccoiiiian., 2-10 2 1-93 1

2-52 3
17.56 | Fel..........coviiiiiiiiiia... 2-43 5 2-37 4
1825 | TilIl..........covvviiiiniinnnn. 1-78 5 1.78 2 e
19.37 | Fel.. ... ... .. 2-49 5 2.47 6 2.41 3
20008 | VII.........coiiiiiiiiiiiiinnn, 2-19 3 2:08 1

240 3
20:35 [ Fel...........cooviiiiiiiiiin., 2-36 3 2-34 4
20:67 [ Sall...........ccoiiiiiiiiinnnn. 1-96 S O S
2125 . e e e e e 1-69 4 e
2224 | Fel..........ccciiiiiniiinnnn. 2-61 5 2.51 4 2.35 0
2263 [CeIl..................cvuns. 2-44 3 2-23 2 276 3
23-06 | PrILl................civinvivnnn. 2-26 3 2-11 3 |,
2358 | e 1-66 1 1-78 2 e
23-86 | SalIl,CelIl....................... 1-76 L

2-59 3
24-21 [ Fel.................c.ciiiii... 2-52 3 2-50 3
24-54 [ Fel......................c.... .. 2-36 3 2:36 . 2 |
24-84 () 0 S 2:04 2
25-23 VIL ... 2.31 0 2:3¢ 1 o,
25-44 Fel......c..oo i, 2-61 3 2-50 2 | e
2572 | e e 1-91 0 |
25:97 [Fel................covvivnn... 2.-22 3 2-19 2 e
26-73 [ Cal........cooo i, 2-93 5 2.91 4 |
2742 [ Fel. ... ..., 2.70 4 2-58 3 |
27-76 NdII.......oooiii i 2.31 2 2-19 1 |
28 28 | e e e 2:01 4 1-98 3 |
2872 . e e 1.51 2 1-63 3 |
20:54 | . e 2-06 2 2-03 2

2-34 4
20-77 [ Fel........coivviiiiiiiiinnn... 2-25 3 2-26 2
30:24 ... e 1-57 2 e
30050 | CrI...........oiiiiiiii, 1-79 5 1-81 S 2
31-08 Nilo oo 1-92 5 1-94 4 |
31:72 | Ze U...........c.o0 i i, 2.25 5 1-99 2 e
3204 | VIL.............c.oiiiiiiiiie, 1-82 2 1-95 2 e
3242 | NdIL................covviiinnn. 2-19 2 2-13 2
32-78 1.65 0 |

3-00 5

33-22 | Fell............................. 2.7 4 |
3360 | Fel............................. 2-64 2 2-51 2 |
34:26 ([ VIL............................. 2.22 3 207 S 2
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TABLE 9. OBSERVATIONS OF LINE INTENSITIES IN THE SPECTRA OF
SUPERGIANT STARS—Continucd
Wave- . . Cyg. a U. Min. :
length Identification loz AW wt log A wt log gas wt
4234 .64 /20 § 1-82 3 1:69 2 e
35:156 [ Mnl.....................couvunn. 1.79 1 o
2-32 4
3532 [ Mnl.............0oiiiiiiiin... 2.12 2 |
35:94 Fel......o.ooiiiiiiiiiiin. 2-80 5 2-69 6 ..
3650 ZrIl.. . e e 2-12 2 1.96 1
36-80 SaIl......oooiiviviiin i, 2-20 3 1.81 )
37-18 Fel. .. ..o, 2.-07 4 2:13 3 |
37:71 Ball.....coiviiiiiiiiiiiiinnnn, 1:-62 1 1.72 )
38:07 Fel.....coiiviiiiiiiiiiiniinn.. 2-36 3 2:30 2 2:15 0
3842 Lall.........ooiiiiiiiiiinnnn. 2.46 3 2.32 2
38:82 Fel. . ..., 2-52 4 2-48 4 275 2
3987 | e 1-97 3 1-79 1 |
3985 Fel,Cell....................... 2.54 5 2.51 5 2-34 1
40:36 [ Fel............ccoiiiiiiiinnn.. 217 3 2-09 3 2-30 1
4070 ... e 1-66 2 1-73 2 |
41-12 Fel.....ooiviiiiiiiiiiiiiiinnn. 2-03 4 1-89 4 |
42-30 CrIl. oo i 2-62 5 2.38 4 |
42.58 Fel. . . oo, 1-99 1 2-85 5
2-31 2
42-75 Fel. ... ..o iiiiiiiiiiiiiinnn. 2:09 )
43-30 | Fel.......cooiiiiinieinvnnnnn. 69 )
202 3 .
4855 ... e e i e 1-89 2 |
43-83 Felll.......ooviivi i 05 3 1.81 2 1-93 1
4428 ... e i e 1-57 0 1-29 D
44-81 Nill...oooviiiiii i, 214 4 1.-92 4
2-34 1
45-29 Fel. .ot 2-41 b 2-34 4
46-02 Fel.. ..., 2-36 3 2-28 4 2-43 0
46-85 ScIl....oooiiiiiiii i 2.-92 5 2.67 5 3:02 2
47-36 Fel, VAIL....................... 252 3 2-47 4 2-72 1
48.25 Fel....ooiiiiiiiiiiiiiiian, 2-32 5 2-21 2 |
48.45 Fel ..o i, 1-86 B
48-67 Cell......ov i, 2-32 5 2.06 2 2-34 2
49:33 | 1440 0 fo...iiiiiiiiii....
4950 |.....iiiii i 1:30 0 |
4966 |.........iiiiiieiiiiieiiiiieen e e e 1-46 0 ..
50-13 Fel.. ..o, 2-63 5 2-54 5 270 2
50-79 Fel........ ittt 2-70 5 2-62 5 2-86 3
153 1 O 1-60 )
51-83 MnlIl.............iiiiiinnn. 2-26 5 1-80 2 2-40 1
5206 | TilIl..........covvvivieeernnnnnn, 1-77 2 1-62 1 |
5224 .t iiie i e 1-40 0 |
5244 | ..o i i i e 2-13 2 1-80 0
2-62 2
52-65 CrlILl....ccoiviiii i, 2-45 4 2-25 2
53-42 Cell........oiiiiiiiiiiiinnnn. 2-11 5 1-85 3 2-26 1
L3 R £ T O P 1-50 0 |
F532 Z8 T O P 1-60 0O |
54-37 [0 S 2-70 8 2-57 5 2-73 4
D499 ...ttt i et 1-65 2 1-63 )
55-52 Fel.......oo i, 1-87 3 1-99 2
2-16 0
55-84 Cell..........co .. 2-25 3 2:03 2
56-20 | Fel.............oviiiverinnnnnn. 2.21 2 2-16 2 2-36 1
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TABLE 9. OBSERVATIONS OF LINE INTENSITIES IN THE SPECTRA OF
SUPERGIANT STARS—Continued
. . Cyg. aU. Min, Cas.
m’;ﬁ Identification loz AW wt log A wt log A wt
4256:42 | Sall...........coviiiiinnnnn, 2-23 2 1-78 D
B56-67 ... e e e 1-72 2 |
8787 | i i e 1-40 0 |
B7-65 |... . e 1-80 1
58:15 | FeIl, ZrIL...........cc0vnnunn... 2-60 4
2-82 5 2-87 5
58:33 | Fel........covvviiiiiiiinnnn, 2-00 0
58-62 Fel..........c.. i, 196 1 1-95 L
58-96 Fel....... ..., 1-88 2 1-91 2 e
59-28 | MnlIl....................cviiint, 1-78 2 1-62 2 e,
60-00 | Fel.........oo e, 1-90 0 |
2-44 2
60-183 | Fel.........covviviiiiivininn, 2-41 2
60-50 Fel..........cooiiiiiiiiiiin., 2:80 5 2:69 4 2-85 2
B1:26 |..... .0 it 1.-63 2 |
6L:60 ... ..o e e e e 1-60 [0
61.94 | CrIl..............ciiiiiiiin.., 2-58 5 2-42 4 275 4
62:36 ... e 1-62 [
6270 | SalIl............ccvvvvvvviniain. 1-83 3 1-44 L
63-15 | Til.........ooiviivineniininnn, 1-84 3 1-81 S
6362 | LalIl............ccoivvviinunnn.. 2-10 4 1-96 4 2.28 2
63:96 | Fell..............cccovvvininnn, 1-88 2 I
64-23 | Fel..........covvivviviiivnnann, 2-20 3 2-11 3 |,
64-84 | Fel............ccovviiiiiieinn., 1-92 3 1-81 3 2.08 2
65-22 | Fel.............c.covvvviiviinn, 1-97 4 1-89 3 |
65-92 [ MnlL...................cc.0vvinn 1-83 6 1-89 5 1-54 0
66-65 NAIL......ooiii e 1-70 1 1-41 L
66-93 |Fel..............ccovvvviinnnn, 2.33 5 2-29 5 2-08 1
67-38 | .o e 1-56 1 |
67-80 |[Fel.................covviviiin, 2.28 6 2-26 5 2-11 1
68-75 Fel. ... i, 2-24 3 2:16 3 2-26 0
69:05 | ... e 2.05 ) A S
69:26 | CrIl............covviiiinnnnnnn.. 2-39 3 2-30 2 2-66 2
69-50 Lall.........coviiiiiininnnnnn. 2:-05 1 1-91 )
69:83 |. ... 1-39 0 1-91 2
70.23 Cell.......covviiiiiiiiin... 2-09 3 1.91 2 2-36 1
70.73 CelIl.........cooiiiiiiiiiinn. 2-10 2 1-91 2 e
71:21 | Fel.......oooiiiiiviiiiinnnnnn. 272 5 2.50 4 2-82 1
7178 | Fel..........ccoiiiiiiiiineninn. 2.-94 6 2-65 5 2-96 3
T2:56 | e 1-46 |
72:90 | oo 1-83 2 1-81 1
2-85 4
73:37 | Fell............coviiiiiiiiinnn.. -70 5 2-46 4
73-87 | Fel.............. ... 1-72 1 1-83 2 e
74:8¢ | CrI.... ..o, 2.72 6 2.56 5 2.82 3
T5:32 |t 1-31 0 foeeeiiiiiiiiL,
75:56 | CrIL..........ccoiiiiiiiiinnnnn.. 2-49 5 2-40 5 2.72 3
76-71 | Fel..........c..iiiiiiiinnn. 209 4 2.01 5
2.08 1
7698 | . i -37 L
77:38 | Fel......................oovit 2.21 5 1.92 3
2-28 1
T7:53 | 1.27 0 1-36 0
78-16 | Fell............................. 2-49 5 2-32 6 2.71 2
T8:50 .o 1-82 2 e
7881 | VII........................ ..., 1-92 2 1-81 3 2-08 1
