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The Compact Muon Solenoid (CMS) experiment
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Reconstructed Physics Objects
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Triggering Is essential at collider experiments
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Triggering Is essential at collider experiments
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CMS Data Content
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summary.
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Use the HLT reconstruction
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HLT reconstruction: Muons

Efficiency measured with respect to offline muons matched to an L1 muon.
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HLT reconstruction: Muons

Efficiency measured with respect to offline muons matched to an L1 muon.
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HLT reconstruction: Photons

Efficiency measured with offline photons matched to a scouting photon.
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HLT reconstruction: Jets

Efficiency defined with respect to offline reconstructed jets in an unbiased sample.
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What can be removed from CMS Data?
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Just store HLT Ph

Collisions: ~ 30 MHz
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Scouting: New data format
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Scouting: New data format
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Scouting: N
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Run 2 Scouting Physics: Dark Matter search

o ] T T I B ' ] 95% CL observed exclusions
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Vs =13 TeV, 27 fb~!

Dijet Scouting (PRL 117, 031802)
Vs =8TeV, 19.7 fb™

Observed limits on the S

Dijet+ISR Scouting (PLB 805, 135448)
Vs =13 TeV, 18.3 fb

universal coupling

Boosted Dijet+y (PRL 123, 231803)
VS =13TeV, 35.9 fb-"

between a leptophobic

Boosted Dijet (PRD 100, 112007)
Vs =13 TeV, 77.0 fb

Dijet b-tagged (PRL 120, 201801)
Vs =8TeV, 19.7 fb!

Z’ boson and quarks.

1071} Dijet x, (JHEP 2018, 130)

Vs =13 TeV, 35.9 fb!

Dijet (JHEP 2020, 033)
Vs =13 TeV, 137 b’

Z -qq |
y Dijet x, (EPJC 78, 789)
L | N | L | L ~ Vs=13TeV, 35.9 b
10 20 50 100 200 500 1000 3000
mz [GeV]

. Tome L Laboratory 18 A.R.Sahasransu, asahasra@cern.ch 7 Aug 2024



mailto:asahasra@cern.ch
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Run 3 has all
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HLT Tracking Efficiency

Reco. Improvement: Pixel Tracking

Tracking performed at one go seeded by pixel tracks with pt > 0.3 GeV and at

least 3 pixel hits.

* Pixel seed is required to match to one of the primary vertex.
Better tracking performance and code optimised for GPUSs.
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Reco. Improvement:
Hybrid HLT farm

e 200 nodes with 2 AMD Milan 64-core
CPUs and 2 Nvidia Tesla T4 GPUs each
node.

 ECAL, HCAL and Pixel Track reco. (~40%)
are now done in GPUSs.
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Reco. Improvement:
Hybrid HLT farm

e 200 nodes with 2 AMD Milan 64-core

CPUs and 2 Nvidia Tesla T4 GPUs each

node.

ECAL, HCAL and Pixel Track reco. (~40%)
are now done in GPUSs.
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Run 3 Scouting parameters
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Observation of fully hadronic
top quark decays in the
iInvariant mass of three jets
with QCD multi-jet background
with and without a NN
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Run 2 Muons: Invariant Mass plot

Di-muon invariant mass
spectrum and event
rate of each L1 seed
obtained with the
scouting stream

reconstructed at the
HLT with L = 60 fb-1.

CMS

% Science and Rutherford Appleton
Technology
Facilities Council Laboratory

Events/GeV

10'2
10"
10'°
10°

10°
107
10° £
10°

10%
10°
102

CMS

60 fb™' (13 TeV, 2018)

L1-Trigger Selection Requirements

3u, p. > 5/3/3 GeV

2, P, > 0 GeV, Ini<1.5, 0OS, AR<1.4

—_— 2, p. > 4 GeV, OS, AR<1.2 1y, p. > 22 GeV
—_— 2, P> 0 GeV, Inl<1.4, OS, AR<1.4

2u, P, > 4.5 GeV, OS

2y, P> 4.5 GeV, Inl<2, OS, m(2n)>7 GeV

Scouting Dimuon Events
Jw pT(p)> 3 GeV, n(p) < 2.4, opposite sign

P> 5/5/3 GeV

2y, P, > 4.5 GeV, Inl<2, 0OS, 7<m(2.)<18 GeV

24U, p_ >4.5 GeV, 0S, AR<1.2
T

2u, P, > 0 GeV, Ini<1.5, OS, AR<1.4
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