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OUTLINE

LHC STATUS AND LUMINOSITY
CMS PUBLICATIONS
A FEW SELECTED RESULTS IN:
* (OBJECT RECONSTRUCTION
* ELECTROWEAK
* TOP PHYSICS
* SUSY/EXOTICA

CMS DETECTOR UPGRADES

SUMMARY
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CMS Detector

Weight ,000 tonnes Silicon Trackers

Diameter Om | S—

Length 287 m / .

Magnetic field: 3.8 T / Superconducting
/ Solenoid

y/h, Preshower
7/
y/ y < , Forward
< /4y 4Calorimeter

Return Yoke

Electromagnetic .
Calorimeter

Hadron Calorimeter

This talk gives an overview of the
recent activities in CMS.

A small sample of recent results in
each area is presented.




LHC STATUS

LHC / HL-

L%

HL-LHC
installation

e e Pae Ras s

experiment
upgrade phase 2

CERN-2017-007-M

® RUN 2 OF THE LHC PROGRAM COMPLETED IN 2018.
®* | ONG SHUTDOWN 2 ONGOING: LHC AND CMS PHASE 1 UPGRADES
* DUETO COVID-19 DELAYS, NO PHYSICS RUNS EXPECTED DURING 2021
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https://doi.org/10.23731/CYRM-2017-004

INTEGRATED LUMINOSITY

With the 2018 dataset, CMS and ATLAS accumulated ~15 fimes the
dataset used for the discovery of the Higgs boson in 2012

The instantaneous luminosity (reflected in the pile-up) is now ~2 times the
design value.

CMS Integrated Luminosity, pp, vs =7, 8, 13 TeV CMS Average Pileup

Data included from 2010-03-30 11:22 to 2018-10-26 08:23 UTC

2018 (13 TeV): <u> = 37
2017 (13 TeV): <u> = 38
2016 (13 TeV): <u> = 27
2015 (13 TeV): <u> =13
2012 (8 TeV): <u> =21
2011 (7 TeV): <u> =10

I LHC Delivered: 192.29 !
[ CMS Recorded: 177.65 fb '

150 z’é

ol (13 TeV) =80.0 mb
ol (8 TeV)=73.0 mb
ol (7 TeV)=71.5 mb

Recorded Luminosity (pb !/1.00)
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Mean number of interactions per crossing

HTTPS://TWIKI.CERN.CH/TWIKI/BIN/VIEW/CMSPUBLIC/LUMIPUBLICRESULTS# MULTI YEAR PLOTS
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https://twiki.cern.ch/twiki/bin/view/CMSPublic/LumiPublicResults

“ON FRIDAY 19 JUNE 2020, SCIENTISTS AT THE CMS EXPERIMENT AT CERN'S LARGE
HADRON COLLIDER SUBMITTED THEIR 1,000TH PAPER. THIS MONUMENTAL ACHIEVEMENT
REFLECTS AN OUTSTANDING CONTRIBUTION TO HUMANITY'S UNDERSTANDING OF THE
UNIVERSE — AND IT'S JUST THE BEGINNING.”

https://cms.cern/news/cms-collaboration-celebrates-1000th-paper

Similar number of papers by ATLAS:
https://twiki.cern.ch/twiki/bin/view/AtlasPublic/WelbHome#papers table

972 collider data papers submitted as of 2020-06-14
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https://cms.cern/news/cms-collaboration-celebrates-1000th-paper
https://twiki.cern.ch/twiki/bin/view/AtlasPublic/WebHome

SM PROCESSES MEASURED AT THE LHC

HTTPS://TWIKI.CERN.CH/TWIKI/BIN/VIEW/CMSPUBLIC/PHYSICSRESULTSC OMBINED
CMS Preliminary

'W/Z i 7 TeV CMS measurement (L < 5.0 fb™)
I A A i 8 TeV CMS measurement (L < 19.6 fb™)

May 2020

1 II- Tin

e B 13 TeV CMS measurement (L < 137 fb™)
nigls): - s Theory prediction
. Lo Z Z Z CMS 95%CL limits at 7, 8 and 13 TeV
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All results at: http://cern.ch/go/pNj7
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https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsCombined

OBJECT RECONSTRUCTION




CMS-DP-2020-020

PERFORMANCE OF THE PILE-UP JET

IDENTIFICATION IN CMS FOR RUN 2

1'//
g Stochastic

pileup jet

”
.-/
-
i —

PILE UP JETS ARISE FROM PROTON COLLISIONS OTHER THAN THE
INTERESTING ONE “HS". PU JETS CAN BE REAL OR STOCHASTIC

(FROM RANDOM ENERGY DEPOSITS)

INCREASE THE BACKGROUND NOISE FOR MOST MEASUREMENTS
AND DEGRADE ENERGY RESOLUTION FOR SIGNAL.

