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The possibilities of application of the "timing argument" ( ) method to the physical pairs of galaxies that differ from the pair 

M31 – Milky Way are considered. We confine ourselves to pairs in the Local volume, imposing the additional isolation conditions

on candidates for inclusion in the sample. The method was supplemented by the manner of taking into account the nonparallel-

ism of the radial velocities of galaxies of close (wide) pairs. For the fourteen physical galaxy pairs (see a list in Tables) of the 

Local volume galaxies their  masses, including masses of dark matter, were estimated. The ratio  of the mass of pairs to the 

sum of stellar masses was obtained in wide range from 0.5 to 4000. In some cases (KPG-40, KM-94, J0742+16, J1303-17, 

J1315+47) the masses estimated by TA are in agreement with popular estimates of . For whole sample, taking into account such 

variance of  values it is difficult to make certain conclusions regarding its physical causes. Most likely, the TA model in the ma-

jority of the cases considered can not be used, pairs of general considerations can have a relative rotational moment. 

Keywords: galaxies, pairs of galaxies, masses of galaxies, dark matter.  
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We consider the amplification factor for the luminosity of an extended source near the fold caustic of the gravitational lens. It is assumed that 
the source has elliptical shape, and the brightness distribution along the radial directions is Gaussian. During the microlensing event the total 
brightness of all microimages is observed, which changes when the source moves relative to the caustic. The main contribution to the variable 
component is given by the so-called critical images that arise/disappear at the intersection of the caustic by the source. 

The amplification factor for the critical images of an extended source is given by the following formula 
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Here ( )iB z  is the brightness distribution of the source in the coordinate system associated with its center; 
c iY  are the coordinates of this center 

in the coordinate system with origin at the caustic point; cr iK y  is the total amplification of two critical images of the point with the coordi-

nates iy . Brightness of the elliptical source in its own coordinate system is  

= − +
j

z z
B z

a b
,

where a  and b  are the semi-major and semi-minor axis of the reference ellipse. 

Earlier, by an expansion in the generalized Taylor series in the neighborhood of the point iy = , a formula for cr iK y  was obtained, which 

takes into account the derivatives of the lens potential up to the fifth order (Alexandrov et al // Astron. Lett., 2010). It was used to calculate the am-
plification of a pair of critical images of an extended circular source with various brightness profiles (Alexandrov, Zhdanov // Mon. Not. Roy. Astron. 
Soc., 2011). In the present paper we obtained an analogous formula for elliptical Gaussian source. The formula involves a dependence on the coor-
dinates of the source centre, its geometric dimensions, and its orientation relative to the caustic. We show that in the linear caustic approximation 
the amplification of the circular and elliptical sources is described by the same (rescaled) formula. However, in the next approximations the differ-
ences are significant. We compare analytical calculations of the amplification curves for different orientations of an elliptical source and for a circu-
lar source with the same luminosity for the model example. 

Key words: gravitational lenses, fold caustic, microlensing, elliptical source, amplification factor, analytical formulas 

,
, . , -

.
,

.
. '

 ( . . )
, .


