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An oblate spheroidal penetrable object immersed in a linear, uniform, lossless and isotropic medium characterized 

by a real positive wavenumber k and a real positive intrinsic impedance Z1 is considered in the phasor domain, 

with a time-dependence factor exp(+jωt) omitted throughout. The medium inside the spheroid is a linear, uniform, 

lossless and isotropic metamaterial that is anti-isorefractive to the surrounding medium and characterized by a 

real negative wavenumber -k and a real positive intrinsic impedance Z2. The primary source is an electric or 

magnetic dipole located outside the spheroid on the symmetry axis of the structure, and parallel to the axis. 

 

The exact solution to the scattering boundary-value problem is obtained by expanding the field components as 

infinite series of oblate spheroidal wave functions and imposing the boundary conditions on the surface of the 

spheroid, utilizing previous results [1-4], leading to explicit analytical expressions for the modal expansion 

coefficients. An interesting practical application of this novel solution is the validation of previously obtained 

numerical results for the Veselago lens for the case of dipole sources, thus extending the two-dimensional results 

given in [5] to a three-dimensional case. 

 

1. C. Berardi, D. Erricolo, and P. L. E. Uslenghi, “Exact dipole radiation from an oblate spheroidal cavity filled 

with isorefractive material and aperture-coupled to a half-space”, IEEE Trans. Antennas Propag., 52(9), pp. 2205-

2213, Sept. 2004. 

 

2. D. Erricolo and T. Negishi, “Symmetry properties of spheroidal functions with respect to their parameter”, 

IEEE Trans. Antennas Propag., 65(9), pp. 4947-4951, Sept. 2017. 

 

3. A. N. Askarpour and P. L. E. Uslenghi, “Exact radiation from dipole antennas on oblate spheroids coated with 

isorefractive and anti-isorefractive layers”, IEEE Trans. Antennas Propag., 60(11), pp. 5476-5479, Nov. 2012 

 

4 D. Erricolo, S. M. Canta, H. T. Hayvaci, M. Albani, “Experimental and Theoretical Validation for the 

Incremental Theory of Diffraction,” IEEE Trans. Antennas Propag., 56(8), pp. 2563-2571, Aug. 2008.  

 

5. D. Erricolo and P. L. E. Uslenghi, “A novel approach to the Veselago-Pendry lens”, 2025 Electromagnetic 

Theory Symposium, Bologna, Italy, June 2025. 

mailto:derric1@uic.edu
mailto:uslenghi@uic.edu

