Abstract

This work addresses the production of intermediate mass muon pairs in indium-indium collisions,
at a beam momentum of 158 GeV per nucleon, as measured by the NA60 experiment at the CERN
SPS.

A radiation-tolerant silicon pixel tracker measures the trajectories of charged particles at the in-
teraction level. In order to explore the measurement of single muon offsets with respect to the inter-
action vertex, we have developed a background subtraction method that deals with the vertex dipole
magnetic field and wrong matches between muons and vertex tracks.

We then compare the data in the region between the ¢ and J/¢ resonances to a superposition of
muon pairs from simultaneous semi-leptonic decays of D mesons and Drell-Yan prompt dimuons.
Doing this in the dimuon mass dimension provides results compatible with those previously re-
ported by the NA38 and NA50 experiments.

Performing the same analysis using the unique ability of NA60 to measure the muon offsets, we
conclude that the excess is prompt in nature, has a mass shape steeper than Drell-Yan and grows
faster than linearly with the number of nucleons participating in the interaction.
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Resumo

Neste trabalho estudamos a producédo de pares de mudes com massas intermédias, em colisdes indio-
indio a um momento do feixe de 158 GeV por nucledo, com a experiéncia NA60 no SPS do CERN.

Um inovador telescopio de pixeis de silicio resistente a radiagdo mede a trajectéria das particulas
carregadas ao nivel da interac¢do. De forma a utilisar a medida da distancia de cada mudo em
relacdo ao vértice da interacgdo, desenvolvemos um método de subtracgdo de ruido que leva em
conta as dificuldades criadas pelo campo magnético dipolar no vértice e as associacdes incorrectas
entre mudes e tragos vindos do vértice.

Comparamos entdo os dados da regido compreendida entre as ressonancias ¢ e ] /¢ com a sobre-
posicdo de pares de mudes de decaimentos semi-lepténicos de mesdes D e dimudes directos vindos
do processo de Drell e Yan. Fazendo esta andlise usando a massa do dimuédo, providencia resultados
compativeis com observacdes anteriores, feitas pelas experiéncias NA38 e NAS50.

A mesma andlise utilizando a possibilidade tinica em NA60 de medir as distancias dos mudes
ao nivel do vértice leva a conclusdo que o excesso observado é devido a dimudes directos, tem uma
forma em massa mais inclinada que o Drell-Yan e cresce supra-linearmente com o ndmero de nucldes
que participaram na interaccao.
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