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During my three month stay in the University of Santiago de Compostela I worked in topics related to the Pierre Auger Project.


I studied the fluctuation of the rise time distribution of the signal of the surface detectors of the Pierre Auger Observatory as a discriminator of primary mass. I worked with montecarlo simulations for showers with two different primaries (proton and iron),  seven different incident angles (33º, 45º, 51º, 55º, 60º, 62º, 65º) and four different primary energies (10EeV, 19 EeV, 31 EeV, 100EeV). The showers were generated using Aires 2.8.0 and the detector simulation and the reconstruction was done with the Auger program Offline. I did a selection of the data based on quality cuts for the reconstruction. I chose tanks with distances to the core (r) between 500m and 1800m and with integrated signals above 15 VEM. I compared  the fluctuation of the risetime distribution divided by r for each primary.  I studied the behaviour of the fluctuation as a function of the energy and of the angle.  This method proved to be sensitive to the mass of the primary for the “middle” zenith angles (45º and 51º) . This was compared with Auger data taken between January 2004 and May 2006. The simulations were consistent with the data. An internal note was written on this and the work was presented in the annual Auger Annalysis meeting held in Chicago in September 2006. I also did some preliminary studies using Auger data on the behaviour of the fluctuation of the risetime in smaller bisn of r as a function of energy.


I began to study an hadronic model used to generate Aires showers modified by the group of the University of Santiago. Esentially, the cross section of the pion interaction was changed by a parametrisation with energy, which results in fewer muons at ground level. This model had been used in showers with zenith angles over 60º  (“horizontal” showers) for the KASKADE experiment. I generated 50 showers with this model for each primary, for four different zenith angles under 60 º (0º, 25º, 45º and 60º) and primary energy 10EeV,  for the Pierre Auger Project. I also generated 50 showers of each primary and incident angle with Aires standard version 2.8.0, hadronic model QGSJET, in order to compare both models. I simulated and reconstructed the showers with Offline 2.0 using the cluster of the Centre de Calcul of the IN2P3 (Institute National de Physique Nucleaire et de Physique de Particles). The objective is to compare the different models to understand the source of the fluctuation in the risetime.

