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The mathematical theory of the relativistic electrodynamical
Lorentz force interaction

The report is devoted to the study of the vacuum structure, special relativity, elec-
trodynamics of interacting charged point particles and the related quantum mechanical
aspects.
The devised by Authors approach allowed to avoid the introduction of the well-known

Lorentz transformations of the space-time reference systems with respect to which the
relativistic action functional is invariant. It is stated that the Lorentz force in the rel-
ativistic electrodynamics dp=dt := F = qE + qu � B; where p 2 E3 is the particle
momentum, describes, in reality, the no-backward interation between a charged point
particle q and the external electromagnetic �eld. De�ne the following action functional

�S = 0; S :=
t2R
t1

(� �Wdt + q < A; dr >) :=
�2R
�1

Ld� ; where the Lagrangian function

L := � �W (1 + _r2)1=2 +q < A; _r >and ( �W;A) : M4 ! R� E3 is the corresponding
vacuum �eld scalar potential, de�ned in the Minkovski space M4: The following propo-
sitions, characterizing the general Lorentz force nature from the devised vacuum �eld
theory approach, are stated.
Proposition. The classical relativistic Lorentz force allows the least action formulation

with respect to the rest reference system Kr. Its electrodynamics is completely equivalent
to the classical relativistic point particle electrodynamics. In the case when the mutual
interation between a charged point particle q and the external electromagnetic �eld is
taken into account, the classical Lorentz force expression should be modi�ed as follows:
dp=dt = qE + qu�B � qr < A; u > :
The results obtained from the classical Lagrangian and Hamiltonian formalisms, shed

a new light on the related physical backgrounds of the vacuum �eld theory approach to
common studying electromagnetic and gravitational e¤ects.
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