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A novel electromagnetic analysis of a TM02 mode dielectric assist accelerating
structure

Mohsen Zahir Joozdani
Nuclear Instruments and Methods in Physics Research Section A: Accelerators, Spectrometers, Detectors
and Associated Equipment, 2024

Abstract: In this paper, an analytical method based on the transmission line model is proposed for the
electromagnetic analysis of a C-band standing-wave dielectric assist accelerating (DAA) structure
operating in TMo2 mode at 5.712 GHz. This DAA structure consists of dielectric cylinders and disks
periodically arranged in a metallic enclosure. To use the transmission line model analysis, the accelerator
is divided into 13 uniform sections along the structure categorized into three types: two-layer, three-layer,
and five-layer dielectric-loaded waveguides (DLWs). Then, every dielectric-loaded section is modeled by
a dielectric-filled one, provided that the dielectric-loaded and corresponding dielectric-filled sections have
the same phase and attenuation constants, power dissipation in the dielectric and metal parts, and inner
radius of the metal body. Thus, the DAA structure is considered a series of transmission lines, and the
whole circuit model is short-ended at both ends according to the metal plates at the entry and exit of the
beam. Important electromagnetic features of the accelerator such as operating frequency, amplitude of the
axial electric field component on the central axis, and shunt impedance per unit length are calculated.
Moreover, the analytical results are compared with simulation results obtained by full-wave
electromagnetic software and it is demonstrated that there is a good agreement between the proposed
method and simulation results.

Keywords: Dielectric assist accelerator; Dielectric-loaded accelerator; Dielectric-loaded waveguide;
Transmission line model.
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Distribution Automation: A Level-Layer Framework for Implementation in Smart
Grid

Mohammad Masoud Mohammadil, Alireza Fereidunianl, Mohammad-Hossein Shariatkhah, Ehsan
Shahil, Sabrieh Choobkar, Azam Mozaffari
14th Smart Grid Conference (SGC2024)

Abstract: Electric energy distribution automation (DA) systems have seen considerable advancement in
terms of enabling technologies and standards. Despite considerable body of collective knowledge gained
by the research and development activities and engineering practice on the enabling technologies in
power, communications control and software engineering disciplines, there exists a huge knowledge gap
due to the lack of holistic and systems engineering studies within the DA area. This paper proposes a
general level-layer framework for the DA systems, where the levels of automation (LoA) from the general
human-automation interaction literature are tailored to the electric energy distribution automation domain,
considering two approaches: leveling based on the functional priority of information automation, and
leveling based on the cost-effectiveness approach. Moreover, an architecture of hexarchy is presented for
DA layers, by stating all the components of advanced DA. Finally, the proposed level-layer framework
for the DA systems is implemented to the RBTS system, and discussions are made to explore the
application-specific issues of the framework.

Keywords: Distribution automation (DA), Automation, Level of Automation (LOA), Level of Autonomy,
Layers of DA, Human-Automation Interactions (HAI), Holistic View, Systems Engineering, Systems of
Systems.
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