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Quantum mechanical estimation of dielectric
constant values in dielectric materials in a special

state with negative dielectric constant
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In the proposed model for the anomalous (with negative values for dielectric constant) region of consideration
with the assumption of the formation of dipole-domain cells (DDC) in the substance, the state of the substance
is characterized by the parameter of the degree of dominant orientational ordering DDC. In the model approxi-
mation, matter is considered as a continuous homogeneous medium consisting of weakly interacting identical
quantum particles DDC. The frequency dependence of the dielectric constant ε(ω) in the anomalous incom-
mensurate phase in a certain temperature range is considered. At the same time, the microstate of a substance
is defined as a superposition of microstates DDC with a corresponding set of natural frequencies. The theory
of small perturbations is applied, assuming that the interaction of DDC with an external field is sufficiently
weak. In the dipole approximation, the Schrodinger equation is solved to find the wave function DDC with
subsequent quantum mechanical assessment of the contribution of a certain microstate to the degree of os-
cillation in the measured quantity ε(ω) in resonant interaction DDC with an external field. The state with
maximum orientational ordering DDC in the dominant direction with the most expected negative value for ε
is considered. The Bi2/3Cu3Ti4O12 is considered with specific symmetry and parameters of the elementary
cell.
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