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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): 60

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 presence of a new class of phenomena at the TeV scale is predicted by a large variety of models  which address the naturalness problem, although LHC Run 1 gave no clear  evidence for new physics Beyond the Standard Model (BSM), the unprecedented energy reached by the proton-proton collisions of Run 2 could shed lights on the presence of new particles predicted by many SM extensions.  

Our on-going project (PESBLADe) is concerned with various possible scenarios of the latter issue (supersymmetry, composite Higgs,…) within a collaborative endeavor between ATLAS-CPPM experimentalists and L2C-LUPM theoreticians:
- Sara Diglio, OCEVU post-doc from January 2014 to Avril 2015 worked together with Lorenzo Feligioni and Gilbert Moultaka, on signatures of R-parity violating (RPV) supersymmetric models, more and more favoured as R-parity conserving limits on the stop mass are becoming larger. SD, LF and GM showed that  decays of light stops could be seen in various final states, in particular in top anti-top quark plus heavy flavour production final states that are at the core of ATLAS-CPPM Run 1 and 2 physics program. The work identifying the phase space of SUSY parameters where this kind of RpV signature occurs naturally is about to be published. 

· 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.
- One OCEVU PhD student, Venugopal Ellajosyula, started on October 2014 to work together with Cristinel Diaconu at CPPM in collaboration with Gilbert Moultaka 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, following a proposed model with a doubly charged Higgs on which L2C phenomenologists have already published several works. 
· The work in ATLAS started in 2014/2015 with the optimisation of the electron identification for run 2 data taking period.

· On the phenomenology side (GM + PD Lorenzo Basso and participation of VE) a thorough 

model investigation was pursued and in particular the study of the production and decay 

of doubly charged Higgses.

· On the experimental side, following a realistic study of the sensitivity expected with 2016 data, a proposal has been accepted for a new analysis line in ATLAS and listed as an official subgroup of the Higgs BSM group. The team benefits from the collaboration with USTC Hefei China (Yanwen Liu, formerly supported by OCEVU-PESBLADE) and one PhD student (Ruiqi Zhang, now 100% on this analysis), both based in CPPM through 2016. 
- One OCEVU PhD student Rima El Kosseifi started on September 2015, to work together with Steve 

Muanza on one side on R-parity conserving supersymmetry searches with Run 2 data, and on the 

other, in collaboration with Jean-Loic Kneur on the development of Suspect, a code which calculates 

the SUSY and Higgs particle spectrum.  
· The work in ATLAS started in November 2015 with the optimization of the b-jet tagging for run 2 data taking period. The study will be documented in ATLAS internal note by September 2016.

· On the phenomenology side (Jean-Loic Kneur and Rima El Kosseifi ) a new version of Suspect 3 using the inverted bottom up procedure from physical masses to constrained SUSY parameters in the Higgs and stop sectors is being developed. A first version of the code with four inversions is functional and being validated.
· On the experimental side, based on the exclusion limits set using the run 1 data, the search for chargino neutralino pair production in final states with lepton, h(bb) and missing transverse energy with ATLAS in Run 2 will start in September 2016 

Following the phenomenological study of the RPV signals, PESBLADe will move towards recasting the ATLAS analysis in top plus heavy flavour production in terms of searches for BSM signal. The phenomenological work will continue in parallel as to enlarge and characterise the SUSY phase  space leading to other experimental signatures. 
For the doubly-charged Higgs project, an Internal Note is well advanced and will be submitted before end of July to the ATLAS management as a starting point for the editorial process within ATLAS.

Building on the simulation tools set by the PD (before he left), a phenomenological paper is also targeted to prepare for a thorough model interpretation of the data.
New request: Given the maturity of the phenomenological work on RPV, we are now willing to organize a colloquium with experimentalist and phenomenologist to discuss the implication of our work in light of current RPV searches. TOP-LHC France an itinerant workshop, dedicated to Top physics, which has LF as a member of the Organizing Committee, would be the ideal framework where such discussion could take place. Our proposition that Marseille should be the next venue for the workshop in April 2017 is accepted by the OC. We would like OCEVU to contribute to the order of 4K euros, to be able to invite relevant RPV speakers to discuss with us.


List of people (within and outside OCEVU) involved in the project in 2017
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.
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	Cristinel Diaconu
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	CPPM

	Mossadek Talby
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	CPPM

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

Estimate of funding requested from OCEVU for 2017
(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
	16000

	Colloquia
	4000

	Operating budget
	

	TOTAL
	20000


Requested human resources to be hired in 2017 (including possible co-financing)

a. PhD grant : no    



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):
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