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Abstract:
An overview of a new theory of physical information is
presented. Starting out from the Lagrange density and from commutators of
communication relations of quantum mechanics, defined in a common space
time point, matter, charge, radiation and vacuum are represented by three
dimensional structures of four dimensional fields. With this representation
their properties and their interaction can be described by physical information
under conditions of the principle of Hamilton. The physical information is
action described by four dimensional components of the vector potential in
three dimensional structures with oscillator properties. Applying this concept
the effects of quantum mechanics, of the electromagnetism and of gravitation
can be described locally and causally.
Keywords: Physical information theory; structure and oscillator properties
of masses; charges; radiation and vacuum; quantum mechanical effects;
gravitation

1. Introduction
As information a physical value is defined, which characterizes an elementary object,
in an interaction between objects is exchanged and which describe the changed properties
of the objects after interaction. In following action is proposed, included in a three
dimensional structures, consisting of four dimensional fields of the vector potential as
physical information.
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Basis of the following report is the classic physics and quantum mechanics: objects
are described by the Lagrange density and by commutators of communication relations.
For the communication relations a covariant four dimensional form, [1], will be used with
the foundation that structures used in following are described by four dimensional closed
relations, in which the time is always included.
In variation to the approach of classic physics and quantum mechanics in this report
the assumption is made that the fields contained in the Lagrange density and in the
commutators of communication relations, defined in a common point of space time, are
depending from each other and in their entirety are characterizing an elementary object.
For a description of the mutual dependence of the fields, the products of the Lagrange
density and of the commutators of communication relations are transformed into the
Fourier space, where the obtained correlations are describing the dependence of the fields
in the correlation product, [2,3]. The correlations express in classic physics the influence
of one field (the conjugate field) on the properties of the other field in the correlation
product. For a representation of the objects by the entirety of correlations, the fields in the
correlations are connected with each other under conditions of the third law of Newton.
For this purpose it is assumed that the correlations represent currents flowing always from
the creator to the annihilator. It can be shown that in this way defined currents are the
same, as the currents defined in relativistic quantum mechanics [4]. In a rest frame an
elementary object must fulfil the third law of Newton that means that for each current in
the three dimensional structure of the object another residual current must exists, with
the same amount and the same current sign, but of opposite direction. In following all
correlation structures of elementary objects will be constructed in a rest frame under
the conditions of the Principle of Simultaneous Contrary Oscillation (PSCO), which
expresses the validity of the third law of Newton of an oscillator. Under these assumptions
three dimensional closed structures are obtained with four dimensional fields. These
structures will be called correlation structures of elementary physical objects. Between the
correlation structures and their description on space time by the Lagrange density and the
commutators of communication relations there exists a definite relation: each object must
always simultaneously be described by the same fields in space time and on correlation
space (section 12).
The correlation structures of objects consist of fields of the Lagrange density and of
covariant four dimensional commutators of communication relations; they are quantized,
therefore. The correlation structures can always be formulated in two equivalent
expressions, which are distinguished by the correlation directions. Because the correlation
directions describe currents, the two identical structures with different directions of
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Figure 1. Cubes of the Ei or Bi fields with four strings of the form µν-µν,
νµ-νµ, νµ-µν and µν-νµ each with three correlations between the partial
derivations of the vector potential directed in three orthogonal directions in
the cubes. Arrow describe correlations.
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correlations are interpreted as two different spin directions. The two spin directions
are marked by O and X. Beside the two correlation directions the two expressions can
be distinguished by the signs of the fields. For different signs of fields and different
correlation directions we call the two structures as two states and it is assumed that these
two states describe two states of an oscillator of the object. Physical objects obtain in
the present formalism three dimensional structures and have oscillator properties. It is
assumed that all objects consists of a large number of oscillators.
It is postulated that the µ = 0 oscillator part is the source of oscillation of the four
dimensional oscillators; the µ = 0 oscillator oscillate between the two states with its sign.
The µ = 0 oscillator is in its state Z1 positive and in its state Z2 negative. For the source of
oscillation the action is chosen. As will be shown, this is justified by the structure of the µ
= 0 oscillator, which main part are the correlations formed from the µ = 0 commutator of
communication relations of quantum mechanics. Objects in the presented formalism are
characterized by two spin directions and by two oscillation states.
2. General Rules for the Formation of Structures and their Interactions
Structures of elementary objects and their interactions are formulated under conditions
of the principle of Hamilton, which expressed onto correlation structures says that their
properties and interactions must occur under minimization of action. The principle of
minimization of action includes the laws of Newton and the PSCO.
For the description of radiation and of vacuum the components of vector potential
and for the description of objects with mass and charge the scalar fields are used. Instead
of describing, as in quantum mechanics elementary objects by a wave function, the objects
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are described by a large number of mass/charge oscillators and their connection with the
photon cloud. An electron, for example, will consists of scalar oscillators, describing the
charge- and the mass-core of the electron and separately of photons of static Maxwell
fields, interacting with the oscillators of the electron-core. The distinction between the
core of the mass/charge object and its photon cloud is of elementary concern for the
interpretation of the properties and interactions of matter, charge, radiation and vacuum.
In following the structures and their properties of the photons of Maxwell fields and of the
mass objects will be discussed first separately and then their interactions.
3. Correlation Structure of Maxwell Photons as Carrier of Action
The correlation structure of photons is developed from Maxwell fields. The Maxwell
photons are the core components of the presented theory of physical information. The
products of the fields of the energy-momentum tensor of Maxwell fields and the products
of the fields of the commutator of communication relations, both represented by the
components of the vector potential, are Fourier transformed by the described method and
the obtained correlations under conditions of the PSCO are formed into four dimensional
structures. The obtained correlation structures should describe all properties of Maxwell
fields, especially the photons of light, the photons of the electric and magnetic interactions
and the photons of electromagnetic waves. The correlation structure obtained from the
trace of the energy momentum tensor consists of two parts: the correlation structure of
photons of static electric and magnetic fields and of a structure related to the photons
of light. Both structures are developed from a general structure of Maxwell fields: the
general structure describes the interaction between the photons of static Maxwell fields
and the photons of light. From these two structures especially the two spin directions O
and X can be identified. Each of the photons O and X consists of two parts (1/2) and (0/3),
which describe preferentially the transversal and the longitudinal parts of the photon,
respectively. And each of the photons O and X contain a covariant four dimensional
commutator of communication relations.
The correlation structures of photons of Maxwell fields consists of the same number
of positive and negative sets of components of the vector potential {Aµ , µ = 0, 1, 2, 3}
and of 16 cubes, each of the cubes formed from twelve correlations between the partial
derivations of the components of the vector potential. The 16 cubes follow from the trace
of the energy-momentum tensor of Maxwell fields in Lorentz gauge. Each of the 16 cubes
consists of six Ei and Bi , i = 1,2,3 cubes, fig.1, which describe the electric and magnetic
fields and of four unity cubes ∂Aµ , µ = 0,1,2,3, fig.2, which contain only the correlations
between the partial derivations of one µ of the vector potential. The cubes consist always
of four strings with three correlations, which are always directed in three orthogonal
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directions in the cubes. To the four unity cubes ∂Aµ the four correlations of the products
of each µ- commutator of communication relations are related (fig.2). The correlation
structures of Maxwell photons formed by the two parts (1/2) and (0/3) consists always of
two planes, which are connected with each other by the vertical correlations in the cubes.
In one plane all creators and in the other plane all annihilators of the vector potential
are located. During oscillation between the states from all creators of the creator plane
currents are flowing simultaneously by their strings to all annihilators of the annihilator
plane. This flow direction of the currents between the two planes is also the propagation
direction of the photons in space time (section 4). The photons propagate in vacuum by
induction, by inducing under conditions of the PSCO correlation structures in vacuum
(section 11).
4. Source of Action, the µ = 0 Oscillator
The four unity cubes ∂Aµ follow from the energy-momentum tensor. Two of the
four correlations of a µ- commutator of communication relations generate two current
strings between a creator and an annihilator: one between a positive creator and a negative
annihilator and one between a negative creator and a positive annihilator. (The four
convolutions also generated by transformation on Fourier space describe the internal
interaction in the components of the vector potential and are not of interest in this report.)
The strings start with a creator of the vector potential, pass three orthogonal correlations
between the partial derivations of the vector potential in the unity cube, leave from unity
cube and flow into an annihilator, fig.2. The strings between creator and annihilator are
interpreted as a positive current starting from a positive creator and as a negative current
starting from a negative creator. During change from one state to the other the positive
and negative currents are flowing simultaneously from the creator to the annihilator and
after completing the oscillation part the annihilators are changing into a creator and
the creators into annihilators, which is a start to the following part of the two stages of
oscillation. The currents in the unity cubes are always activated by the µ = 0 oscillator
and describe the commutators of communication relations. In a common circulation
direction the positive and negative currents annihilate each other. This can be shown by
transforming the currents back into space time. Relating the positive and negative currents
with different circulation direction to a common circulation direction − the negative
circulation direction clockwise is used − a positive or negative residual current is obtained.
The positive residual currents are forming on space time a positive commutator [Aµ , ∂Aµ ]
and a negative residual current a negative commutator [∂Aµ , Aµ , ] (Products between two
creators and between two annihilators must be introduced). The formation of commutators
of communication relations is considered as the formation of positive or negative action.
The vertical correlations in the unity cubes describe the products between the partial
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derivations of fields in the Lagrange density and in the equations of motion.
Under the assumption that the currents in the commutators describe action, the µ =
0 oscillator can be also interpreted as an oscillation of the positive and negative sign
between two interacting components of the vector potential +A0 =+ A0 +− A0 and
−A0 = −+ A0 −− A0 . This is shown by the following relations:
State Z1
++ A0 ← ∂A0 ← −− A0 ,
+− A0 → ∂A0 → −+ A0

