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Experimental Research on Transmission Performance of
GEM Readout Detector in CEE-TPC

WEI Xianglun'2, LU Chengui’, ZHANG Junwei®, MA Peng!, YANG Herun™', QIU Tianli'?,
LI Meng'?, HU Rongjiang!, DUAN Limin'
(1. Institute of Modern Physics, Chinese Academy of Sciences, Lanzhou 730000, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China;
3. North China University Of Water Resources And Electric Power, Zhengzhou 450045, China)

Abstract: The Gas Electron Multiplier (GEM) has attracted wide attention due to its better position resolution
and isotropic two-dimensional structure, GEM is also planned to be used as the TPC readout detector in CSR Ex-
ternal-target Experiment (CEE) under construction. The transmission characteristics of GEM under different elec-
tric field conditions have great influence on the effective gain and energy resolution of the detector. In this paper
the effects of the electric field in the drift region and the induction region on the transmission characteristics of the
detector are performed on single GEM, and the effects of voltage distribution and electric field in induction region
on the transmission characteristics of double-layer GEM detector were studied. The results show that in single and
multi-layer GEM detectors, electric fields in the different region affect the transmission characteristics of the de-
tector mainly by changing the electron transmittance and changing the avalanche field intensity and distribution of
GEM, which will affect the effective gain and energy resolution of the detector finally. The above experimental res-
ults indicate that GEM detector is a good candidate for CEE-TPC readout detector and they also provide a refer-
ence for the selection of the working point of multi-layer GEM in TPC.

Key words: GEM; transmission characteristics; effective gain; energy resolution
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