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Annotation:  The model of an interior structure of stars is based on the equation of the 
moment of energy of an interior gravitational field of a star and on the basic equation of 
gravitation from the gravitational field theory. From this set of equations we define energy of 
an interior gravitational field and gravitational radius of a star. Difference between natural and 
gravitational in star radiuses the substance in the form of particles defines a stratum width of 
the star.inside this stratum moves with a relativistic velocity, forming plasma making 
planetary energy of a star. Or the planetary substance in the form of plasma rotates round the 
centre of a star with gravitational radius with a velocity of light. Interior gravitational force of 
a star huge on magnitude but short-range within star radius. At limiting expansion of a star in 
the end of her life planetary energy of a star remains, and its energy of an interior 
gravitational field aspires to a limit equal to potential gravitational energy of planetary-orbital 
space -  energy of our Universe.  From these conditions the limiting radius of expansion of a 
star in the end of her life is defined. The model of an electromagnetic star or fireball is 
constructed on the same principles of the theory of gravitation as a star. 
 

 

At the beginning initially theme shall enter notions and their indications. 

rg ∗ → gravitational	radius	of	the	star	; 

rg → variable	radius	of	the	eta− muons	of	the	internal	gravitational	field	; 

Eg → density	of	the	energy	of	the	internal	gravifield	of	the	star	; 

Egs → energy	of	the	internal	gravifield	of	the	star	; 

Es
→ energy	of	the	star	or	otherwise	energy	of	the	external	gravifield	of	the	interaction	of	the	star	; 

Eஜ୬୭୮ୱ =
2παହ ଼ൗ ∙ γଷ ଼ൗ

Υ୬୭୮ୱଶ ∙ βஓℕ୭୮ୱ;→ full	potential	energy	of	the	planetary	gravifield	of	the	star; 

Eஜ୬୭୮ =
2πγ
Υ୬୭୮ଶ ∙ βஓℕ୭୮	; → full	potential	energy	of	the	galactic	gravifield	of	the	star	; 

Ψ√ → field	݅ݏ	for	elementary	particles	; 

Ψ̇√	и	Ψ̇ → field	and	not	field	݅ݏ	from	theory	of	the	piece	of	the	matter	; 
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In this theme use two remarkable cosmological formulas expressing interconnection the energy of the 
elementary particles through radiuses of the luminary or, that same through energy of the luminary 
their generating:            
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Stars in universe subdivide on three groups – small (pulsar), medium and big (supergiant). Small stars 
for their sizes are located within: 

re
ℕଡ଼

≤ rs < re	; 			where:		
re
ℕଡ଼

=
ܺଵ ସൗ

℮ = 1.343077651 ∙ 10см	; 				re =
1
℮ = 4.163063153 ∙ 10ଽ	см	; 

medium	stars:→			 re < rs ≤ re ∙ ℕଡ଼	; 			where:			re ∙ ℕଡ଼ =
1

℮ ∙ Xଵ ସൗ
= 1.290401549 ∙ 10ଵଷсм	; 

gigantic	stars:→			 re ∙ ℕଡ଼ < rs ≤ rs⋆ ; 			where:			rs⋆ = 4.023996954 ∙ 10ଵହсм	; 

Formulas for energy of the elementary particles ൫βs୫୧୬ 	and	βs୫ୟ୶൯ pertain to medium and small 
stars. For medium stars applicable both formulas. Now we shall explain them. Formula for βs୫୧୬ → 
defines minimum 

energy of the elementary particle, generated star with radius rs. 

Formula for βs୫ୟ୶ 	defines maximum energy rest of the maximum atom for given star. 

βs୫ୟ୶ = βs୫୧୬ ∙ ൬
rs
re
൰
ଶ
; → 			but	nor	there	is	this	table	of	the	Mendeleev! 

βs୫୧୬ → minimum	elementary	particle, that	is	to	say	its	proton	for	given	star	; 

βs୫ୟ୶ → maximum	energy	rest	of	the	most	heavy	stable	atom	for	given	star	; 

Resume. In world of the medium stars there is such star, for each of which exists its table of the 
Mendeleev, that is to say its chemistry atoms and molecules. So, medium stars responsible for making 
the planetary creation. But there where there is planets, possible and reason! 

We shall use formulas for βݏ୫୧୬ 	и	βs௫  for our star - Sun. 

We know radius of the sun in own reference system:→ rs = 7.173529642 ∙ 10ଵсм. but some 
transformation shall initially produce at the beginning for Euclid ↔ γ	gamma	space − energy	. 

Radius of the sun for own watcher and watcher with standpoints of the earth differ on value of the 
factor of the geometry – γ. Both watchers measuring equally wavelength a sun: 

		2π ∙ rs = 2πγ ∙ rsഥ ;→ rsഥ =
rs
γ

=
7.173529642 ∙ 10ଵ

γ
= 6.95989998 ∙ 10ଵ	см	; 

Transformation for speed of the light. 

С =
1

Xଷ ସൗ
	 ; → world	speed	of	the	light	; 
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Çஓ → speed	of	the	light	for	terrestrial	watcher	or	speed	of	the	eta− muon − photon; 

rs∗ ;	rs 	→ radiuses	of	the	sun	accordingly	before	and	after	the	forming	the	planetary	system	; 

rs∗
rs

= 1.051419306 = const → for	all	planet − forming	stars	; 

r୬୭୮ୱ =
1

βஓℕ୭୮ୱ
	 ; → orbital	radius	of	the	planetary	system	of	the	star	; 

rgs = rs ∙ 0.982746232	; → gravitational	radius	of	our	sun	; 

Main trigonometric identity space-energy, in which exists photon of the light; 

√cos α = ൫cosαஓ൯
ହ
ସൗ ; 

ÇஓTஓ = γ ∙ CT	; →
Tஓ
T

= tanαஓ =
γ ∙ C
Ҫஓ

	 ; 			൫cos αஓ൯
ହ
ସൗ =

1

1 + ൫tanαஓ൯
ହ
ସൗ

=
1

1 + ൬
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൰
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√cos α = ൭
2πσଶ ଷൗ ∙ αଵ ଷൗ

2π ∙ γହ ଵଵൗ
∙

rgs
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We shall remind that rs∗ → radius initial sun. After eruption of the planet-forming matter radius sun 
decreased before present sizes → rs	. Comprehensible	sense	of	multiplying	 → rs∗ ∙ rs	 in given 
transformation. Was not planetary formation, was not given transformation.   

