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SOLUTIONS OF THE STANDARD DIFFERENTIAL EQUATION OF THE

DYNAMIC GRAVITATIONAL FIELD OF A GALAXY

Danylchenko, Pavlo
Research and Production Enterprise "GeoSystem" Vinnytsia Ukraine, pavlo@vingeo.com

In the tensor of energy-momentum of the relativistic gravithermodynamics (RGTD) not only
intranuclear pressure py but also intranuclear temperature 7y is taken into account [1 — 3]:

B labr-r2(1-1/a.)+ A =xTySy — px¥y)/V = K(m,, —m, )2V = m:mcz(h’\/bj - JE)HV , (D
a;a’afr+r"2(1—1/ar)—nzx£f’lf:mnmczfV:.mrmcz\/EfV,
(n(b.a)l/a.r=uW/V=m,c* |V = kmy,c’ IJE_:;V :

where: b, and a. are the parameters of the dynamic gravitational field equations of the non-

: - - n S R0 | 2_pn 2
continuous matter of the galaxy; p ¥, =g E=bf m c*=p mc*, B, =const(r),

Sy = n:rsrcz IT, =my,c® I Ty, =const(r)., T, =Tyb. =const(r), my =mg,\/E =m,/ v/b_r = const(r) ,

Hoo =gy [V # comst(r),  u., =my, K\/E V=u,/b #const(r), m,= mmﬁ [V # const(r),
V # const(r) and V), # const(r) are molar and intranuclear volume of matter, respectively;
and F 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:

_dlr/a(A-b)]_1-re A (ror,-A°/3),  bS  (d-A)

S dr -5y (=b) ° rd-B) (=b) " @
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Saany . 1mn ey / (1—1&»{)2e’"""j<1—b,)r]"rr

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:

po_p [3=A) o _r-Af3_ -A/3B-AR) :(1—fk)rgee .[ bdr
©oB-a) T b 3-a-b,@-A) F (1-b,) T r(-b)
_(=b)r,,  2b In(r/r)-(1- A7 13){In[r* + @/ A-r]) /b, -3/ Al-W[(1/b, - DB/ A-r])]}
b ¥ 20-Ar2/3-b,) ’
does not correspond to physical reality. After all, because of b/ =-2b_Ar/(3-Ar?)=0 at 170, 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 b., unlike the parameter a., does not
depend on the gravitational radius 7. 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:

2 2 2
2 Cr din(v,./c) crb. c“a, 2 2 -
V=— = = 1-1/a) +[mngc 1/ \Jb. = /b )V = A~ (>>[v 3
- AR LW UNDEN DY e o B g M)
As we can see, at the same radial distribution of the average density of the mass z,, =m,, /¥

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:
TSy — PNV V=(m, —m, Y2 1V = Juoncz(ﬂ.\/bi - \{b—c) =P

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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e i 2V2(1- A2 B_A/3) 2A33—;y-4 o 2A/3 24
T by et(-b)A-A? !3)(J1+A2 B] wc’(1-b,) R (b)) K (A= b))

.
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7. 1s radius of the conventional friable galactic nucleus, on the surface of which the corrected
value v of the orbital velocity of objects can take i1ts maximum possible value

12~
vm Eve = bce ve (bs) vf

ce e

v,/c; ry and rgare the gravitational radii of any layer of the galaxy

and its loose core, respectively.
The dependence of the gravitational radii of a galaxy on the radial coordinate is determined from the
following differential equation:

21’,2(1—;\!'2) {1_r, Ar J_[rg _ﬁ]
2(-ar? 131+ 4 -5)
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Atu=1 (v, = ¢/~/2 ) 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 A, and therefore to the Hubble constant:

- 2A(3r, —‘:-,‘ X1-5.) [_ jua,:r)' ]x‘j-r* b+ ﬂ(;b,;r[(;‘;;(:b";";(b“ /b.)"1/ 4} { % [ :_; l _[ r;_:. ] A J-(Eif)r} i,

But in fact, like the parameter b, the cosmological constant is a hidden parameter of matter. And it
is thanks to it that at b_ > (1—Ar?)/(1-Ar?/3) and at u=—c?v?/2 the radial gravitational radii
r¢(r) of the galaxy become larger than at 1=0.
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Also what is important is that even in an incredibly weak gravitational field (when #=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 b, become much greater than at #=0:

dr _ A=A 1 i"+[5" sk B "_[b“ L 2e-ar /3 [b, "+[b_,_" _
db{‘ L4‘|3b£(1_m-2) 1—b‘. [ba bf] ‘ ba] br:J 41'3[}{(1—[\}‘2) bu b:]
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