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Abstract
It is shown that the process of Time dilation in the theory of special and general relativity is a physical phenomenon with unitary nature. Basic elements of the method required to establish the fact of integration of two metamorphisms into one are formulated. The notions of the phase angle of Time 
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 and temporal currents of Time
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are used. The function ensuring the correlation between 
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  and efficient temporal processes was found.
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1. Introduction  





       A. Einstein managed to formulate the basic principles of the special theory of relativity (STR) in 1905 in his work «On the Electrodynamics of Moving Bodies» [6]. Later, in 1916, he proposed the general theory of relativity (GTR) in the final form, including gravitation, in his work «The Foundation of the General Theory of Relativity» [6].
The predicted STR and GTR specified effects were the winning argument in favor of the validity of the developed theories. The data of astronomic observations as well as a big number of physical experiments confirmed the accuracy of expected processes, which contributed to the positive consolidation of new notions in physics.
Among the entire family of physical effects resulting from STR and GTR, relational time dilation and dependence of the march of time on the gravitational field pose exclusive interest. 
It is reasonable to write down mathematical equations for each of the physical processes. 





1. Relational time dilation in the special theory of relativity is presented by the equation:
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where 
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 - a differential of coordinate time 
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 selectively related to some immovable inertial system of reference 
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 - a differential of proper time 
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 related to moving clocks in the inertial system of reference 
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 - velocity of moving clocks;  
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 - velocity of light. It should be noted that relational parameter   
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  is so-called: 
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 - factor [4]. It plays a crucial role in the special theory of relativity. From the equation (1), it follows that proper time of the moving object is always less than the respective interval of time of the still body, 
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2. The dependence of the march of time on the gravitational field in the general theory of relativity is defined as follows:
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where 
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 - coordinate time of the remote observer determined along its concrete world line; 
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 - proper time of the observer located at distance 
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 from gravitational masses; 
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 - gravitational radius of the body, 
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 - gravitational constant, 
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 - body mass,  
[image: image26.wmf]c

 - velocity of light). From (2), it is seen that the process of time dilation as compared to the time at infinity
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, takes place at final distances from the gravitational masses. It should be specified that if 
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Below and throughout the work, terms: Time, Future
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, Present 
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and Past 
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will be written in capital letters, where they are mentioned as real physical objects. Herewith, Past, Present and Future are temporal areas, which are the function of Time. The work [1], in which wider mathematical definitions of these three temporal parameters from the point of their topological morphogenesis are formed, comes under notice.


2.  Setting of the problem
Today, within the frames of the considered issue, one can speak about the fact that, actually, only reasons causing the dynamic processes, which are of interest to us, are formulated in the special and general theory of relativity. Hypothetically, hidden internal mechanism of Time dilation should be based on physical criteria, which are closely related to the very physical essence of Time. In [1], the arguments in favor of outlining the Time as well as temporal parameters 
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as a special range of physical objects with a priori affine connectivity are presented.
Thus, the quintessence of this research reduces to the indication of existing possibility to describe, from the point of geometry, the phenomenon of time dilation as physical phenomenon, which has same morphological basis.
3. Theoretical part
Let’s add the program proposed in the article to the complex analysis of the problem about the operation of internal mechanism of time dilation [2]. Notice that, in this work, the subject of discussion was a complex topic named as   Hawking-Ellis problem (the problem of connectability in time orientation). It recommends the method serving as basis for its solution.



Thus, in both Einstein theories, operations with the differentials of coordinate time 
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 and proper time 
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are performed. At certain initial conditions, the Time intervals 
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 correspond to these differentials during integration. It is natural to assume that, for differentials 
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 with sufficient degree of accuracy, one can indicate: currents of Time
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 [2].     

From the physical point of view, it is obvious that 
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 are temporal currents equivalent to events, which take place in coordinate and proper time, respectively. Such correlation does not face difficulties because the discussed parameters are proper characteristics of Time. Herewith, the following fundamental conditions should always be fulfilled [2]
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The effect of 
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on the currents of Time 
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, which generate effective change of their numerical values, can be referred to the category of obvious moment. Since proper time is always smaller than coordinate one, the value of currents will be different. 
To understand basic principles of functioning of the mechanism of time dilation, we will rely upon the conclusions of the work [2]. 
The main task is to define: 

                    

A) how the currents of Time are oriented towards each other;  

B) the class of calibration mode and calibration constant that connect them.




