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Abstract 
 

This research endeavours to propel the frontiers of accelerator technology by addressing the inherent 

challenges in Electron Cyclotron Resonance (ECR) ion sources. The study primarily focuses on 

enhancing the efficiency of ECR ion sources, crucial components in ion accelerator systems, to 

achieve more precise and effective ion acceleration. The investigation spans a multidisciplinary 

approach, integrating electromagnetic modelling, waveguide section analysis, and meticulous 

optimization techniques. By delving into the intricate plasma parameters and precise diagnostics of 

ECR ion sources, the research aims to unravel the scientific principles governing ion accelerator 

systems. The specific objectives include the development and optimization of Radiofrequency (RF) 

cavities tailored for ECR ion sources. This involves a comprehensive exploration of electromagnetic 

properties, waveguide structures, and innovative optimization strategies to maximize the 

performance of these critical components. Furthermore, the project encompasses practical 

applications, involving the irradiation of sample materials using the optimized ECR ion source. 

Through extensive experiments and systematic analysis, the study aims to understand and mitigate 

the impact of ion beams on a variety of materials, thereby contributing to the broader field of 

materials science. The outcomes of this research are anticipated to not only advance the efficiency 

of ECR ion sources but also to contribute valuable insights to the broader realm of accelerator 

technology. The dissemination of findings through presentations at conferences and publications in 

esteemed journals is integral to the project, fostering collaboration and knowledge-sharing within 

the scientific community [1-3 & a-f]. 
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