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increases with velocity: mv = m,,(, where "( is the Lorentz-factor ("( == uO). In the 

language of 4-dimensional representation this means that we deal here with a 4­
vector component. For this its other components must depend on the velocity 
direction. As a result, negative values of mass become possible. But the previous 
formula has served as the basis of the law of mass and energy equivalence. 

The relativistic theory of gravity. Remind that relativistic generalization of the 
Poisson equation takes the form 

(4) 

Here the 4-current mass density figures on the right; whence it follows that the 
relativistic potential of gravity should be also described by a 4-vector. The 

expression for g i can be obtained by means of the Lorentz transformation of the 
Newton potential [1] and is of the form 

MU i g i =--- (5)
UiR .. 

I 

Here M is the mass of a moving particle; U i, its 4-velocity; and R i, the retarded 
distance. 

The energy and momentum of a particle of mass m in the gravitational field by 
analogy with (3) are described by the equetion 

P i i =mg. (6) 

For the relativistic Newton force of gravity we have 

i ik (7)F = -mG uk' 

where G ik is the gravitational field tensor; u i, the 4-velocity of a trial particle of 

mass m. In so doing, we incline nevertheless to the opinin that G ik is rather an 
antisymmetrical tensor as in the case of electromagnetic field. Though special re­
search is certainly required here. 

In accordance with our supposition for the gravitational field in the absence of 
acceleration, we obtain 

2 
G ik = -G ~c (Ui~ _ ri'Ri) . (8) 

(U 'R.)3, 
As a result, basing on (7) for the relativistic Newton force we have 
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F = -G 2 3[n(1 + fiB) - B(1 + fin)] , (9) 
R (1 Bn) 

where n = R/ R, fi~ = ucx/ uO, "( = (1 - ~2)-1/2, B =if/ eJ, r =(1 - B2)-1I2. 

However, according to the representations generally accepted at the present 
time, the gravity field is described by the general theory of relativity (GTR). In the 
basis of GTR lays the so-called equivalence law (principle) of mass and energy 
«the proportionality of energy and inertial mass that is the consequence of the usual 
theory of relativity ... » [8]. Just in accordance with this «law», the mass density of a 
4-vector component on the right of the non-relativistic Poisson equation is replaced 
by the energy density given by a ~omponent of the symmetrical tensor of rank 2 [9]. 

Incompatibility of «the equivalence law of mass and energy» with the Lorentz 
covariance [10, 2]. «One of the main results of relativity theory is the statement that 

any energy E has inertia (F./c
2

) proportional to it» [11]. Although this statement is 
considered as a consequence of the relativity theory, it contradicts its very essence. 
As we have already noted, the statement of mass and energy proportionality is just 
only for a resting system, when a material body after energy loss (say, in the form 
of radiation) remains at rest. In all other reference systems such proportionality does 
not take place because of mass invariance. What is more, if energy answers any 
mass, then mass answers not any energy. Thus, the famous Einsteinean formula 

E=mc2 (10) 

is valid only in the resting system. In general, in accordance with (2), we have 

ipi = (F./c, p) = mu 

whence it follows that 

(11) 

For the corresponding densities in the rest system 

* • 2or P =£ Ic (10') 

but in a moving system 

Thus, the very basis of GTR and other gravity theories with the tensor potential 
is falling down. 
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ADDITION 
(On relativistic rotation [12]) 

Let us consider two reference systems S* and S. S* is an inertial system and S 
a non-inertial system that rotates with constant angular velocity <0 around the z-axis, 

which coincides with the z*-axis of the S *-system. Let us present for clearness the 
S-system as a disk in the (x, y) plane. 

Let us present further that U * and D* similar rigid rods are laid along the circle 
and the diameter of the disk. Then we should have 

U* 
1t, 

D* 

when rotation is absent. But if S rotates, we obtain another r~sult. All rods situated 

along the circle are contracted relati ve to S *, but the rods on the diameter are not 
contracted. Consequently, 

«Thus one can conclude that the laws of rigid rod configurations in S do not 
agree with these laws of rigid rod configurations that correspond to the Euclidean 
geometry» [13]. This result is interpreted as a «crash of the Euclidean geometry» 
[14] and serves as an argument for the introduction of the more general Rimanean 
geometry. 

But it should be stressed here that, generally speaking, we also have no 
Euclidean geometry in STR as space part of the interval is not an invariant value in 
the frames of this theory. Therefore in the discussed case the talk can be only about 
the justice of pseudo-Euclidean geometry in all the 4-space. 

On the other hand, it turns out that the interval form-invariance* 

(A. I) 

is accomplished if we take the following precise tangential transformation [15, 12] 

r * = r = const. (A.2) 

instead of the usually used approximate formulae, where 100 = (l _ ~2)-1/2, 

~ = <or/ c, the ·z -coordinate is omitted. In its very sense this transformation should 

*Or, one can say, the Lorentz covariance. 
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describe the relativistic rotation, i.e., it includes the cases when the product ror is 
near to the light velocity c. 

But if it is true, then the obtained result means that in the rotating system a light 
signal along any circle (with the center r =0) propagates (as in the inertial system) 
with velocity c, = c. 

Thus, as we see, neither the previous argument nor especially the result: «the 
principle of mass and energy equivalence», ascribing to STR, cannot serve as the 
basis for describing the gravitational field by a metrical tensor. ~ 
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