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Abstract: After analyzing the flaws of the free electron theory of metals, it is considered that the theory transgresses
against some basic laws of physics and that its scientific rationality is worth to be discussed further. By re-studying
electric power, the laws of resistance force and power dissipation of electron motioning in metals are revealed and their
equations are established respectively. Based on the new equations, an original viewpoint that metallic valence electrons
are moveable but motioning randomly at high speeds is proposed and proved. Furthermore, the viewpoint that electrons’
motion in metals follows the Newton laws strictly is demonstrated. The new cognitions show particularly important
significances. They will greatly extend the application of the classical mechanics laws in the microscopic field, destabi-
lize the foundation of the free electron theory and a series of the theories which are on the basis of the free electron the-
ory and produce a series of original theories.
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Figure 1. Find no energy difference effect in interfaces
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Figure 2. Drude model of free electrons
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Figure 3. Mechanics law of electron motion
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Figure 4. The laws of an electron motion in a DC field
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Table 1. The viewpoints in this paper VS. the viewpoints of free electron theory
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