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The best methods available nowadays for modelling the propagation of very short ( duration 
less than 100 fs), ultrawideband electromagnetic signals in physical media are the asymptotic 
ones. Numerical methods loose their traditional leadership due to their inability to handle rapid 
oscillations of the propagating signal. Therefore it is important to create accurate asymptotic 

models of propagation which can be used as a reference. In this paper a new description of 
primary precursor in a dispersive Lorentz medium is given, based on uniform asymptotic theory 
of evaluation of integrals and a new approximate solution to the distant saddle point equation. 
The new representation of the signal in the medium is illustrated graphically and compared 
with the Oughstun-Sherman representation. 

1. INTRODUCTION

When a static electric field E is applied to a medium, it affects electric charges 

associated with microscopic particles constituting the medium. First, the external 

field modifies the charge distribution in every molecule and leads to the creation 

of microscopic dipole moments in the medium. Second, if particles have constant 

dipole moments, the applied field tends to reorder their initial distribution. On 

spatial averaging of the dipole moments over microscopically large, and macro

scopically small volumes, the polarization P is obtained, which is an averaged 

dipole moment per unit volume. Assuming that the external field E is not very 

large, the medium is isotropic and ferroelectrics are excluded from the considera

tion, the relation between P and E is linear, i.e. P = xE, where x is the medium 


































