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I. Abstract Body (up to 250 words)
We notice that the group velocities in the coordinate and momentum spaces of the wave packets of a quantum particle, as solutions of a Schrödinger equation, are not in full agreement with the Hamilton equations. A minus is missing, which means that these wave packets and the Schrödinger equation itself are somehow deficient. A full agreement with the Hamilton equations, and by this with the energy conservation condition, we obtain only if the Hamiltonian in the Schrödinger equation, and consequently in the time dependent phase of its solution, is replaced by the particle Lagrangian. If we consider the relativistic Lagrangian, the fundamental principle of the theory of relativity of the invariance of the time-space interval becomes the same with a physically understandable relativistic quantum principle of invariance of the time-dependent phase [1]. More than that, if we consider a quantum particle as a distribution of matter moving according to the general theory of relativity, we find that any acceleration induced by an external field is perpendicular to the particle velocity, i.e. a dynamics describable by a wave function [2]-[3]. The quantum dynamics is obtained for a distribution of matter moving according to the general theory of relativity [4]. The quantization condition is obtained as a normalization condition of the particle density for the total mass included in the Lagrangian in the time dependent phase of the wave function. We obtain a relativistic dynamic equation which compared to the Schrödinger-Dirac equation includes the particle velocity.
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