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Introduction

@ Charged and neutral Drell-Yan process

> Charged DY: process with lepton and neutrino pair produced via W exchange

> Neutral DY: process with 2 lepton final state produced via y*/Z exchange

> Previous reports @ SMP-V: Jul 29 2025, Feb 25 2025 expected constrail_r;t:o 10; _I9I:,quue parameters
Wi e
PhyLetB 772 (2017) 210-215
® Motivation 1951 ||| dotted: 8Tev, 207" -
> Providing tight constraints to theory it ~ 13TeV,0.1ab™" .
_ _ | 10l || solid: 13TeV, 0.3ab™" -
* Tighter constraints on oblique parameter (W & Y) [1] _ |l dashed: 13TeV, 3ab™’
» Constraints PDFs on high-x regime | oL
5 il :
- PDFs high-x regime is less constrained by existing data - \i
- Precision measurement on high mass tail provide direct access S I‘\\‘\
to the high-x valence quark PDFs % 0 ANTE
> [ BN
*  (Neutral DY only) With different jet multiplicity at high-x, : . § }
different parton informations can be obtained _5| 1 i | ]
- 0-jJet: quark and anti-quark, 1-jet: gluon, 2-jets: gluon, sea quarks i
> Providing advantages to BSM physics searches ~10} LEP I-Il .
\ > |
- Indirect search for BSM by observing the differences with SM DY pppp_) v i
- Enhance the sensitivity to new physics -15 _—l . — . 1 .

15 -10 -5 0o

- by reducing background uncertainties for BSM searches W10

[1]: PhyLetB 772 (2017) 210-215



https://indico.cern.ch/event/1571827/
https://indico.cern.ch/event/1515354/
https://www.sciencedirect.com/science/article/pii/S0370269317305191?via=ihub
https://www.sciencedirect.com/science/article/pii/S0370269317305191?via=ihub

Analysis details

@ Analysis goal
> Measure DY differential cross section @ high mass (M > 200 GeV) with full Run2 data

Neutral DY: measure do/dmy; w.r.t jet multiplicity (O jet, 1 jet and more than 1 jet)

- Charged DY: measure do/dm

@ Analysis strategy (Both neural and charged DY study with muon channel is on-going, electron channel will be added)

Event . Background . Combination
selection Corrections estimation Unfolding & final results
> High-pT single-muon trigger with > Data-driven method
«  high-pT muon ID «  Neutral: emu method & SS
- tracker based isolation - Charged: ABCD
> High-pT dedicated corrections » Considering two options
Efficiency scale factor » conventional unfolding
Momentum scaling & smearing * ML based unfolding

Deep Dive: Unfolding on Jun 2024



https://indico.cern.ch/event/1357638/#3-unfolding-with-machine-learn

Neutral DY

Analysis contact: Kyuyeong Hwang (khwang@cern.ch)



mailto:khwang@cern.ch

Dataset and MC

@ 2018 (other eras on backup)
» All used data and MC is based on NanoAODv9

> Reference: SMP-24-004 (previous presentation)

2018

DAS name

QCD order

Data

ISingleMuon/Run2018A-UL2018_MiniAODv2_NanoAODv9-v2/NANOAOD
/SingleMuon/Run2018B-UL2018_MiniAODv2_NanoAODv9-v2/NANOAOD
ISingleMuon/Run2018C-UL2018_MiniAODv2_NanoAODv9-v2/NANOAOD
/SingleMuon/Run2018D-UL2018_MiniAODv2_NanoAODv9-v1i/NANOAOD

DYJetsToMuMu

IDYJetsToMuMu_M-50_massWgtFix_TuneCP5_13TeV-powhegMiNNLO-pythia8-photos/RunliSummer20UL18NanoAODv9-106X_upgrade2018_realistic_v16_L1v1-v2/NANOAODSIM
/IDYJetsToMuMu_M-10to50_H2ErratumFix_TuneCP5_13TeV-powhegMiNNLO-pythia8-photos/RunliSummer20UL18NanoAODv9-106X_upgrade2018_realistic_v16_L1v1-v2/NANOAODSIM
IDYJetsToMuMu_M-10to50_H2ErratumFix_TuneCP5_13TeV-powhegMiNNLO-pythia8-photos/RunliISummer20UL18NanoAODv9-106X_upgrade2018_realistic_v16_L1v1_ext1-v2/NANOAODSIM
/IDYJetsToMuMu_M-100to200_H2ErratumFix_TuneCP5_13TeV-powhegMiNNLO-pythia8-photos/RunliSummer20UL18NanoAODv9-106X_upgrade2018_realistic_v16_L1v1-v2/NANOAODSIM
IDYJetsToMuMu_M-200to400_H2ErratumFix_TuneCP5_13TeV-powhegMiNNLO-pythia8-photos/RunliISummer20UL18NanoAODv9-106X_upgrade2018_realistic_v16_L1v1-v2/NANOAODSIM
IDYJetsToMuMu_M-400to500_H2ErratumFix_TuneCP5_13TeV-powhegMiNNLO-pythia8-photos/RunliSummer20UL18NanoAODv9-106X_upgrade2018_realistic_v16_L1v1-v2/NANOAODSIM
IDYJetsToMuMu_M-500to700_H2ErratumFix_TuneCP5_13TeV-powhegMiNNLO-pythia8-photos/RunliISummer20UL18NanoAODv9-106X_upgrade2018_realistic_v16_L1v1-v2/NANOAODSIM
/IDYJetsToMuMu_M-700to800_H2ErratumFix_TuneCP5_13TeV-powhegMiNNLO-pythia8-photos/RunliSummer20UL18NanoAODv9-106X_upgrade2018_realistic_v16_L1v1-v2/NANOAODSIM
IDYJetsToMuMu_M-800to1000_H2ErratumFix_TuneCP5_13TeV-powhegMiNNLO-pythia8-photos/RunliISummer20UL18NanoAODv9-106X_upgrade2018_realistic_v16_L1v1-v2/NANOAODSIM
/IDYJetsToMuMu_M-1000to1500_H2ErratumFix_TuneCP5_13TeV-powhegMiNNLO-pythia8-photos/RunliISummer20UL18NanoAODv9-106X_upgrade2018_realistic_v16_L1v1-v2/NANOAODSIM
/IDYJetsToMuMu_M-1500t02000_H2ErratumFix_TuneCP5_13TeV-powhegMiNNLO-pythia8-photos/RunliISummer20UL18NanoAODv9-106X_upgrade2018_realistic_v16_L1v1-v2/NANOAODSIM
IDYJetsToMuMu_M-2000toIinf_H2ErratumFix_TuneCP5_13TeV-powhegMiNNLO-pythia8-photos/RunliISummer20UL18NanoAODv9-106X_upgrade2018_realistic_v16_L1v1-v2/NANOAODSIM

NNLO

powhegMiNNLO

+pythia8

DYJetsToTauTau

IDYJetsToTauTau_M-50_AtLeastOneEorMuDecay_massWgtFix_TuneCP5_13TeV-powhegMiNNLO-pythia8-photos/RunliISummer20UL18NanoAODv9-106X_upgrade2018_realistic_v16_L1v1-v2/NANOAODSIM

NNLO

powhegMiNNLO

+pythia8
TTTO 2L2N u ITTTo2L2Nu_TuneCP5_13TeV-powheg-pythia8/RunliSummer20UL18NanoAODV9-106X_upgrade2018_realistic_v16_L1v1-vI/NANOAODSIM powheg
+pythia8
IST_s-channel_4f_leptonDecays_TuneCP5_13TeV-amcatnlo-pythia8/RunliISummer20UL18NanoAODv9-106X_upgrade2018_realistic_v16_L1v1-v1i/NANOAODSIM N L 0
- IST_t-channel_top_4f InclusiveDecays_TuneCP5_13TeV-powheg-madspin-pythia8/RunliSummer20UL18NanoAODv9-106X_upgrade2018_realistic_v16_L1v1-vi/NANOAODSIM
SI ng Ie To p IST_t-channel_antitop_4f InclusiveDecays_TuneCP5_13TeV-powheg-madspin-pythia8/RunliISummer20UL18NanoAODv9-106X_upgrade2018_realistic_v16_L1v1-vi/NANOAODSIM powheg(or
IST_tW_top_5f _inclusiveDecays_TuneCP5_13TeV-powheg-pythia8/RunliSummer20UL18NanoAODv9-106X_upgrade2018_realistic_v16_L1v1-v2/NANOAODSIM aMC@NLO)
IST_tW_antitop_5f_inclusiveDecays_TuneCP5_13TeV-powheg-pythia8/RunliSummer20UL18NanoAODv9-106X_upgrade2018_realistic_v16_L1v1-v2/NANOAODSIM +pythia8
W7 IWZ_TuneCP5_13TeV-pythia8/RunliSummer20UL18NanoAODv9-106X_upgrade2018_realistic_v16_L1v1-vi/NANOAODSIM NLO
pythia8
WW IWWTo2L2Nu_TuneCP5_13TeV-powheg-pythia8/RunliISummer20UL18NanoAODv9-106X_upgrade2018_realistic_v16_L1v1-v2/NANOAODSIM powheg
+pythia8

ZZ

1ZZ_TuneCP5_13TeV-pythia8/RunliISummer20UL18NanoAODv9-106X_upgrade2018_realistic_v16_L1v1-v2/NANOAODSIM

NLO

pythia8




Events

Data/Pred.

Data vs. MC: control plot @ high mass

2018, b-veto (other eras on backup)

Leading muon distribution

_CMS Preliminary 59.8 fb™' (13 TeV) CMS Preliminary 59.8 fb™' (13 TeV) CMS Preliminary 59.8 fb™' (13 TeV)
5 E 2018, dimuon channel | ;Bita | "UE) 106 ;—201E|3 dimulon chelmnel | l;gs(tal | ; "UE) 106 §_|2018, dirriuon chanrlel | ;B;d(ta | |_§
10 = p_(w) > 52 (15) GeV, In(w)l < 2.4 W TT G>3 = (1) > 52 (15) GeV, In(w)l < 2.4 T = g’ £ [ P_(w)>52(15) GeV, (u)l < 2.4 W TT -
=T WW + WZ + 22 105 _ T WW+WZ+2Z 10 = T WW+ WZ+2Z =
105 E_b-veto Sln?le I'Il'opI LL] = b-veto Slnglgle I'Il'opI = LL] = b-veto Slnglgle I'Il'opI =
= M, > 200 GeV = x:lgglEnl(laEIInel 4 - M, > 200 GeV =m:l22ll§l%llnel - 10* __M,, >200 GeV =z§:|:2”;eE”nel _
4 __ B vy _EIEI 10 = B vy _EIEI = O = B vy _EIEI =
10 % B DY _tautau — 8 DY _tautau E — B DY _tautau —
10° & 10° £
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10 : 10 £ 10
— "wh. — _]
15 i I‘ E- 1k 1
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0.8 1 1 ® 09F 4 ®095 E
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36 CAVEAT: results in this slide are inclusive in jets



Events

Data/Pred.

Data vs. MC: control plot @ high mass

2018, b-veto (other eras on backup)

Sub-leading muon distribution

CMS Preliminary 59.8 fb™' (13 TeV) CMS Preliminary 59.8 fb™' (13 TeV) CMS Preliminary 59.8 fb™' (13 TeV)

| | | | | | | | | | | | | | | | w L | L | LI | LI | |||||||||||| | LI | LI | L m 6 _l | | | | | | | | | | | | | | | | | | | | | | | | | | | | |_

2018, dimuon channel —o— Data - 1 06 2018, dimuon channel —o— Data = 10 = 2018, dimuon channel —o— Data =

6 = DY C DY C = DY =
10”7 Ep () > 52 (15) GeV, ()l < 2.4 T ) o_(1) > 52 (15) GeV, In(u)l < 2.4 T ) C b () > 52 (15) GeV, ()l < 2.4 T -
T WW + WZ + 2Z > 5 [T WW + WZ + ZZ = 10° B 7 WW+WZ+2Z —

5 b-veto Single Top w 10 b-veto Single Top LL] = b-veto Single Top =

1 O B8 yy_Inellnel B yv_Inellnel [ B yvy_Inellnel _
M, >200 GeV B v_InelEIElnel 4 [ M, >200 GeV B vy_InelEIElnel 1 04 __M,,, >200 GeV B vy _InelEElnel  __|

4 B vy_EIE| 10 W yv_EIEl = W yy_EIEI =

1 O B DY _tautau B DY _tautau [ B DY _tautau —

10° g
10°

10

1

—h
<

107"

e Brosy t s b s ] B B
1 Q 1~—++ ----- ++H>+++ IASRIOATER L0 S My ++—-« Q 1?“’-#4.# ﬁ+....+++fﬁ ------- J* ----- +--i¢+++--t++-ﬁ ----- ﬁ#ﬁﬁf-ﬂ--{» 4
0.8 %0953—+ + + + + = % 09: t ¢ -
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36 CAVEAT: results in this slide are inclusive in jets



Events

Data/Pred.

Data vs. MC: control plot @ high mass

2018, b-veto (other eras on backup)

CMS Preliminary 59.8 fb™' (13 TeV)
| T T T T T T T | (D
10’ E2018, dimuon channel _e- Data I
Bl DY -
p_(w) > 52 (15) GeV, ()l < 2.4 T O
! WW + WZ + ZZ >
b-veto Single Top LLI

B vy_Inellnel
B 1y_InelEIElInel

B yy_EIEI
B DY _tautau

Data/Pred.
o O

—r —h

(o)} o JUIRG LI N

Di-muon distribution

CMS Preliminary 59.8 fb™' (13 TeV)
_IIII|IIII|IIII|IIII| IIIIIIIIIIII |IIII|IIII|IIII
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= BB DY
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36 CAVEAT: results in this slide are inclusive in jets



Data vs. MC: control plot @ high mass

2018 b-veto (other eras on backup)

m

N(Jet) > 1

CMS Preliminary 59.8 fb (13 TeV) CMS Preliminary 59.8 fb (13 TeV) CMS Preliminary 59.8 fb (13 TeV) CMS Preliminary 59.8 fb (13 TeV)
n ' N ' _] (7)) ' 3 n ' =
'E 2018, dimuon channel ; Bia(ta 'E 1 07 2018, dimuon channel ; Bita § "E 5 2018 dimuon channel ; B?(ta 3 "E 1 06 5—2018 dimuon channel ; Bia(ta =
G>> p_(1) > 52 (15) GeV, m(w)l < 2.4 T QO |6 [ p(w>52(15) GeV, mw)l <2.4 T ] © 10" Ep () >52(15) GeV, () <2.4 T g O = p_(1) >52 (15) GeV, (w)l < 2.4 T -
T WW + WZ + ZZ > 10 T WW+WZ+2Z 3 > =T WW+WZ+2Z > 5 WW+WZ+2Z
LL] b-veto Single Top LLl b-veto, N(jet) =0 Single Top 3 LLJ 1 05 __b-veto, N(jet) = 1 Single Top | lw 10 = b-veto, N(jet) > 1 Single Top =
I vy _Inellnel 1 05 8 vy _Inellnel — = I vy_Inellnel = E I vy _Inellnel E
B yy_InelEIElInel B yy_InelEIElInel = - I yy_InelEIElInel - 4 B yy_InelEIElInel
B yy_EIEl B yvy_EIEl 3 4 B yy_EIEI ] 10" = B yy_EIEl =
I DY _tautau 1 04 I DY _tautau — 1 O = I DY _tautau E = I DY _tautau 3
= = 3 _
10° ] 10° - 10
3 = 2 __
10° ‘ 10° ~ 10
10 10 , 10 =
1 1 1
107" 107" 107" 10
= B I I ] [ I | _] u
© o © 4 - — © )
: 18 . 13
— |- L ] S L _+_ = S .
o S S Gy S S 1L e N L 1 G
S S + T T 8 80 3 8 5sb
© T g8k 41 ® 08 = 1 ®© 0.8 -
O A T L L 7 O 0.6 o = O 0.6
10° M 10°
(uu) [GeV] M(uu) [GeV]

@ Dimuon mass distributions w.r.t jet multiplicity
» have good agreement up to 1 TeV,
>  From 1 to 4 TeV, data to MC ratio agreed within statistical uncertainty

