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T

he starting point of our research is an error in the conventional quantum
mechanics based on the Schrodinger equation: the solution of this
equation is a wave packet in the coordinate space with the time-dependent
phases proportional to the Hamiltonian, while the group velocity in this space
is in agreement with one of the Hamilton equations, the group velocity in the
conjugated space, of the momentum, is contradictory to the other Hamilton
equation. The agreement with the Hamilton equations is obtained only by
replacing the Hamiltonian with the Lagrangian. In this case, instead of the
conventional Schrodinger equation, one obtains a Schrodinger-type equation
which, besides the Hamiltonian, includes the product of the momentum with
the velocity as an additional term. It is reasonable to consider the relativistic
Lagrangian. Since the Lagrangian of a quantum particle is proportional to
the time-space interval, which includes the gravitational field, the relativistic
quantum principle can be defined as the invariance of the time dependent
phases of the wave packet describing a quantum particle. On the other hand,
if the invariance of the time-space interval is considered as a principle, in the
framework of the general theory of relativity we find that any acceleration
of a differential element of matter under the action of an external field is
perpendicular to the velocity of this element in the internal, gravitational field.
This means that the matter dynamics in a central field is a rotation around the
center of this field. For the distribution of the rotating matter in a standing
state, a Fourier series expansion can be considered. The matter corresponding
to a Fourier component is called quantum particle. In this way, quantum
mechanics can be considered as a Fourier representation of the relativistic
mechanics of a distribution of matter. In this case, the Schrodinger-Dirac
equation and the spin are obtained for a low velocity, when the momentumvelocity product is negligible compared to the particle energy, which includes
the rest energy. When the spin is neglected, the conventional Schrodinger
equation with the classical Hamiltonian, which does not include the rest energy,
is obtained. The particle interaction with an electromagnetic field is described
by a time dependent phase variation, with a vector potential conjugated to the
coordinates and a scalar potential conjugated to time. From the invariance
of this phase variation, the Maxwell equations of the electromagnetic field
are obtained, while the matter dynamics of the particle is characterized by a
magnetic moment interacting with this field.
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