Performance of High-Level Trigger electromagnetic clustering algorithms using ATLAS Liquid Argon Calorimeter test-beam data

   Objectives
    The objectives of the project are development, evaluation and performance studies of High-Level Trigger (HLT) electromagnetic clustering algorithms. The goal is to run the HLT sequence of algorithms in test beams during the years 2003 and 2004, and to make a thorough comparison with Monte Carlo data and use this knowledge to evaluate the HLT performance of interesting/crucial physics channels. The studies during the test-beam data-taking periods can be done in spy mode. The understanding of the Liquid Argon calorimeter ROD and its output data will benefit from being involved in the TDAQ running during the test beams. 

   Plan

    Several prototype electromagnetic algorithms already exist for the second-level trigger. The status of the software for the trigger is evolving rapidly and will change dramatically during the following months. During this time, the student will acquire experience with the offline and HLT software environment, and learn the basic physical parameters that enter in the selection criteria of electromagnetic clusters.

    During the first 3-4 months he will start getting prepared for the test-beam data taking in 2003 by participating in the testing of the ROD system, which is the basic interface between the Liquid Argon Calorimeter and the trigger/offline software. This test will be performed in the University of Geneva and will use a ROD module, a data injector and a transition module. The participation in this test will introduce the student to the online/DAQ system.

    Participation in the 2003 test-beam data taking together with the studies of the clustering algorithms using Monte Carlo data produced for the HLT/DAQ Technical Design Report will provide the student with the necessary tools for a complete HLT running chain in the 2004 test beam. The analysis of the data and performance studies made during this last test beam, together with the selection efficiency of some physics channels, will constitute his PhD thesis. During 2003 and 2004, the student will also contribute to the evaluation and optimization of the HLT software framework that supports the algorithms.
Other possibilities/extensions [I don’t think we need to put this in the proposal]
   By combining different events from the test beam data, one could envisage to “simulate” jets and evaluate the performance of jet clustering algorithms.

   The ROD output contains the energy of each cell, which results from applying the optimal filtering algorithm to 5 (or more) digitized samples. An interesting monitoring in a test involving trigger/ROD/DAQ would be to compare the trigger sums from the trigger boards to the trigger sums reconstructed from the ROD outputs.

