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subcluster moving away from the larger one. It is at 
a comoving radial distance of 3.72 billion light-
years [8, 9]. 

The clusters collided at an enormous speed, 
approximately 3.000 km/sec. After the collision, 
the resulting heated gas, which makes up the bulk 
of the visible matter in the colliding clusters, 
remains at the collision site. The behavior of this 
part is perfectly described by the Newtonian model. 
Thus, it was enough for the clusters to lose 
velocity, and the need for DM disappeared. 

This is a typical situation arising during 
collisions between galaxies and their clusters. 
Another typical situation arises during the 
impactless interaction of two galaxies. Consider the 
case where a larger galaxy, passing near a smaller 
galaxy, captures its outer stars. As a result, the 
behavior of the remaining part of the smaller 
galaxy begins to obey Newtonian mechanics. 

Let's formulate the above mathematically. To 
do this, we must slightly modify the classical 
Newtonian equations. 

The law for gravitational force, which relates 
the acceleration of an object to its velocity, is 
postulated as follows: 

0[1 ( / ) ],nF ma c c                    (1) 

Here F is the force, m is the stationary mass of the 
object, a is its acceleration, c is its velocity, μ, ν, c0 and 
n are constants or functions adjusted to fit the 
observations. If c = 0, then the given formula coincides 
with Newton's result written for a point mass. 

Now let's turn to Newton's law of gravitation 
written for celestial bodies moving at high speeds. 
We will consider them as point masses with masses 
M1 and M2 at rest. Taking into account (1), we 
write the law as follows: 

2
12 1 2 / ,F gm m r 1

1 1 1 1 10[1 ( / ) ],nm M c c    
2

2 2 2 2 20[1 ( / ) ],nm M c c                              (2) 

Here g is the adjustable constant, and r the distance 
between the points, c1, c2 are the velocities of the 
corresponding celestial bodies. We denote the 
adjustable constants as νi, ci0  and ni, i = 1 or 2. 

The equations presented above are valid only 
for high-speed celestial bodies. Their speed is 
determined by many factors, in particular, the 
expansion of the Universe, the influence of 
numerous attractors existing in the Universe, and 
the mutual attraction of celestial objects. On the 
other hand, the adjusting constants may depend on 
the object's shape, density, and structure. 

Relations (1) and (2) are purely qualitative. 
Their purpose is to demonstrate the possibility of 
describing the dynamics of celestial bodies without 
relying on DM.  

Mercury's Orbit and Dark Matter. Let's 
further consider the influence of the velocity of 
celestial objects in formulas (1) and (2). 

In the mid-19th century, science was shocked 
when it was discovered that Newtonian mechanics 
did not accurately describe the motion of the planet 
Mercury. Only general relativity described its orbit 
more accurately. It can be assumed that equation 
(1) can also describe this orbit more accurately than 
Newtonian mechanics. 

First, let's determine the velocity of Mercury. 
It is 47.9 km/sec. It is interesting to compare this 
velocity with the velocities of other planets: for 
Venus, it is 35.02 km/sec, for Earth, 29.78 km/sec, 
and for Neptune, 5.44 km/sec. It should be 
emphasized that only for Mercury does Newtonian 
mechanics require a correction. From this, we can 
conclude that for planets, the influence of their 
velocity begins to manifest itself when this velocity 
approaches 41.5 km/sec. Thus, equations (1) and 
(2) make sense to use, if the velocity of a celestial 
object significantly exceeds 41.5 km/sec. Of 
course, this estimate is very, very approximate. 
However, it correlates to some extent with data on 
galaxies. For example, Galactic ADC 252 DF2, 
where DM is not, has a velocity lying near 
10 km/sec. The same velocity estimate is for the 
giant gas cluster formed during the collision of The 
Bullet Cluster (1E 0657-56). 

Both of these cases, and the list could easily be 
expanded, there are the 41.5 km/sec criterion. Galaxies 
with velocities much higher than 41.5 km/sec must be 
calculated using formulas (1) and (2). Of course, these 
formulas are not set in stone. The motion and 
properties of cosmic objects are influenced by a huge 
number of parameters. There are cases where a galaxy 
moves at a velocity of approximately 1000 km/sec and 
yet its motion is described by Newtonian mechanics 
[10]. However, the obtained data allow us to make 
some estimates of the influence of velocity. To do this, 
we rewrite formula (1) as: 

2[1 0.01( / 40) ]F ma c    FN=mμ(aa0)a, (3) 
Here we have used fitting coefficients of ν = 0.01 and 
c0 = 40 km/sec. The last is near the 41.5 km/sec 
criterion. We emphasize that ν and n were chosen 
completely arbitrarily, but c0 in accordance with the 
results obtained for planets. Now we will change the 
value of c in (3) according to the cosmic object under 
consideration. We emphasize that in equation (3), the 
value 0.01(c/40)2 can also be interpreted as the mass 
of DM. In this case, the contribution of DM to the 
total mass of the planet Mercury would be 
approximately 0.01, since Mercury's velocity is 
approximately 47.9 km/sec. For planet Earth, the 
contribution of DM would be approximately 0.005 of 
the normal mass. Thus, the influence of DM on the 
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planets of the solar system could be very small. 
Apparently, this is why the possibility of DM 
formation did not discuss in the 19th century. 

The situation with galaxies is completely 
different. When determining the speed at which 
cosmic objects move, scientists determine the 
reference point for velocities and their calculations. 
However, there are also some established, 
generally accepted values. In particular, many 
reference books give a velocity of 220 km/sec for 
the Milky Way galaxy. If we accept this value and 
follow formula (3), then the contribution of DM to 
the normal (visible) mass of this galaxy could be 
equal to 25%. Now let's consider the local group of 
galaxies. According to some publications, a typical 
velocity of approximately 600 km/sec can be 
assigned to it. In this case, DM content within it 
could be approximately 2.5 times the normal mass.  

It is very difficult to assign a specific average 
velocity to the entire Universe. However, some 
authors believe it could lie somewhere around 
1000 km/sec. In this case, there would be 
approximately 6.25 DM units per unit of normal 
matter. Surprisingly, the given values of DM 
correspond to the modern cosmological model. Yet, 
they reject the existence of DM, arguing that the 
gravity of ordinary matter depends on its velocity. 

How objects in the universe acquired this 
velocity is not specifically discussed here. 
Apparently, it is the result of the long evolution of 
the universe, during which its initial energy was 
partially converted into kinetic energy. 

Following [7], we assumed that the greater the 
speed of a cosmic body, the greater the gravity it 
creates. This is linked in [7] to the influence of the 
body's speed on its interaction with the space-time 
or the Fundamental Background. 
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