Experimental Study of Signal Linearity in PMTs and SiPMs for Scintillation Readout
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Photomultiplier tubes (PMTs) and silicon photomultipliers (SiPMs) are widely used optical sensors for scintillation light readout in nuclear and particle physics experiments. A linear response of the output signal to incident light intensity is essential for accurate measurements. In this work, we study the signal linearity of PMTs and SiPMs using an LED-based light source with controlled intensity. The linearity was evaluated as a function of incident light intensity for different bias voltage settings. Identical optical input conditions were ensured for both sensors to allow a direct comparison of their response characteristics. The linearity performance and its dependence on bias voltage are compared between the PMT and SiPM, providing practical guidance for optimizing photodetector operation in scintillation readout systems.