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TABLE 9. OBSERVATIONS OF LINE INTENSITIES IN THE SPECTRA OF
SUPERGIANT STARS—Continued
Wave- . . Cyg. . Min. :
length Identification lo"gy Ayg wt (lxog Amet log gas wt
4279-06 | CrIl..................cciivvvnnnn 1-78 2 1:31 (1 P
79-42 | Fel..............ciiiviiiininn, 1-81 1 1-95 0
2-18 3
79:70 | Sall............0oiiiiiininiinn, 1-66 1
2-20 1
79-73 | Fel.............iiiiiiiiiiinnnn. 2-28 3 2-13 2
8047 | . e e 2-26 3 2-19 2 2.32 1
80-78 | Sall.............vvviiviininnnn, 2.28 3 202 1
2.06 0
81:10 | MnL,CrlIL.............covvvnnn. 2.23 3 2-12 2
123 1R T T I 1-42 0 |
8243 | Fel.......c.oov it 2-70 5 2-51 4 2:79 4
82:72 | e e e e 1-79 0 1-82 (1 D
83-:03 | Cal.........coviiiiiiiiiinnnnnn, 247 5 2-41 4 2-26 0
84:20 | CrlILl.......ccovvviiiiiiiinnnnnnns 2-52 5 2-32 4 2-72 3
84:52 | NdIL.................ccvvvnnn. 1-82 (1
2.22 3
8468 | Nil........c.ciiiiiiiiiinnnnnns 1.97 ) N
85:08 | Til...cooviiiviiiniiinnininninnnn,s 1.78 1 -62 0
2.31 3
8542 | Fel........covviiiiiiiiiinnnnnns 2.38 4 2-30 4
LS O 1-62 0 [,
86:05 (FeIIl, VIL................cou.n.. 2.21 3 2-03 2 -95 0
86-50 | Fel..........cciviiiiininnnnn.. 2.21 3 2.02 2 2-10 0
8700 [LalIl..........coooiiiiiiiinn... 2-23 3 2-21 3 |
87-44 | Til.....coiveiiiiiiiiinnnnannn, 2:10 2 1-92 1 |
87:86 | TiIl............cccvvvininnnnnnnn, 2-48 2
2.79 7 3.00 5
88.00 [ NiI...........oovviiiiiveinnnn, .12 0
£ T T O 1-97 [
88-76 | VIL....oooiiiiiiiiniiiiienned]ooeriiiniiiininnns 1-62 ) N
89-12 il i 2:20 1 2-23 1
2.28 0
80-38 [ Cal..........civvvivnnnnnnnnnns 2.46 1 2-43 1
8078 [ CrI........cvviviiiiiiiiininnnns 3-07 3 2-75 4 2:72 1
90-23 | TilIl...........ccviviiiiinnnnnn. 2-90 3 2-74 4 3-10 4
9095 | TiLl.......ooviiiiiieiiiiinnns. 2-07 2 2-12 2 2.00 0
01-52 | Fel...........  c.ovovviivennnnn. 2-36 4 2-31 4 2-08 1
92:11 [ Fel........ooiiiiiiiininininnn.. 2-02 1 oo
2.25 5
9227 [ Fel......cooiiiiiiiiiiininiinnns 1-92 P
£2 )2 R 5 T 1-68 2 e e
93-06 | ZrIL..........coviiiiiiiiiiiinn, 2-04 3 2-00 5 2-11 0
94-14 | TiIl...........iiiiiiiiiininnnn. 2-89 7 2-62 6 3-11 4
94-80 | Scll.........covviiiiiiiiininnns 2-59 4 2-41 4 2-77 2
9520 |....iiiiiiiii e e 1.72 1 |
95-78 | Til..coiiiiiiiiiiiiiiiiiinninnnns 1.97 ) P
2-13 2
95-80 | Nil..........c.iiiiiiiiinnnnn. 1-84 0 2-66 1
9600 | Lall.............c0vvvievnnnnnn. 2-38 3 2-16 2 e
96-62 | Fell............ccoivivivnnnnnnnn 2-81 6 2-58 5 2-93 4
L7 S I 1-52 [
2 L 1-77 2 e
97-76 | NdIL..........oiiiiiiiiiiiinnnes 1-956 2 1-62 1 2-04 1
98-04 | Fel.................ovviiunnn 2.32 4 2-33 4 |
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TABLE 9. OBSERVATIONS OF LINE INTENSITIES IN THE SPECTRA OF
SUPERGIANT STARS—Continued
. . Cyg. a U. Min, Cas.
lvg:gvti- Identification loz Aw wt log A wt log A wt
4298-76 | Til.........cocoviniiiiiinnnnne, 2-20 2 2-16 1
2.87 2
4299 .22 Fel,Cal..............ovvnnn, 2.89 4 2.75 5
4300:05 | TiIl......cooivivinnnninennennnn, 3-00 5 2-85 1 3-10 3
00:26 [ CeIl, MnIL.......ocovvvvvvnnnn]iiiiiiiinenennenn. 2-51 D PO
00:55 | THI.......coovvniiiininnnnnnnnn, 2-39 2 2-28 1 i
01:08 | VIL......iiiiiiiiiiinnennnns 2.31 3 2-36 S
01-97 | TiIL.........iiiiiiiiiiiinnnn, 293 6 2.65 5 3-06 4
02-56 Cal.. ... iiiiiiiiiiiiennn 2.62 3 2-59 4 2-62 1
03-18 | Fell............civviviinennnnnns 2.82 4 2.60 5 2.87 2
03-59 NdIL.........coiiiii i 2.33 2 2.26 1 2-65 2
03:96 |.....ccviiiiiiiiiiiinnnenieieiiiie e 1.78 ) P
04:24 | .. . e i 1-89 2 |
04-58 [ Fel........covveivnvnnnnnnnnnnns 218 4 2-17 .
(015 2 P 226 2 1-98 1
2.28 0
05-45 Fel. .. ... . iiiiiiiiiiinnnnn.. 2:62 2.38 1
05-70 | ScelIl.........covviviiniinnnennnns 2-72 1 2:42 1
2.93 4
05-91 T PPt 2.31 0 2:55 2
06-81 Cell........oiiiiii i 2-30 4 2.25 5 2-17 1
07-92 [ Fel, Till..............ccvvvnunn. 2-92 8 2-75 7 3:00 6
08-65 Dy Il . iiiiiiiennnn, 1-89 0 1-93 1
2-08 1
09-02 | ZrIL,Sall.............ccoovt.t. 2:26 2 2:20 2
09:38 | Fel.........coviiiiiiiinnnnnnns 2-41 2 2-44 2 e
09-64 YID. . oo 2-77 5 2:49 2 2.91 5
10:46 | FelIll...............ccviiiinennn 1-84 2 2:11 3 |
1071 [ VIL ...ttt 1-92 S
10-95 [ O L 8l 1 i
11448 [ Fel.....ooiviiiiiiiiiiiiiiniine]iieeinniiinnnnan, ‘93 3 |
11:02 | i i e i e, 1-74 S O
2 5 O 1-68 )
12-86 Till..ooieiiii i 2-80 8 2-55 5 3:00 4
14.15 ScIL,FelIl...............ccuvvne. 2-96 6 2.75 5 3:04 4
14:98 | TilIl......coovniiiiiiiiinnnn, 2-82 6 2.65 5 3-01 4
1598 [ Sall........cccviiiiiiiinnnnnn. 1-34 0 1-44 ) S R
16-24 VIL . e e 1-63 D e S
16:82 | TilIl..........ciiiiiiiiiinnnnnns 2-54 5 2.38 5 2.81 2
17-32 Zr .. .. e 2-25 4 1.95 2 2:44 2
18-69 Cal.. oottt 2.50 3 2.45 5 2.52 6
1894 | Sall........cooviiiiiiiininnnnn. 2-29 2 179 0  |oereiiiiiiiennn,
19-60 () 1-40 ) P P
20-76 SeIl ..ot 2.61 2 2:93 1
2-92 9
20-94 3 T 2.45 1 2.-90 1
b2 IR 7 S O 1-44 0 |
21-84 Fel.. ..., 1-93 3 1-88 S S
22-51 Lall........coiiiiiiiiiiinnnnnn. 2-17 5 1-91 5 2-26 i}
23.27 T 2:00 4 1-75 3 e .
P2, R L I I 1-65 2 i
b B A 1-42 0 1-82 3 |
25:02 | Sell.......coovvivenninnnnnnnnnnn 2-83 5 2.66 5 3-06 2
25-76 Fel...iiviiiiiiiiiiiinniinnnnnn, 2-87 5 2-66 5 2-95 4
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TABLE 9. OBSERVATIONS OF LINE INTENSITIES IN THE SPECTRA OF
SUPERGIANT STARS—Continued
Wave- . . Cyyg. . Min. X
length Identification log A” wt ‘fﬁg A log &
432676 | Fel, MnIl...oevnveoneenennnn.. 2.25 3 2.14 2
2.00 2
27.00 | Felooovineniisinnaiinnnnnns. 2.20 4 217 2
27.93 | NAIL....ovoieneneiananann.. 215 6 2.01 5 1.95 3
20:00 [ SAIL....ovirereeeneenaianannns. 2008 5 feeerieieeeiiii e
80:30 | THill...ooovoreneeninnanennnnnnn. 271 8 e, 270 1
30:68 | THll...ovovoreneeneanannnnannns. 272 3 |eveiiiaiiin, 2.04 3
8178 | NiLoooeiioieeeii e 2.02 1
82:81 | FoTl.....oivoneeeeanenaneeneeeiieiiii e 2.23 3
33:83 | LaTl...ovoveoreneoneenenenneaniiemeoieiiiiieioeeiie 270 5
85:00 | LalIl...ovoveveneennennanenneneaiioneaeenaiiioiiiiii 178 0
40498 | Hoioveie e, 3.52 8358 e
49-84 | CelIl......oovvueeeeeieaeeiideeiiiiiiin 2.20 2
BOAB |\ eeneener i 200 1 oo e
BO-85 | TilIleevueeineeneneannaneannnns. 258 1 |eeeiiiiiiininn,
2.83 2
5108 | CrI..eeeeiiiiiieiiainiinns. 247 1 |eeiiiiiii
BL78 | FelIl.eovneirsneneaninnanennannns 2.8 6 |ieeiiiiriiniin... 3.05 4
5274 | Fel.oooie oo, 258 7 e, 258 2
BBe46 et 162 1 feeoioeiiiei e
B398 |\ nene e 167 1 oo
5462 | SCI..ouvveroneneeneeanannnnnn, 265 5 |eeriiiiininin 2.81 4
55:05 | CAaL, Bull...covvenennanennnn... 204 3 eveoiiiieie
B5-98 | Niliouvouroronieaneanannannnn, 1.02 4 196 3 feeriririinininnn.