state Z2
−− A0 → ∂A0 → ++ A0
−+ A0 ← ∂A0 ← +− A0

(1)

The conserved positive and negative components of the vector potential +A0 and
−A0 with the same amount will not annihilate each other and disappear, but will oscillate
between a positive and a negative value exchanging simultaneously two currents, which at
each time annihilate each other. This occurs under the condition of minimization of action.
This oscillation is the basis of the formation of action in each of the oscillation states:
the tension between the two different signs of the components of the vector potential.
In a correlation structure the components of the vector potential occur always in equal
positive and negative sets of the four dimensional vector potential {±Aµ , µ = 0, 1, 2, 3}
as a part of a three dimensional structure. The equal amounts of action in the photons are
a consequence of the minimization of action. Thus the commutators of communication
relations of quantum mechanics become in the presented formalism oscillators, and in
the following discussion as part of a four dimensional structure become the physical
information, which characterize the properties of an elementary object, is exchanged
during interaction between objects, and describes after interaction the modification of the
properties of objects.
5. Correlation Structure of Photons of Light
The relations in (2) are describing the structure of the photons of light at the example
of the O-photon in its oscillation state Z1
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The two parts of the correlation structure of the photon (1/2) and (0/3) for clarification of
the construction are displayed separately. The correlation structure of the photons of light
consists in all its properties of two sets of positive and two sets of negative components of
the vector potential {±Aµ , µ = 0, 1, 2, 3}. The cubes E3 and B3 of the photons of light
are not activated. The correlations of the four dimensional commutator of communication
relations are in the structure represented by double arrows, the other correlations,
represented by single arrows, are spin correlations. The correlations are always directed
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from the creator to the annihilator and the signs of correlations are changing between the
correlations; the positive signs are marked by bold letters. The µ = 0 oscillator is in (2) with
state Z1 positive [Aµ , ∂Aµ ] and the µ = 3 oscillator negative. In state Z2 all correlation
change their direction and the components of the vector potential change their signs. The
transversal commutators µ = 1 and µ = 2 are equal zero, because the currents in their cubes
have different current signs and the same circulation directions: the photons of light are
only longitudinal activated (which is in some contradiction to the theory of S.N. Gupta and
K. Bleuler, [5]). The commutators of longitudinal communication relations change their
signs with the change of states. The structure (2) represents an elliptic polarized photon.
For the elliptic polarized photon all currents in the Ei and Bi cubes are activated (current
different from zero; currents are different from zero, when they overlap constructive).
From the elliptic polarized photon (2) the elliptic polarized X-photon is obtained by
inverting all correlation directions, the second oscillation state Z2 is obtained from the
structures of the photons O or X by inverting all correlation directions and all signs of
the vector potential components. The linear polarized O-E2 /B1 -photon is obtained from
the elliptic polarized O-photon (2) by changing the circulation directions and the signs
of the components of the vector potential in the paths gr and bu (Changing at the same
time direction and signs in a path the number of positive and negative components of the
vector potential is not changed). The linear polarized O-E1 /B2 photon is obtained from the
O-photon (2) by changing the direction of correlations and signs in the paths gl and bo.
Similar results are obtained for the X-photon.
The described correlation structures of the photons of light have wave properties:
simulating interference by an overlap of the two oscillation states, all currents cancel to
zero. From the photons of light with wave properties the photons with particle properties
are obtained by exchanging the signs of the transversal components of the vector potential.
Doing this, the number of positive and negative components of the vector potential remain
the same, as in the photons of light with wave properties, and the currents in the transversal
oscillators are remaining equally directed and still cancel each other. In a simulation of
interference by an overlap of the two states, the currents add and the photons show no
interference. The transfer between wave and particle properties occurs without a change
of action (frequency).
6. Correlation Structures of Photons of Static Maxwell Fields
The correlation structure of static Maxwell fields is different to the correlation structure
of photons of light. In relations (3) the correlation structure of an O-photon of static
Maxwell fields of a negative charge in state Z1 is shown.
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The interpretation of the structure of (3) is similar to the structure (2). The X-photon is
obtained from the O-photon by an exchange of all correlation directions. The photons of
static Maxwell fields consist of O-X-photons. Each of the photons O or X is constructed
from five sets of components of the vector potential {±Aµ , µ = 0, 1, 2, 3}, the photons
O and X have in the combination O-X common one positive and one negative set
{±Aµ , µ = 0, 1, 2, 3}. These two sets of vector components are forming the central part of
the O-X-photons (the alpha path). In difference to the photons of light in the O-X-photons
of static Maxwell fields also the E3 and B3 fields are activated and the spin is annihilated
between O and X. The positions of the 16 cubes are for photons of light and for static
photons the same, which expresses the interaction between the two kinds of Maxwell
photons.
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Similar as for photons of light, the basic structure of the O-X-photon form all properties
of static electric, static magnetic and electromagnetic fields. For saving space the different
structures will not be reproduced in this report, but some of their properties will be
described. All structures are collected in the appendices of [6]. An important feature is
the interaction of the photons of static Maxwell fields with the oscillators of matter and
charges. At first the properties of the photons of static Maxwell fields will be discussed
and after the discussion of the oscillators of charges and masses their interaction with the
static photons will be analysed. In general it is assumed that there are a large number of
static photons interacting with a large number of scalar oscillators and the whole number
of oscillators determine the properties of a charge or matter (for example an electron).
7. Wave-Particle Dualism of Photons of Static Maxwell Fields: Particle Properties
The activity of a photon is determined by the kind of activation and by the amount of
action content. The source of action in the photon is the µ = 0 oscillator, which oscillate
between a positive and a negative value of action. The effect of action of the µ = 0
oscillator is transmitted by the currents to the whole four dimensional photon: under
conditions of the PSCO from all creators of the creator plane the currents are flowing
simultaneously to all annihilators of the annihilator plane of the correlation structure of the
photon. The change of flow of currents, in the correlation structures during a change of
states, generates the change of properties of the static photon and the change of properties
of the photon is connected with a change of scalar oscillators, which are constituents of the
object. A change of action causes a change of canonical momenta (section 12); the change
of action results in an in-elastic interaction and occurs in the longitudinal oscillators µ = 3
and µ = 0. All interactions concerning the transversal oscillators µ = 1 and µ = 2 are only
elastic interactions (except magnetic properties, sections 9 and 15), because the currents
cancel each other by an overlap of currents with the same direction and different current
signs; in elastic interactions only a change of direction of movement occurs.
The photons of static Maxwell fields with particle properties have the following
properties. The µ = i oscillators have in both oscillation states the same signs: negative for
negative charges and positive for positive charges, while the µ = 0 oscillator is positive in
state Z1 and negative in state Z2. In particle properties the currents of the O-X-photons of
a particle with positive signs in µ = i in unity cubes of state Z1 are completely cancelled
by an overlap with spin correlations of the same direction and of opposite current signs.
The static O-X-photons of a positive charge is in oscillation state Z1 not active. In state Z2
all four unity oscillators of particle are active and have in the µ = 0 oscillators a negative
sign of action and in the µ = 3 oscillator a positive sign of action ((µ = 0: OZ2 (1/2)/(0/3)
= (−−)/(++), XZ2: (++)/(−−), µ = 3: OZ2:(1/2) = (+−), XZ2: (1/2): (−+))): the
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charge of a particle is active in state Z2 and determines the properties of a positive charge
with real positive action in the µ = 3 and negative in µ = 0 oscillators. For photons of
an anti-particle with negative charge the opposite is valid: the longitudinal oscillators are
active in state Z1 with positive sign of action in the µ = 0 oscillator and negative sign in the
µ = 3 oscillator, in oscillation state Z2 all currents in the static photons of anti-particles are
deleted by an overlap of currents of spin correlations with opposite current signs. Charges
are active by real action in longitudinal oscillators in their particle state.
The photons of static Maxwell fields active with real action in longitudinal oscillators
of only one oscillation state have particle properties: if the two oscillation states are
overlapped the longitudinal oscillators are not annihilated. For the demonstration of
particle properties of O-X-photons of a positive charge the relations (4) are depicted. For
saving space only the central part of the structures are displayed; they can be completed
using the relations (3).
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(4)
As follows from the properties of the correlation structures of photons of particle
and anti-particle, an overlap of both structures of the active oscillation states, results in a
complete annihilation of all currents in the structures.
8. Wave- Particle Dualism of Photons of Static Maxwell Fields: Wave Properties
In the following combination of correlation structures of photons of static Maxwell
fields with positive and negative action the photons of static Maxwell fields with wave
properties are obtained:
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W1α = OZ1(+)-XZ1(−), W2α = OZ2(+)-XZ2(−)
W1β = OZ1(−)-XZ1(+), W2β = OZ2(−)-XZ2(+)

