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CMS Collaboration June 27, 2012
The CMS Collaboration: 3500 scientists and engineers, incl. 

~1000 students,  from 199 Institutions in 46 countries .

About 1/8th of the 
collaboration



New for the 2017 Run

Further:
HF readout upgrade,
GEM demonstrator
slice added..



CMS Performance @ 13 TeV

Some examples from the Run-2 data

CMS continues to 
have an excellent 
performance



CMS Publications
> 650 publications on 
pp (and pPb/PbPb)
physics since 1/2010

About 80 papers on
Higgs studies!!
Paper 16 was the 
discovery paper!

Elsevier	

PHYSICS	LETTERS	B	

http://cms -results.web.cern.ch/cms-
results/public-results/publications-vs-time/ >7400 citations



·Total collected so far in Run-2: ~60 fb -1

·Running possible with >2000 bunches  ( but now Grufallo/16L2 limit! ) 

Running of the LHC in 2017



Standard Model 

Measurements



Standard Model Measurements

ÅStandard Model measurements form an integer part of the 

physics program of the LHC

ÅPrecision measurements allow test for a wide range of SM 

predictions, and extract fundamental parameters (eg Ŭs)

ï Requires matching precision at theory prediction side

ÅImportant to understand backgrounds for searches for new 

physics 
Many processes studied: Examples

Cross Sections



Inclusive Jet Production (13 TeV)

Agreement with NLO calculations over the full range, up to and beyond 
2 TeV pTjetsé QCD predictions work wellé 

arXiv:1605.04436

Differential cross sections with R=0.7 and R=0.4
Jet pT spectrum consistent with predictions
from NLOJET++



New Determination of Ŭ_s (8 TeV)

CMS-PAS-SMP-16-008·Inclusive multi jet production
·Ŭ_s from the ratio of 3/2 jet events 



W and Z Boson Production
Contains a new measurements at 13 TeV!
with about 5% precision (~ lumi uncert.) 

CMS-PAS-SMP-15-004

Many detailed EWK studies possible ïand done-- with the large Z,W samples 



Multi-Boson Production



Top Production

·The heaviest known elementary particle: ~173 GeV
·Coupling to the Higgs ~1 ­ Special role in EWK symmetry breaking?

LHC is a top factory with ~5.10 6 produced tt-pairs (run-1)
~3.10 7  produced tt-pairs (2016)                                         



Top Quark Cross Sections

Good agreement with the SM predictions up to the new 13 TeV



Top Mass Determination

Steady improvements over the
last years in run-1

Precision now is ~0.3% , similar 
to the theoretical uncertainty

Hadronization model uncertainties 
one of the main limitations

Many alternative methods have 
been and are being explored 
using J/psi, secondary vertices,é 
This is not the last word yet

Experiment combination under way

Note: the average value LHC 
somewhat lower than Tevatron
one:  174.34 °0.64 GeV



Summary: Cross Sections at 7/8/13 TeV

Measurements in good agreement with the Standard Model predictions 



The party 5 years ago What happened since?

Higgs



Observation of a Higgs Particle at the LHC, after about 40 years 

of experimental searches to find it     

The Higgs particle was the last missing particle in the Standard Model
and possibly our portal to physics Beyond the Standard Model

proton proton

2012: A Milestone in Particle Physics

2013


