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How our detector looked liked earlier this week.

N.Leonardo. CMS Overview
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Barrel ECAL/HCAL

- * Replace FE/BE electronics
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e Track information in L1-Trigger
e L1-Trigger: 12.5 ms latency — output 750 kHz
® HLT output 7.5 kHz

Muon Systems

v ‘V\ ' ® Replace DT & CSC FE/BE Electronics
-i’? \ — ® Complete RPC coverage in region 1.5<h<2.4
New .Endcap = 'A‘P ) > ® Muon tagging 2.4<h<3
Calorimeters . ! y / \
® Rad. tolerant — high granularity 1 ' //
® 3D capable ] | A

ometer | PPS

st proposed addition

New Tracker
phase 2 upgrade

 Rad. tolerant — high granularity — \

significant less material

¢ 40 MHz selective readout (pT>2 GeV)
in Outer Tracker for L1 -Trigger

¢ Extended coverage to h=4

MIP Precision Timing Detector

e Barrel: Crystal +SiPM
® Endcap: Low Gain Avalanche Diodes

N.Leonardo. CMS Overview 3
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Cooldown Powering tests, magnet training Collisions with
& equipment checkout high intensity

LHC HL-LHC

LS3

13 TeV 13-14 TeV 14 TeV e
gplice consolidation 7 .
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R2E project POISFCOIL Installation A
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Updates to schedule (being refined):

- LS2 extended by 2+ months

- 2021: reduced pp run (8-20/fb); 1Tmonth PbPb run

- energy (13 vs 14TeV) to be decided early 2021, desirably constant for entire run
- Run3 extended by 1 year; LS3 to start 2025

N.Leonardo, CMS Overview 4
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 Physics exploration of LHC data

pp & PbPb — Run2 (&Run1) datasets

e precision measurements & searches for rare processes

* Higgs, Top, B, Quarkonia, EWK, SUSY, Dark Matter, QCD, QGP
 HL-LHC projections: Heavy Flavour & Higgs (input for ESPPU)

 Detector maintenance & operation

« PPS Jonathan
« ECAL
« Computing
* Detector upgrade (HL-LHC)
e MTD Tahereh

 ECAL, HGCAL

Training & Outreach
+ @CERN, @QLIP, @IST

N.Leonardo, CMS Overview 5
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* Higgs
* HH-—bbtTt, H—>T1T, H—QY
* top/EWK
* tt—=bblt, W—=1/u (LFU); pp—pptt, ppWW Alex
« SUSY/DM
» stop—bffx (4-body); pp—~H+MET Diogo

« Quarkonia

* P-wave polarizations, Xc—yy
B physics

* B production&properties; B— uu
 Heavy ions

* B hadrons as QGP probes, B~ X

N.Leonardo, CMS Overview
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« probe the Higgs self-coupling

* search for HH—bbTt using full Run2 data

* sensitivity improvement w/ advanced deep learning
« delivered sensitivity study for HL-LHC
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6.Strong, M.Gallinaro, M.Bengala, R.Santo
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HH current Run2;: 10xSM

expect HL-LHC: 30

,CMS Phase - 2 Simulation Preliminary 3000 fb~! (14 TeV)

CYRM-2019-007.221

10

10*

d(Ao)
dp

0.0 0.2 0.4 0.6
Class prediction

Higgs ML challenge paper
G.Strong, arXiv:2002.01427

Matches performance of winning solution but with large

reduction in train and inference time, and hardware requirements

N.Leonardo. CMS Overview

0 CMS Phase-2 3000 fo' (14 TeV)
= F Simulation Preliminary Assumes SM HH signal
[ '_ —_ -
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Ky,
LUMIN
PyTorch wrapper for HEP
lumin.readthedocs.io
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https://arxiv.org/abs/1912.07706
https://arxiv.org/abs/2002.01427
http://lumin.readthedocs.io/
https://e-publishing.cern.ch/index.php/CYRM/article/view/952
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M.Araiijo, P.Faccioli, J.Seixas
* first measurements of P-wave quarkonium polarisations: Xc2/Xc1 ratios

« vyield first significant departure from unpolarized production scenario

previously established for S-wave quarkonia: Q(nS), Y(nS)
arxiv:1912.07706 (PRL)
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e e ' EVRIESVE EERE i O Input o Data
3.2 3.3 3.4 3.6 3.7 T
(J/IPY) (GeV) 2 3 4 5 6 7 8 9 10 11
pIM
Signals reconstructed as . — J/Y y — Yu ee ,
with photon conversions to e+e- pairs in tracker. W(0) =1+ Ag cos”0
Polarisation extracted following proposed method: study muon emission angle
P. Faccioli et al., PRD 83 (2011) 096001 0 in J/¥ rest frame
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Researchers take CMS shifts Undergraduate student High school student
LIP room @IST chats visits @CERN

(ECAL, Muon, Computing)
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A ultima tomada de dados do LHC Run2

A experiéncia CMS na sala LIP@IST

20/11/2018

O qué: turnos de tomada de dados de CMS no LHC
| Quando: 19-25/11(evento especial 20/11 as 15:00-18:00)
| Onde: Sala LIP no IST (2 entrada do edificio de Matematica/Fisica)

|
[ Porqué agora: préxima oportunidade s6 daqui a 2 anos!

Certifying CMS
data quality from
the LIP ROC at IST

The LHC provides CMS with millions of
collisions each second, and a wealth of
physics data is obtained from the proton
proton interactions. Before the data

is made available for physics analyses,
however, it needs to be ensured that

) all relevant CMS sub-detectors were
N.Leonardo CMS Overview performing optimally during the data
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CERN-THESIS-2019-280

CERN-THESIS-2018-274 CERN-THESIS-2019-256
https://cds.cern.ch/record/2649927 https://cds.cern.ch/record/2705630 https://cds.cern.ch/record/2708053
Defense: May 2018 Defense: October 2019 Defense: December 2019

TECNICO
LISBOA

TECNICO )
W LISBOA TECNICO
LISBOA

Measurement of b-quark fragmentation fraction ratios Probing the quark gluon plasma medium through B meson
at the CMS experiment: a key ingredient for the production measurements in PbPb collisions at the LHC
Bg — utu rare decay analysis Search for exclusively produced top quark pairs at the LHC

Julia Manuela Cardoso Silva  Rihai
Bruno Afonso Fontana Santos Alves Beatriz Ribeiro Lopes

Quarks

Gluons
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