> CAVEAT: mass binning will be updated



Next step

@ Background estimation: data-driven method

> Bkg with fixed branch ratio like TTbar, single top (and possibly EW process, under consideration): emu method, WIP

emu to mumu conversion factor will be measured from MC, bkg will be estimated from the data

> Fake background: same-sign method

SS to OS conversion factor will be measured from MC, bkg will be estimated from the data

@ Adding dielectron channel

> At very early stage, study on event selection and corrections on-going



Charged DY

Analysis contact: Sungwon Kim (sungwon.kim@cern.ch)



mailto:sungwon.kim@cern.ch

Current status

@® Event selection and corrections are finalized
» PDataset & MC:
Full Run2 single muon dataset

W-lv (inclusive, HT binned and mass-binned) as signal MC and TTbar, single top, DY —tautau/puy, EW process as background MC

> Event selection:
passing non-isolated muon trigger

requiring one muon with pT > 53 GeV and passing high-pT muon ID and tracker based isolation

Second lepton veto is applied with pT > 10 GeV and LooselD (see backup for details)
Using PUPPI MET (see backup for details)

> Corrections: basic corrections are applied (L1 pre-firing weight, PU re-weighting and etc.)
High-pT muon dedicated corrections are applied

- Efficiency scale factors and muon momentum corrections




W signal modeling

« Various W samples are merged to fully cover the wide M range with enough statistics
* Following study from Run2 W' analysis (CADI, JHEP)

* Procedure for merging W samples
* Onshell sample merging

« Select M;, < 100 GeV events at generator-level

* Using the LHE-level HT for event selection

« HT < 100 GeV: onshell inclusive sample
« HT > 100 GeV: onshell boosted sample

* Offshell sample merging

* Merge high mass binned offshell samples

« Apply proper M, cuts for smooth continuity in generator-level mass spectrum

HT

Offshell

Onshell

(ex. M-100 + M-200: Select events with 100 GeV < M, < 200 GeV to patch with M-200 sample)

* Apply muon filtering

* Select events with muon in final state for samples used in patching

* Higher order cross section normalization

100 GeV M,,

* Both offshell and boosted W samples are normalized to NNLO QCD and NLO EWK cross sections, provided by W' group and dark matter group

Sample

Onshell inclusive W — Iv

Onshell HT-binned W — Iv
(divided in 7 samples)

Offshell M(W)-binned
(W—pv or W—tv, divided in 5 samples)

W mass cut

M,, > 100 GeV

HT cut

HT <100 GeV

Selected decay channel

Wou, W—v, - pyyu,

k-factor

NNLO (QCD) + NLO (EWK)

NNLO (QCD) + NLO (EWK)



https://cms.cern.ch/iCMS/analysisadmin/cadilines?line=EXO-19-017&tp=an&id=2249&ancode=EXO-19-017
http://dx.doi.org/10.1007/JHEP07(2022)067
https://cms.cern.ch/iCMS/analysisadmin/cadilines?line=EXO-19-017&tp=an&id=2249&ancode=EXO-19-017
https://cds.cern.ch/record/2264512

Gen-level distributions: W mass and LHE-level HT

W onshell

W boosted HT_100T0200
B W boosted HT_200T0400
I W boosted HT_400To600
" W boosted HT_600To800
B W boosted HT_800To1200
B W boosted HT_1200T02500
B W boosted HT_2500Tolnf
B Wtau M100
B Wtau M200

B Wtau M500
Wtau M1000

Wtau M2000

B W M100

B W M200

B W M500
W M1000

B W M2000

Event/GeV
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* 4 different samples smoothly patched over generator level W mass distribution
* Checked the smoothness by zooming in each patched area (with 1 GeV binning)
* Also checked the LHE-level HT distribution is also well patched after applying k factor to boosted W samples




Event, object selection and filter

2016 2017 2018 List of Noise Filters

Trigger Mu50 || TkMu50 § Mu50 || TkMu100 || OldMu100 Primary vertex filter

---------------------------------- J--------------------------------------------------------------

Require single highPt muon

Muon requirement High p, Muon: TuneP py > 53 GeV && Global highPt ID && TkRellso < 0.1 && highPurity && |7 |< 2.4

HBHEIso noise filter

---'----------------

 ECALTPfiter

Use all recommended filter

Noise filter No ecalBadCalibFilter

Veto event with additional loose muon or electron

Loose lepton veto Loose Muon: TuneP p, > 10 GeV && LooselD && |7| < 2.4
Loose Electron: TuneP p, > 10 GeV && LooselD && || < 2.5 excluding ECAL gap

Require W transverse mass > 200 GeV ECAL bad calibration filter update




0.5

0.4

0.3

0.2

0.1

MET type study

MET and M}V resolution comparison between 4 MET algorithms

MET resolution (Era: 2018)

M}V resolution (Era: 2018)

PUPPI MET
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e Checked sigma value of each MET type as a function of ME (M}V ) bins

« DeepMET(reso. tune) shows good resolution for MET up to 2 TeV, while PUPPI MET shows best M}V resolution for high M}V region (over 1 TeV)

« Since our main observable is M;V , decided to use PUPPI MET




Loose lepton p, threshold study

2018
59.83 (b1

(Other eras at backup)

(Data-MC;,)/ Data with different loose lepton veto cut

/ Data

bkg)

-------------------------------------------------------------------------------------------------------------------------------------------------------

0.9

(Data - MC

0.8

B S e S TS S S N AL SN O S A

i

0.6

—a— LoOoOse iepton P > 25 GeEV

i | i i i
1000 2000 3000 4000
MY (GeV)

| i i i
0-5 200 300 400 500

» Tried lowering the loose lepton p;- cut to 10 GeV to reduce the background
» Also checked the Signal/Data ratio: Even though updating the p;threshold removes some data, it mostly

comes from the background, and the signal ratio increases for overall M}V range including high M}V region

 Decided to update the loose lepton p;threshold to 10 GeV
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e Using same binning as ATLAS paper (link) for the M}V for now, will optimize further

QCD will be added after study for better background modeling



https://cds.cern.ch/record/2925841
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Investigation on discrepancy @ forward region

e Data

] Wlets
B TTbar
BN DY
Diboson
B SingleTop
B WToTauNu
B WGamma

B QCD

Muon 7 (2017 w/o QCD)

Events

K} IIIIII|

+

> After adding QCD:

- discrepancy has been reduced

Data/MC
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>  Will be studied further based on conveners’
comments & background estimation

- Feedback on forward region discrepancy

Events

 [|solation cross-check:
Tracker-based iso vs. PF iso

- Trigger matching check:
muon pT near HLT threshold

*  Muon veto extension
Vetoing second muon with |eta| < 2.5

- Gen-flavour study O .
GenPartFlav of high-eta muons in QCD MC £ &,

Data/MC



Summary & next steps

® Motivation

> With great precision on the DY process, we expect:

Providing indirect search for BSM, improving the sensitivity to BSM and constraints on PDF at high-x regime

@ Analysis goal
> Measuring the differential cross-section of DY process

Neutral DY: do/dm;; w.r.t jet multiplicity
Charged DY: do/dm

@ Current status and next step

> Both analyses are finalizing the event selection and corrections

> Background estimation with data-driven method is working in progress

> Dielectron channel for both analyses is in early stage

@ Expected timeline: ~ 1 year for neutral DY, ~ 1.5 year for charged DY







Neutral DY




Data

d MC: 2016preVFP

DAS name

ISingleMuon/Run2016B-ver1_HIPM_UL2016_MiniAODv2_NanoAODv9-v2/NANOAOD
/SingleMuon/Run2016B-ver2_HIPM_UL2016_MiniAODv2_NanoAODv9-v2/NANOAOD
ISingleMuon/Run2016C-HIPM_UL2016_MiniAODv2_NanoAODv9-v2/NANOAOD
ISingleMuon/Run2016D-HIPM_UL2016_MiniAODv2_NanoAODv9-v2/NANOAOD
ISingleMuon/Run2016E-HIPM_UL2016_MiniAODv2_NanoAODv9-v2/NANOAOD
/SingleMuon/Run2016F-HIPM_UL2016_MiniAODv2_NanoAODv9-v2/NANOAOD

DYJetsToMuMu

/IDYJetsToMuMu_M-50_TuneCP5_13TeV-powhegMiNNLO-pythia8-photos/RunliISummer20UL16NanoAODAPVV9-106X_mcRun2_asymptotic_preVFP_v11-vi/NANOAODSIM
IDYJetsToMuMu_M-10to50_H2ErratumFix_TuneCP5_13TeV-powhegMiNNLO-pythia8-photos/RunliISummer20UL16NanoAODAPVV9-106X_mcRun2_asymptotic_preVFP_v11-v2INANOAODSIM
/IDYJetsToMuMu_M-10to50_H2ErratumFix_TuneCP5_13TeV-powhegMiNNLO-pythia8-photos/RunliSummer20UL16NanoAODAPVvV9-106X_mcRun2_asymptotic_preVFP_v11_ext1-v2/NANOAODSIM
IDYJetsToMuMu_M-100t0200_H2ErratumFix_TuneCP5_13TeV-powhegMiNNLO-pythia8-photos/RunliISummer20UL16NanoAODAPVv9-106X_mcRun2_asymptotic_preVFP_v11-v2/NANOAODSIM
IDYJetsToMuMu_M-200to400_H2ErratumFix_TuneCP5_13TeV-powhegMiNNLO-pythia8-photos/RunliSummer20UL16NanoAODAPVv9-106X_mcRun2_asymptotic_preVFP_v11-v2/NANOAODSIM
IDYJetsToMuMu_M-400to500_H2ErratumFix_TuneCP5_13TeV-powhegMiNNLO-pythia8-photos/RunliISummer20UL16NanoAODAPVv9-106X_mcRun2_asymptotic_preVFP_v11-v2/NANOAODSIM
IDYJetsToMuMu_M-500to700_H2ErratumFix_TuneCP5_13TeV-powhegMiNNLO-pythia8-photos/RunliSummer20UL16NanoAODAPVv9-106X_mcRun2_asymptotic_preVFP_v11-v2/NANOAODSIM
IDYJetsToMuMu_M-700to800_H2ErratumFix_TuneCP5_13TeV-powhegMiNNLO-pythia8-photos/RunliISummer20UL16NanoAODAPVv9-106X_mcRun2_asymptotic_preVFP_v11-v2/NANOAODSIM
/IDYJetsToMuMu_M-800to1000_H2ErratumFix_TuneCP5_13TeV-powhegMiNNLO-pythia8-photos/RunliISummer20UL16NanoAODAPVVv9-106X_mcRun2_asymptotic_preVFP_v11-v2/NANOAODSIM
IDYJetsToMuMu_M-1000to1500_H2ErratumFix_TuneCP5_13TeV-powhegMiNNLO-pythia8-photos/RunliISummer20UL16NanoAODAPVv9-106X_mcRun2_asymptotic_preVFP_v11-v2/NANOAODSIM
/IDYJetsToMuMu_M-1500t02000_H2ErratumFix_TuneCP5_13TeV-powhegMiNNLO-pythia8-photos/RunliISummer20UL16NanoAODAPVV9-106X_mcRun2_asymptotic_preVFP_v11-v2/NANOAODSIM
IDYJetsToMuMu_M-2000toInf_H2ErratumFix_TuneCP5_13TeV-powhegMiNNLO-pythia8-photos/RunliISummer20UL16NanoAODAPVv9-106X_mcRun2_asymptotic_preVFP_v11-v2/NANOAODSIM

NNLO

powhegMiNNLO
+pythia8

DYJetsToTauTau

IDYJetsToTauTau_M-50_AtLeastOneEorMuDecay_TuneCP5_13TeV-powhegMiNNLO-pythia8-photos/RunliISummer20UL16NanoAODAPVv9-106X_mcRun2_asymptotic_preVFP_v11-vi/NANOAODSIM

NNLO

powhegMiNNLO

+pythia8
TTT02 L2 N u ITTTo2L2Nu_TuneCP5_13TeV-powheg-pythia8/RunliISummer20UL16NanoAODAPVV9-106X_mcRun2_asymptotic_preVFP_v11-v1i/NANOAODSIM powheg
+pythia8
IST_s-channel_4f_leptonDecays_TuneCP5_13TeV-amcatnlo-pythia8/RunliISummer20UL16NanoAODAPVv9-106X_mcRun2_asymptotic_preVFP_v11-vi/NANOAODSIM N L O
- IST_t-channel_top_4f InclusiveDecays_TuneCP5_13TeV-powheg-madspin-pythia8/RunliISummer20UL16NanoAODAPVv9-106X_mcRun2_asymptotic_preVFP_v11-v3/NANOAODSIM
S I n g I e To p IST_t-channel_antitop_4f_InclusiveDecays_TuneCP5_13TeV-powheg-madspin-pythia8/RunliISummer20UL16NanoAODAPVV9-106X_mcRun2_asymptotic_preVFP_v11-v3/NANOAODSIM powheg(or
IST_tW_top_5f _inclusiveDecays_TuneCP5_13TeV-powheg-pythia8/RunliISummer20UL16NanoAODAPVv9-106X_mcRun2_asymptotic_preVFP_v11-v1i/NANOAODSIM aMC@NLO)
IST_tW_antitop_5f_inclusiveDecays_TuneCP5_13TeV-powheg-pythia8/RunliISummer20UL16NanoAODAPVV9-106X_mcRun2_asymptotic_preVFP_v11-v1/NANOAODSIM +pythia8
WZ IWWTo2L2Nu_TuneCP5_13TeV-powheg-pythia8/RunliISummer20UL16NanoAODAPVv9-106X_mcRun2_asymptotic_preVFP_v11-vi/NANOAODSIM N L O
pythia8
WWwW IWWTo2L2Nu_TuneCP5_13TeV-powheg-pythia8/RunliSummer20UL16NanoAODAPVv9-106X_mcRun2_asymptotic_preVFP_v11-v1/NANOAODSIM sowheg
+pythia8

ZZ

1ZZ_TuneCP5_13TeV-pythia8/RunliISummer20UL16NanoAODAPVv9-106X_mcRun2_asymptotic_preVFP_v11-vi/NANOAODSIM

NLO

pythia8




Data an

d MC: 2016postVFP

DAS name

Data

/SingleMuon/Run2016F-UL2016_MiniAODv2_NanoAODv9-v1/NANOAOD
/SingleMuon/Run2016G-UL2016_MiniAODv2_NanoAODv9-v1i/NANOAOD
/SingleMuon/Run2016H-UL2016_MiniAODv2_NanoAODv9-v1/NANOAOD

DYJetsToMuMu

IDYJetsToMuMu_M-50_TuneCP5_13TeV-powhegMiNNLO-pythia8-photos/RunliISummer20UL16NanoAODv9-106X_mcRun2_asymptotic_v17-vi/NANOAODSIM
/IDYJetsToMuMu_M-10to50_H2ErratumFix_TuneCP5_13TeV-powhegMiNNLO-pythia8-photos/RunliISummer20UL16NanoAODv9-106X_mcRun2_asymptotic_v17-v2/NANOAODSIM
IDYJetsToMuMu_M-10to50_H2ErratumFix_TuneCP5_13TeV-powhegMiNNLO-pythia8-photos/RunliISummer20UL16NanoAODv9-106X_mcRun2_asymptotic_v17_ext1-v2/NANOAODSIM
/IDYJetsToMuMu_M-100t0200_H2ErratumFix_TuneCP5_13TeV-powhegMiNNLO-pythia8-photos/RunliSummer20UL16NanoAODv9-106X_mcRun2_asymptotic_v17-v2/NANOAODSIM
IDYJetsToMuMu_M-200to400_H2ErratumFix_TuneCP5_13TeV-powhegMiNNLO-pythia8-photos/RunliSummer20UL16NanoAODv9-106X_mcRun2_asymptotic_v17-v2/NANOAODSIM
/IDYJetsToMuMu_M-400to500_H2ErratumFix_TuneCP5_13TeV-powhegMiNNLO-pythia8-photos/RunliSummer20UL16NanoAODv9-106X_mcRun2_asymptotic_v17-v2/NANOAODSIM
IDYJetsToMuMu_M-500to700_H2ErratumFix_TuneCP5_13TeV-powhegMiNNLO-pythia8-photos/RunliSummer20UL16NanoAODv9-106X_mcRun2_asymptotic_v17-v2/NANOAODSIM
/IDYJetsToMuMu_M-700to800_H2ErratumFix_TuneCP5_13TeV-powhegMiNNLO-pythia8-photos/RunliSummer20UL16NanoAODv9-106X_mcRun2_asymptotic_v17-v2/NANOAODSIM
IDYJetsToMuMu_M-800to1000_H2ErratumFix_TuneCP5_13TeV-powhegMiNNLO-pythia8-photos/RunliISummer20UL16NanoAODv9-106X_mcRun2_asymptotic_v17-v2/NANOAODSIM
/IDYJetsToMuMu_M-1000to1500_H2ErratumFix_TuneCP5_13TeV-powhegMiNNLO-pythia8-photos/RunliISummer20UL16NanoAODv9-106X_mcRun2_asymptotic_v17-v2/INANOAODSIM
IDYJetsToMuMu_M-1500t02000_H2ErratumFix_TuneCP5_13TeV-powhegMiNNLO-pythia8-photos/RunliISummer20UL16NanoAODv9-106X_mcRun2_asymptotic_v17-v2/NANOAODSIM
IDYJetsToMuMu_M-2000toIinf_H2ErratumFix_TuneCP5_13TeV-powhegMiNNLO-pythia8-photos/RunliISummer20UL16NanoAODv9-106X_mcRun2_asymptotic_v17-v2/NANOAODSIM

