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πollisionFτμtμUFEuropean Physical Journal CSF2012SF_YSFX 4.2 199

274 sχtFχnχrgyFmχμsurχmχntFμnτFitsFsystχmμtiπFunπχrtμintyFinFprotonTprotonFπollisionsFμtF≥oormulμcFsχχF
tχxtΛ´ ~χ FwithFthχFj~uj}FτχtχπtorUFEuropean Physical Journal CSF2015SF_]SFX_ 4.2 194

273 uuminosityFτχtχrminμtionFinFppFπollisionsFμtFNsqrt{s}FfF_OF~χ FusingFthχFj~uj}FτχtχπtorFμtFthχFuqlUF
European Physical Journal CSF2011SF_XSFX 4.2 167

272 sχtFχnχrgyFrχsolutionFinFprotonTprotonFπollisionsFμtF≥oormulμcFsχχFtχxtΛFrχπorτχτFinFYWXWFwithFthχF
j~uj}FτχtχπtorUFEuropean Physical Journal CSF2013SF_ZSFYZW^ 4.2 153

271
vχμsurχmχntFoψFthχFτistriνutionsFoψFχvχntTνyTχvχntFψlowFhμrmoniπsFinFlχμτTlχμτFπollisionsFμtFNF
sqrt{{{sγ{wwF}}}}FOFfFYU_^F~χ FwithFthχFj~uj}FτχtχπtorFμtFthχFuqlUFJournal of High Energy PhysicsSF
2013SFYWXZSFX

5.4 143

270 vχμsurχmχntFoψFthχFtopFquμrkTpμirFproτuπtionFπrossFsχπtionFwithFj~uj}FinFppFπollisionsFμtF
Nsqrt{s}f_OF~χ UFEuropean Physical Journal CSF2011SF_XSFX 4.2 138

269 }χμrπhFψorFτμrkFmμttχrFπμnτiτμtχsFμnτFlμrgχFχxtrμFτimχnsionsFinFχvχntsFwithFμFjχtFμnτFmissingF
trμnsvχrsχFmomχntumFwithFthχFj~uj}FτχtχπtorUFJournal of High Energy PhysicsSF2013SFYWXZSFX 5.4 124

268 }χμrπhFψorFπhμrgχτFqiggsFνosonsFτχπμyingFviμFqF´–FTgFˇ�˛‰FinFNFtovχrlinχFtFOFχvχntsFusingFppFπollisionFτμtμF
μtFNFsqrtF{s}FfF_d~χ FOFwithFthχFj~uj}FτχtχπtorUFJournal of High Energy PhysicsSF2012SFYWXYSFX 5.4 112

267 }χμrπhFψorFτouνlyFπhμrgχτFqiggsFνosonsFinFlikχTsignFτilχptonFψinμlFstμtχsFμtFNsqrt{s}FfF_F
mμthrm{~χ }OFwithFthχFj~uj}FτχtχπtorUFEuropean Physical Journal CSF2012SF_YSFX 4.2 104

266 vχμsurχmχntFoψFinπlusivχFjχtFμnτFτijχtFπrossFsχπtionsFinFprotonTprotonFπollisionsFμtF_F~χ F
πχntrχToψTmμssFχnχrgyFwithFthχFj~uj}FτχtχπtorUFEuropean Physical Journal CSF2011SF_XSFX 4.2 103
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265
}χμrπhFψorFτirχπtFthirτTgχnχrμtionFsquμrkFpμirFproτuπtionFinFψinμlFstμtχsFwithFmissingFtrμnsvχrsχF
momχntumFμnτFtwoFνTjχtsFinFNFsqrt{s}faFOF~χ FppFπollisionsFwithFthχFj~uj}FτχtχπtorUFJournal of High 
Energy PhysicsSF2013SFYWXZSFX

5.4 92

264
vχμsurχmχntFoψF≥oormulμcFsχχFtχxtΛFproτuπtionFwithFμFvχtoFonFμττitionμlFπχntrμlFjχtFμπtivityFinF
πollisionsFμtF≥oormulμcFsχχFtχxtΛF~χ FusingFthχFj~uj}FτχtχπtorUFEuropean Physical Journal CSF2012SF
_YSFYW[Z

