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he starting point of this research was a representation of a quantum par-

ticle according to the Schrodinger equation of the conventional quantum
mechanics. In this representation, a quantum particle is described by a wave
packet in the coordinate space and the conjugated wave packet in the mo-
mentum space. The problem was that while in the coordinate space the group
velocity was in agreement with one of the Hamilton equations, the group
velocity in the momentum space was in contradiction with the other Ham-
ilton equation — a minus sign was missing. Group velocities in agreement
with the Hamilton equations are obtained only when in the time dependent
phase of a quantum particle wave packet, instead of the Hamiltonian coming
from the conventional Schrodinger equation, the Lagrangian is considered.
This suggests us to consider the relativistic Lagrangian in the time depen-
dent phase. In this way, the conventional relativistic principle of invariance
of the time-space interval gets the more physically understandable form of
the invariance of the time dependent phase of a quantum particle — the time
dependent phase of a quantum particle is the same in any system of coor-
dinates. Based on the relativistic of the time dependent phase invariance of
a quantum particle, from the group velocities of this particle the relativistic
kinematics and dynamics are obtained. The interaction with an electromag-
netic field is described by a modification of the time dependent phase with a
scalar potential conjugated to time and a vector potential conjugated to the
space coordinates. According to the formalism of the general relativity any
matter element in a field of forces is accelerated only perpendicularly to its
velocity. This means that the matter propagation of a quantum particle can be
conceived in planes perpendicular to velocity, while the mater distribution can
be considered in a Fourier representation — quantum waves.
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