(5)

The states W1 and W2 are always occur together in the version α and β; in a rest
frame the photons O and X have the same amount of action and with same signs of action
in the µ = 0 and µ = 3 oscillators (marked with the sign in brackets). The transversal
oscillators are deleted by different signs of currents and the same circulation in the unity
cubes. In the states W1 and W2 the photons O and X have different signs of action; action
is in each oscillation state annihilated in a rest frame. O and X have in the two oscillation
states different signs of action: the photons with wave properties carry (together with the
scalar oscillators, section 14) no charge, their action is deleted in a rest frame. In relation
to another rest frame, in relation to which the wave is moving, the oscillation states W1α
and W1β are positive and in the states W2α and W2β negative. This is, because in state
Z1 one of the photons O or X with negative action is cancelled by spin correlations and
in the other state Z2 one of them is cancelled with positive sign. In (5) the not cancelled
photons are marked by bold letters. The photons W1 and W2 have wave properties,
because they are interfering with their different signs in the longitudinal oscillations; by an
overlap with different states they cancel their action. The photons (5) operate for particle,
anti-particle and neutral particles, which is the reason why molecules easy are able to form
wave properties. The formation and interaction of photons with wave properties will be
discussed together with the oscillators of charges and masses in section 14.
9. Magnetic Properties of Photons of Static Maxwell Fields
From the correlation structure of Maxwell fields with particle properties the photons
of magnetic fields are obtained in activating the transversal oscillators and combining the
photons O and X of different charges and with different oscillation states. Two different
magnetic photons with different properties are obtained, which oscillate in two different
states:
M1 = OZ1(+)-XZ2(−), M2 = OZ2(−)-XZ1(+)
E1 = OZ1(−)-XZ2(+), E2 = OZ2(+)-XZ1(−)

(6)

The photons M1 and M2 are obtained from photons of static Maxwell fields with
particle properties in which the electric properties are completely deleted (section 7) and
the photons E1 and E2 are obtained from photons with particle properties, which form
the charge of the objects that is which have activated their longitudinal oscillators with
real action. The magnetic photons E1/E2 and M1/M2 are not activated in their rest frame,

Quantum Speculations 4 (2022)