4.2 82

263 vχμsurχmχntFoψFthχFπhμrgχFμsymmχtryFinFtopFquμrkFpμirFproτuπtionFinFπollisionsFμtF≥oormulμcFsχχF
tχxtΛFusingFthχFj~uj}FτχtχπtorUFEuropean Physical Journal CSF2012SF_YSFYWZb 4.2 78

262 }χμrπhFψorFhχμvyFnχutrinosFμnτFrightThμnτχτFνosonsFinFχvχntsFwithFtwoFlχptonsFμnτFjχtsFinF
πollisionsFμtF≥oormulμcFsχχFtχxtΛFwithFthχFj~uj}FτχtχπtorUFEuropean Physical Journal CSF2012SF_YSFYW]^ 4.2 78

261
}χμrπhFψorFμFlightFπhμrgχτFqiggsFνosonFinFthχFτχπμyFπhμnnχlF≥oormulμcFsχχFtχxtΛFinF≥oormulμcFsχχF
tχxtΛFχvχntsFusingFπollisionsFμtF≥oormulμcFsχχFtχxtΛFwithFthχFj~uj}FτχtχπtorUFEuropean Physical 
Journal CSF2013SF_ZSFY[^]

4.2 76

260 j~uj}FsχμrπhFψorFnχwFphχnomχnμFinFτijχtFmμssFμnτFμngulμrFτistriνutionsFusingFppFπollisionsFμtFNF
sqrt{s}f_FO~χ UFJournal of High Energy PhysicsSF2013SFYWXZSFX 5.4 72

259
vχμsurχmχntFoψFthχFinπlusivχFjχtFπrossTsχπtionFinFπollisionsFμtF≥oormulμcFsχχFtχxtΛFμnτFπompμrisonF
toFthχFinπlusivχFjχtFπrossTsχπtionFμtF≥oormulμcFsχχFtχxtΛFusingFthχFj~uj}FτχtχπtorUFEuropean Physical 
Journal CSF2013SF_ZSFY]Wb

4.2 71

258 {μpiτityFgμpFπrossFsχπtionsFmχμsurχτFwithFthχFj~uj}FτχtχπtorFinFppFπollisionsFμtFNsqrt{s}FfF_F
mνox{~~χ }OUFEuropean Physical Journal CSF2012SF_YSFX 4.2 70

257 sχtFmμssFμnτFsuνstruπturχFoψFinπlusivχFjχtsFinFNFsqrtF{s}FfF_d{tχxt{~χ }}FOFppFπollisionsFwithFthχFj~uj}F
χxpχrimχntUFJournal of High Energy PhysicsSF2012SFYWXYSFX 5.4 67

256
}χμrπhFψorFnχwFphχnomχnμFinFψinμlFstμtχsFwithFlμrgχFjχtFmultipliπitiχsFμnτFmissingFtrμnsvχrsχF
momχntumFμtFNFsqrt{s}faFOF~χ FprotonTprotonFπollisionsFusingFthχFj~uj}FχxpχrimχntUFJournal of 
High Energy PhysicsSF2013SFYWXZSFX

5.4 64

255
}χμrπhFψorFnχwFphχnomχnμFinFψinμlFstμtχsFwithFlμrgχFjχtFmultipliπitiχsFμnτFmissingFtrμnsvχrsχF
momχntumFusingFNsqrtF{s}OFfF_F~χ FppFπollisionsFwithFthχFj~uj}FτχtχπtorUFJournal of High Energy 
PhysicsSF2011SFYWXXSFX

5.4 60

254 vχμsurχmχntFoψFthχF±FTgFâ��˛‰FμnτF−V˛‡FPFTgFâ��â��FproτuπtionFπrossFsχπtionsFinFprotonTprotonFπollisionsFμtFNF
sqrtF{s}FfF_d{tχxt{~χ }}FOFwithFthχFj~uj}FτχtχπtorUFJournal of High Energy PhysicsSF2010SFYWXWSFX 5.4 58

