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Expect limit study

« Samples
#signal
*  "DarkPhoton_ggF": "darkPhoton_ggf", i
+ #QCD

+ "QCD_Gjet": "qcdgjets",

+  "QCD_Zjet": "gcdzll",

+  "QCD_Wijet": "qcdwjets",
+  "QCD_Znunu": "qcdzjets",

* #EWK
. "EWK_Gjet™: "ewkgjets", * Rooftfiles got after plotting, so that everything is normalized to the correct lumi and cross section.
- "EWK_Zjet": "ewkzll", > . i
. "EWK Znunu": "ewkzjets", * Build pseudo-data: sum of all MC background histograms.

«  "EWK_Wijet": "ewkwjets",
« #V+gamma

« "Zgamma":"zgamma",

«  "Wgamma": "wgamma",
*  #minor

«  "TTbar": "top",

+ "Diboson": "diboson",

» Systematic

« ("JEC", {"sources": {"jec_Total": "jec_Nominal"}, "isShape": True}),

 Variable
.« MT

XS of darkphoton - Google F&#&



https://docs.google.com/spreadsheets/d/1PuEwEuNaK6boUfAXxqQ32E4w-93UXGNXlN3rAO2rCJo/edit?gid=0#gid=0

Expect limit study

» Steps
1. Extract shape from plotting rootfiles
+ python3 create_worskspace_inputs.py (Inherit hinvisible code)

2. Prepare a datacard (built by script)

3. Running combine




Extract shape from plotting rootfiles

[lotan@m9 Run3]$ root -I histograms_inclusive.root
root [0]

Attaching file histograms_inclusive.root as _file0..
(TFile *) 0x32070a0

root [1] .Is
TFilex* histograms_inclusive.root
TFilex histograms_inclusive.root

KEY: TDirectoryFile category_inclusive_Run3;1
root [2] category_inclusive_Run3->cd()

category_inclusive_Run3

(bool) true

root [3] .Is

TDirectoryFilex category_inclusive_Run3 category_inclusive_Run3
KEY: TH1F  signal_ewkzll_jec_TotalUp;1  MT_jec_Total_up

KEY: TH1F  signal_ wgamma;1 MT

KEY: TH1F  signal_zgamma;1 MT

KEY: TH1F  signal_top;l MT

KEY: TH1F  signal_ewkgjets;1 MT

KEY: TH1F  signal_ewkwijets_jec_TotalDown;1 MT_jec_Total_down
KEY: TH1F  signal_darkPhoton_ggf_jec_TotalUp;1  MT_jec_Total_up
KEY: TH1F  signal_ewkzjets_jec_TotalUp;1 MT_jec_Total_up

KEY: TH1F  signal_ewkzll_jec_TotalDown;1 MT_jec_Total_down
KEY: TH1F  signal_darkPhoton_ggf_jec_TotalDown;1 MT_jec_Total_down
KEY: TH1F  signal_wgamma_jec_TotalDown;1 MT_jec_Total_down
KEY: TH1F  signal_diboson_jec_TotalDown;1 MT_jec_Total_down
KEY: THIF  data_obs;1 MT

KEY: TH1F  signal_qcdzll_jec_TotalUp;l  MT_jec_Total_up

KEY: TH1F  signal_qcdzll_jec_TotalDown;1 MT_jec_Total_down
KEY: TH1F  signal_gcdzjets;1 MT

KEY: TH1F  signal_top_jec_TotalUp;1 MT_jec_Total_up

KEY: TH1F  signal_top_jec_TotalDown;1 MT_jec_Total_down
KEY: TH1F  signal_ewkzjets_jec_TotalDown;1 MT_jec_Total_down
KEY: TH1F  signal_darkPhoton_ggf;1 MT

KEY: TH1F  signal_ewkgjets_jec_TotalDown;1 MT_jec_Total_down
KEY: TH1F  signal_gcdgjets;1 MT