Transformation for protons.   

Remarkable characteristic of the universe is that energy of the matter defines space of the universe! 

Energy of the elementary particle β	 →	there is radius of the element space universe r = β. length of 
the space-energy for given elementary particle there is value constant for all field reference system. 
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2π ∙ Ψඥஒౌ
∙ βതതത = 2πγ ∙ Ψඥஒౌ

∙ β + 2πγ ∙ Ψඥஒౌ
∙ βe	; → βതതത = γ ∙ (β + βe) = γ ∙ β ∙ ൬1 +

βe
β
൰  

βതതത 	→ energy	rest	proton	for	terrestrial	watcher	; 

β;	βe 	→ astronomical	energies	rest	proton	and	electron	; 

β =
1

γଵ ଵൗ
∙ ቀ
σ
α
ቁ
ଶ
ହൗ
∙ αஜ

ଷ
ହൗ = 1.457645097 ∙ 10ିଷerg	; 		βe =

αஜ
ହ
ସൗ

σଵ ଼ൗ
= 8.203731016 ∙ 10ିerg	; 

βതതത = γ ∙ (β + βe) = 1.503232127 ∙ 10ିଷerg	; 			mതതതത =
βതതത

Cതଶ
= 1.672556671 ∙ 10ିଶସ	gr	; 

Transformation for electron: 

Astronomical electron with energy βe	can fly before us only from distant stars with radius: 

rs = 3688.295174	км.	On sun and in terrestrial laboratory electron is radiated nucleuses atoms or 
nucleons. We shall define energy and mass of the electron from equation сохранения conservations 
proton and electronic moments of the energy. 

2πஓ ∙ Ψඥஒതതതത
ଶ ∙ βതതത

ଶ = 2παଵ ହൗ ∙ ටΨஒୣ ∙ β 	;→
2πஓ ∙ βതതത

ଶ

βeതതത

ସൗ

=
2παଵ ହൗ ∙ ඥβ

βe
ଵ
ସൗ

	 ; → βeതതത =
αஜ
ସ
ൗ

αସ ଷହൗ
∙
βതതത

଼
ൗ

β
ଶ
ൗ
∙ βe

ଵ
ൗ 	; 

βതതത = γ ∙ β ∙ ൬1 +
βe
β
൰ ;→ βeതതത =

αஜ
ସ
ൗ ∙ γ଼ ൗ

αସ ଷହൗ
∙ β


ൗ ∙ βe

ଵ
ൗ ∙ ൬1 +

βe
β
൰
଼
ൗ

= 8.190014297 ∙ 10ି	erg	; 

meതതതത =
βeതതത

Cതതത
ଶ = 9.112540107 ∙ 10ିଶ଼gr	; 

Transformation for photons: 

2πஓ ∙ Ψඥஒୣതതതത
ଶ ∙ βതതത ∙ βത = 2παଵ ହൗ ∙

ඥΨஒୣ ∙ β
β + βe

∙ β	 ; → βത = β ∙
αଵ ହൗ

αஜ
∙
ඥΨஒୣ

Ψඥஒୣതതതത
ଶ ∙

1

βതതത ∙ ඥβ ∙ ൬1 + βe
β
൰
	 ; 

βത = β ∙
αଵ ହൗ

γ ∙ αஜ
∙
βeതതത


ସൗ

βe
ଵ
ସൗ
∙

1

β
ଷ
ଶൗ ∙ ൬1 + βe

β
൰
ଶ = β ∙ 1.030694355 = β ∙ γ	!  

βത = γ ∙ β	;→ hതതത ∙ Ѵഥ = γ ∙ h୮ ∙ Ѵ	; 		in	photons	transformation	constant	Plank	is	saved	 → 

h = hതതത	; → Ѵഥ = γ ∙ Ѵ	; 			
1
Tഥ

=
γ
T
	 ; 			T = γ ∙ Tഥ	; 			λ = CT	; →

λ
C

= γ ∙
λത

Cതതത
	 ;			λത = λ ∙

Cതതത
γ ∙ C

	 ; 
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λത = λ ∙
Cതതത
γ ∙ C

=
λ

൦ γଶ ଵଵൗ

αஜ
ଵ
ଵൗ ∙ σସ ଵହൗ ∙ αଶ ଵହൗ

∙ ቌඨ
r୬୭୮ୱ

rgs୫ୟ୶
∙

rs∗ ∙ rs
rgsଶ

ቍ

ଵ
ହൗ

− 1൪

ସ
ହൗ
	 ; 

Now we shall go to determination of the energy of the internal gravitational field of the star and its 
radius. 

Composition equation for moments of the energy of the internal gravitational field of the star: 

2π ∙ Υgଶ ∙ Eg ∙ rg ∙ Es ∙ r୬୭୮ୱ = 2πγ ∙ ඨΨ̈ ଵ
ஒஓ
∙ Eஜ୬୭୮ 	; 

Υgଶ 	→ gravitational	moment	of	the	energy	of	the	internal	gravitational	field	of	the	star	; 

Eg → density	of	the	energy	of	the	internal	gravitational	field	of	the	star	; 

rg → radius	of	the	eta−muon	of	the	interaction	internal	gravitational	field	of	the	star	; 

Eஜ୬୭୮ → full	potential	energy	of	the	galactic	gravitational	field	of	the	st  
	Es → 	energy	of	the	star	or	its	energy	of	the	external	gravitational	field	of	the	interaction; 

Ψ̈ ଵ
ஒஓ

→ square	moment	of	the	energy	for	maximum	energy	of	the	piece	of	the	matter	E =
1
βஓ
	 ; 

We shall recall theory of the gravitation: 