LARGE IMPROVEMENT IN FORWARD REGION ACCOMPLISHED
LARGELY PHASE 1 UPGRADE OF PIXEL TRACKER INSTALLED IN

2016-2017 TECHNICAL STOP
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CMS Simulation Preliminary 2018, 13 TeV

AK4 CHS jets Drell-Yan Monte Carlo
0O<inl<2.5, p_<[20,50] GeV 2 leptons, p_()>25 GeV
All jets 70<M(I'T)(GeV)<110
—¢— PU jets
—¢— All jets passing PUID (95% WP)
—¢— PU jets passing PUID (95% WP)

<PU(2018)> = 32

2.5<Inl<2.75, p, £[20,50] GeV
===2016 training :

— 2017 training

Mistag rate

—-2018 training

A A
0‘0%.6 0.65 07 075 0.8 0.85 0.9 0.95 1
Efficiency



https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsDP20020

CMS-DP-2020-025

LARGE-R JET TAGGING (W & TOP)

Data from a t-tbar fagged sample

50.7 b (13 TeV) 59.7fb" (13 TeV)

E —+— Data (2018)
L CMs “ CMS & Data [ tt unmerged W

[ Preliminary - ) '
20000 - Preliminary = Data fit [ single top
— MC it B Wiets
ltimergedw [ WWWZ/ZZ

25000

P> 200 GeV
nl < 2.5
15000 —

Events / (5 GeV)

P, > 200 GeV

10000+t
= 7,,< 0.35

Boosted jets: lncto.asng transverse momentum, p, =
0 0 08 04 0% "0 07 08 08 60 70 80 90 100 110 120 130
) ALGOR|THM FOR THE RECONSTRUCTION OF Probe jet T,, Corrected PUPPI soft drop mass (GeV)

BOOSTED W AND TOP ‘ ] : ¢ Daia

CMS ] CMS B &t merged top

Prelimina ! Prelimina tt semimerged top

JETS RECONSTRUCTED WITH LARGE RADIUS o s ] e L EoToe

(R=0.8) PARAMETER ARE TAGGED AS MERGED b 4 oo s
Single top merged top N N 3 [ Single top unmerged top ]

W OR TOP USING THE “N-SUBJETTINESS" ] —

B Single top unmerged|top
B W+Jets - W Z+Jets

VARIABLE To; OR T3s mmZedts -?‘CtDI

® THE NOTE PRESENTS DATA-TO-SIMULATION SCALE
FACTORS USED IN THE IDENTIFICATION OF
HADRONICALLY DECAYING TOP QUARKS AND . | ] s :
W BOSONS USING THE FULL RUN 2 DATASET, S - R Eebalide Joo
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https://twiki.cern.ch/twiki/bin/viewauth/CMSPublic/PhysicsResultsDP20025

ELECTROWEAK
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CMS-HIG-19-003

CMS Experiment at the LHC, CERN
Data recorded: 2017-Oct-20 03:55:39.135168 GMT
™% Run / Event / LS: 305313 / 624767783 / 361

g2 F (EFT. mpronedi | ). NNLO

VBF INNLOQCD s NLO-EW) =~
VHINLOOQCD s NLO-EwW) —
e (INLO-QCD x NLO-EW) ——

veaw 13 TN
p = 125 Gel

m {
POFILHC S malo_sx

137" (13 TeV)

Events / 7 GeV
Events / 7 GeV

80 100 120 140 160 180 200

Mg, (GeV i ‘ m., (GeV)
NOVEL WAY TO UNDERSTAND NATURE OF HIGGS
PRODUCTION AT VERY LARGE MOMENTUM WHERE ‘ E ‘
PRODUCTION MODES ARE SIMILAR

Events / 7 GeV
Events / 7 GeV

THE ANALYSIS USES LARGE-R JET TAGGING AND
EXTRACTS SIGNAL STRENGTH IN BINS OF PT

THE SIGNAL STRENGTH MEASURED HAS A TOTAL
SIGNIFICANCE OF ONLY 2.5 SIGMA

86100 120740 160 T80 200 g TO0 120 140160 180200
mg,, (GeV) mg,, (GeV)
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http://cms-results.web.cern.ch/cms-results/public-results/superseded/HIG-19-003/index.html

