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  Abstract - The expansion and contraction models of the Earth 

and of the Sun are derived. It is combined with the 

experimentally observations data. Further, it is shown that at 

the minimal non-null radiuses (without singularities), the 

normalized accelerations of the Earth and of the Sun, are 

positive. On the other hand, at the maximal non-infinity 

radiuses, the normalized acceleration of the Earth and of the 

Sun, are negative. Thus, the Earth and the Sun expansions and 

contractions are cyclic. The maximal expansion and contraction 

velocities are close to the speed of light, but less than it. The 

observed amounts of the Earth and of the Sun masses give very 

small minimal and maximal radiuses. This means that both the 

Earth and the Sun must contain more masses.  

  Assuming that maximal radiuses of the Earth and of the Sun 

are equal to their present radiuses, there are calculated the 

related new masses: Me new=5.662411∙1029 kg, Ms new 

=6.185902∙1031 kg. The ratios between new and observed masses 

are very large. This can be explained by the assumption that the 

Earth and the Sun contain a dark matter. The ratio between 

observed and calculated Sun masses is about 3 %. This 

corresponds to the observation that our Universe contains about 

3% of the visible matter in the total matter of the Universe. On 

the other hand, the ratio between observed and calculated 

Earth masses is about 0.001%. This ratio is an enigma and is in 

question? The minimal transition time from the minimal radius 

to the next quantum state for the Earth is about 7 minutes and 

for the Sun is about 13 hours. 

 

 

   Index Terms — Earth, Sun, Maximal and Minimal radiuses, 

Expansion and Contraction, Dark matter  

 

I. INTRODUCTION 

  Distant future of the Earth and the Sun are discussed in [1]. 
In that sense the new version of the Rewiers’ law of the mass 
loss is employed to the Sun [2]. A critical test of empirical 
mass loss formulas is also used [3]. The dark matter decay 
between phase transitions at the weak scale and search for 
invisible axon dark matter experiment are discussed in the 
references [4] and [5]. Further, the evolution of the star 
formation rate density of galaxies is presented [6]. A retro 
perspective of the new version of the Reimers’ law of mass 
loss, stelar evolution and nucleosyntheses, theoretical and 
applied climatology, conditions of life, sky and telescope are 
presented in [7-14]. 

  In order to analyze expansions and contractions of the Sun 

and the Earth, the new Relativistic Alpha Field Theory 

(RAFT) is employed [15-17]. The new cosmological model, 

based on the RAF theory is presented in [18]. In the reference 

[19] it is presented the problem of the minimum time 

transition between quantum state in a gravitational field. The 

connection between Planck’s and gravitational parameters is 
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discussed in [20]. Further, different problems of evolution of 

the solar systems are considered in [21-36].   

  The new cosmological model based on the RAF theory is 

here adapted to the expansion and contraction of the Earth 

and of the Sun. Thus, the expansion processes of the Earth 

and the Sun are started from the minimal (non-null) radiuses 

with the maximal (non-infinite) radial energy density. Further, 

the accelerating expansion is continuing to the point where 

the acceleration is equal to zero and velocity is maximal and 

close to the speed of light, but less than it. At this point 

acceleration is changed into deceleration and the expansion of 

the Earth and the Sun is continuing, but now with decreasing 

of velocity. The expansion process of the Earth and of the Sun 

is ending at the point where expansion velocity is equal to 

zero.  

  At this point the Earth and the Sun have maximal 

(non-infinite) radiuses and minimal (non-zero) radial energy 

densities. Since the acceleration is still negative, the 

contraction process can start. This contraction is continuing 

to the point where the contraction acceleration is equal to zero. 

At this point the contraction acceleration is changing into 

deceleration. Further, the velocity is decreasing to the zero at 

the initial minimal radius with maximal radial energy density. 