KEY: TH1F  signal_ewkzjets;1 MT

KEY: TH1F  signal_gcdwijets;1 MT

KEY: TH1F  signal_ewkwijets;1 MT

KEY: TH1F  signal_zgamma_jec_TotalUp;1  MT_jec_Total_up
KEY: TH1F  signal_gcdwijets_jec_TotalUp;1 MT_jec_Total_up

KEY: TH1F  signal_wgamma_jec_TotalUp;1 ~ MT_jec_Total_up
KEY: TH1F  signal_ewkwijets_jec_TotalUp;1 MT_jec_Total_up

KEY: TH1F  signal_diboson;1 MT

KEY: TH1F  signal_qcdzjets_jec_TotalUp;1 MT_jec_Total_up

KEY: TH1F  signal_qgcdzll;l MT

KEY: TH1F  signal_diboson_jec_TotalUp;1 MT_jec_Total_up
KEY: TH1F  signal_ewkgjets_jec_TotalUp;1 MT_jec_Total_up

KEY: TH1F  signal_qcdzjets_jec_TotalDown;1 MT_jec_Total_down
KEY: TH1F  signal_ewkzll;1 MT

KEY: TH1F  signal_gcdwijets_jec_TotalDown;1 MT_jec_Total_down
KEY: TH1F  signal_qcdgjets_jec_TotalUp;1 MT_jec_Total_up

KEY: TH1F  signal_qgcdgjets_jec_TotalDown;1 MT_jec_Total_down
KEY: TH1F  signal_zgamma_jec_TotalDown;1 MT_jec_Total_down

Histogram Name

signal_qcdzjets

signal_darkPhoton_ggf

signal_qcdgjets
signal_ewkzjets
signal_qcdwjets
signal_ewkwjets
signal_diboson
signal_qcdzll
signal_ewkzll

XS of darkphoton_ggF_M125 is 1 in yaml file!

. MT
x10 data_obs
r. Entries 201
o™ e Mean 56.92
12— - Std Dev 38.77
10 .
sl .
6 B
4 -
2k -
ool b b b by by bvw v n Ly
00 50

100 150 200 250 300 350 400 450 “PPO

Integral

196351.350300
53677.257448
79520.500239
487278.366131
264744411 .446182
18097.420324
11787.575485
262753912.161942
445.507589
917642.229953
0607 . 5040300
9193.047783
222054.461525
628.140243




Prepare a datacard (built by script)

imax 1
jmax 12

shapes * * histograms_inclusive.root category_inclusive_Run3/signal_$PROCESS category_inclusive_Run3/signal_$PROCESS_$SYSTEMATIC
shapes data obs * histograms_inclusive.root category inclusive Run3/data_obs

category inclusive Run3
observation

category inclusive_Run3 category_inclusive_Run3 category_inclusive_Run3 category_inclusive_Run3
process darkPhoton_ggf diboson ewkgjets ewkwjets

process

jec_Total




Running combine

« Steps
1. Build the workspace
+ text2workspace.py datacard_inclusive.txt -o workspace.root-m 125

2. Calculate the upper limit of expectation
+ combine -M AsymptoticLimits workspace.root -t -1 --expectSignal 0 -m 125

Lotan@m9 Run3]$ combine -M AsymptoticLimits workspace.root -t -1 --expectSignal © -m 125
<<< Combine >>>

<<< y10.2.1 >>>

>>> Random number generator seed is 123456

>>> Method used is AsymptoticlLimits

—— AsymptoticLimits ( CLs ) —-
Observed Limit: r < 1.3230
Expected 2.5%: r < 0.7169
Expected 16.0%: r < 0.9526
Expected 50.0%: r < 1.3203
Expected 84.0%: r < 1.8361
Expected 97.5%: r < 2.4403

Done in 0.00 min (cpu), 0.00 min (real)

Calculation shows that results are consistent with the null hypothesis.
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Running combine

* Impacts
1. initial fit
+ combineTool.py -M Impacts -d workspace.root -m 125 --dolnitialFit --robustFit 1 --expectSignal 0

Llotan@m9 Run3]$ combineTool.py -M Impacts -d workspace.root -m 125 —--doInitialFit --robustFit 1 —-expectSignal 0@

Have POIs: ['r']
>> combine -M MultiDimFit -n _initialFit_Test --algo singles —--redefineSignalPOIs r —-robustFit 1 ——expectSignal 0 -m 125 -d workspace.root

<<< Combine >>>

<<< v10.2.1 >>>
>>> Random number generator seed is 123456
>>> Method used is MultiDimFit

Doing initial fit:
[ERROR] Closed range without finding crossing!

