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PREFACE

In the monograph the results of the long-term researches of the author on the centra
problem of quantum dectrodynamics (QED) - the problem of eectron are presented. The new
formulation of QED is developed based on the notion of eectron as an open sdf-organizing
system. It is shown that the own field of dectron, in view of spatid expanson of the particle, is
cgpable to trandfer gnas with superlumind velocity. The concluson about the possbility of
superlumind trandfer of information follows with necessity from the laws of dectrodynamics and
isin the complete conformity with the specid theory of rdativity (STR).

The modern means of communication (radio communication, televison, radiolocation)
are based on the use of dectromagnetic waves, and consequently at the moment the velocity of
transfer of the information & limited by that of light in vacuum, which is conddered as the
greatest possible velocity of trandfer of a 9gnd exiging in nature. A radicaly different way of
transfer of a dgnd is shown by our researches to be possble - not with the hep of
electromagnetic waves but by means of the own field of eectricaly charged particles, which has
that advantage over the usuad one that it dlows to trandfer the information with velocity
consderably exceeding veocity of light in vacuum, and under conditions when the sgnd transfer
by usua methods is complicated (for example, the trandfer of a sgnd through various
obstacles).



The approach developed in the work is based on the physicd idea that the own field
generated by eectron is insgparable from the particle and, therefore, is its congtituent. The
ability of dectron to create the own fidd is conddered as a physica property intrinscaly
inherent in the particle. This idea is redized a the modern mathematicd leve, within the
framework of Lagranges and Hamilton's formdisms of quantum field theory, by including the
property mentioned above in the definition of the particle.

The QED formulation developed in the book represents a synthesis of the standard
quantum electrodynamics and the ideas of the theory of sdlf-organization of physicd sysems.
The physicd mechaniam of sdf-organization conags in the back action of the own field created
by eectron upon the same eectron (sdf-action) and is described with the help of a modd of
open system.

The theory considered fits the fundamenta principles of symmetry, gives the correct
dimensions and Bamer’s spectrum of the hydrogen atom, the intrinsdc moment of dectron and
does not result in serious difficulties of the standard QED formulation - the divergence of sdlf-
energy and the failure of theory to explain the stability of eectron.

The fundamental dynamic equation of dectron derived from the action principle is a
generdization of the Dirac equation to the case of the sdf-organizing dectron. The solutions to
this equation are indicative of the soliton nature of eectron and dlow one to determine the
internd energy, dimendons, and geometric shape of the particle in different quantum states. On
the basis of fundamenta equations, the quantum modes of eectron and hydrogen atom are
conddered, and interna energy spectra of particles are evaluated. It is shown that the energy
spectrum of electron is discrete and of hydrogen atom is of azoned structure.

Detalled investigation of physical properties of the sdlf-field of eectron is carried out.
The characteridic feature of this field is that a vortex field is separated from the Coulomb one
when the particle moves uniformly and rectilinearly. This fidd does not submit to the wave-
corpuscular dudlity; it is of a purely classcd nature and cannot be reduced to the set of
photons. When eectron moves with acceleration, it radiates eectromagnetic waves,
representing a flow of quanta of light - photons driven with velocity of light. Thus, in the generd
case the vortex dectromagnetic field, created by a driven particle, consists of two components -
the vortex sdf-field, not reducing to aflow of photons, and eectromagnetic waves representing
aset of photons.

The specid role played in nature by the sdf-field of charged particle is that it endows
the physical environment produced by it with the properties of an absolutely solid body. Due to
this, the environment created by eectron gains the capacity to indantaneoudy transfer asgnd
(information) related to a perturbation to arbitrarily large distances, not causing at the same time
the flow of particles from the source of perturbation to the receiver of sgnd.

The basic posshility of the superlumina trandfer of informetion follows from the fact
that the charged sdlf-acting particles become extended objects and, therefore, events, separated
by space-likeintervas, cease to be physcdly independent, i.e. they can influence each other.

The physica mechanism of superlumind trander of a 9gnd with the help of the own
field of dectron consgts in the following. Apart from the region of main locdization, whose
dimensions are of the order of Bohr radius (for the ground State of particle), the wave function
of eectron has a tal extending to infinity. The osallations happening in the region of main



locdization are immediately tranamitted via the tail to any distances and excite oscillaions of
electric and magnetic fidds at each point of space. Due to this al the universe ingantaneoudy
"learns’ about a physical event occurring at some point.

The necessity of exisence of the physicad mechanism of ingantaneous sgnaing follows
from the most generd congderations. As the sdf-fidld of eectron is inseparable from the
particle, the eectron and its sdf-field should be considered as a single physica system. In view
of the long-range character of the sdlf-field, this system fills in the whole space. In order that
such a system be gable, a physica mechanism, connecting its parts in a unit, should exist. The
ingdtantaneous transfer of information with the help of sanding waves of matter forming the own
fidd of eectronis, apparently, such a mechaniam.

It is noted that the causal relationship between two events is a problem of dynamics
which cannot be solved in principle on the basis of purely kinematic reasons. The conclusion
about the impossbility of superlumind sgnas does not follow from STR and is an additiond
hypothesis contradicting STR. It is siown that the points of view of the observers, located in
variousinertia reference frames, on an event, occurring a some spatid-temporary point, can be
essentidly different. This effect caled the phenomenon of relativity of physica processesis a
consequence of some peculiarities of geometry of space-time associated with superlumind
ggnds. It isindicative of a basic opportunity of prediction of some physica events (prediction
of future events). We mean here drictly determinigtic events that are not subject to casud
influences.

According to the andyss conducted STR predicts the phenomenon of  dynamic
inhomogeneity of time: the course of time essentidly depends upon the behaviour of a particle.
The effect is of alocd character: any physcd effect on the particle results in the deformation of
time (dowing down of the course of time or its acceleration) in that spatid region in which the
particleislocdized.

On the basis of results obtained a conclusion is drawn that in nature an universa principle
works - the Principle of Sdf-Organization, which can be formulated as follows any materid
object represents an open salf-organizing system, the interna structures of which are formed in
participation with the whole universe. Apparently, the Principle of Sdf-Organization,
incorporated in nature as one of the integra properties of matter, operates the world and
cregtes dl its variety.

The monograph lays no clam to complete coverage of the investigations on the
problem of eectron and superlumina sgndls, it deds primarily with the results of investigations
performed for the last few years by the author of the book as well as by his colleagues and
pupils - Ju. Arep’ev, |. Beousov, Ran Yanggiang and others. For this reason the references
giveninthe book are dso incomplete and reflect only the interests of the author.

The book is addressed to scientists, post-graduate students, sudents and dl those who
are interested in the newest development of quantum e ectrodynamics and in the gpplications of
new physicd ideasfor practica purposes.