BB-38 [orvrreinr e ee e 157 01 oo,
BB-BL [ eneneenn e 177 4 145 1
2.04 2
BB-92 |\ ovrneene e 172 3
5751 | Fe Il oovusenieaenenanennnn, 2.06 5 1-88 2 211 2
BT-87 |oeonronee e 170 1 feeeeniinineannn,
5819 | NATI.oovoneoreneaninennannnnnn. 2.36 3 2.13 1
249 1
5850 | Fel...voneeeineeneeenanennannn. 2:14 0 2.21 1
BBT4 | YILeoueoneoroneeeiniininnannn, 2.58 4 2.37 1 2.79 2
5069 | ZrTL.eeeneeeneneaneeneaneannnns. 2.59 6 2.47 4 2.61 3
035 [vnrnrene e 137 0 146 1
215 2
6080 | SaTL..ueeeeneennineennenennnns. 09 4 211 3
61:26 | FeIl..covmeerenennanennannnnannn. 1.87 3 76 2.20 2
BL-72 | 202 83 |eeeiiiiiiiinnn.
2.51 3
62:05 | NiTL..oouoeeeonenaneneanannansn, 229 5 2.16 3
B2-53 et 162 1 186 2 |ieiiiiiiiiiin..
6276 | v e 182 0 fevevnieiiiieii e
6310 |'nre e, 177 2 2.01 3 2.06 1
6361 |on e 142 0 1.76 3 1.8 1
6417 | Y ILoouoneoniiaieeinieianennss 1.82 3 181 2 |
6467 | Cell...omonininaneananianansn, 2.20 5 2.01 3 2.38 4
B5:80 | nrnrenein e 152 1 oo,
65-92 | FeT....ovoursnineaneeaninnnnnn, 1.90 4 205 4 |eeeiiiiiiiiininns
6640 | NATL.....ooveeeenrennaniinennn. 1.82 3 100 2 |oeviiiiiiiiiiiin.
B7-08 | eneeeneeee e, 167 1 feereoeeeniiiii o
6750 | FOL.nvenneneeneeneenannannanss 247 0 2.96 4
270 6
67.70 | Till.......... TR ) 227 0 |oeeioin... e
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TABLE 9. OBSERVATIONS OF LINE INTENSITIES IN THE SPECTRA OF
SUPERGIANT STARS—Continued
- . . Cyg. aU. Min. 8.
‘igzgfh Identification log Ayg wt logA wt log ga wt
4367-91 | Fel.......coiiiivvivnnnnrinnnnns 2-40 {1 N
2-33 3
B8:32 | ittt 1.77 L
68:656 | NAIL...........ccvvviinnvinnnnen 1-90 2 1.93 2 2-19 1
6941 | Fell........ccoviiivriiinennnnnns 2-63 4 2.33 2 2.82 4
69-76 | Fel.......covviiiviiinnnnnnnnn.. 2-40 3 2:46 3 |
(0 7 S R AP 1-70 2 e
7101 [ ZrIL......oiieieiniiiniiennnnn 2-47 4 2-26 2 2-69 4
71-29 Crl.. . ittt 220 3 2-36 2 |
72-27 [ Fell,Felll...................... 2-11 5 1-99 3 220 2
7292 [ Fel..........coiiiiiiiiinnennne. 1-48 1 1-74 1 |,
73-22 [ Crl.... ..ot 1.71 2 1-57 [
7360 [ Fel..........c.iiiviiiiinnnennn. 2:21 3 2-28 2 e
L T T O 2-17 0 .
7451 [ SclIl.........covviiiiiiiiinnnnnns 2-95 3 2-69 2 2.93 1
74-92 [ YIL.. ..ot iiinennnns 2-86 3 2-62 2 3-16 2
75:95 | Fel.....iieiiiininiinininnnnnns 2-59 5 2.48 4 2.67 3
76-78 [ Fel.......ccoiiiiiiiiiennnnn. 1-81 3 1-82 2
L4 15 T A 1-65 1 1-47 ) N
415 T I A 1-42 0 |
4 £ T A 1-53 1 1-85 2 e,
7820 | i e, 1-81 2 1-62 2
7850 [. ... it 1-48 L
79:20 [ VIt iiiinnennn. 2.26 5 2:15 3 2.04 1
79.76 /71 38 8 2-44 4 2-28 3 273 4
80-05 | Cell..........ovvvvnvnnnn. P e 1.47 0 |
80-50 [... ..t i e 1-93 2 e
21 R o 2.04 .
Bl 18 it e 1-83 3 1.57 O
81:76 [ Fell.......covvviinnerinnnnnennn. 1-87 2 1.73 2 |
82:16 | Cell.........oooiviiiiiinnnnenn, 2:26 3 1-97 3 2-49 0
82:78 | Fel....oiviiiiiiiniiiiinnnnnnnn, 2-12 2 2.15 2
2:45 0
83:02 ..ottt 1.47 0
8361 | Fel......coiiiiiiiiiiiiinnnnnnn, 2-95 7 2-69 5 3-08 3
84:37 | Fell..........c.ovvviiiinniinnnn. 2-62 3 2-41 2 2-77 1
84:81 | SeIl...covviiiiiiiiiiiiiinnnnnn, 2.75 3 2-59 1 2.76 1
8640 | Fell..............cciiiviiinnnn., 2-86 5 259 4 3-00 4
8648 .. i e 1.76 0
2-90 5

86-86 | Till.........oviniiiiiiinnnnninnn, 2-68 7 2-49
8781 e e 1.76 )
8790 [ Fel..........ccoovvviiiiininnnn. 2-34 3 2:25 L
88:20 ..o e 1-98 R 2-60 3
8845 | Fel..........coovviviiiininnnn, 242 4 2.37 .
89:283 | Fel.. ..., 2-20 4 2-14 5 1.92 2
9001 | VIt 2-25 3 218 3 2-08 2
9050 | Fel..........ooovviiiiiinniinnn. 2-30 3 2:13 2
91-:01 | TilIl.......ooiiiiiiiiiiinninnn., 2.75 5 2-52 5 2-89 3
91:70 | CelIl.......oovvvvvvviiinnnnnnn.. 2-43 4 2-29 3 2-56 2
92:10 | 1-48 b
92.59 | Fel......... B 1.94 4 1-76 S
L4 T 1 2:19 3 2-03  Z
9407 | TiIl...........oiivvivnnnnnnnnnn. 2.76 7 2-47 5 2-97 3
95-06 | Till........coiiiiiiiinnnnnnnn.. 2-96 7 2-69 5 3-18 4
95-80 | TiIl............oviviiinnnnnnn, 2-63 5 2:48 5 2-83 2
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TABLE 9. OBSERVATIONS OF LINE INTENSITIES IN THE SPECTRA OF
SUPERGIANT STARS—Continued
Wave- . . . . Min. .
length Identification loz XW wt ?og Amet 105 XM wt
439668 |...... .. e 1.56 2 1-68 4 |,
98:03 [ YIL........ooviiiiiiennnnn. 2-39 2
2-85 7 2-90 4
08:32 [ TiIl..........cc0vviiiniennnnnn.. 2-31 2
00-21 [Cell..........cciviiiivrnnnnnnn. 2-06 1 1-70 2 |
99-79 [ TiIl..........c..iiiiiininnenn.. 2.92 5 2-58 5 3-04 2
4400:40 [ ScIl............iiieivminnennnn. 2-86 4 2-59 2
3:03 2
00:66 | TilIl.....coovviiiiiiinnennnneneediniiniii... 1.99 0
00-87 [ NdIL..............ccvvvvenennn.. 2.37 2 2-30 2
2.28 1
01-37 [ Fel,ZrII.............cccovevun.. 2.51 5 2.51 4
02:48 [ .. vttt it 1.78 . N
(023 T . 2-10 3 |
2-34 5 2.52 3
03:-38 | ZrILl........ccoiviiiniiinennnnn, 2.30 4 |
0476 [ Fel..........cciiiiiiinnnnnnnn. 2.86 8 2.71 7 2-98 4
05:76 | PrI@l........covviiinininnnnennnn, 1-81 . s
06:14 [ ...ttt iiennenans 1-61 2 1-60 2 e
0662 | GAIL..............ccivvvinvenn.. 2.02 3 | e
1-90 3
06:-87 [.oviviiieiii i i i e 1-56 5 S O
0735 [CelIl.......covviiiiinvennnnenans 2.17 2 .o S
07-72 | TilIl....ooo v, 2.58 3 2-44 5 2-80 3
08:50 | Fel........covvveniiiinnnnennnns 2.56 3 2-52 4 2.51 1
08:84 [ PrIl........cociiiiiiniinninnnnn. 2.16 O
09-22 | TilIl.........oviiiiiiiiiiinennnn, 2-58 2 242 2 2-90 4
09-50 B T PRI 2-56 2 2-42 2 e
1054 | NiI......ooiiiiiiiiniiiiinnnnnn. 2.28 3 2-00 3 e
11:08 | Till.....covveiiiiniineennnn, 2.53 5 2-38 4 2-87 4
1195 | TiIl....ovviieiiie i, 2.50 6 2-35 3 2-74 4
12:26 | ..t iiiiieieiii et e 1-94 2 e
13:11 e i i i e i e 1-89 > 2 s
13.61 | Fell.........covvvvniininnennnnn. 2:44 4 2:21 3 2:72 3
13:88 | Crl....coiiiiiiiiiniiinnennnenn]iiiiiniiiiiinae, 1-95 2 e
14-56 | ZrIL..........coiiiiiiiiiinnnnnn, 2.22 2 1-99 2 2-43 1
1519 | Fel.....coiiiiiiiiiininninennn. 2.97 3 2-62 2 2.91 1
15:55 | SelIl.....coovviiiiiinniinnnnnnnn, 2.64 2 2.62 2 2-95 1
1684 | Fell..............ciiiiiiiinn... 2.74 6 2-54 5 3-02 4
17-70 | TiIl. ..ottt iienn, 2.87 5 2:60 5 3-08 3
18:36 | TilIl....covineriiiniiiinnnnn.. 2.68 3 2-51 4 2-98 4
18:80 | Cell.......ivviiiiiiiiinennnn. 2:20 2 2-00 2 e
1982 |iiiiiit it e e e 1-90 4 1.73 5 eeeiiiiiiiiea,
20-63 [ Sell........cvvvvivnniiinnnneenn. 2-40 4 2-31 5 2.57 3
2115 (Sall.....cooiiviiiiiiniiinnnnnn. 2:05 3 1-50 2 2-20 1
21:96 | TiIl........ovviiiiiniiinnnnnnnn. 257 4 2-42 4 2-90 2
22-61 Fel, YII.......oooviiiiiiiinnnn, 2-55 4 2-49 4 2-81 2
23-19 | TilLl.....cooiieninieiiiininnnenn. 2.29 3 2.22 3 2-15 2
2382 [ Fel........ccoviiiiiiiinnnnennn. 2:12 3 2-06 3 1.78 1
24:30 [ Sall.....cccooviiiiiiiiiininnenn. 2.25 3 2-15 4 2-15 2
2476 | .o i e i e 1.77 2 O
215 T b R PO IS e, 2-48 4
25:48 [ Cal...ooviiiiiiiiiiiainiiinennn. 2-40 4 2:43 [ J PN .