253 }χμrπhFψorFrχsonμnπχsFτχπμyingFintoFtopTquμrkFpμirsFusingFψullyFhμτroniπFτχπμysFinFppFπollisionsFwithF
j~uj}FμtFNFsqrt{s}f_FOF~χ UFJournal of High Energy PhysicsSF2013SFYWXZSFX 5.4 55

252 vχμsurχmχntsFoψFtopFquμrkFpμirFrχlμtivχFτiψψχrχntiμlFπrossTsχπtionsFwithFj~uj}FinFppFπollisionsFμtF
Nsqrt{s}FfF_Fmνox{~χ }OUFEuropean Physical Journal CSF2013SF_ZSFX 4.2 55

251 vχμsurχmχntFoψF±F´–F−FproτuπtionFinFprotonTprotonFπollisionsFμtFNsqrt{s}f_~mνox{~χ }OFwithFthχF
j~uj}FτχtχπtorUFEuropean Physical Journal CSF2012SF_YSFX 4.2 54

250 }χμrπhFψorFμFhχμvyFtopTquμrkFpμrtnχrFinFψinμlFstμtχsFwithFtwoFlχptonsFwithFthχFj~uj}FτχtχπtorFμtF
thχFuqlUFJournal of High Energy PhysicsSF2012SFYWXYSFX 5.4 53

249 vχμsurχmχntFoψFthχFinπlusivχFμnτFτijχtFπrossTsχπtionsFoψFνTjχtsFinFppFπollisionsFμtF
Nsqrt{s}f_mνox{~~χ }OFwithFthχFj~uj}FτχtχπtorUFEuropean Physical Journal CSF2011SF_XSFX 4.2 53

248 vχμsurχmχntFoψFthχF±FνosonFpolμrizμtionFinFtopFquμrkFτχπμysFwithFthχFj~uj}FτχtχπtorUFJournal of 
High Energy PhysicsSF2012SFYWXYSFX 5.4 52
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247 vχμsurχmχntFoψFthχFjχtFψrμgmχntμtionFψunπtionFμnτFtrμnsvχrsχFproψilχFinFprotonâ��protonFπollisionsF
μtFμFπχntχrToψTmμssFχnχrgyFoψF_F~χ FwithFthχFj~uj}FτχtχπtorUFEuropean Physical Journal CSF2011SF_XSFX 4.2 51

246 vχμsurχmχntFoψFthχFproτuπtionFπrossFsχπtionFoψFjχtsFinFμssoπiμtionFwithFμF−FνosonFinFppFπollisionsFμtF
NFsqrt{s}f_FOF~χ FwithFthχFj~uj}FτχtχπtorUFJournal of High Energy PhysicsSF2013SFYWXZSFX 5.4 50

245
}χμrπhFψorFχlχπtrowχμkFproτuπtionFoψFπhμrginosFμnτFslχptonsFτχπμyingFintoFψinμlFstμtχsFwithFtwoF
lχptonsFμnτFmissingFtrμnsvχrsχFmomχntumFinFNsqrt{s}fXZOFNtχxtF{~χ }OFppFπollisionsFusingFthχFj~uj}F
τχtχπtorUFEuropean Physical Journal CSF2020SFaWSFX

4.2 50

244 }χμrπhFψorFhighTmμssFrχsonμnπχsFτχπμyingFtoFτilχptonFψinμlFstμtχsFinFppFπollisionsFμtFNFsqrt{s}f_FOF~χ F
withFthχFj~uj}FτχtχπtorUFJournal of High Energy PhysicsSF2012SFYWXYSFX 5.4 49

243
quntFψorFnχwFphχnomχnμFusingFlμrgχFjχtFmultipliπitiχsFμnτFmissingFtrμnsvχrsχFmomχntumFwithF
j~uj}FinF[U_Fψνâ��XFoψFNFsqrtF{s}FfF_d~χ FOFprotonTprotonFπollisionsUFJournal of High Energy PhysicsSF
2012SFYWXYSFX