At this point a new cycle of the Earth and of the Sun motions 

can start. Thus, here it is described the cyclic motion of the 

Earth and of the Sun, 

  The analysis of the Earth and of the Sun motions started by 

the observed masses: Me=5.97219∙1024 kg, and Ms=2.0∙1030 

kg. Meanwhile, the application of the observed masses gives 

very small minimal and maximal radiuses of the Earth and the 

Sun.  For the Earth we obtain re min =2.217522∙10-3 m and  

re max = 67.195444m. For the Sun the situation is the same:     

rs min=7.797467∙102 m, and rs max=2.362792∙107 m. Following 

these analyses one can conclude that both the Earth and the 

Sun must contain more masses. Therefore, for calculation of 

the new Earth and the Sun masses we assumed that maximal 

radiuses of the Earth and the Sun are equal to their present 

radiuses. The consequence of this assumption is the 

calculation of the new masses. For the planet Earth it is 

obtained Me new=5.662411∙1029 kg, and for the Sun we 

obtained  Ms new =6.185902∙1031 kg.  

  The ratio between new and observed masses are very large. 

Thus, the new Earth mass is 105 greater than the observed 

mass. The new Sun mass is 30 times greater than the observed 

mass. Therefore, one can ask the question: is it the 

consequence of the possibility that the Earth and the Sun may 

contain a dark matter? This problem is also discussed in this 

article. 

  The minimal transition time from the minimal radius to the 

next quantum state for the Earth is about seven minutes and 

for the Sun is about 13 hours. The transition time from the 

minimal radius to the maximal radius for the Earth is about 
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610 years and for the Sun about 1057 years. The related 

number of cycles from the beginning to the present time, for 

the Earth is about 3700 thousand times and for the Sun is 

about 143 times. Further, the ratio between observed and 

calculated Earth masses is about 0.001%. On the other hand, 

the ratio between observed and calculated Sun masses is 

about 3 %. While the Sun masses ratio is in accordance with 

the Universe observation, the Earth masses ratio is in 

question.  

  In the process of the Sun expansion there exists solar 

evolution with 7 phases [2,3]. In the fourth phase of the Sun 

evolution (the RGB:tip) with the parameters (age 12.17 Gy 

and the radius 256 times of the present radius) the Sun has 

only 0.668 of the present mass. Therefore, the previous 

results of the Sun parameters calculation are corrected by 

using the influence of the Solar Evolution Model with Mass 

Loss [1-5]. 

II. EARTH AND SUN EXPANSION AND CONTRACTION 

MODELS 

  For derivation of the new expansion and contraction models 

for the Earth and for the Sun, one can use Relativistic Alpha 

Field Theory (RAFT) 15-17 and a new cosmological model 

18: 
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Here α(t) is the scale factor and α , α are the related time 

derivations. Parameter  is energy conservation constant. 

This constant is less than one and bigger than zero and is 

calculated in the reference 19. The result of this calculation 

is the value:  = 0.99993392118. Parameter 2α  is radial 

mass density with the dimension kg/m.  

  The maximal expansion and contraction velocities are at the 

point where the acceleration is zero ( α=0 ):  
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Here  is the fluid mass density (kg/m3) and 
2α is radial 

mass density (kg/m). Thus, at the point where the acceleration 

is zero the radial mass density is constant and equal to: 

3c2/4πG. Furter, from (2) one can conclude that there exist the 

expansion and contraction processes of the Earth and of the 

Sun. This is the common property of particles, planets, 

galaxies and Universe [19].   

   The minimal and the maximal radiuses of the Earth and of 

the Sun are at the points where radial mass density is maximal 

or minimal, respectively: 
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From (3) we can see that the Earth and the Sun models have 

two zero velocities. The first one is at the maximal radial 

density (minimal radius) and the second is at the minimal 

radial density (maximal radius). 

  Now, including maximal and minimal mass density from (3) 

into the acceleration equation (1) we obtain: 
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From (4) one can conclude that at the maximal density 

(minimal radius) the normalized acceleration of the Earth and 

of the Sun are positive. On the other hand, at the minimal 

density (maximal radius) the normalized acceleration of the 

Earth and of the Sun are negative. Thus, the expansions and 

contractions of the Earth and of the Sun are cyclic. The 

maximal expansion and contraction velocities of the Earth 

and of the Sun are given by the relations:  

                         
1 2max maxc, c.    α α                (5) 

From (5) we can see that the maximal expansion and 

contraction velocities are constants and are less than speed of 

the light in vacuum. 