CMS-PAS-HIG-19-005

COMBINED HIGGS PRODUCTION AND DECAY

MEASUREMENTS

Signal strengths

35.9-137 b (13 TeV)

CM,S, —— Observed t1c
Preliminary Py, = 90%
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COMBINED MEASUREMENTS OF THE PRODUCTION AND DECAY RATES OF THE HIGGS BOSON, ITS COUPLINGS TO

VECTOR BOSONS AND FERMIONS.

DATA CORRESPONDS TO AN INTEGRATED LUMINOSITY OF UP TO 137/FB, DEPENDING ON THE DECAY CHANNEL.
ALL RESULTS ARE FOUND TO BE COMPATIBLE WITH THE STANDARD MODEL WITHIN THE CURRENT UNCERTAINTIES.
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http://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/HIG-19-005/index.html

CMS-SMP-19-014

HEAVY TRIBOSON PRODUCTION

CMS Preiiminary 137 o' (13 TeV)

@ BDT-based total stat

O cut-based 1.02 +0.26 +0.21

combined -0.23 -0.20

+0.45 +0.32
1.1570.40 -0.30

+0.35 +0.32
0.86 31 -0.29

COUPLINGS OF THE SM
EVENTS RECONSTRUCTED USING 2-6 E/MU LEPTONS

+1.92 +1.78
2.247 155 124

RARE PROCESSES PROBING THE QUARTIC GAUGE

allowed <5.4 |

THE OBSERVED SIGNIFICANCES ARE : -
WWW : 3.3, WWZ:3.4, AND WZZ: 1.7 S S S SN A

WITH A COMBINED VALUE OF 5.7 SIGMA signal strength p

CMS Preliminary 137 b ' (13 TeV)

i Same-charge/3 lepton 4/5/6 lepton 4| Data and prediction
] 3 + Data = stat. uncertainty

- == Background * systematics

4| Triboson signals

il mwwwa,, -11539
E BWWZ 5, ~08627)
| MWZZ e, 2205
WZZZ =, =000

= | Bkg. in same-charge / 3 lep.

[BLost / three leptons

@ Charge misassignment
b Irreducible

1l _ — — 1| [CONonprompt leptons

Y Rt ci et egermarmim=r==3--:-| By —lepton
ceepHpeeepunceepnue 2 1 0O A B 1 2 3 45 Backgrounds in 4/5/6 lep.

1 jet m, out m,in  # SFOS B80T brs Z + €1 BDT bins 0ZzZz Wz [JOthers

Btz @wz

Pulls [sd]) L [sd)

Same-charge dilepton 3 lepton 4 lepton
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http://cms-results.web.cern.ch/cms-results/public-results/superseded/SMP-19-014/index.html

CMS-SMP-192-010

[+JETS AND »+JETS DIFFERENTIAL CROSS SECTIONS

PRECISION TESTS OF PERTURBATIVE
QCD AND EW CALCULATIONS,
AS IMPLEMENTED IN STATE-OF-THE-
ART MC EVENT GENERATORS.

ELUCIDATE OUR UNDERSTANDING
OF THE SM IN THE REGION OF
HIGH BOSON Px,

CMS Prefiminary 35917 (13 TeV)

+— Data
1 S « Syt rcenanty
—— VS SNC + PYY |« MO
e MIOS N & PYY e AILUc"S‘-*

1200 . 1400
o7 [GeV]

35.9 fb™ (13 TeV)
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CMS Prebminary 359Mm° (13 TeV)
[ 3

MtFron NLOY !
e NGE NG « PYS (ENLOWMS
NG N « PYE s 40

!