ॳ =
2πγr୬୭୮ ∙ Cଶ ∙ Ҫଶ

1
ℕ୭୮

∙ Eஜ ∙
Ҫஓ୬୭୮ଶ

Ҫ⋆ଶ

=
2πγ
ℕ⋆୬୭୮

∙
r୬୭୮ ∙ Cଶ ∙ Ҫଶ

βஓℕ୭୮
= Υ୬୭୮ଶ ∙

r୬୭୮ ∙ Cଶ ∙ Ҫଶ

βஓℕ୭୮
	 ; 	Υ୬୭୮ଶ =

2πγ
ℕ⋆୬୭୮

=
ॳ ∙ ൫βஓℕ୭୮൯

ଶ

Cଶ ∙ Ҫଶ
 

Eஜ୬୭୮ = ℕ⋆୬୭୮ ∙ βஓℕ୭୮ =
2πγ
Υ୬୭୮ଶ ∙ βஓℕ୭୮ =

1
ℕ୭୮

∙ Eஜ ∙
Ҫஓ୬୭୮ଶ

Ҫ⋆
ଶ =

2πγ ∙ Cଶ ∙ Ҫଶ

ॳ ∙ βஓℕ୭୮

= 6.816633029 ∙ 10ଽହ	erg	; 

Çஓ୬୭୮ =
Ç⋆ ∙ Ç୭ ∙ C ∙ ඥ2πγ

ඥॳ ∙ βஓ ∙ Eஜ
=
Ҫଶ ∙ C ∙ ඥ2πγ

√ॳ ∙ βஓ
ଶ
ହൗ

= 2.321436795 ∙ 10଼ 	
см
sec

	 ; 

ॳ =
2παହ ଼ൗ ∙ γଷ ଼ൗ ∙ r୬୭୮ୱ ∙ Cସ

1
ℕ୭୮ୱ

∙ Eஜ ∙
Ҫஓ୬୭୮ୱଶ

Ҫ⋆ଶ

=
2παହ ଼ൗ ∙ γଷ ଼ൗ

ℕ⋆୬୭୮ୱ
∙

r୬୭୮ୱ ∙ Cସ

βஓℕ୭୮ୱ
= Υ୬୭୮ୱଶ ∙

r୬୭୮ୱ ∙ Cସ

βஓℕ୭୮ୱ
	 ; 		Υ୬୭୮ୱଶ =

2πα
ହ
଼ ∙ γ

ଷ
଼

ℕ⋆୬୭୮ୱ
=

=
ॳ ∙ ൫βஓℕ୭୮ୱ൯

ଶ

Cସ
	 ; 
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Eஜ୬୭୮ୱ = ℕ⋆୬୭୮ୱ ∙ βஓℕ୭୮ୱ =
2πα

ହ
଼ ∙ γ

ଷ
଼

Υ୬୭୮ୱଶ ∙ βஓℕ୭୮ୱ =
1

ℕ୭୮ୱ
∙ Eஜ ∙

Ҫஓ୬୭୮ୱଶ

Ҫ⋆
ଶ =

2πα
ହ
଼ ∙ γ

ଷ
଼ ∙ Cସ

ॳ ∙ βஓℕ୭୮ୱ
=

= 6.043718679 ∙ 10ହerg 

Çஓ୬୭୮ୱ =
Ç⋆ ∙ Cଶ ∙ ට2πα

ହ
଼ൗ ∙ γଷ ଼ൗ

ඥॳ ∙ βஓ ∙ Eஜ
=
Ҫ ∙ Cଶ ∙ ට2πα

ହ
଼ ∙ γ

ଷ
଼

√ॳ ∙ βஓ
ଶ
ହൗ

= 3.478293792 ∙ 10ସ 	
см
sec

	 ;	 

ॳ =
2παହ ଼ൗ ∙ γଷ ଼ൗ ∙ rg ∙ Cସ

rg
rஓ
∙ Eஜ ∙

Ҫgଶ

Ҫ⋆
ଶ

=
2παହ ଼ൗ ∙ γଷ ଼ൗ

ℕg ⋆୬୭୮ୱ
∙

rg ∙ Cସ

൫βஓ൯
= Υgଶ ∙

rg ∙ Cସ

൫βஓ൯
	 ; 	rg =

1
൫βஓ൯

; 

Υgଶ =
2παହ ଼ൗ ∙ γଷ ଼ൗ

ℕg ⋆୬୭୮ୱ
=

ॳ
rgଶ ∙ Cସ

 

Eg୬୭୮ୱ = ℕg ⋆୬୭୮ୱ 	 ∙ ൫βஓ൯ =
2παହ ଼ൗ ∙ γଷ ଼ൗ

Υgଶ
∙ ൫βஓ൯ =

rg
rஓ
∙ Eஜ ∙

Ҫgଶ

Ҫ⋆
ଶ =

2παହ ଼ൗ ∙ γଷ ଼ൗ ∙ rg ∙ Cସ

ॳ
	 ; 

Ҫg =
Ҫ⋆ ∙ Cଶ ∙ ට2πα

ହ
଼ൗ ∙ γଷ ଼ൗ ∙ rஓ

ඥॳ ∙ Eஜ
= Ҫஓ୬୭୮ୱ = 3.478293792 ∙ 10ସ

cм
sec

	 ; 

In	limit	when	shaping	the	internal	gravitational	field	of	the	star	 → rg =
1

൫βஓ൯
= rs	; 			then: 

Eg୬୭୮ୱ =
2παହ ଼ൗ ∙ γଷ ଼ൗ ∙ rs ∙ Cସ

ॳ
	;→ ฬfull	potential	energy	of	the	internal	gravifield	

accumulated	into	black	hole; ฬ		

We shall convert and shall solve equation of the moments of the energy of the internal gravitational 
field of the star: 

Υgଶ ∙ Eg ∙ rg ∙ Es ∙ r୬୭୮ୱ = γ ∙ ඨΨ̈ ଵ
ஒஓ
∙ ටEஜ୬୭୮	;	

ॳ
Cସ ∙ rgଶ

∙ Eg ∙ rg ∙ Es ∙ r୬୭୮ୱ

= γ ∙ ඨΨ̈ ଵ
ஒஓ
∙
ඥ2πγ ∙ C ∙ Ҫ
ඥॳ ∙ βஓℕ୭୮

; 