——— MultiDimFit —-—-

best fit parameter values and profile-likelihood uncertainties:

Warning - No valid low-error found, will report difference to minimum of range for : r
P g +0.025 -0.025/+0.645 (68%)

Done in 0.00 min (cpu), 0.00 min (real)

2. Perform an impact scan for each nuisance
+ combineTool.py -M Impacts -d workspace.root -m 125 --dolnitialFit --robustFit 1 --expectSignal 0

[lotan@m9 Run3]$ combineTool.py -M Impacts —d workspace.root -m 125 —-doFits --robustFit 1 -—expectSignal @

Have POIs: ['r']

Have parameters: 1

>> combine -M MultiDimFit -n _paramFit_Test_jec_Total --algo impact —-redefineSignalPOIs r -P jec_Total -—floatOtherPOIs 1 --savelnactivePOI 1 --robustFit 1
——expectSignal @ -m 125 -d workspace.root

<<< Combine >>>

<<< v10.2.1 >>>

>>> Random number generator seed is 123u56

>>> Method used is MultiDimFit
Doing initial fit:
[ERROR] Closed range without finding crossing!

——— MultiDimFit -——
Parameter impacts:

Parameter : Best-fit r

jec_Total : -0.000 -0.002/+0.000 +0.200/+0.000
Done in 0.00 min (cpu), 0.00 min (real)

- 2025/6/16 _




Running combine

* Impacts

3. Collectthe results and generate JSON
+ combineTool.py -M Impacts -d workspace.root -m 125 -o impacts.json

[Lotan@m9 Run3]$ combineTool.py -M Impacts -d workspace.root -m 125 -o impacts.json

Have POIs: ['r']
Have parameters: 1

4. Plotting
+ plotimpacts.py -i impacts.json -o impacts_plot

. 10645
CMS internal F=0.0257 000

eeeeeeeee

——Fit [ +% Impact 2 -1 0 1 2 -02 -01 0 041 0.?
= Pull  [J-1o Impact (9*9‘)/".(9'90/\/@ Ay

"jec_Total" is sources of uncertainty what we are currently considering, and its main
contribution lies in the "+1¢" direction.

o RS




Thanks!




Error

(kraken) [lotan@m9 pyRAT_new]$ ./photon_met_analysis/macros/steer.
INFO | steer::main: Starting main...

module_runner: : _run_analyser: Setting up 54 commands...
submission_manager: :submit_jobs: Found 39 jobs to run
submission_manager: :submit_jobs: Submitting batch jobs:

submission_manager: :submit_job: Found 43 jobs to run
submission_manager: :submit_jobs: Submitting batch jobs:

submission_manage it_j Found 74 jobs to run.
submission_manage bmit_ Submitting batch jobs:

submission_manager: :submit_jobs: Found 6 jobs to run.
submission_manager: :submit_jobs: Submitting batch jobs:

submission_manager: :submit_jobs: Found 5 jobs to run
submission_ ubmit_jobs: Submitting batch jobs:

Traceback (most recent call last):

File "/ada_mnt/ada/user/lotan/Project/pyRAT_new/executables/main/pyrat_batch.py", line 64, in <module>
main()

File "/ada_mnt/ada/user/lotan/Project/pyRAT_new/executables/main/pyrat_batch.py", line 59, in main
submitter = PyratSubmitter()

File "/ada_mnt/ada/user/lotan/Project/pyRAT_new/executables/main/pyrat_batch.py",
self.input_files = get_input_files_from_list(args=self.args)