000 1200 1400
p, (GeV]

CMS Preliminary 359" (13 TeV)



https://cds.cern.ch/record/2718824

TOP PHYSICS

Jose Benitez (Sonora), CMS Experiment Results, DPyC July 2020




CMS-TOP-19-003
DIFFERENTIAL CROSS SECTIONS FOR TOP+W PRODUCTION

Measured: events, cross-section

x10° 359 (13 TeV)
[ cms  ew+ijlb+0j e Data
3l Preliminary loose tw

Events / 10 GeV

n
NS B

“TW PROVIDES A UNIQUE OPPORTUNITY TO UNDERSTAND THE ‘*Eeadi‘n‘;".em‘;°m(‘g£vj 0
SM AND ITS EXTENSIONS THROUGH THE INTERFERENCE OF THE Tl ]
PROCESS AT NEXT-TO-LEADING ORDER (NLO) WITH TOP PAIR [ Frofminary Y -
PRODUCTION, IT ALSO PLAYS AN IMPORTANT ROLE IN PHYSICS

BEYOND THE SM.."

m Non-W/Z
Uncertainty

Events / 10 GeV

EVENTS CONTAINING ONE MUON, ONE ELECTRON, AND ONE
B-JET ARE ANALYZED

Data’/MC

)

THE PRODUCTION CROSS-SECTION IS MEASURED AS A o i st ) |

Jet P, (GeV)

FUNCTION OF LEADING LEPTON PT, JET PT AND DPHI(E,MU) « 359" (13Tev)

e +1j1b+0j__

Events / bin

umber of leptons

pt (£1)

Mey

Number of jets
umber of loose jets "%;“ —
umber of b jets )

A(p(e u )/'r (adlm)
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http://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/TOP-19-003/index.html

CMS-TOP-19-008
TOP YUKAWA FROM KINEMATIC DISTRIBUTIONS

CMS HATHOR Prediminary CMS HATHOR Prefiminary
§ " generator level
108

generator level

Interference in the
t-tbar production
diagrams modifies
the kinematic
distributions
depending on the
coupling to the
exchanged boson.

o/AM.)/ (da, /dM.)

(G0 arnor/day, )/ (doy o/day )

(do

- Drell-Yan
B3 Totalunc. !

=
om
—
%)
2
[
[}
>
L

AN INDIRECT MEASUREMENT OF THE HIGGS YUKAWA COUPLING TO
THE TOP QUARK Y7 IS PRESENTED.

SENSITIVITY TO THE YUKAWA COUPLING ORIGINATES FROM ALTERED e e e
DISTRIBUTIONS OF T-TBAR PRODUCTION IN THE PRESENCE OF VIRTUAL M, range [GeV]
HIGGS BOSON EXCHANGE. 187 15" (13 TeV)

ANALYZE KINEMATIC DISTRIBUTIONS IN T-TBAR PRODUCTION FINAL Frelminary [ E——
STATES CONTAINING EE, MM, OR EM PAIRS. : S —

THE MEASUREMENT YIELDS A BEST-FIT VALUE OF YT= 1.16 *0-24_, ¢
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http://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/TOP-19-008/index.html

SUSY & EXOTICA
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CMS-SUS-2019-011

STOP PAIR PRODUCTION

CMS Preliminary 137 fb™’ (13 TeV)

-
o
o

= tt/single-t —— Multiboson
Drell-Yan B ttH/wW

B 1tz —e— Observed

— 1T — %3 (800,100) - - -- T — tX] (350,150)

M,,(¢¢) > 100 GeV

Number of Events

®* A SEARCH FOR SUPERSYMMETRIC PARTNERS OF
THE TOP QUARK IS PRESENTED IN FINAL STATES WITH
TWO OPPOSITELY CHARGED LEPTONS (ELECTRONS
OR MUONS), JETS IDENTIFIED AS ORIGINATING
FROM B QUARKS, AND MISSING TRANSVERSE
MOMENTUM.

NO SIGNIFICANT DEVIATION IS OBSERVED FROM

THE EXPECTED BACKGROUND. EXCLUSION LIMITS

ARE SET IN THE CONTEXT OF SIMPLIFIED 3 § ot o W oL o
600[ =Observed + 10y,

SUPERSYMMETRIC MODELS (T2TT,T2BW,..) WITH . | 222 Expocted + 1 oper
PAIR-PRODUCED TOP SQUARKS. E o0

500

-
o
™

-
o

FOR TOP SQUARKS DECAYING EXCLUSIVELY TO A
TOP QUARK AND A NEUTRALINO, EXCLUSION
LIMITS ARE PLACED AT 95% CONFIDENCE LEVEL
ON THE MASS OF THE LIGHTEST TOP SQUARK UP
TO 925 GEV AND ON THE LIGHTEST NEUTRALINO
UP TO 450 GEV.

