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On Multiplicativity of Time Signature 
Zlobin I. V. 
(Republic of Finland) 
 PACS number(s): 04.20.Gz; 95.75.Wx
A hypothesis in that it is shown is offered that at the qualitative relations of  M.Planck at Time the extended signature reveals potentially. The construction of  Time  is set with pointing of certain number of the temporal measuring  σ . This signature is estimated by a value  σ = 5. Multiplicative of signature is contained by stratification of  kind: 1) classic one-dimensional Time of  Universe  Т1;  2) even number of  the additional compactification  measuring of  Time τ4 .
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1. Introduction
At finding of vacuum solutions for definite states of physical continuum, conformal-invariant theories of Kalutsy-Klein class are applied as one of options. In this case, important component is change of signature σ of metrics with additional dimensions in quantum transitions. In this case, the Lagrangian shall meet non-negativeness condition in even signature sectors. Signature is meant as a number of time coordinates. Usually, in such theories as Kalutsy-Klein one, number of time coordinates is postulated to be equal to 1, i.e. 
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A. D. Sakharov showed in paper [10] that, along with observed macroscopic one-dimensional Time, an even number of additional compacted dimensions of Time presents at the microtime level. Morphologically, when condition 
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, i.e. determinants 
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           Let us capitalize the term Time in cases when it is understood as strictly physical object. In [5] proofs of classification of Time and time parameters (Future, Present and Past) as special physical objects are stated. 

When carrying out detailed heuristic assessment of A. D. Sakharov hypothesis on composite signatures of the Universe with additional compacted dimensions of Time, the following shall be considered: 1) quantum transitions with change of topology eventually happen at the minimum space sizes of the Universe, up to borders of Planck area; 2) fundamental Planck’s relations themselves modulate classification of the Universe signature with additional time coordinates.

         2. Analysis of fundamental Planck’s relations 

M. Planck [13, 14] generated from three fundamental constants - Newtonian gravitational constant 
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, Planck's constant 
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and light velocity 
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 (characterizing parameters of three theories – special relativity theory, theory of gravitation and quantum mechanics) – a new category of absolute units. This category includes: time element 
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In an analytical form these parameters are expressed as following:
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From the above listed parameters, only two of them will be of interest for us. They are: Planck’s time interval and Planck’s elementary length. Let us separate above-stated units and study initial expressions. Thus, we have
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Let us mention that the order of these absolute values is estimated for 
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cm. These norms define the smallest size and the smallest time interval that are allowed by relativity theory and quantum mechanics together. 



Empirical analysis of formulas (2) and (3) reveals their common mathematical structure. Really, they differ only by value of numerator in the light velocity exponent. This makes it possible to write down (2) and (3) in the general form 
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where  
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 – coefficient, which being varied appropriately, can yield either a time interval or a length jog. In this regard, the following system can be written:
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Using basic algorithms of mathematical induction it is easy to predict that the coefficient 
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 (exponent numerator at 
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) has quite definite physical sense. It is necessary to focus attention on the fact that the prevailing of variation 
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 specifically for light velocity is not casual. The reason is that according to Einstein's principle, light velocity is a kinematic invariant which unifies space and Time into uniform 4-dimensional topological variety 
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 where the metrics 
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 with signature (–; +; +; +) is defined on 
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. It is noted in [4] that 
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 signature selecting in advance is not rational as at accumulation of additional time-like dimentions it (signature) is generated dynamically. 



Let us enter a formal description: Planck’s expressions (2) and (3), implicitly, contain definite physical information on signature 
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 of space and time.

Proposal 1




             

One of the selected values of 
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 coefficient is calibrated with use of three main values of metric tensor 
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 in each point of space-time continuum.

