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Part 1. Philosophical Categories and Physical Terms

Introduction

Considering problems of the fundamental physical theories, we had to study and to analyze more than 300 books and papers on philosophy of natural sciences. It was a difficult enough operation. The reasons are some philosophical researches in which author thoughts  " flow along thin branches". The ends of thoughts are lost in thin branches behind dense foliage of the citations and reasoning. Authors of other papers make large hard work in the historical analysis, reducing and comparing the numerous points of view, and it only was to show a well-known banal position. The citations are not a proof. In this paper we wanted to avoid evocative such ways, and we were guided with the philosophical rule: "a true (verity) is always concrete ". 


1. 1 Concreteness of scientific true

The first aspect is the following. The concreteness of scientific true is that any hypothesis or scientific theory and any definition of the scientific term (a special scientific category) always have the limits of their applicability. We risk receiving erratic outcome or false interpretation of phenomena when we use them outside of these limits. The development of fundamental theories has the purpose to dilate these boundaries permanently by way of perfecting the fundamental theories.

The second aspect is the following. It has immediate tie with the first aspect. The development of scientific knowledge as the theories always presumes an improvement and increase of volume of our knowledge. At first the new theoretical or experimental information rejects any erratic representations of the existing theories. Due to this the boundaries of applicability of already existing theories are narrowed down. In the second, a new information allows to add a positive part of old representations by new hypotheses and theories. In turn, they give the expanding of limits of authentic knowledge. The constant development of a fundamental science improves or rejects existing representations. In this sense the scientific true is the process of knowledge, which will stop never. But an external side of the process is fixed for each period of an advancement of science. Any theoretical representation, which has absolute applicability (i.e. it has infinite limits of applicability) or absolute invariability of the contents at time, is a dogma (absolute true).

1.2 Definition of special scientific categories 


Told above bodily concerns to the scientific terms (special scientific categories). Special scientific categories can conditionally be divided into two groups. The first group is fundamental special scientific categories. They carry main semantic load of the fundamental theories and they have immediate tie with its conceptual contents. The second group is derivative categories from special scientific categories, i.e. categories, which are based on the categories of the first group.

For example, in physics we can use the concepts: the mass, charge, space, time etc as fundamental special scientific categories. This division is a conditional enough.  We can regard, for example, the concept "speed" either to first or to the second group depending on the contents of the fundamental scientific theory.

The definitions of special scientific categories have one important aspect. Attempts can not be successful to give definitions of these categories being only within the framework of the private scientific theory or even within the framework of scientific discipline (for example, physics). Reasons are the following.

At the first, in physics there are no absolute initial concepts, which could become certain "atoms" in Democrit's sense, basing on which, we could give absolutely precise definition of physical concepts and special scientific categories. In mathematics  (for example, in geometry) we can postulate a system of the axioms and build up a particular theory using them. The physics is an experimental science and such situation is impossible in physics. The attempts of similar axiomatization can reduce to dogmatism and stagnation of development of our representations about nature. 

Secondly, we do not know, and we can not know absolutely all properties of defined concept without exception. Due to this reason any definition of a fundamental scientific category will have uncertainty or degree of freedom. Certainly, the advancement of science allows permanently to improve definitions and to charge their contents with new tags and properties. But it is only process having limit in the indefinitely remote time. The indicated degree of freedom does not allow us to give not only onevalued definition of scientific categories, but also to give us an onevalued explanation of phenomena, to open an essence of phenomena etc. It could reduce physics to a level of astrology or alchemistries.

Only philosophical categories, which should go into and which always exist in definitions of scientific categories, add a missing part of knowledge, filling conceptual vacuum. They are the material object (substance, field...), property, essence of phenomenon etc. We shall show an example of a definition.  

The Electromagnetic Induction  is an phenomenon of arising of electromotive force in conductor when the magnetic flux through a closed circuit changes or when conductor, which moves relatively the magnetic field, crosses the field lines.