  The all spherically symmetric particles (bodies) with mass 

M have maximal and minimal radial densities [19] given 

here: 
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This is very important properties valid in the particles 
(bodies) physics. 

III. EARTH EXPANSION AND CONTRACTION  

  Applying (6) to the Earth with observed mass Me, one 

obtains the related minimal and maximal radiuses: 

               

24

3

5 97219 10

2 217522 10

67 195444

e

e
e min

r max

e
e max

r min

M . kg,

M
r . m,

M
r . m.



 

  


 


          (7) 

From (7) we can see that the both radiuses are extremally 

small. Therefore, one can suppose that the maximal Earth 

radius is equal to the present radius of the Earth. Including 

this radius, we can calculate the related Earth mass: 

        

3

23 3

29

6371 10

0 888779 10 6371 10

5 662411 10

max present

e new r min max

e new

r r m,

M r . ,

M . kg.

  

     

 

   (8) 

Applying the new (estimated) mass of the Earth (8) to the 

relations for the minimal and maximal radiuses (7), we 

obtain: 
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Further, one can asks the question: what is the cause of the 

extremally difference between the observable Earth mass (7) 

and calculated new mass (8)? This can be explained by the 

assumption that there exists the dark matter in the Earth (see 

chapter VI). 

  The minimal transition time from the minimal radius to the 

next quantum state for the Earth is calculated here [19]: 
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Including the maximal number nmax of quantum states from 

the minimal radius to the radius close to twice of minimal 

radius [19] one obtains the related transition time: 
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           (11) 

 
 

In order to calculation of the Earth’s expansion process from 

the minimal to the maximal radiuses we have to know the 

relation between those radiuses: 
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Here Lmin is the minimal transition length and nL is the 

number of the quantum states from the minimal to the 

maximal radius. Thus, the transition time from Lmin to the 

maximal radius can be calculated by the relations: 
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  The number of cycles from the beginning to the present time 

for planet Earth are given here:  
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The numerical amount of the related number of cycles for the 

Earth is as follows: 
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The ratio between observed (official) and calculated Earth 

masses is: 
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This ratio can be explained by assuming that planet Earth contains a 
lot of dark mass (see chapter VI). 
 

IV. SUN EXPANSION AND CONTRACTION  

Applying (6) to the Sun with observed mass Ms, one obtains 

the related minimal and maximal radiuses of the Sun: 
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From (16) we can see that the maximal radius is less than the 

present Sun radius. This means that the observed (official) 

Sun mass must be bigger. In order to estimate the new Sun 

mass, here it is supposed that the maximal Sun radius is equal 

to the present radius of the Sun. Using this proposition, one 

can calculate the related new Sun mass: 
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Difference between observed (official) Sun mass (16) and 

mew mass (17) can be explained by the assumption that there 

exists the dark matter in the Sun (see chapter VI). Now, 

applying the calculated (estimated) new mass of the Sun (17) 

to the relations for the minimal and maximal radiuses (16), 

we obtain: 
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Further, the minimal transition time from the minimal radius 

to the next quantum state for the Sun is: 
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  Including the maximal number nmax of quantum states from 

the minimal radius to the radius close to twice of minimal 

radius [15-17,19] one obtains the related transition time: 
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Here nmax is given in (11). In order to calculation of the 

expansion process from the minimal to the maximal radiuses 

of the Sun we have to know the relation between those 

radiuses:      
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Thus, the transition time from Lmin to the maximal radius of 

the Sun can be calculated by the relations: 
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The number of cycles from the beginning to the present time 

of the Sun is given here:  
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The mass ratio between observed (official) and calculated 

new mass is:  
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Compare the relations in (23a) with the related relations of 

the planet Earth (15a) one can conclude that the Sun contains 

less dark mater than planet Earth (see chapter VI). But, (23a) 

is in accordance with the estimation in the Universe. 

V. INFLUENCE OF THE SOLAR EVOLUTION MODEL WITH MASS 

LOSS  

  In the process of the Sun expansion there exists solar 

evolution with 7 phases [2,3]. These phases are compared 

with the present values of the Sun parameters: age 4.58 Gy, 

mass 2.0 ∙1030 kg, radius 6.96∙108 m, luminosity 1 and 

effective temperature 5774 K. 

