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Abstract. Exact vector solution of Maxwel | 6 s equations
electromagnetic fielth electrically larg tasks as large antennas or begeweguides

are alwaystime-consuming, requiring substaalticomputational resources. There
exist many asymptoticmethods simplifying the problerbut having significant
assumptions and inaccuracies. In this paper, a theoretical foundatibsolution of
some practical problemsitilizing unconventional electromagetics vectors are
presented. The vectors atee RiemannSilberstein vectorgthe RS vectors)which

are a linear combination afie electric and magnetic field vectors. In homogeneous
spaceut i Il i zing the RS vectors Maxystemhdods
two independent equations, with each Vve
of an ideal circular polarizatiorOne of the most effective methods kforous
numerical and analytical solution of Maxwell's equations msitipole series
expansion The method ofelectromagnetic field expansion into a series of vector
spherical harmonic®f the RiemansSilbersteinvectors in helical coordinateis
presented in the papeBuch expansiomasa simpler mathematical representation
compared tothe traditional multipole expansion it is symmetric anchas a clear
physical meaningSolution of field scattering andliffraction problemsof aperture
antennass describedTheamountof computational work compared to ttraditional
methodof TE and TMmultipole expansiois reduceddue to theanitial independence

of the Rieman¥Silberstein vectorandthe direct vector spherical expansion

Key words: Antennas, aperture antennas, computational electromagnetics,
electromagnetic fields, electromagneticdiedion, spherical harmonics, spherical

wave expansion.
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