Eg = rg ∙
γ ∙ ට2πγ ∙ Ψ̈ ଵ

ஒಋ
∙ Cହ ∙ Ҫ ∙ βஓℕ୭୮ୱ

Es ∙ ॳ
ଷ
ଶൗ ∙ ඥβஓℕ୭୮

	 ; 			Mg =
Eg
Cଶ

= rg ∙
γ ∙ ට2πγ ∙ Ψ̈ ଵ

ஒಋ
∙ Cଷ ∙ Ҫ ∙ βஓℕ୭୮ୱ

Es ∙ ॳ
ଷ
ଶൗ ∙ ඥβஓℕ୭୮

	 ; 

ॳ ∙ Mg ∙ dMg =
2π ∙ γଷ ∙ Ψ̈ ଵ

ஒಋ
∙ C ∙ Ҫଶ ∙ ൫βஓℕ୭୮ୱ൯

ଶ

Esଶ ∙ ॳଶ ∙ βஓℕ୭୮
∙ rg ∙ drg	;			Egs

= න 2ॳ ∙Mg ∙

rs

rμ
dMg ∙ ቆ

1
rμ
−

1
rg
ቇ	 ; 
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rμ = Ψ
ඥβs
ଶ ∙ βஓℕ୭୮ୱ	;→ depth	of	the	penetration	of	the	internal	gravitational	field	;	 

Egs = න 2 ∙
2π ∙ γଷ ∙ Ψ̈ ଵ

ஒಋ
∙ C ∙ Ҫଶ ∙ ൫βஓℕ୭୮ୱ൯

ଶ

Esଶ ∙ ॳଶ ∙ βஓℕ୭୮

rs

rμ
∙ ቌ

rg ∙ drg
Ψඥஒୱ
ଶ ∙ βஓℕ୭୮ୱ

− drgቍ	; 

Egs	~	2 ∙
2π ∙ γଷ ∙ Ψ̈ ଵ

ஒಋ
∙ C ∙ Ҫ0

2 ∙ ൫βஓℕ୭୮ୱ൯
ଶ

Esଶ ∙ ॳଶ ∙ βஓℕ୭୮
∙

1
2
∙

rsଶ

Ψඥஒୱ
ଶ ∙ βஓℕ୭୮ୱ

=
2π ∙ γଷ ∙ Ψ̈ ଵ

ஒಋ
∙ C ∙ Ҫ0

2 ∙ ℕ୭୮ୱ ∙ rsଶ

ॳଶ ∙ ℕ୭୮ ∙ Ψඥஒୱ
ଶ ∙ Esଶ

; 

We shall enter input: 

Es =
γଶ

√α
∙

1
βஓଶ
∙
ℕ୭ୱ
ଶ

ℕ୭୮
ଶ ∙ ඨ

rs
r୬୭୮ୱ

	 ; 			Ψඥஒୱ
ଶ =

4.993310554 ∙ 10ିଵ

βs

ସൗ

	 ; 			βs

= ට
γ
α
∙

1
βஓଶ

∙
ℕ୭ୱ
ଶ

ℕ୭୮
ଶ ∙ ඨ

rs
r୬୭୮

∙ ቆ
re
rஓ
ቇ
ଶ

; 

Ψඥஒୱ
ଶ ∙ Esଶ = 6.268824378 ∙ 10ଽହ ∙ rs

ଵ
଼ൗ 	; 			ටΨ̈ ଵ

ஒಋ
= 4.718190485 ∙ 10ିଵଵ ∙ ቆ

1
βஓ
ቇ
ଷ
଼ൗ

= 5688.411097	; 

We shall substitute all importance of the values in equation for Egs: 

	Egs = 1.064577845 ∙ 10ସଵ ∙ rs
ଵହ

଼ൗ 	  

for	our	sun	with	own	radius		rs = 7.173529642 ∙ 10ଵ	см;→ Egs = 2.40811158 ∙ 10ଵ	erg	; 

for	maximum	star	from	group	of	the	medium	stars	with	radius:		rs = re ∙ ℕଡ଼ =
1

℮ ∙ Xଵ ସൗ
=

= 1.290401549 ∙ 10ଵଷ 

Egs = 4.071801197 ∙ 10ହ	erg	; 

Now shall define gravitational energy of the internal gravitational field of the star Egs	through law of 
the conservation of the energy, which defines stability of the star at time. Whole energy radiated with 
surfaces of the internal gravitational field in form of the material particles, having reached external 
surface of the star, returns in field back. 

Particle loses whole its energy, stops its existence that is to say is split on eta-muons of the 
gravitational field and thereby forms united integer with energy of the internal gravitational field of the 
star. Internal gravitational power enormous in size, but short action within radius of the star 	rs = ଵ

(ஒஓ)
; 

2ॳ ∙Mgs ∙ m ∙ ቆ
1

rgs
−

1
rs
ቇ = m ∙ Cଶ	; 			2ॳ ∙

Egs
Cଶ

∙ ቆ
1

rgs
−

1
rs
ቇ = Cଶ	;			 Egs =

Cସ

2ॳ
∙

rs
rs

rgs
− 1

	 	; 

rgs → gravitational	radius	of	the	star	; 	now	we	can	define	this	radius: 
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Egs =
Cସ

2ॳ
∙

rs
rs

rgs
− 1

= 5.893676162 ∙ 10ସ଼ ∙
rs

rs
rgs

− 1
= 1.064577845 ∙ 10ସଵ ∙ rs

ଵହ
଼ൗ 	; 

rs
rgs

− 1 =
55361627.05

rs

଼ൗ

	 ;→ 	 rgs =
rs

1 + 55361627.05

rs

଼ൗ

		 	 

shall	define	gravitational	radius	of	the	sun:	rs = 7.173529642 ∙ 10ଵ	см	; 

rgs = rs ∙ 0.982746232 = 7.049759228 ∙ 10ଵ	см	; 

Width layer between radius and gravitational radius of the star: 

Δrgs = rs − rgs = rs ∙ (1 − 0.982746232) = rs ∙ 0.017253768 = 1237704162	см =
= 12377.04162	км	; 

Δrgs = rs − rgs =
55361627.05 ∙ rs

ଵ
଼ൗ

1 + 55361627.05

rs

଼ൗ

		  

Inwardly of this layer particles move with relative speeds, forming plasma- forming whole planetary 
energy of the star. 

