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The most important relationship between physical characteristics of stars is the spectrum-
luminosity correlation. Investigating the character of this correlation for stars of open clusters, 
Trumpler has worked out a classification of clusters according to their spectral composition. 

A comparison of H R diagrams for open clusters with the standard sequence of stars in 
the solar neighborhood reveals a number of peculiarities. Usually there are no yellow or red 
giants in clusters containing O and B stars, while in some cases supergiants of later classes may 
occur among them. The giant branch is found in those clusters whose main sequence begins 
with A stars, or with later type stars. It should be noted that the absolute magnitudes of the 
brightest stars in a cluster are different for various clusters, varying from — 7.5 1 1 1 to + 2 m . 

One of the peculiarities of the cluster diagrams is the shift of the upper parts of main 
sequences to the right. Most clusters consist of stars of various spectral classes. This may be 
due to the fact that stars of a cluster either did not originate simultaneously and are of different 
age, or they appeared at the same time, but differed in their initial masses and the rate of their 
evolution along the main sequence. Study of the spectrum-luminosity and colour-luminosity 
correlations in clusters is of primary importance for the problem of stellar evolution since clusters 
are undoubtedly systems of stars of common origin. But the diagrams of clusters are of 
interest not only from the point of view of a possible interpretation of stellar evolution. From 
the spectrum-luminosity diagrams one can also estimate the distance to the clusters. Since the 
trigonometrical parallaxes of only the nearest clusters are known to us, this method is the 
best for the determination of the distances of clusters. Bearing these two aims in mind we have 
collected in the course of the last few years all the published data on the colour-magnitude 
diagrams of clusters [2-35] and compiled an atlas, which was distributed among the Symposium 
participants. It is true that the material collected by us is not homogeneous. Besides the 
diversity of photometric systems there are differences in the limiting magnitudes of stars and 
in the accuracy of determinations of stellar magnitudes and colour-indices. 

Besides the diagrams obtained as a result of photoelectric measurements there are also 
diagrams for which the magnitudes of stars were determined photographically. 

As the stellar magnitudes and the colour-indices of stars usually refer to different photo­
metric systems they have been separately reduced to the international system. In a number 
of cases some diagrams based on different sources are given for the same cluster. We shall 
now dwell on the characteristics of the diagrams of some clusters. 

When discussing H R diagrams of clusters main attention was usually paid to the devia­
tion of the upper ends of the main sequences. Only quite recently, investigating stars in the 
field of the Orion nebula, P. P. Parenago [13] paid attention to the quite unusual behaviour 
of the fainter end of the main sequence. Walker [36] found that the Russell diagram, for 
NGC 2264 and NGC 6530, consists of the normal main sequence, which stretches from O to Ao 
type stars, and of stars of much later spectral classes, situated higher than the main sequence, 

https://doi.org/10.1017/S0074180900177472 Published online by Cambridge University Press

https://doi.org/10.1017/S0074180900177472


20 K.A. BARKHATOVA 

in the domain of subgiants. The shape of the diagrams for the above mentioned clusters some­
what recalls the diagrams for NGC 2437, NGC 2126, NGC 2281. 

But the earliest stars of these clusters belong to the classes B9—Ao. On the H R diagram 
for the clusters NGC 2281 and NGC 2126 there is something like a continuous transition from 
the upper bright main sequence stars into the giant branch. Thus the Hertzsprung gap is 
filled. If these stars are cluster members, their position on the diagram is unusual. In the 
recently published work by Rach and Vasilevskis [37] it is pointed out that the Hertzsprung 
gap evidently does not exist in the Russell diagram for NGC 6940 cluster. 

