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Theoretical study of the relation between the Lorentz force density and
the tension density on electric conduction
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[Abstract] In a steady state of electric conduction, the Lorentz force as driving force should
be canceled out with counter force. In quantum mechanics, scatterings are considered to be the
origin of electrical resistance. However, in a practical calculation, scatterings are too difficult,
and hence phenomenological parameter, relaxation time, is used. In quantum field theory, the
tension density is shown to be the counter force to the Lorentz force density. In our previous
work, the balance between the tension density and the Lorentz force density has been confirmed
in numerical computation. In the work, nonlinear dependence of dielectric response to electric
field has not been included and the balance was studied for only one value of bias voltage. In
this work, we improve the treatment of dielectric response and study the balance at several bias
voltage in detail.
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Fig.1.The distribution of the variation of the Fig.2. The distribution of the variation of the
Lorentz force density from 0.8V to 0.9V. Lorentz force density from 0.9V to 1.0V.
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