Studying muon pair production based on open data from CMS
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Search for dark matter candidate particles (TM) and verification of predictions § 'E CMS Open Data &
"portal” models of TM are one of the priorities of the physical program of gg u o Dy PYTHIAa} 1] ]
experiments at the Large Hadron Collider. The efforts of the collaborations will § 107 = —— —+ =
make it possible to verify the predictions of only a small number of simplified § - NNLO, FEWZ + MSTWO08 |~ =
theoretical scenarios. In this regard, the task rise of reinterpreting previously & 102 _'—__ :{t | = CMS Data «—|2| -
obtained experimental results within the framework of extended theoretical models. . e + =
To do this, it is proposed to use open data from LHC, which are posted in public 10°2 + |
access. The initial stage of such an analysis is to compare measurements of the —— -
characteristics of the processes of the Standard Model on open data with official 10 |
experimental results and to simulate the processes of formation of particles of the —+— s
extended calibration sector (as a reference model) and TM particles s h
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© N ixel >0 The differential cross-section GLO 29 for the Drell-Yan process as a function of the invariant mass of the muon
z pu
N 1 pair is presented. Open data (CMS Open Data) and official data (CMS Data) from the CMS collaboration for LHC
segmentmachted > 3. Impact parameter RUNI1 at 4/s=7 TeV are utilized. Below, the ratios of the cross-sections obtained from CMS Open Data to those of
OP. /P. <0.3 the simulated processes using PYTHIA6 and FEWZ are provided. Additionally, the ratios of CMS Open Data
= T T . | dxy |< 2 mm cross-sections to the official data from the CMS Data collaboration are presented.
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The differential cross-section for the Drell-Yan process as a function of the invariant mass of the muon pair is

presented. Open data (CMS Open Data) and official data (CMS Data) from the CMS collaboration for LHC RUN1
at v/s=13 TeV are utilized. The lower histogram illustrates the ratio of reconstructed data to background.

4 3. Invariant mass A 5. What has been done
RUN2015 = All statistics from RUN2010 and RUN2015 have been analyzed

*g 1 v Kinematic characteristics of events with muon pairs have been obtained

5 = ﬂ o pesbpenbata v' The Differential cross-section of the Drell-Yan process has been calculated based

§ 10 _p —— [1] on the invariant mass of muon pair 1035+16 pb, 60 <m,, <120 GeV /¢* for RUN2010.

Z b i S Dibecon v' 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
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from the collaboration.

v' 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

6. What is planned to be done
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_ » There are plans to end an analysis of the second stage of data from LHC RUN2
2 4 . . . . .
r’T‘j o g (open data) collected by the CMS experiment to obtain the differential cross-sections
>
=7 S 2 R of the Drell-Yan process.
L S B I RSN TR o b1 S 3. » Additionally, there are plans to model the processes of new calibration boson
& production and measure the upper limit of the Z' boson decay cross-section into a
4107 lepton pair.
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