
9, Chemin De Bellevue - BP 110 - Annecy-le-Vieux 74941 Annecy CEDEX - France Tel : (33) (0)4 50 09 16 00 - Fax : (33) (0)4 50 27 94 95 http://lapp.in2p3.fr/ 
 

Model Ref: QUAL-LABO-FOR-053 V-01 / ATRIUM-314650. This document is LAPP property and cannot be reproduced or communicated without its authorization. 

 

M2 Internship proposal 
 

 

 

Internship supervisor 

 

Name of supervisor    M. Chefdeville     Experiment   LHCb     

       
Phone number  04 50 09 16 34  E-mail      chefdevi@lapp.in2p3.fr 

 

Subject / activities 

 

Summary of the work required:  

The proposed work fits within the activities of the LAPP LHCb group such as the expertise around the calorimeter 

system and the measurements of key CP observables in the B0 and Bs meson systems. In particular, the group 

targets the measurement of the CP-violating phase φs in decays of Bs to J/ψ η(η'), where the eta mesons decay into 

two photons. This phase relates to CP violation in interference between mixing and decay in the Bs system and is a 

sensitive probe for physics beyond the standard model thanks to very precise theory predictions. The above 

mentioned decays are complementary to the golden mode Bs -> J/ψ φ for the measurement of φs. Due to the 

relatively small efficiency with which neutral modes are reconstructed, the selection will need to be optimized for 

the different decays of the η(η') mesons, including Bs decays to heavier charmonia (ψ(2S), χc1). Some of these 

decays have not been observed yet, this work could then lead to a first observation. The internship will be focused 

on developing the selection for one mode and measure their branching ratio using the Run2 LHCb data set (2015-

2018). 

 

 

Optional information on a possible PhD subject:  

This internship can be continued by a PhD focused on: 

- the implementation of the selections for the other decay modes; 

- a time-dependent analysis on the full LHCb statistics for a first measurement of φs in these modes. 

 

 

Members of the team 

 

M. Chefdeville, D. Décamp, P. Ghez, J.-F. Marchand, M.-N. 
Minard, B. Pietrzyk, S. T'jampens, E. Tournefier, Z. Xu 

 

Title:     Measurement of the CP-violating phase φs in Bs decays to neutral particles 
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