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Introduction

Gaseous photon detectors provide the most cost-effective solution to large-area and position-sensitive photon detection. They have
enabled application of the Ring Imaging CHerenkov detector (RICH) technology to large-scale experiments. The emergence and
rapid development of micro-pattern gaseous detectors (MPGD) has been boosting the development of gaseous photon detectors. The
advantages of photon detectors based on MPGDs include low cost, low 1on-backflow (IBF), high spatial and time resolution, and
great tolerance of magnetic field. However, the typical gain of gaseous photon detectors is ~10%, two orders of magnitude lower than
regular vacuum photomultiplier tubes. And IBF remains a big challenge for application of gaseous photon detectors at high-rate
experiments. Exploring a high-gain MPGD structure with low IBF has therefore become an important area of MPGD R&D.

We present a study of a double micro-mesh structure (DMM) which has the potential to fulfill both the high-gain and low IBF

requirements to be an excellent gaseous detector option 1n photon detection.

The DMM gaseous structure Characterization and Performance of DMM
DMM is a mes.h—type. MPGD 1n which another mesh 1s added Test with Fe%5, Ar(93%)+C0O,(7%), 5.9 KeV X-rays
on top of a typical Micromegas structure. -
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Total gain can be maintained at up to 3x 10°

Conclusions: The features of high gain of >10° and low IBF ratio of ~0.0005 revealed for the DMM structure present its great
potential for photon detection as well as other applications requiring low IBF ratio, for instance, the readout of time projection
chambers for future collider experiments. The IBF ratio of the DMM could be further lowered by fine tuning 1ts operation parameters.
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