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MicroStrip Gas Chamber (MSGC) introduced by A. Oed, is a derivative of the MultiWire Proportional Chamber introduced by G. Charpak in 1968. The latter suffered from loss of gain due space charge in the presence of a high rate of ionizing radiation. This was overcome by the inherent design of the MSGC. Thin metallic anodes and  cathodes, respectively 10 and 100 µm wide, are printed on an insulating substrate typically few 100 µm apart on a thin insulating substrate. Combined with a drift electrode few mm away from this surface which defines the sensitive volume, appropriate voltages result in a high field close to the anodes and cathodes enabling a fast clearance of the positive ions from the vicinity of the anode after the passage of a charged particle. A large amount of dedicated effort was devoted into studying these novel detectors. The main performances of the MSGCs namely excellent localization accuracies (~ 30 µm rms), good two track and energy resolution, and high rate capability (>106 tracks/mm2s) led them into a large variety of applications. For example in astrophysics MSGCs are planned for position-sensitive X-spectrometry , in medicine they are demonstrated  for high-rate digital radiography. A high resolution neutron and a high speed x-ray camera have been made using a two dimensional MSGC ,. 

In addition to the above characteristics a demonstrated high radiation tolerance (>10 Mrad)  of MSGCs led these detectors to be envisaged as a major part of the tracking detector at high luminosity experiments HERMES, HERA-B, CMS. The role of the substrate was accentuated for these applications, since a surface charging up and polarization of the bulk was observed as a result of the high rate of charged particles and the positive ion movement on the surface as well as in the bulk. Comprehensive research was undertaken by the RD28 collaboration  for substrates with bulk or surface conditioned resistivities and the diamond coated glass (1014- 1015 /q) emerged as the most stable support. Fast gas mixtures have been optimized which yield a good tracker resolution with a saturated drift velocity, small diffusion, small Lorentz angle and high gas gain.

The high luminosity scenario is rather hostile in terms of the presence of highly ionizing particles, namely neutrons, gammas and low energy nuclear fragments, which release an order of magnitude more energy in the sensitive gas volume. The demands on the MSGC tracker in this environment are stringent, and  The next very important step in the development came when these MSGCs were subjected to a high rate of charged particles in the presence of  some highly ionizing particles. 

Substrates, treatments of different kind. Successes Results from beams and ageing.

Problems of High rates + highly ionizing particles

Some results from different Solutions. Advanced Passivation. Different anode cathode materials, Doubly metallic electrodes. 

Second approach with novelties leading to new generation of micropattern detectors

GEMs + MSGC HERA-B solution 

GEM, CAT, µCAT, MICROMEGAS, MICROGROOVE, WELL etc. Performance at high rates different applications, readout possibilities.  Applications in HEP trackers, TPCs, and other applied fields.