  The first phase of the Sun evolution started on the zero-age 

main sequence (ZAMS) with the parameters: the zero age, 

mass equal to the present mass, radius equal to the present 

radius, luminosity about 70% of the current value and the 

effective temperature 5596 K. 

  The second phase is MS: hottest one with the parameters: 

age 7.13 Gy, mass equal to the present mass, radius 1.26 of 

the present radius, luminosity about 1,11 of the current value 

and the effective temperature 5820 K. 

  The third phase is MS: final with parameters: age 10,00 Gy, 

mass equal to the present mass, radius 1.37 of the present 

radius, luminosity 1.84 of the current value and the effective 

temperature 5751 K. 

  The fourth phase is RGB:tip with the parameters: age 12.17 

Gy, mass o.668 of the present mass, radius 256 of the present 

radius, luminosity 2730 of the current value and the effective 

temperature 2602 K. 

  The fifth phase is ZA-He with the parameters: age 12.17 Gy, 

mass 0.668 of the present mass, radius 11.2 of the present 

radius, luminosity 53.7 of the current value and the effective 

temperature 4667 K.  

  The sixth phase is AGB: tip with the parameters: age 12.30 

Gy, mass 0.546 of the present mass, radius 149 times of the 

present radius, luminosity 2090 of the current value and the 

effective temperature 3200 K. 

  The seventh phase is AGB: tip-TP with the parameters: age 

12.30 Gy, mass 0.544 of the present mass, radius 179 times of 

the present radius, luminosity 41870 of the current value and 

the effective temperature 3467 K. 

  The evolution of the Sun contains a mass loss process. In 

that sense a new mass-loss algorithm is employed by  

Schröder and Cuntz [2,3]. The important result is that the Sun 

loss the mass as an RGB giant. This means that as RGB giant 

the Sun contains only 0.332 of the present Sun’s mass. This 

corresponds to the age of 7.59 Gy from now. As the 

consequence of the mass loss of the Sun, planet Earth 

potentially may have a significant orbital expansion because 

it is the inversely proportional to the remaining solar mass. 

General Relativity approach are pointed out. 

  In the reference [1], it is calculated that the Earth will not 

escape the Sun engulfment. It is because the related 

hypothetical planets must have the present day minimum 

orbital radius of about 1.15 AU, in order to survive the Sun 

engulfment. In the same reference it is discussed the chances 

of finding planets around the Sun as White Dwarf.  

  Here it is calculated maximal mass of the Sun by using 

condition that the minimal radial density is at the maximal 

radius at the RGB – tip phase. Thus, the maximal Sun radius 

can be obtained from the relation: 
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The corresponding mass of the Sun follows from the minimal 

radial density at the maximal radius:  
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This result should be corrected by including influence of the 

mass loss in the RGB: tip phase: 
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The corrected maximal Sun radius is: 

                     
111 190215 10s max corr . m.              (27) 

  Further, it is discussed the possibility that the Earth will 

escape the Sun engulfment. In the reference [1], it is 

calculated that the present day minimum orbital radius of the 

hypothetical planets should be about 1.15 AU. In order to 

prove it, one should take into a count the Sun mass loss. 

Therefore, the maximal Sun radius will smaller than in the 

case of the full Sun mass maximal radius. Present distance, 

dp, between Earth and Sun is equal to 1 AU. The minimal 

distance between the Sun and the Earth will be when both the 

Earth and the Sun have the maximal radius. Thus, the 

condition that the Earth will escape the Sun engulfment is: 

        1s max cor earth max spres earthpresr r r r AU .   (28) 

The numerical values of the radiuses in (28) are: 

        

11

8

1 190278 10

7 02371 10

s max RGB e max

spres epres

r r . m,

r r . m,

  

  
   (29) 

The minimal difference between maximal and present 

radiuses: 

   
111 183255 10

s max RGB emax spres epresdelta ( r r ) ( r r ),

delta . m.

   

 
 (30) 

From (29) and (30) we obtain difference between 1AU and 

the sum of the maximal radiuses of the Sun and of the Earth: 

                 

111 0 312724 10

1 0 21

AU delta . m,

AU delta . AU .

