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The purpose of writing this article was to derivate the formula for the  
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The third cosmic velocity
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Controversies about the value of the third cosmic velocity
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Around the -
-

the knowledge of the cosmic velocities should have been already well established 

allow the reader to thoroughly acquaint with the issue of the first and second 

ignore the -
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However it appears that the value of the  reported by 

In this short paper we present a derivation of the  for-
-

-
standing of our considerations the knowledge of physics and mathematics at the 

be called the  
mass of  = 106 10-18

Let us introduce the term gravitational interaction sphere
 will be called the area of   the spherical surface centered 

better described as a motion in the gravitational field of the planet with the per-
turbations from the Sun than the motion in the gravitational field of the Sun with 
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a precise determination of the 
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 after launch from the Earth with the 

The lowest escape velocity 
the Earth’s orbit will be called the parabolic velocity

2  

 is 2  times greater than the value of the orbital velocity of the Earth and 
is vp

In our considerations we take into account the recoil effect of the Earth at the 
moment  of launching of the  from the Earth’s surface and so-called 

 as a result of 
the gravitational interaction between the -

 is the mass of the 

R
 is the radius of the Earth’s  
 is the orbital velocity of the Earth relative to the sun 
’ is the Earth’s velocity relativ  

the moment when the receding 
crosses the Earth’s  
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p is the p
 is the the second cosmic velocity  =

R
2

3 is the 

bullet

this time both the Earth and the  move along the straight line locally tangen-
 as the 

then the momentum of the Earth – 

3000 ''

bullet
Moving away from the Earth the  eventually crosses the Earth’s

 p  motion as 

 has to move at least with the p
 p

 crossing the Earth’s  p

Mv



68

Here we assume that the  launched from the Earth with the 

 p -
proximation because the diameter of the Earth’s  p  

-
tance between the points of intersection of the  p  

10-5

according to the law of conservation of angular momentum of the Earth-  
 from the 

surface of the Earth is equal to the angular momentum at a time when the  
leaves the Earth’s  p
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p''" 0300  and substituting to 
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operations we obtain the following expression for the 
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02p  and making approximation 3 00 '
we take the square root of both sides and obtain the final formula for the 

2
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If we substitute  
a 3

The interaction of the Earth with the launched  may be considered in 

then increases as a result of gravitational attraction between these two bodies 
p  
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the final result the orbital Earth speed is only insignificantly lower than the speed 

The value of the  we obtained 3

evaluated the -

dtpd
The values 3 3

t d t  formula 
-

t

0
2
1 2

3 R

According to the definition of the t d t t energy in 
3 

acquired by a t

t t
p
energy is turning out to be more than twice higher than the energy of the t es-

is no effect of t t p
 bullet 

It is worth noting that the derivation of the t d t  formula 
-

ral way one can avoid the need to take into account the recoil of the Earth and 

  The decrease of the Earth’s orbital velocity due to the recoil is                       and the 

following increase of the orbital velocity as a result of the t t p
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the t t p
p t

In order to escape from the Solar System the t has to be launched from 
t

t t t  p  with at least the p t
with respect to the Earth is 

0000 122p

assume that the potential energy of the t at the Earth’s t t t t  
p

Since the potential energy of the t in the Sun gravity field at the moment of 
launching from the Earth is the same as at the moment of crossing the Earth’s 

t t t t  p
t

2
2 R

2 t d

t                                  

heliocentric system and a mental transition from one system to the other in the 

The t d t  formula can be generalized by considering the an-
t and the instantaneous Earth’s or-
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It is worth noting that the numerical calculations performed by the authors 

launching the t
-

culations of the t d t

that their numerical calculations were based only on the general form of New-
ton’s second law and the assumption that the motionless Sun is at the center of 

neglected the constant movement of the Earth due to the gravitational interaction 
with the t t t p -
stantaneous growth of pd
the actual t -

-

for the average magnitude of the t d t
t d t  has a different 

order to calculate the t d t
-

liptical shape of the orbit causes not only different Earth’s orbital velocities in the 

different p t
concerns have to be taken into account already in derivation of the formula for the 
t d t
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we receive the following formula for the Earth’s orbital velocity at perihelion and 
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Then the respective formulas for the pa a e t  in perihelion and aphelion 
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e
we get the t d e t

v3  and v3
et from the 



 
e

t d e t  at 
different positions of the Earth on its orbit is not contradictory with the law of con-

kinetic energy is necessary in order to launch a bullet beyond the Solar System 
3peryhelion 3aphelion

accurate calculations carried out in the reference frame attached to the center of 
the mass of the Earth-Sun system would remove the paradox and would not lead 

-

Let us finally note that the Earth orbits around the Sun and it additionally 

optimize the initial conditions in which the bullet is launched in order to leave the 

The formulas and magnitudes of the t d e t

Third cosmic 
velocity Formula Magnitude
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