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https://opendata.cern.ch/docs/cern-open-data-policy-for-lhc-
experiments

https://opendata.cern.ch/

1. Search for the production of dark matter candidates in association with 
heavy dimuon resonance using the CMS open data for pp collisions at √ s = 

8 TeV arXiv:2109.11274v3 

2. Disentangling Quarks and Gluons with CMS Open Data arXiv:2205.04459v2

Articles using CMS open data

3. Jet Substructure Studies with CMS Open Data arXiv:1704.05842v3

Open Data CMS
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Drell-Yan process

Sector
SM

Sector
DM

CMS NOTE AN-11-
013Measurement of the Drell-Yan Cross 

Section in pp Collisions at √s = 7 TeV 

arXiv:1108.0566

The Drell-Yan process is the main 
background in the search for signals of 
new physics beyond the Standard Model 
(SM), particularly in the search for 
candidate particles for the role of the 
Dark Matter

arXiv:1108.0566
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Datasets and selection criteria for muons

L_{in
g}

 PYTHIA6 with 
CTEQ6 PDF 
function

  

 The energy in 
the center-of-
mass frame is 
7 TeV

 Luminosity: 

Reconstructed datasets :
Mu Run2010A Apr21ReReco-v1 AOD
Mu Run2010B Apr21ReReco-v1 AOD

Reconstructed datasets :
Mu Run2010A Apr21ReReco-v1 AOD
Mu Run2010B Apr21ReReco-v1 AOD

Monte-Carlo datasets:
DYToMuMu M-20 TuneZ2Star, 1300.0 pb
WToMuNu TuneZ2star, 9181.0 pb
QCD_Pt_15to30_TuneZ2star, 
815,912,800.0 pb
QCD_Pt_30to50_TuneZ2star, 53122370.0 
pb
QCD_Pt_50to80_TuneZ2star, 6359119.0 pb
QCD_Pt_120to170_Tune4C, 128761.3 pb
QCD_Pt_170to300_TuneZ2star, 24262.83 
pb
QCD_Pt_300to470_TuneZ2star, 1168.494 
pb
QCD_Pt470to600_Tune23, 77.03948 pb
QCD_Pt600to800_Tune23, 15.55374 pb

Monte-Carlo datasets:
DYToMuMu M-20 TuneZ2Star, 1300.0 pb
WToMuNu TuneZ2star, 9181.0 pb
QCD_Pt_15to30_TuneZ2star, 
815,912,800.0 pb
QCD_Pt_30to50_TuneZ2star, 53122370.0 
pb
QCD_Pt_50to80_TuneZ2star, 6359119.0 pb
QCD_Pt_120to170_Tune4C, 128761.3 pb
QCD_Pt_170to300_TuneZ2star, 24262.83 
pb
QCD_Pt_300to470_TuneZ2star, 1168.494 
pb
QCD_Pt470to600_Tune23, 77.03948 pb
QCD_Pt600to800_Tune23, 15.55374 pb

Name Selection cut 

Kinematic

Muon 
identification

Each muon should be Global 
and Tracker Muon

Impact 
parameter 

Isolation

Angel 
between 
muon tracks

Vertex 
Probability
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Invariant mass of muon pair

After Muon Identification After all of cuts

normalization coefficient

arXiv:1108.056
6
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Efficiency

arXiv:1108.0566
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Cross Section

arXiv:1108.0566

Open Data
arXiv:1108.0566

Korsakov Y., Minsk 2023 

ingLA
N








i

i
i

normnorm

norm
i M

R
r

A

N
A

N

R






 ,








2/12060,161035 сGeVmpb  
2/12060,8940 сGeVmpb  

][GeVM 

][GeVM 



Conclusions

 The results of this work can be used in further searches for physics beyond the Standard Model, 
particularly in the search for candidate particles for dark matter

 All statistics from RUN2010 have been analyzed
 Kinematic characteristics of events with muon pairs have been obtained
 The Differential cross-section of the Drell-Yan process has been calculated based on the 

invariant mass of muon pairs
 A comparison is made between the results of the analysis of the CMS open data and 

predictions of the Standard Model, as well as previously published results from the 
collaboration.

 The agreement between the measurement results and calculations at the leading-order of the 
electroweak theory and the next-to-leading order of QCD is demonstrated
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Thanks for your attention!
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CMS VM Image, for 2010 CMS 
open data

1. VirtualBox

2. Docker
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Стат
ья 

Открытые 
данные 

Отсутствует набор 
«C»

arXiv:1812.10529

http://opendata.cern.ch/record/14211

http://opendata.cern.ch/record/14210

CMS AN-15-324

L_{ing} = 2.255382597 fb^{-1}

L_{ing} = 2.648702895 fb^{-1}

Интегральная 
светимость для D 

набора  
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Datasets path X-section 
(pb)

DYJetsToLL_M-5to50
(http://opendata.cern.ch/
record/16478)

73036

DYJetsToLL_M-50
(http://opendata.cern.ch/
record/16465)

5416

DYJetsToLL_M-100to200
(http://
opendata.cern.ch/
record/16426)

169

DYJetsToLL_M-200to400
(http://opendata.cern.ch/
record/16438)

6

DYJetsToLL_M-400to500
(http://
opendata.cern.ch/
record/16440)

0.3584

DYJetsToLL_M-500to700
(http://opendata.cern.ch/
record/16441)

0.1589

DYJetsToLL_M-700to800
(http://opendata.cern.ch/
record/16479)

0.02218

DYJetsToLL_M-800to1000
(http://opendata.cern.ch/
record/16482)

0.02138

DYJetsToLL_M-
1000to1500
(http://opendata.cern.ch/
record/16425)

DYJetsToLL_M-
1000to1500
(http://
opendata.cern.ch/
record/16424)

DYJetsToLL_M-
2000to3000
(http://
opendata.cern.ch/
record/16435)

Стат
ья 

Открытые 
данные 

arXiv:1812.10529
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Datasets path X-section (pb) Number of Events

TT_TuneCUETP8M1 (http://opendata.cern.ch/record/19991)

 ttWJets (http://opendata.cern.ch/record/22310)

WWTo2L2Nu (http://opendata.cern.ch/record/20661)

WZTo1L3Nu (http://opendata.cern.ch/record/20684)

W2JetsToLNu (http://opendata.cern.ch/record/20512)

ZZTo4L (http://opendata.cern.ch/record/21597)

ZZTo2L2Nu (http://opendata.cern.ch/record/21593)

QCD_Pt-15to20 (http://opendata.cern.ch/record/18326)

QCD_Pt-20to30 (http://opendata.cern.ch/record/18333)

QCD_Pt-30to50 (http://opendata.cern.ch/record/18340)

QCD_Pt-50to80 (http://opendata.cern.ch/record/18350)

QCD_Pt-80to120 (http://opendata.cern.ch/record/18354)

QCD_Pt-120to170 (http://opendata.cern.ch/record/18323)

QCD_Pt-170to300 (http://opendata.cern.ch/record/18331)

QCD_Pt-300to470 (http://opendata.cern.ch/record/18335)

QCD_Pt-470to600 (http://opendata.cern.ch/record/18348)

QCD_Pt-600to800 (http://opendata.cern.ch/record/18351)

QCD_Pt-800to1000 (http://opendata.cern.ch/record/18352)

Pt-1000toInf (http://opendata.cern.ch/record/18316)
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Open Data, Single Muon RUN2015 
arXiv:1812.10529CMS AN-15-324
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