26:05 |GdIL............... ettt 1-57 2 1.51 D
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TABLE 9. OBSERVATIONS OF LINE INTENSITIES IN THE SPECTRA OF
SUPERGIANT STARS—Continued
- . . Cyg. aU. Min. Cas.
haAs Identification log A wt log A wt g A wt
442712 | TiL.ooooiei e 101 1
2.78 4
27-34 [Fel.........cvvviieainnnn., 272 6 2.56 4
97.02 | TiIL.......................... 2.28 3 2.01 2 232 2
98-51 [ CrL.......cooiiiiiiiiiiiinns, 213 4 189 2 2.08 2
2027 | Coll, PrIl.............covven... 227 4 2.11 4 213 1
20-02 | Lall......ooovvivniiennnnnnns. 253 5 2.37 3 272 3
30-24 [ Fel.......coovvieuiiiininiinns, 215 1 193 1 |oeiieiiiiiiin
3062 [ Fel.......coovueeeeeeennninnns, 2.46 4 2.52 4 2.41
31-34 [ SeIl....coovmisnenunsinnnnnns, 2.37 4 2.22 2 2.61 2
3168 | Fell.....cccooevvnevnsnnannnnnns, 188 2 1712 [
32:00 | Till........cooooevuniuannnn.s. 2.30 3 224 3 2.41 2
3263 | Fel..........oovvevvennninnns, 210 3 181 2 2.20 2
33:25 [ Fel......ocoovvvieunsunannnnn.s. 234 4 232 4 2.26 2
3380 | Fel......ooovviiuonnninnnnn, 2.22 2
2:36 4 2.28 2
B4-0L [oeoiiii e 176 1
34.38 [ SaTl.......oooooiiiiinniinns, 2.23 3 206 2 |l
35-01 [CalFel........oovvvnven... 260 5 2.57 4 2.66 2
35:63 [ Cal......ooovoveninnnnninnns, 2.58 5 247 4 2.52 2
36:34 | MnL....cooovvvoiniiniiniin 2.04 3 191 2 174 0
8696 | Fel...........ocovvevenennnn, 202 4 206 4 |l
3757 | Cell.......cooieeeeeiiniinns. 173 3 17708 e
B7-85 |...oreiiiisiiie i, 178 8 |
38:34 [Fel.........ocovvvveininnns, 198 4 196 4 ool
30-15 | Fell...........oovevnovnnnnnnns. 2.04 4 166 2 178 1
30-64 [Fel........cooooveiiinniiiii]iviiaieiieiinns, 161 2 |
3090 [Fel...........cvvvnuunennnn.s, 2.02 4 172 2
2.52 4
4050 | ZrIL........................... 2.28 4 2.06 2
40-04 [Fel................ciil. 2.06 3 191 2 |
4175 | TiIL.............. 264 5 247 5 291 4
42:36 [ Fel..........coiiiiinnnin 2.58 4 252 4 243 0
4294 [ ZrIl........................ 2.36 2 240 2 273 1
4320 [Fel..............cccciiiiiiii, 2.65 3 241 2 |
43.80 [ Till........................... 2.95 5 2.65 4 314 3
4440 | Cell............................ 198 1
270 5 2.91 2
4455 [Tl 2.51 3
4556 [ Fel.......ccooceeeuiiennniinn.., 168 3 176 8 oo,
4641 | NAIL.......oooiuninnennnnnnnn 2.26 4 216 4 2.28 4
46-84 [Fel.........ccoevviiiniinni.. 213 2 202 2 |
4713 [Fel............ccoiiiiil 2.14 2 196 2 oo
4768 [ Fel...........coevivveunnnnnin, 249 5 246 5 249 5
4918 [ TilL....coooiiiniiiiiiiin, 28 3 |l
2.31 4
4934 | Cell........cocviviiiininn, 187 2
232 1
4974 [ DyIL....................... 2.16 2 197 2
051 | THIL...ooooooooeeninsninin 2.87 7 264 4 306 4
5090 [oovrseeeieienieien e 188 1 |oiiiiiiieiiiiin
5161 | NAIL........cooovvmiininiinn, 2.37 4 2.31 4 2.26 2
52:04 | NATL..........coccoviiiniiiin 2.00 3 167 2 |oeeiiiieiiiiinn,
5272 [ 8aTl....ocoooiiiiiiiiiiiiin, 217 3 192 2 185 0
5301 [ MnL..........covvvvvnninninnin, 184 2 190 2 |,
5330 | Til.................... e, 212 3 196 2 160 0
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TABLE 9. OBSERVATIONS OF LINE INTENSITIES IN THE SPECTRA OF
SUPERGIANT STARS—Continued
Wave- . . Cyg. a U. Min. .
length Identification loz AW wt 103 A ' wt log XM wt
4453-71 | Til.. .ottt 1-74 2 1:52 | PR
54-42 Fel....oooviiiiiiiiniiiinnnnnn. 2.47 2 2-28 2 e
5480 [ Cal.......coviviviiiiniennnnnnns 2-79 3 2.-66 3 2-83 5
55:30 | Til....oovveiiiiiininnnnnnnnns 2-28 2 2-17 2 e
55-890 [ Cal......coviviiiinininnnneennnns 2-45 3 2-46 4 2-36 2
56-32 [ Fel......covviiiiiiiinenninnn.. 2-11 2 1-92 1
2-34 1
56:64 | Till...........ccovvviviennnnnnn, 2-31 3 2-28 2
5706 |.oveviiiii i e i 2-03 2 1.62 1 e
5750 | ZrIl...ccviniirriiiiiiiiiieiiens 2-39 4 2-38 3 2-39 3
5810 | Fel....viiniiiiiiiiiiinennnnnnns 2.07 1 1-85 1
2-29 3
58:20 [ MnlI.............civviinnneiennn, 2:00 L
5852 | Sall......covviiiiiiiinninnnnnnn. 2:21 2 1-94 )
59:12 | Fel.........oviiiiiiiinneninnnn. 2-62 5 261 5 2-62 4
B0 T T A 1-99 2 1.72 1 |
60:28 | CelIl........cvvvvviiiinnneinnnn. 2-34 4 2-24 4 2-08 2
61:25 | ZrIl... ..o, 2-77 5 257 2 2-52 1
6168 | Fel.....covvviiiiiiiiinniinnnnt, 262 3. 2-62 2 2-70 2
62:03 | Fel....ooivviiiiiiiiniinnnnnene, 2-24 2 219 1 e
B2:44 ...t i et it 2:17 3 200 )
6301 | NdIL.......oooviviiiinnnnnnnens. 2.27 3 2-24 3 2-16 2
63:43 | Cell.......covviviiiinninriennn. 2.06 3 1.81 )
64:44 | TiIl....ooiiiiiiiiniinnnninanns 2.78 6 2.63 5 2-96 6
6475 | MnL Fel..............c.oovunt.. 2:16 1 2-13 0 oo
65:36 | Crl.......cviiiiiiiiiiiienennn.. 1.75 2 1.91 2 |,
65:82 | Til.eeeeeiiiiniiiiiiniinnnennnnn, 2-01 3 1.63 2 e
66:56 | Fel....oovvieeiiiiinennannnnnns 2-60 5 255 5 2-54 4
67:34 | Sall....cccvvvviinniiinaninnnn. 2-06 2 2-10 3 |
67:58 | Cell......cvvviviiiinninnnnnnnn. 1-98 2 |
68-55 Tillooooeiiee i, 2.98 6 2:65 5 3-10 4
69-16 4 5 T 1 2-51 2 243 2 2-80 2
6930 | Fel......cooviviinnnnnninnnnnnns 2-40 2 2-34 2
(1 15 S R 1.53 1 AP
70-50 | NiL....o'iivieennrenenennnnnnns 2-29 2 2-19 B
70-88 | TilIl......ooivveieiiiniiinnnnans 2-69 4 2.52 2 2-96 6
71:27 [ CelIl.......covviiiiiiiinnnnnnnn 2-30 2 2.16 1 e
71:72 | Eull.. ...t iiiiiininnns 1-50 O A
S 1-80 1 O
72:75 | Fel...ooviiiiiiiiiiiiiiiininnnn. 2-43 2 2-42 2
2.81 6
72.93 | Fell........ooovviiiiiiiiienennn. 2-45 2 2-24 2
2 1 2 1-60 T O S
b 7 T 1 1-80 3 1-53 1 |
T4:90 |.ovviriii e i 1-80 3 1-80 2 |
T5:58 |eeeeiiii ittt i, 2-00 2 O S Y
7604 | Fel......oociviiiiiinninninnnnnn. 2-52 5 2-47 5 2.52 5
7696 [ CrI.....coiiiiiiiiiiiiiiiiinnn, 1.55 2 e e
7751 | e e 1-95 4 1-63 4 |
7832 | vttt e 1-80 3 1-68 2 |
7860 | Sall...........ccoviviiiinnnnnn, 1-53 1 2.04 2
2-12 3
7883 [ GAIL.......cvvviiiiininennennnn 1-80 2 e
7940 [ CelIl.............. e 2-21 3 1.73 0
2:39 3
7961 | Fel............ eretriaaearanas 2-14 2 2-33 2
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TABLE 9. OBSERVATIONS OF LINE INTENSITIES IN THE SPECTRA OF
SUPERGIANT STARS—Continued
- . . Cyg. a U. Min Cas.