400

300

95% CL upper Iirdnit on cross section (pb)

I -3 hi v /A i
0 400 600 800 1000 1200 200 300 400 500 600 700 800 900 1000
m- (GeV) m (GeV)
1 1
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http://cds.cern.ch/record/2718813/

CMS-EXO-2019-021

LONG LIVED PARTICLES - DISPLACED JETS

EXAMPLES OF MODELS WITH LONG LIVED PARTICLES:

SPLIT SUPERSYMMETRY; SUSY WITH WEAK R-PARITY VIOLATION; SUSY
WITH GAUGE-MEDIATED SUPERSYMMETRY BREAKING; “‘STEALTH SUSY";
“HIDDEN VALLEY" MODELS; DARK MATTER CANDIDATES;

DATA IS COLLECTED WITH DEDICATED DISPLACED JET TRIGGERS AND
H;. THE ANALYSIS EXAMINES THE DISTINCTIVE TOPOLOGY OF
DISPLACED TRACKS AND DISPLACED VERTICES WITHIN A DIJET SYSTEM.

FOR A SIMPLIFIED MODEL, WHERE PAIR-PRODUCED LONG-LIVED
NEUTRAL PARTICLES DECAY INTO QUARK-ANTIQUARK PAIRS, PAIR
PRODUCTION CROSS SECTIONS LARGER THAN 0.07 FB ARE EXCLUDED
AT 95% CONFIDENCE LEVEL FOR PARTICLE MASSES LARGER THAN 500
GEV AND MEAN PROPER DECAY LENGTHS BETWEEN 2 AND 250 MM.

132 b7 (13 TeV)

CMS 95% CL upper limits

Preliminary —— Observed 3
Median expected

* my,=50GeV ]

* m, =100 GeV

*  my =300 GeV 1
my = 1000 GeV

1

Jet-Jet model

S —,
p | ! | 4 .

2 4 & 8 1 1z 14 16 000 200 300 400 500 800 700 800 900 1000
Vertex track multiplicity Vertex L, significance
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http://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/EXO-19-021/

DETECTOR UPGRADES TOWARDS HL-LHC




TDR’S PUBLISHED TOWARDS PHASE Il (HL-LHC)

CMS Detector

Haignt 14,000 tonnes Silicon Trackers
Diameter 150m e

Length 287 m / :
P.laggne:lc fleld: 3.8 T Superconducting
/ Solenoid
NN

Muon Chambers
L
y/», Preshower

, Forward
£ /< y’«Calorimeter

Electromagnetic
Calorimeter

2 4
Hadron Calorimeter

2013: HL-LHC PLACED AT HIGHEST PRIORITY BY THE EUROPEAN STRATEGY, APPROVED IN
2016 [TDR CERN-2017-007-M]

2015: TECHNICAL PROPOSAL FOR THE PHASE-Il UPGRADE OF CMS [CMS-TDR-15-02]
2017:
®*  PHASE-2 UPGRADE OF THE CMS TRACKER [CMS-TDR-014]
®*  PHASE-2 UPGRADE OF THE CMS BARREL CALORIMETERS [CMS-TDR-015]
®*  PHASE-2 UPGRADE OF THE CMS MuON DEeTeCTORS [CMS-TDR-0146]
* PHASE-2 UPGRADE OF THE CMS DAQ [CMS-TDR-018]
2018: PHASE-2 UPGRADE OF THE CMS ENDCAP CALORIMETER [CMS-TDR-019]
2020: PHASE-2 UPGRADE OF CMS LEVEL-1 TRIGGER [CMS-TDR-021]

MTD, BRIL, ... TDR’S COMING IN NEAR FUTURE
Jose Benitez (Sonora), CMS Experiment Results, DPyC July 2020

HL-LHC
installation

experiment
upgrade phase 2

Peak luminosity

- Run2 ~2x1034/cm?/s

- HL-HLC ~ 5-7x1034 /cm?/s
pile-up up to 200 interactions
per bunch crossing.

Accumlated Radiation at
inner fracker layer 1:

- 2.3x10" neg/cm?

- 12 MGy lonizing dose
for 3000/fb.




