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Variational Treatment of the Diffraction at the 
Facet of d.h. Lasers and of Dielectric Millimeter 
Wave Antennas

This paper presents an accurate variational treatment of the diffraction of TE and TM waves by 
an abrupt transverse discontinuity in a dielectric waveguide, such as the mirror of a double 
heterostructure (d.h.) injection laser, or the end plane of a dielectric slab antenna for millimeter 
waves, under the assumption of small aspect ratio. A matrix representation of the Green's 
function is derived analytically, in the limit of small efective frequency, for the TE case. For the 
TM case, the complication introduced by the discontinuity of the transverse electric field across 
the dielectric interface is discussed in detail. The numerical examples refer to the d.h. laser 
configuration. Both transverse directions (perpendicular as well as parallel) to the junction are 
studied. The effect of mode coupling at the mirror of a LOC laser as well as the effect of an 
antireflection coating are investigated.
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