Esp =
γଶ

√α
∙

1
βஓଶ
∙
ℕ୭ୱ
ଶ

ℕ୭୮
ଶ ∙ ඨ

rs∗
r୬୭୮

	 ; 		for	sun:		Esp = 1.135565969 ∙ 10ହଷerg; 		Msp =
Esp
Cଶ

=

= 1.280386568 ∙ 10ଷଶgr	; 

 

		ρୱ୮ =
Msp

4
3π ∙ ቀrsଷ − rgsଷ ቁ

= 1.672658796
gr
смଷ

	 ; 

We shall calculate density of the internal gravifield of the star: 

 

ρୱ =
Egs

4
3π ∙ Cଶ ∙ rgsଷ

= 18500943.73	
gr
смଷ

= 18.50094373	
тon
смଷ

	 ; 

Fantastic density of the matter of the internal gravifield of the sun. 

 

Will	calculate	energy	and	gravitational	radius	of	the	internal	gravitational	field	for	small	stars
−  .ݏݎܽݏ݈ݑ

In	model	only	one	change ∶ 	 βs୫ୟ୶ = ට
γ
α
∙

1
βஓଶ
∙
ℕ୭ୱ
ଶ

ℕ୭୮
ଶ ∙ ඨ

rs
r୬୭୮

∙ ቆ
rs
rஓ
ቇ
ଶ

; 

Δrgs 

 rs  

rgs 
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Egs = 1.064577845 ∙ 10ସଵ ∙ rs
ଵହ

଼ൗ ∙ ൬
rs
re
൰

ଶൗ

= 2.286819711 ∙ 10 ∙ rs
ସଷ

଼ൗ 	erg	 ; 

for	minimum	pulsar:	rs =
re
ℕଡ଼

=
Xଵ ସൗ

℮
= 1.343077651 ∙ 10	см;→ Egs = 1.985068328 ∙ 10ସэрг 

Egs =
Cସ

2ॳ
∙

rs
rs

rgs
− 1

= 5.893676162 ∙ 10ସ଼ ∙
rs

rs
rgs

− 1
= 2.286819711 ∙ 10 ∙ rs

ସଷ
଼ൗ 	; 

		rgs =
rs

1 + 2.577236908 ∙ 10ସଵ

rs
ଷହ

଼ൗ

		  

for	minimum	pulsar:		rgs =
re
ℕଡ଼

∙ 2.507772112 ∙ 10ିଵହ = 3.368132678 ∙ 10ିଽ	см	; 

for	maximum	pulsar:		rs	~	re	;→ rgs	~	re ∙ 0.825120185	см	; 

planetary	energy	of	the	minimum	pulsar:		Esp∗ =
γଶ

√α
∙

1
βஓଶ
∙
ℕ୭ୱ
ଶ

ℕ୭୮
ଶ ∙ ඨ

rs∗
r୬୭୮

= 4.79191019 ∙ 10ହerg 

Density of the planetary matter of the minimum pulsar in euclid space-energy: 

ρୱ୮∗ =
Esp∗

4
3π ∙ Cଶ ∙ rs∗

ଷ
= 5.324090547 ∙ 10ଵ 	

gr
смଷ

	 ; 

Density of the gravitational matter of the internal gravitational field of the minimum pulsar: 

ρୱ∗ =
Egs

4
3π ∙ Cଶ ∙ rgsଷ

= 1.39845346 ∙ 10ସସ 	
gr
смଷ

	 ; 

Energy rest of the particles composing planetary energy of the minimum pulsar; 

βs∗ = ට
γ
α
∙

1
βஓଶ
∙
ℕ୭ୱ
ଶ

ℕ୭୮
ଶ ∙ ඨ

rs∗
r୬୭୮

∙ ቆ
rs∗
rஓ
ቇ
ଶ

= 6.564475663 ∙ 10ିଵଷerg	; 		ms∗ =
βs∗
Cଶ

=

= 7.401654057 ∙ 10ିଷସgr	; 

Planetary energy in form of the plasma revolves around centre of the star with gravitational radius at 
the speed of light. We shall define this speed. 

		
Υgsଶ ∙

Egs ∙ Esp
൫βஓ൯ ∙ βஓℕ୭୮ୱ

rgsଶ
=

Esp ∙
Vୡଶ
Cଶ

rgs ∙ ඨ1 −
Vୡଶ
Cଶ
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Υgsଶ =
ॳ

Cସ ∙ rsଶ
	 ;

→ gravitational	moment	of	the	energy	of	the	internal	gravitational	field	of	the	star	; 

൫βஓ൯ =
1
rs
	 ; → eta− muon	of	the	interaction	of	the	internal	gravitational	field	of	the	star	; 

E =
E

ඨ1− Vୡଶ
Cଶ

	 ; → classical	transformation	of	the	Einstein	for	′′	piece	of	the	matterᇱᇱ 

Υgsଶ

rgs
∙ Egs ∙ rs ∙ r୬୭୮ୱ =

Vୡଶ
Cଶ

ඨ1− Vୡଶ
Cଶ

	 ; →
ॳ ∙ r୬୭୮ୱ

Cସ
∙

Egs
rs ∙ rgs

=

Vୡଶ
Cଶ

ඨ1− Vୡଶ
Cଶ

	 ; for	minimum	pulsar

∶ 	

Vୡଶ
Cଶ

ඨ1− Vୡଶ
Cଶ

== 1540753921; 

Vୡ
C
	~	1	; or		

Vୡ
C

= 0.999999999999999999. 