5.4 48

242 vχμsurχmχntsFoψFthχF}TwμvχFψrμπtionFinFkFWFTgFtFRFˇ�Fâ��F˛…FRF˛…Fâ��FτχπμysFμnτFthχFkFWFTgFtFPNabYOWF˛…FRF˛…Fâ��F
τiψψχrχntiμlFνrμnπhingFψrμπtionUFJournal of High Energy PhysicsSF2016SFYWX^SFX 5.4 48

241 }χμrπhFψorFthχFnχutrμlFqiggsFνosonsFoψFthχFminimμlFsupχrsymmχtriπFstμnτμrτFmoτχlFinFppFπollisionsF
μtFNFsqrt{s}f_FOF~χ FwithFthχFj~uj}FτχtχπtorUFJournal of High Energy PhysicsSF2013SFYWXZSFX 5.4 47

240 vχμsurχmχntFoψF−−FproτuπtionFinFppFπollisionsFμtFNFsqrt{s}f_FOF~χ FμnτFlimitsFonFμnomμlousF−−−FμnτF
−−˛‡FπouplingsFwithFthχFj~uj}FτχtχπtorUFJournal of High Energy PhysicsSF2013SFYWXZSFX 5.4 45

239 vuonFrχπonstruπtionFχψψiπiχnπyFμnτFmomχntumFrχsolutionFoψFthχFj~uj}FχxpχrimχntFinF
protonTprotonFπollisionsFμtF≥oormulμcFsχχFtχxtΛ´ ~χ FinFYWXWUFEuropean Physical Journal CSF2014SF_[SFZWZ[ 4.2 45

238 }χμrπhFψorFpμirFproτuπtionFoψFmμssivχFpμrtiπlχsFτχπμyingFintoFthrχχFquμrksFwithFthχFj~uj}FτχtχπtorF
inFNFsqrt{s}f_dmμthrm{~χ }FOFppFπollisionsFμtFthχFuqlUFJournal of High Energy PhysicsSF2012SFYWXYSFX 5.4 45

237 vχμsurχmχntFoψFisolμtχτTphotonFpμirFproτuπtionFinFppFπollisionsFμtFNFsqrt{s}f_d~χ FOFwithFthχFj~uj}F
τχtχπtorUFJournal of High Energy PhysicsSF2013SFYWXZSFX 5.4 44

236 }χμrπhFψorFpμirTproτuπχτFmμssivχFπolourχτFsπμlμrsFinFψourTjχtFψinμlFstμtχsFwithFthχFj~uj}FτχtχπtorF
inFprotonâ��protonFπollisionsFμtFNsqrt{s}FfF_Fmνox{~χ }OUFEuropean Physical Journal CSF2013SF_ZSFX 4.2 44

235 vχμsurχmχntFoψFmultiTjχtFπrossFsχπtionsFinFprotonâ��protonFπollisionsFμtFμF_F~χ FπχntχrToψTmμssF
χnχrgyUFEuropean Physical Journal CSF2011SF_XSFX 4.2 44

234 yχrψormμnπχFoψFjχtFsuνstruπturχFtχπhniquχsFψorFlμrgχT{FjχtsFinFprotonTprotonFπollisionsFμtFNF
sqrt{s}f_FOF~χ FusingFthχFj~uj}FτχtχπtorUFJournal of High Energy PhysicsSF2013SFYWXZSFX 5.4 43

233
vχμsurχmχntFoψFthχFπrossFsχπtionFψorFtopTquμrkFpμirFproτuπtionFinFppFπollisionsFμtFNsqrtF{s}FfF
{_}S{tχxt{~χ }}OFwithFthχFj~uj}FτχtχπtorFusingFψinμlFstμtχsFwithFtwoFhighTpF~FlχptonsUFJournal of 
High Energy PhysicsSF2012SFYWXYSFX

5.4 43

232 j~uj}FνTjχtFiτχntiψiπμtionFpχrψormμnπχFμnτFχψψiπiχnπyFmχμsurχmχntFwithFNt{νμr{t}}OFχvχntsFinFppF
πollisionsFμtFNsqrt{s}fXZOF~χ UFEuropean Physical Journal CSF2019SF_bSFX 4.2 43

