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BUE
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BUE The Origin of Matter  
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BUE
LSM=Lo+ LFB+ LFH+ LBB+ LBH+ LHH

Standard Model of Particle Physics  
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BUE

Standard Model of Particle Physics could not give 
answers to many Physical phenomenons in Nature
 
[1] What is the origin of Dark Matter in the universe?
 
[2] Do we live in universe with more than 4                   
      dimensions?
 
[3] Is the right handed neutrino “heavy” exist

[4] Unification of Gravity with EM, WI and SI 

[5] ... 

Why BSM are needed?  
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BUE

  CERN Large Hadron Collider (LHC)

The LHC  
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BUE

Search for,
 
    *Higgs boson

    *Extra-dimensions

    * particle that can  
       make dark matter

Compact Muon Solenoid (CMS) Detector  
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BUE

Physics Beyond

Standard Model
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BUE

Z' production

Super-String E6 Model (Z' & W')  



                                                                                                                                                                                                                         10

BUE How we perform the Z' analysis  
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BUE

15 petabytes 

Physics we are interested in
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BUE

* The LHC bunch crossing rate is 40 MHz, which leads to 109                 
  interactions/s.

* Only a bout 102 interactions/s can be written to archival media.

* The trigger system has been designed to reject factor of 107.

The CMS trigger and data acquisition system consists of 4 parts:

[1] the detector electronics,

[2] the read-out network system (Trigger Primitives),

[3] the Level-1 trigger processors (L1 trigger),

[4] the on-line event filter system (processor farm that executes the         
      CMSSW for HLT)

CMS Triggers
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BUE Electron & Muon Triggers performance
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BUE

[1] Muon must be reco as global muon
[2] pt > 45.0 GeV
[3] Error on pt/pt < 0.3
[4] Number Of Valid Muon Hits> 0
[5] Number Of Matched Stations > 1 
[6] Number Of Valid Pixel Hits > 0
[7] Number Of Tracker Layers With Measurement > 5
[8] |dxy| < 0.2
[9] track pt/pt(inner track) < 0.10

Extra cuts applied

[1]  2 muons with opposite charge

[2] 3D angle between two muons' momenta <= pi-0.02 

[3]  v.totalChiSquared()/v.NDF*() <= 10 

[4] mass is computed from vertex fit 

High pt muon 
ID in 

High pt Muon Selection
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BUE High Et Electron Positron Selection
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BUE



“3D angle between two muons' momenta”
 
(condition for cosmic muon rejection)

Cosmic Muon Rejection
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BUE
* Data sample: MuEG 2012 datasets
* HLT: HLT_Mu30_Electron30_CaloIdL
* Events selection: First object is a Muon passing high pt muon ID                    
                                    Second object is an Electron passing HEEP V6.0 

e-mu data Driven Method
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BUE Jet Bkg estimate “using Fake Rat Method”

   [Nb. Of ele objects passing full high Et ele id+isolation]
[3] FR is  

            [Nb. of ele objects passing FR per­selection]
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BUE Di-Lepton Invariant mas Spectra

Exclude Z'(SSM) up to 3.5 TeV

Exclude Z'(psi) up to 2.8 TeV
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BUE Di-Lepton Invariant mas Spectra full stat.
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BUE Search for W' in lepton + MET channel
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BUE “RS” Model of Extra-Dimensions  
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BUE Search for ADD Model of Extra-Dimensions  
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BUE  Search for high-mass Zγ resonances in e+e−γ and μ+μ−γ  

X--->Zγ
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BUE Angular Distribution “Spin of Bosons”



                                                                                                                                                                                                                         26

BUE     

With LHC RUN2 is there a room 
for something new! 

Z0

   H 
W+/- 

??
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