File "/ada_mnt/ada/user/lotan/Project/pyRAT_new/utils/pyrat/utils_runner.py", line 250, in get_input_files_from_list
handle_missing_file(file_path=input_file, force=args.force, message="input file")

File "/ada_mnt/ada/user/lotan/Project/pyRAT_new/utils/pyrat/utils_runner.py", line 229, in handle_missing_file
Tlogger.critical(f"ERROR :: Missing {message}: {file_path}", exception_cls=ValueError)

File "/ada_mnt/ada/user/lotan/Project/pyRAT_new/utils/generic/logger.py", line 86, in critical

ge

line 19, in __init__

[Lotan@m9 Run3]$ combineTool.py -M Impacts -d workspace.root -m 125 —-doInitialFit --robustFit 1 --expectSignal © --setParameterRanges r=0,3

Have POIs: ['r']

>> combine -M MultiDimFit -n _initialFit_Test —-algo singles --redefineSignalPOIs r —-robustFit 1 --expectSignal 0@ —-setParameterRanges r=0,3 -m 125 -d workspace.root
<<< Combine >>>

<<< v10.2.1 >>>

>>> Random number generator seed is 123456

>>> Method used is MultiDimFit

Set Range of Parameter r To : (0,3)

Doing initial fit:

[ERROR] Closed range without finding crossing!

=== MultiDimFit -—-

best fit parameter values and profile-likelihood uncertainties:

Warning - No valid low-error found, will report difference to minimum of range for : r
+0.004 -0.00U/+0.666 (68%)

Done in 0.00 min (cpu)

2025/6/16




Error

(kraken) [lotan@m9 pyRAT_new]$ ./photon_met_analysis/macros/steer.py
INFO | steer::main: Starting main...

INFO | module_runner::plot: Generating plots for selection: SR_VBF
INFO | plotter::main:
Traceback (most recent call last):
File "/ada_mnt/ada/user/lotan/Project/pyRAT_new/executables/main/plotter.py”, line 152, in <module>
main()
File "/ada_mnt/ada/user/lotan/Project/pyRAT_new/executables/main/plotter.py”, line 39, in main
plots = plotting_module.get_plots(campaign=args.campaign, region=plotting_module.get_region())
TypeError: get_plots() got an unexpected keyword argument 'campaign'

_25/6/16 _



Preliminary Selection for Inclusive Region-In progress ° w

Strategies Description
lumiMask selection
Basic selections Noise filter selection
DetectorMitigation selection
Trigger selections SinglePhoton _trigger selection

tight Muon_veto selection
tight Electron veto selection
jec Nominal TypelPuppiMET selection (0 for now)

Channel—speciﬁc singlePhoton tight id selection
jec_Nominal tight mt selection (0 for now)

Vetos

« MET and MT are both 0 -> fake photon + fake MET included.




Sheet1

		Selection for Inclusive Region

		Strategies		Description

		Basic selections		lumiMask_selection

				Noise_filter_selection

				DetectorMitigation_selection

		Trigger_selections		SinglePhoton_trigger_selection

		Vetos		tight_Muon_veto_selection

				tight_Electron_veto_selection

		Channel-specific		jec_Nominal_TypeIPuppiMET_selection (0 for now)

				singlePhoton_tight_id_selection

				jec_Nominal_tight_mt_selection (0 for now)
























