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Detectors form the core of scientific research. It may not be an exaggeration to state that what is 'discoverable' at frontier fields of science is often limited by the then available detector technologies. Experimental high energy physics (HEP) programmes of our country depend heavily on indigenous and sustained R & D efforts towards various detector technologies. Unlike in other areas of experimental physics, it is not viable to depend entirely on commercial sources for supply of HEP detectors due to specific stringent requirements of these detectors, import restrictions as well as high costs involved due to deployment of typically large number of such detectors. 

I am working for more than two decades on research and development of several generations of detectors, which were used in a series of pioneering underground experiments at Kolar Gold Fields, the DZERO experiment at Fermilab, the CMS experiment at CERN. I am deeply involved at present on an R & D activity of glass Resistive Plate Chamber (RPC) detectors, which are chosen to be used for a proposed neutrino experiment (INO) in India. We have already made a good beginning. We have setup some basic infrastructure required for the glass RPC development and fabricated many prototype chambers. We have built a Cosmic ray telescope and a DAQ system, characterized these chambers and obtained some preliminary results.

My present proposal is to step-up this activity and to develop this detector technology beyond current state-of-the-art level. My proposed plan is to focus on the areas of new designs and modes of operation of the detector, gas mixture studies optimization, improvements in time and spatial resolutions as well as detector efficiencies.
 For this, I need to augment the existing infrastructure for gases, mixing, circulation, monitoring systems, electronics and DAQ systems. Full pledged simulation studies at process, device and detector levels are needed to confirm the experimental results. I need to interact with local industry to jointly develop and perfect some production processes required for this work. I believe that detector requirements of INO as well as other possible experiments can be met with this development work.

I also would like to propose a very interesting and useful spin-off of this activity in terms of developing a Positron Emission Tomography (PET) device. PET is a radiotracer imaging technique using positron-emitting radionuclides. Applications of this technique include early detection of cancer, neuropsychological studies and quantification of brain functions. RPC is a natural choice for this device as it is intrinsically a layered detector, due to its simple and economic construction and its Time-of-Flight capability. It is possible to achieve considerably lower radiation levels for whole-body PET using this detector.
