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phvsical applications

ORDINARY SYNCHRONIZATION-COMPENSATION TRANSFORMATIONS OF
COORDINATE AND TIME INCREMENTS

Pavie Danyichenko
SPE "GeoSystem", Vinnyisia, Ukraine, pavio@vingeo.com

The suitability for use in the people's world of only ordinary synchromization-compensation transformations of
mncrements of spatial coordinates and time 1s substantiated. These transformations. unlike the alternative to them
ordinary Lorentz transformations (OLT). allow to proportionally synchronize all clocks that move in a gravitational
field by inertia. The sutability of OLT (due to the mherent to OLT blueshift of the frequency of centripetal
radiation instead of redshift) for use only in the comoving with expanding Universe frame of references of spatial
coordinates and time is proven. The fallacy of 1gnoring the compensation of gravitational dilation of time by the
mnertial motion of matter 1s most thoroughly substantiated. And this 15 m good agreement not only with
relativistically invariant thermodynamics, but also with the equations of the dynamic gravitational field of both the
Solar System and flat galaxies.

Kevwords: General Relativity, Dynamic Gravitational Field, Time Dilation, Lorentz Transformation, Redshaft,
Blueshaft.

In General Relatitvity (GR). as m Relativistic Gravithermodynamics (RGTD). astronomical
(gravithermodynamic) time is used to describe the motion of matter i a gravitational field Due to this
astronomical time the false coordinate pseudo-vacuum velocity of light in the GR and the alternative maximum
possible (limit) velocity of matter in the RGTD can take any values less than the constant of the velocity of light
in different frames of reference of spatial coordinates and time (FEs). Lorentz transformations of velocity are
designed to preserve the wvalue of the wvelocity of light in any imertial FRs and., therefore. use not
gravithermodynamic, but gravity-quantum time to describe the motion of matter Grawvity-quantum clocks are
fundamentally unsuitable for use in these gravitational theories due to the impossibality of their proportional
synchromzation {(which 1s caused by the nonlinearity of the spatial distributions of their readings [1-3]):
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So. this 15 what prevents the use of OLT in FR of the people's world (FEPW) both in GE and in RGTD. In
addition, they are based on classical Hamiltonians and Lagrangians. and not on the relativistic Newtonians and
Keplerians considered here, and therefore are not suitable for a true reflection of reality in the FEPW both in GR
and RGTD.

Under the condition of non-uniform motion of matter. the transformations of the imcrements of spatial
coordmates and time based on the parameter of the dynamic gravitational field used in the Newtonian and the
Kepleriau [3-5] will be as follows:
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are imncrements of fundamentally invariable metric segments in space. which has a kinematic "curvature” [2]. ¢¥

and Y are the increments of metric segments in spaces with gravitational curvature. before introducing a

- R - - - - 5 r
kinematic “curvature” in these spaces; the velocities of translational motions Vi and Vy . as well as the parameters

b and k. by which they are determined, are not the same according to the gravity-quantum clocks in different
points of the gravitational field of a body moving with the velocity V. andin the gravitational field of the observer

of its motion.
In these transformations, unlike the OLT. in the universal astronomical time of the gravitational system. there
15 an observation not of kinematic deceleration at all. but on the contrary. kinematic acceleration of the rate of flow

of proper time of the observed objects moving by inertia at any velocity Vj . In addition. due to the mvariance of
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the parameter bf =D +ViCc T = b[] =const(r.¥) in time. the possibility of proportional synchronization of the
rates of flow of proper time of all astronomical objects moving in the gravitational field by inertia 1s ensured. And
therefore, mutually observed kinematic acceleration of the rate of flow of proper time can not exist i principle. as
15 confirmed by these ordinary symchronization-compensation transformations of increments of spatial coordinates
and time (OSCT). In this case. it is precisely the motion by inertia that actually provides compensation for the
gravitational deceleration or acceleration of the rate of flow of time of objects moving in this way in the
gravitational field.

Therefore. due to the a prion equality (by any clock) of the velocity of light to the constant ¢ = A . only the
wavelengths A and frequencies , of radiation waves are transformed by these transformations both when observed

from another point of the gravitational field and when observed from another FR of a moving body. And this 1s
due to the use of proportionally synchronized local gravithermodynamic clocks in both the RGTD and the GE.

