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Abstract
H2 beam line of SPS North Area is a high energy, high resolution and multipurpose particle beam line. It is able to transport secondary hadron and pure electron beams with momenta between 10 and 400 GeV/c to be exploited by several different experiments. In this work, tertiary particle production from a secondary target placed in the line is studied. The introduction of this “filter” target enhances the middle to low momentum hadron (20 - 60 GeV/c) and electron production. In this work, a systematic Monte Carlo simulation study using a GEANT 4 based package, G4beamline, has been performed in order to investigate the tertiary particle production from several different targets. More specifically, Cu, W and polyethylene targets with different thicknesses have been studied. The proton over pi+ ratio is of particular interest, as well as the optimal electron production for several momenta. The present work will act as a reference to be used by the future test-beam users of the line as an indication of the expected particle composition and rates in their experimental setups.
Project description
The project contained three parts. First the secondary target needed to be implemented in the G4beamline simulation. Then a program that could run the massive Monte Carlo simulations in parallel on lxplus was in need of development. Finally all the data was analyzed in ROOT. 
The targets were implemented in the beam line at the filter position after the first vertical bend, at this point the beam is much focused. The targets were emulated as cylinders with a radius of 40 mm and different materials and lengths. More specifically, 100 and 300 mm of Cu, 550, 700 and 1000 mm of polyethylene and 150 mm of solid tungsten was used. The incident momentum was varied between 50 and 250 GeV/c. To describe the interactions between the particles in the beam and the nucleus in the target two different physics lists were used: FTFP_BERT and QGSP_BIC. The six different targets, eight different momenta between 50 and 250 GeV/c and the two physics lists yields in total 96 different cases. Furthermore, each simulation contains tracking of millions of particles and it was therefore necessary to run everything on lxplus.
Most of the time was spent in this phase. It was not only necessary to write a BASH program that submits the simulations with the right parameters (target material, secondary momentum etc.) but also necessary to rewrite the G4beamline code such that it could work in parallel. 
[bookmark: _GoBack]After hundreds gigabytes were generated it was all processed through ROOT. Good results were obtained but they will be presented in an ATS note by F. Tellander and N. Charitonidis (to be published).
 