Many clusters with stars of earlier spectral classes are connected with diffuse nebulae 
and the main sequence of these clusters deviates upwards and to the right. Thus, for instance, 
in some cases the upper ends are situated perfectly vertically covering the interval of four and 

more magnitudes (Orion, NGC 6823, 
AC 1805, NGC 1893). The upper end 
of the main sequence for NGC 2323 
stretches upwards to 6 m , almost verti­
cally. According to Munch's list [38] 
there are stars of high luminosity in 
the field of this cluster. The double 
cluster in Perseus contains along with 
hot giants, red supergiants of type M 
and emission-line stars. Of great inte­
rest is the colour-magnitude diagram of 
the NGC 6830 cluster [25] situated at 
a distance of 2° from NGC 6823, which 
is evidently a part of the stellar 
association in Vulpecula. 

In the H R diagram of NGC 6830 
the main sequence has the outlines 
characteristic for clusters containing 
high luminosity stars. There is a 
group of stars on the diagram situ­
ated in the region of bright giants. 
The shapes of the H R diagrams of 
clusters are very diverse, but the 
differences in the main sequences are 
most prominent when comparing the 
diagrams of such clusters as the Pleiades 
on the one hand, and Praesepe and the 
Hyades on the other. 

The colour-magnitude diagrams 
of stars in Praesepe and the Hyades have a branch of giants besides the main sequence. 
The rich clusters NGC 6705, NGC 2099 belong to the group of clusters containing 
giants. 

Much attention has been paid recently to the investigation of H R diagrams of NGC 752, 
NGC 2682, which have a number of peculiarities distinguishing them from other open clusters. 
The shape of the diagram for cluster NGC 2682 resembles the diagrams of globular clusters. 

1.5 C I 2.0 
FIGURE I . A new H R diagram for the cluster NGC 188. 
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As has been recently stated [27] the diagram for NGC 188, (Fig. 1), is of an unusual shape 
similar to that of NGC 2682. 

On the colour-magnitude diagram for stars of NGC 188 cluster one can clearly see not 
only the main sequence, but also its deviation off to the right and stretching into the region of 
yellow and red giants. Quite 
recently Bartaya of the Abas-
tumani Observatory obtained 
a photograph of NGC 188 
with an objective prism. 
P. P. Parenago has determined 
the spectra of stars. It was 
discovered that the cluster 
consists of stars of late spectral 
classes. Stars of F2-F5 type 
are the earliest and apparently 
there are also stars of later 
spectral classes. No consider­
able absorption of light has 
been discovered in the direction 
of the cluster. Its distance is 
1200 parsecs. NGC 188 and 
NGC 2682 are situated at 
considerable distances from 
the plane of the Galaxy. They 
have a considerable number 
of stars and seem to take an 
intermediate position between 
the globular and open clusters. 

The type of the spec­
trum-luminosity diagram is a 
most important evolutionary 
characteristics of a cluster, 
especially if connected with the 
peculiarities of spatial distribu­
tion, motion and the structure 
of different types of clusters. 

The following three 
groups of clusters have been 
chosen to compare the regular­
ities in the spatial distribution 
of open clusters with their 
physical characteristics : 

1. Clusters containing 
stars of earlier spectral class O or B which are often connected with diffuse nebulae; 

2. Clusters containing only the main sequence stars beginning with class B i ; 
3. Clusters containing, besides the main sequence stars, also giants. 
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FIGURE 2. The distribution in the (X, Z) coordinate plane 
of different types of clusters. The clusters with giants extend to greater 

heights from the galactic plane. 
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In Figure 2 which shows the distribution of these groups of clusters in the direction 
perpendicular to the plane of the Galaxy, the different spatial distribution corresponds to diffe­
rent types of clusters. This difference becomes particularly clear when we compare the first 
and the third group of clusters. The clusters connected with diffuse nebulae and containing 
stars of spectral classes O or Bo form a flatter subsystem. The clusters of this type are observed 
at considerable distances from the sun and have a small Z-coordinate (Z = 33 ps). 

The clusters which include yellow and red giants have a much smaller concentration 
towards the plane of the Galaxy. These clusters form an intermediate subsystem and are at a 
distance of approximately Z = 150 ps. 
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