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Microwave radiation finds different applications, depending on the used power level.
At low power levels, typically on the order of milliwatts (mW), microwaves are used for the characterization of the electrical properties of materials. A common technique involves the determination of the complex permittivity, using the small perturbation theory. In this method, a sample is introduced into a resonant cavity, causing a perturbation that leads to measurable shifts in both the resonance frequency and the quality factor. These shifts can be used to extract the real and imaginary parts of the dielectric permittivity.
At high power levels, generally in the kilowatt (kW) range, microwave radiation is widely employed in thermal processing applications, such as microwave ovens. These systems often use a multimode cavity operating at 2.45 GHz as the heating source. By modulating the radiation power at different stages of the process, it is possible to achieve a more uniform electromagnetic field distribution within the cavity, which is a critical requirement for ensuring homogeneous heating, particularly in applications such as microwave-assisted sintering.
In this talk, some microwave applications are explored, using low and high power levels.