Certainly, we could give also an other definition of concept " electromagnetic induction ". But any definition will be always (obviously or in implicit form) comprise the philosophical category "phenomenon". It is necessary to note that any special scientific category loses the fundamental value and finds form of the usual term in applied researches (applied disciplines of theoretical, technological or designer area). But even here philosophical aspect of contents of definition is again saved implicitly.

Unfortunately, similar "transformation" creates illusion of absence of a reciprocal relationship of philosophy and physics, and it is frequently interpreted as " the uselessness of philosophy " in an orb of a science and in an orb of basic researches.  The negative relation to philosophy of the part of the scientists is magnified due to the fact that philosophers frequently do not see the concrete forms of ties of philosophy and physics. It reduces philosophy of natural sciences into a "street", where mainly two directions take place: dogmatism and illustrationism. An essence of illustrationism is when philosopher retells contents of a physical theory at a popular level and he is adding banal philosophical trues to his analysis. Illustrationism has found wide use in transactions of philosophy of natural sciences and, like dogmatism, fairly calls up the negative relation of scientists to similar philosophical "researches".

Thus, the philosophical category supplements definition of a special scientific category, makes it more concrete and removes uncertainty. The definition of a special scientific category is invariable within the framework of the fundamental scientific theory. A philosophical category, which is included into the definition, should be invariable also.  The principle of stability of a philosophical category follows from the definition. For example, the material object can not be converted into a property, and the property, in turn, can not be considered as a substance.

We should add the following. Apart from special scientific categories there are categories which are common for physics and philosophy (for example, substance space, time, interaction and others). Now we may show examples of typical epistemological errors, bound with mistaken use of philosophical categories.

1.3 Examples of epistemological errors

Example 1. Phenomenon and essence. 
The interpretation of a phenomenon as essence is an epistemological error. The error arises if scientist does not understand the difference between these categories. Ptolem's system and Einstein's Special Relativity theory are the theories, which contain these errors. In papers [1], [2] the tags, which help to distinguish a phenomenon from essence, are considered. In these papers the analysis of epistemological errors of the theories is given.

Example 2. Identification of different properties. The gravitational property is ability of material bodies to attract each other. This property is determined with a gravitational mass mg.

The inertial property is ability of a material body to counteract to any change of its speed when a force acts on the body. The property is characterized by an inertial mass mi.

Einstein had advanced his hypothesis about equivalence of inertial and gravitational masses (mi = mg). Using the principle of the concreteness of true we can state that equivalence should have limits of applicability, outside which it be violated. If we shall obstinately defend this hypothesis, skipping a principle of the concreteness of true, then we shall inevitable impinge in dogmatism, preaching up to absolute true (mi = mg). 

Thus, the identification of different properties, which inhere to one material object, is a wrongful procedure, which results with epistemological error.

It would be more reasonable to name a gravitational mass by a gravitational charge using analogy with electrodynamics. Such approach undermines fundamentals of Great Relativity theory. But it does not contradict logical using of philosophical categories and principle of the concreteness of true.

Example 3. An identification of alternative properties. We speak about an identification of alternative properties, which belong to one object (wave-corpuscle dualism). It is known that a corpuscle and wave have some alternative properties. For example, the inertial rest mass of a charge is distinct from zero, and the rest mass of a wave is always equal to zero.

The corpuscle can not have a zero rest mass and nonzero rest mass simultaneously. The dualism of a wave and particle has difficulties, when we give interpretation of quantum phenomena, because of boundary absence of using of these properties. The boundaries are required by the principle of the concreteness of true. We show how to escape this inconsistency.
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Fig. 1

Let an electron be transiting through a monatomic film, as shown in fig.1.  When the electron goes in the field of electromagnetic interactions, we should consider it as a particle. Probability is always equal 1 to detect the electron in a point A (xo, yo, zo, to) of 4-space. The Schroedinger equation, as it is known, is not capable to predict this outcome.

Let now the electron be moving in the area of quantum and electromagnetic interactions, i.e. between atoms. Because of the interaction some electron properties as mass, structure etc. shall remind wave properties. The scheme, which is depicted in figure 1, is only case history. 