NNLO

powhegMiNNLO
+pythia8

DYJetsToTauTau

IDYJetsToTauTau_M-50_AtLeastOneEorMuDecay_TuneCP5_13TeV-powhegMiNNLO-pythia8-photos/RunliISummer20UL16NanoAODv9-106X_mcRun2_asymptotic_v17-v1i/NANOAODSIM

NNLO

powhegMiNNLO

+pythia8
TTTO 2 L2 N u ITTTo2L2Nu_TuneCP5_13TeV-powheg-pythia8/RunliSummer20UL16NanoAODv9-106X_mcRun2_asymptotic_v17-vi/NANOAODSIM powheg
+pythia8
IST_s-channel_4f_leptonDecays_TuneCP5_13TeV-amcatnlo-pythia8/RunliISummer20UL16NanoAODv9-106X_mcRun2_asymptotic_v17-v1i/NANOAODSIM N L O
- IST_t-channel_top_4f InclusiveDecays_TuneCP5_13TeV-powheg-madspin-pythia8/RunliISummer20UL16NanoAODv9-106X_mcRun2_asymptotic_v17-v3/NANOAODSIM
S I n g I e TO p IST_t-channel_antitop_4f_InclusiveDecays_TuneCP5_13TeV-powheg-madspin-pythia8/RunliISummer20UL16NanoAODv9-106X_mcRun2_asymptotic_v17-v3/NANOAODSIM powheg(or
IST_tW_top_5f_inclusiveDecays_TuneCP5_13TeV-powheg-pythia8/RunliISummer20UL16NanoAODv9-106X_mcRun2_asymptotic_v17-v2/NANOAODSIM aMC@NLO)
IST_tW_antitop_5f_inclusiveDecays_TuneCP5_13TeV-powheg-pythia8/RunliSummer20UL16NanoAODv9-106X_mcRun2_asymptotic_v17-v2/NANOAODSIM +pythia8
WZ IWZ_TuneCP5_13TeV-pythia8/RunliSummer20UL16NanoAODv9-106X_mcRun2_asymptotic_v17-vi/NANOAODSIM NLO
pythia8
WW IWWTo2L2Nu_TuneCP5_13TeV-powheg-pythia8/RunliSummer20UL16NanoAODv9-106X_mcRun2_asymptotic_v17-vi/NANOAODSIM sowhes
+pythia8

ZZ

1ZZ_TuneCP5_13TeV-pythia8/RunliISummer20UL16NanoAODv9-106X_mcRun2_asymptotic_v17-vi/NANOAODSIM

NLO

pythia8




Data and MC: 2017

DAS name

Data

/SingleMuon/Run2017B-UL2017_MiniAODv2_NanoAODv9-v1/NANOAOD
/SingleMuon/Run2017C-UL2017_MiniAODv2_NanoAODv9-v1/NANOAOD
/SingleMuon/Run2017D-UL2017_MiniAODv2_NanoAODv9-v1/NANOAOD
ISingleMuon/Run2017E-UL2017_MiniAODv2_NanoAODv9-v1i/NANOAOD
/SingleMuon/Run2017F-UL2017_MiniAODv2_NanoAODv9-v1/NANOAOD

DYJetsToMuMu

IDYJetsToMuMu_M-50_massWgtFix_TuneCP5_13TeV-powhegMiNNLO-pythia8-photos/RunliISummer20UL17NanoAODv9-106X_mc2017_realistic_v9-v2/NANOAODSIM
/IDYJetsToMuMu_M-10to50 H2ErratumFix_TuneCP5_13TeV-powhegMiNNLO-pythia8-photos/RunliISummer20UL17NanoAODv9-106X_mc2017_realistic_v9-v2/NANOAODSIM
IDYJetsToMuMu_M-10to50_H2ErratumFix_TuneCP5_13TeV-powhegMiNNLO-pythia8-photos/RunliISummer20UL17NanoAODv9-106X_mc2017_realistic_v9_ext1-v2/NANOAODSIM
/IDYJetsToMuMu_M-100t0200_H2ErratumFix_TuneCP5_13TeV-powhegMiNNLO-pythia8-photos/RunliISummer20UL17NanoAODv9-106X_mc2017_realistic_v9-v2/NANOAODSIM
IDYJetsToMuMu_M-200to400_H2ErratumFix_TuneCP5_13TeV-powhegMiNNLO-pythia8-photos/RunliISummer20UL17NanoAODv9-106X_mc2017_realistic_v9-v2/NANOAODSIM
/IDYJetsToMuMu_M-400to500_H2ErratumFix_TuneCP5_13TeV-powhegMiNNLO-pythia8-photos/RunliISummer20UL17NanoAODv9-106X_mc2017_realistic_v9-v2/NANOAODSIM
IDYJetsToMuMu_M-500to700_H2ErratumFix_TuneCP5_13TeV-powhegMiNNLO-pythia8-photos/RunliISummer20UL17NanoAODv9-106X_mc2017_realistic_v9-v2/NANOAODSIM
/IDYJetsToMuMu_M-700to800_H2ErratumFix_TuneCP5_13TeV-powhegMiNNLO-pythia8-photos/RunliISummer20UL17NanoAODv9-106X_mc2017_realistic_v9-v2/NANOAODSIM
/IDYJetsToMuMu_M-800to1000_H2ErratumFix_TuneCP5_13TeV-powhegMiNNLO-pythia8-photos/RunliISummer20UL17NanoAODv9-106X_mc2017_realistic_v9-v2/NANOAODSIM
/IDYJetsToMuMu_M-1000to1500_H2ErratumFix_TuneCP5_13TeV-powhegMiNNLO-pythia8-photos/RunliISummer20UL17NanoAODv9-106X_mc2017_realistic_v9-v2/NANOAODSIM
IDYJetsToMuMu_M-1500t02000_H2ErratumFix_TuneCP5_13TeV-powhegMiNNLO-pythia8-photos/RunliISummer20UL17NanoAODv9-106X_mc2017_realistic_v9-v2/INANOAODSIM
IDYJetsToMuMu_M-2000toIinf_H2ErratumFix_TuneCP5_13TeV-powhegMiNNLO-pythia8-photos/RunliISummer20UL17NanoAODv9-106X_mc2017_realistic_v9-v2/NANOAODSIM

NNLO

powhegMiNNLO
+pythia8

DYJetsToTauTau

IDYJetsToTauTau_M-50_AtLeastOneEorMuDecay_massWgtFix_TuneCP5_13TeV-powhegMiNNLO-pythia8-photos/RunliISummer20UL17NanoAODv9-106X_mc2017_realistic_v9-v2/NANOAODSIM

NNLO

powhegMiNNLO

+pythia8
TTTO 2 L2 N u ITTTo2L2Nu_TuneCP5_13TeV-powheg-pythia8/RunliSummer20UL17NanoAODv9-106X_mc2017_realistic_v9-vi/NANOAODSIM powheg
+pythia8
IST_s-channel_4f_leptonDecays_TuneCP5_13TeV-amcatnlo-pythia8/RunliISummer20UL17NanoAODv9-106X_mc2017_realistic_v9-vi/NANOAODSIM N L O
- IST_t-channel_top_4f InclusiveDecays_TuneCP5_13TeV-powheg-madspin-pythia8/RunliISummer20UL17NanoAODv9-106X_mc2017_realistic_v9-v1i/NANOAODSIM
SI ng Ie TO p IST_t-channel_antitop_4f InclusiveDecays_TuneCP5_13TeV-powheg-madspin-pythia8/RunliSummer20UL17NanoAODv9-106X_mc2017_realistic_v9-vi/NANOAODSIM powheg(or
IST_tW_top_5f_inclusiveDecays_TuneCP5_13TeV-powheg-pythia8/RunliISummer20UL17NanoAODv9-106X_mc2017_realistic_v9-v2/NANOAODSIM aMC@NLO)
IST_tW_antitop_5f_inclusiveDecays_TuneCP5_13TeV-powheg-pythia8/RunliISummer20UL17NanoAODv9-106X_mc2017_realistic_v9-v2/NANOAODSIM +pythia8
WZ IWZ_TuneCP5_13TeV-pythia8/RunliSummer20UL17NanoAODv9-106X_mc2017_realistic_v9-vi/NANOAODSIM NLO
pythia8
WW IWWTo2L2Nu_TuneCP5_13TeV-powheg-pythia8/RunliSummer20UL17NanoAODv9-106X_mc2017_realistic_v9-v2/NANOAODSIM sowhes
+pythia8

ZZ

1ZZ_TuneCP5_13TeV-pythia8/RunliISummer20UL17NanoAODv9-106X_mc2017_realistic_v9-v1/NANOAODSIM

NLO

pythia8




Dataset and MC

@ 2018 (other eras on backup)
» All used data and MC is based on NanoAODv9

> Reference: SMP-24-004 (previous presentation)

2018

38 Photon induced process (gg—Il) will be added later

DAS name

QCD order

Data

ISingleMuon/Run2018A-UL2018_MiniAODv2_NanoAODv9-v2/NANOAOD
/SingleMuon/Run2018B-UL2018_MiniAODv2_NanoAODv9-v2/NANOAOD
ISingleMuon/Run2018C-UL2018_MiniAODv2_NanoAODv9-v2/NANOAOD
/SingleMuon/Run2018D-UL2018_MiniAODv2_NanoAODv9-v1i/NANOAOD

DYJetsToMuMu

IDYJetsToMuMu_M-50_massWgtFix_TuneCP5_13TeV-powhegMiNNLO-pythia8-photos/RunliSummer20UL18NanoAODv9-106X_upgrade2018_realistic_v16_L1v1-v2/NANOAODSIM
/IDYJetsToMuMu_M-10to50_H2ErratumFix_TuneCP5_13TeV-powhegMiNNLO-pythia8-photos/RunliSummer20UL18NanoAODv9-106X_upgrade2018_realistic_v16_L1v1-v2/NANOAODSIM
IDYJetsToMuMu_M-10to50_H2ErratumFix_TuneCP5_13TeV-powhegMiNNLO-pythia8-photos/RunliISummer20UL18NanoAODv9-106X_upgrade2018_realistic_v16_L1v1_ext1-v2/NANOAODSIM
/IDYJetsToMuMu_M-100to200_H2ErratumFix_TuneCP5_13TeV-powhegMiNNLO-pythia8-photos/RunliSummer20UL18NanoAODv9-106X_upgrade2018_realistic_v16_L1v1-v2/NANOAODSIM
IDYJetsToMuMu_M-200to400_H2ErratumFix_TuneCP5_13TeV-powhegMiNNLO-pythia8-photos/RunliISummer20UL18NanoAODv9-106X_upgrade2018_realistic_v16_L1v1-v2/NANOAODSIM
IDYJetsToMuMu_M-400to500_H2ErratumFix_TuneCP5_13TeV-powhegMiNNLO-pythia8-photos/RunliSummer20UL18NanoAODv9-106X_upgrade2018_realistic_v16_L1v1-v2/NANOAODSIM
IDYJetsToMuMu_M-500to700_H2ErratumFix_TuneCP5_13TeV-powhegMiNNLO-pythia8-photos/RunliISummer20UL18NanoAODv9-106X_upgrade2018_realistic_v16_L1v1-v2/NANOAODSIM
/IDYJetsToMuMu_M-700to800_H2ErratumFix_TuneCP5_13TeV-powhegMiNNLO-pythia8-photos/RunliSummer20UL18NanoAODv9-106X_upgrade2018_realistic_v16_L1v1-v2/NANOAODSIM
IDYJetsToMuMu_M-800to1000_H2ErratumFix_TuneCP5_13TeV-powhegMiNNLO-pythia8-photos/RunliISummer20UL18NanoAODv9-106X_upgrade2018_realistic_v16_L1v1-v2/NANOAODSIM
/IDYJetsToMuMu_M-1000to1500_H2ErratumFix_TuneCP5_13TeV-powhegMiNNLO-pythia8-photos/RunliISummer20UL18NanoAODv9-106X_upgrade2018_realistic_v16_L1v1-v2/NANOAODSIM
/IDYJetsToMuMu_M-1500t02000_H2ErratumFix_TuneCP5_13TeV-powhegMiNNLO-pythia8-photos/RunliISummer20UL18NanoAODv9-106X_upgrade2018_realistic_v16_L1v1-v2/NANOAODSIM
IDYJetsToMuMu_M-2000toIinf_H2ErratumFix_TuneCP5_13TeV-powhegMiNNLO-pythia8-photos/RunliISummer20UL18NanoAODv9-106X_upgrade2018_realistic_v16_L1v1-v2/NANOAODSIM

NNLO

powhegMiNNLO

+pythia8

DYJetsToTauTau

IDYJetsToTauTau_M-50_AtLeastOneEorMuDecay_massWgtFix_TuneCP5_13TeV-powhegMiNNLO-pythia8-photos/RunliISummer20UL18NanoAODv9-106X_upgrade2018_realistic_v16_L1v1-v2/NANOAODSIM

NNLO

powhegMiNNLO

+pythia8
TTTO 2L2N u ITTTo2L2Nu_TuneCP5_13TeV-powheg-pythia8/RunliSummer20UL18NanoAODV9-106X_upgrade2018_realistic_v16_L1v1-vI/NANOAODSIM powheg
+pythia8
IST_s-channel_4f_leptonDecays_TuneCP5_13TeV-amcatnlo-pythia8/RunliISummer20UL18NanoAODv9-106X_upgrade2018_realistic_v16_L1v1-v1i/NANOAODSIM N L 0
- IST_t-channel_top_4f InclusiveDecays_TuneCP5_13TeV-powheg-madspin-pythia8/RunliSummer20UL18NanoAODv9-106X_upgrade2018_realistic_v16_L1v1-vi/NANOAODSIM
SI ng Ie To p IST_t-channel_antitop_4f InclusiveDecays_TuneCP5_13TeV-powheg-madspin-pythia8/RunliISummer20UL18NanoAODv9-106X_upgrade2018_realistic_v16_L1v1-vi/NANOAODSIM powheg(or
IST_tW_top_5f _inclusiveDecays_TuneCP5_13TeV-powheg-pythia8/RunliSummer20UL18NanoAODv9-106X_upgrade2018_realistic_v16_L1v1-v2/NANOAODSIM aMC@NLO)
IST_tW_antitop_5f_inclusiveDecays_TuneCP5_13TeV-powheg-pythia8/RunliSummer20UL18NanoAODv9-106X_upgrade2018_realistic_v16_L1v1-v2/NANOAODSIM +pythia8
W7 IWZ_TuneCP5_13TeV-pythia8/RunliSummer20UL18NanoAODv9-106X_upgrade2018_realistic_v16_L1v1-vi/NANOAODSIM NLO
pythia8
WW IWWTo2L2Nu_TuneCP5_13TeV-powheg-pythia8/RunliISummer20UL18NanoAODv9-106X_upgrade2018_realistic_v16_L1v1-v2/NANOAODSIM powheg
+pythia8