lvev:gvtcil Identification loz AW wt log A wt log A wt
4480-14 [ Fel.......... ...t 2.23 3 2.24 2 |
8060 | Fell.....oovvviviiiineeenenenni]eniiiininn, 1-98 1 |
81-18 MgIl..........ocoiviiiiiin, 2:81 4 2-62 3 2-93 4
81:61 | ... i 1-99 )
82.21 Fel..........oovviiiiiiiiiiiine, 2-59 4 2-56 4 2-64 4
8274 | Fel........cooiiiiiiiiiiiiinen 2:13 3 1-94 2 e
8393 | Cell............ciiviiiiiiinn, 2-14 3 2-14 2 2.38 4
84-23 Fel.. ... oiiiiiiiiiiininiinnns 2:41 4 2-25 2 e
84:93 ...t e e 1.73 - Z
85:39 | ZrIl........covviiiiiiiiiiiennn, 1.-76 2 |
2-26 5 2-04 3
85-72 | Fel.........cooiiiiiiiiiiiien, 2-23 4 |
86-90 | Cell..........covviiiiiiinnienn 226 2-04 4 2-30 2
88-10 - 1-99 1 |
2-61 5
88-33 | TilIl.......oovvviiiiiniiiiinnenn 2.38 2 2.97 4
80.19 | Fell...........ccovviiiiiiininn. 2.72 4 2-59 5 2.92 3
80-77 | Fel............ooiiiiiiiii 2-40 3 2-33 1 2.11 0
90-10 | Fel............ccoiiiviiiiiin. 2-15 2 2.22 1
90-84 | Fel..........oooviiiiiiiiiinin, 2-25 3 1-99 2 e
9142 | Fell............ccoviiiiiiiiiinn, 2-64 6 2-54 5 2.97 5
92:66 | Fel............o0iiiiviiiiinnnn. 195 4 1.74 3 e
93.56 | Til.......oovvvviiiiiinniinnnnnn, 2-44 4 2:35 5 2.66 3
94-08 |..coviiiiii i e 2-17 2 1-64 L
9436 | ZrII.......... ... i, 2-34 2 e
2.56 4 2:74 3
94-58 | Fel..........covviiiiiiiiiinin, 2:51 2
95-43 | ZrIl........coiiiiiiiiiiiiiii 1.74 1
2-20 4 2:16 2
95:63 | Fel............ccoiiiiiiiiiinn, 1-89 1
95-97 | Fel........cccoviiiiiiiiiins. 1-96 2 1-94 )
96-16 | Til...........ccoviiviiiiiinnnn. 1-96 2 1-54 )
96-57 ..t e 2-24 2 R
96-95 | ZrIl..........c.coiiiiiiiiiiinn, 2-51 4 2-53 5 2.83 5
9764 | ..ot e e 2-01 3 1-80 )
97-88 | Cell......ccoiiviiiiiiiinininn. 1-81 2 1.74 D
08-28 [GAIL.........cvvvuvivvvnniinnn. 1.77 2 O
08-88 Mnl.....oooiiiiiiiiiiiii i, 2-01 3 1-86 B .
9914 ... 1-86 2 1-94 2
99:50 ...t i i i e 1.51 O P
4500-30 Eull............ccoiiiiinint, 2-30 3 2-11 4 2:18 0
01-27 | Till.....oooviiiiiiiiiiiiinnnn, 2-87 6 2:65 5 3-14 4
02.22 Monl.....oveiiiiiiiiiiei, 1-86 3 1-95 - J
02:59 |t i e e 1-41 1 1.53 )
03-82 Mnl......ooooiiiiiiiiiiiine, 1-31 )
04:58 | Crll.....covvviiiiiiiiiininnnneeiininiiiiiiiaioe i, 1-90 1
04:82 | Fel........ccoviiiiiiiiininnn. 1-96 1-87 L S R
05:80 ... iiiiiiii it i e 1-52 2 R P
06:3¢ | GAIL...........oviiiiiiiiiinnid]eieiiiiiia, 1.75 2
2:46 3
0674 | Till..........covveiiieneiinnnn. 2-25 5 2:05 4
07-23 | Crll.....coviiiiiiiiiiinnnnn 1-67 2 R
08:27 | Fell...........ovvviiivinnnnn. 2-72 8 2-59 7 3-02 6
09:34 ... e e 1-82 3 1-65 2 e e
09:77 | Fel......ovvivieiiviiiinnnennnn. 1-77 3 1:83 3 |oiiiiiiiiiiiiinn,
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TABLE 9. OBSERVATIONS OF LINE INTENSITIES IN THE SPECTRA OF
SUPERGIANT STARS—Continued
Wave- . . Cyg. U. Min. Cas.
length Identification log Ayg wt tl):)g AMz wt loz Aaa wt
451082 |... ... e e 1-52 3 1-55 3 |
11:8 | Sall.............. ..., 202 4 2-05 5 2-18 4
12274 | Til....ooo i 2.05 4 1-99 4 1-70 0
) . S 1-72 4 1-65 )
14-20 Fel............ i, 1-65 2 202 4 |
1448 | GAIL...............ccviiivnnnnn, 2.04 3 1.75 1 | e
15:35 | Fell.............c0ivvviinennnn. 2.7 7 2-59 (i} 3-02 6
16:26 | NdIL................coiviiinnnn, 1-67 2 1-53 1 |
16:64 |..ovvvvnnnniin i 1.92 3 1-87 3 1-85 0
17564 | Fel..........coiiiiviviin., 2:10 3 2:15 3 |
1808 | Til........oooiiiiiiiiniinenennn, 2-10 2 1-85 1 |
1835 | .o 2:52 5 2-36 4 2-84 5
19:64 [ SalIl........................cot 1-87 2 1-65 1 |
20:22 [ Fell..............o0vviiiinnennn 2:70 6 2-58 6 3-01 6
22.63 | Fell.................ccovvvinnnn. 2-63 2 3-06 6
2-92 7
2285 | Til. ..o, 2-35 0 |
23:16 | CeIl........ccovviiiiiennnnnnnnns 2.07 1 2-27 L
283-90 [ Sall...............ccivveviinnnn, 1-57 2 1.76 3 |
24.70 | Till..........ooi it 2-10 1 2-61 1
2-44 3
2491 [BalIl...............ccvvvivivnnnn 1-78 0
’ 2-48 1
25:13 [ Fel............ccovvvviiiiiinnn 2-53 3 2-52 3
26:10 | LalIl................0ccovvvnnnnn 2-01 2 |
2-37 3
26-50 [CrL,Fel..................c..... 2:31 3 2-37 3
26-94 Cal......ooiiiii i, 2:13 2 2-00 S
2735 [Cell..........ccvvivviivinieennn. 2.29 3 2.27 3 2-20 2
2862 [Fel..........ccvviiiiieiiinnnn. 2-71 6 2-66 5 2:94 4
2051 | TiILl.......oooiviiiviniinininnnnn 2-62 6 2-51 5 2-90 4
30:72 | Crl......coiiiiiiii i 2-13 2 1.71 0 |
B0:98 ..t 2-11 1 1.81 0 2-41 4
31:14 | Fel..... ..o, 2:45 3 2-55 S 2
81:62 [ Fel.........oovviiiiiiiiiiinnnn. 1-93 2 1-81 )
33:00 [......iiiii e 1-88 1 1-91 0 |
83324 | TiLl......coiiiiiiiiiiiiiiiiinnns 2-33 2 2-32 )
33-99 | TiILl...........cciiviiiiiinnnnn, 2:93 7 2-66 1 3-16 6
34:13 [ Fell........c.ovviiiiiviinnennene]oneeiiiiviiiie, 2-45 |
84-78 | Til.........ovvviiiiiiiiiinenn 2-16 2 2-24 S 2
1 7 15 R 1-46 0 |
3557 | il .ooiiiiiiiiiiiiiiinnnns 2-32 3 2-39 | PN
35:74 | Crl...iiivinieiiiiiiiiinneeeeiiiiiiiiiinn,. 2-11 0 2-32 3
35:90 | Til.....coovviiniiiniiinninnne, 2.06 0 |
2-33 3
36:05 | Til.........covvvurennnniinnnnnns 2-006 0 |
3796 | Sall...................c0oiit . 1-83 5 1-66 S P
3888 [ Fel..........oviivviiviiiinnninn 2-03 4 1-96 3 |
3959 ...t i e e 2-06 1
2-42 4 2-66 4
39:76 | CelIl..........oiviivviiinnnnnnn 2-12 1
4050 | CrI......ooviiviiniiiiiiiiiinn, 1-83 2 1-97 1 |
40.72 [ CrI.. ... i 1-83 2 205 ) P
4108 | ..ot e 1.79 L
41-52 | FelIl............ovovivnnniiiinns, 2-63 6 2.55 4 2:92.. 6
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TABLE 9. OBSERVATIONS OF LINE INTENSITIES IN THE SPECTRA OF

SUPERGIANT S8TARS—Continued
. . Cyy. a U. Min. Cas.
