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 Hard QCD
 More on structure 

functions from HERA
 Constraints from 

recent ATLAS results

Physics  Program 
of the experiments at 

Large HadronCollider

Lecture 4
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Typical pp collision Typical pp collision 
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QCD factorisation and parton modelQCD factorisation and parton model

 Asymptotic freedom guarantees that as 
short distances (large transverse 
momenta) partons in the proton are 
almost free

 Sampled ”one at a time” in hard collisions
 QCD improved parton shower model
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Altarelli-Parisi splitting functionsAltarelli-Parisi splitting functions
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Deep Inelastic ScatteringDeep Inelastic Scattering
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The HERA colliderThe HERA collider
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DIS events in H1 and ZEUSDIS events in H1 and ZEUS
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Neutral and charged DIS processesNeutral and charged DIS processes
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Structure functionsStructure functions



Lectures on LHC physics Elzbieta Richter-Was 10

Inclusive DIS data and HERAPDF fitInclusive DIS data and HERAPDF fit
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H1 and ZEUSH1 and ZEUS
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xF3xF3
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NC cross sections at high yNC cross sections at high y
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High QHigh Q22 CC cross-section CC cross-section



Lectures on LHC physics Elzbieta Richter-Was 15

H1PDF 2012H1PDF 2012
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H1PDF 2012H1PDF 2012
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Electroweak unificationElectroweak unification
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Parity violation in CCParity violation in CC



Lectures on LHC physics Elzbieta Richter-Was 19

Parity violation in NCParity violation in NC
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How PDF's are obtained?How PDF's are obtained?
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Anatomy of global PDF fitAnatomy of global PDF fit
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Anatomy of global PDF fitAnatomy of global PDF fit
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Symmary on HERA resultsSymmary on HERA results
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Kinematics at LHCKinematics at LHC



Lectures on LHC physicsElzbieta Richter-Was 26

The jet cross-section at 2.76 TeVThe jet cross-section at 2.76 TeV
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The jet cross-section at 7 TeV The jet cross-section at 7 TeV 
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Uncertainties on the ratio 2.76 to 7 TeVUncertainties on the ratio 2.76 to 7 TeV
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PDF uncertainties on the ratio 2.76 to 7 TeVPDF uncertainties on the ratio 2.76 to 7 TeV
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Ratio vs theoryRatio vs theory
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HERA + ATLAS global PDF fitsHERA + ATLAS global PDF fits
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HERA + ATLAS global PDF fitsHERA + ATLAS global PDF fits

Here include also 
ATLAS electroweak data
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Comparison with the ratioComparison with the ratio
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OutlookOutlook
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Next topicsNext topics

 7.11 - W, Z bosons: inclus. cross-sections, W/Z+jets 
 

 14.11 – W, Z bosons:precise  measurements
 21.11 – Top: xsection, mass 
 28.11 – Dibosons and anomalous couplings
 5.12, 12.12 - - Higgs Higgs 
 19.12 – SUSYSUSY
     9.1 – other searches for New Physics 9.1 – other searches for New Physics 
 16.1 - B-physics programme16.1 - B-physics programme
 23.1 – heavy ion programme23.1 – heavy ion programme
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ATLAS DetectorATLAS Detector
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ATLAS Inner DetectorATLAS Inner Detector
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ATLAS CalorimetersATLAS Calorimeters
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