13

because they have in O and X the same circulation directions and the action is deleted by
different signs of action in the O and X photons. The photons E1/E2 can be activate in
their longitudinal oscillators by currents in a conductor and the photons M1/M2 by their
transversal oscillators. The photons M1 and E1 have all related currents parallel and with
the same circulation directions and this is also for the photons E2 and M2, but of opposite
direction to M1 and E1.
The magnetic properties of a current in a conductor arise when the currents in the
longitudinal oscillators E1 and E2 are activated by the current in the conductor and the
currents in the E1 photons overlap with the photons M1 and the photons E2 overlap with
the photons M2 and the activation of action is transited from the longitudinal oscillators
of E1 to the transversal oscillators M1 and similar from E2 to M2. While the activation
of the E1/E2 oscillators occur by the current in the conductor in µ = 3 direction, the
activation in M1/M2 occur in transversal direction. One of the transversal directions is
the direction perpendicular to the µ = 3 direction of the current in the conductor and the
other transversal direction perpendicular to the other transversal direction and to the µ =
3 direction of the current in the conductor, which is the direction of the magnetic field
lines. Further details of magnetic photons are discussed together with the oscillators of the
charges in section 15.
10. Oscillators of Masses and Charges
The oscillators of masses and charges are constructed in the same way as the oscillators
of Maxwell photons, by constructing from the scalar Lagrange density and from four
dimensional scalar commutators of communication relations on Fourier space correlations
and from these forming under conditions of the PSCO closed structures. Details of the
construction of scalar oscillators are presented in [6]; in the present report only the results
will be discussed. For a description of the interaction of scalar oscillators with the photon
cloud of objects, two to each other conjugate oscillators O1 and O2 must be constructed.
Each scalar oscillator O1 and O2 consists for each coordinate µ of four closed paths
(µ1LS, µ1RS, µ2LS and µ2RS), which consists of the correlations of the Lagrange density
and of a µ-commutator of communication relations. In a comparison of the correlations of
commutators of communication relations of scalar fields and those of the vector potential
it can be shown that under conditions of wave properties the scalar correlations are
represented by the correlations of the vector potential, [6]. In relations (7) the two scalar
oscillators O1 and O2 are shown for the coordinate µ = 0 in the two oscillation states. The
currents of communication relations generated by the photons of static Maxwell fields are
already introduced into the scalar oscillators.
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Each of the scalar oscillators O1 and O2 consists of the two products of scalar fields ϕϕ†
and ϕ† ϕ and of µ-currents of an O-X-photon of static Maxwell fields. The correlations
between the two scalar fields are described by single arrows and the strings describing
the currents of the unity cubes in the O-X-photons are represented by double arrows. The
positive scalar fields are described by capital letters, the negative fields by lower letters.
The correlations of the commutators of the vector potential consists, as described above,
of one positive and one negative current, both with opposite circulation direction. These
currents are described in the scalar correlation structure (7) only by double arrows and the
current sign, the currents are related to the two photons O and X and their two parts (1/2)
and (0/3). Each of these four currents of the O-X-photon determines one path of the four
paths of an oscillators O1 or O2. For example, in the scalar oscillator O1 the current (0/3)
of the X-photon determines the scalar path µ1LS and the current (1/2) of the X-photon the
scalar path µ1RS. During change of state all correlations change their directions, while the
current signs remain the same. This changes the sign of the µ = 0 oscillator.
The structure of the scalar µ-oscillators are the same for description of charges and
masses; the difference between them appear in the connection between the oscillators
with different coordinates: the structures of the static photons and the structures of the
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gravitons are determining the structures of the four dimensional oscillators of masses and
charges. As will be discussed, the scalar µ-oscillators O1&O2 have a different behaviour
for particle, for wave and for magnetic properties.
11. Maxwell Vacuum
The Maxwell vacuum serves as carrier of elementary objects and as a mediator of
information. It is on the same basis constructed as the fields of Maxwell photons. The
Maxwell vacuum is developed from the general correlation structure of Maxwell fields; the
action in the photons of vacuum adopt a deactivated virtual form, in which the currents
forming the unity cubes have different signs of current and the same circulation direction.
If the currents at unity cubes in the four µ-coordinates of correlation structures of photons
of light and in photons of static Maxwell fields have different current signs but the same
circulation direction, their action is annihilated and they represent the photons of Maxwell
vacuum. This leads to different forms of photons of vacuum, which are discussed in details
in [6]. Two O-X-photons of vacuum are of special interest; they are discussed in fig.2.
Fig.2a shows the µ = 0 oscillator for an O-photon of static vacuum with deactivated virtual
action, in comparison to an µ = 0 oscillator of the same O-photon with activated action,
fig.2b. The two currents with positive and negative sign have in the O-photon of vacuum,
fig,2a, the same positive circulation directions in the path, the currents annihilate each
other, while the active O-photon in fig.2b have different signs of currents and different
circulation directions. The residual current in fig.2b in relation to the negative circulation
direction (clockwise) and the related action is positive and form the µ = 0 commutator
of state Z1. In fig.2c the µ = 0 oscillator of the O-X-photons of deactivated vacuum is
shown and in fig.2d the µ = 0 oscillator of the O-X-photon of the activated static Maxwell
fields with an O-photon with negative action in the µ = 0 oscillator and with positive action
in the X-photon. Both photons 2c and 2d have the same structure and the same signs of
currents, but the difference is that the photon in 2c is a photon of deactivated vacuum and
the photon in 2d contains two active commutators, one in O with negative and one in X
with positive action. As will be shown, the photon with the µ = 0 oscillator in 2d fulfils
the properties of gravitons (The description of gravitons by Maxwell theory was discussed
early in time, [8,9]).
As will be discussed, the photons of vacuum, the photons of light and the photons
of static Maxwell fields are able to interact by three different methods: by an overlap
(superposition), by induction and by entanglement. From the photons of vacuum it can be
expected that in general an overlap under annihilation of the currents in their correlation
structures occurs, what will also delete the currents in the Ei and Bi cubes annihilating their
electric and magnetic properties. The identity of structures of the photons of deactivated
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Figure 2. In (a) the deactivated µ = 0 oscillator, in (b) the activated µ = 0
oscillator, in (c) the µ = 0 oscillator of the O-X-photon of vacuum and in (d)
the µ = 0 oscillator with positive activated action in the X-photon and negative
activated action in the O-photon are shown.
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vacuum, fig.2c and the photons of gravity, fig.2d, is in the presented formalism the
condition for an interaction of the mass oscillators with the gravitons, forming the gravity.
This will be discussed in section 17.
12. Interactions: Particle Properties
The interaction between two charges or between two masses is different from the
interaction of a charge in an electric potential gradient or a mass in a gradient of gravitation.
The interaction of a mass or a charge in gradient occurs under formation of a rest frame
and to the formation of wave properties of charges. This is discussed in details in [10].
In the following the interaction between two objects (charges or masses) is discussed in
frame of the presented formalism.
As discussed in section 7, the O-X-photons of static Maxwell fields with particle
properties consist of one state − the particle state − in which action in longitudinal
oscillators is real with a positive sign in µ = 3 and negative in µ = 0 for particle and a
negative sign in µ = 3 and positive in µ = 0 for anti-particle. In particle state the interaction
between objects in the photon cloud occurs under exchange of information. The carriers of
information are the O-X-photons. If the two interaction partners are distinguished between
each other by a four dimensional delta of action in the photons of the photon cloud, in
an interaction by an overlap of the interacting photons, under conditions of minimization
of action, the two photons separate with the same amount of action. This interaction can
be expressed by the following formulation: in an interaction between the photons O-X
and O+∆-X+∆ the photons O+∆-X & O-X+∆ are formed. This interaction between two
O-X-photons of static Maxwell fields with different action fulfils the condition of the third
law of Newton: each of the interaction partners experience the same change of action.
The four dimensional deltas of action in the O+∆-X and O-X+∆ photons are virtual in
particle properties and during the following exchange state, during absorption by the scalar
oscillators they are real.
After absorption, the delta ∆ causes in the following particle state a change of
canonical momenta of the oscillator. This occurs according to the following model: the
correlation structures of scalar oscillators O1&O2 in (7) have particle properties. After
an interaction always the information of one O-X-photon with one delta ∆ is absorbed
in the O-photon and in the X-photon of the O1&O2 oscillators. The interaction occurs
under conditions of minimization of action. If the information of an O+∆-X-photon is
absorbed, the O+∆-photon in the oscillator O1 is interacting under a change of action by
the delta ∆, while the X-photon of the O+∆-X-photon is interacting with the X-photon
with the O2 oscillator, where no change of action occurs. The X-photon must interact with
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the X-photon of the O2 oscillator, because the X-photon in the O2 oscillator have opposite
correlation directions comparing with the X-photon in O1 oscillator. If the oscillators
O1&O2 were in a rest frame before the interaction with the O+∆-X-photon, the action
was neutralized. With the absorption of the delta ∆ the action is after absorption different
from zero, which is connected with a change of canonical momenta: the object changes its
rest frame. On the basis of minimization of action in the following absorption process of
an O-X-photon the delta ∆ will be located in the scalar oscillators O1&O2 at a photon O
or X in a way so that action is reduced. This process of interactions is continued up to a
new rest frame in which no additional interaction take place. The particle properties of an
mass/charge object is characterized by continuous interactions of the oscillators under a
change of action and a change of canonical momenta. If no further interactions take place
the object returns into a rest frame and become wave properties (next section).
The change of canonical momenta under absorption of a delta ∆ of action can be
shown in frame of the description of interaction of scalar oscillators. The scalar oscillators
(7) can be described in their states by the commutators of canonical momenta. The state
Z1 of the µ = 0 oscillator, for example, can be described by [π0 , π̂0† ] and the state Z2 by
[π̂0† , π0 ]. The canonical momenta have the form:
πµ = ∂µ ϕ + ϕ, π̂µ = ∂µ ϕ − ϕ, πµ† = ∂µ ϕ† + ϕ† , π̂µ† = ∂µ ϕ† − ϕ† .
(the derivate fields are dimensionless by normalization). If it is assumed that a particle
performs a four state oscillation process under absorption of a delta ∆ of action and the
delta is processed during the oscillation in particle properties, this results in the following
¯ † = π̂ † −∆π̂ † and the correlation structure (7) will
canonical momenta: π̄0 = π0 −∆π0 , π̂
0
0
0
obtain again the form of commutators between the canonical momenta. The information
of the delta ∆ is stored in the memories of the oscillator in the form that the oscillator
will obtain the original structure before the interaction, [6]. From view of the presented
formalism the structure of the objects must be in all rest frames the same, because in all
rest frames the action must be equal zero (must be virtual stored). This is realized in all
oscillators which are oscillating according to the PSCO.
13. Relativistic Behaviour of Mass-Oscillators
In an interaction of scalar oscillators O1&O2 with an accelerating potential gradient
two different regions in the correlation structure (7) can be distinguished. In a region
with low relative speed, under conditions of action minimization, with the increasing
acceleration the deltas of action in the oscillators are introduced in a way that the currents
are added as positive and as negative contributions, so that the additional real action is
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cancelled. The deltas of action can be always described by two currents with different
signs:
→
− ←
−
positive delta-µ: +∆µ = + ∆ − ∆
→
− ←
−
negative delta-µ: −∆µ = − ∆ + ∆

