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From the first pp collisions at the LHC, both at 0.9 and 7 TeV, it is already possible to check that perturbative Quantum Chromodynamics (pQCD), via parton-parton hard scattering (large momentum transfers), reproduces the global features of the recorded events (pseudorapidity distribution of charge particles for instance). However, most of the particles are produced in low transverse momentum (pT) region where pQCD is not strictly applicable.

Several QCD inspired models introduced recently soft processes, usually treated in the frame of phenomenological approaches, by the superposition of several parton interactions extrapolated to very low momentum transfers. It is a challenging task to establish unambiguously whether i) these multi-parton processes are at work in such a low pT region and ii) if they could then be at the origin of the increase of the mean pT, observed as a function of the collision energy. For this purpose, a detailed understanding of the pp event structure and its composition is of great interest. This would require not only the identification of hard components (jet structures with particles having close-to-straight trajectories in the event) but also particle (flavour) identification.

The ALICE experiment is very well suited to perform such a study on an event-by-event basis: it includes many detectors for particle identification (PId) and has a sufficient granularity for the isolation of displaced vertices in very high track densities. Specific studies related to strange particles should be performed for two additional reasons. Firstly, it gives the opportunity to have an excellent PId over a large pT range, using the weak decay topology of these particles. Secondly, with the first runs of relativistic heavy-ion collisions at multi-TeV energy approaching, it would be very interesting to check if a relative enhancement in the strangeness production is still visible and if pp collisions could still be considered as a reliable baseline for the characterisation of the Quark-Gluon Plasma (QGP).

Zakres zadań do wykonania dla dyplomanta: (the problem to be solved:)

The proposed analysis is based on visual inspection of registered events with the aim to characterize on an event-by-event basis both pp and heavy-ion collisions at the LHC energies. It includes the use of PID methods available within the ALICE experiment and the measurement of strange particles yields (K0s, Lambda, K+, Xi, Omega and their respective antiparticles) through the topology pattern of their weak decay (V0, Kink, Cascade). The measured yields will be compared to Monte Carlo predictions from QCD inspired models (e.g. Pythia or Phojet) commonly used for describing pp collisions then from theoretical models relying of the production and the expansion of a QGP in the case of heavy-ion collisions.

The required work can be divided into three levels:

1. Implementation of  generic analysis tools:

· visualization of residuals, track detail view

· interactive track fitting

· visualization with different level of data completeness (ESD + extra, ESD, AOD).

2. Tools specific for strangeness detection

· visual identification of V0s and their properties

· visual feedback on physics objects with information like PID, momentum, vertex of origin etc.

· store histograms of pre-defined distributions for selected candidates

· stand-alone visualization in ROOT framework for end-user analysis and master-classes

3. Support for general operations related to 2D and 3D visualization:

· chose different representations of geometry with possibilities of transparency, cut views etc.

· display the static projections in 2D and 3D with the possibility to rotate, zoom etc.

· perform geometric transformations (i.e fish-eye)

· object selection and highlight across all views that display it (i.e. track, vertex etc.)
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