lv!:gvt(;; Identification lo'gy AW wt log A wt 105 Am wt
4542-44 Fel..........c0 i, 1-95 2 e
2:03 5
42.67 Fel............oiiiiiiiiiia.. 1-67 ) P
43:.80 | CrlI...........cciiiiiiiiiiii e 1-82 0
2.77 3
44.04 | TiIl..................cccviiinnn. 2:43 3 235 2
44.72 TiLCrI.............ooviiiiia. 223 2 2:17 D
45-14 Till........oo i, 2-56 4 2-49 3 2-90 4
46-02 | CrI............... ... . i, 2.08 4 2.07 3 2-00 1
46-99 | Fel............................. 1-99 3 2.22 5
2-19 2
47-29 Eull.................... .0 1-67 2 | e,
47-86 | Fel...............ccciivviinn.. 208 3 2-17 3 |
4878 .. i e 1-77 0 o
4960 | TiIl,Fell..................... 3-04 8 3-06 6 3-21 6
50-80 Fel........ooiiiiiiiiiniin, 1-79 2 1-95 2 |
5120 f.. .. i i 1-98  Z 1-78 0
52-21 TiIl......i i 2-33 3 1-96 0
2:-63 3
52-46 Fel...... PR 2-42 3 249 4
54-056 Ball..............cciviiiiiinn, 2-85 6 2-69 5 3:06 3
54-99 CrIl............iiiiiiiiiinnn, 2-48 3 2-36 2 2-78 1
55-50 Tl 2-24 1 207 )
55-90 Fell..........coviiivinn, 2-71 3 2-61 2 3:08 4
56-13 [ Fel............cciiiiieviinn, 2-39 2 2-28 0 o,
5698 f.. ... e 1-44 1 1-65 2 i
5730 f.. it e 1-64 3 e
5864 | CrlIl...................cc0vvinnn. 2.73 9 2.59 7 2-97 6
60-11 T 2:09 2 1-97 )
60-38 | Cell...........civvvvvvevnnnn.. 2-09 2 1-91 1 228 3
61-06 Cell.........covviiiiiiiinnnnnn, 2-11 4 1-98 3 1-85 1
B1-41 ... e i 1-54 1 1-58 2 e
62-36 Cell............cvviiiienninn.. 2.27 4 2-13° 4 1-95 1
63-77 | Till................cciiiiiiinn.. 2-88 7 2.68 6 3-12 4
64:63 |......... ... 2-23 3 219 3 2-30 1
B5:32 ... . 1-99 2
2-53 5 2-69 3
6564 | Fel................ciiiiiiviinn, 2-47 3
BB8:-04 .. ... i i 210 2 |
66-54 | Fel................... Cerenaes . 1.91 3 1.78 1 |
66-91 | Fel................c.cvvviiinnns 1.79 3 1.78 D DN
Ly T 1.79 . 2 A I
68-35 TiIl.....ooo i, 2-33 4 2:24 4 2-69 5
68-75 | Fel................cc0vvvvnnnnn. 2-05 2 1-88 ) S
69-59 | CrI......oviiiiiiiiiiiiiinnn, 1.81 4 1-68 2
71:16 | Mg L. ... 2-16 2 2-18 3 |
7200 | TIL.............00iviiiiiinn, 2-93 7 2.77 6 3-12 5
74-47 eIl 2:10 2 1-79 )
74-71 Fel.....oooiiiiiiiiiiiinnan... 1-84 1 2:08 1 2-38 3
7490 | Lall...............ccovvvivnen. 2.08 2 1-78 1
7636 | Fell...............ccoevvvvvvnnn. 2:63 8 2.52 7 2.94 5
77-16 VI 1-40 1 1-64 2 .
77.76 Ball............ i, 1-80 4 1-68 2 200 1
78-58 L0 2:16 4 2-16 4 :
2-23 2
7898 |...................... e ereeeeas 2.1 2 | Ceeieeeaiee.
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TABLE 9. OBSERVATIONS OF LINE INTENSITIES IN THE SPECTRA OF
SUPERGIANT STARS—Continued

Wave- . Cyg. alU. Min. Cas.
length Identification log A" wt log A wt g A wt
4579-38 | Fel........... . ccoiiiiiiiiinn.. 2:11 3 198 2 |,
8003 |CrLLall.................uu.... 2.53 3 2.46 3 2.85 2
8045 | TilIl......c.oovvvieeninnes, 242 3 2.29 2 2:60 1
81-37 |CalLFel........................ 2-32 5 2.38 5 e
8283 | Fell....ocovveeeiannnn., 2.65 4 2.57 2 2.99 2
83-36 TiIL...oo i 2-33 1 2.31 D
83-81 Fell.............cviviiiii. 3-00 5 2-71 3 3-14 4
8486 | Fel........occovvvuvinnininiin, 1-80 1 199 2 |l
85-84 [ Cal...ooovueineiinanninnn.. 2.26 4 2.30 4 2.25 4
8624 ..\t 1-83 2 179 1 |
87-10 | Fel.......ovvneeinineniinnn, 191 4 1-.89 3 |l
88:16 | CrIL......oovvveineeeniinn, 262 9 2.51 7 2.90 3
89-99 TiIl.........ov i 2-69 9 2-52 5 3-01 5
91:45 | Crl....ooooiuiinniinn., 2.20 3 200 3 |oeiiiiiiiiiiiiia.
92:05 | CrIl....ocvvvveeiiaenninn, 2.58 3 243 3 2.72 2
02:56 | Fel....ooovuuieunnainennn.. 245 3 2.51 4 66 2
0359 | Fel.....o.ovvviuiinannaannn.. 2.06 2
2:.3¢ 5 2:61 4
93-92 Cell.........o v 2-36 3
0471 |t 1656 2 Jevoveiiii e
95-37 Fel,SaIl........................ 2-30 3 2-19 3 2-20 1
0566 | Fell.........oovvviennennnnn.. 2.12 2 189 0
2.51 3
96 -06 Fel. ..., 2-21 3 2-30 3
97.21 GdIIL.............cciiiiiii, 2-01 3 1-79 2
2.04 2
97-78 | GAIL.......oovoevnieininin, 2.06 3 1-8 1
0813 | Fel....oooovinieiiannnnnnn.. 2:22 4 2.30 4 2:20 3
9984 | Fel.......coouviunnniiniiin.. 2.21 2 204 2 |,
4600-21 | VIL.. ..o, 2.20 1
2.41 3 2.70 3
00-37 | Nil..........ciiiiiiiiiiinn. 209 1
00-79 Crl..... . i 2-30 3 2-35 2 1-90 0
01:30 | Fell....ooovvvnevnnenennninnn.. 2.20 3 1.94 2 2.51 3
0200 | Fel.........covvivininiinnnnnn, 2-06 3 1-97 3 |
0293 | Fel....ovovueiiiineinennn.. 2.42 6 240 5 2.55 4
0453 | Fel.....oooueeieininanannn., 1-8 2 1700 1 e
0508 | NilL....ooovoiriieennanann... 218 3 2.20 2 2.30 3
05-49 Mnl...........iiiiiiiii. 2-17 3 1-98 2 .
0620 | Cell.........ovvviiiieinnnnnnn. 2.21 4 2.07 4 2.31 4
07-33 | Srl.........c0iiiiiiiiiiiii 1-96 2 1-60 0
2.22 4
0765 | Fel....oovueeeeiennnnnnnn.. 2.17 3 2.20 4
0927 | TiTlooooooene e, 2.23 7 2.08 5 2.53 3
D 1 1 R 1-60 ) S
1126 | Fel..ooooneeeeaeannn. 2.31 2.36 5 239 5
12:04 [ 1446 2 oveeiiiiii e
12:62 [oooee i 2.04 2
1332 |FeLLall..........ccovvevuun... 234 5 243 6 2.23 2
1394 | ZrIl.....oooooiiiiiinnnann... 2.16 5 195 2 2.38 3
1560 | SaTl....oooooeneiiiiinneanannn, 197 3 200 3 |,
16:18 [ CrL. oo, 2:3¢ 3 2.16 2 2.49 0
1662 [ CrIL.......coviiiiieann. 246 3 2.41 4 2.77 2
17.27 Tilo.. i i 1-70 2 1-68 2 e
1880 | Crlleuvieeiinnineininnnnnnnns. 257 5 252 5 2.93 4
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TABLE 9. OBSERVATIONS OF LINE INTENSITIES IN THE SPECTRA OF
SUPERGIANT STARS—Confinued
- _— Cyg. a U. Min. Cas.
FZ:;%, Identification log A" wt g A wt g A wt
461928 | Fel.................ccccoevin.n. 2:30 3 220 2 [
2014 [ DyIL.........ccccoiiiiiinan., 200 2 |
2050 | Fell...........ovvverenananns.. 2:52 5 241 4 2.80 4
2146 | CrIL.....ooooiiininaneneein oo, 140 0 ...
2092 [COrl...ivviiiiiiiniiai, 152 2 163 2 |l
2248 | CrL......cooiiiiiiieninnnnn, 142 1 179 3 |l
2275 oo 147 1 | e
P21 LI I V8 SR 1775 182 3 |................