  

 
     (31) 

Thus, if (31) is correct than one can conclude that the planet 

Earth will escape the Sun engulfment. 

 

 

VI.   DO EARTH AND SUN CONTAIN DARK MATER? 

  In order to explain difference between observed 
(official) and calculated mass of the Earth (7,8), we 
started with calculation of the related ratio, Re : 
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

(32) 

As we can see from (32), the ratio between observed 
(official) and calculated Earth masses is very small, 
compare to the observation that our Universe contains 
about 3% of the visible matter in the total matter of the 
Universe. It can be expected that the new observation of 
the dark matter, including the Earth’s dark matter, could 
solve these problem [37-40]. Further possibility is that the 

observation of the Earth mass is no correct? 

  Now, it is calculated the ratio Rs between observed and 
calculated mass of the Sun (16,17): 
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(33) 

 

From (33), one can see that the ratio between observed 
(official) and calculated Sun masses is about 3%. This 
corresponds to the observation that our Universe 
contains about 3% of the visible matter in the total 
matter of the Universe. This un-visible matter is called 
the dark matter 4,5. Therefore, the main question is: do 
the difference between observed (official) and calculated 
Sun masses are consequences of the existence of the 
dark matter? 
  Now we can continue with the discussion about the 
dark matter in the Earth and the Sun. Let the total mass 
is denoted by MT and the observed mass by Mo. In that 
case dark mass, MD, can be calculated by the relation: 

                    
T D o D T oM M M , M M M .               (34) 

Following (34), one can calculate the quantity of the dark 

matter in the Earth:  

                       
295 662351 10

De Te oe enew e

De

M M M M M ,

M . kg.

   

 
           (35) 

The quantity of the dark matter in the Sun is given here:  

                      
315 985902 10

Ds Ts os s new s

Ds

M M M M M ,

M . kg.

   

 
           (36) 

Following the previous calculation (32-36), we can conclude 

the following: 

a) The radial mass density at the characteristic points of 

the Earth and of the Sun models (the minimal 

radiuses, the maximal radiuses and the maximal 

expansion, or contraction velocities) are constants 
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and are not functions of the mater, dark matter and 

dark energy. 

b) Since the observable masses of the Earth and of the 

Sun do not correspond to the calculations of their 

characteristic pointes, there should be another mass 

(dark matter) that satisfies the previous calculations.  

c) Enigma is with the Earth mass, where the ratio 

between observed and calculated masses is only 

0.0010547%. Maybe the new observation of the 
dark matter, enclouding the Earth’s dark matter, 
could solve these problem [37-40]. Another 

possibility is that the observation of the Earth mass 

is no correct? 

  Recently explanation for dark matter and dark energy is 

presented in [41]: a) The formation of neutron groups is what 

we observe as dark matter. b) The dark energy is the cause of 

the accelerated expansion of the universe. c) Instead, the 

difference in recession velocity for more distant galaxies is 

caused by the gravitational acceleration directed towards the 

center of the universe. 

 

 

 

  VII. CONCLUSION   

  The process of the expansion and contraction of the Earth’s 

and Sun’s models are presented. At the minimal (non-null) 

radiuses, the accelerations are positive. On the other hand, at 

the maximal (non-infinity) radiuses, the accelerations are 

negative. Thus, the Earth and the Sun expansions and 

contractions are cyclic. The maximal expansion and 

contraction velocities are close to the speed of light, but less 

than it. The observed (official) amounts of the Earth and the 

Sun masses give very small minimal and maximal radiuses. 

This means that both the Earth and the Sun must contain more 

masses. The ratio between observed (official) and calculated 

masses for the Sun is about 3%. The related ratio for the Earth 

is about 0.0010547% and is in question. The previous ratios 

can be explained by the assumption that the Earth and the Sun 

contain a dark matter. The minimal transition time from the 

minimal radius to the next quantum state, and from the 

minimal radius to the maximal radius for the Earth and for the 

Sun are calculated. The calculated Sun parameters are 

corrected by using the influence of the Solar Evolution Model 

with Mass Loss. 
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