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Theoretical analysis of constitutive parameters for the
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Abstract

The thin magnetic resonance dielectric plate is equivalent to a surface magnetic current. Using periodic boundary conditions, the

exponential form of the surface magnetic current density is given. The dispersion relation and Bloch impedance of a periodic magnetic

resonator metamaterial are derived by calculating the total electric and magnetic fields at the different positions excited by the infinite

number of surface magnetic currents, and thus the theoretical formulas for Bloch constitutive parameters are obtained. Since the

electric anti-resonance influence on the Bloch permittivity and permeability of magnetic resonator metamaterial is considered, thus

the Bloch constitutive parameter difference between theoretical values and retrieval results based on simulations is very small, which

shows that the Bloch constitutive parameter formula derived in the paper is very effective to describe the electromagnetic properties of

the periodic magnetic resonant material. These theoretical formulas will provide important theoretical basis for the interpretation of

the magnetic resonance phenomenon, the design and optimization of the periodic magnetic resonant material.
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