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A uniform geometrical theory of diffraction (UTD), ray solution for a perfectly conducting curved wedge in an 
otherwise smooth curved surface, when it is illuminated by an arbitrary astigmatic ray optical field has been developed 
previously in [1]. That UTD solution is in turn developed from the asymptotic high frequency approximation to the 
integral representation in the complex spectral domain for the total field in the canonical problems of a perfectly 
conducting straight wedge, with planar faces, excited by plane, cylindrical, spherical and conical waves, respectively, as 
developed in [2]. That solution in [2], which is expressed in the format of the UTD, was based on a uniform asymptotic 
procedure referred to as the modified Pauli-Clemmow method for evaluating the total field integrals arising in the 
canonical problems mentioned above. This procedure is generally indicated as being best suited for situations where the 
geometrical optics (GO) pole contributions cross the steepest descent path (SDP) through the saddle point of the 
integrands (which provides wedge diffraction contributions in this case) as the observer crosses the GO ray shadow 
boundaries. On the other hand, if the pole contribution cross the SDP away from the saddle point as can happen in the 
case of inhomogeneous (or complex rather than real) plane wave illumination [3], a different uniformly asymptotic 
approach is indicated for evaluating the relevant integrals so as to obtain a continuous total field across the GO shadow 
boundaries. The latter approach is based on the Van der Waerden method [4]. Clearly, one is therefore led to using the 
somewhat more involved Van der Waerden method if the source excitation in the canonical wedge problems is due to a 
source located in complex (rather than real) space.  Such a complex source point (CSP) is known to generate a beam 
field [5, 6]. Thus, one is led to ask the question as to whether an analytic continuation of the modified Pauli-Clemmow 
based UTD canonical wedge solution for a source in real space can provide a UTD solution to the problem of wedge 
diffraction of a CSP beam.  

Here, the analytic continuation of the high frequency uniform ray solutions for the canonical wedge diffraction 
problems based on both, the modified Pauli-Clemmow and the Van der Waerden uniform asymptotic procedures for 
evaluating SDP field integrals for the wedge [4] are studied. It is seen that the Van der Waerden based UTD solution 
contains an extra term as compared to the usual modified Pauli-Clemmow based UTD solution. However, in almost all 
situations, it is found that this extra term is insignificant in the frequency domain for various ranges of parameters of the 
CSP beam. Hence, the simpler, modified Pauli-Clemmow based UTD solution can be analytically continued to treat 
CSP beam diffraction with very good accuracy. Finally, the time-domain (TD) version of the frequency domain based 
CSP beam diffraction by a general curved wedge is also analyzed. Such a TD solution can be obtained via an analytic 
time transform (ATT) [7,8] applied to two corresponding frequency domain (FD) solution for the CSP beam diffraction 
by a wedge. Both, the modified Pauli-Clemmow and Van der Waerden based FD solutions for CSP beams are thus 
transformed to TD via the ATT to provide the transient field response of a wedge to a pulsed CSP beam illumination, 
and these two solution approaches are compared in the TD. As expected, there is in general not much difference 
between the results based on these two approaches, thus lending confidence in the use of the simpler result based on the 
modified Pauli-Clemmow based UTD approach in both FD and TD for CSP beam excitation.  

 
References 

 
1. R. G. Kouyoumjian and P. H. Pathak, “A uniform geometrical theory of diffraction for an edge in a perfectly 
conducting surface,” Proc. IEEE, 62, pp. 1448 – 1461, Nov. 1974. 
 
2. P. H. Pathak and R. G.  Kouyoumjian, “The dyadic diffraction coefficient for a perfectly conducting wedge,” The 
Ohio State University ElectroScience Lab Technical Report 2183-4, June 1970. 
 
3. R. G. Kouyoumjian, T. Celandroni, G. Manara and P. Nepa, “Inhomogeneous electromagnetic plane wave diffraction 
by a perfectly electric conducting wedge at oblique incidence,” Radio Science, 42, Nov. 2007. 



 
4. L. E. Felsen and N. Marcuvitz, Radiation and Scattering of Waves, Prentice-Hall, Englewood Cliffs, New Jersey, 
1973.  
 
5. L. B. Felsen, “Complex-source-point solutions of the field equations and their relation to the propagation and 
scattering of Gaussian beams,” in Symposia Matematica, Istituto Nazionale di Alta Matematica, XVIII, pp. 40-56. 
London: Academic, 1976.  
 
6. R. Ianconescu and E. Heyman, “Pulsed beam diffraction by a perfectly conducting wedge: exact solution,” IEEE 
Trans. on Antennas and Propagation, 42, pp. 1377-1385. Oct. 1994. 
 
7.  P. R. Rousseau and P. H. Pathak, “Time-Domain uniform geometrical theory of diffraction for a curved wedge,” 
IEEE Trans. on Antennas and Propagation, 43, pp 1375-1382, Dec. 1995. 
 
8. H.-T. Chou, P. H. Pathak and P. R. Rousseau, “Analytical solution for early time transient radiation from pulse 
excited parabolic reflectcor antennas,” IEEE Trans. on Antennas and Propagation, 45, pp. 2463-2471, Sept. 2006. 
 