If we hold on to scientific logic, we should not combine alternative properties inside a uniform site with an eclectic method. Always it is necessary to determine using boundaries of concepts, i.e. conditions, at which those or other properties arise and fade. Probably, such approach would allow releasing quantum theory from probability interpretation of the function 
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 and to exchange quantum mechanics of point particles by mechanics of extended particles
. This idea has the right to existence and would be checked.

1.4 Common categories.

Considering special scientific categories, we have shown that philosophical categories exist in them as an obligatory part. Now we shall consider some categories, which are common for physics and philosophy. They are material objects, space, time, interaction, state and others. Due to a Great Relativity theory a space and time are most interesting for the analysis. The problem of space and time is extensive. Here we shall consider only those problems, which either are hidden from scientist attentions or are containing errors.

Space. The main problems of the category are curvature of space and correlation of space and ether. To make visible the presence of space curvature we use the following procedure. Two points a and b (see fig. 2) are selected from space. Some vector Aa is selected in point a, and it moves in point b. We designate the transferred vector in this point as Ab. Now we have two vectors, which can be compared. If Aa>Ab, it is possible to state, that the space is curvilinear.
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Fig. 2

This simple proof has essential defect. We can not compare two vectors immediately. For this purpose we should transfer one of two vectors to a point, where there is other vector. For example, we may transfer vector Ab to point a. However, we can not transfer this vector by "way outside space" (or by "spaceless way"), i.e. ignoring the properties of space. Consequently, both vectors will be identical after return and comparison of the initial vector with transferred vector. Thus, other procedure of matching is necessary.

We designate curvilinear space by the symbol C ((, (, (). The space occupies infinite volume. Now we shall enter Euclidean space E (x, y, z) in the same infinite space. Thus, now the same infinite volume is featured by two ways: with the space C and space E. These spaces "are inserted" one in another. We shall assume for simplification that the one-to-one correspondence takes place between any points of two spaces.

Now we offer other procedure of matching of vectors in curvilinear space. We select two vectors Aa (C) and Aa (E) in point a. They are equal on the value and direction. Now we move both vectors from point a to point b. The vector Aa (E) belongs to Euclidean space. It moves in parallel to itself Aa (E) = Ab (E). The second vector moves in parallel to itself in space C. We can spot the value of space curvature of C in point b with comparing vector Ab (E) with vector Ab (С)

So that to spot curvature of a certain space, we should necessarily have Euclidean space in relation to which curvature of researched space will be determined. The mathematicians know about it and they always imply presence of Euclidean space in the reasoning. Physicists miss from attention this important fact. Therefore curvature has absolute sense instead of relative sense in their reasoning.

In our reasoning we supposed that the coordinates of curvilinear space C are expressed through coordinates of Euclidean space E:
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With the one-to-one correspondence we can write:
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The former Euclidean space E will look "curvilinear" in relation to space C (in coordinates of space C). In turn, the space C will have properties of Euclidean space. 

So that to find curvature of space: (i) we should have some basic Euclidean space, in relation to which curvature will be determined; (ii) the basic space E should have physical sense and should have tie with any phenomena of material world; (iii) the space curvature can not have sense of absolute curvature, it is curvature of one space only in relation to another. 

The "elementary" problem is saved: why we should consider curvilinear space C as substantial space instead of Euclidean space E, in spite of the fact that they equivalently feature our substantial space within the framework of the physical theories and representations?  

Apparently, we can delete Euclidean space never. It pursues us similarly to our shadow. The Newton had penetrating right to speak about mathematical space. The mathematical space has an expansion, isotropy and capability to penetrate all material objects without exception. Mathematical space has no other properties.

