
2025 PhotonIcs & Electromagnetics Research Symposium Abstracts, Abu Dhabi, UAE, 4–8 May

Compact 200 kV–50 Hz Marx Generator for Charging a Dipole
Antenna

U. Hashmi, A. Alali, G. N. Appiah, F. Albarracin, M. Al Mansoori, F. Vega, and C. Kasmi
Directed Energy Research Center, Technology Innovation Institute, Abu Dhabi, United Arab Emirates

Abstract— This paper presents the design and development of a compact 200-kV Marx generator
for generating high-power wideband RF signals using a dipole antenna [1]. This approach simplifies
the generation of high-power microwave (HPM) signals compared to conventional systems with
separated antenna setups [2, 3]. The Marx generator consists of five stages, with each stage equipped
with a 940-pF capacitor. For charging of Marx generator the inductors were used and fabricated
using 3D-printed technology. The stainless-steel spheres served as the spark gaps with interelectrode
gaps precisely adjusted using innovative 3D-printed components. The stray capacitance of each
stage was primarily attributed to the spark gaps and estimated to be 3 pF. The entire assembly was
mounted on a 3D-printed Nylon 12 structure with insulation provided with SF6 gas and high-density
polyethylene (HDPE) liner. The output was routed through a PEEK feedthrough, with a V-dot
sensor on the metallic collar for voltage measurements. The mass of Marx generator was 9 kg, with
a flange diameter of 125 mm and a 436 mm height. The Marx generator is charged using a battery-
powered dc power supply and it is controlled via fiber optics or wirelessly for outdoor use. The
system was tested at 50 Hz single-burst mode. The electric field measured at 1 m distance with a
radiating antenna was more than 250 kV/m. Future plans include implementing electrical triggering
to minimize voltage fluctuations and a reduction in the system’s weight to enhance portability and
usability [4].

Figure 1: Marx generator & voltage measurements from sensors.
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