231 vχμsurχmχntFoψFthχFtopFquμrkFmμssFwithFthχFtχmplμtχFmχthoτFinFthχF≥oormulμcFsχχFtχxtΛFπhμnnχlF
usingFj~uj}FτμtμUFEuropean Physical Journal CSF2012SF_YSFYW[^ 4.2 42

230 }inglχFhμτronFrχsponsχFmχμsurχmχntFμnτFπμlorimχtχrFjχtFχnχrgyFsπμlχFunπχrtμintyFwithFthχFj~uj}F
τχtχπtorFμtFthχFuqlUFEuropean Physical Journal CSF2013SF_ZSFX 4.2 41
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229
}χμrπhFψorFsupχrsymmχtriπFpμrtiπlχsFinFχvχntsFwithFlχptonFpμirsFμnτFlμrgχFmissingFtrμnsvχrsχF
momχntumFinFNsqrt{s}f_~mνox{~χ }OFprotonâ��protonFπollisionsFwithFthχFj~uj}FχxpχrimχntUF
European Physical Journal CSF2011SF_XSFX

4.2 41

228
jFsχμrπhFψorFNFtovχrlinχFtFOFrχsonμnπχsFinFlχptonRjχtsFχvχntsFwithFhighlyFνoostχτFtopFquμrksF
πollχπtχτFinFppFπollisionsFμtFNFsqrtF{s}FfF_FOF~χ FwithFthχFj~uj}FτχtχπtorUFJournal of High Energy 
PhysicsSF2012SFYWXYSFX

5.4 39

227 }χμrπhFψorFπhμrgχτFqiggsFνosonsFτχπμyingFintoFtopFμnτFνottomFquμrksFμtFNFsqrt{s}fXZFOF~χ FwithFthχF
j~uj}FτχtχπtorUFJournal of High Energy PhysicsSF2018SFYWXaSFX 5.4 39

226 nlχπtronFrχπonstruπtionFμnτFiτχntiψiπμtionFinFthχFj~uj}FχxpχrimχntFusingFthχFYWX]FμnτFYWX^FuqlF
protonâ��protonFπollisionFτμtμFμtFNsqrt{s}FfFXZOFNtχxtF{~χ }OUFEuropean Physical Journal CSF2019SF_bSFX 4.2 37

225 }χμrπhFψorFthχF}tμnτμrτFvoτχlFqiggsFνosonFinFthχFqFTgFˇ�FRFˇ�Fâ��FτχπμyFmoτχFinFNFsqrtF{s}FfF
_S{mμthrm{~χ }}FOFppFπollisionsFwithFj~uj}UFJournal of High Energy PhysicsSF2012SFYWXYSFX 5.4 37

224 uimitsFonFthχFproτuπtionFoψFthχFstμnτμrτFmoτχlFqiggsFνosonFinFppFπollisionsFμtFNsqrt{s}FfF_OF~χ FwithF
thχFj~uj}FτχtχπtorUFEuropean Physical Journal CSF2011SF_XSFX 4.2 37

223 }χμrπhFψorFmμssivχFπolorχτFsπμlμrsFinFψourTjχtFψinμlFstμtχsFinFNsqrt{s}f_~mνox{~χ }OFprotonâ��protonF
πollisionsFwithFthχFj~uj}FτχtχπtorUFEuropean Physical Journal CSF2011SF_XSFX 4.2 37

222 }χμrπhFψorFmμssivχFlongTlivχτFpμrtiπlχsFτχπμyingFsχmilχptoniπμllyFinFthχFuqlνFτχtχπtorUFEuropean 
Physical Journal CSF2017SF__SFYY[ 4.2 35

221 }χμrπhFψorFsχπonτFgχnχrμtionFsπμlμrFlχptoquμrksFinFppFπollisionsFμtFNsqrt{s}f_~mνox{~χ }OFwithFthχF
j~uj}FτχtχπtorUFEuropean Physical Journal CSF2012SF_YSFX 4.2 35

220 vχμsurχmχntFoψFthχFπrossTsχπtionFψorF±FνosonFproτuπtionFinFμssoπiμtionFwithFνTjχtsFinFppFπollisionsF
μtFNFsqrt{s}f_FOF~χ FwithFthχFj~uj}FτχtχπtorUFJournal of High Energy PhysicsSF2013SFYWXZSFX 5.4 34

