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Leptons and Photons
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A Muons, electrons, photons, and tau leptons are essential components of the LHC experiments' physics program.
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A Without their accurate reconstruction and identification, it would be impossible to perform any measurement or search for

new physics.
A Each experiment reconstructs these in netso- different, yet characteristic ways.
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I The basic principle O WS

Electrons & Photons

deposit energy in /

EM calorimeter »* Tau leptons

Tau leptons can decay leptonically or hadronically.
(Will not be discussed in this talk)

Being charged,
electrons leave hits
in the tracker

Dedicated sub detector
to detect muons

Being charged,
muons leave hits
in the tracker

/’ Tracker information is
U4
also be used for photons

Muon Electromagnetic
Tracker g

detector/spectrometer calorimeter

A very approximate version
of what is the rough -
principle of all the detectors.
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Offline Identification
reconstruction
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B Triggering in Run 3

A The trigger system selects which collision eve 3 12| SR T
to record for further analysis. S| reminary un 3 of the LHC &
& 1r 4 &8
A It is a somewhat toned down version of the ~ “ | pEs s
full offline reconstruction, to quickly access 08 )
data quality and physics content online at the . un-prescaled single electron,
- - - 06 - -
time of collisions. | pT requirement of 32 GeV,
_ _ _ _ i strong quality requirements
A Object requirement, machine learning, and 04|
particle ID are used to trigger the right kind [ ‘ RPN
of events and store them for further analysis e = 200<pl <250
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A dedicated Trigger talk by Marianna Fontana was orf28ay: Link
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https://indico.cern.ch/event/1198609/timetable/?view=standard#266-online-reconstruction-and
https://cds.cern.ch/record/2773174
https://cds.cern.ch/record/2855389

CERN CMS
Triggering in Run 3 q

A Before online reconstruction of the event, information present at the hardware level can also be exploited

A These would usually require something like the presence of a certain amount of energy in the calorimeter,
muon detector, etc.
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Events / 0.5 GeV

A Events that pass trigger A Already after the startup of the machine, experiments at LHC have
requirements are subjected to full seen an excellent performance of the detectors and reconstruction

offline reconstruction.

A It is at this stage, analysis quality A This is here demonstrated by the ability to reconstruct di- electron
objects are reconstructed for most mass (shown for ATLAS) and to model momentum loss due to

purposes (vell mostly!)

A Leptons and Photons reconstructed Run 3 of the LHC
at this stage ;‘F’?-.----p---|~--|~-- 3429 fb™' 2022 (136 TeV,
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Offline reconstruction s

algorithms in Run 3 at 13.6 TeV.

bremsstrahlung from electrons (shown for CMS) in ZbS S @®

-

<t =

S 450 CM imi ) Data 2022 3

. Run 3 of the LHC S 0= CMS Freiiminary E

x10 R %400,—fmem>0 =

35F ATLAS Prellmlnary o E 5 3501 ECAL Barrel =

Job VE-188TeV, 1310 b 2022Data s00E- E

“E = 250% . =

esE = 2002— ) —i

2.0 — 1502— L s —i

152— _f 100;— R S SPRIPRIPIP S R _;

- . 50 <
1.0 ? E e 2F
05F - % 1.5F

F 3 F R

0 0.5
070 75 80 85 90 95 100 105 110 0E

0 01 02 03 04 05 06 07 08 08 1
Mee [GeV]

Anshul Kapoor, CCASHEP (Beijing), on behalf of CMS, ATLAS, LHCb, and ALICE 6