Samples

#iHHHE QCD_Gjet #H#HH
IGJ_PTG-20to100_ETAG-2p0_TuneCP5_13p6TeV_amcatnlo-pythia8/Run3Summer23NanoAODv12-130X_mcRun3_2023_realistic_v15-v2/INANOAODSIM
IGJ_PTG-100t0200_TuneCP5_13p6TeV_amcatnlo-pythia8/Run3Summer23NanoAODv12-130X_mcRun3_2023_realistic_v14-v3/NANOAODSIM
1 . D ata : IGJ_PTG-200t0400_TuneCP5_13p6TeV_amcatnlo-pythia8/Run3Summer23NanoAODv12-130X_mcRun3_2023_realistic_v14-v3/NANOAODSIM
IGJ_PTG-400t0600_TuneCP5_13p6TeV_amcatnlo-pythia8/Run3Summer23NanoAODv12-130X_mcRun3_2023_realistic_v14-v3/NANOAODSIM
E G a m m a ( ru n I ) IGJ_PTG-600_TuneCP5_13p6TeV_amcatnlo-pythia8/Run3Summer23NanoAODv12-130X_mcRun3_2023_realistic_v14-v3/NANOAODSIM

2.MC:

#ikHE EWK_Gjet #HHHE}
D a rk P h oto n g g F IVBFtoG_PTG-10to100_TuneCP5_13p6TeV_madgraph-pythia8/Run3Summer23NanoAODv12-130X_mcRun3_2023_realistic_v15_ext1-v3/NANOAODSIM
J— IVBFtoG_PTG-100t0200_TuneCP5_13p6TeV_madgraph-pythia8/Run3Summer23NanoAODv12-130X_mcRun3_2023_realistic_v15_ext1-v3/NANOAODSIM
Q C D G j Et IVBFtoG_PTG-200_TuneCP5_13p6TeV_madgraph-pythia8/Run3Summer23NanoAODv12-130X_mcRun3_2023_realistic_v15_ext1-v3/NANOAODSIM

EW K_Gj et i EWK Vit it

. IVBFto2L_MLL-50_TuneCP5_13p6TeV_madgraph-pythia8/Run3Summer23NanoAODv12-130X_mcRun3_2023_realistic_v15_ext1-v2INANOAODSIM
EWK Wj et IVBFtoLNu_TuneCP5_13p6TeV_madgraph-pythia8/Run3Summer23NanoAODv12-130X_mcRun3_2023_realistic_v15_ext1-v2/NANOAODSIM
EWK_Z . t IVBFto2Nu_TuneCP5_13p6TeV_madgraph-pythia8/Run3Summer23NanoAODv12-130X_mcRun3_2023_realistic_v15_ext1-v2/INANOAODSIM
je

EWK Znunu #t QCD_Zjet #utith
_— IDYto2L-2Jets_MLL-50_0J_TuneCP5_13p6TeV_amcatnloFXFX-pythia8/Run3Summer23NanoAODv12-130X_mcRun3_2023_realistic_v14-v3/NANOAODSIM
QC D Zj et IDYto2L-2Jets_MLL-50_1J_TuneCP5_13p6TeV_amcatnloFXFX-pythia8/Run3Summer23NanoAODv12-130X_mcRun3_2023_realistic_v14-v3/NANOAODSIM
—_— IDYto2L-2Jets_MLL-50_2J_TuneCP5_13p6TeV_amcatnloFXFX-pythia8/Run3Summer23NanoAODv12-130X_mcRun3_2023_realistic_v14-v3/NANOAODSIM

QCD_Wijet

QC D Zn u n u #HEHE QCD_Wijet #iHtHt
! IWtoLNu-2Jets_0J_TuneCP5_13p6TeV_amcatnloFXFX-pythia8/Run3Summer23NanoAODv12-130X_mcRun3_2023_realistic_v14-v3/NANOAODSIM

IWtoLNu-2Jets_1J_TuneCP5_13p6TeV_amcatnloFXFX-pythia8/Run3Summer23NanoAODv12-130X_mcRun3_2023_realistic_v14-v2/NANOAODSIM

Zg a m m a IWtoLNu-2Jets_2J_TuneCP5_13p6TeV_amcatnloFXFX-pythia8/Run3Summer23NanoAODv12-130X_mcRun3_2023_realistic_v14-v2/NANOAODSIM

