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BUE

(1) Angular distributions:
People involved  

Sh. Elgammal (BUE), 
P. Miné (LLR) 
B. Clerbaux (ULB), 
L. Thomas (ULB).

(2) Recovery of Saturated ECAL crystals using     
      MVA Method:

People involved  
Sh. Elgammal (BUE),
P. Miné (LLR) 
B. Clerbaux (ULB). 

(3) ECAL Spike in 14 TeV C.M.E:
People involved  

M. Eshra (BUE),
Sh. Elgammal (BUE), 
P. Miné (LLR) 
A. Zabi (LLR). 

On going activities 

AN on going
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BUE

BSM Models 
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BUE RS model of extra – dimensions 
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BUE Theory of Grand Unification (Z') 
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BUE ADD model of extra – dimensions 
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BUE Contact interaction model 
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BUE MC & Data sets
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BUE Event Selection (HEEP)

Kinematics 
cuts

Shower shape 
cuts

Isolation 
cuts

* HEEP events are selected with 2 opposite sign electrons
* Events with 2 electrons reco in EE are excluded
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BUE

Bosons Kinematics 
 at Lab Frame
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BUE Boson kinematics at high mass 
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BUE Collins Soper Frame 
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BUE Angular distributions for DY dist 
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BUE Inariant Mass Plots in Di-Electron Channel  
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BUE Forward Backward asymmetry 
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Suppose we have 
access at 1 TeV

New Study
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(1) the chosen set variables are only loosely correlated to each other.

(2) then we can develop a likelihood discriminant using chosen set of     
      variables {x

i
}:

(3) Likelihood shows good separation between signal and background

 
(4) can be applied to the selected events from data

Topological Likelihood 
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BUE Classification for RSGrav at 1 TeV 

New Study
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BUE
           1D vs 2D RS Graviton (20 events) 

=============================================================================
---    Classifier         #signal  Optimal-cut  S/sqrt(S+B)      NSig      NBkg          EffSig   EffBkg
--- -------------------------------------------------------------------------------------------------------------------
---    Likelihood:        5            0.0423          2.09854          4.789803  0.4197713    0.958  0.08395
---   LikelihoodD:      5           -0.1101         2.08826          4.784287  0.4645813   0.9569  0.09292
--- LikelihoodPCA:   5            0.7228          2.07049          4.79348  0.5663908   0.9587   0.1133
--- LikelihoodKDE:   5            0.5127          2.10694          4.742616  0.3241424   0.9485  0.06483
---          BDTG:         5            0.0664          2.11101          4.762839  0.3275761   0.9526  0.06552
--- -------------------------------------------------------------------------------------------------------------------

Significance for 5 events for G* at 1 TeV 

2.1 2.1 

Signal is G*
Background is 
DY(M>700 GeV)  

New Study
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=============================================================================
---    Classifier    #signal      Optimal-cut  S/sqrt(S+B)          NSig          NBkg       EffSig   EffBkg
--- -------------------------------------------------------------------------------------------------------------------
---    Likelihood:       10             0.0423           2.96778            9.579605  0.8395426    0.958  0.08395
---   LikelihoodD:     10            -0.1101           2.95324            9.568575  0.9291625    0.9569  0.09292
--- LikelihoodPCA:  10             0.7228            2.92812            9.586959  1.132782     0.9587   0.1133
--- LikelihoodKDE:  10             0.5127            2.97967            9.485231  0.6482849   0.9485  0.06483
---          BDTG:        10             0.0664            2.98541            9.525677  0.6551523   0.9526  0.06552
--- --------------------------------------------------------------------------------------------------------------------

Significance for 10 events for G* at 1 TeV 

3.0  3.0 

Signal is G*
Background is 
DY(M>700 GeV)  

New Study
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=============================================================================
---    Classifier     #signal  Optimal-cut   S/sqrt(S+B)        NSig        NBkg        EffSig   EffBkg
------------------ -----------------------------------------------------------------------------------------------------
---    Likelihood:     28           0.0423           4.96604           26.82289    2.350719    0.958     0.08395
---   LikelihoodD:   28          -0.1101           4.94172           26.79201    2.601655    0.9569   0.09292
--- LikelihoodPCA: 28            0.7228           4.89968          26.84349    3.171789    0.9587   0.1133
--- LikelihoodKDE: 28            0.5127           4.98594          26.55865    1.815198    0.9485   0.06483
---          BDTG:       28            0.0664           4.99555          26.6719      1.834426    0.9526   0.06552
--- -------------------------------------------------------------------------------------------------------------------

Significance for 28 events for G* at 1 TeV 

5.0 5.0 

Signal is G*
Background is 
DY(M>700 GeV)  

New Study
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(1) The angular distributions [cos  have been studied in the 
framework of HEEP selection (v4.1) using MC DY(M > 2000 GeV), 
RSgrav(M = 2000 GeV) and Z' psi(M = 2000 GeV), using             
CMSSW_5_3_X and full 2012 data

(2) It was found that the CS polar angles cos
cs

is  good variable to 
distinguish between the BSM bosons [G (ADD or RS) and Z']         
and the DY b.g. Process.

(3) Good agreements are seen between data and DY MC(M > 120 GeV).
     

(4) we can reach   separation bet G (M=2.25TeV) & DY at high mass 
with 20 events.

(5) In the preparation for 2015 data taking, with the use of topological 
likelihood, with the hypothesis of having excess of data at 1 TeV/c2

     
         (a) 5 events allows 2.1  discrimination betw.G* & DY 
         (b) to reach 5.0  discrimination events are needed

Conclusion
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BUE

Thanks to FP7 
Project
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BUE Back Up

Backup
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BUE Terminologies

[1] In this study I used MVA Version 4.2.0, Sep 19, 2013

[2] Likelihood

[3] LikelihoodD 

the "D" extension indicates decorrelated input variables (see option 
strings)
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BUE Terminologies

[4] Likelihood KDE

[5] Likelihood PCA (Principle Component Analysis)
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BUE Terminologies

[7] Boosted decision tree Gradient (BDTG) 
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BUE
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BUE Pdf in 1D analysis
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BUE Pdf in 2D analysis
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