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In the tensor of energy-momentum of the relativistic gravithermodynamics (RGTD) not only 

intranuclear pressure pN but also intranuclear temperature TN is taken into account [1 – 3]: 
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where: cb  and ac are the parameters of the dynamic gravitational field equations of the non-

continuous matter of the galaxy; 22 cmcmbEVp inpVNgrpVNcpVNNV 
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)(rV const  and )(rVN const  are molar and intranuclear volume of matter, respectively; W 

and E are the ordinary internal energy and inert free energy of matter, respectively. 

In addition, according to the RGTD equations, the configuration of the dynamic gravitational field 

of a galaxy in a quasi-equilibrium state is standard (canonical in RGTD). Because it is not determined 

at all by the spatial distribution of the average mass density of its non-continuous matter. After all, this 

spatial distribution of the average mass density of the galaxy's matter is itself determined by the 

standard configuration of its dynamic gravitational field:  
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where the parameter S can be conditionally considered as the distance from the event pseudo-horizon. 

The trivial solution of this equation, which takes place at: 




















2

2

3

3

e

cec
r

r
bb ,   

)(

))(/(/
22

233

0
33

33

1

3

rbr

rrr

b

rr
S

cee

e

c 







 ,     






g

ge

r

r c

c

ce

gec

g
br

drb

b

rb
r

)(
exp

)(

)(

11

1
  

)/(

)]}/)(/ln[(]//)/(){ln[/()/ln(
exp

)(

)(

cee

ececeeeece

ce

gec

br

rbbrrrrrb

b

rb










312

31133312

1

1
2

2222

, 

does not correspond to physical reality. After all, because of 032 2  )/( ecec rrbb  at r≠0, the 

solution does not imply the presence of event pseudo-horizon in the frame of references of 

coordinates and time (FR) of matter. And the parameter bc, unlike the parameter ac, does not 

depend on the gravitational radius rg. And therefore, gravity is absent in the FR corresponding to 

this trivial solution. 
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According to the non-identity of the gravitational and inert masses of matter we find the 

square of the rotation velocity of astronomical object relatively to the galaxy center according to 

the equations (2, 3) of gravitational field of RGTD: 
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As we can see, at the same radial distribution of the average density of the mass Vm /0000   

of baryonic matter the circular velocities of rotation of astronomical objects relatively to the 

galaxy center are much bigger in RGTD than in general relativity (GR). And this is, of course, 

related to the fact that: 

pbbcVcmmVVpST ccingrNNNN  )/(/)(/)( 12
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Therefore, the fictitious need for dark non-baryonic matter in galaxies (which follows from the 

GR gravitational field equations) can be completely eliminated if the motion of astronomical 

objects is analyzed using the RGTD gravitational field equations and diffeomorphically-

conjugated forms [4]:  
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re is radius of the conventional friable galactic nucleus, on the surface of which the corrected 

value v̂  of the orbital velocity of objects can take its maximum possible value 
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The dependence of the gravitational radii of a galaxy on the radial coordinate is determined from the 

following differential equation: 
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At u=-1 ( 2/cve  ) this solution of the standard equation of the dynamic gravitational field of the 

galaxy allegedly degenerates. After all, in this case the value of the gravitational radius of the galaxy 

becomes proportional to the cosmological constant Λ, and therefore to the Hubble constant:  
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But in fact, like the parameter bc, the cosmological constant is a hidden parameter of matter. And it 

is thanks to it that at )//()( 311 22

eece rrb   and at 222 / vcu  the radial gravitational radii 

rg(r) of the galaxy become larger than at u=0. 
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Also what is important is that even in an incredibly weak gravitational field (when u=0) and even at 

large radial distances, astronomical objects will rotate around the center of the galaxy with orbital 

velocities very close to the maximum possible speed [5, 6]. After all, the radial distances to the 

objects of the galaxy at the same value of the parameter bc become much greater than at u=0:  
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