According to the common point of view on macroscopic scales of the Universe, we consider areas < 1028 cm, the Euclidean space having 3-dimensional topological configuration is used, i.e. signature 
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= 3. Then, 
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 is a dimension of the space and as 
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Fundamental Planck length 
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 is a characteristics of space and it has dimension of spatial coordinates, for example – cm (CGS); m (SI). Imperatively this parameter is identified only for 
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= 3. Mathematical qualimetry of coefficient 
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 shows that its value is identical to 
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. It is known that the Euclidean space, being a coordinate space 
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, consists of three sequences of real numbers 
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 and taking into account commensurability of 
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, it is correct to write down the following statement in the form of conjunction operation
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It is possible, without any mathematical and physical complications, to replace the existing upper limit by new one equal to 
[image: image54.wmf]w

. This operation is possible because it does not lead to divergences. In this regard, correlation between number of space coordinates 
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 and coefficient 
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 can be stated, i.e. 
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. Thus, space indication with a signature 
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 being a system with 3 dimensions is automatically transformed to the area of Planck spectrum.

Proposal  2

In any randomly chosen point of space-time continuum, number of Time-like dimensions 
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 is equivalent to the specified value of coefficient 
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.
Units of measure of fundamental Planck's time 
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 is identical to Time dimensions, for example – sec., (SI, CGS) and actually, it is definitely a time parameter.  

According to the obtained conclusions (see Proposal 1), the coefficient 
[image: image62.wmf]w

is interpreted as parameter of coordinates set of particular physical system. Potentially, it forms complementary probability of assessment, at least in the first approximation, of Time signatures 
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 in the Planck zone.

Within Planck limits, we will define some space-time segment in which 
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-dimensional Time, i.e. a set of various sequences of numbers 
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 with standard topology. Of all possible values realized in the Nature, Planck Time is formed only under the condition 
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= 5 [see formulas (4) and (5)]. It gives the good possibility to obtain for "plankeon" 
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 [9], at least in the first approximation, a definite solution for Time signature in Planck spectrum area. Based on the universal mechanism of the quantification theory [3], it is possible to require conformance with invariance criterion for 
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 and 
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. From the physical point of view, the polysyllogism of condition 
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 forms such Time structure that at 
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 is approximated. It is reasonable to transform the above stated to the following conjunction operation
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Interpretation of such Time structure leads to formation of a time set concept. This, in turn, allows finding of chronological average (average of the time set) [7]
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Here, an important detail should be noted. In case of Proposal 1, the coefficient 
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 was studied on the basis of knowledge on number of actual space dimensions 
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, i.e. comparison of physical properties for signature 
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 was carried out for 
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. In case of the Proposal 2, number of Time dimension was synthesized based on information on defined numerical values of coefficient 
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, i.e. equivalent relation was established between 
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 and 
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3. Discussion
Before passing to discussion on the obtained results, it should be noted the following. All raised issues will be studied mainly for the statements of Proposal 2. Reasonability of such approach can be explained by the fact that the physical substantiality of the Proposal 1 is rather obvious. A range of those concepts which are subject to judgment is connected, in principle, only with formulated in the Proposal 2 hypothesis which follows from even more common hypothesis of Sakharov A.D. 
Let us pay attention to the method used for this speculation. Here, it was not set the purpose to build mathematical apparatus for some object at once. At this stage, the main direction of the research comes down to quality assessments of condition of entire time system of the Universe. This stimulated the choice of method based on elements of heuristic analysis.

Let us discuss the plan which gives possibility to physically interpret 5-dimensional Time structure. For this purpose, we will write down a general formula for 
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-dimensional Time 
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                 (9)
Formula (9) includes the following parameters: 1) Time 
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 – is responsible for realization of causality condition and chronological condition in macroscopic Universe. It is important to note that, according to [12], in physically realistic solutions these conditions are equivalent; 2) Time 
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– characterizes total number of Time coordinates in the Universe; 3) Time 
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 – number of compacted Time coordinates.  