Wgamma
#HHH QCD_Znunu #HEHE

TT b ar 1Zto2Nu-2Jets_PTNuNu-40to100_1J_TuneCP5_13p6TeV_amcatnloFXFX-pythia8/Run3Summer23NanoAODv12-130X_mcRun3_2023_realistic_v14-v3/NANOAODSIM
[Zto2Nu-2Jets_ PTNuNu-100t0200_1J_TuneCP5_13p6TeV_amcatnloFXFX-pythia8/Run3Summer23NanoAODv12-130X_mcRun3_2023_realistic_v14-v3/NANOAODSIM

D i b o s O n [Zto2Nu-2Jets_ PTNuNu-200to400_1J_TuneCP5_13p6TeV_amcatnloFXFX-pythia8/Run3Summer23NanoAODv12-130X_mcRun3_2023_realistic_v14-v3/NANOAODSIM

[Zto2Nu-2Jets_ PTNuNu-400t0600_1J_TuneCP5_13p6TeV_amcatnloFXFX-pythia8/Run3Summer23NanoAODv12-130X_mcRun3_2023_realistic_v14-v3/NANOAODSIM
[Zto2Nu-2Jets_ PTNuNu-600_1J_TuneCP5_13p6TeV_amcatnloFXFX-pythia8/Run3Summer23NanoAODv12-130X_mcRun3_2023_realistic_v14-v3/NANOAODSIM
QC DJ etS (scale to 0) [Zto2Nu-2Jets_ PTNuNu-40to100_2J_TuneCP5_13p6TeV_amcatnloFXFX-pythia8/Run3Summer23NanoAODv12-130X_mcRun3_2023_realistic_v14-v3/NANOAODSIM
[Zto2Nu-2Jets_ PTNuNu-100t0200_2J_TuneCP5_13p6TeV_amcatnloFXFX-pythia8/Run3Summer23NanoAODv12-130X_mcRun3_2023_realistic_v14-v3/NANOAODSIM
[Zto2Nu-2Jets_ PTNuNu-200to400_2J_TuneCP5_13p6TeV_amcatnloFXFX-pythia8/Run3Summer23NanoAODv12-130X_mcRun3_2023_realistic_v14-v3/NANOAODSIM
[Zto2Nu-2Jets_ PTNuNu-400to600_2J_TuneCP5_13p6TeV_amcatnloFXFX-pythia8/Run3Summer23NanoAODv12-130X_mcRun3_2023_realistic_v14-v3/NANOAODSIM
[Zto2Nu-2Jets_PTNuNu-600_2J_TuneCP5_13p6TeV_amcatnloFXFX-pythia8/Run3Summer23NanoAODv12-130X_mcRun3_2023_realistic_v14-v3/NANOAODSIM

o R




Samples

#HHEHE Vgamma #iHEHE
1 D ata . 12Gto2NuG-1Jets_PTG-10to100_TuneCP5_13p6TeV_amcatnloFXFX-pythia8/Run3Summer23NanoAODv12-130X_mcRun3_2023_realistic_v14-v3/NANOAODSIM
= = 12Gto2NuG-1Jets_PTG-100t0200_TuneCP5_13p6TeV_amcatnloFXFX-pythia8/Run3Summer23NanoAODv12-130X_mcRun3_2023_realistic_v14-v3/NANOAODSIM

12Gto2NuG-1Jets_PTG-200to400_TuneCP5_13p6TeV_amcatnloFXFX-pythia8/Run3Summer23NanoAODv12-130X_mcRun3_2023_realistic_v14-v3/NANOAODSIM
EGamm a( run | ) /ZGto2NuG-1Jets_PTG-400to600_TuneCP5_13p6TeV_amcatnloFXFX-pythia8/Run3Summer23NanoAODv12-130X_mcRun3_2023_realistic_v14-v3/NANOAODSIM
[Z2Gto2NuG-1Jets_PTG-600_TuneCP5_13p6TeV_amcatnloFXFX-pythia8/Run3Summer23NanoAODv12-130X_mcRun3_2023_realistic_v14-v3/NANOAODSIM
2 . M C . IWGtoLNuG-1Jets_PTG-10to100_TuneCP5_13p6TeV_amcatnloFXFX-pythia8/Run3Summer23NanoAODv12-130X_mcRun3_2023_realistic_v15-v2INANOAODSIM
IWGtoLNuG-1Jets_PTG-100t0200_TuneCP5_13p6TeV_amcatnloFXFX-pythia8/Run3Summer23NanoAODv12-130X_mcRun3_2023_realistic_v15-v2/NANOAODSIM
D a I'k P h OtO n g g F IWGtoLNuG-1Jets_PTG-200to400_TuneCP5_13p6TeV_amcatnloFXFX-pythia8/Run3Summer23NanoAODv12-130X_mcRun3_2023_realistic_v14-v3/NANOAODSIM
— IWGtoLNuG-1Jets_PTG-400to600_TuneCP5_13p6TeV_amcatnloFXFX-pythia8/Run3Summer23NanoAODv12-130X_mcRun3_2023_realistic_v14-v3/NANOAODSIM

