
 10 

that ensembling all the methods as well as including addi-
tional classifier, trained on photometrical and morphological 
features, we are able to improve results. 
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The study of galaxies orientation is one of standard tests 
of galaxies formation scenarios. In filaments and walls the 
elliptical and disc galaxies chow different orientations (Jo-
achimi et al., 2015).        

We present the results of study of orientations of galaxies in 
43 galaxy clusters which have filamentary or another regular 
substructures from the sample of 19 rich (richness 5 and more) 
superclusters containing 112 galaxy clusters. The observational 
basis of the work is PF Catalogue (Panko & Flin, 2006) based 
on Muenster Red Sky Survey (Ungruhe et al, 2003). 

We compared the orientations of galaxies in filamentary 
structures with the directions of these substructures. We de-
tect the not-random distribution of the mentioned acute an-
gles. The galaxies tend to align along to direction of the 
cluster regular substructure. 

The results of the research are discussed. 
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Images distribution of Schwarzschild lens is well stud-

ied. We offer a method of studying images distribution of 

N-point gravitational lenses. The paper presents an exam-

ple of the distribution of images in a binary symmetric lens. 

We consider the equation of a binary symmetric gravi-

tational lens in a complex form. 

Masses 1 2 1/ 2m m   are located on a real axis with co-

ordinates 1 2,A a A a   . The equation has a form 

2 2

z
z

z a
  


 and specifies single-valued continuous map-

ping : ZL C C , from ZC  (lens plane) into C  (source 

plane). Inverse mapping 
1 : ZL C C
   is multivalued. 

Let 
( , )

( )
( , )

D
J J L

D z z

 
   be a Jacobean of mapping L , 

  be a set of solutions of equation 0J  (critical set), 

( )K L  be a caustic. 

Lemma. If 

- (0; 0,35)a , then caustic K  consists of three 

connected components; 

- (0,35; 1)a , then caustic K  is connected set; 

- (1; )a  , then caustic K  consists of two con-

nected components. 

We augment caustic in first and third case up to K 
 in 

order for \C K


 to consist of a few connected compo-

nents, each of them to be a region and each area boundary to 

be a Jordan curve. We call set K   as augmented caustic. 

Only one component of the connected set \C K
  contains 

point at infinity. We call this component as external region 

and denote it as C


. We call rest regions as internal. 

Let  1Q L K  and  1Q L K    to be images of 

caustic and augmented caustic under inversion mapping. 

Connected components \ZC Q  and \ZC Q
 are divided 

into external (images of external components) and internal 

(images of internal components). 

Using this designation, we have formed theorem. 

Theorem. All connected components of \ZC Q
 are re-

gions. Unification of regions closure overlay the whole plane 

ZC . Unification area boundary overlay Q . If point source 

isn’t located on K


, then all of its images belong to regions 

and each region contains one image at maximum. If point 

source belongs to external (internal) region, then all of its im-

ages belong to external (internal) regions. If point source are 

located on either K  or K   or \K K , then its images be-

long to either Q  or Q  or \Q Q  respectively. 

Remark. For binary symmetrical lens. If 

- (0; 0,35)a , then \ZC Q
 consists of 3 external and 

three sets of 5 internal regions; 

- (0,35; 1)a ,  then \ZC Q
 consists of 3 external and 

5 internal regions; 

- (1; )a  ,  then \ZC Q
 consists of 3 external re-

gions and two sets of 5 internal regions. 
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The interest in the helium-hydride molecular ion, HeH+, 

caused by its stability, in contrast to the neutral version, and by 
its composition -- this molecule is composed of the most wide-
spread atoms in the Universe -- hydrogen, and helium. Even 
though this molecule a long time had considered as one of the 
most promising candidates for observational searches in radio 
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