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ZyZy



  

HIGG1D2 is usedHIGG1D2 is used
● 109300 events from mini-ntuples directly109300 events from mini-ntuples directly
● Assume all cuts appliedAssume all cuts applied
● Assume all calibration doneAssume all calibration done
● The selection is the following:The selection is the following:

● at least one photonat least one photon with ET>9.5 GeV and |eta|<2.5 GeV with ET>9.5 GeV and |eta|<2.5 GeV
● at least two leptonsat least two leptons with opposite charge and invariant  with opposite charge and invariant 

mass>40 GeVmass>40 GeV
● electron selection: medium, |eta|<2.5, pT>9.5 GeVelectron selection: medium, |eta|<2.5, pT>9.5 GeV
● muon selection: pt>9.5 GeV |eta|<2.7 && good muon muon selection: pt>9.5 GeV |eta|<2.7 && good muon 

(pass cuts on number of hits)(pass cuts on number of hits)

ISO (ISO (FixedCutLooseFixedCutLoose))
ETCone20 < 0.065 ETETCone20 < 0.065 ET
PTCone20 < 0.05 pTPTCone20 < 0.05 pT

SM Higgs ZySM Higgs Zy decay analysis decay analysis



  

Leptons, ll and photon [FixedCutLoose]Leptons, ll and photon [FixedCutLoose]



  

m_llm_ll

m_ll_Zmassconstraint [65,115]m_ll_Zmassconstraint [65,115]



  

m_llgm_llg

PH ISOPH ISO
FixedCutLoose: tighter in low massFixedCutLoose: tighter in low mass
FixedCutTight: tighter in high massFixedCutTight: tighter in high mass



  

8TeV high mass searches8TeV high mass searches

● https://atlas.web.cern.ch/Atlas/GROUPhttps://atlas.web.cern.ch/Atlas/GROUP
S/PHYSICS/PAPERS/EXOT-2013-09/S/PHYSICS/PAPERS/EXOT-2013-09/

A small excess in A small excess in electronelectron channel only channel only

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/EXOT-2013-09/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/EXOT-2013-09/


  

High mass searchesHigh mass searches

ISOISO
ETCone20<0.2ETETCone20<0.2ET
PTCone20<0.3PTPTCone20<0.3PT



  

Apply RUN I cuts to RUN II dataApply RUN I cuts to RUN II data

ph_pt>40&l1_pt>25&l2_pt>25&m_ll_Zmassconstraint<115&m_ll_Zmassconstraint>65ph_pt>40&l1_pt>25&l2_pt>25&m_ll_Zmassconstraint<115&m_ll_Zmassconstraint>65

High mass searchesHigh mass searches

PH ISOPH ISO
FixedCutLooseFixedCutLoose
FixedCutTight: tighter in generalFixedCutTight: tighter in general
This is because ph_pt is risen up to 40This is because ph_pt is risen up to 40



  
NOT high mass, only SM Higgs ZyNOT high mass, only SM Higgs Zy
Phys. Lett. B 732C (2014), pp. 8-27Phys. Lett. B 732C (2014), pp. 8-27

PH ISOPH ISO
ETCone40<4GeVETCone40<4GeV
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y+jetsy+jets



12Look at y+jets eventsLook at y+jets events
● Iso: Iso: 

● Jet is from anti-kt 4.0Jet is from anti-kt 4.0

● Trigger Trigger HLT_g120_loose, HLT_g120_loose, 
HLT_g140_loose or HLT_g140_loose or 
HLT_xe100HLT_xe100

● >= 1 y>= 1 y

● >= 1 jet>= 1 jet

● pT(y)>150GeVpT(y)>150GeV

● pT(jet)>150GeVpT(jet)>150GeV

● eta(y)<1.37eta(y)<1.37

● DeltaEta(yj)<1.6DeltaEta(yj)<1.6

While, from While, from diphotondiphoton res res



13M(y+jet) from NOTEM(y+jet) from NOTE



14M(y+jet) from Ruggero with finer binsM(y+jet) from Ruggero with finer bins



15M(y+jet) from Ruggero with finer binsM(y+jet) from Ruggero with finer bins



17M(y+jet) with different pT ISOM(y+jet) with different pT ISO

EtCone40 (default)EtCone40 (default)
EtCone40+PTCone20 (diph res)EtCone40+PTCone20 (diph res)
EtCone40+PTCone40EtCone40+PTCone40



18M(y+jet) with different pT cutM(y+jet) with different pT cut

For both photon and jetFor both photon and jet
pT>150 (default)pT>150 (default)
pT>200 (diph res)pT>200 (diph res)
pT>300pT>300



19M(y+jet): look at 650 to 850M(y+jet): look at 650 to 850

All jet mass rangeAll jet mass range
vsvs

Only 650-850GeVOnly 650-850GeV



20M(y+jet): look at 650 to 850M(y+jet): look at 650 to 850

All jet mass rangeAll jet mass range
vsvs

Only 650-850GeVOnly 650-850GeV



21The The secondsecond photon photon
● >=1 photon was asked, so there could be a second photon>=1 photon was asked, so there could be a second photon

● In data, actually only In data, actually only 1 out of 1874691 out of 187469 event was found with  event was found with 
a second photon: pT 161GeV, eta 1.1a second photon: pT 161GeV, eta 1.1



22M(y+jet) s+b models on topM(y+jet) s+b models on top
● 1-5.5TeV and 2-8TeV1-5.5TeV and 2-8TeV



23WWWW phenoWWWW pheno
● 1. Introduction is put in place1. Introduction is put in place

● 2. (empty) should come from theorists2. (empty) should come from theorists

● 3. signal and background analysis3. signal and background analysis

● Feynman diagramsFeynman diagrams
● Preliminary table of sensitivitiesPreliminary table of sensitivities
● Plots of kinematicsPlots of kinematics

● 4. (empty) conclusion4. (empty) conclusion
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BackupBackup
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● PP
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