Contents

{
1 Higgs Physics. . ... ... .. ... .. .. e 1
1.1 Electroweak Symmetry Breaking. . ... .................. 1
1.1.1 Massive Photon . . ......... ... ... .. .. ... .. ... 2
1.1.2 Standard Model Doublets. . . . ................ ... 3
1.1.3 SigmaModel ... ...... ... ... .. .. ... 8
1.14 HiggsBoson. . ...... ... ... ... ... ... ... ... 13
1.1.5 Custodial Symmetry . .. .................. RPN 16
1.2 The Standard Model .. ... ... ... ... ... ... ... ... ..... 21
1.2.1 Higgs Potential to Dimension Six . ... ............. 21
1.22 Unitarity ... ... ... e 25
1.2.3 Renormalization Group Analysis. .. ............... 29
1.3 Higgs Decays . .. ... cov it 33
1.4 Higgs Production in Gluon Fusion. . .. .................. 34
1.4.1 Effective Gluon—-Higgs Coupling . . ... ... ........ 35
142 Low-Energy Theorem . ........................ 40
1.43  SIignatures . ... ... ... ...t 42
1.5 Higgs Production in Weak Boson Fusion . . . .............. 47
1.5.1 Production Kinematics. . .. ...... ... vinean..n 47
1.5.2 Jet Ratios and Central Jet Veto. . . .. .............. 50
1.5.3 Decay Kinematics and Signatures . . . .............. 54
1.6 Associated Higgs Production. . . .. ..................... 55
1.7 Beyond Higgs Discovery ............. . ... ...... ... 56
170 CPPrOPerties . « . o v oo oot e 56
1.7.2 Higgs Self Coupling . .. ... ... . ... .. ... ... 58
1.8 Further Reading. . .. ........ ... .. ... ... ... ..... ... 60
References . . ... ... .. 61
xi

|

Bibliografische Informationen E

http://d-nb.info/1014250587

digitalisiert durch E


http://d-nb.info/1014250587

Xii Contents
2 QCD. . ... 63
2.1 Drell-Yan Process. . ... ... .. ... ... 63
2.1.1 Gauge Boson Production . . . ........ ... ... ....... 64
2.1.2 Massive Intermediate States . . .. ....... ... ... ..., 69
2.1.3 Parton Densities . .. .......... ... .. ... . ... ... 74
2.1.4 Hadron Collider Kinematics. . ... ................ 76
2.1.5 Phase Space Integration. ... .................... 79

2.2 Ultraviolet Divergences . ... ...... ..., 83
221 Counter Terms .. ......... ... .. ... ... ........ 84

2.2.2 Running Strong Coupling. . . .................... 89
2.2.3 Re-Summing Scaling Logarithms . . .. ............. 94

2.3 Infrared Divergences . ... ........ ... .. .. 97
2.3.1 Single Jet Radiation . ......................... 98
232 Parton Splitting. . ... ... ... 99
233 DGLAPEquation ............................ 111
2.34 Parton Densities . ... ........... ... ... .. . ... .. 118
2.3.5 Re-Summing Collinear Logarithms . . . ... .......... 121

24 Scalesin LHC Processes ... ......................... 126
2.5 Parton Shower. . . ........ ... ... .. e 130
2.5.1 Sudakov Form Factor .. ....................... 130
2.5.2 Soft Gluon Emission . . .. ...................... 134
2.53 CKKWand MLM Schemes . . ... ................ 138

2.6 Next-to-Leading Orders and Parton Shower . ... ........... 147
2.6.1 Next-to-Leading Order in QCD .. ... ............. 148
262 MC@NLOMethod........................... 152
263 POWHEG Method . .......................... 155

277 Further Reading. . . ....... ... ... .. .. ... ... .. ... ..., 159
References . . .. ... .o 160
3 LHC Phenomenology . . . . .. .. ... ..., 163
31 Jetsand FatlJets . ...... ... .. .. .. .. . . . .. 164
311 JetAlgorithms .. ... ... .. . L 164
312 FatlJets .. ...t 166

3.2 Helicity Amplitudes. . . . ... ... ... ... ... .. 169
3.3 Missing Transverse Energy. . ... ...... ... .. ... ... ..... 174
3.3.1 Measuring Missing Energy. . . ........ .. ... ..... 175

3.3.2 Missing Energy in the Standard Model . . . ... ....... 177

33.3 Missing Energy and New Physics. . ............... 179

34 Uncertainties. . . . ... ..ot e 187
35 FurtherReading. . . ... ... ... ... .. ... ... ... ... ..., 190
References .. ....... .. i 190
Index ... ... .. .. 193



