ABSTRACT

Study of Pedestal Fluctuations of Channels in the Track Imaging Cherenkov Experiment Prototype Camera.  EMILY GOSPODARCZYK (Sauk Valley Community College, Dixon, IL 61021) KAREN BYRUM (Argonne National Laboratory, Argonne, IL 60439).

The Track Imaging Cherenkov Experiment (TrICE) is a prototype telescope on-site at Argonne National Laboratory.  It is designed to measure the composition of cosmic rays through the detection of direct Cherenkov radiation.  TrICE is exploring the capabilities of a camera composed of a 4×4 array of 16-channel Hamamatsu R8900 multianode photomultiplier tubes (MaPMTs) and their corresponding electronics.  The higher angular resolution explored in the TrICE prototype telescope can be applied to the next generation of high energy gamma-ray telescopes. The objective of the research was to study TrICE pedestal data and look for pedestal fluctuations in each channel over the time structure of an event.  Data was recorded at a rate of 53MHz (or 19ns sampling).  Each event contained a snapshot of eight 19ns time slices of PMT signals. By programming in C++ interfaced with the ROOT graphics language, a macro was written that calculates the mean ADC counts for each time slice for each channel.  The code created a plot of the mean ADC counts for all time slices, each represented by a different marker and superimposed.  The result of running the code on individual pedestal files illustrated that the pedestal remained relatively consistent between time slices.  A further examination compared the Gaussian means of each time slice for channel one.  The results proved that the Gaussian means for all the time slices fell within a small range and within the standard deviation.  Subsequent steps should involve analyzing multiple pedestal files and looking for variations in pedestal as a function of time and temperature.
