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Vertex finding by sparse model-based clustering
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Vertex finding in the presence of high-pile up is an important step for reconstructing events at the LHC. In this
study we propose a novel approach based on the model-based clustering paradigm. Using the prior distribu-
tion of the number of vertices and the prior distribution of the cluster size, i.e. the number of tracks emerging
from a vertex, the posterior distribution of the number of vertices can be computed, given the actual number
of reconstructed tracks in an event. Utilizing this posterior distribution, a sparse model-based clustering algo-
rithm [1] is employed to compute the optimal association of tracks to vertices. It starts with a deliberately too
large number of clusters and implicitly estimates the correct number during iterative application of Markov
chain Monte Carlo sampling with a shrinkage prior.

We present results from a simplified simulation of vertices and tracks, obtained from a Pythia [2] simulation
of proton-proton collisions, under various assumptions about the average pile-up. In addition, the sensitivity
of the resulting clustering to the assumptions about the prior distributions is studied.
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