In visible part of the Universe which can be observed with optical and radio equipment, number of Time dimension 
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 is equal to 1, 
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 and this is concisely expressed as a 1-dimensional physical configuration which is smoothly sewed together with 3-dimensional space, with forming of four-dimensional variety. Taking this into account, (9) can be rewritten in the following form:
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                         (10) 
Such Time indication is a direct product which can be a trivial bundle over 
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Upon transition to Planck scale area, additional development of time-like dimensions 
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 is observed, i.e. the signature takes a time multidimensional form. In this regard, now Time 
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 shall be defined as the compact internal Time (having compacted coordinates) with number of dimensions 
[image: image98.wmf]s

–1, 
[image: image99.wmf]–1

s

t

. If 
[image: image100.wmf]s

 – 1 is designated as 
[image: image101.wmf]f

, (10) can be written as 
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Taking into account an assumption that 
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= 5 and considering equality 
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 to 1, it is possible to define that 
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 forms Time structure which with high probability reflects an objective morphological structure of  Time in Planck area. At the time 
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~ 10 – 43 sec., Time was concentrated in the composite topological "cluster" which was a group of five dimensions. At the time of the beginning of Universe expansion, there was a collapse of internal dimensions, i.e. Time was transformed to physical composition known today with a signature equal to 1. It is not excluded that this phenomenon, potentially, occurs in the course of spontaneous compaction.

The conclusion above is rather similar to conclusions of paper [10]. In particular, it is stated in the conclusions that, as in the visible part of the Universe, action of trajectory defines a phase of its complex amplitude, at the functional integration (not considering calibration problems) over fields of matter and components of metric tensor, the following requirements shall be met: 1) Time signature 
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 is an odd number; 2) number of compacted Time coordinates 
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 is even. However, Sakharov A. D. in [10] did not succeeded to detail unambiguously exact values of parameters 
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 and 
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. In this study, quantitative norms are specified and concretized for 
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 and 
[image: image113.wmf]f

.
It should be noted that in the case of 5-dimensional Time program implementation, it is natural to expect lack of a local order, i.e. division of light cone to Future and Past will not be observed locally. In this case the cone will be "fuzzy". Such situation causes emergence of processes leading to violation of the events chronology and, as a result, causality principle will not work. Let us notice that violation of causality can also arise at vacuum fluctuations which interfere local interaction of two long objects.

In the context of the considered problem, it is necessary to discuss the following issue as well. According to what class: relational or/and substantive [8] is the concept of Time structure formulated in this paper approximated? It is necessary to briefly remind that relational approach, as well as classic one, characterize time in the form of coordinates. And according to substantive approach – time is not only coordinate, but it also has a set of a prior physical properties. At first sight, the enthymeme made in this research (increase in number of Time dimension up to the particular size) leads to the conclusion that the proposed Time structure is of a relational class. But on the other hand, complication of Time structure as physical object theoretically can cause a specification of some latent topological predicates. In this regard, it is necessary to mention paper [15] in which convincing physical proves of existence of particular Time properties are given.

Thus, new structure of Time naturally unites both substantive and relational approaches.
4. Conclusion.
At more detailed development of Sakharov A.D physical doctrine on space-time continuum (Time is identified as topological structure with a multi-dimensional signature), multiplicative model comprising both particular number of additional compacted dimensions of Time and classical one-dimensional Time of the Universe was found out. It is clear, that additional dimensions of Time in such approaches as Kalutsy-Klein one, to some extent, cause emergence of ghosts and tachyons. However, there are solutions [2] in which states with negative norm were not observed. However, a question of particles with negative mass is still open.

Based on the concept of Time affinity explained in this paper, it is logical to assume a possibility of maximal penetration into the singularity nature (cosmological type). This is explained by the fact that at approaching in macrotime to such objects, physical processes in microtime at all Time coordinates become essential [1].
In case if the option of 5-dimensional Time structure in the Universe is realized, then it is probable to expect positive results in creation of Minkowski space-time (energy-pulse tensor is not equal to zero) without efficient 
[image: image114.wmf]L

 term [12].  

It is clear, that now it is difficult to know whether the hypothesis of expanded Time signature with an even number of additional compacted time-like dimensions will find use in many-dimensional theories. This will be shown in future scientific research.
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