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Mode expressions.
Fundamental solutions of the homogeneous Maxwell 

equations 
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Dispersion equation
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Single-layer tube monopole resistive impedance. 
Leontovich boundary conditions.
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Leontovich boundary conditions for the modes:
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PROPERTIES of ORTHOGONALITY

Series expansion
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MODAL ANALYSIS
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CONCLUSION
1. The common method of the eigenvalues determination for the 

multi-layer round tube is obtained

2. For the single layer tube: 

The relation between impedance and eigenvalues is established.

The behaviors of the eigenvalues distribution versus frequency are 
determinated

An anomalous distribution of the fundamental E-mode is obtained. 
The resonance behaviors of impedance are conditioned by the 
fundamental mode peculiar properties

The modal series convergence is shown.
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