25-07 | Fel......ooouivirininannnnnn, 2:33 5 2:20 4 240 4
2624 | Crl........covvivinaninnn., 223 5 2.26 5 2.06 1
2741 |oo i 157 2 181 2 |l
2815 | CelIl.......coovvoveienanannnns, 2:31 5 2.05 3 245 2
2858 .ot o 182 1 |
2030 [Fell............oeoovevvninnn... 279 7 263 6 3.06 5
80-15 | Fel......ooovoverieninnnnnnn, 2.06 3 200 2 |l
80455 [o.tiareniiinit et 181 1 |
8287 [Fel................ccvvvinnn.n, 222 6 | 211 1
8408 [CrlIl........cccovvininnnnn... 254 5 | 2.92 4
8473 [Fel..............ocoovvviinin., 188 2 oo
3533 | Fell................covvvnnnns., 220 4 |l 2.48 2
8584 [Fel............c.vvvvevnnnn., 188 2 oot
8682 [Till................cevvvinennn. 228 5 | 2.5¢4 8
8751 | Fel.........c.cvvveennnnnnn., 230 4 | 2.15 2
3800 [Fel............c.ovvvvvninan.n 214 3 | 211 2
8870 [t 171 8 oo e
3030 [Til.....oooooviviiiinininnnnnn, 192 3 |
3070 | THil..ooooiiviiiniinnnnnnn, 168 2 oeoiiiiiii e
8095 [ TiL...ovvoveriiirininns, 163 2 |ooeeiiiiiiie o
4031 [Fel................cc.ovienn.. 185 3 feeeeiiiiiie e
41116 oo 188 4 feeoiiiiiiin e
4224 [Sall.....oooooiiiiiiiiin... 197 4 | 2.23 3
4342 | Fel............coeoevivininn.., 220 4 | 204 1
4528 [Til............o.ocoiiiiiiii.l, 202 38 |
4583 | oot 211 2 |
249 3
4616 | Crl..................o.oi.l 238 3 [
4669 [ Sall............................. 198 2 oo
4744 [ Fel...............ccccceiininnn, 237 4 | 240 2
4805 [t 208 2 fooeii e
4870 | NiL......o.ooiiiiiiiiiinnnn, 2449 5 [ 2.65 4
4953 [ 198 4 |oeoveiiin o
5006 [ ..o 168 2 feeeiiiiii e
51:28 | Crl..ooooiiiiiiiiiiiiinnn., 210 5 [l 2.08 2
52410 [ Crl......ooiviiiiniiininnnnn, 228 5 |eeeiiiiiiiiiiiinl. 2:30 3
5450 [ Fel............cccoevevnnnn.s, 252 5 [, 262 4
5570 | Lall..........cccoovivininnn.n. 231 4 [ 2.54 2
5645 | Til.........cooviviniininann.s, 218 2 [
2.96 4
5710 [ TiTL Fell....................... 278 5 [
B0-78 .\ttt 192 5 e, 2.00 1
61:84 | Fel.......o.ooovevennininnnnnns, 2:08 5 |
6268 [ Lall............................ 280 5 |l 2.61 2
6331 [Crl.........oooevinininnnnn... 108 1 Jooviviiiiieiioee
6370 | Fell.............ccoovvvrnennn... 2447 5 |eviiiiiiiin.l. 275 4
6484 | Crl....o.ooovurininiininnn..., 211 4 [ 2.08 2
65:90 | Crl..........oocovvivinnin.n, 202 3 oo o
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TABLE 9. OBSERVATIONS OF LINE INTENSITIES IN THE SPECTRA OF
SUPERGIANT STARS—Continued
Wave- . . Cyg. a U. Min. .
length Identification lo’gv Aw wt log AM' wt 105 gas wt
4666-80 | FelIl........................co0us 269 5 e 2-96 4
67:48 | Fel............oovviviiiinnns 2-49 3
68-14 | Fel....................vvvien 2-42 S 2.48 1
B8:56 |......iuiiiiiiii e 1-89 ) S AP
69-10 Fel.........cooviiiiiiiiiin 2:21 3 | 2.26 0
69-67 [Sall............ccovivviiiivinns 220 2
70:36 | SeTl.......covvviriniiiininns 2-81 5 | 3-03 4
72:30 | oo e 1-89 L 2-15 2
7317 [ Fel. .. .o 213 5 e 2.04 0
7402 | . o s 1-81 3 e
2-28 1
7462 | Sall.................ccoviiiinn 2.09 4 |
7564 |, ... e 1-79 2 Y PPt
7700 | Sall........cciviiiiinninninn, 1-74 4 |, 1-95 0
78:10 |, .t e 1.93 4 | 2-00 0
7890 | Fel.............coiiiiiii 2-39 4 | 2.37 2
80:40 | Fel........covvvviiviiiiinveinns 2-19 5 | 2-28 1
80-77 | NAIL............covviviinien, 1.99 2 e
81:95 | Til...ooooovveiiiiiiiiniiinn, 2.08 2 |
2-69 4
82:36 | YIL.......covvivininiiiiiniins 2-43 5 oo .
8360 | Fel............covvinivioiinn, 1.62 2 U
84:50 [Cell..........covvvvviiiiiiienns 1-82 3 |
2-39 2
8518 | Cal,ZrII..................... .t 2-08 4 e
8626 | Nil.......coovviiiiiiiiininn, 1.88 O Y
87-17 [ Sall.........coviiiiiiiiiiiin, 1.91 R PP
88:20 [ Fel.........coovviiiiiiiiiinnne, 1-83 S
89-40 | CrLLFel.........cooovvviiviin, 1-90 4 e
2.22 0
90:15 | Fel.........cooiiiiiiiiniinne, 1-80 4 |
91-40 Fel.........co i, 2:35 2 [ 2-34 2
9250 [ Lall........ccoccvvvviiiiiiinnns 1-90 L Y
9317 |t e 1-65 3 e
93:90 [ Crl.......c.cooiviiiiiiiiiiiit, 1-92 4 | 2-34 1
O7-41 | e e 2-08 0
98:20 [ SelIl...............vviivvninnn. 2-38 3 |
274 4
9878 [ Crl.....covivriiiiiniiiinnniens 2-26 2
99:34 |, . s 2-00 2
220 0
4700-13 | Fel.....coviiiiiviiiieniinennns 1-92 4 |
01:056 | Fel......ocovviiiiiiiniiiiiennn 2-00 2 PO
0142 [ Nil..........ooviiviiiiiiinnnn. 1-80 2 | 2-30 1
(1) 1 - 3 O 1-60 2 R
03-00 | MgI.........covvviiiiiiiiiiiinns 2-60 5 e 2-75 4
03-81 Nil....o i 2:03 . 2 P
04-42 Sall.....cooiiiiiiiiiiiiiinees 1.92 2 2-11 0
0496 | Fel...............cooiiiiiinnnn. 2-00 5 | 2-18 0
06-50 | NdIL...........coovininieiennn 2-10 4 |
2-53 1
07-21 | Fel.......cccovvviiviiiiiiainn 2-35 4 | '
0792 [Crl.........covvviiviiiiiiinnns 2-01 2 O
08-70 TiIL. .o 2-52 4 | 2:92 4
00-16 | Fel..........oovvvivviiiiennnnn 2.22 2 R N

John G. Wolbach Library, Harvard-Smithsonian Center for Astrophysics * Provided by the NASA Astrophysics Data System


http://adsabs.harvard.edu/abs/1946PDAO....8..141P

THE DOMINION ASTROPHYSICAL OBSERVATORY, VICTORIA

220
TABLE 9. OBSERVATIONS OF LINE INTENSITIES IN THE SPECTRA OF
SUPERGIANT STARS—Continued
- . . Cyg. aU. Min, Cas.
g:gvt(;l Identifieation g A wt log A wt g A wt
4700-97 | Mnl......................... 196 2 |
1032 [Fel....ooooieeeiiianaeininn, 206 3 foeeiiiiiiiiiii.. 232 2
1186 oo, 175 5 e e,
1310 [ Sall..oooioiiriiiiiininann., T S S R 240 1
14:34 | NiLo.oooooiiiiiiiiaaen, 2438 6 feeeeiiiiiiiiiii... 245 1
1575 | NiLooooooiesieiiiaiienains, 206 5 |eeeiiiiiiiiiiinl. 241 2
1760 |\t 181 4 foviiiiii e
1840 [ Crl.......ccoiiiiiiiiiiiiinl, 194 4 [ 238 1
1951 | THIL...oooooieninnananannns, 206 8 |ieeiiiiiiiiii...
266 2
20006 [Lall..........cccovvveeininnn, 211 83 |,
21-06 | Fel..........cvvvreininnannnn., 149 4 | 228 0
22:20 | Zn L. ..., 206 6 |i.iiiiiiiii.. 2.22 1
2310 | 181 4 |l 232 1
2448 | NAIL......ooovieininanannnns, 101 6 |l 2.22 1
2542 [oeoniereiei e 2.22 1
D615 |ttt 146 2 [ooiiiiiii e,
2742 | Fel...........ccoviinianannnn., 2201 5 feeiiiiiiiiiin... 2:3¢ 1
28:04 [L.\ei e 1.8 2 |
249 2
2855 | Fel...oouieiniiriniinanannnns, 221 3 |
20-02 | Fel.........ovvvvininnnn.n. 8L 1 [ e
2065 | Fel.......covveverinanearannnnn, 17103 |
2.22 1
80:01 | Mg IL.oooooooninasaninnninnsn, 173 8 |
3154 | Fell..........ovverenannannnns, 261 5 eeeeiiiiiiiiiiiil. 298 4
8250 | Nil.oooooeieeiinenanannnnn, 161 1 fooviiiiii
3359 | Fel......cooovienininnnnnnn, 214 4 el 243 4
34:07 | Fel......ocovvvvunernannnnns. 191 2 [
8582 | Fel...........c0cevenininnnnn, 104 3 |
3680 | Fel........coovvvveeinenninnnns. 245 3 |l 269 2
37.36 | Crl...............ciiiiiii 210 2 foeiiiiiii e
80-12 | MnI...oooveenviineninnanenns, 18 3 |
4040 | Lall.........coooooiieuinnninn.. 222 8 il 253 2
41:02 [ 152 0 |
41-52 | Fel.........ccoviuiiniininnnns, 210 4 |l 238 1
42.04 [Lall..............c.ccccceii.n. 202 4 oeiiiiiiiiii.. 236 1
4440 | Fel..........ccccovvvinnennn.. 182 3 |
45:27 | 182 2 [
4572 [ Fel...........cccceviiinniiinnn, 207 4 ool 236 1
4710 [ CeXl.. .o 236 2
8816 ... 211 4 el
246 2
4874 | Lall..............ccccoeiii.., 101 2 |
4960 [t 182 3 [
52418 | NiLCrl..........ccovvivnn.., 207 5 |ieeiiiiiiiiiiin, 241 2
54:02 [ MnI..............cccooiiiiiin. 281 5 feeiiiiiiiin.n, 251 2
5475 | Nil...ooooiiiiineiniennnnnns, 172 1 oo
55:64 | MnIL.......coovvevvannnnn.... 208 1 oo, 256 2
5611 [Crl.......cccoiiiiniiinininn., 208 1 foeoiiiiiiii
5649 | Nil.....oooveerenineannannnnnns, 200 1 foeeie... 228 1
57-56 | Fel..........covvvveeniinnnnnn., 192 3 | 240 2
5812 | Til...ooooeviiniineiiianannn., 162 1 |oeiviiii e,
59-30 | Til...ooooovieieinenanennnns. 192 3 | 228 1
61-38 | Mnl.....oc.oovvivinennnnnnnnn, 200 8 |ieiiiiiiiiinn... 238 0
62:50 | ML Till....................... 268 4 |l 287 1
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TABLE 9. OBSERVATIONS OF LINE INTENSITIES IN THE SPECTRA OF
SUPERGIANT STARS—Continued

Wave- : : Cyy. . Min.
length Identification loz Aw wt tllogU Amet lo: KM wt
4763-80 | TilIl..................ccoviinnnn. 2:65 2 Z 2-85 1
64:56 | TiIl.............c.oiiiviiiinnnns 243 2 | 2-84 1
6546 | Fel..................cvvviinnn, 2:01 O S
65-8 | Mnl..................ovviinnnn. 2:10 ) N
2.53 2
66-42 | MnI...............coiiiiiiennnn. 2:24 . 2
68:32 | Fel.............cooivviiiiinnne, 2:13 : S PN 2-41 1
B8:72 |t e 1.91 O
70000 [CIL......coiiiiiiiiiiiiinnn, 1.78 3 | 2.37 1
0 R T 2:11 E: Z
2.59 2
71:76 | CI..... 1-98 | N
72-81 [ Fel..........c.coiiiiiviiiinnn, 2:12 4 | 2.37 1
7398 | Cell......covvvvevviiiiiiiiinn, 1-98 S T 2-34 2
7600 | CIL.......oiiiiiiii i, 1.-93 ) O
7630 | Fel..........coivvviiiiiienennn. 1-83 O P
7768 | CrlIl.......ccooiviiiiiiiiiiinnnn. 1-43 0 oo P
T9:46 | .. ..o 1-59 0 |,
2-94 4
7995 | TiIl...........ooiiviiiiniiiinnn, 2.57 6 ...