¥ M~ _ 0 x
Thus, thanks to 5 =5 =&'(Q+v?v,?)=1 and V;=C at d?'-"ffr=d'f-'df:_"l'12_f and

dt’ = (1 -V (’}df OSCT clearly demonstrate the redshifi Z=-—z/1+z) of the frequency
v=v'(dt'/dt) = 1—v, /c and the corresponding shift = of the wavelength of the centripetal emission radiation
from galaxies that are almost at rest in the CFREU and move away from the observer in the FRPW:
Avivi=—wile=—zil+z)=—Hrle=-H:D,/c. Ay =z=HRie=H:D,, /c-

And this shift 1s purely pseudo-Dopplerian and 1s connected by the Hubble dependence with the distance along
the angular diameter D, and with the transverse distance [, of the comoving motion in the CFREU (and not
at all with the luminosity distance D =D (A+2*=D, A+ = =z(1=+z)"c/H,. which actually
significantly less exceeds these Hubble distances due to the absence of gravitational-kinematic deceleration of the
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flow of the proper time of matter in galaxies [1. 2]). And that 15 why the continuity of the spatial continuum of
rigid FRs 1s actually ensured by the invariance in time of the fundamental Hubble constant [1, 2_ 5]

OLT clearly demonstrate not a redshift at all, but on the contrary a blueshift of the frequency and wavelength
of the centripetal radiation from molecules of matter that are almost at rest in the FRPW and approach the center
of gravity in the process of self-contraction of matter in the CFREU. After all. at the centripetal velocity

dri/dr=dx/dt =c of light, according to the dependence
dt' =(dt —v,ed) T =1 +v, /eXl—vie )V ar of the OLT. the following takes place:
v, =v, (dt'fdiy=v,(1+v, /)T : Av /v, =0, —v)v,=v/lc=z/{1+z)=H_.D, /c.
A J A =—z=—H.D,, /c-

And therefore, the OLT of the SR correspond to reality only in the CFREU, and not in the FRPW_ Moreover,
in the CFREU, the OLT correspond to the same gravithermodynamic state of matter, and therefore to the same
moment of the proper time of matter. and not to the same moment of cosmological time. After all. at the same
moment of cosmological time, the kinematic, as well as the gravitational unobservable deformation of micro-
objects of matter is isotropic. Its coordinate anisotropy 1s inherent only to the intrinsic spaces of matter.

Conclusion

Thus, we should finally recognize the cardinal difference and mutual harmonious coherence of the phenomena
and patterns that occur in the FRPW and in the CFREU:

1. There are two types of similar transformations of increments of spatial coordinates and time, which do not
deny the existence of each other. but on the contrary harmoniously complement each other. After all. they relate
to different FRs of these increments m objects moving in one FR and at rest in another FE. Namely, these are well
known to all OLT related to CFREU, and the considered here OSCT related to FRPW, in which the mutually
proportional evolutionary reduction in the sizes of all obyects of the Universe 1s fundamentally unobservable.

2. Indeed. on the physically homogeneous scale of cosmological time [3-5] all macro-objects of matter mowve
uniformly in the process of their evolutionary self-contraction in CFREU (similar to the uniform motion of
"inertial” FRs of the SE). And due to the evolutionary decrease in the CFREU of the distances between the
mutually motionless in the FEPW objects. there i1s an inherent to OLT blueshifi of the centripetal radiation
frequency (which is directed towards the center of evolutionary self-contraction of matter, which is also the center
of 1ts gravity).

3. Due to the unobservability in the FREPW of the evolutionary decrease in the CFREU of the sizes of all objects
in the Universe, distant galaxies move away in the FRPW from the center of evolutionary self-contraction of
matter, and the centripetal radiation from them has an inherent to OSCT redshift of its frequency.

4. It 15 precisely because of the mmherent to OLT blueshift of the centripetal radiation frequency that OLT are
not suitable for use in the FRPW. And therefore, the conclusions regarding the relativistic dilation of proper time
of matter moving 1n a gravitational field by inertia should be considered false.