QC D Gj et IWGtoLNuG-1Jets_PTG-600_TuneCP5_13p6TeV_amcatnloFXFX-pythia8/Run3Summer23NanoAODv12-130X_mcRun3_2023_realistic_v14-v3/NANOAODSIM
EW K_Gj et #ihHE TThar #HHkHE
EWK W- /TTto2L2Nu_TuneCP5_13p6TeV_powheg-pythia8/Run3Summer23NanoAODv12-130X_mcRun3_2023_realistic_v14-v2/NANOAODSIM

__ j et [TTto4Q_TuneCP5_13p6TeV_powheg-pythia8/Run3Summer23NanoAODv12-130X_mcRun3_2023_realistic_v14-v2INANOAODSIM

/TTtoLNu2Q_TuneCP5_13p6TeV_powheg-pythia8/Run3Summer23NanoAODv12-130X_mcRun3_2023_realistic_v14-v2INANOAODSIM

EWK_Zjet

EWK Znunu #i#t# Diboson #ik#E
. IWW_TuneCP5_13p6TeV_pythia8/Run3Summer23NanoAODv12-130X_mcRun3_2023_realistic_v14-v2INANOAODSIM
QC D Zj et IWZ_TuneCP5_13p6TeV_pythia8/Run3Summer23NanoAODv12-130X_mcRun3_2023_realistic_v14-v2/NANOAODSIM
—_— 1ZZ_TuneCP5_13p6TeV_pythia8/Run3Summer23NanoAODv12-130X_mcRun3_2023_realistic_v14-v2/NANOAODSIM

QCD_Wijet

QC D Zn unu #iHHHE QCD_multijet #HHH
—_ /QCD-4Jets_HT-40to70_TuneCP5_13p6TeV_madgraphMLM-pythia8/Run3Summer23NanoAODv12-130X_mcRun3_2023_realistic_v14-v2/NANOAODSIM

/QCD-4Jets_HT-70to100_TuneCP5_13p6TeV_madgraphMLM-pythia8/Run3Summer23NanoAODv12-130X_mcRun3_2023_realistic_v14-v2/INANOAODSIM

Zg a mm a /QCD-4Jets_HT-100t0200_TuneCP5_13p6TeV_madgraphMLM-pythia8/Run3Summer23NanoAODv12-130X_mcRun3_2023_realistic_v14-v2INANOAODSIM
/QCD-4Jets_HT-200to400_TuneCP5_13p6TeV_madgraphMLM-pythia8/Run3Summer23NanoAODv12-130X_mcRun3_2023_realistic_v14-v2INANOAODSIM

Wg amma /QCD-4Jets_HT-400t0600_TuneCP5_13p6TeV_madgraphMLM-pythia8/Run3Summer23NanoAODv12-130X_mcRun3_2023_realistic_v14-v3/NANOAODSIM
/QCD-4Jets_HT-600to800_TuneCP5_13p6TeV_madgraphMLM-pythia8/Run3Summer23NanoAODv12-130X_mcRun3_2023_realistic_v14-v2INANOAODSIM

