Abstract

A complete picture of the study of By oscillations, performed with the ALEPH data taken at
energies close to the Z mass between 1991 and 1995, is presented. The original contributions of this
thesis to the field are a deep study of the method used for establishing and combining results (the
amplitude method) and a new analysis based on an inclusive semileptonic event sample. The latter
provides the single most sensitive By oscillation result at LEP.

The previous ALEPH analysis based on an inclusive semileptonic event sample, which was pub-
lished in 1999, provided the world’s single most sensitive result on By oscillations at that time. The
analysis presented in this thesis is significantly more sensitive than its predecessor. Most of the increase
in sensitivity is due to a new vertexing algorithm especially developed for this analysis and a careful
event-by-event treatment of the decay length uncertainties. The use of neural networks for the event
selection, the initial and final state flavour determination, and the By enrichment also contributes to
the increased performance of the analysis. A quantitative estimate of the improvement is provided
either by the 95% C.L. sensitivity of both analyses (from w? = 9.6ps~! to w? = 11.9ps™!) or by the
amplitude uncertainty for a specific value of the test frequency, w = 20ps™! for instance (from +3.28
to +1.50). The analysis presented in this thesis leads to an upper limit on the By oscillation frequency
of Amg > 11.1ps~! at 95% confidence level.

Two comlementary analyses on the subject are performed in ALEPH, their results are also pre-
sented and the combined expected and observed limits, Amg > 13.8ps~! and Amg > 10.7ps~! respec-
tively, are described. These results together with those of other experiments (maily SLD) seem to
indicate that the By oscillation frequency could be close to the present world sensitivity.

Resum

Aquesta tesi presenta una descripcié complerta de I'estudi de les oscil-lacions del mesé Bg amb
dates preses a lenergia de la massa del bosé Z entre 1991 i 1995 per l'experiment ALEPH. Dues
contribucions originals a la fisica d’altes energies sén fetes en aquesta tesi: un estudi en profunditat
del metode utilitzat per a establir i combinar els resultats (anomenar amplitude method), i una nova
analisi basada en un conjunt inclusiu de successos semileptonics. Aquesta analisi proporciona el
resultat individual més sensible en oscil-lacions de By a LEP.

L’any 1999 ALEPH va publicar I'anterior analisi basada en un conjunt inclusiu de successos
semilptonics, aquesta analisi era la més sensible del mén en aquell moment. L’analisi presentada
en aquesta tesi és significativament més sensible que la seva predecessora. La major part de la millora
en sensibilitat és deguda a un nou algoritme de vertex desenvolupat especialment per aquesta analisi
i al tractament succés a succés de les incerteses en la longitud de decaiment. La utilitzacié de reixes
neuronals per la seleccié de successos, la determinacié del sabor a 'estat inicial i final, i Penriquiment
en By també contribueixen a incrementar el rendiment de 'analisi. La comparacié de la sensibilitat de
les dues analisis (de w% =9.6ps™! a w? = 11.9ps™!) o de la incertesa en amplitud mesurada a un
valor especific de la freqiiéncia de test, w = 20 ps~* per exemple (de £3.28 a £1.50) proporcionen una
estimacié quantitativa de la millora aconseguida. L’analisi presentada en aquesta tesi resulta en un
limit superior per a la freqiiencia d’oscil-lacié del Bs de Amg > 11.1ps—! al 95% de nivell de confianca.

Dues analisis complementaries en el tema han estat fetes a ALEPH; els seus resultats també sén
presentats, i els limits esperats i observats, Amg > 13.8ps™! i Amg > 10.7ps~! respectivament, sén
descrits. Aquests resultats i els d’altres experiéncies (sobretot SLD) semblen indicar que la freqiiencia
d’oscil-lacié del By podria ser propera a la sensibilitat mundial actual.