To solve this problem, it is reasonable to perform the following mathematical transformations: 

                                      
1) let’s orient temporal currents of Time
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  relative to each other in such way that their reference points coincided in the point – 0. Hypothetically, this point represents a pole that 
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2) assume that one of the currents of Time (for instance,
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) has the direction parallel to space Time 
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implies a priori kind of space Time in the sense that any function 
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 increases along every non-spatial-like curve directed into Future. Then, the current of Time 
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 will be oriented relative to 
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 of the non-spatial-like curve under a certain angle (Fig. 1).  
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Fig. 1 Mutual position of temporal currents of Time and intervals of coordinate and proper time corresponding to them in the segment of space Time

From the epistemological point of view, we find that oriented reflection of temporal current 
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is made through the angle parameter. According to [2], this parameter is the phase angle of Time
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where  
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  reflects 
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Conclusion: the phase angle of Time 
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 is a calibration mode, which identifies parametric correlation between coordinate 
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 and proper 
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 times.
Proceeding to the quantitative evaluation of the values for the intervals of Time 
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, it is required to modify the scheme in (Fig. 1) in a certain way (Fig. 2). Let’s draw a normal line to the end of the current of Time 
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, so that it simultaneously crosses the end of the temporal current
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. Let’s call this line the normal line of Time and indicate it via 
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. The normal line of Time 
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 should comply with the following conditions: this line is perpendicular to proper Time 
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 and everywhere and always crosses coordinate Time 
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. Based on this, it can be concluded that there is a conjunction:
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(Fig. 2) shows clearly that the current of Time
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is identical to hypotenuse, and 
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 is equivalent to adjacent leg. Then, using known trigonometric proportions, one can obtain fundamental equation:
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Fig. 2 Quantitative evaluation of commutativity of temporal currents of Time expressed through the phase angle of Time

Thus, it is established that temporal currents are commutated with each other by the function – secant. This function acts as calibration constant. It is necessary to recall some important properties of this function: 

                 

1) function of a complex variable
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this function does not have zeros on the entire open plane.

2) series expansion 
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                 3) function 
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  doesn’t have any zeros at all, either at real or complex values of the argument, i.e.
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                5) also   
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6) inequation 
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is fair,  secant is a non-limited function. 
7) area of definition of 
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                                                        8) parity of secant: for any values of Ψz from the area of designation of secant, there is an equation 
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                  9) derivatives of this function: 
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10) integral of this function: 
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11) considered function – periodical, with the period 
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12) series expansion of secant
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Taking into account that the currents of Time are proportional to respective integrals of Time 
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, then, similar regularity will prevail for both, differentials of coordinate and proper Times. Consequently, the equation (7) is adjusted to a new kind
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Specifying upper and lower limits of integration, we find the intervals of time we are interested in
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It follows from (10) that if 
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The main objective of implementation of the phase angle of Time 
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 , as calibration mode as well as calibration constant 
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ensuring its correlation with the currents of proper and coordinate time, is the proposition that in the general and special theory of relativity, the phenomenon of Time dilation has same physical basis. In other words, endogenic mechanism of this process is unified and does not depend on transgression in the special and general theory of relativity. Then, relying upon the principles of concatenation, it is rightful to write down the system of the following kind
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Thus, from the mathematical point of view, the definitive (12) regulates unified operation allowing calculating the values of 
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 in generalized form.




In the first part, we have considered only theoretical aspects of the problem. All calculations and discussions will be in the second part of the same name work.

Conclusion
It is shown well that in the first part of this work, the ideas of STR and GTR develop coherently and systematically, without any rotation of the basic foundations of the Einstein’s theory. The present research presents deeper and more detailed elaboration of the mechanism of time dilation. The implementation of calibration mode in the form of the phase angle of Time is determined by the need to make this physical process unified. And this, in turn, contributes to the understanding of dynamic metamorphisms taking place in the internal structure of Time. 
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