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                                                                2016 LoI Form


THIS FORM HAS TO BE SUBMITTED BY ALL PROJECTS (NEW AND ON-GOING)

Project Status: 
 FORMCHECKBOX 
 
New project




           
Continuation of an on-going project


Type of project:           
Scientific collaborative project




 FORMCHECKBOX 

International Conference or Workshop




 FORMCHECKBOX 

Other : 

Project title:  Probing the nature of Electroweak Symmetry Breaking at the LHC with the ATLAS detector (PESBLADe)

Project time frame:

Start date:
October 2013


duration (months): 72
Project coordination: 

Coordinator’s name: Lorenzo FELIGIONI

Lab/team:                 CPPM       email:       lorenzo@cppm.in2p3.fr                   tel: 04 81 92 76 21                                                                                    

List of other Labs/teams involved:

Lab/team:               L2C, LUPM                      Team project leader: :  Gilbert MOULTAKA

	ATLAS, one of the two multipurpose detectors of the LHC, discovered a new neutral boson after analyzing the data collected during Run 1. The presence of this new particle having a mass of approximately 125 GeV constrains all theoretical models that provide a mechanism for spontaneous Electroweak Symmetry Breaking (EWSB) via a natural extension to the Standard Model (SM). The measurement of the properties of this new particle will shed light on the possibility of new physics at the TeV scale: any deviation from the SM Higgs predictions in terms of spin or couplings to all other SM particles will lead to an indication of new physics which could be produced and directly searched for in the data being collected at the LHC. Our on-going project (PESBLADe) is concerned with various possible scenarios of the latter issue (supersymmetry, composite Higgs,...)  within a collaborative endeavor between experimentalists and theoreticians:

Sara Diglio OCEVU post-doc from January 2014 to Avril 2015 worked together with Lorenzo Feligioni and Gilbert Moultaka, on signatures of R-paritiy violating supersymmetric models through the hadronic decays of a light stop that could enhance signal strength when the Higgs boson is searched for in associated production with a top anti-top quark pairs (ttH), the only channel where the top Yukawa coupling can be measured directly. The work where the authors identified the phase space of SUSY parameters where this kind of RpV signature occurs naturally, is about to be published. 

· For this activity Damien Minenna was hired to work on the characterization of RpV Susy parameters, OCEVU funded M1 stage (12-5-2014/22-07-2014).
Lorenzo Basso, post-doc from October 2015 to Avril 2016 worked together with a M2 student for his master with the ATLAS group at CPPM (4-6/2016), Hoany dai nghia N'Guyen, on a first feasibility study using fast-simulation aimed at establishing ATLAS capability to discover this class of RPV SUSY signal.
· Given the positive outcome of this sensitivity study, we in the process of hiring a post-doc to drive the data analysis using ATLAS Run 2 data.

-One OCEVU PhD student, Venugopal Ellajosyula, started on October 2014 to work together with Cristinel Diaconu on new physics which potentially could give rise to new signatures in diboson events collected by ATLAS in Run 2, in particular for multi-lepton final states where L2C-LUPM has already published several works. The work in ATLAS started with the optimisation of the electron identification for run 2 data taking period, with a focus on the low transverse momentum range. A multivariate analysis was used to enhance the background rejection while preserving similar selection efficiency as for run 1. Various experimental issues were investigated as a preparation for the new data-taking period (for instance the gas configurations for the TRT detector). The very first data is now used to consolidate the electron selection criteria in the trigger and offline, and preliminary public results will be released for the summer conferences. An internal ATLAS note is now being finalized with Venugopal Ellajosyula as one of the main authors.
· This project will benefit from collaboration with Yanwen Liu (USTC) (OCEVU funded visitor) and his group who are involved in analysing tri-boson final states using ATLAS data.

-One OCEVU PhD student Rima El Kosseifi will start from September 2015, to work together with Steve Muanza  on one side on R-parity conserving supersymmetry searches with Run 2 data, on the other, in collaboration with Jean-Loic Kneur on the development of Suspect, a code which calculate the SUSY and Higgs particle spectrum.  
- New request: After a first phenomenological work which started before ATLAS Run 2 data taking, PESBLADe collaboration is able to identify how new physics can be found in final states where the Higgs boson is produced together with top quark pairs, a final state at the core of ATLAS-CPPM Run 2 physics program. For this reason we demand a student which will work on the reinterpretation of Run 2 ttH analysis in terms of searches of new physics, in particular developing further the phenomenological work already started on RpV SUSY models.


List of people (within and outside OCEVU) involved in the project in 2015

Add as many lines to the table as necessary. This list will also be used by the Scientific Committee to avoid conflicts of interest in the review process.

	Name
	Position1
	Laboratory

	Lorenzo Feligioni
	CR
	CPPM

	Cristinel Diaconu
	DR
	CPPM

	Steve Muanza
	CR
	CPPM

	Mossadek Talby
	PR
	CPPM

	Gilbert Moultaka
	CR
	L2C

	Jean-Loic Kenur
	DR
	L2C

	

Yanwen Liu
	PR
	USTC


1 (PR, DR, MCF, CR, PhD, PD=postdoc,…)

Estimate of funding requested from OCEVU for 2015

(not including PhD student/postdoc grants or installation costs, or scientific visitors per diem)

Here, only an estimate is requested, which will need to be finalized in the final forms to be submitted.

	Amounts in €
	Requested for 2015

	
	

	Equipment
	

	Computing
	

	Travel expenses
	22000

	Colloquia
	

	Operating budget
	

	TOTAL
	


Requested human resources to be hired in 2015 (including possible co-financing)


a. PhD grant : yes    



co-financing: no 
                                                                                      source:



b. Postdoc grant: no



co-financing: yes/no
Duration of the contract (years):                                source:



c. Visiting scientist : no 

duration of the stay (up to 3 months):



	Before submission, you need to inform and discuss the proposal with the directors of the labs involved. Once the final proposal is submitted, they will be asked by the Labex Coordinator to acknowledge electronically the availability of the lab resources required to conduct the project.

                                                                                   


Your “2015 LoI form” must be submitted prior to your final proposal 

by Wednesday July 9th,2014 by email

at labex-ocevu-aap@cppm.in2p3.fr
OCEVU bénéficie d'une aide de l’Etat gérée par l'Agence Nationale de la Recherche au titre du programme d’Investissements d’avenir portant la référence ANR-11-LABX-0060


