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Clusters of galaxies are classified in seven categories depending on the relative 
numbers of spiral, elliptical, irregular and compact member galaxies. With respect to 
the preceding paper those clusters are of particular interest which contain both nor
mal and very compact galaxies. For the latter greater redshifts should be observed 
thus furnishing a proof for the existence of Einstein gravitational redshifts. As 
examples of clusters suitable for decisive tests the Leo A and B clusters which con
tain many blue quasistellar like objects are discussed.

A. Classification of clusters of galaxies. Rich clusters of galaxies 
may be classified in a preliminary way in the following categories [1]:

1. Clusters which contain only irregular galaxies. These are very 
rare.

2. Clusters with a great variety of spirals and irregular systems.
3. Clusters with all types of objects except that few very com

pact systems are in evidence.
4. Clusters of the type 3 which also contain many compact 

objects.
5. Clusters which are composed mainly of elliptical galaxies, but 

few compact objects.
6. Clusters of the type 5 which also contain many compact 

galaxies as well as ellipticals with giant compact cores.
7. Clusters of compact galaxies. Although numerous groups of 

compact galaxies have been found, rich clusters consisting of only 
compact galaxies are rare, at least at distances at which the symbolic 
velocity of recession Vs is less than 50 000 km!sec.
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The local group, although it is not a rich cluster would be des
cribed as being of the class 3.

Any of these clusters may be compact, medium compact or open 
as they were defined for inclusion in the Catalogue of Galaxies and 
Clusters of Galaxies [2—5], called the Catalogue in the following.

In view of the issue raised in the preceding paper [6] the thorough 
investigation of clusters of the type 6 is of importance. The clusters 
Leo A and B discussed in the following are suitable objects for our 
purpose [7]. With increasing compactness the member galaxies of a 
cluster of this type should show increasing Einstein redshifts. The 
magnitude of these, if large compared with the dispersion of radial ve
locities within the cluster could readily be distinguished from the 
average cosmological redshift of the cluster. Probability of identifica
tion of cluster membership depends of course on the density distri
bution of stellar like galaxies within the cluster. This probability can 
be most easily estimated if the investigation is limited to decidedly 
blue objects.

B. Cl 1105.3 4֊ 2835 (Leo A). This cluster in the Catalogue is 
listed as Near, with 1090 member galaxies, brightest photographic 
magnitude about mp = 14.5 and average symbolic velocity of recession 
about 14 = 8700 kmjsec. The most interesting formation is associated 
with the double galaxy NGC 3561 from which a pencil jet extends to 
the south while a very large elongated faintly luminous and highly dis
rupted cloud is located to the north. The pencil jet passes through 
three blue compact galaxies of which the most southern, the Ambar
tsumian knot is recognizable as such. The other two blue knots found 
by Zwicky in 1956 are the first galaxies discovered which are stellar 
when photographed with the 200-inch telescope. Their spectra in the 
blue show A 3727 in emission and a very weak continuum [8].

On the accompanying photograph, Figure 1, other blue objects 
are marked which on 48-inch Schmidt plates are stellar in appearance 
and which will be investigated for the purpose stated above.

C. Cl 1115.2'X, 3013 (Leo B). This cluster in the Catalogue is 
listed as Near, population 950, brightest galaxies about mp = 15.2 and 
14 ~ 14 000 km)sec.

A blue spiral (2 in the Fig. 2) and a blue spherical object (1) 
discovered by Ambartsumian and Shahbazian [9] ten years ago 
are near the region of greatest concentration. The spectrum of (1) 
shows a 3727 and other lines in emission indicating a symbolic velo
city of recession of about 12 500 km^sec. (Spectra were obtained at



Fig. 1. Central part of the cluster of galaxies Cl 1105.34-2835 (Leo A) photographed with the 48-inch Schmidt 
telescope- 1 marks the blue Ambartsumian knot. The two stellar blue compact galaxies just north of it are not 
visible. Other bracketed images are those of stellar like blue objects. Scale as indicated,



Fig. 2. Central part of Cl 1115.2-|-3013 (Leo B). Obje.ts 1 and 2 and 3 are lespectively a blue compact 
galaxy, a blue spiral and a blue spheiical galaxy while the other shown is a blue stellar like object. Object I 
is at R. A. 11 13. 9; Deci. +29'31' (1950). Scale as indicated-
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Kitt Peak independently by R. Barbon working with the author and 
A. Stockton working with C. R. Lynds). A supernova which appeared 
on an intergalactic bridge between two compact galaxies in the cluster 
has been reported on recently [10]. Most interesting is a possible inter
galactic supernova at R. A. llh13'n5, Deci, -j-29'38' (1950) recently dis
covered by Mrs. J. H. Anderson [11] which at maximum seems to have 
been very blue. Dr. H. C. Arp with the 200-inch telescope kindly ob
tained a plate of the region which shows no galaxy in the location of 
the Anderson star, which, however might be a member of the far out
skirts of the galaxy directly north of it.

One of many blue stellar like objects is marked on the photograph 
shown in Figure 2 (NE corner) as well as a fairly blue spherical ga
laxy 3.
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ГОЛУБЫЕ КОМПАКТНЫЕ ГАЛАКТИКИ В 
СКОПЛЕНИЯХ LEO А и В

ф. цвикки

Скопления галактик делятся на семь классов в зависимости от 
относительного числа спиральных, эллиптических, иррегулярных и 
компактных членов — галактик. Согласно предыдущей статье, пред
ставляют особый интерес те скопления, которые содержат одновре
менно нормальные и очень компактные галактики. Для последних 
должны наблюдаться большие красные смещения, таким образом до
ставляя доказательство существования эйнштейновского гравитацион
ного красного смещения. Как примеры скоплений, подходящих для 
контрольной проверки, рассматриваются скопления Leo А и В, ко
торые содержат много голубых объектов, подобных квазизвездным.
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