Suggestion? Over-giants are formed from medium stars. Moreover planetary energy of the star is 
saved and is accordingly saved minimum energy of the elementary particle generated by her: 

βs = ට
γ
α
∙

1
βஓଶ
∙
ℕ୭ୱ
ଶ

ℕ୭୮
ଶ ∙ ඨ

rs
r୬୭୮

∙ ቆ
re
rஓ
ቇ
ଶ

= const	; 

We shall expect that under limiting expansion of the medium star its gravitational energy of the 
internal gravitational field go for limit of the equal full potential energy of the planetary gravitational 
field of the star: 

Egs = Eஜ୬୭୮ୱ =
2παହ ଼ൗ ∙ γଷ ଼ൗ ∙ Cସ

ॳ ∙ βஓℕ୭୮ୱ
= 6.043718679 ∙ 10ହ	erg	; 

then:			Eஜ୬୭୮ୱ = 1.064577845 ∙ 10ସଵ ∙ rs

଼ൗ ∙ rgs୫ୟ୶ 	;→ 	 rgs୫ୟ୶ =

5.677103565 ∙ 10ଶସ

rs

଼ൗ

	  

if	our	sun	has	an	own	radius ∶ 		 rs = 7.173529642 ∙ 10ଵ	см, that	limiting	expansion	will	form 

rgs୫ୟ୶ = 1.800364877 ∙ 10ଵହ 	см	! 

Limiting radius of the sun can be 18 billion км. Sun will swallow whole own planetary system. 
Possessing gigantic energy of the internal gravitational field 
→ Eஜ୬୭୮ୱ, it	will	begin	to	devour	whole	matter	within 
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planetary space-energy of the star → r୬୭୮ୱ = ଵ
ஒಋℕ౦౩

	 ; and so and space-energy itself. But this signifies 

end. Will occur gravitational explosion. Gigantic energy of the star will become part of the universe, 
but instead of sun will appear supernova - super dense dwarf – pulsar! 

From theme 12, for minimum medium star radius equal:  rs = 2.86064546 ∙ 10ଵ	см	. 

It’s limiting radius equal: 
rgs = 4.024582046 ∙ 10ଵହ	см. Radius	nearly	is	a	limiting	radius	of	the	overgiant ∶ 

rs⋆ = 4.023996954 ∙ 10ଵହ	см. 

Fire-ball or electromagnetic star 

Model is founded on hypothesis of the forming the electromagnetic star or fire-ball. 

During thunderstorm at discharge of the powerful electromagnetic energy concluded in lightning, 
electrons can pick up before over relative kinetic energy→ ΔEeкр . if such electron is seized by proton, 
that electron deeply gets into nucleus of the proton, and is seized by electromagnetic field of the black 
hole of the proton with energy Eg ∗	.With the result that, brake radiation of the electron ΔEeкр  
withhold powerful electromagnetic field of the black hole of the proton within radius of the action eta-
muons interaction of this field 	→ rs .possible present that brake radiation of the electron with over 
relative kinetic energy ΔEeкрrevolves at the speed of light around black hole of the deformed proton, 

forming luminous sphere with radius 	rs. 	→ This and there is quasi-stable formation – electromagnetic 
star or fire-ball. 

Equation system composition of the electromagnetic star or fire-ball: 

⎩
⎪
⎪
⎪
⎨

⎪
⎪
⎪
⎧ૈહ ൗ ∙  ൗ ∙ ળ܍ ∙ ۳ ∙ ܚ ∙ ઢ۳܍кр ∙ ܛܘܗܖܚ = ૈ ∙ ටશ̈۾ ∙ ۳ૄશ℮	; → equation	of	the	moment	of	the

energy	of	the	fire − ball ൨

۳ ∗ =
ܛܚ
܍ܚ
∙ ۳ૄશ۾ =  ∙ න

ܚ
ܚ
℮ܚ

∙ ۳ૄશ۾
∙ ۳

ܛܚ

ܚૄ ܖܑܕ

∙ ۳܌ ∙ ቆ


ܚૄ ܖܑܕ
−

ܚ
ቇ → 

integral	equation	of	the	internal
electromagnetic	field	of	the

fire − ball
൩

ઢ۳܍кр =
ܛܚ

ܛܚ
܍ܚ
∙ ۳ૄશ۾

∙ ۳ ∗ ∙ ℮ ∙ ቆ

ܚ ∗

−

ܛܚ
ቇ ; 				→ 									 

power	equation	of	the	energy	of	the	internal
electromagnetic	field	of	the	fire − ball ൨

⎭
⎪
⎪
⎪
⎬

⎪
⎪
⎪
⎫

 

where:   
Υeଶ →

current	electro − gravitational	moment	of	the	energy	of	the	internal	electromagnetic	field	of 

the fire-ball; 

Eg	и		rg 	→ accordingly	current	importances	of	the	values	of	the	energy	and	radius	of	the	action	 

eta-muons interaction of the internal electromagnetic field of the fireball; 

βஊ =
℮ଶ

rg
	 ;→ energy	of	the	eta −muon	interaction	in	hyperspace − energy	of	the	internal 
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electromagnetic field of the fireball, where moment of the energy of the eta-muons:  Me = βஊ ∙ rg =
℮ଶ	; 

Eஜஏୣ =
1

Ψඥஒୣ
ଶ ∙ ℮

= 1.864422926 ∙ 10ଵହ	эрг	

→ potential	energy	of	the	electromagnetic	field	of	the 

black	hole	of	the	electron; 		where:		Ψඥஒୣ
ଶ ∙ ℮ =

ቚஏ√ಓ
మ ቚ∙℮

ஒୣ
ళ రൗ

= rμe = 5.363589913 ∙ 10ିଵсм →

depth	of	the penetration of electromagnetic power in electron; 

Eஜஏ =
1

Ψ
ඥஒ
ଶ ∙ ℮

= 9.065546296 ∙ 10ଶэрг

→ potential	energy	of	the	electromagnetic	field	of	the	black 

hole	of	the	proton; 		where:		rஜ୫୧୬ = Ψඥஒ
ଶ ∙ ℮ = 1.103077484 ∙ 10ିଶଵсм; 

βe =
αஜ
ହ
ସൗ

σଵ ଼ൗ
= 8.203731016 ∙ 10ିэрг → energy	rest	electron; 

