Proposal of a topic for the PhD schools in Particle Physics
Name and degree of the supervisor(s):
     Sylvain Tisserant , Prof.
     József  Tóth, C.Sc.
Title of the PhD topic:
Search for the Higgs boson in high energy proton-proton collisions at the LHC.
Details of the task :
The existence of the Higgs boson is the only experimentally nonverified issue of the Standard Model (SM) in particle physics. Its observation could reinforce the basic assumptions of the SM. On other hand its detailed features may give a hint for a new concept to improve the theory, eg. whether a new symmetry principle, like supersymmetry, is really needed to understand the Nature. 
The Large Hadron Collider (LHC) built at the European Organization of Nuclear Research (CERN, Genf ,Switzerland) is going to provide proton-proton collisions of  sufficiently high energy to produce hypotetic Higgs bosons in the coming years.
The job of the candidate is to analyse the proton-proton collisions’ data recorded by the Atlas detector at LHC in order to verify or disapprove the existence of the Higgs boson in a given mass range. The analysis is focussed on searching  the 4 charged leptons coming from the Higgs boson decay. The search in this channel is the most effective way of  its discovery if its mass is  in the range from 180GeV to about 600 GeV and may result very clean signature in the mass range from 120 GeV to 150 GeV as well. An appropriate search for the existence of a resonance in this channel is to be worked out and performed. The features of the resonance is to be compared to the predictions of the SM.
The job involves, in addition to learn the basics of the SM, to understand how the Atlas detector works, what are the up to date identification methods for energetic charged leptons, how to select the rear signal from the pp events having  total cross section of about 10 order of magnitude higher. Candidate should learn and use the relevant part of the data management system of Atlas handling  about a petaByte of data per year. The access to the data will be done through the distributed analysis framework of Atlas using the  worldwide LHC-grid system. He/she should develop his/her  computer code in c++ language for the analysis using the above mentioned software framework of Atlas.
At least 3 years of work is forseen, half time in Budapest, half time in Marseille at the institutes written below devided to intervals to be agreed. There will be a possibility and obligation as well to take part in the detector monitoring and in the data collection work of Atlas at CERN.

Requirements for the candidate :
Interest in the methods of  experimental identification of resonances, good university records, working knowledge of English, ability of programming , (French knowledge is an advantage)
Accessibility of supervisor(s) :  

József  Tóth,          tel.: +36 1 392 2222 ext 1276, mobil : 06 20 3785662, E-mail: jtoth@rmki.kfki.hu Sylvain Tisserant, tel.: +33 4 91 82 7270                                            E-mail : tisserant@cppm.in2p3.fr

Name and adress of the institute(s) where the work is to be performed:
KFKI Research Institute for Particle and Nuclear Physics, 1122 Budapest, Hungary,
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Centre de Physique des Particules de Marseille, 163, avenue de Luminy - 13288 Marseille,France
European Organization of Nuclear Research  (CERN), Genf ,Switzerland
