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Zij

Green’s function for the full-wave analysis of planar structures

SINGLE ELEMENT GF: APPLICATIONSINGLE ELEMENT GF: APPLICATION

• Spectral domain Method of Moment (MoM)

Electric Field Integral Equation (EFIE)

Zij
Matrix Z

Spectral dyadic Green’s function of the electric field 
due to an electric source J
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SINGLE ELEMENT GF: APPLICATIONSINGLE ELEMENT GF: APPLICATION
• Spatial domain Method of Moment (MoM)

Mixed Potential Integral Equation (MPIE)
Zij Matrix Z

Spatial Green’s functions of the vector and scalar potentials
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Unknown in the spatial domain Ö Fourier double integral



SOMMERFELD INTEGRALSOMMERFELD INTEGRAL
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• Numerical integration on Sommerfeld contour
☺ generality
/ computational cost

• Complex images
☺ efficiency, distinguished physical contributions
/ lack of generality for increasing complexity

• Numerical integration on Sommerfeld contour
☺ efficiency, distinguished physical contributions
/ topology of the integration plane

• Asymptotic evaluation
☺ extreme efficiency, physical insight
/ near zone deficiency, sensitive to the configuration

SOLUTION TECHNIQUES FOR SOMMERFELD INTEGRALSSOLUTION TECHNIQUES FOR SOMMERFELD INTEGRALS

generality efficiency



ASYMPTOTIC EVALUATION OF SOMMERFELD INTEGRALSASYMPTOTIC EVALUATION OF SOMMERFELD INTEGRALS
Assumptions: 

1. horizontal dipole at the air-dielectric interface
2. single layer (no-loss) dielectric slab
3. observation in free-space
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TOPOLOGY OF THE COMPLEX TOPOLOGY OF THE COMPLEX KKρρ PLANEPLANE
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3. Deformation onto the SDP
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Physical interpretation of residue contribution
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4. Non uniform first order asymptotic evaluation of SDP integral
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Summary of the non-uniform first order asymptotic evaluation
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• discontinuous field

• affected by singularities



6a. has guided (SW,LW) poles

5. Uniform first order asymptotic evaluation of SDP integral 
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6. Wan der Waerden regularization technique 
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7. Regularization technique 

regular integrand first order saddle 
point evaluation
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• continuous field

• not affected by singularities

Summary of the uniform first order asymptotic evaluation
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An example of the compensation mechanism

Non uniform evaluation
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An example of the compensation mechanism 
Uniform evaluation
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