ZZ

1ZZ_TuneCP5_13TeV-pythia8/RunliISummer20UL18NanoAODv9-106X_upgrade2018_realistic_v16_L1v1-v2/NANOAODSIM

NLO

pythia8




Event, object selection and filter

Jet selection b-jet selection

Mu50 || TKMu50 (2016) pT > 30 GeV, |eta| < 2.4 Passing Jet selection
Mu50 || OldMu100 || TkMu100 (2017) Passing Tight + LepVeto Passing b-tagging
Deepdet medium WP
Mu50 || OldMu100 || TkMu100 (2018) Passing Loose PU ID

for jet pT < 50 GeV

Noise filter

Muon selection

Leading muon : 52 GeV Primary vertex filter
TuneP pr
Subleading muon : 15 GeV Beam halo filter
leta] < 2.4 HBHE noise filter
CutBased Global High pt ID HBHEIlso noise filter
Relative Trk Iso < 0.10 (Loose rel. Trk. Iso.) ECAL TP filter
Oppositely charged muon pair badMuon filter
Myu > 200 GeV badCharged hadron filter

Ee badSC noise filter (data only)

® Recommended selections from each POG are used
> To collect as much event as possible, we uses non-isolated trigger

» Jet pT threshold was studied to get reasonable statistics @ high jet multiplicity region (see back up)




Corrections

@ Applied corrections: Recommended corrections from each POG are used
> PU reweighing: Official LumiPOG values for PU LINK
> L1 pre-firing: Using the branch for the correction in the NanoAOD
> Muon efficiency scale factor: Official MuonPOG values for high pT muon LINK

> Muon momentum scale correction and smearing: Official MuonPOG high pT muon resolution smearing
2016, 2017, 2018

» Jet PileUp ID efficiency scale factor: Official JMEPOG value LINK
» b-tagging efficiency scale factor: Official BTV value LINK

® Recommended corrections from each POG are used


https://twiki.cern.ch/twiki/bin/view/CMS/PileupScenariosRun2
https://gitlab.cern.ch/cms-muonPOG/muonefficiencies/-/tree/master/Run2/UL
https://twiki.cern.ch/twiki/bin/view/CMS/MuonUL2016#Momentum_Scale
https://twiki.cern.ch/twiki/bin/view/CMS/MuonUL2017#Momentum_Scale
https://twiki.cern.ch/twiki/bin/view/CMS/MuonUL2018#Momentum_Scale
https://twiki.cern.ch/twiki/bin/view/CMS/PileupJetIDUL#Data_MC_Efficiency_Mistag_Scale
https://btv-wiki.docs.cern.ch/ScaleFactors/

Fetching mass-binned DY MCs
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> ~0(10) events overlap at boundary observed

> We conclude it with round-off error from different variable types stored

at MINIAOD and NANOAOD
- MINIAOD: store as double
- NANOAOD: store as float
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Id 201 8, DY MC (b-veto applied)

Study on the jet pT thresho

2] 10’ = %) 10’ =
@ Effect of jet pT threshold e b et 3 EE . pdige E
LLI = —<— JetpT>40 5 W = —<— JetpT>40 =
> Our observables are Drell-Yan differential cross section at high CL S RS g B
mass I : A :
10 E *** E 10* E:sa,*;$ -
+  With b-veto, with jet multiplicity - . : : T :
10° . E 10° 3 *“;gEEsE E
> Jet selection affects the event yields and also uncertainty since, 1022_ R - i g B
PU identification and its SF should be applied to jet pT < 50 GeV — -
» Expected event yields with jet pT > 19 | U PR T ;
Q) 5 Q) 1_1 ...................................................................................................................... . e -
- Jet pT threshold T: event yields on inclusive result T, % 05F - % 5
event yields with high jet multiplicity { < ot | P
. . . g 0 M [GeV] B
« Jet pT threshold {: event yields on inclusive result {, ‘
event yields with high jet multiplicity T

(92} (2]
: : : _ , _ c =« JetpT>30 c o JetpT>30
» Investigation is done for the effect on event yields with different 2L g 1 Gl L e =
jet pT threshold with different jet multiplicity : Jet pT > 45 : : Jet pT > 45 :
10° g —<— JetpT>50 E 10° &~ JetpT>50 =
> Atjet pT > 50 GeV compared with jet pT > 30 GeV b I i E
- has ~ 10% large events at inclusive in jets . _ ﬂ‘; _ e i~¢£+ N
- has ~ 50% small events at N(Jet) > 1 b T 1 ek Ty _
> Since, with high jet pT threshold, we observe significant event 15_ T N 15‘ S
loss at high jet multiplicity S E I T - _
_ - i—“ s=S =S = — — = ::"ITI_FH++"‘_“ . :
- We decide to use the lowest pT threshold, 30 GeV ® 05F 1 Q oosptE e - :
o OF — ' o Of -
& O M) [Gev] B 107 M(uw) [GeV]
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MC: control plot @ high mass

2016 preVFP, b-veto (other eras on backup)

CMS Preliminary 19.5fb™" (13 TeV)
| | | | | | | | | | | | | | |
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Leading muon distribution
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MC: control plot @ high mass

2016 preVFP, b-veto (other eras on backup)
Sub-leading muon distribution

CMS Preliminary 19.5 fb (1 3 TeV) CMS Preliminary 19.5fb™' (13 TeV) CMS Preliminary 19.5fb™' (13 TeV)
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Events

Data/Pred.

Data vs. MC: control plot @ high mass

2016 preVFP, b-veto (other eras on backup)

Di-muon distribution
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Events

Data/Pred.

Data vs. MC: control plot @ high mass

2016 preVFP, b-veto (other eras on backup)

Jet distribution (inclusive in jets)
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Events

Data/Pred.

35
Data vs. MC: control plot @ high mass

2016 preVFP b-veto (other eras on backup)

N(Jet) > 1

CMS Preliminary 19.5fb™" (13 TeV) CMS Preliminary 19.5 fb (13 TeV) CMS Preliminary 19.5 fb (13 TeV) CMS Preliminary 19.5 fb (13 TeV)
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@ Dimuon mass distributions w.r.t jet multiplicity
» have good agreement up to 1 TeV,
>  From 1 to 4 TeV, data to MC ratio agreed within statistical uncertainty

> CAVEAT: mass binning will be updated
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MC: control plot @ high mass

2016 postVFP, b-veto (other eras on backup)
Leading muon distribution
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Events

MC: control plot @ high mass

2016 postVFP, b-veto (other eras on backup)
Sub-leading muon distribution

CMS Preliminary 16.8 fb™' (13 TeV) CMS Prellm/nary 16.8 fb™' (13 TeV) CMS Preliminary 16.8 fb™' (13 TeV)
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CMS Preliminary
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MC: control plot @ high mass

2016 postVFP, b-veto (other eras on backup)

Di-muon distribution
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Events

Data/Pred.

Data vs. MC: control plot @ high mass

2016 postVFP, b-veto (other eras on backup)

Jet distribution (inclusive in jets)
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Data vs. MC: control plot @ high mass
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@ Dimuon mass distributions w.r.t jet multiplicity
» have good agreement up to 1 TeV,
>  From 1 to 4 TeV, data to MC ratio agreed within statistical uncertainty

> CAVEAT: mass binning will be updated
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Data/Pred.

Data vs. MC: control plot @ high mass

2017, b-veto (other eras on backup)

Leading muon distribution
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Data vs. MC: control plot @ high mass

2017, b-veto (other eras on backup)

Sub-leading muon distribution
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Data vs. MC: control plot @ high mass

2017, b-veto (other eras on backup)

Di-muon distribution
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Data/Pred.

Data vs. MC: control plot @ high mass

2017, b-veto (other eras on backup)

Jet distribution (inclusive in jets)
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Data/Pred.

Data vs. MC: control plot @ high mass

2017 b-veto (other eras on backup)
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have good agreement up to 1 TeV,
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From 1 to 4 TeV, data to MC ratio agreed within statistical uncertainty

CAVEAT: mass binning will be updated
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Data/MC sample details

Sample name

/SingleMuon/Run2016B-ver1 HIPM UL2016 MiniAODv2 NanoAODv9-v2/NANOAQD

/SingleMuon/Run2016B-ver2 HIPM UL2016 MiniAODv2 NanoAODv9-v2/NANOAOD
2016 /SingleMuon/Run2016C-HIPM UL2016 MiniAODv2 NanoAODv9-v2/NANOAOD
reVFP w7 T T T st
p /SingleMuon/Run2016D-HIPM UL2016 MiniAODv2 NanoAODv9-v2/NANOAOD

/SingleMuon/Run2016F-HIPM UL2016 MiniAODv2 NanoAODv9-v2/NANOAOD
: : /SingleMuon/Run2016F-UL2016 MiniAODv2 NanoAODv9-v1/NANOAOD
2016 [ PP et
: : /SingleMuon/Run2016G-UL2016 MiniAODv2 NanoAODv9-v1/NANOAOD
L POSTVF P o
: : /SingleMuon/Run2016H-UL2016 MiniAODv2 NanoAODv9-v1/NANOAQD
/SingleMuon/Run2017B-UL2017 MiniAODv2 NanoAODv9 GT36-v1i/NANOAOD
Data /SingleMuon/Run2017C-UL2017 MiniAODv2 NanoAODv9 GT36-v1/NANOAOD
/SingleMuon/Run2017D-UL2017 MiniAODv2 NanoAODv9 GT36-v1/NANOAOD
/SingleMuon/Run2017E-UL2017 MiniAODv2 NanoAODv9 GT36-v2/NANOAOD
/SingleMuon/Run2017F-UL2017 MiniAODv2 NanoAODv9 GT36-vi/NANOAOD
/SingleMuon/Run2017G-UL2017 MiniAODv2 NanoAODv9 GT36-vi/NANOAOD
/SingleMuon/Run2017G-UL2017 MiniAODv2 NanoAODv9 GT36-v2/NANOAOD
/SingleMuon/Run2017H-UL2017 MiniAODv2 NanoAODv9 GT36-v1/NANOAOD
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/SingleMuon/Run2018D-UL2018 MiniAODv2 NanoAODv9 GT36-v1/NANOAQD



https://cmsweb.cern.ch/das/request?input=dataset%3D%2FSingleMuon%2FRun2016B-ver1_HIPM_UL2016_MiniAODv2_NanoAODv9-v2%2FNANOAOD&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FSingleMuon%2FRun2016B-ver2_HIPM_UL2016_MiniAODv2_NanoAODv9-v2%2FNANOAOD&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FSingleMuon%2FRun2016C-HIPM_UL2016_MiniAODv2_NanoAODv9-v2%2FNANOAOD&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FSingleMuon%2FRun2016D-HIPM_UL2016_MiniAODv2_NanoAODv9-v2%2FNANOAOD&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FSingleMuon%2FRun2016E-HIPM_UL2016_MiniAODv2_NanoAODv9-v2%2FNANOAOD&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FSingleMuon%2FRun2016F-HIPM_UL2016_MiniAODv2_NanoAODv9-v2%2FNANOAOD&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FSingleMuon%2FRun2016F-UL2016_MiniAODv2_NanoAODv9-v1%2FNANOAOD&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FSingleMuon%2FRun2016G-UL2016_MiniAODv2_NanoAODv9-v1%2FNANOAOD&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FSingleMuon%2FRun2016H-UL2016_MiniAODv2_NanoAODv9-v1%2FNANOAOD&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FSingleMuon%2FRun2017B-UL2017_MiniAODv2_NanoAODv9_GT36-v1%2FNANOAOD&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FSingleMuon%2FRun2017C-UL2017_MiniAODv2_NanoAODv9_GT36-v1%2FNANOAOD&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FSingleMuon%2FRun2017D-UL2017_MiniAODv2_NanoAODv9_GT36-v1%2FNANOAOD&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FSingleMuon%2FRun2017E-UL2017_MiniAODv2_NanoAODv9_GT36-v2%2FNANOAOD&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FSingleMuon%2FRun2017F-UL2017_MiniAODv2_NanoAODv9_GT36-v1%2FNANOAOD&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FSingleMuon%2FRun2017G-UL2017_MiniAODv2_NanoAODv9_GT36-v1%2FNANOAOD&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FSingleMuon%2FRun2017G-UL2017_MiniAODv2_NanoAODv9_GT36-v2%2FNANOAOD&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FSingleMuon%2FRun2017H-UL2017_MiniAODv2_NanoAODv9_GT36-v1%2FNANOAOD&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FSingleMuon%2FRun2018A-UL2018_MiniAODv2_NanoAODv9_GT36-v1%2FNANOAOD&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FSingleMuon%2FRun2018B-UL2018_MiniAODv2_NanoAODv9_GT36-v1%2FNANOAOD&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FSingleMuon%2FRun2018C-UL2018_MiniAODv2_NanoAODv9_GT36-v1%2FNANOAOD&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FSingleMuon%2FRun2018D-UL2018_MiniAODv2_NanoAODv9_GT36-v1%2FNANOAOD&instance=prod/global

=]

Process

Data/MC sample details

MC
(Sig)

2016
preVFP

Boosted onshell WJetsTLNu

Offshell WToMuNu

Sample name

/WdJetsToLNu_TuneCP5_13TeV-amcatnloFXFX-pythia8/RunliISummer20UL16NanoAODAPVvI-106X_mcRun2_asymptotic_preVFP_v11-v2/NANOAODSIM

/WdetsToLNu_HT-2500Tolnf_TuneCP5_13TeV-madgraphMLM-pythia8/RunliISummer20UL16NanoAODAPVVv9-106X_mcRun2_asymptotic_preVFP_v11_ext2-v3/NANOAODSIM

A /WToMuNu_M-100_TuneGP5_13TeV-pythia8/RunliSummer20UL16NanoAODAPVO-106X_mcRun2_asymptotic_preVFP_vi1-vi/NANOAODSIM
P /WToMuNu_M-200_TuneGP5_13TeV-pythia8/RunliSummer20UL16NanoAODAPVO-106X_mcRun2_asymptotic_preVFP_vi1-vi/NANOAODSIM
T /WToMuNu_M-200_TuneCP5_13TeV._pythia/RunliSummer20UL16NanoAODAPVvO-106X_mcRun2_asymptotic_preVFP_vi1-v2/NANOAODSIM

