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Investigating the phenomenon of polymerization in thick gas electron
Multiplier (THGEM) detectors in self-quenching streamer (SQS) mode

MohammadMahdi EbrahimiBesheli*, MohammadJavad Khodashenas, AminReza
Mahmoodi, Ali Negarestani

Faculty of Sciences and Modern Technologies, Graduate University of Advanced Technology, P.O.BOX:
7631885356, Kerman, Iran.

Abstract:
The phenomenon of polymerization is considered one of the factors causing disruption in the

performance of gas detectors. The occurrence of this phenomenon in wired detectors has been
clearly observed and proven. In this article, with designing a system the polymerization
phenomenon on thick gas electron multiplier detectors in self-quenching streamer mode has been
investigated by using several Am241 alpha sources. In the presence of a small amount (10%) of
hydrocarbon gas such as methane, which is used as a quencher in the composition of P10 gas, it
is observed after two days that the detector is used for an average of two to three hours per day.
There is a sudden change and increase in the counting system and an electric spark can also be
seen. According to the pictures and objective observations, the harmful effects of the
polymerization of hydrocarbon gas in the system have been proven in thick gas electron multiplier
detectors, and suggestions have been made to improve and extend the life of the system.
Keywords: thick gas electron multiplier detector, self-quenching streamer mode,
polymerization
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" THGEM (Thick Gas Electron Multiplier)
2 Self-Quenching Streamers

3 GEM (Gas Electron multiplier)

4 Read-out pad

55QS mode
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7 Malter effect
8 Thin film field emission
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