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Characteristic of charge multiplication with GEM
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Abstract: Gas electron multiplier (GEM), as a micro pattern gas detector, offers a
potential for applications of a precise tracking device in high-energy physics experiment.
It is necessary to understand the performance of the detector in various operating
conditions. The signal property is mainly defined using a multiplying process of the
ionized electrons induced, and it depends on the detector configuration as well as the
composition of the operating gas. In this study, we tested a detector system with single,
double, and triple GEMs operating in tandem with an Ar-CO:2 mixed gas, and
investigated the signal properties for X-ray from 5°Fe systematically. We also tested some
sets of gas mixtures by varying the ratios of Ar and CO2. As the result, we obtained a
higher gain by stacking GEMs by applying a relatively lower voltage. In addition, the
mean signal charge and the gain of the detector were found to depend on the gas mixing
ratio. Since CO: has an ability to absorb UV photons generated in an avalanche
development process, the multiplication of photoelectron was suppressed for a higher COz

density.
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