/WToMuNu_M-2000_TuneCP5_13TeV_pythia8/RunliISummer20UL16NanocAODAPVV9-106X_mcRun2_asymptotic_preVFP_v11-v2/NANOAODSIM



https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWJetsToLNu_TuneCP5_13TeV-amcatnloFXFX-pythia8%2FRunIISummer20UL16NanoAODAPVv9-106X_mcRun2_asymptotic_preVFP_v11-v2%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWJetsToLNu_HT-100To200_TuneCP5_13TeV-madgraphMLM-pythia8%2FRunIISummer20UL16NanoAODAPVv9-106X_mcRun2_asymptotic_preVFP_v11-v1%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWJetsToLNu_HT-100To200_TuneCP5_13TeV-madgraphMLM-pythia8%2FRunIISummer20UL16NanoAODAPVv9-106X_mcRun2_asymptotic_preVFP_v11_ext1-v3%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWJetsToLNu_HT-200To400_TuneCP5_13TeV-madgraphMLM-pythia8%2FRunIISummer20UL16NanoAODAPVv9-106X_mcRun2_asymptotic_preVFP_v11-v1%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWJetsToLNu_HT-200To400_TuneCP5_13TeV-madgraphMLM-pythia8%2FRunIISummer20UL16NanoAODAPVv9-106X_mcRun2_asymptotic_preVFP_v11_ext1-v3%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWJetsToLNu_HT-400To600_TuneCP5_13TeV-madgraphMLM-pythia8%2FRunIISummer20UL16NanoAODAPVv9-106X_mcRun2_asymptotic_preVFP_v11-v1%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWJetsToLNu_HT-400To600_TuneCP5_13TeV-madgraphMLM-pythia8%2FRunIISummer20UL16NanoAODAPVv9-106X_mcRun2_asymptotic_preVFP_v11_ext1-v1%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWJetsToLNu_HT-400To600_TuneCP5_13TeV-madgraphMLM-pythia8%2FRunIISummer20UL16NanoAODAPVv9-106X_mcRun2_asymptotic_preVFP_v11_ext2-v3%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWJetsToLNu_HT-600To800_TuneCP5_13TeV-madgraphMLM-pythia8%2FRunIISummer20UL16NanoAODAPVv9-106X_mcRun2_asymptotic_preVFP_v11-v1%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWJetsToLNu_HT-600To800_TuneCP5_13TeV-madgraphMLM-pythia8%2FRunIISummer20UL16NanoAODAPVv9-106X_mcRun2_asymptotic_preVFP_v11_ext1-v2%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWJetsToLNu_HT-600To800_TuneCP5_13TeV-madgraphMLM-pythia8%2FRunIISummer20UL16NanoAODAPVv9-106X_mcRun2_asymptotic_preVFP_v11_ext2-v3%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWJetsToLNu_HT-800To1200_TuneCP5_13TeV-madgraphMLM-pythia8%2FRunIISummer20UL16NanoAODAPVv9-106X_mcRun2_asymptotic_preVFP_v11-v1%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWJetsToLNu_HT-800To1200_TuneCP5_13TeV-madgraphMLM-pythia8%2FRunIISummer20UL16NanoAODAPVv9-106X_mcRun2_asymptotic_preVFP_v11_ext1-v2%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWJetsToLNu_HT-800To1200_TuneCP5_13TeV-madgraphMLM-pythia8%2FRunIISummer20UL16NanoAODAPVv9-106X_mcRun2_asymptotic_preVFP_v11_ext2-v3%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWJetsToLNu_HT-1200To2500_TuneCP5_13TeV-madgraphMLM-pythia8%2FRunIISummer20UL16NanoAODAPVv9-106X_mcRun2_asymptotic_preVFP_v11-v1%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWJetsToLNu_HT-1200To2500_TuneCP5_13TeV-madgraphMLM-pythia8%2FRunIISummer20UL16NanoAODAPVv9-106X_mcRun2_asymptotic_preVFP_v11_ext1-v2%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWJetsToLNu_HT-1200To2500_TuneCP5_13TeV-madgraphMLM-pythia8%2FRunIISummer20UL16NanoAODAPVv9-106X_mcRun2_asymptotic_preVFP_v11_ext2-v3%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWJetsToLNu_HT-2500ToInf_TuneCP5_13TeV-madgraphMLM-pythia8%2FRunIISummer20UL16NanoAODAPVv9-106X_mcRun2_asymptotic_preVFP_v11-v2%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWJetsToLNu_HT-2500ToInf_TuneCP5_13TeV-madgraphMLM-pythia8%2FRunIISummer20UL16NanoAODAPVv9-106X_mcRun2_asymptotic_preVFP_v11_ext1-v2%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWJetsToLNu_HT-2500ToInf_TuneCP5_13TeV-madgraphMLM-pythia8%2FRunIISummer20UL16NanoAODAPVv9-106X_mcRun2_asymptotic_preVFP_v11_ext2-v3%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWToMuNu_M-100_TuneCP5_13TeV-pythia8%2FRunIISummer20UL16NanoAODAPVv9-106X_mcRun2_asymptotic_preVFP_v11-v1%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWToMuNu_M-200_TuneCP5_13TeV-pythia8%2FRunIISummer20UL16NanoAODAPVv9-106X_mcRun2_asymptotic_preVFP_v11-v1%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWToMuNu_M-200_TuneCP5_13TeV_pythia8%2FRunIISummer20UL16NanoAODAPVv9-106X_mcRun2_asymptotic_preVFP_v11-v2%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWToMuNu_M-500_TuneCP5_13TeV_pythia8%2FRunIISummer20UL16NanoAODAPVv9-106X_mcRun2_asymptotic_preVFP_v11-v2%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWToMuNu_M-1000_TuneCP5_13TeV_pythia8%2FRunIISummer20UL16NanoAODAPVv9-106X_mcRun2_asymptotic_preVFP_v11-v2%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWToMuNu_M-2000_TuneCP5_13TeV_pythia8%2FRunIISummer20UL16NanoAODAPVv9-106X_mcRun2_asymptotic_preVFP_v11-v2%2FNANOAODSIM&instance=prod/global

Data/MC sample details

Era Process Sample name
/WToTauNu_M-100_TuneCP5_13TeV-pythia8-tauola/RunllISummer20UL16NanoAODAPVv9-106X_mcRun2_asymptotic_preVFP_v11-v1/NANOAODSIM
- /WToTauNu_M-200_TuneCP5_13TeV-pythias-tauola/RunliSummer20UL16NanoAODAPWYE-106X_mcRun2_asymptotic_preVFP_vi1-vI/NANOAODSIM
i i e /WToTauNu_M-200_TuneCP5_13TeV._pythiad-tauola/RuniiSummer20UL 16NanoAODAPVYO-106X_mcRun2_asymptotic_preVFP_vi1-v2/NANOAODSIM
: e U REIYa 10 N VO SR o ttouoistiatub ot insiusensianlosfavoiitthossiuliobtummot vt Aot
: ; : /WToTauNu_M-500_TuneCP5_13TeV_pythia8-tauola/RunliSummer20UL16NanoAODAPVVvI-106X_mcRun2_asymptotic_preVFP_v11-v2/NANOAODSIM
e /WToTauNu_M-1000_TuneCP5._13TeV._pythia8-tauola/RunliSummer20UL16NanoAODAPVYS-106X_mcRun2_asymptotic_preVFP_v11-v2/NANOAODSIM
i i e /WToTauNu_M-2000_TuneCP5_13TeV._pythias-tauola/RunliSummer20UL 16NanoAODAPVYO-106X_mcRun2_asymptotic_preVFP_v11-v2/NANOAODSIM
- imm"--/-S-T-—-S-'-C-h-;r;r-‘é'-—-“-f:'-‘;F;t;r;éé;;‘;;l}-u-n-e-é;’-5t1-?;T-e;\;:e;r;1-c;t;1;5—-p;y-t-h-i;é;é:fn-l Summer20UL16NanoAODAPYY- 106X moRun2. asymptotic. preVEP. vi1-vi/NANOAGDSIM
i i | /ST_t-channel_top_4f_InclusiveDecays_TuneCP5_13TeV-powheg-madspin-pythia8/RunliSummer20UL16NanoAODAPVYE-106X_mcRun2_asymptotic_preVFP_v11-v1/NANOAODSIM
§ | Singletop | /ST_t-channel_anitop_4f_InclusiveDecays_TuneCP5_13TeV-powheg-madspin-pythia8/RuniiSummer20UL16NanoAODAPVS-106X_moRun2_asymptotic_preVFP_v11-vi/NANOAODSIM
i i o /ST_W_top_5f_inclusiveDecays_TuneCP5_13TeV-powheg-pythiad/RunliSummer20UL 16NanoAODAPVY9-106X_moRun2_asymptotic_preVFP_v11-vI/NANOAODSIM
. /ST_tW_antitop_5f_inclusiveDecays_TuneGP5_13TeV-powheg-pythiad/RunlSummer20UL18NanoAODAPVv- 106X_mcRun2_asymptotic_preVFP_vi1-vI/NANOAODSIM
i A - /TTTo2L2Nu_TuneCP5. 13TeV-powheg-pythia8/RunliSummer20UL16NanoAODAPVYI-106X_mcRun2_asymptotic_preVFP_vi1-vi/NANOAODSIM
: - TTbar e A sy Ty

MC 2016 /TTToSemilLeptonic_TuneCP5_13TeV-powheg-pythia8/RunliSummer20UL16NanoAODAPVVI-106X_mcRun2_asymptotic_preVFP_v11-v1/NANOAODSIM

(Bka) preVip ------ Wamma 5"mmmm-Ma{o—iﬁ@iﬂr_@gﬁé}é%éifi;r;;éé;;r;;ﬁv-lLM:és;t-h-i;é;F-zL}u]fsl][ﬁééébﬂﬂ éN';QQAE{[}AE\}QQ_'{&(;;{_};('3;{u'n'z'_';g;r}];t;’ti'C'_'F;;(;\;;;,‘_;/'1'1'_;/'1'/,'\1;{,:]5 osam T
- e /WWTo1L1NU2Q_4f_TuneCP5._13TeV-amcatnloFXFX-pythia8/RunliSummer20UL 16NanoAODAPVYS-106X_mcRun2_asymplotic_preVFP_v11-vI/NANOAODSIM
i i - WWT04Q_4f TuneGP5. 13TeV-ameatnloFXFX-pythia8/RunliSummer20UL 16NanoAODAPVYO-106X_mcRun2_asymptoticpreVFP_vi1-va/NANOAODSIM
 /WWTo2L2Nu_TuneGP5_13TeV-powheg-pythia8/RuniiSummer20UL16NanoAODAPVAO-106X_mcRun2_asymptotic_preVFP_vi1-vI/NANOAODSIM
; e /WZTo1LINU2Q_4f_TuneCP5_13TeV-amcatnloFXEX-pythia8/RunliSummer20UL 16NanoAODAPVAO-106X_mcRun2_asymptotic_preVFP_v11-vi/NANOAODSIM
. - /WZTo3LNU_ TuneCP5. 13TeV-amcatnloFXFX-pythia8/RuniiSummer20UL 16NanoAODAPVVI-106X_mcRun2_asymptotic_preVFP_v11-vI/NANOAODSIM
- JWZT02Q2Nu_4f_TuneCP5_13TeV-amcatnloFXFX-madspin-pythia8/RuniiSummer20UL 16NanoAODAPVY9-106X_mcRun2_asymptotic_preVFP_vi1-v2/NANOAODSIM
i i iummmm-/‘-"ET‘-’TL-S-'“-L-’;“:—E';(;é-F;é:; 3TeV-amcatnloFXFX-pythia8/RunliSummer20UL16NanoAODAPVYS-106X_mcRun2_asymptotic_préVFP_vi1-vI/NANOAODSIM
I 2 TGRS TS By SO TN A AP 10X e et reE i aNeRopay T
/DYJetsToMuMu M-50 TuneCP5 13TeV-powhegMiNNLO-pythia8-photos/RunllSummer20UL16NanoAODAPVV9-106X mcRun2 asymptotic preVFP v11-v1/NANOAODSIM
neutral DY """ /DYJetsToMuMu M-10to50 H2ErratumFix TuneCP5 13TeV-powhegMiNNLO- BQtEﬁlﬁé)thSgﬁu'nﬁ ISummer20UL16NanoAODAPVv9-106X mcRun2 asymptotic preVFP vii-vl/
/DYJetsToMuMu M-10to50 H2ErratumFix TuneCP5 13TeV—DowhegMiNNLO—pythiaNBAr[)\lhcc))’tA?S/DRSulR/I|ISummer20UL16NanoAODAPVv9—1O6X mcRun2 asymptotic preVFP v11 ext1-v1/



https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWToTauNu_M-100_TuneCP5_13TeV-pythia8-tauola%2FRunIISummer20UL16NanoAODAPVv9-106X_mcRun2_asymptotic_preVFP_v11-v1%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWToTauNu_M-200_TuneCP5_13TeV-pythia8-tauola%2FRunIISummer20UL16NanoAODAPVv9-106X_mcRun2_asymptotic_preVFP_v11-v1%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWToTauNu_M-200_TuneCP5_13TeV_pythia8-tauola%2FRunIISummer20UL16NanoAODAPVv9-106X_mcRun2_asymptotic_preVFP_v11-v2%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWToTauNu_M-500_TuneCP5_13TeV_pythia8-tauola%2FRunIISummer20UL16NanoAODAPVv9-106X_mcRun2_asymptotic_preVFP_v11-v2%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWToTauNu_M-1000_TuneCP5_13TeV_pythia8-tauola%2FRunIISummer20UL16NanoAODAPVv9-106X_mcRun2_asymptotic_preVFP_v11-v2%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWToTauNu_M-2000_TuneCP5_13TeV_pythia8-tauola%2FRunIISummer20UL16NanoAODAPVv9-106X_mcRun2_asymptotic_preVFP_v11-v2%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FST_s-channel_4f_leptonDecays_TuneCP5_13TeV-amcatnlo-pythia8%2FRunIISummer20UL16NanoAODAPVv9-106X_mcRun2_asymptotic_preVFP_v11-v1%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FST_t-channel_top_4f_InclusiveDecays_TuneCP5_13TeV-powheg-madspin-pythia8%2FRunIISummer20UL16NanoAODAPVv9-106X_mcRun2_asymptotic_preVFP_v11-v1%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FST_t-channel_antitop_4f_InclusiveDecays_TuneCP5_13TeV-powheg-madspin-pythia8%2FRunIISummer20UL16NanoAODAPVv9-106X_mcRun2_asymptotic_preVFP_v11-v1%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FST_tW_top_5f_inclusiveDecays_TuneCP5_13TeV-powheg-pythia8%2FRunIISummer20UL16NanoAODAPVv9-106X_mcRun2_asymptotic_preVFP_v11-v1%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FST_tW_antitop_5f_inclusiveDecays_TuneCP5_13TeV-powheg-pythia8%2FRunIISummer20UL16NanoAODAPVv9-106X_mcRun2_asymptotic_preVFP_v11-v1%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FTTTo2L2Nu_TuneCP5_13TeV-powheg-pythia8%2FRunIISummer20UL16NanoAODAPVv9-106X_mcRun2_asymptotic_preVFP_v11-v1%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FTTToSemiLeptonic_TuneCP5_13TeV-powheg-pythia8%2FRunIISummer20UL16NanoAODAPVv9-106X_mcRun2_asymptotic_preVFP_v11-v1%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWGToLNuG_TuneCP5_13TeV-madgraphMLM-pythia8%2FRunIISummer20UL16NanoAODAPVv9-106X_mcRun2_asymptotic_preVFP_v11-v1%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWWTo1L1Nu2Q_4f_TuneCP5_13TeV-amcatnloFXFX-pythia8%2FRunIISummer20UL16NanoAODAPVv9-106X_mcRun2_asymptotic_preVFP_v11-v1%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWWTo4Q_4f_TuneCP5_13TeV-amcatnloFXFX-pythia8%2FRunIISummer20UL16NanoAODAPVv9-106X_mcRun2_asymptotic_preVFP_v11-v3%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWWTo2L2Nu_TuneCP5_13TeV-powheg-pythia8%2FRunIISummer20UL16NanoAODAPVv9-106X_mcRun2_asymptotic_preVFP_v11-v1%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWZTo1L1Nu2Q_4f_TuneCP5_13TeV-amcatnloFXFX-pythia8%2FRunIISummer20UL16NanoAODAPVv9-106X_mcRun2_asymptotic_preVFP_v11-v1%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWZTo3LNu_TuneCP5_13TeV-amcatnloFXFX-pythia8%2FRunIISummer20UL16NanoAODAPVv9-106X_mcRun2_asymptotic_preVFP_v11-v1%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWZTo2Q2Nu_4f_TuneCP5_13TeV-amcatnloFXFX-madspin-pythia8%2FRunIISummer20UL16NanoAODAPVv9-106X_mcRun2_asymptotic_preVFP_v11-v2%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWZTo1L3Nu_4f_TuneCP5_13TeV-amcatnloFXFX-pythia8%2FRunIISummer20UL16NanoAODAPVv9-106X_mcRun2_asymptotic_preVFP_v11-v1%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FZZ_TuneCP5_13TeV-pythia8%2FRunIISummer20UL16NanoAODAPVv9-106X_mcRun2_asymptotic_preVFP_v11-v1%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FDYJetsToMuMu_M-50_TuneCP5_13TeV-powhegMiNNLO-pythia8-photos%2FRunIISummer20UL16NanoAODAPVv9-106X_mcRun2_asymptotic_preVFP_v11-v1%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FDYJetsToMuMu_M-10to50_H2ErratumFix_TuneCP5_13TeV-powhegMiNNLO-pythia8-photos%2FRunIISummer20UL16NanoAODAPVv9-106X_mcRun2_asymptotic_preVFP_v11-v1%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FDYJetsToMuMu_M-10to50_H2ErratumFix_TuneCP5_13TeV-powhegMiNNLO-pythia8-photos%2FRunIISummer20UL16NanoAODAPVv9-106X_mcRun2_asymptotic_preVFP_v11_ext1-v1%2FNANOAODSIM&instance=prod/global