(8)

Each µ-delta ∆µ consists of two currents with opposite circulation direction and
opposite signs. This two current are described in (8) by a delta with a sign, describing the
current sign and with an arrow, describing the circulation direction in the path (from right
to left positive). The two currents of one delta of action, under conditions of minimization
of action, are introduced into the currents of the scalar oscillators in a way, that the currents
of the scalar oscillators O1&O2 are not changing. This occurs by introducing the currents
of the delta ∆µ in one of the photons O or X by adding the currents, and for the other
delta by subtracting the currents in one of the two photons O or X. This is shown in the
following compilation:
Particle state of a particle subtraction of action change in µ = 3:
(µ1:)
O1:Z2-LS
→
−
+ ⇒ −∆
X(1/2)

RS
←
−
− ⇐ +∆
X(0/3)

O2:Z2-LS
←
−
+ ⇐ +∆
X(1/2)

RS
→
−
− ⇒ −∆
X(0/3)

←
−
+ ⇐ +∆
O(0/3)

←
−
− ⇐ +∆
O(1/2)

→
−
+ ⇒ −∆
O(0/3)

(µ2:)
→
−
− ⇒ −∆
O(1/2)

(9)

In the photons O or X in which a subtraction of action of a delta ∆µ occurs, after a
multiple addition of the delta the amount of the current will be reach the value of zero.
After further addition of currents of deltas the additional deltas cannot be neutralized and
the current will be increased in the photons O and X of the oscillators O1&O2. The increase
of currents in the O1&O2 oscillators corresponds with an increase of action. The amount of
action in the scalar oscillators O1&O2 is a measure of the mass (N = 2, 08·1044 ·m/mP , N
number of action units, m mass of the object, mP Planck mass, [6], for the electron follows
Ne = 8, 7 · 10+21 ), with an increase of action the mass of the oscillators is increasing. The
transition between the region with constant action and the region with increasing action
we call the not relativistic limit. In the presented formalism this limit is formed with
the specific action absorbed in the fields ϕϕ† and ϕ† ϕ, which characterize the masses
of oscillators, while specific number of mass oscillators characterizes the specific mass in
an object. To the specific number of mass oscillators the specific number of gravitons is
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related. The transfer of action above the not-relativistic limit leads by the contribution of
particles and anti-particles to the formation of additional gravitons, [6].
14. Interaction: Wave Properties
Without an interaction objects are in a rest frame, action in all oscillators is only virtual
stored (with equal amounts of positive and negative action). The photons of the photon
cloud determine the properties of the scalar oscillators. The photons of the photon cloud
are always connected with the scalar oscillators by an opposite sign of the µ = 0 oscillators.
As in section 8 discussed, in a rest frame the O-X-photons of static Maxwell fields are
transferred into wave properties with different signs of action in the O and X photons: in
wave properties the charge disappear. The interaction of O-X-photons with wave properties
forces the scalar oscillators O1&O2 into a different oscillation modus. While in the scalar
oscillators with particle properties (7) the two photons O and X have in the O1 and O2
oscillators the same circulation direction of currents, but different current signs, which
is the condition for a simultaneous interaction of the photons O+∆-X or O-X+∆ with
both oscillators O1 and O2, in wave properties the O1&O2 oscillators convert into an
oscillation modus, in which the two photons O and X in the oscillators O1 or O2 have
different circulation directions of currents with the same current signs. This occurs for
the scalar oscillators of particles, anti-particles and neutral particles so that the photons of
static Maxwell fields with wave properties can be directly related to the scalar oscillators
O1 and O2. In relations (9) which describe the wave properties of scalar oscillators this is
shown for the µ = 0 oscillator.