5. Only due to the conservation of the Newtonian of inert free rest energy [2] and the Keplerian [3-5] of ordinary
rest energy of matter. and therefore, the absence of dilation of the proper time of this matter moving in a
gravitational field by inertia. we have the correspondence of the gravitational acceleration of the motion of matter
to Newton's gravitational law and the gravitational-kainematic imnvariance of the thermodynamic parameters and
potentials of matter.

References
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The suitability for use in the people's world of only ordinary synchronization-compensation
transformations of increments of spatial coordinates and time is substantiated. These
transformations, unlike the alternative to them ordinary Lorentz transformations (OLT), allow to
proportionally synchronize all clocks that move in a gravitational field by inertia. The suitability
of OLT (due to the inherent to OLT blueshift of the frequency of centripetal radiation instead of
redshift) for use only in the comoving with expanding Universe frame of references of spatial
coordinates and time is proven. The fallacy of ignoring the compensation of gravitational dilation
of time by the inertial motion of matter is most thoroughly substantiated. And this is in good
agreement not only with relativistically invariant thermodynamics, but also with the equations of
the dynamic gravitational field of both the Solar System and flat galaxies.

Keywords: General Relativity, Dynamic Gravitational Field, Time Dilation, Lorentz
Transformation, Redshift, Blueshift.

In General Relativity (GR), as in Relativistic Gravithermodynamics (RGTD), astronomical
(gravithermodynamic) time is used to describe the motion of matter in a gravitational field. Due
to this astronomical time the false coordinate pseudo-vacuum velocity of light in the GR and the
alternative maximum possible (limit) velocity of matter in the RGTD can take any values less
than the constant of the velocity of light in different frames of reference of spatial coordinates
and time (FRs). Lorentz transformations of velocity are designed to preserve the value of the
velocity of light in any inertial FRs and, therefore, use not gravithermodynamic, but gravity-
guantum time to describe the motion of matter. Gravity-quantum clocks are fundamentally
unsuitable for use in these gravitational theories due to the impossibility of their proportional
synchronization (which is caused by the nonlinearity of the spatial distributions of their readings

[1-3]):
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So, this is what prevents the use of OLT in FR of the people's world (FRPW) both in GR and
in RGTD. In addition, they are based on classical Hamiltonians and Lagrangians, and not on the
relativistic Newtonians and Keplerians considered here, and therefore are not suitable for a true
reflection of reality in the FRPW both in GR and RGTD.

Under the condition of non-uniform motion of matter, the transformations of the increments
of spatial coordinates and time based on the parameter of the dynamic gravitational field used in
the Newtonian and the Keplerian [3-5] will be as follows:
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are increments of fundamentally invariable metric segments in space, which has a kinematic
"curvature” [2], dX and dX’ are the increments of metric segments in spaces with gravitational
curvature, before introducing a kinematic “curvature” in these spaces; the velocities of
translational motions v, and v,, as well as the parameters b and b’, by which they are
determined, are not the same according to the gravity-quantum clocks in different points of the
gravitational field of a body moving with the velocity v, and in the gravitational field of the

observer of its motion.

In these transformations, unlike the OLT, in the universal astronomical time of the
gravitational system, there is an observation not of kinematic deceleration at all, but on the
contrary, kinematic acceleration of the rate of flow of proper time of the observed objects

moving by inertia at any velocity Vv, . In addition, due to the invariance of the parameter
b, =b+v/c? =h, =const(t,r) in time, the possibility of proportional synchronization of the rates

of flow of proper time of all astronomical objects moving in the gravitational field by inertia is
ensured. And therefore, mutually observed kinematic acceleration of the rate of flow of proper
time can not exist in principle, as is confirmed by these ordinary synchronization-compensation
transformations of increments of spatial coordinates and time (OSCT). In this case, it is precisely



the motion by inertia that actually provides compensation for the gravitational deceleration or
acceleration of the rate of flow of time of objects moving in this way in the gravitational field.

Therefore, due to the a priori equality (by any clock) of the velocity of light to the constant
c=Av, only the wavelengths A and frequencies v of radiation waves are transformed by these
transformations both when observed from another point of the gravitational field and when
observed from another FR of a moving body. And this is due to the use of proportionally
synchronized local gravithermodynamic clocks in both the RGTD and the GR.