Data/MC sample details

Era Process Sample name
Onshell inclusive WJetsToLNu /WdetsToLNu_TuneCP5_13TeV-amcatnloFXFX-pythia8/RunliISummer20UL16NanoAODv9-106X_mcRun2_asymptotic_v17-v2/NANOAODSIM
T T e
. WdetsToLNu_HT-100T0200. TuneGP5. 13TeV-madgraphMLM-pythia8/RunliSummer20UL16NanoAODVO-106X_mcRun2_asymplotic. v17_ext1 V/NANOAODSIM
i i . /WdetsToLNu_HT-200T0400_TuneGP5_18TeV-madgraphMLM-pythia®/RuniiSummer20UL16NanoAODvS-106X_mcRun2 asymplotic v17-vi/NANOAODSIM
; " L e e e e e e e—m
/WdetsToLNu_HT-200To400_TuneCP5_13TeV-madgraphMLM-pythia8/RunliISummer20UL16NanoAODv9-106X_mcRun2_asymptotic_v17_ext1-v3/NANOAODSIM
i i . AWJetsToLNu_HT-400To600_TuneCP5._13TeV-madgraphMLM-pythia8/RunlISummer20UL16NanoAODVS-106X_mcRun2_asymptotic v7-vI/NANOAODSIM
. WUetsToLNu_HT-400T0600_TuneGP5_13TeV-madgraphMLM-pythia8/RunliSummer20UL16NanoAODVS-106X_moRun2_asymplotic_v17_exi2-vA/NANOACDSIM
' Boosted onshell WdetsTLNu | /WdetsToLNu_HT-600T0800_TuneGPS_13Te\-madgraphMLM-pythia8/RunliSummer20UL18NanoAODVS- 106X_moRun2_asymptotic_vi7-vi/NANOACDSIM
. WJetsToLNu_HT-600T0800_TuneGP5_13TeV-madgraphMLM-pythias/RunliSummer20UL18NanoAODVO- 106X mcun2_asymplotic. vi7_ext2-v&/NANOAODSIM
5 E - MetsToLNu_HT-800To1200_TuneGP5. 18TeV-madgraphMLM-pythiag/RunlISummer20UL16NanoAODYO-106X_moRun2_asymplofic. vi7-vi/NANOAODSIM
MC @ 2016 USRI tshonosblhobointhisefohichtostieoouimwmihbihitost b
(Sig) postVFP: e .
/WdetsToLNu_HT-1200To2500_TuneCP5_13TeV-madgraphMLM-pythia8/RunliSummer20UL16NanoAODv9I-106X_mcRun2_asymptotic_v17-v1/NANOAODSIM
. MUetsToLNu_HT-1200T02500_TuneCPS_13TeV-madgraphMLM-pythias/RunliSummer20UL16NanoAODVS-106X _moRun?._asymptotic_vi7_ext2-vUNANOAODSIM
. /WdetsToLNu_HT-2500Tolnf_TuneGP5_13TeV-madgraphMLM-pythia8/RunliSummer20UL16NanoAODVS-106X_mcRun2_asymptotic,vi7-/NANOAODSIM
. MetsToLNu_HT-2500Tolnf TuneGP5 13TeV-madgraphMLM-pythia/RunliSummer20UL16NanoAODY-106X_moRun2 asymploticvi7_ext2-vA/NANOAODSIM
i - N AWTOMUNU_M-100_TuneGP5_13TeV-pythiag/RunliSummer20UL16NanoAODVO-106X_mcRun2_asymptofic.vi7-vI/NANOAODSIM
i 5 - MToMUNu_M-200_TuneGP5_13TeV-pythia/RunliSummer20UL16NanoAODVS-106X_moRun2_asymptotic vi7-vI/NANOAODSIM
i i I MToMuNu_M-200. TuneGP5_13TeV. pythia®/RunllSummer20UL16NanoAODVG-106X_moRun2 asymplofic vi7-v2NANOAODSIM
: 5 Offshell WToMuNu St e
/WToMuNu_M-500_TuneCP5_13TeV_pythia8/RunliISummer20UL16NanoAODv9-106X_mcRun2_asymptotic_v17-v2/NANOAODSIM
" /WToMuNu_M-1000_TuneCP5_13TeV_pythia8/RunliISummer20UL16NanoAODv9-106X_mcRun2_asymptotic_v17-v2/NANOAODSIM
- AWTOMUNu_M-2000 TuneCP5. 18TeV._pythia/RuniiSummer20UL16NanoAODYO-106X_mcRun2 asymplotic vi7v2NANGAODSIM



https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWJetsToLNu_TuneCP5_13TeV-amcatnloFXFX-pythia8%2FRunIISummer20UL16NanoAODv9-106X_mcRun2_asymptotic_v17-v2%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWJetsToLNu_HT-100To200_TuneCP5_13TeV-madgraphMLM-pythia8%2FRunIISummer20UL16NanoAODv9-106X_mcRun2_asymptotic_v17-v1%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWJetsToLNu_HT-100To200_TuneCP5_13TeV-madgraphMLM-pythia8%2FRunIISummer20UL16NanoAODv9-106X_mcRun2_asymptotic_v17_ext1-v3%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWJetsToLNu_HT-200To400_TuneCP5_13TeV-madgraphMLM-pythia8%2FRunIISummer20UL16NanoAODv9-106X_mcRun2_asymptotic_v17-v1%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWJetsToLNu_HT-200To400_TuneCP5_13TeV-madgraphMLM-pythia8%2FRunIISummer20UL16NanoAODv9-106X_mcRun2_asymptotic_v17_ext1-v3%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWJetsToLNu_HT-400To600_TuneCP5_13TeV-madgraphMLM-pythia8%2FRunIISummer20UL16NanoAODv9-106X_mcRun2_asymptotic_v17-v1%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWJetsToLNu_HT-400To600_TuneCP5_13TeV-madgraphMLM-pythia8%2FRunIISummer20UL16NanoAODv9-106X_mcRun2_asymptotic_v17_ext2-v3%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWJetsToLNu_HT-600To800_TuneCP5_13TeV-madgraphMLM-pythia8%2FRunIISummer20UL16NanoAODv9-106X_mcRun2_asymptotic_v17-v1%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWJetsToLNu_HT-600To800_TuneCP5_13TeV-madgraphMLM-pythia8%2FRunIISummer20UL16NanoAODv9-106X_mcRun2_asymptotic_v17_ext2-v3%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWJetsToLNu_HT-800To1200_TuneCP5_13TeV-madgraphMLM-pythia8%2FRunIISummer20UL16NanoAODv9-106X_mcRun2_asymptotic_v17-v1%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWJetsToLNu_HT-800To1200_TuneCP5_13TeV-madgraphMLM-pythia8%2FRunIISummer20UL16NanoAODv9-106X_mcRun2_asymptotic_v17_ext2-v3%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWJetsToLNu_HT-1200To2500_TuneCP5_13TeV-madgraphMLM-pythia8%2FRunIISummer20UL16NanoAODv9-106X_mcRun2_asymptotic_v17-v1%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWJetsToLNu_HT-1200To2500_TuneCP5_13TeV-madgraphMLM-pythia8%2FRunIISummer20UL16NanoAODv9-106X_mcRun2_asymptotic_v17_ext2-v3%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWJetsToLNu_HT-2500ToInf_TuneCP5_13TeV-madgraphMLM-pythia8%2FRunIISummer20UL16NanoAODv9-106X_mcRun2_asymptotic_v17-v2%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWJetsToLNu_HT-2500ToInf_TuneCP5_13TeV-madgraphMLM-pythia8%2FRunIISummer20UL16NanoAODv9-106X_mcRun2_asymptotic_v17_ext2-v3%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWToMuNu_M-100_TuneCP5_13TeV-pythia8%2FRunIISummer20UL16NanoAODv9-106X_mcRun2_asymptotic_v17-v1%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWToMuNu_M-200_TuneCP5_13TeV-pythia8%2FRunIISummer20UL16NanoAODv9-106X_mcRun2_asymptotic_v17-v1%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWToMuNu_M-200_TuneCP5_13TeV_pythia8%2FRunIISummer20UL16NanoAODv9-106X_mcRun2_asymptotic_v17-v2%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWToMuNu_M-500_TuneCP5_13TeV_pythia8%2FRunIISummer20UL16NanoAODv9-106X_mcRun2_asymptotic_v17-v2%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWToMuNu_M-1000_TuneCP5_13TeV_pythia8%2FRunIISummer20UL16NanoAODv9-106X_mcRun2_asymptotic_v17-v2%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWToMuNu_M-2000_TuneCP5_13TeV_pythia8%2FRunIISummer20UL16NanoAODv9-106X_mcRun2_asymptotic_v17-v2%2FNANOAODSIM&instance=prod/global

Data/MC sample details

neutral DY '+ /DYJetsToMuMu M-10to50 H2ErratumFix TuneCP5 13TeV-powhegMiNNLO-pythia8-photos/RunliSummer20UL16NanoAODv9-106X mcRun2 asymptotic v17-v1/NANOAODSIM

Era Process Sample name

/WToTauNu M-100 TuneCP5 13TeV-pythia8-tauola/RunliSummer20UL16NanocAODv9-106X mcRun2 asymptotic v17-v1/NANOAODSIM
i i  WToTauNu M-200 TuneGP5 13TeV-pythia8-tauola/RunliSummer20UL16NanoAODVO-106X_mcRun2 asymptotic vi7-vi/NANOAODSIM
i i  WToTauNu M-200 TuneCP5 13TeV pythia8-tauola/RunliSummer20UL16NanoAODvO-106X mcRun2 asymptotic vi7-v2/NANOAODSIM
: Y e S

: : : /WToTauNu M-500 TuneCP5 13TeV pythia8-tauola/RunliISummer20UL16NanoAODv9-106X mcRun2 asymptotic v17-v2/NANOAODSIM
e /WToTauNu M-1000 TuneCP5 13TeV pythia8-tauola/RunliSummer20UL 16NanoAODV-106X_mcRun2 asymptotic vi7-v2/NANOAODSIM
i 5 R Tt 13500 TomaCP 1510V vttt e UL ENAnaAODY 108K s syt w1 NANDAGDSM T
5 - e T s-benmal 4 Botonecays. TuneGos. 1T ameniniepyitaA U SuTHTer0UL {ONAGADDYS- 108X moFD asympios vizriNANGAGDSM.
i i o /ST t-channel top 4 InclusiveDecays TuneGP5 13TeV-powheg-madspin-pythia8/RunliSummer20UL16NanoAODV9-106X moRun2 asymptotic v17-vI/NANOAODSIM
§ . Singletop | /ST t-channel anitop 4f InclusiveDecays TuneGP5 13Te\-powheg-madspin-pythia8/RunlISummer20UL16NanoAQD9- 106X mcRun2 asymptotic vi7-vI/NANOAODSIM
i i e /ST tW top 5f inclusiveDecays TuneCP5 13TeV-powheg-pythia8/RunliSummer20UL 16NancAODVO-106X_mcRun2 asymptotic v17-v2/NANOAODSIM
-------------- /ST tW antitop 5f inclusiveDecays TuneCP5 13TeV-powheg-pythia8/RuniSummer20UL16NanoAODVO-106X_mecRun2 asymptotic vi7-v2/NANOAODSIM
i L ] TTTo2L2Nu_TuneCP5 13TeV-powheg-pythia8/RunliSummer20UL 16NanoAODvO-106X_mcRun2 asymptotic vi7-vi/NANOAODSIM
: - TTbar e e R e O S S

MC 2016 /[TTToSemilLeptonic TuneCP5 13TeV-powheg-pythia8/RunliSummer20UL16NanocAODv9-106X mcRun2 asymptotic v17-v1/NANOAODSIM
(Bka) ;PoSWEPL ™ veamme s o e A A s 8 e o R
i . . /WWIo1L1Nu2Q 4f TuneCP5 13TeV-amoatnloFXFX-pythia8/RunliSummer20UL16NanoAODV-106X mcRun2 asymptotic vi7-vI/NANOAODSIM
5 5 s 1 Tt T Ao YA UL TN OB X oD st i ANORGRa T
i i - WWTo2L2Nu TuneCP5. 13TeV-powheg-pythia8/RunliSummer20UL16NanoAODV9-106X_mcRun2 asymptotic viZ-vi/NANOAODSIM
i i | N /WZTo1L1Nu2Q 4f TuneCP5 13TeV-amcatnloFXEX-pythia8/RunliSummer20UL16NanoAODV-106X_mcRun2 asymptotic vi7-vI/NANOAODSIM
i S AZT031 Nt TneCia 13ToY-amoaioEXEX-pythiat RunliSummer20UIL 16NAnoACDY-106X meRun? asymptetio vizviNANGAODSM

/DYJetsToMuMu M-10to50 H2ErratumFix TuneCP5 13TeV-powhegMiNNLO-pythia8-photos/RunliSummer20UL16NanocAODv9-106X mcRun2 asymptotic v17 ext1-v1/NANOAODSIM



https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWToTauNu_M-100_TuneCP5_13TeV-pythia8-tauola%2FRunIISummer20UL16NanoAODv9-106X_mcRun2_asymptotic_v17-v1%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWToTauNu_M-200_TuneCP5_13TeV-pythia8-tauola%2FRunIISummer20UL16NanoAODv9-106X_mcRun2_asymptotic_v17-v1%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWToTauNu_M-200_TuneCP5_13TeV_pythia8-tauola%2FRunIISummer20UL16NanoAODv9-106X_mcRun2_asymptotic_v17-v2%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWToTauNu_M-500_TuneCP5_13TeV_pythia8-tauola%2FRunIISummer20UL16NanoAODv9-106X_mcRun2_asymptotic_v17-v2%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWToTauNu_M-1000_TuneCP5_13TeV_pythia8-tauola%2FRunIISummer20UL16NanoAODv9-106X_mcRun2_asymptotic_v17-v2%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWToTauNu_M-2000_TuneCP5_13TeV_pythia8-tauola%2FRunIISummer20UL16NanoAODv9-106X_mcRun2_asymptotic_v17-v2%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FST_s-channel_4f_leptonDecays_TuneCP5_13TeV-amcatnlo-pythia8%2FRunIISummer20UL16NanoAODv9-106X_mcRun2_asymptotic_v17-v1%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FST_t-channel_top_4f_InclusiveDecays_TuneCP5_13TeV-powheg-madspin-pythia8%2FRunIISummer20UL16NanoAODv9-106X_mcRun2_asymptotic_v17-v1%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FST_t-channel_antitop_4f_InclusiveDecays_TuneCP5_13TeV-powheg-madspin-pythia8%2FRunIISummer20UL16NanoAODv9-106X_mcRun2_asymptotic_v17-v1%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FST_tW_top_5f_inclusiveDecays_TuneCP5_13TeV-powheg-pythia8%2FRunIISummer20UL16NanoAODv9-106X_mcRun2_asymptotic_v17-v2%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FST_tW_antitop_5f_inclusiveDecays_TuneCP5_13TeV-powheg-pythia8%2FRunIISummer20UL16NanoAODv9-106X_mcRun2_asymptotic_v17-v2%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FTTTo2L2Nu_TuneCP5_13TeV-powheg-pythia8%2FRunIISummer20UL16NanoAODv9-106X_mcRun2_asymptotic_v17-v1%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FTTToSemiLeptonic_TuneCP5_13TeV-powheg-pythia8%2FRunIISummer20UL16NanoAODv9-106X_mcRun2_asymptotic_v17-v1%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWGToLNuG_TuneCP5_13TeV-madgraphMLM-pythia8%2FRunIISummer20UL16NanoAODv9-106X_mcRun2_asymptotic_v17-v1%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWWTo1L1Nu2Q_4f_TuneCP5_13TeV-amcatnloFXFX-pythia8%2FRunIISummer20UL16NanoAODv9-106X_mcRun2_asymptotic_v17-v1%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWWTo4Q_4f_TuneCP5_13TeV-amcatnloFXFX-pythia8%2FRunIISummer20UL16NanoAODv9-106X_mcRun2_asymptotic_v17-v1%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWWTo2L2Nu_TuneCP5_13TeV-powheg-pythia8%2FRunIISummer20UL16NanoAODv9-106X_mcRun2_asymptotic_v17-v1%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWZTo1L1Nu2Q_4f_TuneCP5_13TeV-amcatnloFXFX-pythia8%2FRunIISummer20UL16NanoAODv9-106X_mcRun2_asymptotic_v17-v1%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWZTo3LNu_TuneCP5_13TeV-amcatnloFXFX-pythia8%2FRunIISummer20UL16NanoAODv9-106X_mcRun2_asymptotic_v17-v1%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWZTo2Q2Nu_4f_TuneCP5_13TeV-amcatnloFXFX-madspin-pythia8%2FRunIISummer20UL16NanoAODv9-106X_mcRun2_asymptotic_v17-v2%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWZTo1L3Nu_4f_TuneCP5_13TeV-amcatnloFXFX-pythia8%2FRunIISummer20UL16NanoAODv9-106X_mcRun2_asymptotic_v17-v1%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FZZ_TuneCP5_13TeV-pythia8%2FRunIISummer20UL16NanoAODv9-106X_mcRun2_asymptotic_v17-v1%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FDYJetsToMuMu_M-50_TuneCP5_13TeV-powhegMiNNLO-pythia8-photos%2FRunIISummer20UL16NanoAODv9-106X_mcRun2_asymptotic_v17-v1%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FDYJetsToMuMu_M-10to50_H2ErratumFix_TuneCP5_13TeV-powhegMiNNLO-pythia8-photos%2FRunIISummer20UL16NanoAODv9-106X_mcRun2_asymptotic_v17-v1%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FDYJetsToMuMu_M-10to50_H2ErratumFix_TuneCP5_13TeV-powhegMiNNLO-pythia8-photos%2FRunIISummer20UL16NanoAODv9-106X_mcRun2_asymptotic_v17_ext1-v1%2FNANOAODSIM&instance=prod/global

