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42. GIANTS AND DWARFS

By Ejnar Hertzsprung

In volume 28 of the “Annals of the Astronomical Observatory of
Harvard College” a detailed survey of the spectra is given for northern
and southern bright stars by Antonia C. Maury and Annie J. Cannon,
respectively,

The first two columns of Table 1 give a short summary of the spectral
class designation used by the two authors. In the last two columns are
listed characteristic stars along with their spectral types. For a more de-
tailed description of the characteristics used we must refer to the
original papers cited above. Here we can find room for only a few words
concerning the three sub-classifications #, a, and ¢. The & stars have
broader lines than those of “division” a. The relative intensities of the
lines seem, however, to be equal for a- and b-stars “so that there ap-
pears to be no decided difference in the constitution of the stars be-
longing, respectively, to these two divisions.” As the mast important
characteristics of subclass ¢ we can mention, first, that the lines are
unusually narrow and sharp; second, that among the “metallic” lines
others occur which are not identifiable with any solar lines, and the
relative intensities of the remainder do not correspond with the intensi-
ties observed in the solar spectrum. “In general, division ¢ is distin-
guished by the strongly defined character of its lines, and it seems that
stars of this division must differ more decidedly in constitution from
those of division a than iz the case with those of division 5. Antonia C.
Maury suspects that the a- and b-stars on the one hand and the c-atars
on the other, belong to collateral series of development. That is to say
not all stars have the same spectral development. What determines
such a differentiation (differences in mass and constitution, ete.) is a
question that remains unanswered.

The question arises how great the systematic differences of the
brightness, reduced to a common distance, of stars of the different
groups will be. For this purpose T have used the proper motions of the
slars in the following simple manner,

For each group a value was determined above and below which lies,
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230 SPECTRUM-LUMINOSITY

respectively, one-half of the proper motions expressed in arc of a great
circle, and reduced to magnitude 0. Theze values are listed in column V
of Table 1. In column VI are found the corresponding magnitudes re-
duced to a proper motion of 17 in a hundred years, (Reduced to 1% an-
nual proper motion the stars would be 10 magnitudes brighter.) In
column VIII are the mean reduced stellar magnitudes for somewhat
large groups, and in the following two columns the values above and
below which 159 of the total lies. Thiese values will be, therefore, the
mean deviation from the median. Finally there are listed in column X1
the mean errors of the medians.

Table 1 contains only stars of subclasses @ and & for which T have
found proper motions bazed on the latest determinations of the Funda-
mental stars (Newcomb precession constants), Also in addition to
the e-stars, all stars are omitted which are recognized as variable or the
spectra of which were described as “peculiar.” The total number of the
a and & stars found in Antonia C. Maury's catalogue are given in
column IIT, and in column IV the number of stars remaining after
these omissions. I have also attempted to bring together all stars
brighter than the 5th magnitude for which spectral class (according to
the above-named authors, or to the Draper Catalogue) as well as proper
motion could be found, and I come to the same result as that which
appears in Table 1. In spite of the small number (308) of stars taken
into consideration in Table 1, T consider the picture thev give us as
more reliable than would be that from a larger number of much more
uncertainly classified spectra used in connection with a too great value
for the small proper motions (Orion stars),

The radial velocity found for about 60 stars has an approximately
typical distribution with a mean deviation from zero of some =20 km/
sec. It is therefore probable that the projection of the absolute proper
motions on a randomly chosen direction would also have a typical dis-
tribution. We have, however, also considered the projection of the ap-
parent proper motions on a plane at right angles to the line of sight:
and we ask which mean deviation in the star magnitudes, reduced to
equal apparent proper motions, would uniquely result (corresponding
to the assumption that all stars have the same absolute magnitude),
The values are about +1.2 and —1.57 magnitudes, Comparing these with
those in columns IX and X in Table 1, we find that the stars which
were put together in the A-class cannot differ very much among them-
selves in absolute magnitude. According to this result, combined with
the fact that membership in spectral A-class is easily recognized, I have
assembled for 100 A-stars of magnitude 4.62-5.00 the proper motions
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in declination only. If one arranges these according to magnitude, the
value —.”008 lies in the middle, and respectively 137 of the total is
aver #+.”0325 and under —.0575, From this can be calculated the mean
deviation =.70448 annually, which would correspond to a speed of
=20 km/sec, or 4 astronomical units per year. According to this, we
find for the 100 A-stars of mean magnitude 4.34 the mean parallax of
0112, In ‘Table | the magnitudes are reduced to a mean annual proper
motion of .01 in arc of a great circle, corresponding to a parallax of
some .”’002. For the 100 A-stars we compute with the parallax the mean
stellar magnitude of 8.6, in fair agreement with the value 8.05 from
Table 1. . . .

Further I have in column X111, Table 1, inserted values which can
he taken as a sort of color-equivalent and which were derived in the
following way from the visual magnitudes taken from the revised Har-
vard Photometry (H.P.) and the photographic magnitudes (corre-
sponding to G-line light of wave length .432u) taken from the Draper
Catalogue (D.C.). Within each group, for the number of stars in col-
umn XII, both magnitudes m , and »e,, were brought together, and, on
the approximately correct assumption that a linear relation exists be-
tween them, that value of s, was calculated which corresponds to
M, = 4.5. Further we have in column XIV for each group the computed
ratios Ami,: Am,. Actually they should be constant with the value 1.
That they increase from white through yellow to red may be due to the
Purkinje phenomenon. That they all lie appreciably above 1 can be due
to the circumstance that the normal intensity scale, which was used for
the determination of the D.C. magnitudes through comparison of the
spectral darkening in the neighborhood of the G-line (A = .432u), was
established not in pure G-light but by means of the Carcel-lampe. . . .

The minimum shown in column XIIL in the neighborhood of the
A-proup appears to be real. Accordingly the Orion stars would be some-
what yellower than the A-stars. . . .

In any case we may say that the annual proper motion of an average
¢-star, reduced to magnitude 0, amounts to only a few hundredths of a
speand. With the relatively laree errors of these small values, a de-
pendence on spectral class cannot be recognized. In other words, the
e-stars are at least as bright as the Orion stars. In both of the spectro-
scopic binaries o Andromedae and 8 Lyrae the brightness of the c-star
and of the companion star of the Orion type appear to be of the same
arder of brightness, The proper motions (not here given) are all small,
according to the Auwers-Bradley Catalogue. . . . For the stars in
Annie J. Cannon’s listing that have narrow sharp lines, I can also find
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only small proper motions. This result confirms the assumption of An-
tonia C. Maury that the ¢-stars are something unique,

When the ¢- and ac-stars are looked at in summary fazhion one sees
that with increasing Class number [advancing toward redder spectra |
the ¢c-characteristic diminishes, and that these stars stop exactly where
the bright K-stars begin.