In a comparison of (10) with particle properties (7) the photons O and X have in O1
and similar in O2 different circulation directions and the same current signs and the four
oscillation states of the static photons with wave properties W1 and W2 are directly related
to the photons O and X in the scalar oscillators. In wave properties the scalar oscillators
are oscillating in the common rhythm with the static photons of the photon cloud.
15. Interaction: Magnetic Photons
The potential applied to the conductor causes the charges of the conductor to move into
the potential direction. This is connected with an activation of the longitudinal oscillators
µ = 0 and µ = 3 under formation of the photons E1 and E2. In the formation of the
magnetic photons the photons of positive and negative charges and to them assigned
oscillators O1&O2 are involved. This causes a simultaneous formation of the photons
of both oscillation state E1, E2 M1 and M2. The scalar oscillators operate in particle
modus and the emitted O-X-photons form together, in dependence from the direction of
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the current in the conductor the magnetic photons E1/E2 and M1/M2. In the following a
short compilation of results described in [6] is depicted, describing the activation of the
photons in the oscillators O1&O2 of positive (+) and negative (−) charges, and showing
by vertical arrows the direction of currents in the conductor.
O1: E2: X-Z1(−)↑ & O2: O-Z2(+)↑ O2: E2: X-Z1(−)⇓ &O1: O-Z2(+)⇓
O1: M1: O-Z1(+)↑ & O2: X-Z2(−)↑ O2: M1: O-Z1(+)⇓ &O1: X-Z2(−)⇓
O1: M2: O-Z2(−)⇓ & O2: X-Z1(+)⇓ O2: M2: O-Z2(−)↑ &O1: X-Z1(+)↑
O1: E1: X-Z2(+)⇓ & O2: O-Z1(−)⇓ O2: E1: X-Z2(+)↑ &O1: O-Z1(−)↑ (11)
In direction up of currents in the conductor, for example, the photons E1 are activated by
the photons X-Z2(+) from oscillator O1 and by the photon O-Z1(−) in the oscillator O2
and at the same time the state E2 is activated in oscillator O1 by the photon XZ2(−) and in
the oscillator O2 by the photon O-Z2(+). Similar the photons M1/M2 are generated under
exchange of contributions of the oscillators O1 and O2 and of the positive and negative
charges. At a similar way the magnetic photons for the current in opposite direction are
activated. Also in magnetic properties the magnetic photons seems to force the scalar
oscillators in a magnetic oscillation modus.
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Figure 3. Interaction of photons of light with vacuum: A, C, E µ = 0 oscillator
of a photon of light and B, D, F µ = 0 oscillator of photons of vacuum.
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16. Interaction of Photons of Light with the Vacuum
The propagation of photons of light in vacuum can be depicted by induction, if it is
assumed, that the correlation structures of vacuum are existing, as described in section
11. The process of induction occurs under conditions of the PSCO by a simultaneous
formation of a correlation structure of photons of vacuum during formation of a state
of a photon of light. The process of propagation of a photon of light in vacuum will be
discussed at the example of the µ = 0 oscillator of an O-photon of light, as depicted in fig.3.
In fig.3 at left the correlation structures of the µ = 0 oscillator of the O-photon of light and
at the right side the correlation structures of the µ = 0 oscillator of the O-X-photons of
the vacuum are depicted. With the formation of the O-photon of light (A) in oscillation
state Z1 the O-X-photon of vacuum (B) in its state W2 (with wave properties) is formed,
which has a similar structure, as the photon of light, because all correlation directions
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are the same. Under conditions of the PSCO simultaneously with the formation of the
structures (A) and (B) the correlation structure of the photon of light of vacuum (C) is
formed in state Z2 together with the structure of the O-X-photon of vacuum (D) in state
W1. Again all correlation directions in (C) and (D) are equally directed. Because in
vacuum all processes are propagate simultaneously, at the same time under conditions of
the PSCO further structures of photons of light of vacuum and of O-X-photons of vacuum
are forming, coherently connected with each other. In connection to the photons (C)-(D)
again photons (A)-(B) of vacuum are formed and so on. Around of the photon of light (A)
structures in vacuum are forming, under conditions of the PSCO with the same currents
and with alternately changing the two oscillation states. The formation of such a coherent
system of oscillating states we call a wave train in variation of this concept in coherent
electron beams.
After completion of the oscillation state Z1 of the photon of light and a change of
annihilators in the annihilator plane into creators and the creators in the creator plane into
annihilators the second oscillation state Z2 is formed by the photon of light by a current
flow from the new creator plane to the annihilators of the new annihilator plane with the
consequences that all structures of the wave train change their correlation directions and
the oscillation phase. In this way in fig.3 the phase (E)-(F) is forming with the second
oscillation state of the photon of light. The mechanism of the formation of the second
oscillation state describe the unity cubes in which form the positive creator +− A0 of
the component of the vector potential +A0 and simultaneously from the negative creator
−− A0 of the negative component of the vector potential −A0 a current is flowing in space
time over the vertical correlations of the unity cubes to the negative annihilator −+ A0
of the component −A0 and simultaneously a current is flowing from the negative creator
−− A0 of the vector component −A0 to the positive annihilator ++ A0 of the component
+A0 , respectively. A photon can in principle move in both directions from its origin, the
formation of structures in vacuum occurs in both directions, but if one of the directions
is generated, the photon will move, under conditions of the PSCO, in this direction. The
propagation of light with the speed of light is the propagation of action in vacuum under
formation of correlation structures of photons of light by induction.
17. Interaction of Static Photons with Gravitons
The photons of charges and the gravitons were already described in section 7. From
view of the presented formalism matter exists of oscillators of charges and of oscillators of
matter. Different elementary charges can have different amounts of specific weight; they
consist of oscillators of charges and of oscillators of matter. The oscillators of matter
are interacting with gravitons in a similar way as the interaction of photons of static
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Maxwell fields with oscillators of charges. The pure oscillators of matter form similar
to the oscillators of charges a graviton cloud. All scalar oscillators contain, at the same
relative speed, the same number of action units and the specific mass of elementary objects
is determined by the specific number of oscillators. The number of action units determines
the specific mass. The interaction of the photons of static Maxwell fields with gravitons
mediates also the gravitation. Beside the mass-oscillators the static photons of charges
interact with the gravitons and this occurs in the same way as the interaction between static
photons of two different charges by an overlap of the gravitons with the photons of static
Maxwell fields, and under condition of minimization of action the formation of deltas of
action. The deltas of gravitons are processed in scalar oscillators in the same way as the
deltas of the static photons and in scalar oscillators the change of action by the deltas
changes the canonical momenta. The interaction between photons of charges and gravitons
occurs between different oscillation states of the interacting photons/gravitons, because in
this states the currents in the interacting photons and gravitons are parallel and equally
directed. For a demonstration of the interaction of photons of charges with gravitons in
table 1 the area of the µ = 0 oscillator of an O-X-photon for a particle in its active state Z2
with gravitons is depicted.
The particle has in its active particle state Z2 real action in the longitudinal oscillators;
in µ = 0 negative and in µ = 3 positive action. To these O-X-photons of the particle the
gravitons OZ1-XZ2 to the X(+)-photon and the gravitons XZ1-OZ2 to the O(+) photon
have parallel, equally directed currents and the signs of action are different. The interaction
leads to the delta-values of action displayed in table 1. Similar as in the interaction between
the photons of charges, the delta of action of gravitons submitted to the photons of charges
is in the particle state virtual, but in the following exchange state it is real. For photons
of charges the currents in the delta are deleted by spin correlations, by gravitons positive
and negative contributions of the O and X photons delete the action in the deltas. Due
to interaction according to the formation of the photons O+∆-X or O-X+∆ the gravitons
submit the negative delta to the photons X(+) or to O(+) of the particle, while the positive
delta is submitted to a photon of an anti- particle. Because of the separation of the gravitons
into positive and negative contributions, the real negative and positive contributions are
submitted to particles and anti-particles, respectively. Their processing occurs in scalar
oscillators similar as the processing of the deltas of photons of static Maxwell fields.
18. Interaction by Entanglement
The overlap (superposition) of photons of light, on the photons of static Maxwell
fields and on photons of vacuum occurs under conditions of action minimization in two
different ways: on the one hand on the way that the photons remain their structure and
their properties, or on the other hand under formation of a common current and a common
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Table 1a: Interaction of gravitons OZ1(−)-XZ2(+) and XZ1(−)-OZ2(+) with an
O-X-photon of particle in state Z2
X(+)-photon of a positive charge in state Z2:
− A0
− A3
XZ2
⇓
XZ2
↓
→
∂A0 ⇒ + A0
⇒
∂A0 →
− A2
− A0
1/2
↓
0/3
⇓
+
+
+ A1
+ A0

+ A3

Gravitons:
− A0

− A2

OZ1
⇓
→ ∂A0 ⇒
1/2
↓
−
+ A1

− A3

+ A0

− A0

OZ1
↓
⇒ ∂A0 →
0/3
⇓
−
+ A0

X(+)-photon of a positive charge in state Z2:
− A3
− A0
XZ2
⇓
XZ2
↓
⇒
∂A0 →
→
∂A0 ⇒ + A0
− A2
− A0
0/3
⇓
1/2
↓
+
+
+ A0
+ A1
X(+)-photon is modified by:
∆g (-OZ1+XZ2); (1/2)/(0/3) = (−+)/(+−)+(++)/(−−)

+ A3

+ A3

anti-particle

particle
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Table 1b: Interaction of gravitons OZ1(−)-XZ2(+) and XZ1(−)-OZ2(+) with an
O-X-photon of particle in state Z2
O(+)-photon of a positive charge in state Z2:
+ A0
+ A3
OZ2
⇑
OZ2
↑
← ∂A0 ⇐ − A0
⇐ ∂A0 ←
+ A2
+ A0
1/2
↑
0/3
⇑
+
+
− A1
− A0

− A3

Gravitons:
+ A0

+ A2

XZ1
⇑
←
∂A0 ⇐
1/2
↑
−
− A1

+ A3

− A0

+ A0

+ A2

− A3

anti-particle

− A3

particle

+ A3

+ A0

OZ2
⇑
← ∂A0 ⇐
1/2
↑
+
− A1

XZ1
↑
⇐
∂A0 ←
0/3
⇑
−
− A0

− A0

+ A0

OZ2
↑
⇐ ∂A0 ←
0/3
⇑
+
− A0

O(+)-photon is modified by:
∆g (-XZ1+OZ2); (1/2)/(0/3) = (+−)/(−+)+(−−)/(++)
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Figure 4. Interaction by entanglement of photons of light O and X under
contributions of O-X- photons of static Maxwell fields at the example of the µ
= 0 oscillator for two oscillation states Z1 and Z2. Left side the µ = 0 oscillator
of the photons of light O and X, at right side of O-X-photons with positive and
negative charges.
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structure. In forming a common structure and common currents the change of currents is
connected with a change of action and with a change of oscillation frequency. In this case
the interaction leads to an entanglement. Entangled are, for example, the components of a
photon with a natural line width: the overlap of photons with photons of the same action
leads to a frequency resulting from the number of action units; the uncertainty of the line
width results from the interaction with the photons of vacuum.
On atom orbitals between each other entangled photons generate trajectories, in
which the photons form a common oscillation system with common currents. The orbitals
consists of photons of static Maxwell fields, in which the photons of light can be integrated.
This will be discussed at the example of fig.4.
Fig.4 shows at the left side two oscillation states of the µ = 0 oscillator of two entangled
photons O and X of light and at the right side the entangled photons O and X of the static
Maxwell fields, after an overlap of positive and negative photons (of positive and negative