CMS-TDR-014

Phase 1 (current)

0.6 0.8 1.0 1.2

View of CMS inner barrel tracker

FULL REPLACEMENT NECESSARY DUE
TO ACCUMULATED RAD UP TO RUN3

| ' v v v v v v | L | v ’
1000 1500 2 2500 z [mm)]

INNER TRACKER (SI PIXELS)

*  ENDCAP WITH 8+4 DISKS EXTENDS Phase 2
COVERAGE UP TO | ETA | =4. _ o 02 0 04 08

e

* EXPECTED MAIN LUMINOMETER

OUTER TRACKER (SI STRIPS):

*  |MPROVED SENSOR LAYOUT FOR ' SANNNNA NN N A
TRACK RECO. : e T T T T

NSNSV N A \

CONTRIBUTE TO L1 TRIGGER (FE : ) .- : 4
TRACK STUBS). Yy T T sbo 0 Tas00 0 2500z [mm)

Jose Benitez (Sonora), CMS Experiment Results, DPyC July 2020 23



https://cds.cern.ch/record/2272264?ln=en

CMS-TDR-019

ENDCAP CALORIMETER (HGCAL)

Current calorimeter layout

af.

CMS endcop colorlme’re 2

® THE EXISTING FORWARD CALORIMETERS WERE
DESIGNED FOR AN INTEGRATED LUMINOSITY OF
500/FB.

THE PERFORMANCE DEGRADATION LEADS TO AN
UNACCEPTABLE LOSS OF PHYSICS PERFORMANCE.
FOR EXAMPLE VBF PHYSICS AND MISSING ET
RECONSTRUCTION.

THE ENDCAP WILL BE REBUILT BASED ON A
SAMPLING DESIGN USING RAD-HARD SILICON
SENSERILAYERS>

Jose Benitez (Sonora), CMS Experiment Results, DPyC July 2020



https://pages.hep.wisc.edu/~wsmith/cms/calgeo/

CMS-TDR-016

MUON SYSTEM UPGRADES

01 02 03 04
R o et e

An event with 4 muons. [ Solenoid magnet |

DETECTOR AND ELECTRONICS MUST BE i
UPGRADED pRa==

TO HANDLE HIGH PARTICLE RATES Sicon |
USING LATEST TECHNOLOGY SUCH AS

HIGH BANDWIDTH OPTICAL DATA

TRANSFER.

NEW REQUIREMENTS ON THE LEVEL-1
TRIGGER AND DAQ REQUIRE A
READOUT IN “STREAMING" MODE
WHERE FULL DETECTOR RAW HITS ARE
SENT TO THE BACK-END FOR EVERY
BUNCH CROSSING (40 MHz)

LARGE | ETA |, NEW DETECTORS WILL BE INSTALLED

HIGH PARTICLE RATES.
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CERN-LHCC-2017-027
Tech. Proposal

MIP TIMING DETECTOR (MTD)

R s 4 CMS CT-PP
MTD IS A NOVEL DETECTOR LAYER TO [

B

{
BE INSTALLED IN FRONT OF THE BARREL |
AND ENDCAP CALORIMETERS WITH ---% U

| crystal tile|
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Beam test timing resolution per hit:

LYSO ~20 ps and LGAD ~ 20-30ps
Tested for radiation aging

PRECISION TIMING CAPABILITIES.
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Improve
searches for long
lived particles

Crucial for pile-
up vertex
identification.
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MEXICO'S CONTRIBUTIONS IN CMS

FLAVOR PHYSICS (SEE TALK BY J. MEJIA)
* CINVESTAV
HicGs/Top/BSM/HEAVY-IONS
* BUAP, UNISON, IBERO
RPC MUON SYSTEM
* BUAP, IBERO, CINVESTAV

LumINOSITY / RADSIM (BRIL)
* UNISON, IBERO, BUAP

COMPUTING
e CINVESTAV, BUAP
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SUMMARY

THE LHC CONTINUES TO PRODUCE A RICH SPECTRUM OF INTERESTING PHYSICS

SO FAR NO "NEW PHYSICS"” OBSERVED, BUT MANY NEW SM PROCESSES AND
PRECISION MEASUREMENTS HAVE BEEN PERFORMED IMPROVING OUR OUR
UNDERSTANDING OF THE SM MODEL.

LHC TO RESTART IN 2021 FOR RUN 3 WITH SOME DELAY DUE TO COVID-19,
UPGRADE PROGRAMS ARE ON TRACK.

HL-LHC UPGRADE WORK WELL ADVANCED WITH MANY SYSTEMS ALREADY
PRODUCED TECHNICAL DESIGN REPORTS. SOME SYSTEMS ARE ALREADY IN PRE-
PRODUCTION AND QUALITY CONTROL. LS3 WILL A VERY BUSY PERIOD.

MEXICO IS PARTICIPATING ACTIVELY IN SEVERAL AREAS AND WITH LEADING
NGRS
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