ቚΨ√
ଶ ቚ = หඥΨห = βஏ∗

ଷ
ସൗ ∙ βஓ

ଶ
ହൗ = 4.993310077 ∙ 10ିଵ → module	of	the	square	of	the	number	psi−	 

square moment of the energy of the elementary particles; 

ቚΨ̈√
ଶ ቚ = ቤටΨ̈ቤ =

βஓ
ଶ
ହൗ

βஓ
ଵ
଼ൗ
= βஓ

ଵଵ
ସൗ = 4.718188597 ∙ 10ିଵଵ

→ module	of	the	square	of	the	number	psi− 

square moment of the energy of the piece of the matter; 

ටΨ̈ஒ = ቤටΨ̈ቤ ∙ β
ଷ
଼ൗ 	; where:	β = 1.457604579 ∙ 10ିଷerg	

→ 	rest	energy	of	astronomical	proton; 

Eg ∗ =
rs
re
∙ Eஜஏ → energy	of	the	internal	electromagnetic	field	of	the	fireball; 

rg ∗ → electromagnetic	radius	of	the	fireball; 

rs → radius	of	the	fireball − electromagnetic	star; 

ΔEeкр → limiting	brake	radiation	of	the	electron	or	maximum	kinetic	energy	of	the	electron; 

rλe → own	wave	radius − vector	of	the	electron; 

according	to	theory	of	the	elementary	particles:	rୣ =
ඥΨஒୣ

ቆ1 −
Vୡкрଶ

Cଶ
ቇ
ଶ

∙ ටΔEeкр

	 ; 	where:	
Vкр
C

	→ 



13 
www.auris-verlag.de Eastern European Scientific Journal 

we	find	from	condition:		Δe = 1	; 

Δe =

ඨ
Vୡкр
C

ඨ1 −
Vୡкрଶ

Cଶ

∙ βஏ
ଵ
ସൗ ∙ ටFஓ ∙ Fஏ = 1	; → 	

Vୡкр
C

= −
Fஓ ∙ Fஏ ∙ ඥβஏ

2
+ ඨFஓଶ ∙ Fஏଶ ∙ βஏ

4
+ 1		; 

ቆ1 −
Vୡкрଶ

Cଶ
ቇ
ଶ

=
Vୡкрଶ

Cଶ
∙ βஏ ∙ Fஓଶ ∙ Fஏଶ = ൮ඨ

൫Fஓ ∙ Fஏ൯
ଶ
∙ βஏ

4
+ 1−

Fஓ ∙ Fஏ ∙ ඥβஏ
2

൲

ଶ

∙ βஏ ∙ Fஓଶ ∙ Fஏଶ 	; 

for	electron ∶ 			 βஏ = βe	;			Fஓ = Fஏ = α	; 

ቆ1 −
Vୡкрଶ

Cଶ
ቇ
ଶ

= ቌඨ
αସ ∙ βe

4
+ 1−

αଶ ∙ ඥβஏ
2

ቍ

ଶ

∙ βe ∙ αସ	;	

r℮ =
ඥΨஒୣ

ቆටα
ସ ∙ βe

4 + 1−
αଶ ∙ ඥβe

2 ቇ
ଶ

∙ βe ∙ αସ ∙ ටΔEeкр

;
 

r℮ =
หඥΨห

ቆටα
ସ ∙ βe

4 + 1 −
αଶ ∙ ඥβe

2 ቇ
ଶ

∙ βe
ହ
ସൗ ∙ αସ ∙ ටΔEeкр

		 ; 			ቆ1 −
Vୡкрଶ

Cଶ
ቇ
ଶ

= 7.639842196 ∙ 10ିଷ	; 

r℮ =
2.842607559 ∙ 10ିଵଵ

ටΔEeкр
if: ቮ

	r℮ = βஓ
ଶ
ହൗ → beginning	rஜ − pass:	that	ΔEeкр

that:	ΔEeкр = 8.85850068 ∙ 10଼erg;
ቮ 

Now we shall convert equation of the moment of the energy of the fireball: 

Υeଶ =
1
ℕg∗

	 ; 			βஊ ∙ ℕg∗ =
rg
re
∙ Eஜஏ 	; 			βஊ =

℮ଶ

rg
	 ;→ ℕg∗ = rgଶ ∙ re ∙ Eஜஏ 	; 			 Υeଶ =

1
rgଶ ∙ re ∙ Eஜஏ

		 	; → 

ቀαγቁ
ହ
ଵଵൗ
∙ Eg ∙ rg ∙ ΔEeкр ∙ r୬୭୮ୱ
rgଶ ∙ re ∙ Eஜஏ

= ටΨ̈ஒ ∙ Eஜஏ℮ 	;→
Eg
rg

∙ ΔEeкр =

= ቀ
γ
α
ቁ
ହ
ଵଵൗ
∙
βஓℕ୭୮ୱ

℮
∙ Eஜஏ ∙ ටΨ̈ஒౌ ∙ Eஜஏ℮ 	; 

Eg
rg
∙ ΔEeкр = 1.001087906 ∙ 10ଵଵ	; 
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Eg = ቀ
γ
α
ቁ
ହ
ଵଵൗ
∙
βஓℕ୭୮ୱ

℮
∙

Eஜஏ
ΔEeкр

∙ ටΨ̈ஒ ∙ Eஜஏ℮ ∙ rg	;		Eg ∙ dEg =

= ቀ
γ
α
ቁ
ଵ
ଵଵ ∙ ቆ

βஓℕ୭୮ୱ

℮
ቇ
ଶ

∙ ൭
Eஜஏ
ΔEeкр

൱
ଶ

∙ Ψ̈ஒ ∙ Eஜஏ℮ ∙ rg ∙ drg	 

We shall substitute expression for current value of the energy of internal electromagnetic field of the 
fireball into integral equation: 

Eg ∗ = 2 ∙ න
re

Eஜஏ

rs

rஜౣ

∙ Eg ∙ dEg ∙ ቆ
1

rஜ୫୧୬
−

1
rg
ቇ	 ; 			rஜ୫୧୬ = Ψඥஒ

ଶ ∙ ℮ =
1

Eஜஏ
	 ; 