W1
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charges), similar as this happens on atom orbitals. In an absorption of the two photons
O and X of light on the atom orbitals the left and right side in fig.4 overlap. For clarity
in fig.4 the two structures of light and of photons of static Maxwell fields are displayed
separately. Left side and right side overlap and entangle, because all currents are equally
directed and currents have at some positions different current signs; entanglement is
promoted by minimization of action. Also the two oscillation states follow causal from
each other, because they have a common creator plane between the states Z1 and Z2 and
between W1 and W2. The two oscillation states Z1 and Z2 can also be continued for Z1
up and for Z2 down, where the states Z2 and Z1 can form, respectively, because they
will have a common annihilator plane. The atom orbitals can be generated in succession
under forming oscillation states Z1 and Z2, because they will have common a creator or
annihilator plan. The whole system is entangled under formation of common currents and
oscillating with common frequency.
19. Quantum Mechanical Effects
With the presented method of formation of correlation structures of elementary objects
with oscillator-properties a number of effects in quantum mechanics and of gravitation
can be interpreted on basis of causality and locality. In the present report mainly reasons
will be discussed why such interpretations are possible, while the effects are discussed in
details in [6].
In sections 8, 12 and 14 the wave particle dualism of material waves and in section
5 the dualism for the photons of light was discussed. In assigning to the photons of
light structures in two oscillation states, in simulating the interference by an overlap
of the two states, with a cancel of all currents it can be shown that the two structures,
representing a photon of light, have wave properties. Changing only the signs of the
transversal components of the vector potential, the currents remain in both states the same
and no interference occurs, which show particle properties. In material waves beside of
interference of the photons of static Maxwell fields, the interaction with the oscillators
of charges has to be considered. The properties of the photons of static Maxwell fields
control the properties of the scalar oscillators. Particle properties are connected always
with an interaction under a change of the action in the longitudinal scalar oscillators. The
interaction causes that the scalar oscillators take two different oscillation states and the
photons O and X in each scalar oscillator must have the same circulation directions, but
different sign of action. This allows that at the same time both scalar oscillators interact
with O- and X-photons and a change of action occurs always only in one of the two scalar
oscillators O1 and O2. This is the condition to generate canonical momenta and a change
of the rest frame, and, if in the following oscillations no further supply of action occurs,
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under conditions of action minimization to return again in a rest frame. Returning into a
rest frame, after an interaction, under conditions of action minimization, the object return
also into wave properties, by changing the oscillation behaviour of the photons in the
photon cloud under reduction of real action in the O and X photons and by changing the
oscillation form in scalar oscillators. In wave properties the O and X photons in each scalar
oscillator O1 and O2 have different circulation directions, which allow an oscillation of
the photons in the photon cloud and in the scalar oscillator with the same rhythm.
The O-X-photons of static Maxwell fields show a high flexibility in forming, by
only small changes in the structure of the photons, different properties. They are the
foundation of matter, charges, radiation and the vacuum. As expected, the photons of static
Maxwell fields must also describe the magnetic and electro-magnetic properties of matter
and radiation. The particle properties of static photons under formation of two different
oscillation states are also the presupposition for the formation of magnetic properties by
the magnetic photons E1/E2 and M1/M2. The active part of the static electric photons
is forming the photons E1 and E2, in which only the longitudinal oscillators are active,
and the inactive part of the electric photons is forming the magnetic photons M1 and M2,
which are by a constant current only activate in transversal direction. Because E1 and
M1 and similar E2 and M2 have parallel currents with the same current direction and
different current signs, they are able to interact by an overlap of forming common currents
(they are entangled). The propagation direction of current in the conductor activates the
longitudinal oscillators in the E1/E2 photons and this activation is submitted into the
transversal oscillators of the M1/M2 magnetic photons, which form the magnetic field
lines.
As discussed in [6], the oscillation of the current in the conductor causes the emission
of electromagnetic waves. The electromagnetic waves consists of a large number of
photons of static Maxwell fields, they oscillate in the fields E3 and B3 and propagate into
a transversal direction of the photons. The electromagnetic waves have another structure
in comparison to the structure of the photons of light. In [6] it is also shown, that at high
oscillation frequencies the electromagnetic waves generate photons of light, which model
the continuous transfer from the electromagnetic wave to the photons of light (Radiation
law of Planck).
The description of the magnetic properties of photons of static Maxwell fields show
directly the interpretation of the Lorentz force and the Aharonov-Bohm effect: in Lorentz
force the formation of transversal photons M1/M2 perpendicular to the current direction in
the conductor explains the formation of magnetic fields and for the Aharonov-Bohm effect
the emission of magnetic photons M1/M2 perpendicular to the current in the solenoid
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describes the existence of magnetic photons outside the solenoid. Both effects are causal
and local.
The formation of diffraction and interference effects in Youngs double slit experiments is
explained by the wave-particle dualism. Single photons of light, or single electrons have at
the double slit wave properties, because on their way to the slits there is now interaction. At
the double slit photons or electrons experience in their deactivated transversal oscillators
an elastic interaction with the potential of the slits, changing only their direction, without
changing action in longitudinal oscillators. In the photon cloud of electrons the static
photons are scattered in different directions (are diffracted); they interfere on their way
to the detector, which changes the direction of the electrons without changing the wave
properties. At the detector the interaction is in-elastic, with a change of action in the
photons of the photon cloud and the electron obtain particle properties. The statements are
the same, as in quantum mechanics: at double slit we see wave properties and at detector
particle properties; the interpretation however is different: in the present interpretation all
events are causal and local.
In the which way experiment for photons of light at the double slit it is obvious that
already small external influences will change the phase of the photons or transfer them
from wave into particle properties; only a change of the signs of the transversal components
of the vector potential must occur, without a change of action. In an interpretation of
the which way experiments with the Mach-Zehnder interferometer it is to distinguish
between the elastic and in-elastic interactions: an interaction at a polariser, in which only
the polarization plane is changed, the interaction is elastic, which is not changing the wave
properties and an interaction at the detector is always in-elastic, which changes wave in
particle properties. In all cases it is not the determination of the way which the object
take, but an intervention into the structure of the object, which changes the interference
properties or wave into particle properties.
At the examples of EPR experiments in [11,12], it can be shown, that in the presented
formalism their interpretation is causal and local, [6]. For the interpretation of EPR
experiments the description of the entanglement in section 17 and the fig.3 and fig.4
can be used. Instead of considering the atomic orbital, the opposite propagation of
two anti-correlated photons can be analysed. Starting with two entangled photons with
common oscillation in two states, it can be assumed that they are connected with each
other by a common creator or annihilator plane. If they are released from their bonding
on an atom orbital, each of them will form in their neighbourhood by induction, as
described for the propagation of light, the following oscillation state and they will start
to propagate in opposite directions. While action will propagate with the speed of light,
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the structures of both photons between them remain oscillating, similar as the formation
of wave trains in front of the photons. As discussed in [7], between the two, in opposite
direction propagating, photons an oscillation system is created, which has the following
properties: (a) the currents of both photons overlap, forming, due to minimization of
action, a reduced current, which stabilize the oscillation system; as higher the action of
both photons is reduced, as more stable will be the oscillation system, (b) the formation
of a common current is connected with a common action and with a common oscillation
frequency, (c) the common oscillation occurs by an overlap of the different states of the
photons, which cancel completely the two longitudinal currents in each oscillation state
and between the two oscillation states, (d) the structure information of both photons is
in this way contained in the common oscillation system, (e) because the information is
contained in the whole system, information can be retracted from the system timeless
at each space-time position, (f) because action is reduced to zero, the oscillation system
is only realized on the correlation space of the vacuum, (g) in an elastic interaction the
information of one photon can be retracted from the oscillating system, without disturbing
the oscillation system, in an in-elastic interaction the whole system breaks down.
20. Effects in Gravitation
Because of the same structure, the vacuum with deactivated virtual action (section 11)