Era

Process

Data/MC sample details

Sample name

MC
(Sig)

2017

Boosted onshell WJetsTLNu

Offshell WToMuNu

/WdetsTolLNu TuneCP5 13TeV-amcatnloFXFX-pythia8/RunliSummer20UL17NanoAODv9-106X mc2017 realistic v9-v2/NANOAODSIM

/WToMuNu M-2000 TuneCPS5 13TeV-pythia8/RunliISummer20UL17NanoAODv9-106X mc2017 realistic v9-v1/NANOAODSIM



https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWJetsToLNu_TuneCP5_13TeV-amcatnloFXFX-pythia8%2FRunIISummer20UL17NanoAODv9-106X_mc2017_realistic_v9-v2%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWJetsToLNu_HT-100To200_TuneCP5_13TeV-madgraphMLM-pythia8%2FRunIISummer20UL17NanoAODv9-106X_mc2017_realistic_v9-v1%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWJetsToLNu_HT-100To200_TuneCP5_13TeV-madgraphMLM-pythia8%2FRunIISummer20UL17NanoAODv9-106X_mc2017_realistic_v9_ext1-v3%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWJetsToLNu_HT-200To400_TuneCP5_13TeV-madgraphMLM-pythia8%2FRunIISummer20UL17NanoAODv9-106X_mc2017_realistic_v9-v1%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWJetsToLNu_HT-200To400_TuneCP5_13TeV-madgraphMLM-pythia8%2FRunIISummer20UL17NanoAODv9-106X_mc2017_realistic_v9_ext1-v3%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWJetsToLNu_HT-400To600_TuneCP5_13TeV-madgraphMLM-pythia8%2FRunIISummer20UL17NanoAODv9-106X_mc2017_realistic_v9-v1%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWJetsToLNu_HT-400To600_TuneCP5_13TeV-madgraphMLM-pythia8%2FRunIISummer20UL17NanoAODv9-106X_mc2017_realistic_v9_ext1-v2%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWJetsToLNu_HT-400To600_TuneCP5_13TeV-madgraphMLM-pythia8%2FRunIISummer20UL17NanoAODv9-106X_mc2017_realistic_v9_ext2-v3%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWJetsToLNu_HT-600To800_TuneCP5_13TeV-madgraphMLM-pythia8%2FRunIISummer20UL17NanoAODv9-106X_mc2017_realistic_v9-v1%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWJetsToLNu_HT-600To800_TuneCP5_13TeV-madgraphMLM-pythia8%2FRunIISummer20UL17NanoAODv9-106X_mc2017_realistic_v9_ext1-v2%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWJetsToLNu_HT-600To800_TuneCP5_13TeV-madgraphMLM-pythia8%2FRunIISummer20UL17NanoAODv9-106X_mc2017_realistic_v9_ext2-v3%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWJetsToLNu_HT-800To1200_TuneCP5_13TeV-madgraphMLM-pythia8%2FRunIISummer20UL17NanoAODv9-106X_mc2017_realistic_v9-v3%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWJetsToLNu_HT-800To1200_TuneCP5_13TeV-madgraphMLM-pythia8%2FRunIISummer20UL17NanoAODv9-106X_mc2017_realistic_v9_ext1-v2%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWJetsToLNu_HT-800To1200_TuneCP5_13TeV-madgraphMLM-pythia8%2FRunIISummer20UL17NanoAODv9-106X_mc2017_realistic_v9_ext2-v3%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWJetsToLNu_HT-1200To2500_TuneCP5_13TeV-madgraphMLM-pythia8%2FRunIISummer20UL17NanoAODv9-106X_mc2017_realistic_v9-v1%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWJetsToLNu_HT-1200To2500_TuneCP5_13TeV-madgraphMLM-pythia8%2FRunIISummer20UL17NanoAODv9-106X_mc2017_realistic_v9_ext1-v2%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWJetsToLNu_HT-1200To2500_TuneCP5_13TeV-madgraphMLM-pythia8%2FRunIISummer20UL17NanoAODv9-106X_mc2017_realistic_v9_ext2-v3%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWJetsToLNu_HT-2500ToInf_TuneCP5_13TeV-madgraphMLM-pythia8%2FRunIISummer20UL17NanoAODv9-106X_mc2017_realistic_v9-v2%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWJetsToLNu_HT-2500ToInf_TuneCP5_13TeV-madgraphMLM-pythia8%2FRunIISummer20UL17NanoAODv9-106X_mc2017_realistic_v9_ext1-v3%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWJetsToLNu_HT-2500ToInf_TuneCP5_13TeV-madgraphMLM-pythia8%2FRunIISummer20UL17NanoAODv9-106X_mc2017_realistic_v9_ext2-v3%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWToMuNu_M-100_TuneCP5_13TeV-pythia8%2FRunIISummer20UL17NanoAODv9-106X_mc2017_realistic_v9-v2%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWToMuNu_M-200_TuneCP5_13TeV-pythia8%2FRunIISummer20UL17NanoAODv9-106X_mc2017_realistic_v9-v1%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWToMuNu_M-500_TuneCP5_13TeV-pythia8%2FRunIISummer20UL17NanoAODv9-106X_mc2017_realistic_v9-v1%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWToMuNu_M-1000_TuneCP5_13TeV-pythia8%2FRunIISummer20UL17NanoAODv9-106X_mc2017_realistic_v9-v1%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWToMuNu_M-2000_TuneCP5_13TeV-pythia8%2FRunIISummer20UL17NanoAODv9-106X_mc2017_realistic_v9-v1%2FNANOAODSIM&instance=prod/global

Data/MC sample details

Era Process Sample name

/WToTauNu M-100 TuneCP5 13TeV-pythia8-tauola/RunliSummer20UL17NanoAODv9-106X mc2017 realistic v9-v2/NANOAODSIM
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Offshell WToTauNu

Single top /ST t-channel antitop 4f InclusiveDecays TuneCP5 13TeV-powheg-madspin-pythia8/RunliSummer20UL17NanocAODv9-106X mc2017 realistic v9-v1/NANOAODSIM
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neutral DY

/DYJetsToMuMu M-10to50 H2ErratumFix TuneCP5 13TeV-powhegMiNNLO-pythia8-photos/RunliSummer20UL17NanoAODv9-106X mc2017 realistic v9 ext1-v1/NANOAODSIM



https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWToTauNu_M-100_TuneCP5_13TeV-pythia8-tauola%2FRunIISummer20UL17NanoAODv9-106X_mc2017_realistic_v9-v2%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWToTauNu_M-200_TuneCP5_13TeV-pythia8-tauola%2FRunIISummer20UL17NanoAODv9-106X_mc2017_realistic_v9-v1%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWToTauNu_M-500_TuneCP5_13TeV-pythia8-tauola%2FRunIISummer20UL17NanoAODv9-106X_mc2017_realistic_v9-v1%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWToTauNu_M-1000_TuneCP5_13TeV-pythia8-tauola%2FRunIISummer20UL17NanoAODv9-106X_mc2017_realistic_v9-v1%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWToTauNu_M-2000_TuneCP5_13TeV-pythia8-tauola%2FRunIISummer20UL17NanoAODv9-106X_mc2017_realistic_v9-v1%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FST_s-channel_4f_leptonDecays_TuneCP5_13TeV-amcatnlo-pythia8%2FRunIISummer20UL17NanoAODv9-106X_mc2017_realistic_v9-v1%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FST_t-channel_top_4f_InclusiveDecays_TuneCP5_13TeV-powheg-madspin-pythia8%2FRunIISummer20UL17NanoAODv9-106X_mc2017_realistic_v9-v1%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FST_t-channel_antitop_4f_InclusiveDecays_TuneCP5_13TeV-powheg-madspin-pythia8%2FRunIISummer20UL17NanoAODv9-106X_mc2017_realistic_v9-v1%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FST_tW_top_5f_inclusiveDecays_TuneCP5_13TeV-powheg-pythia8%2FRunIISummer20UL17NanoAODv9-106X_mc2017_realistic_v9-v2%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FST_tW_antitop_5f_inclusiveDecays_TuneCP5_13TeV-powheg-pythia8%2FRunIISummer20UL17NanoAODv9-106X_mc2017_realistic_v9-v2%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FTTTo2L2Nu_TuneCP5_13TeV-powheg-pythia8%2FRunIISummer20UL17NanoAODv9-106X_mc2017_realistic_v9-v1%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FTTToSemiLeptonic_TuneCP5_13TeV-powheg-pythia8%2FRunIISummer20UL17NanoAODv9-106X_mc2017_realistic_v9-v1%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWGToLNuG_TuneCP5_13TeV-madgraphMLM-pythia8%2FRunIISummer20UL17NanoAODv9-106X_mc2017_realistic_v9-v1%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWWTo1L1Nu2Q_4f_TuneCP5_13TeV-amcatnloFXFX-pythia8%2FRunIISummer20UL17NanoAODv9-106X_mc2017_realistic_v9-v1%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWWTo4Q_4f_TuneCP5_13TeV-amcatnloFXFX-pythia8%2FRunIISummer20UL17NanoAODv9-106X_mc2017_realistic_v9-v1%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWWTo2L2Nu_TuneCP5_13TeV-powheg-pythia8%2FRunIISummer20UL17NanoAODv9-106X_mc2017_realistic_v9-v2%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWZTo1L1Nu2Q_4f_TuneCP5_13TeV-amcatnloFXFX-pythia8%2FRunIISummer20UL17NanoAODv9-106X_mc2017_realistic_v9-v1%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWZTo3LNu_TuneCP5_13TeV-amcatnloFXFX-pythia8%2FRunIISummer20UL17NanoAODv9-106X_mc2017_realistic_v9-v2%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWZTo2Q2Nu_4f_TuneCP5_13TeV-amcatnloFXFX-madspin-pythia8%2FRunIISummer20UL17NanoAODv9-106X_mc2017_realistic_v9-v2%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWZTo1L3Nu_4f_TuneCP5_13TeV-amcatnloFXFX-pythia8%2FRunIISummer20UL17NanoAODv9-106X_mc2017_realistic_v9-v1%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FZZ_TuneCP5_13TeV-pythia8%2FRunIISummer20UL17NanoAODv9-106X_mc2017_realistic_v9-v1%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FDYJetsToMuMu_M-50_massWgtFix_TuneCP5_13TeV-powhegMiNNLO-pythia8-photos%2FRunIISummer20UL17NanoAODv9-106X_mc2017_realistic_v9-v2%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FDYJetsToMuMu_M-10to50_H2ErratumFix_TuneCP5_13TeV-powhegMiNNLO-pythia8-photos%2FRunIISummer20UL17NanoAODv9-106X_mc2017_realistic_v9-v1%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FDYJetsToMuMu_M-10to50_H2ErratumFix_TuneCP5_13TeV-powhegMiNNLO-pythia8-photos%2FRunIISummer20UL17NanoAODv9-106X_mc2017_realistic_v9_ext1-v1%2FNANOAODSIM&instance=prod/global

Data/MC sample details

Era Process Sample name

/WToTauNu M-100 TuneCP5 13TeV-pythia8-tauola/RunliISummer20UL18NanoAODv9-106X upgrade2018 realistic v16 L1v1-v2/NANOAODSIM
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Offshell WToTauNu

Single top /ST t-channel antitop 4f InclusiveDecays TuneCP5 13TeV-powheg-madspin-pythia8/RunliSummer20UL18NanoAODv9-106X upgrade2018 realistic vi6 L1v1-v1/NANOAODSIM

-
-
o
Q
1

MC

2017
(Bkg)

=
Q)
)
3
3
o

Diboson e i i i

/DYJetsToMuMu M-10to50 H2ErratumFix TuneCP5 13TeV-powhegMiNNLO-pythia8-photos/RunliSummer20UL18NanoAODv9-106X upgrade2018 realistic v16 L1vi-v1/
NANOAQDSIM

