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Comparative analysis of diamond graphitization
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{0 induce graphitization in diamond, with a focus on their impact on the mate-
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emphasizes the effects of annealing time in the thermal method and the influence
of the induced graphite on the material electrical properties for all the employed
methods. A key highlight of this work is the exploration of easy and innovative
approaches to create 3D conductive patterns within diamonds. This is achieved
through combining laser-based and ion beam methods, as well as optimizing ion
beam parameters to enable the creation of 3D conductive patterns. Each method
presents unique advantages: thermal annealing enables simple surface graphiti-
zation, ion implantation allows precise depth control for sub-surface structures,
and Bessel beam laser writing facilitates direct 3D in-bulk modification without
mechanical movement or masking. This comparative insight helps to identify
the most suitable technique depending on the required electrode geometry and
device integration constraints. The outcomes of each graphitization approach
showcase unique benefits and limitations, giving various p ities to employ
diamonds in electrical applications. By building on prior research, this study
offers an extended perspective on integrating advanced fabrication techniques
to expand the use of diamonds in emerging technologies.
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