is carrier of gravitons with activated virtual action (physical information). The strength
of gravitation is determined by the amount of virtual action, similar as the strength of the
electric forces is determined by the amount of real action. The inert mass is equal to the
weight mass, because a change of movement in both cases occurs with the same amount of
action needed to change the same canonical momenta. Objects in an air free environment
fall with the same speed to earth, because the specific mass of an object is realized with a
specific number of mass-oscillators and each scalar oscillator needs for the same change
of canonical momenta the same change of action.
As discussed in section 16, the photons of light overlap the photons of vacuum,
which consists of photons of vacuum with activated action - that is gravitons - and of
photons with deactivated action. The interaction of the photons of light with the photons of
vacuum is based on superposition (overlap), induction and entanglement. In entanglement
the currents of the photons of the vacuum are algebraic added to the currents of the photons
of light. Between the photons of light and the photons of vacuum, including the gravitons,
the interaction occurs under conditions of minimization of action. In an entanglement
the interaction occurs always by the subtraction of the currents of the vacuum from the
currents of the photons of light. As higher the gravitation, for example near black holes,
as larger will be the red shift of spectral lines. In the same way the red shift of spectral
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lines near earth is larger, as in the gravitation field of the earth in larger distances. In a
gradient of gravitation photon of light passing perpendicular the gradient, in direction of
the source of gravitation the action is higher in comparison to the opposite direction: the
photon changes the direction by changing the properties of the transversal oscillators, not
the energy (frequency) in longitudinal oscillators, because the interaction is elastic.
The present statements suggest that objects, consisting only of mass-oscillators,
which have no charges and not interacting with the photons of charges, the dark matter
are forming. They generate gravitation, because they interact with their gravitation cloud,
similar as the static photons interact with the photons of their photon cloud. The photons
of vacuum are consisting of an overlap of photons with deactivated action and of gravitons
with activated virtual action; they form the dark energy. Matter is interacting with three
contributions of photons of vacuum: with gravitons of the vacuum, with the gravitons
which are generated by the content of action in the mass oscillators and with activated
virtual action which source is the acceleration of the mass objects during the big bang. If
it is assumed that the contribution of virtual action resulting from acceleration after the
big bang is faster decreasing in comparison to the contribution of gravitation generated
by masses, it can be shown that escape velocity of galaxies after a period of decrease will
again increase, [6].
21. Conclusions
With the concept of a representation of elementary objects by correlation structures
with oscillator properties, open basic questions of classic physics and quantum mechanics
can be discussed and answers on the basis of causality and locality can be found. In frame
of the presented formalism, for example, the subject of causality and of the time arrow can
be answered. In classic physics and quantum mechanics the equation of movement always
are deliver answers symmetric in time. The presented formalism is causal and only in time
directed. As discussed, the interaction is always causal by a first in time interaction in the
photon cloud and follows by the submission of information to the scalar oscillators. After
passing an oscillation period in time the change of action is transferred into canonical
momenta, which occurs later in time. Together with causality the time arrow is generated.
This is the case not only for the interaction of elementary objects, but also for the radiation
and for the vacuum. In all situations the oscillation occurs in two oscillation states, in
which one state is earlier and the following state later in time, which is connected with
the structure of Maxwell photons, for which the change of space time occurs during the
change of currents in the vertical correlations.
The unique connection of the space time with the correlation space generates the
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space time by events, [13]. The events are caused by an interaction under change of
physical information. From the view of the presented formalism the space time is
formed from the correlation space under change of physical information and under
conditions of minimization of action (principle of Hamilton): If in a oscillator µ = 0
negative action is formed, a formation of positive action in the µ = 3 oscillators must
take place. The formation of longitudinal oscillators is connected with the formation of
transversal oscillators, which are automatically present during the formation of the cubes
of longitudinal oscillators. The cubes are generated by units of action and the changes of
components of the vector potential are in all three space directions the same: the space
must be orthogonal.
The existence of the four dimensional structure of the vacuum is for the discussed
effects of central importance. The deactivated vacuum appears as carrier of all in space
time occurring events. It is forming horizontal networks and is propagating in vertical
direction. The horizontal network formation occurs by common currents between the
correlation structures. The presence of the Maxwell vacuum allows an interpretation of
most quantum mechanical effects and of gravitation. This is not possible by using the
vacuum of quantum mechanics.
The properties and the interaction between matter, charges, radiation and vacuum
are determined by the physical information, defined by four dimensional structures and
characterized by action and under conditions of the principle of Hamilton. In frame of the
presented formalism for quantum mechanical, electromagnetic and gravitational effects
only the physical information and one regulating principle is acting in four dimensional
fields: the vector potential.
22. Summary and Discussion
In deviation from the usual approach in classic physics and quantum mechanics, in
which from the Lagrange density the equations of movement are determined, and solutions
of the physical problems are searched in space time under initial and auxiliary conditions,
in the present report the relations between the functions in the Lagrange density are
determined by a Fourier transformation of the products between the fields of the Lagrange
density and of the conditions of quantization in commutators of communication relations.
Under the assumption that the fields of elementary objects in their entirety are depending
from each other and under the conditions of the Hamilton principle, four dimensional
covariant correlation structures of elementary objects with oscillator properties are
obtained. The Maxwell fields are leading to correlation structures of photons of light, of
photons of static Maxwell fields and of photons of Maxwell vacuum. On the same way the
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correlation structures of scalar fields are obtained, which describe the oscillators of masses
and the oscillators of charges. Instead of describing properties and behaviour of elementary
objects with a wave function as in quantum mechanics, objects are characterized separately
by oscillators of an particle core and of oscillators of the photon cloud belonging to the
core and the properties and interaction between the objects is described under different
contribution of these constituencies. The interaction occurs by overlap (superposition),
induction or entanglement under exchange of physical information and under conditions
of the principle of Hamilton. Causal and local interpretations are obtained for quantum
mechanical, electromagnetic and gravitational effects.
The causality and locality of interactions between elementary objects is in frame of
the presented physical information theory only realized on correlation space, on space
time the rules of quantum mechanics are valid. From view of the PIT different effects are
causing the statistical behaviour on space time: the dualism between wave and particle
properties results in an uncertainty of space/time and momentum/energy, the structures of
elementary objects are forming extended waves in vacuum, each object consists of a large
number of oscillators with different amounts of action and in measuring a mean value is
obtained, the measurement effect influences the properties of the measured elementary
object. Intrinsic statistical behaviour cannot be excluded, however.
The basic property of an object is described in physics and quantum mechanics by
the Lagrange density and by the commutators of communication relations. In the PIT these
two properties are used to formulate the structures of objects with oscillator properties.
Classic physics and quantum mechanics uses the Lagrange-Hamilton formalism in
determining from the Lagrange density the dynamic equations and in their solution the
wave function. Transferring the correlations of the correlation structure back to space time
the following properties are lost: the structure, the oscillation properties and the relations
between the functions in the Lagrange density and in the commutators of communication
relations. By losing the properties of oscillation, the causality and the time arrow are lost;
by losing the structure of the elementary objects, the properties of the Maxwell vacuum
are lost. While the wave function is used to quantitatively determine the behaviour of
elementary objects on space time, presently the correlation structure is used to qualitatively
explain the properties and interactions of elementary objects on the basis of the principle
of Hamilton.
The presented formalism requires for the statements beside the space time an additional
four dimensional space, which in correlation structures all four dimensions are connected
with each other, similar constructed is as the space time and with the space time is
connected by events. The results obtained on correlation space in some basic statements
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are in contradiction to those of quantum mechanics. If one abstain the statements obtain
on correlation space, the statements of quantum mechanics on space time are obtained.
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