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Updates

2026/7/5 2H->Photon+MET

• GenVtx-PV mismatch study in 0jets SR

• RunIII2024Summer24, NanoAODv15, photon pT > 45 GeV, MET > 40 GeV

• Understand whether vertex mismatch drives MET and MT shape differences in MC

• Split MC by |GenVtx_z - PV_z| <= 0.5 cm and > 0.5 cm

• All plots in 
https://lotan.web.cern.ch/pyRATOUTPUT/GenVtx_minus_PV_z_met40_pdf_classified/

• Update AN https://gitlab.cern.ch/tdr/notes/AN-26-115/-/tree/lotan?ref_type=heads

• Investigate upper limits through dark_photon_fit
• Introduce bin-integrated RooParametricShapeBinPdf
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GenVtx-PV

2026/7/5 3H->Photon+MET

• Background total fraction in |dz| > 0.5 cm: 80.7%

• GJets: 83.2%, QCDJets: 80.5%

• Signals are around 70.7%, lower than GJets and QCDJets



Type1MET 

2026/7/5 4H->Photon+MET

|dz| > 0.5 |dz| <= 0.5 



PFMET 

2026/7/5 5H->Photon+MET

|dz| > 0.5 |dz| <= 0.5 



PuppiMET

2026/7/5 6H->Photon+MET

|dz| > 0.5 |dz| <= 0.5 



MT 

2026/7/5 7H->Photon+MET

|dz| > 0.5 |dz| <= 0.5 



Gjets

2026/7/5 8H->Photon+MET



QCDjets

2026/7/5 9H->Photon+MET



Vgamma Wjets Zjets

2026/7/5 10H->Photon+MET



Update AN

2026/7/5 11H->Photon+MET



Investigate upper limits through dark_photon_fit

2026/7/6 12H->Photon+MET

hist:
  data_obs   = QCD_Gjet template -> normalized to data_rate -> Poisson pseudo-
data
  background = QCD_Gjet template -> normalized to data_rate -> RooHistPdf

ordinary analytic:
  data_obs   = QCD_Gjet -> fitted analytic PDF -> Poisson pseudo-data
  background = analytic PDF fitted to that pseudo-data

shapebin:
  data_obs   = same model-specific pseudo-data as the corresponding analytic card
  background = same analytic family wrapped by RooParametricShapeBinPdf  (bin-
integrated instead of  bin center value approximation) and fitted to that pseudo-data



Investigate upper limits through dark_photon_fit

2026/7/6 13H->Photon+MET



Investigate upper limits through dark_photon_fit

2026/7/6 14H->Photon+MET



Investigate upper limits through dark_photon_fit

2026/7/6 15H->Photon+MET



Investigate upper limits through dark_photon_fit

2026/7/6 16H->Photon+MET



2026/7/5 17H->Photon+MET

Back up



Updates-samples

2026/7/5 18H->Photon+MET

• Signal 
• Run3Summer23BPix

• ggF VBF
• Background

• RunIII2024Summer24
• QCD_Gjet

• GJ-4Jets-2NLO2LO_Bin-PTG-25_Par-BiasedPTG_TuneSherpaDef_13p6TeV_sherpaMEPS
• QCDJets

• QCD_Bin-PT-{}_TuneCP5_13p6TeV_pythia8
• QCD_Znunu

• Zto2Nu-2Jets_Bin-{}J-PTNuNu-{}_TuneCP5_13p6TeV_amcatnloFXFX-pythia8 1 2
• EWK_Gjet

• VBFtoG_Bin-PTG-{}_TuneCP5_13p6TeV_madgraph-pythia8
• TTbar

• {}_TuneCP5_13p6TeV_powheg-pythia8 TTto2L2Nu TTto4Q TTtoLNu2Q
• Zgamma

• ZGto2NuG-1Jets_TuneCP5_13p6TeV_amcatnloFXFX-pythia8 
• Wgamma

• WGtoLNuG-1Jets_ TuneCP5_13p6TeV_amcatnloFXFX-pythia8
• QCD_Zjet

• DYto2{}-2Jets_Bin-{}J-MLL-50_TuneCP5_13p6TeV_amcatnloFXFX-pythia8/RunIII2024Summer24NanoAODv15-
150X_mcRun3_2024_realistic_v2-v2/NANOAODSIM 0 1 2 E Mu Tau

• QCD_Wjet
• Wto{}Nu-2Jets_Bin-{}J_TuneCP5_13p6TeV_amcatnloFXFX-pythia8/RunIII2024Summer24NanoAODv15-

150X_mcRun3_2024_realistic_v2-v2/NANOAODSIM 0 1 2 E Mu Tau


