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Notes: 

1) The material parameters µ, ε, and σ are for the transmission line (TL) insulation. 
2) The material parameters µc, εc, and σc are for the TL conductors. 
3) L ≈ Lext.  At high frequencies, the current is essentially on the surface of the TL conductors due 

to the skin depth effect (see Chapter 10).  Therefore, Lint ≈ 0. 
4) The electric permittivity ε is typically expressed in terms of the relative permittivity εr (see 

Appendix B), i.e., ε = εr ε0 where ε0 = 8.8541878 × 10-12 F/m is the permittivity of free space. 
5) The magnetic permeability µ is typically expressed in terms of the relative permeability µr (see 

Appendix B), i.e., µ = µr µ0 where µ0 = 4π×10-7 H/m is the permeability of free space. 
 

 


