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	Title of the proposed project
	Cluster Counting/Timing: data reduction and pre-processing of drift chamber signals sampled at high rates 

	Short description of the project
	The widespread use of helium based gas mixtures in drift chambers, aimed at minimizing the multiple scattering contribution to the momentum measurement for low momentum particles, because of the low ionization cluster densities produced, introduces a sensible bias in the impact parameter reconstruction, particularly for short impact parameters and, hence, for small drift cells. 
The recently proposed Cluster Counting/Timing technique, which consists in measuring the arrival times on the sense wires of each individual ionization cluster, overcomes this impasse and offers the possibility of greatly improving the particle identification capabilities of gas sampling detectors. However, in order to apply this technique, it is necessary to have read-out interfaces capable of processing high speed signals to efficiently isolate peaks due to different ionization clusters. Requirements on drift chamber performance impose analog to digital conversions at sampling rates of the order of 1-2 GSa/s with at least 10-bit resolution. These constraints, together with a maximum drift time, usually of the order of several hundred ns, and with a large number of readout channels, typically of the order of tens of thousand, impose some sizeable data reduction, still preserving all relevant information. To this purpose, fast readout algorithms have been successufully implemented online in real time on a FPGA at a single channel level. 
At the start of the processing procedure, a counter providing the timing information is activated. As the FPGA implemented algorithm identifies a peak in the the real time scanning of the sense wire signal, its relative amplitude and time are stored in internal memories, which are continuously loaded as new peaks are found. At the occurrence of a trigger signal, the reading procedure is enabled and only the data related to the found peaks, in a time interval corresponding to the maximum drift time, is transferred to the external storing devices, provided it satisfies ad hoc established filtering criteria. This procedure, once applied to each one of the tens of thousand readout channel, results in data reduction by factors between one and two orders of magnitude with respect to the full sampled signals. 
The goal of the proposed activity is to be able to implement, within a single FPGA board, more sophisticated peak finding algorithms on as many analog to digital conversion channels as possible (at least 16) for parallel pre-processing, in order to reduce costs and system complexity.
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