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Updated search for a standard model-like Higgs boson in
the mass range between 70 and 110 GeV in the diphoton
final state in proton-proton collisions at /s = 8 and 13 TeV

The results of a search for a standard model-like Higgs boson in the mass range be-
tween 70 and 110 GeV decaying into two photons are presented. The analysis uses the
data set collected with the CMS experiment in proton-proton collisions cortesponding
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ods, at 4/§ =13 TeV. The expected 95% confidence level upper limits on the product
of the cross section and branching fraction into two photons are presented. The re-
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2012 (5 STeV) and 2016 (/5 =13TeV), corresponding to, respectively, 19.7 fb

and 359",

The CMS Collaboration

Abstract

2020/12/01
Archive Hash: 9df1746-D




36 : Run2 ECAL'IEﬁEﬁH?-E

> Run-2 R AL SR MERERR ST, o/vE

5%

RATEATFREBZENRIE. KFEH
FRBIBESMCH LM
« EGM-17-001 (e/y performance) : #E &% 1E

JINST

- EGM-18-002 : ERTEE

Performance of e/~ reconstruction and identification
withthe CMS detector in proton-proton collisions at

V(5)=13 Tev
CMS AN-20-075

D(b\bmh Bhowmik', Satyaki Bhattacharya', Kuntal \hndlll Riccardo Paramatti?, Livia
Soffi?, Federico Vazzoler’, Swagata Mukhuqne Ashim Rn\ Chia Ming Kuo®, Ming-Yan
Lee®, Long-Hoa Cao Phuc®, Thi Hien Doan’, Linda Finco®, Tlya Kravchenko®, Robert Tabb®,
Sam ]an\m Harpvr", Susan Shotkin Gascon®, Tom Gustaaf M ('mnc]h”, Inna Kutcher'’, Jonas
Rembser'”, Neil Raymond Schroeder'!, Rajdeep Chatterjee'", Roger Rusack'", \hllpl Jain"!,
Soham makhm 2, Afiq A \nuu'I Anshul Kapoor'!, Ram kmhm 5hmm \mﬁuan

Tao", , Hyejin Kw on'?, Jess Wong'®, Nicola Minafra, and Jack klm,

! Saha Institute of Nuclear Physics
2INFN, Roma
Y INFN, Trieste
{ RWTH, Aachen
SNCU, Taiwan
© University of Nebraska, Lincoln
7Rutherford Appleton Lab
* Centre National de la Recherche Scientifique
¥ Ghent University
10 Centre National de la Recherche Scientifique
n University of Minnesota (US)
"2 TIFR, India
1 DESY
" IHEP, Beijing
15 Seoul National University
16 Brown University
17 The University of Kansas

Electron and photon reconstruction and identification with

the CMS experiment at the CERN LHC

EGM-17-001

Draft PAPER

The performance is presented of the reconstruction and identification algorithins for
electrons and photons with the CMS experiment at the LHC. The reported results are
based on proton-proton collision data collected at a center-of-mass energy of 13 TeV
and recorded in 2016-2018, corresponding to an integrated luminosity of 1361,
Results obtained from lead-lead collision data collected at | /Sy = 5.02 TeV are also
presented. Innovative techniques are used to reconstruct the electron and photon
signals in the detector and to optimize the energy resolution. Events with electrons
and photons in the final state are used to measure the energy resolution and energy
scale uncertainty in the recorded events. The measured energy resolution for elec-
trons produced in Z boson decays in proton-proton collision data ranges from 2 to
5%, depending on electron pseudorapidity and energy loss through bremsstrahlung
in the detector material The energy scale in the same range of energies is measured
with an uncertainty smaller than 0.1% (0.3%) in the barrel (endcap) region in proton-
proton collisions and better than 1% (3%) in the barrel (endcap) region in heavy ion
collisions. The timing resolution for electrons from Z boson decays with the full 2016-
2018 proton-proton collision data set is measured to be 200 ps.
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6.1 Electron veto efficiency and scale factors 27

6.1 Electron veto efficiency and scale factors

The effect on t|1e signal photon efficiendy of the electron veto requirement has been evaluated

from data in a sample of Z— upu7y events with high photon purity, selected as described in
Section 8.2 and compared with events selected in a simulated sample of Drell-Yan events. Ad-
ditionally, the Z— pp event is rejected if the track of the closest y object to  shares the same
track with an electron present to reduce the very small bias (can be negligible w.r.t the statisti-
cal uncertainty) on the photon efficiency due to the effect from the closest . The photon from
Z— ppy in a mass window 60 to 120 GeV is additionally subjected to the preselection criteria

8.2 Validation with Z — uuy

A sample o! !—> upy events has been selected in data with very high photon purity (98%).

The data sample is based on the di-muon Primary Dataset listed in Section 2.1, with a total
integrated luminosity of 35.9 b

The simulated sample used is the DYJet sToLL listed in Section 2.2.2.
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Common tools to all measurements for the Common tools for analyses of Higgs boson decay in the
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s The effect on the signal photon efficiency of the electron veto requirement is evaluated from

s datain asample of Z— ppy events with high photon purity, selected as described in Section 7.2 Abstract

s« 7-2 Photon ID Validation with Z — puvy The common studies and inputs used by the multiple H — 77 analyses are described.
These studies are performed using the dataset recorded in 2016-2018 by the CMS ex-

555 or(s): J. periment at the LHC from pp collisions at centre-of-mass energy of 13 TeV corre-

556 sponding to an integrated luminosity of 137.4 bl

ss7 - A sample of Z— iy events is selected in data with very high photon purity (~99.5%) after the
sss  Z— ppy event selections, the photon candidate passing the H— jijiy preselection as described — H IG'19'013 fU|| Runz ttH+CP) PRL 125, 061801
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