/DYJetsToMuMu M-10to50 H2ErratumFix TuneCPS5 13TeV-powhegMiNNLO-pythia8-photos/RunliSummer20UL18NanoAODv9-106X upgrade2018 realistic v16 Liv1 extl1-vi/
NANOAODSIM

neutral DY



https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWToTauNu_M-100_TuneCP5_13TeV-pythia8-tauola%2FRunIISummer20UL18NanoAODv9-106X_upgrade2018_realistic_v16_L1v1-v2%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWToTauNu_M-200_TuneCP5_13TeV-pythia8-tauola%2FRunIISummer20UL18NanoAODv9-106X_upgrade2018_realistic_v16_L1v1-v1%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWToTauNu_M-500_TuneCP5_13TeV-pythia8-tauola%2FRunIISummer20UL18NanoAODv9-106X_upgrade2018_realistic_v16_L1v1-v1%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWToTauNu_M-1000_TuneCP5_13TeV-pythia8-tauola%2FRunIISummer20UL18NanoAODv9-106X_upgrade2018_realistic_v16_L1v1-v1%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWToTauNu_M-2000_TuneCP5_13TeV-pythia8-tauola%2FRunIISummer20UL18NanoAODv9-106X_upgrade2018_realistic_v16_L1v1-v1%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FST_s-channel_4f_leptonDecays_TuneCP5_13TeV-amcatnlo-pythia8%2FRunIISummer20UL18NanoAODv9-106X_upgrade2018_realistic_v16_L1v1-v1%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FST_t-channel_top_4f_InclusiveDecays_TuneCP5_13TeV-powheg-madspin-pythia8%2FRunIISummer20UL18NanoAODv9-106X_upgrade2018_realistic_v16_L1v1-v1%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FST_t-channel_antitop_4f_InclusiveDecays_TuneCP5_13TeV-powheg-madspin-pythia8%2FRunIISummer20UL18NanoAODv9-106X_upgrade2018_realistic_v16_L1v1-v1%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FST_tW_top_5f_inclusiveDecays_TuneCP5_13TeV-powheg-pythia8%2FRunIISummer20UL18NanoAODv9-106X_upgrade2018_realistic_v16_L1v1-v2%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FST_tW_antitop_5f_inclusiveDecays_TuneCP5_13TeV-powheg-pythia8%2FRunIISummer20UL18NanoAODv9-106X_upgrade2018_realistic_v16_L1v1-v2%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FTTTo2L2Nu_TuneCP5_13TeV-powheg-pythia8%2FRunIISummer20UL18NanoAODv9-106X_upgrade2018_realistic_v16_L1v1-v1%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FTTToSemiLeptonic_TuneCP5_13TeV-powheg-pythia8%2FRunIISummer20UL18NanoAODv9-106X_upgrade2018_realistic_v16_L1v1-v1%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWGToLNuG_TuneCP5_13TeV-madgraphMLM-pythia8%2FRunIISummer20UL18NanoAODv9-106X_upgrade2018_realistic_v16_L1v1-v1%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWWTo1L1Nu2Q_4f_TuneCP5_13TeV-amcatnloFXFX-pythia8%2FRunIISummer20UL18NanoAODv9-106X_upgrade2018_realistic_v16_L1v1-v1%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWWTo4Q_4f_TuneCP5_13TeV-amcatnloFXFX-pythia8%2FRunIISummer20UL18NanoAODv9-106X_upgrade2018_realistic_v16_L1v1-v2%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWWTo2L2Nu_TuneCP5_13TeV-powheg-pythia8%2FRunIISummer20UL18NanoAODv9-106X_upgrade2018_realistic_v16_L1v1-v2%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWZTo1L1Nu2Q_4f_TuneCP5_13TeV-amcatnloFXFX-pythia8%2FRunIISummer20UL18NanoAODv9-106X_upgrade2018_realistic_v16_L1v1-v1%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWZTo3LNu_TuneCP5_13TeV-amcatnloFXFX-pythia8%2FRunIISummer20UL18NanoAODv9-106X_upgrade2018_realistic_v16_L1v1-v2%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWZTo2Q2Nu_4f_TuneCP5_13TeV-amcatnloFXFX-madspin-pythia8%2FRunIISummer20UL18NanoAODv9-106X_upgrade2018_realistic_v16_L1v1-v3%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWZTo1L3Nu_4f_TuneCP5_13TeV-amcatnloFXFX-pythia8%2FRunIISummer20UL18NanoAODv9-106X_upgrade2018_realistic_v16_L1v1-v1%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FZZ_TuneCP5_13TeV-pythia8%2FRunIISummer20UL18NanoAODv9-106X_upgrade2018_realistic_v16_L1v1-v1%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FDYJetsToMuMu_M-50_massWgtFix_TuneCP5_13TeV-powhegMiNNLO-pythia8-photos%2FRunIISummer20UL18NanoAODv9-106X_upgrade2018_realistic_v16_L1v1-v2%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FDYJetsToMuMu_M-10to50_H2ErratumFix_TuneCP5_13TeV-powhegMiNNLO-pythia8-photos%2FRunIISummer20UL18NanoAODv9-106X_upgrade2018_realistic_v16_L1v1-v1%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FDYJetsToMuMu_M-10to50_H2ErratumFix_TuneCP5_13TeV-powhegMiNNLO-pythia8-photos%2FRunIISummer20UL18NanoAODv9-106X_upgrade2018_realistic_v16_L1v1_ext1-v1%2FNANOAODSIM&instance=prod/global

Era

Process

Data/MC sample details

Sample name

MC
(Sig)

2018

Boosted onshell WJetsTLNu

Offshell WToMuNu

/WdetsTolLNu TuneCP5 13TeV-amcatnloFXFX-pythia8/RunliSummer20UL18NanoAODv9-106X upgrade2018 realistic vi6 L1v1-v2/NANOAODSIM

/WToMuNu M-2000 TuneCPS5 13TeV-pythia8/RunliISummer20UL18NanocAODv9-106X upgrade2018 realistic v16 L1vi-v1/NANOAODSIM



https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWJetsToLNu_TuneCP5_13TeV-amcatnloFXFX-pythia8%2FRunIISummer20UL18NanoAODv9-106X_upgrade2018_realistic_v16_L1v1-v2%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWJetsToLNu_HT-100To200_TuneCP5_13TeV-madgraphMLM-pythia8%2FRunIISummer20UL18NanoAODv9-106X_upgrade2018_realistic_v16_L1v1-v1%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWJetsToLNu_HT-100To200_TuneCP5_13TeV-madgraphMLM-pythia8%2FRunIISummer20UL18NanoAODv9-106X_upgrade2018_realistic_v16_L1v1_ext1-v3%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWJetsToLNu_HT-200To400_TuneCP5_13TeV-madgraphMLM-pythia8%2FRunIISummer20UL18NanoAODv9-106X_upgrade2018_realistic_v16_L1v1-v1%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWJetsToLNu_HT-200To400_TuneCP5_13TeV-madgraphMLM-pythia8%2FRunIISummer20UL18NanoAODv9-106X_upgrade2018_realistic_v16_L1v1_ext1-v3%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWJetsToLNu_HT-400To600_TuneCP5_13TeV-madgraphMLM-pythia8%2FRunIISummer20UL18NanoAODv9-106X_upgrade2018_realistic_v16_L1v1-v1%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWJetsToLNu_HT-400To600_TuneCP5_13TeV-madgraphMLM-pythia8%2FRunIISummer20UL18NanoAODv9-106X_upgrade2018_realistic_v16_L1v1_ext1-v2%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWJetsToLNu_HT-400To600_TuneCP5_13TeV-madgraphMLM-pythia8%2FRunIISummer20UL18NanoAODv9-106X_upgrade2018_realistic_v16_L1v1_ext2-v3%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWJetsToLNu_HT-600To800_TuneCP5_13TeV-madgraphMLM-pythia8%2FRunIISummer20UL18NanoAODv9-106X_upgrade2018_realistic_v16_L1v1-v1%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWJetsToLNu_HT-600To800_TuneCP5_13TeV-madgraphMLM-pythia8%2FRunIISummer20UL18NanoAODv9-106X_upgrade2018_realistic_v16_L1v1_ext1-v2%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWJetsToLNu_HT-600To800_TuneCP5_13TeV-madgraphMLM-pythia8%2FRunIISummer20UL18NanoAODv9-106X_upgrade2018_realistic_v16_L1v1_ext2-v3%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWJetsToLNu_HT-800To1200_TuneCP5_13TeV-madgraphMLM-pythia8%2FRunIISummer20UL18NanoAODv9-106X_upgrade2018_realistic_v16_L1v1-v1%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWJetsToLNu_HT-800To1200_TuneCP5_13TeV-madgraphMLM-pythia8%2FRunIISummer20UL18NanoAODv9-106X_upgrade2018_realistic_v16_L1v1_ext1-v2%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWJetsToLNu_HT-800To1200_TuneCP5_13TeV-madgraphMLM-pythia8%2FRunIISummer20UL18NanoAODv9-106X_upgrade2018_realistic_v16_L1v1_ext2-v3%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWJetsToLNu_HT-1200To2500_TuneCP5_13TeV-madgraphMLM-pythia8%2FRunIISummer20UL18NanoAODv9-106X_upgrade2018_realistic_v16_L1v1-v1%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWJetsToLNu_HT-1200To2500_TuneCP5_13TeV-madgraphMLM-pythia8%2FRunIISummer20UL18NanoAODv9-106X_upgrade2018_realistic_v16_L1v1_ext1-v2%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWJetsToLNu_HT-1200To2500_TuneCP5_13TeV-madgraphMLM-pythia8%2FRunIISummer20UL18NanoAODv9-106X_upgrade2018_realistic_v16_L1v1_ext2-v3%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWJetsToLNu_HT-2500ToInf_TuneCP5_13TeV-madgraphMLM-pythia8%2FRunIISummer20UL18NanoAODv9-106X_upgrade2018_realistic_v16_L1v1-v2%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWJetsToLNu_HT-2500ToInf_TuneCP5_13TeV-madgraphMLM-pythia8%2FRunIISummer20UL18NanoAODv9-106X_upgrade2018_realistic_v16_L1v1_ext1-v2%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWJetsToLNu_HT-2500ToInf_TuneCP5_13TeV-madgraphMLM-pythia8%2FRunIISummer20UL18NanoAODv9-106X_upgrade2018_realistic_v16_L1v1_ext2-v3%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWToMuNu_M-100_TuneCP5_13TeV-pythia8%2FRunIISummer20UL18NanoAODv9-106X_upgrade2018_realistic_v16_L1v1-v2%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWToMuNu_M-200_TuneCP5_13TeV-pythia8%2FRunIISummer20UL18NanoAODv9-106X_upgrade2018_realistic_v16_L1v1-v1%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWToMuNu_M-500_TuneCP5_13TeV-pythia8%2FRunIISummer20UL18NanoAODv9-106X_upgrade2018_realistic_v16_L1v1-v1%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWToMuNu_M-1000_TuneCP5_13TeV-pythia8%2FRunIISummer20UL18NanoAODv9-106X_upgrade2018_realistic_v16_L1v1-v1%2FNANOAODSIM&instance=prod/global
https://cmsweb.cern.ch/das/request?input=dataset%3D%2FWToMuNu_M-2000_TuneCP5_13TeV-pythia8%2FRunIISummer20UL18NanoAODv9-106X_upgrade2018_realistic_v16_L1v1-v1%2FNANOAODSIM&instance=prod/global

Updates on W signal modeling

« Various W samples are merged to fully cover the wide M range with enough statistics
* Following study from Run2 W' analysis (CADI, JHEP)

* Procedure for merging W samples
* Onshell sample merging

« Select M;, < 100 GeV events at generator-level

* Using the LHE-level HT for event selection

« HT < 100 GeV: onshell inclusive sample
« HT > 100 GeV: onshell boosted sample

* Offshell sample merging

* Merge high mass binned offshell samples

« Apply proper M, cuts for smooth continuity in generator-level mass spectrum

HT

Offshell

Onshell

(ex. M-100 + M-200: Select events with 100 GeV < M, < 200 GeV to patch with M-200 sample)

* Apply muon filtering

* Select events with muon in final state for samples used in patching

* Higher order cross section normalization

100 GeV M,,

* Both offshell and boosted W samples are normalized to NNLO QCD and NLO EWK cross sections, provided by W' group and dark matter group

Sample

Onshell inclusive W — Iv

Onshell HT-binned W — Iv
(divided in 7 samples)

Offshell M(W)-binned
(W—pv or W—tv, divided in 5 samples)

W mass cut

M,, > 100 GeV

HT cut

HT <100 GeV

Selected decay channel

Wou, W—v, - pyyu,

k-factor

NNLO (QCD) + NLO (EWK)

NNLO (QCD) + NLO (EWK)



https://cms.cern.ch/iCMS/analysisadmin/cadilines?line=EXO-19-017&tp=an&id=2249&ancode=EXO-19-017
http://dx.doi.org/10.1007/JHEP07(2022)067
https://cms.cern.ch/iCMS/analysisadmin/cadilines?line=EXO-19-017&tp=an&id=2249&ancode=EXO-19-017
https://cds.cern.ch/record/2264512

Gen-level distributions: W mass and LHE-level HT

W onshell
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* 4 different samples smoothly patched over generator level W mass distribution
* Checked the smoothness by zooming in each patched area (with 1 GeV binning)
* Also checked the LHE-level HT distribution is also well patched after applying k factor to boosted W samples




2018

59.83 (b1

(Other eras at backup)

©
e

Background / Da

0.25

0.2

0.15

0.1

0.05

Loose lepton p, threshold study

MCbkg/ Data with different loose lepton veto cut

B O TThbar (Loosé lepton pT>§ 10 GeVE)
- 0 TTbar (Loosé lepton p_ > 25 GeV) ,
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pT >25GeV pT>10GeV
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Difference

-35044

-31054.66

-21813.9

-6382.08

-1431.14

-2330.7

-17.1

-69.75

Total # of events for Data and background MCs

» Tried lowering the loose lepton p cut to 10 GeV to reduce the background

« Checked MCbkg/ Data ratio of two main background processes (ff and neutral DY) as a function of M}V

 Lowering the loose lepton p - efficiently reduced the backgrounds




Loose lepton p, threshold study

2018
59.83 (b1

(Other eras at backup)

(Data-MC;,)/ Data with different loose lepton veto cut
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» Tried lowering the loose lepton p;- cut to 10 GeV to reduce the background
» Also checked the Signal/Data ratio: Even though updating the p;threshold removes some data, it mostly

comes from the background, and the signal ratio increases for overall M}V range including high M}V region

 Decided to update the loose lepton p;threshold to 10 GeV




MET type study

2018 m— PUPP| MET
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—1 MET resolution = |
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Resolution Resolution

e Jo decide which MET type to use, checked the MET and M}V resolutions for each MET type
e Compared the results using PF MET, PUPPI MET, DeepMET (resolution tune), DeepMET (response tune)
e Make histogram of ME (M}V ) resolution, fit using Gauss, and normalize the fitting result to compare the result with other MET types




MET type study

Evaluating MET resolution across various MET bins for 4 different MET algorithms

2018 -3l MET resolution (500 GeV < MET <1 TeV) B MET resolution (1 TeV < MET <2 TeV)
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Resolution Resolution

e Jo decide which MET type to use, checked the MET and M}V resolutions for each MET type

 Compared the results using PF MET, PUPPI MET, DeepMET (resolution tune), DeepMET (response tune)
* For the MET resolution, DeepMET (reso. tune) showed best results




MET type study

Evaluating M}V resolution across various M}V bins for 4 different MET algorithms
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Resolution Resolution

e Jo decide which MET type to use, checked the MET and M}V resolutions for each MET type
 Compared the results using PF MET, PUPPI MET, DeepMET (resolution tune), DeepMET (response tune)
- Forthe M’ resolution, PUPPI MET showed best result
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MET type study

MET and M}V resolution comparison between 4 MET algorithms

MET resolution (Era: 2018)
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e Checked sigma value of each MET type as a function of ME (M}V ) bins

« DeepMET(reso. tune) shows good resolution for MET up to 2 TeV, while PUPPI MET shows best M}V resolution for high M}V region (over 1 TeV)

« Since our main observable is M;V , decided to use PUPPI MET




Event, object selection and filter

2016 2017 2018 List of Noise Filters

Trigger Mu50 || TkMu50 § Mu50 || TkMu100 || OldMu100 Primary vertex filter

---------------------------------- J--------------------------------------------------------------

Require single highPt muon

Muon requirement High p, Muon: TuneP py > 53 GeV && Global highPt ID && TkRellso < 0.1 && highPurity && |7 |< 2.4

HBHEIso noise filter

---'----------------

 ECALTPfiter

Use all recommended filter

Noise filter No ecalBadCalibFilter

Veto event with additional loose muon or electron

Loose lepton veto Loose Muon: TuneP p, > 10 GeV && LooselD && |7| < 2.4
Loose Electron: TuneP p, > 10 GeV && LooselD && || < 2.5 excluding ECAL gap

Require W transverse mass > 200 GeV ECAL bad calibration filter update




2016 preVFP
19.5 b1

Data
Wdets
TTbar

DY
Diboson
SingleTop
WToTauNu
B WGamma

Updated Data vs MC distribution
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Result for 2016 preVFP (19.5 fb_l) with updated selection, correction and background MC samples

Using same binning as ATLAS paper (link) for the M}V for now, will optimize further

QCD will be added after study for better background modeling



https://cds.cern.ch/record/2925841

2016 postVFP
16.8 b1
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Updated Data vs MC distribution
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Result for 2016 postVFP (16.8 fb_l) with updated selection, correction and background MC samples

Using same binning as ATLAS paper (link) for the M}V for now, will optimize further

QCD will be added after study for better background modeling


https://cds.cern.ch/record/2925841

2017
41.48 b

Data
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Updated Data vs MC distribution
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Result for 2017 (41.48 fb_l) with updated selection, correction and background MC samples

Using same binning as ATLAS paper (link) for the M}V for now, will optimize further

QCD will be added after study for better background modeling


https://cds.cern.ch/record/2925841
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Updated Data vs MC distribution
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 Result for 2018 (59.83 fb_l) with updated selection, correction and background MC samples
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e Using same binning as ATLAS paper (link) for the M}V for now, will optimize further

QCD will be added after study for better background modeling



https://cds.cern.ch/record/2925841

