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LHC (Large Hadron Collider) at CERN

For finding Higgs, understanding EW symmetry breaking mechanism
and physics beyond the Standard Model

Highest energy
experiment

27km circumference
Design beam energy: 7TeV
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List of topics in this talk

Higgs search result as of LP2011
W and Z boson production
+ jets
Diboson
Top quark production
SUSY and other searches
QCD
Soft physics
jets

Subjects are chosen from ones something to do with
QCD part of Monte Carlo simulation / theoretical calculation



Higgs search




SM Higgs boson production

@ LHC
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Inclusive search
VBF (+ 2 jets) just started
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SM Higgs decay
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ATLAS result @ LP2011
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Upper limits combined
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High-mass Higgs
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Low-mass Higgs
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Low-mass Higgs

(2) W(Z)H - l(v,)bb

W tagged by lepton E£tmiss Z bydilepton
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Large cross section but huge background
reconstructed!v

Key point: good resolution in mass reconstructian
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Reconstructing the mass of heavy objects

from “fat jet”
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Splitting into two objects where mass after recombination becomes very large
Reclusteringeach of the small objects with small radius (e.g. R = 0.3)
Remove jets away from highomentumpartons(filtering)
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Jet mass distribution

before and after the treatment

do
G dm [GeV]

Model dependence of mass distribution disappeared
All models show good agreement to data

Also much smaller dependence to pileup (not shown)
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The H > WW - lvlv channel
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# of jets, my and A¢p (I])
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# of jets, m;; and Ag(Il): CMS
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Background uncertainty

Background estimated by control samples
low mass regio P X @eVuses:
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Diboson production




Diboson production at the LHC

Motivation:

Sensitivity to (anomalous) triple gauge boson coupling (TGC)
shown up as cross section enhancement at fgh
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WW distribution in detail

Plots with jetveto (no jet withO o 1GeV|-| 18

Overall agreement OK, some shift in some distribution
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Top quark physics




T-Thar Yields
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4000 | Dileptons /

3000 Tevatron (10 fb-1)

Alreadyl p 1 events withp/A& | e
More statistics than in Tevatron o 100 200 300 400

LHC pb-1
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Single top production 4o | t-channel

larges 64pb

Sensitive td® | and new physics " t u )
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High-pt top pairs:

10°

resonance search

Events

Many models have enhanced

coupling to top quark
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e.g. KK excitation of graviton/gluon
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Search for SUSY and

other BSM models




SUSY search strategy

Detailed mass spectrum depends on modt
Common strategy:

ColourediiQproduced

Cascade decay:

e.0.’® nNn... o nya..

Many models give leptons

Most models give many jets
Neutralinois LSP: 4garity conserved

MissingO

Events with MultJe{ 4) +MissingE(+ lepton(3)
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Result 0/1-lepton: ATLAS and CMS
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No excesg giving limits
Already exhausting sensitivity withTéVbeam for simple scenario
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More exclusively: 1-lepton+btag
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Consistent w/ background,

with (unfortunate) excess Limit from 394 to p/&

Other exclusive search for investigating scenarios such as
LSP not escaping detector (either ldhnged NLSP or-Rarity violation)

Many leptons
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Generic resonance search (1) dilepton
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Monojet + missing E

Graviton goes away froforane
to bulk (into extradimension)

L >3.39TeV(n=2)
ADD model

U dplanckscale in
4+n dimension
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