Thus, thanks to b~b, =b'(l+v/>;?)~1 and V/~C at df/dt=dg/dt=—-v/~-C and
dt'~(L-v, /c)dt OSCT clearly demonstrate the redshift 7=-z/(1+z) of the frequency
v=v'(dt'/dt) ~1-v, /c and the corresponding shift z of the wavelength of the centripetal

emission radiation from galaxies that are almost at rest in the CFREU and move away from the
observer inthe FRPW:  Av/v' =y /c=-z/(l+2) =-Hr/c=-H.D,/c,  AllJy=2=H.R/c=H.D,/c.

And this shift is purely pseudo-Dopplerian and is connected by the Hubble dependence with
the distance along the angular diameter D, and with the transverse distance D,, of the
comoving motion in the CFREU (and not at all with the Iluminosity distance
D, =D,(1+2)*?=D,,(1+2)""* = =z(1+2)"%c/H., Which actually significantly less exceeds these
Hubble distances due to the absence of gravitational-kinematic deceleration of the flow of the
proper time of matter in galaxies [1, 2]). And that is why the continuity of the spatial continuum
of rigid FRs is actually ensured by the invariance in time of the fundamental Hubble constant [1,
2, 5].

C])LT clearly demonstrate not a redshift at all, but on the contrary a blueshift of the frequency
and wavelength of the centripetal radiation from molecules of matter that are almost at rest in the
FRPW and approach the center of gravity in the process of self-contraction of matter in the
CFREU. After all, at the centripetal velocity dr/dt=dx/dt=—c of light, according to the
dependence dt'=(dt-v,c?dx)I'=(@+v, /c)(L-vic?)™?dt of the OLT, the following takes

place:
v =v (dt'/dt)=v (1+v /)T, Av Iv.=(v,-v))Iv| =V lc=2/(1+2)=H.D,/c, AA /2 =-1=-H.D,/c.

And therefore, the OLT of the SR correspond to reality only in the CFREU, and not in the
FRPW. Moreover, in the CFREU, the OLT correspond to the same gravithermodynamic state of
matter, and therefore to the same moment of the proper time of matter, and not to the same
moment of cosmological time. After all, at the same moment of cosmological time, the
kinematic, as well as the gravitational unobservable deformation of micro-objects of matter is
isotropic. Its coordinate anisotropy is inherent only to the intrinsic spaces of matter.

Conclusion

Thus, we should finally recognize the cardinal difference and mutual harmonious coherence
of the phenomena and patterns that occur in the FRPW and in the CFREU:

1. There are two types of similar transformations of increments of spatial coordinates and
time, which do not deny the existence of each other, but on the contrary harmoniously
complement each other. After all, they relate to different FRs of these increments in objects
moving in one FR and at rest in another FR. Namely, these are well known to all OLT related to
CFREU, and the considered here OSCT related to FRPW, in which the mutually proportional
evolutionary reduction in the sizes of all objects of the Universe is fundamentally unobservable.



2. Indeed, on the physically homogeneous scale of cosmological time [3-5] all macro-objects
of matter move uniformly in the process of their evolutionary self-contraction in CFREU (similar
to the uniform motion of "inertial” FRs of the SR). And due to the evolutionary decrease in the
CFREU of the distances between the mutually motionless in the FRPW objects, there is an
inherent to OLT blueshift of the centripetal radiation frequency (which is directed towards the
center of evolutionary self-contraction of matter, which is also the center of its gravity).

3. Due to the unobservability in the FRPW of the evolutionary decrease in the CFREU of the
sizes of all objects in the Universe, distant galaxies move away in the FRPW from the center of
evolutionary self-contraction of matter, and the centripetal radiation from them has an inherent to
OSCT redshift of its frequency.

4. It is precisely because of the inherent to OLT blueshift of the centripetal radiation
frequency that OLT are not suitable for use in the FRPW. And therefore, the conclusions
regarding the relativistic dilation of proper time of matter moving in a gravitational field by
inertia should be considered false.

5. Only due to the conservation of the Newtonian of inert free rest energy [2] and the
Keplerian [3-5] of ordinary rest energy of matter, and therefore, the absence of dilation of the
proper time of this matter moving in a gravitational field by inertia, we have the correspondence
of the gravitational acceleration of the motion of matter to Newton's gravitational law and the
gravitational-kinematic invariance of the thermodynamic parameters and potentials of matter.
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