GlueX Beam Test in Hall B

to Measure Energy and Time Resolution of the BCAL Prototype Module

SUMMARY

The electromagnetic barrel calorimeter (BCAL) is a major subsystem in the GlueX detector and one of its two electromagnetic calorimeters.  Its primary role is the detection of photons resulting from ( and (( decays and the measurement of their four-momenta.  In addition, it serves as part of the particle identification (PID) - for charged particles that are bent by the 2.25 T magnetic field of the solenoid surrounding the BCAL and enter its active volume -mainly in the momentum regime of 300-900 MeV/c.  BCAL requires good energy and good timing resolutions – both are needed to determine photon four-momenta and timing resolution is required for PID.  The energy and timing resolutions of such calorimeters are expressed in terms of the photon energy E (in GeV) and in terms of constants to be determined:

1. Energy resolution ((E)/E = a + b/(E

2. Timing resolution ((t) = c + d/(E

Constants b and d, in particular, reflect the intrinsic capability of the calorimeter to “deliver” the number of photons, generated by the energy deposited (a small fraction of E), to the photo-sensors.  As such, an accurate determination of these two resolutions - with the best photo-sensors available - is critically important in defining the capabilities of the detector.  Furthermore, Monte Carlo (MC) simulations will be used extensively in any analysis that utilizes the calorimeter (such simulations use only intrinsic detector parameters, combined with accurate calibration data), thus our ability to anchor and validate the MC simulations is a critical prerequisite to the optimization of the detector and its read-out systems.

The objective of the beam test is to use tagged photons over a sufficient span in energy and with a sufficient energy resolution to determine the energy and timing resolutions and the linearity of the BCAL module.  Using the Hall B tagger system, with end-point beam energy of 687 MeV, satisfies these photon beam requirements.  For a full understanding of the energy and timing resolutions, the position and angle at which the photon beam enters the BCAL module will be varied to match those that will be encountered in GlueX data-taking.  Effort will be especially concentrated on configurations that will provide the greatest challenge for photon four-momentum reconstruction – namely photons at large angles of incidence (with respect to the normal) near the end of the module.  These data will also provide an important validation of our Monte Carlo simulations and photon reconstruction software and will provide the information needed to complete the calorimeter design with respect to the readout segmentation and photo-sensor requirements.  

The tagged photon facility in Hall B is the ideal venue for such measurements, the results of which will influence the further development of the BCAL’s read-out scheme, an issue of intense R&D and with significant performance and cost implications for the project.

