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In general, it is not easy to measure the drifting RF properties of a device during its operation. If the scatter
matrix changes depending on the temperature, the vector network analyzer provides only a static or a starting
point of the thermal development. In particular, it is impossible to fully characterize the component that
has more than two ports only by the online measurement. So, in the model proposed, assuming that the
heat source defined as the average dissipation is given by stored power in the device and the duty cycle,
preliminary measurements for several average dissipations are performed. Analytical solutions are derived
by using the preliminary and online measurement for the same average dissipation based on the input-output
power pickups. As study case, the method is applied to the circulators and the RFQ of the Linear IFMIF
Prototype Accelerator, for the three-port and eight-port device case respectively. The model, the results of
experiments, and discussions will be summarized in this report.
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