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   Research on the near-field radiation of subnanosecond electric pulses is motivated by the possible use of subnanosecond pulsed antennas for medical therapies and dielectric imaging. Biological cells exposed to the subnanosecond electric pulses have shown increased lethality and increased calcium release, which may lead to medical therapies, such as cancer treatment or wound healing [1]. At lower intensity, antennas fed with subnanosecond pulses can be used to explore the electrical properties of biological tissues in the near-field region, allowing us to obtain the dielectric profile of the tissue under observation and to detect abnormalities in a uniform background due to the dielectric contrast [2]. Both imaging and medical application require focusing the radiation to a minimum spot size. In imaging, a small spot size allows for a 3-D scan with a fine spatial resolution. For therapy, a small spot size means that only the area at the focal point will be treated as opposed to the surrounding area with lower electric field (or power density).
   A prolate-spheroidal reflector antenna focusing subnanosecond pulsed electromagnetic radiation in the near field is studied. This antenna reflector is fed by a pair of balanced, conical-plate transmission lines and the radiated pulse consists of a prepulse, an impulse, and a postpulse. Whereas the prepulse amplitude decreases inversely with distance, the impulse is maximum near the geometric focus, and its power density distribution has a full-width at half-maximum (FWHM) width of 32 cm in the axial direction and 10 cm in the lateral direction.
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