The modern physicists write that the physical space can not be empty or pure vacuum. However they make sometimes an error. For example, the part of the scientists states that the space is ether, which has additional properties in relation to properties of mathematical space (identification of space and ether). Here we should agree with them only in one point. The space is really not empty. It is filled by different kinds of the material substance (ether). Unfortunately, sometimes they go further. The properties of this substance or ether are added to the space, but not to material ether. Due to such step the space was transformed either to material objects or to a property of material ether etc, or even on the contrary: a substance in their representations (but not in practice!) is converted to the function of space geometry. However, the space is not simple property of a substance, and one is the special philosophical category, which differs from ordinary property of any material object or material body. We completely support this thought of materialists. The space is the condition of substance existence or " the radical form of substance life ". The reduced reasoning can be used for the analysis of Great Relativity theory. It was Einstein, who made a coupling of space and time with a gravitational field, and who has made an epistemological error. His substance was transformed to property defined by space curvature. He did not understand that the space curvature is relative concept, which can be defined only in relation to other space when there is a measurement standard (Euclidean space). He has used implicitly Euclidean space without the description of its physical essence. The Einstein's epistemological error in Great Relativity theory is a prolongation of his other epistemological error, which was surveyed by us earlier (identification of different properties: mi = mg). The Great Relativity theory has one more serious disadvantage. Its mathematical formalism is not correct, as shown in [3].

Time. The time, as well as space, is also radical form of substance existence. It would be possible to iterate same reasoning which is fairly for space. In Newton's theory the time is uniform (homogeneous), i.e. it flows in equal rate or rhythm in Universe. To detect distinction of time rate for different space points or rate change in different instants in one point we should have standard "time segment", which we could save during time flow, we could carry from one space point to another.  For this aim we could have this measurement standard (even hypothetically), which we may translocate along time axis forwards and back. It would be more convenient for us to have "Euclidean time axis", which could help us to measure the time rate in each point of space. Unfortunately, we have only existing physical clocks of different constructions (from glass and mechanical clocks up to atomic). These clocks always have a particular error and other disadvantages, which are intrinsic for any measuring instruments. But, even if we have detected distinction of time rate in space point or on a temporary axis, we could always explain the change of observable time rate with Doppler effect or with influence of different fields to physical processes in clocks.

Thus, we have the following dilemma. On the one hand, we have the absolutely precise physical theory of time or theoretical standard precise clocks, and we deal with varying time, which rate is various in different points of space. On the other hand, we have our technical clocks, rate of which depends on physical conditions, and theory with the uniform world time. Apparently, the first variant has no the physical basis, and it should be rejected.

Conclusion.

So, we have clarified the following.

Any definition of special scientific category or physical concept has a tie with some philosophical category indissoluble. The philosophical category having an obviously form (or implicit form) is a part of special scientific concepts or terms. Thus, the immediate tie between philosophy and physics takes place always. But it is not the unique form of the tie.

In applied scientific researches the special scientific category loses the philosophical contents, and it transforms to the usual term. But it does not mean that the tie between philosophy and applied disciplines is lost. The tie is saved, but it is not direct immediate. The tie operates through the fundamental theories.

The philosophical category, which is included in definition of physical concepts, is steady as well as definitions of these concepts within the framework of the fundamental theory. Thus, this is important to understand the following:

1) The material objects can not be transformed to properties. A property of the material object can not be considered as a certain material body, field or material substance.

2) The material objects or their properties can not be converted to the conditions of substance life (space or time) and back.

3) Within the framework of the physical theories we can not spot absolute curvature of space. We can spot only relative curvature. For this purpose we should have standard Euclidean space having a physical sense within the framework of the physical theories.

4) We have not theoretical instruments for measurement of time rate in different space points and for measurement of time rate at the different instants (prior, present and future time). 

We list typical epistemological errors, bound with incorrect use of philosophical categories in the physical theories. 1) Explanation, in which the phenomenon substitutes an essence or is interpreted as an essence. For example, geocentric Ptolem's theory, Special Relativity theory etc. 2) Transformation of property to the material object. For example, explanation of Trauton and Noble experiment. 3) Unconditioned identification or association of alternative properties. For example, hypothesis about equivalence of inertial and gravitational masses, about wave-corpuscle dualism.

We have considered only one of filaments linking philosophy and physics. The common tie will be surveyed in the following part. 
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� The hypothesis. There are electrons of two states (inertial states of electrons and inertialess (wave) states of  electrons).
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