TT b a r /QCD-4Jets_HT-800to1000_TuneCP5_13p6TeV_madgraphMLM-pythia8/Run3Summer23NanoAODv12-130X_mcRun3_2023_realistic_v14-v2/NANOAODSIM
/QCD-4Jets_HT-1000t01200_TuneCP5_13p6TeV_madgraphMLM-pythia8/Run3Summer23NanoAODv12-130X_mcRun3_2023_realistic_v14-v2INANOAODSIM

D i b os O n /QCD-4Jets_HT-1200t0o1500_TuneCP5_13p6TeV_madgraphMLM-pythia8/Run3Summer23NanoAODv12-130X_mcRun3_2023_realistic_v14-v2INANOAODSIM

/QCD-4Jets_HT-1500t02000_TuneCP5_13p6TeV_madgraphMLM-pythia8/Run3Summer23NanoAODv12-130X_mcRun3_2023_realistic_v14-v3/NANOAODSIM
Q C D J e tS /QCD-4Jets_HT-2000_TuneCP5_13p6TeV_madgraphMLM-pythia8/Run3Summer23NanoAODv12-130X_mcRun3_2023_realistic_v14-v2INANOAODSIM
(scale to 0)

R



Samples-XS
VBFtoG_PTG-10to100_TuneCP5_13p6TeV_madgraph-pythia8 - 6 . 2 3 E+02 100.00%

EWK_Gjet VBFtoG_PTG-100t0200_TuneCP5_13p6TeV_madgraph-pythia8 8 . 5 5 7 7 . 5 6E+00 13.23%
VBFtoG_PTG-200 TuneCP5 13p6TeV_madgraph-pythia8 1 2 1 2 1 . O 8E+OO 12.74%

Zt02Nu-2Jets PTNuNu-40to100_1J_TuneCP5_13p6TeV_amcatnloFXFX-pythia8 9 1 7 . 3 9 . 2 5 E+02 0.86%

Zt02Nu-2Jets PTNuNu-100t0200 1J TuneCP5 13p6TeV_amcatnloFXFX- 8 7 8 9 8 7 2E.|_0 1 0.76%

. . 76%

pythia8
Zt02Nu-2Jets PTNuNu-200t0400_1J_TuneCP5_13p6TeV_amcatnloFXFX- 6 3 19

pythia8 . #DIV/0!
Zt02Nu-2Jets PTNuNu-400t0600_1J_TuneCP5_13p6TeV_amcatnloFXFX- O 9 _O

QCD_Znunu Zto2Nu-2Jets PTNuNu-600 1J TuneCP5_13p6TeV_amcatnloF XFX-pythia8 O * 02 5 8 7 2 i 63 E_Oz 1.67%
Zt02Nu-2Jets PTNuNu-40t0100_2J TuneCP5_13p6TeV_amcatnloFXFX-pythia8 3 2 8 . 9 3 . 3 6E+02 1.97%

Zt02Nu-2Jets PTNuNu-100t0200 2J TuneCP5_13p6TeV_amcatnloFXFX- 1 O 1 4 1 O 1 E_|_O 2 0.40%

° ° . (o]

pythia8
Zt02Nu-2Jets PTNuNu-200t0400 2J TuneCP5 13p6TeV_amcatnloFXFX- 3 8 3 0

pythia8 1 . 1 1 . 7E+ 1 0.95%
Zt02Nu-2Jets PTNuNu-400to600 2] TuneCP5 13p6TeV_amcatnloF XFX- O 8 3 3 7 9 1 E_O 1

pythia8 . . 5.38%

Zt02Nu-2Jets PTNuNu-600 2] TuneCP5 13p6TeV_amcatnloFXFX-pythia8 O . 1 5 74 1 . 3 1 E'O 1 20.43%




Others

SR_Inclusive

12fb (136 TeV)
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* Fake MET + True Photon — This will increase m_T and lower the PT_gamma/MT ratio.
* Fake photon not properly modeled in MC.
« Photon SF are not applied?



Gjet + signal without any trigger requirements
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