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SILICON TRACKER
Pixels (100 x 150 um2)
CMS Detector ™.
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CMS

Data taking

2009

pp 0.45+0.45 TeV

pp 1.18+1.18 TeV

2010

pp  3.5+3.5TeV 47143 pb™
PbPb 1.38+1.38 TeV/N 9.6/8.7 ub
2011

o0 3.5+3.5TeV 6.1/5.6 fb"!
pp 1.38+1.38 TeV  257/247 nb
PbPb 1.38+1.38 TeV/N 167/158 ub"
2012 (up to May 26)

pp 4 +4 TeV 3.3/3.0 fb™



e Search for the SM Higgs Boson

CMS HIG-12-008
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SM Higgs exclusion limits
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Best fit for o/c
SM

CMS HIG-12-008

I 68% CL band
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Comparison results with hypothesis of SM Higgs boson of different masses
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CMS SUSY — hadrons

CMS Preliminary 2011
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SUSY limits
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CMS

Analysis with Razor variables
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CMS

Indirect sensitivity to
new physics
MSSM:BR«(tanf)® —
sensitivity to extended
Higgs boson sectors —
additional constraints on
parameter region.
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CMS

Looking for massive extra W-bosons
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LM High p, di-leptons

CMS study in detail the high mass tail of the Z. Since spectra are
consistent with known SM processes we extract 95% CL limits.
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S Search for dl-] resonances

9 10 E‘ T I Jé E 2 L T T l T 11 [ T T 1T 1T ] T T 17T I TTr 11 l T 17T T T 7T _
[0) S —e— CMS (1.01 fb™) E I ]
§ - = 15 :
o E N e QCD Pythia + CMS Simulation = © 165
E il R JES Uncertainty 8 L BE
T 0 ( 'He M S Excited Quark 5 14F q* (1.5 Tev) 7
_8 = - - String Resonance 3 g r-.‘ q° (2.3 TEV} .
102 = 1.21 T ]
E et S (2.6 TeV) 3 F ; + l\{ -
C “q*(15Tev) * ] [ cosneitos. 21 10— .
10°E ’ I T e "y + ]
i e, 1 o0s8F :
10—-1. = Vs=7TeV ‘.’_-__._.:- \_‘. ?_ . |
E iy T 3 0.6~ cMs (1.01 1" -
= . - .
105 Mo — T Ns=7TeV
E Fates 1 040 m<2samni<13 4 E
8 oF e - T M,>838GeV 1 -
% 1 %_ —% i Fat Jets ]
g 0 - .
= ; 5 E 0 W Ll Lov v lor v [ognn
3 7000 1500 2000 2500 3000 3500 400 1000 1500 2000 2500 3000 3500 4000
Dijet Mass (GeV) Dijet Mass (GeV)

The data can be used to exclude at 95%CL new particles predicted in
several models:

excited quarks with M(q>)<2.49TeV,

string resonances with mass M(S)<4.00TeV et al.
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M Black hole search
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CMS

Black Hole candidate

CMS Experiment at LHC, CERN

Data recorded: Mon May 23 21:46:26 2011 EOT
Run/Event: 168567 / 347405624

Lumi seclian: 280

OrbitCrossing: TA2535853 ¢ 3161
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Sale Top quark mass
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e Single top quark production

t-channel single top quark production
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S EWK di-boson production

1.1 fb”’ CMS-PAS-EWK-11-010

o(pp > W*W™ +X) = 553433 (stat.) £ 69 (syst.) £33 ( lumi.) pb.
r(pp = WZ+X) = 17.0£24 (stat.) £ 1.1 (syst.) £ L0 ( lumi.) pb.
o(pp—+ZZ+X) = 38} (stat.) £0.2 (syst.) £02 ( lumi.) pb.

4.92 fb™ CMS-PAS-SMP-12-005
W'W-" + X
524120 (stat.) £4.5 (syst.) 1.2 (lumi.) pb.
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CMS

QCD study

3. Hadronization

. o, 2. Parton Shower

4. Underlying Event

4 pp collisions reveal multiple

aspects of QCD:

- perturbative behavior at the hard
scattering scale

- parton showers

- multiple parton interactions

- hadronization

- structure of the proton

4 QCD is a remarkable theory
which deservesg to be explored
in detail

4 even more important: before
we can claim ANY signal of
New Physics, we must
understand this immensely
complicated environment
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Jet detection at CMS

| CMS Experiment at LHC, CERN
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CMS
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CMS
Di-jet “k-factor”
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CMS
Charge particle multiplicity in Jets
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CMS
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Summary

Very successful data taking in 2009-2012

SM Higgs boson excluded in mass range
127.5 — 600 GeV, 2012 data will allow to
complete study at lower masses

No SUSY partners and other fundamental
particles were observed, exclusion limits
were expanded significantly

Many quantitive results for SM processes
were obtained
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