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      Motivation

http://cmsinfo.cern.ch/
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         Studies on Double Parton Scattering
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MC sample: /G_Pt_50to80_TuneZ2_7TeV_pythia6/Fall10-START38_V12-v1
                  /GEN-SIM-RECO                        (on CMSSW_3_8_6)

Photon property check by applying Photon ID cut created  by E-gamma Group.
Addition selection cut for photon in GEN and RECO level : pT > 25GeV/c, |η| < 2
primary vertex filter: Δz<24cm, d0<2, NdoF>4
beam scraping filter: # of tracks>10, track threshold>0.25
                           

      MC sample & selection
Analysis idea:
● “Photon“  “Prompt Photon”         →

● Stable charged particles, gen jets, Calorimetric jets 
 neutral particles, track.

● “Particle Flow Jet”Particle Flow Jet”  
Work flow:
●  Root-files with four-vector information
● Photon selection & PF jet selection (Validation)
● High-Level-Triggers (trigger strategy)
● Pile-up effect
● Study of the systematic uncertainties

+ hasPixelSeed = 0

http://cmsinfo.cern.ch/
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MC sample: /G_Pt_50to80_TuneZ2_7TeV_pythia6/Fall10-START38_V12-v1
                   /GEN-SIM-RECO                              (on CMSSW_3_8_6)
Photon property check by applying Photon ID cut created  by E-gamma
Group.
Addition selection cut for photon in GEN and RECO level : pT > 25GeV/c, |η| < 2
                           

      Photon Matching (Gen. v.s. Reco level)

Caculate ΔR = sqrt(Δη2+Δφ2) between gen-prompt-photon
                                       and all of reco-photon
● “Photon“  “Prompt Photon” in Gen-level        →

● Set a cone which the radius is 0.1 and then observe the photon property        
   distribution in/out of the cone.

● Matching  to see if the reco-photon with largest P→
T 
is in the cone or not.

http://cmsinfo.cern.ch/
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                  Distribution of Photon ID

#
 of photon

http://cmsinfo.cern.ch/
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                  Distribution of Photon ID
              (“in” cone (ΔR < 0.1))

#
 of photon

http://cmsinfo.cern.ch/
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#
 of photon

                    Distribution of Photon ID
             (“out” cone (ΔR < 0.1))

http://cmsinfo.cern.ch/
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ΔR(Gen-Photon, Reco-Photon) < 0.1, without applying loose photonID cut.

No HLT stream 
performance

Before applying cut
# of photon = 447397

#
 of photon

In “barrel” region



04/10/11 you-hao meeting 10

ΔR(Gen-Photon, Reco-Photon) > 0.1, without applying loose photonID cut.

No HLT stream 
performance

Before applying cut
# of photon = 79221

#
 of photon

In “barrel” region
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ΔR(Gen-Photon, Reco-Photon) < 0.1, with applying loose photonID cut.

No HLT stream 
performance

Before applying cut
# of photon = 447397

After applying cut
# of photon = 379962

#
 of photon

In “barrel” region
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ΔR(Gen-Photon, Reco-Photon) > 0.1, with applying loose photonID cut.

No HLT stream 
performance

Before applying cut
# of photon = 79221

After applying cut
# of photon = 1061

#
 of photon

In “barrel” region
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                Ratio plots (Photonpass/Photonall) of P
T
 distribution in different region
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                Ratio plots (Photonpass/Photonall) of η distribution in different region
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                Ratio plots (Photonpass/Photonall) of φ distribution in different region
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           Efficiency of Photon ID Cut

# of original events in (Cone 0.1) in barrel region =447397
# of passed events in (Cone 0.1) in barrel region =379962
Efficiency = 0.849273 +- 0.000534901

# of original events (in Cone 0.1) in endcap region =277216
# of passed events (in Cone 0.1) in endcap region =227441
Efficiency = 0.820447 +- 0.000728975

# of original events (out of Cone 0.1) in barrel region =79221
# of passed events (out of Cone 0.1) in barrel region =1061
Efficiency = 0.0133929 +- 0.000408404

# of original events (out of Cone 0.1) in endcap region =52789
# of passed events (out of Cone 0.1) in endcap region =787
efficiency = 0.0149084 +- 0.000527451

http://cmsinfo.cern.ch/
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                 PT distribution of leading photon in different region
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     PT distribution of “matched” leading photon in different region
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   Ratio plots (L_Photonmatched/L_Photon) of pT distribution in different region
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           Efficiency of Photon ID Cut

# of leading photon in the barrel region =459198
# of matched leading photon in the barrel region =378035
Efficiency = 0.823251 +- 0.000562918

# of leading photon in the endcap region =299564
# of matched leading photon in the endcap region =226803
Efficiency = 0.75711 +- 0.0007835

# of non-matched leading photon in the barrel region =356
# of non-matched leading photon in the endcap region =0

http://cmsinfo.cern.ch/
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 Summary & To Do
To use the Fall10 MC samples and 2010 data on CMSSW_3_8_X

To add another photon ID cut (hasPixelSeed) and also include much 
more photon ID information.

To keep working on modifying the analysis (to add much more  
interesting histograms.)                           
**important** show the pass results of gen-level study by using
                       New MC and data (2010 or 2011?)

To create PAT skim for DATA and MC in CMSSW_3_8_x (some results 
in backup slides)

- target luminosity: used 2010 data and possible extension to the 2011 data
- effect from “pile-up” 

Important issue!!Important issue!!

http://cmsinfo.cern.ch/
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BACKUP
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           Efficiency of Photon ID Cut

# of original events in (Cone 0.1) in barrel region =447397
# of passed events in (Cone 0.1) in barrel region =405421
Efficiency = 0.906177 +- 0.000435927

# of original events (in Cone 0.1) in endcap region =277216
# of passed events (in Cone 0.1) in endcap region =256684
Efficiency = 0.925935 +- 0.000497379

# of original events (out of Cone 0.1) in barrel region =79221
# of passed events (out of Cone 0.1) in barrel region =1407
Efficiency = 0.0177604 +- 0.000469262

# of original events (out of Cone 0.1) in endcap region =52789
# of passed events (out of Cone 0.1) in endcap region =1061
efficiency = 0.0200989 +- 0.000610809

Without hasPixelSeed photonID cut

http://cmsinfo.cern.ch/
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           Efficiency of Photon ID Cut

# of leading photon in the barrel region =459198
# of matched leading photon in the barrel region =402831
Efficiency = 0.877249 +- 0.000484255

# of leading photon in the endcap region =299564
# of matched leading photon in the endcap region =255737
Efficiency = 0.853697 +- 0.000645704

# of non-matched leading photon in the barrel region =417
# of non-matched leading photon in the endcap region =0

Without hasPixelSeed photonID cut

http://cmsinfo.cern.ch/
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