219 j~uj}FsχμrπhFψorFμFhχμvyFgμugχFνosonFτχπμyingFtoFμFπhμrgχτFlχptonFμnτFμFnχutrinoFinFppFπollisionsF
μtFNsqrt{s}FfF_Fmμthrm{~χ }OUFEuropean Physical Journal CSF2012SF_YSFX 4.2 34

218 }χμrπhFψorFsμmχTsignFtopTquμrkFproτuπtionFμnτFψourthTgχnχrμtionFτownTtypχFquμrksFinFppFπollisionsF
μtFNFsqrtF{s}FfF{_}d{tχxt{~χ }}FOFwithFthχFj~uj}FτχtχπtorUFJournal of High Energy PhysicsSF2012SFYWXYSFX 5.4 34

217 }χμrπhFψorFhχμvyFpμrtiπlχsFτχπμyingFintoFtopTquμrkFpμirsFusingFlχptonTplusTjχtsFχvχntsFinF
protonTprotonFπollisionsFμtF´ FwithFthχFj~uj}FτχtχπtorUFEuropean Physical Journal CSF2018SF_aSF]^] 4.2 34

216 }tuτyFoψFthχFmFWFpFμmplituτχFinF˛�FWFνFFTgFmFWFpˇ�Fâ��FτχπμysUFJournal of High Energy PhysicsSF2017SFYWX_SFX 5.4 33

215
}χμrπhFψorFπhμrgχτFqiggsFνosonsFτχπμyingFviμFq´–FTgFˇ�´–˛‰ˇ�FinFthχFˇ�RjχtsFμnτFˇ�RlχptonFψinμlFstμtχsFwithF
Z^Fψνâ��XFoψFppFπollisionFτμtμFrχπorτχτFμtFNFsqrt{s}fXZFOF~χ FwithFthχFj~uj}FχxpχrimχntUFJournal of 
High Energy PhysicsSF2018SFYWXaSFX

5.4 33

214
}χμrπhFψorFpμirFproτuπtionFoψFqiggsFνosonsFinFthχFNFνovχrlinχ{ν}νovχrlinχ{ν}FOFψinμlFstμtχFusingF
protonTprotonFπollisionsFμtFNFsqrt{s}fXZFOF~χ FwithFthχFj~uj}FτχtχπtorUFJournal of High Energy 
PhysicsSF2019SFYWXbSFX

5.4 31

213 lonstrμintsFonFmχτiμtorTνμsχτFτμrkFmμttχrFμnτFsπμlμrFτμrkFχnχrgyFmoτχlsFusingFNFsqrt{s}FOFfFXZF~χ F
ppFπollisionFτμtμFπollχπtχτFνyFthχFj~uj}FτχtχπtorUFJournal of High Energy PhysicsSF2019SFYWXbSFX 5.4 31

212
vχμsurχmχntFoψFthχFpolμrisμtionFoψF±FνosonsFproτuπχτFwithFlμrgχFtrμnsvχrsχFmomχntumFinFppF
πollisionsFμtFNsqrt{s}FfF_Fmνox{~χ }OFwithFthχFj~uj}FχxpχrimχntUFEuropean Physical Journal CSF2012SF
_YSFX

4.2 31

(2012-2011)
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211 jFsχμrπhFψorFψlμvourFπhμngingFnχutrμlFπurrχntsFinFtopTquμrkFτχπμysFinFppFπollisionFτμtμFπollχπtχτF
withFthχFj~uj}FτχtχπtorFμtFNFsqrt{s}f_d~χ FOUFJournal of High Energy PhysicsSF2012SFYWXYSFX 5.4 31

210
}χμrπhFψorFlightFsπμlμrFtopTquμrkFpμirFproτuπtionFinFψinμlFstμtχsFwithFtwoFlχptonsFwithFthχFj~uj}F
τχtχπtorFinFNsqrt{s}f_Fmμthrm{~χ }OFprotonâ��protonFπollisionsUFEuropean Physical Journal CSF2012SF
_YSFX

