Contents

1 Introduction 1
2 Theoretical Foundations 3
21 The StandardModel . . . .. .. .. ... ... ... . L. 3
2.2 Shortcomings of the Standard Model . . . . . .. ... ... ..... 6
2.3 The Supersymmetric Extension of the Standard Model . . . . . . .. 8
231 Implications of the MSSM . . . . . . ... ... ... ...... 10

232 The Phenomenological Minimal Supersymmetric Standard
Model (pMSSM) . . . . . .. ... .. o 10
233 Simplified Models of Supersymmetry (SMS) . ... ... .. 12
24 Particle Productionand Decay . . . .. ................. 13
241 The Dilepton Final State . . . .. ................ 14
3 Experimental Apparatus 19
3.1 The Large Hadron Collider (LHC) . . .................. 20
3.2 The Compact Muon Solenoid (CMS) . ................. 22
321 The CMS Coordinate System . . .. .............. 24
322 Inner Tracking Detectors . . . . ... .............. 24
323 Electromagnetic Calorimeter . . . . ... ............ 26
324 Hadronic Calorimeter . . . . .. ................. 27
325 MuonSystem . ... ... 28
326 Magnet . . ... ... 30
327 Trigger and Data Acquisition Systems . . ... ........ 30
vit

Buchmann, Marco-Andrea digitalisiert durch
Search for physics beyond the standard model in the opposite-sign ... IDS Basel/Bern, im Auftrag der

2014

Schweizerischen Nationalbibliothek



328 Software and Computing . . . ... ......... ... ... 3

4 Reconstruction 33
41 The Particle Flow Algorithm . . . . . . ... .............. 33
42 Muon Reconstruction and Identification . . . . . . ... ... ... .. 35
43 Electron Reconstruction and Identification . . .. ... ........ 36
4.4 Tau Reconstruction and Ildentification . . . ... ............ 37
45 Photon Reconstruction and ldentification . . . . . ... ... ... .. 37
46 Jet Reconstruction and Ildentification. . . . . ... ... ........ 38

461 Jet Energy Corrections . ... .................. 39
4.7 Missing Transverse Energy Reconstruction . . . . ... ... ... .. 42
48 Pile-Up . .. . .. . 44
481 JetAreaCorrection . . ... ................... 45
48.2 Effective Area Correction . . . . . ... ............. 46
483 Pile-Up Correctionfor Muons . . . . .. ............ 47

5 Search for Physics Beyond the Standard Model in the Opposite-Sign
Same-Flavor Dilepton Final State 49
5.1 Samples and Event Selection . . . . .. ... ... .. .. ... ... 51

511 EventPreselection. . ... .................... 51
512 DataSample . . ... ... ... ... .. .. L. 52
51.3 Simulated Events . .. ... ... ... ... ... ... .. .. 54
5.2 Signal and Control Regions . . . . . .. ... ... .......... 56
5.3 Background Estimation . . . . ... ... .. ... L 59
531 Overview . .. ... ... 59
53.2 Flavor Symmetric Backgrounds . . . ... . ... ....... 59
533 SMZ4jets . ... 75
534 Fakeleptons . ... ........ ... ... ... . ... .. 96
535 RareBackgrounds . .. ... ...... ... ... . ... ... 101
53.6 SummaryofBackgrounds. . ... ... ... .. ... .... 103
54 KinematicEdge Fit. . .. ... ... ... ... .. .. .. .. ... 104
541 Background Model . . ... ... ...... ... ... ..., 104
542 Procedure . . .. ... ... ... 111
54.3 Application to Monte Carlo Simutation. . . . ... ... ... 116
5.4.4 Comparison with Previous Searches for a Kinematic Edge . 122
55 Results . . . ... . ... e e 123
55.1 Counting Experiment . . .. ... ... ..... .. ... ... 123
55.2 Search for a KinematicEdge . ................. 124
56 nterpretation . . ... ... ... . ... ... .. 128
5.6.1 Limit Setting Procedure . . . .. .. .. ............ 128
56.2 Limit CalculationResults . . . .. .......... ...... 130

vili



6 Summary and Conclusions
List of Figures
List of Tables

References

133
137
145
149

ix



	vtls001753341 [TOC]
	Inhalt
	Seite 1
	Seite 2
	Seite 3



