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Abstract

Research on superluminal phenomenon is a frontier of physics. The problem of superluminal as-
sociated with the longitudinal electric field is studied in this paper. It discusses the longitudinal
electric field inside the metal wires and electrical energy transmission in DC circuits. In the metal
wire, the difference of electrical potential drives the electrons and then forms a current. The po-
tential energy of electrons is converted into kinetic energy. This process completes the cycle of
energy conservation. In the case of the DC circuit, Poynting vector is just a mathematical definition,
and there is no real energy flow. DC power is transmitted entirely in the metal wire. Theoretically,
the longitudinal electric field is non-local, that is, the speed of the longitudinal electric field can be
infinite. It gives the preliminary results of an experiment to measure the transient speed of longi-
tudinal electric field in this paper.
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Figure 1. The flow of electromagnetic energy in the DC circuit
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Figure 2. The electric and magnetic fields inside the conductor
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Figure 3. Schematic measuring the speed of electric field
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Figure 4. The output voltage on R1 and R2 varying with time
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