INO related hardware development during April 03-March 04

Glass Resistive Plate Chambers (glass RPC) were chosen as possible detectors for the proposed Indian neutrino experiment. Major efforts are currently underway to develop and study these detectors. We have developed many detectors of 30 cm X 30 cm in area and a few of 120 cm X 90 cm. We have studied their performance in terms of their efficiency for detecting minimum ionising particles (i.e. Cosmic ray muons), timing resolutions, different gas mixtures etc. We have developed considerable infrastructure and procedures for fabrication as well as characterising these chambers. 

A gas mixing and flow control unit, which is capable of working on four component gases has been designed and developed. This unit can be used either to flow the mixed gas on-line or pre-mix the gas into a storage cylinder for a later use. An electronic gas bubbler was developed to monitor the gas flow through the detector under test. Various jigs and procedures for glass RPC development have been designed. These include jigs for RPC assembly, graphite resistance measurement and procedures such as coating of glass electrodes with graphite powder etc.

A Cosmic ray test stand comprising of six scintillator paddles of different dimensions has been developed for testing and characterising the glass RPCs. The test stand was assembled using extruded channels so that flexibility for quickly and accurately setting up different telescope arrangements is achieved. A data acquisition system based on NIM/CAMAC electronics that supports generation of Cosmic muon trigger as well as recording of ADC, TDC, counting rates and other information from the glass RPC detectors on trigger, has been developed. Stability of the Cosmic ray test stand paddles is being monitored round the clock by an independent data acquisition system.

Electronics, trigger and data acquisition systems for a prototype INO detector of dimensions 1m X 1m X 1m, is in progress. This detector is planned to have 14 glass RPC detector layers, consisting of 64 channels per layer, i.e. 896 channels in total. The scheme involves having analog front-end and digital signal processing sections near the detector while control, final trigger and data readout sections housed in back-end CAMAC. Most of the electronics design work to the level of various circuit boards has been completed. Testing and debugging of these systems is in progress. Fully functional Linux based data acquisition software has also been developed.
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Fig: Efficiency plots of a glass RPC operating with different gas mixtures
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Fig: Timing resolution of a glass RPC measured with reference to a scintillation detector