 

Eg ∗	~	2 ∙ න
re

Eஜஏ

rs

rஜ୫୧୬

∙ Eg ∙ dEg ∙
1

rஜ୫୧୬
= 2re ∙ න Eg

rs

rஜ୫୧୬

∙ dEg = 2re ∙

rs

							
Egଶ

2
rஜ୫୧୬

= re ∙
rs

						Egଶ
rஜ୫୧୬

= 

= ቀஓ

ቁ
ଵ

ଵଵൗ
∙ ቀஒಋℕ౦౩

℮
ቁ
ଶ
∙ ቆಔಇౌ

ୣкр
ቇ
ଶ

∙ Ψ̈ஒ ∙ Eஜஏ℮ ∙ re ∙ ൫rsଶ − rஜ୫୧୬
ଶ ൯	; 

Eg ∗~ 	ቀ
γ
α
ቁ
ଵ

ଵଵൗ
∙ ቆ
βஓℕ୭୮ୱ

℮
ቇ
ଶ

∙ ൭
Eஜஏ
ΔEeкр

൱
ଶ

∙ Ψ̈ஒ ∙ Eஜஏ℮ ∙ re ∙ rsଶ =
rs
re
∙ Eஜஏ 	; → 

ΔEeкр = ቀ
γ
α
ቁ
ହ
ଵଵൗ
∙
βஓℕ୭୮ୱ

℮
∙ ටΨ̈ஒ ∙ Eஜஏ℮ ∙ Eஜஏ ∙ re ∙ ඥrs	; 			 ΔEeкр = 1.384166149 ∙ 10ଵ ∙ ඥrs	  

From power equation of the energy we shall define electromagnetic radius of the fireball  → rg ∗? 

ΔEeкр =
rs

rs
re
∙ Eஜஏ

∙ Eg ∗ ∙ ℮ ∙ ቆ
1

rg ∗
−

1
rs
ቇ =

Eg ∗
Eஜஏ

∙ ቆ
1

rg ∗
−

1
rs
ቇ =

rs
re
∙ ቆ

1
rg ∗

−
1
rs
ቇ	 ;	 

ΔEeкр ∙ re =
rs

rg ∗
− 1	; 

rg ∗ =
rs

re ∙ ΔEeкр + 1
=

rs
1 + 5.762371092 ∙ 10ଵଽ ∙ ඥrs

	 ; 				 rg ∗	~	ඥrs ∙ 1.735396739 ∙ 10ିଶ	  

We shall define limits for external radius of the fireball → rs: 

rsmin 	→ we	shall	define	from	condition	equality:  ΔEeкр = Eg ∗	;→ energy of the brake radiation 
of the electron cannot be more energy of the internal electromagnetic field of the fireball: 

ቀ
γ
α
ቁ
ହ
ଵଵ ∙

βஓℕ୭୮ୱ

℮
∙ ටΨ̈ஒ ∙ Eஜஏ℮ ∙ Eஜஏ ∙ re ∙ ඥrs =

rs
re
∙ Eஜஏ 	; 	rs୫୧୬ =

= ቀ
γ
α
ቁ
ଵ
ଵଵ ∙ ቆ

βஓℕ୭୮ୱ

℮
ቇ
ଶ

∙
Ψ̈ஒ ∙ Eஜஏ℮

Eஜஏ
∙ reସ	; 
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ܖܑܕܛܚ = 4.040308117 ∙ 10ିଷсм	; 			ΔEeкр୫୧୬ = 8.798233151 ∙ 10଼erg	; 			r℮ =

= 9.583390243 ∙ 10ିଵ~βஓ
ଶ
ହൗ ; 

rg ∗୫୧୬ = 1.103077483 ∙ 10ିଶଵсм = rஜ୫୧୬ = Ψඥஒ
ଶ ∙ ℮	; 			Eg ∗ =

rs
re
∙ Eஜஏ = ΔEeкр =

= 8.798233151 ∙ 10଼	; 

ܠ܉ܕܛܚ → 	we	shall	define	from	condition:		rg ∗ = rஜ = βஓ
ଶ
ହൗ 	→ electromagnetic	radius	of	the	fire	ball	

cannot	be	beyond	the	scope	of	the	hyperspace − energy	of	the	black	hole	of	the	proton,
 

 that is to say rஜ 	→	pass: 

βஓ
ଶ
ହൗ = ඥrs ∙ 1.735396739 ∙ 10ିଶ; 	rs୫ୟ୶ = 3.028837938 ∙ 10ଽсм	; 	ΔEeкр୫ୟ୶	

= 7.617741692 ∙ 10ଵସ 

r℮୫୧୬ = 1.029920696 ∙ 10ିଵ଼	см; 		Eg ∗୫ୟ୶ = 6.595641128 ∙ 10ଶerg	; 			rs୫୧୬ ≤ rs ≤ rs୫ୟ୶ 	; 

Other version for determination rs୫ୟ୶? 

Eg ∗ = Eஜஏ℮	;→ maximum	energy	of	the	internal	electromagnetic	field	of	the	fireball	equal → 

→potential energy of the electromagnetic field of the black hole of the electrona: 

rs
re
∙ Eஜஏ = Eஜஏ℮ 	; → rs୫ୟ୶ = re ∙

Eஜஏ℮
Eஜஏ

= re ∙ ൬
βe
β
൰

ସൗ

= re ∙ 2.056602951 ∙ 10ି; 

rs୫ୟ୶ = 8561.767964	с݉; 

rg ∗୫ୟ୶ = 1.605759514 ∙ 10ିଵ଼см	; 				Eg ∗ = Eஜஏ℮ = 1.864422926 ∙ 10ଵହ	erg	; 

ΔEeкр = 1.280766474 ∙ 10ଵଶ 	erg	; 			r℮୫୧୬ = 2.511781927 ∙ 10ିଵсм	; 

β୷ = 2.500133778 ∙ 10ିଵ	erg	; 

r℮୫୧୬ → β୷	; 
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