Bunch-Crossing Identificationfor the ATLAS Level-1Calorimeter TriggerbyIan Paul Brawn.A thesis submitted to the Faculty of Scienceof The University of Birminghamfor the degree ofDOCTOR OF PHILOSOPHY.School of Physics and Space Research,The University of Birmingham,June 1996.

SynopsisAs part of the design studies for the ATLAS level-1 calorimeter trigger, the process ofBunch-Crossing Identification (BCID) has been studied. Various digital BCIDalgorithms have been investigated using software simulation. The results of theseinvestigations are presented here. They show that BCID can be performed with goodefficiency for pulses corresponding to energy deposits down to a few GeV (~4 GeV).A hardware demonstrator system has been constructed which performs BCID on 36channels of trigger data. The BCID algorithms are implemented in Field-Programmable Gate-Arrays. This has allowed a number of BCID algorithms to betested in hardware at a CERN test beam. The design of the BCID demonstrator moduleis presented here, and the off-line analysis of the data recorded at the test beam isdescribed. The results show BCID being performed with a level of efficiency which isacceptable for the level-1 trigger system.All of the data analysis described in this thesis is my own work, except whereexplicitly stated otherwise. The hardware BCID module which is described inchapter�6 was designed entirely by myself.