=3 -4 [ S 2-24 3
8340 [ MnlI............ ittt 2:36 S 2-51 3
83:86 | CelIl...........cvvviiiiiiiinnnn, 1-99 ) O N PN
86-62 | YIL..........cooviiiiiiiiiiinne, 2-54 L Z 2-66 3
88-00 | Fel.......oiiiiiiiiiiiiiee]eeiiiniiiiiiiii i, 2-20 1
88-77 | Fel.........coiiiiiiiiniiiinnnn, 1-94 - 2 O S
8962 | Fel........cooviiiiiiiiiiiinnnt, 2-42 4 | 2-40 2
91.24 [ TilIl....... .. ittt 1-96 S 2-34 0
92.52 | Crl........0iiiiiiiiiiiiii, 2:30 5 e 2-49 2
97.15 [ NAIL........coiiiiiiiiiiiiinnne, 1-42 1 O
98-30 [ Fel......oooviiiiiiiiiiiinnnnn, 1-84 )
1.75 3
9875 | TiIl....c..ovuiiiiiiiiiiiiinnnnn, 2-42 S R
990.38 | NAIL...........ooiiiiiiiiniinnnn, 1-59 1 S
99-82 | NiLLFel........................ 1-89 2 | 2.-32 2
480068 | Fel..........cocivvievinunnnn, 2-04 2 e
2.28 2
01:06 [Crl........cciiiiiiiiniiniiinenns 1-84 )
0290 | Fel.........coiviiiiiiiiiiinnnnn. 1-89 Y
04:50 [ .vviiiiiiiiiiiiii i it 1.-64 [
3-01 4
05:18 | THiIl....coiviiiiniiiiinnnnnnnnnnn 266 > 2 O
(15 2 1-98 2 |
2-41 2
07:02 | Nil........coiiiiiiiiinnniinnns 1:95 b
08:88 | Lall..........ccviviviiiniinnnn, 2:16 S 2.28 2
10:68 [ ZnI.......ciiiiiiiinivininnenn, 2-20 S 2-36 1
11:44 | NdIL......ooovviiiiiiiienn, 1-89 2 e 2-11 0
12:31 [ Crll.....covvniiiniiiiiiiiinens 2-34 S 2-68 3
1865 | Col.ovvnnviiiieiiiiiiianiin, 1-80 - O
1461 [ .ooiien i e 1-70 O
1697 it i i 1-95 3 | e
17904 | Fel. . oooouiiii e, 1-90 7 O
20-50 | TAiL,NdIL.................c00nt 1-90 - 2 P S
2363 I MnT.........ciiiiiiiiiiiiiinnn, 2-68 . 2:79 0
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TABLE 9. OBSERVATIONS OF LINE INTENSITIES IN THE SPECTRA OF
SUPERGIANT STARS—Continued
- . . Cyg. aU. Min Cas.
'iZ:th Identification loz AW wt log A wt Lopg A wt
4824-18 | CrIl..............ccoiviiiiinnn, 2-65 2 2-95 2
25:568 | NdII...............cciivvnvnnn. 2-25 4 | 2-41 2
20008 | Nil...............ooiiiiinnn.. 2-31 6 ... 2-48 2
3118 Nil.o.oo e 2-16 L 2 240 3
32-75 Fel........... i, 2-21 - N
2.57 2
33:50 |, .. e 2-04 2
36056 [CrIl.............ccoivvvvvvnnnnn. 2:49 6 | 2.71 4
38-58 | Fe L, Nil........................ 1-99 - 2 R
39-55 Fel. . ..o i, 2.22 S 2
2.57 4
40-30 | Fel.........coiiiiiiiviniannnn. 2-26 3 |
4170 | Fel......... .. ... coiiiiiunnn. 1-69 2 P
43-04 Fel......o.ooi i, 2-13 4 | 2-30 2
44-11 Fel.......o.o i, 2-01 S S
45-65 Fel. ... ... oo i ... 1-81 2 e
48-10 [0 R N 2:95 3
49-05 | TiIL....... ... e e 2-64
61:3¢ | HPB. ..o 367 |
7122 [ Fel. . ... .. e 271 1
7215 Y R S 271 1
74:12 | TiIL....oo e e 2-87 4
(T3 S 7 e A At 2.93 4
7824 | Fel.........oiiiiiiiiiiiiiiiiiidiiiiiiiiiiiiiiideiiiiiiiiiiii, 2-40 3
81:58 | Fel................cciiiiiiennn. 2-23 2 e
82-16 Fel...........coiiiiiiiin... 2-26 2 S
83-78 | YII......ooi i, 2:73 S 3-05 3
84-62 CrIl. ..o 2-42 2 e
2-45 0
85-41 Fel......oo i, . 2-28 2
8628 | Fel..................coiiiiin. 2.22 2 2-30 1
87:16 | Fel........... ... ... .cciivvin. 2-30 2 e 2-11 0
88-60 Fel ... i, 1-98 1 |
2-40 3
80:07 | Fel.................iiiiiiinnn. 2-40 3 |
90-80 [ Fel............cciiiiivvinnnnn.. 2-66 2 e e 2-70 1
91-49 Fel. . ... . i, 2:72 2 e 2.76 1
92-80 [ Fel............ccoivvviiinnnnn.. 1.98 2 N
93:8 | Fell.................iiiviiinn. 2-36 S N 2-56 3
96-45 | Fel...............cccivvvvviinnn 1-83 . Y
4900-14 | YII... ... i, 273 6  f..oea 298 5
03:38 | Fel..........ovviiiiviviiiiinnnn. 2-48 3 |, 2-46 3
04-47 Niloooooii e, 2-10 2 2-15 1
05:10 | Fel...........coiiiiiiiiiinnn. 1-74 R
06:39 |....cviiii e 1-49 D S S
07-64 ) 2-13 S T 1-90 0
09-22 S 2.07 1 | 2:23 1
10000 | Fel......oooviiiiiiniiiiinin.nn. 2-42 2 e
2-56 0
10-58 Fel................... Ceerirenan 2-31 1 e
11118 | TiIl.......ooiv it 2-54 2 2.91 2
11-86 Nil oo 2:12 D S
13-86 Nil.o ..o 2-19 3 e 2.28 1
1448 ... 1-93 2 | e
15:90 |. ..o e, 1-66 2 b eseeeenansreersaes
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TABLE 9. OBSERVATIONS OF LINE INTENSITIES IN THE SPECTRA OF
SUPERGIANT STARS—Concluded
Yg:ztel; Identification loz gyg. wt. l‘;gl{& met logpAca& wt
4917-25 R 1-99 3 e e
1828 | NiLLFel...........coooivivnnn. 2.30 2 |
2-63 2
19:00 Fel............ i, 2.57 2 |
20:50 | Fel........coooiiiiiiiinnnnnnnn. 2.77 3 | 3-00 3
21.01 Lall........... ... iiiiiin.., 2-39 2 |
21-78 Lall..........o i, 2.37 1 | 2:51 0
22-30 CrI.......c0 i, 2:15 ) O P
23-94 Fell.............iiiiiii e, 2-90 3 | 3-16 4
2478 | Fel...........cciciiiiiiininnn 2:49 2 |
25-57 Niloooo 1.98 2 e e
27-3¢ [ Fel........... ..o 2-10 2 |
2:08 1
27-87 Fel......... .o it 205 2 e
30:30 | Fel......cooiiiiiiiiiiinnnn.... 2.07 2 O S
32-02 CIL.. . i 205 3 | 2:23 1
3340 | Fel........cooiiiiiiiiiinnnnnn. 2.33 ) R
34-10 Ball.......................o... 2.79 3 e 3-00 4
36-25 CrI,Nil..............covviiian, 2-06 2 | 2:11 1
37-44 NiLlo.o.oo e 2:19 12 Z 220 0
38-19 [ Fel................cciiiiiiiins. 2-14 ) O SN
38-86 Fel............o. i, 2-43 2 | 2:51 2
390:22 [ Fel............ciiiiiiiiann.. 2:13 L |
39-76 Fel.......ooo i, 2-34 2 2:20 0
42-48 Crl......... i, 2-01 3 | 2-11 0
4411 [ e e e 1-85 2 2 O PO
45-63 NiLFel...........oo.coivine.. 2.03 2 e e
46-40 Fel........ ...t 2.33 B e
4864 ...t 1-80 2 e e e
49-96 Fel.........o .. 2.21 3 e 2:30 2
52-56 Fel...o.ooooiiiiiiiiiiiii... 2:02 2 e 2:30 2
53-20 Nilo .o i 1-93 [
54:00 [..uni s 1-98 1 | 2-28 2
54:80 | CrI,Fel..............ccoiiuunn. 1-99 2 e
5744 | Fel.......ooiiiiiiiiiiiinninnn., 2-83 6 2-88 4
61-94 | Fel.............iiiiiiiiinnnn. 2-19 3 e
62-56 Fel......ooiiiiiiiiiiiiiiiinn.. 1-86 P
65-97 | Fel..........ccoiiiiiiinnnienn.. 2-43 2 2-28 1
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