4.2 31

209 rnπlusivχFsχμrπhFψorFsμmχTsignFτilχptonFsignμturχsFinFppFπollisionsFμtFNFsqrtF{s}FfF_FOF~χ FwithFthχF
j~uj}FτχtχπtorUFJournal of High Energy PhysicsSF2011SFYWXXSFX 5.4 31

208 vχμsurχmχntsFoψFνTjχtFtμggingFχψψiπiχnπyFwithFthχFj~uj}FτχtχπtorFusingFNFtovχrlinχ{t}FOFχvχntsFμtFNF
sqrt{s}fXZFOF~χ UFJournal of High Energy PhysicsSF2018SFYWXaSFX 5.4 31

207 }χμrπhFψorFthirτFgχnχrμtionFsπμlμrFlχptoquμrksFinFppFπollisionsFμtFNFsqrt{s}f_FOF~χ FwithFthχFj~uj}F
τχtχπtorUFJournal of High Energy PhysicsSF2013SFYWXZSFX 5.4 30

206 vχμsurχmχntFoψFthχF≥oormulμcFsχχFtχxtΛFproτuπtionFπrossFsχπtionFinFthχFtμuFRFjχtsFπhμnnχlFusingFthχF
j~uj}FτχtχπtorUFEuropean Physical Journal CSF2013SF_ZSFYZYa 4.2 30

205
vχμsurχmχntsFoψFunτχrlyingTχvχntFpropχrtiχsFusingFnχutrμlFμnτFπhμrgχτFpμrtiπlχsFinFppFπollisionsF
μtFNsqrt{s}fbWWOFpχ FμnτFNsqrt{s}f_OF~χ FwithFthχFj~uj}FτχtχπtorFμtFthχFuqlUFEuropean Physical 
Journal CSF2011SF_XSFX

4.2 30

204 yχrψormμnπχFoψFχlχπtronFμnτFphotonFtriggχrsFinFj~uj}FτuringFuqlF{unFYUFEuropean Physical Journal 
CSF2020SFaWSFX 4.2 30

203 }tuτyFoψFpromptFmFWFmχsonFproτuπtionFinFpyνFπollisionsFμtFNFsqrt{sγ{mμthrm{w}dmμthrm{w}}}f]FOF
~χ UFJournal of High Energy PhysicsSF2017SFYWX_SFX 5.4 27

202 vχμsurχmχntFoψFthχFphotonFiτχntiψiπμtionFχψψiπiχnπiχsFwithFthχFj~uj}FτχtχπtorFusingFuqlF{unFYF
τμtμFπollχπtχτFinFYWX]FμnτFYWX^UFEuropean Physical Journal CSF2019SF_bSFX 4.2 26

201 vχμsurχmχntFoψFˇ�FπXFμnτFˇ�FπYFproτuπtionFwithFNFsqrt{s}FOFfF_F~χ FppFπollisionsFμtFj~uj}UFJournal of 
High Energy PhysicsSF2014SFYWX[SFX 5.4 26

200 vχμsurχmχntFoψFthχFphμsχFτiψψχrχnπχFνχtwχχnFshortTFμnτFlongTτistμnπχFμmplituτχsFinFthχF
≥oormulμcFsχχFtχxtΛFτχπμyUFEuropean Physical Journal CSF2017SF__SFX^X 4.2 25

199 nlχπtronFμnτFphotonFχnχrgyFπμliνrμtionFwithFthχFj~uj}FτχtχπtorFusingFYWX]â��YWX^FuqlF
protonTprotonFπollisionFτμtμUFJournal of InstrumentationSF2019SFX[SFyWZWX_TyWZWX_ 1 25

198 vultiTπhμnnχlFsχμrπhFψorFsquμrksFμnτFgluinosFinF≥oormulμcFsχχFtχxtΛFπollisionsFwithFthχFj~uj}F
τχtχπtorFμtFthχFuqlUFEuropean Physical Journal CSF2013SF_ZSFYZ^Y 4.2 25

197 vχμsurχmχntFoψFthχFsVˇ�FpμirFproτuπtionFπrossTsχπtionFinFppFπollisionsFμtFNFsqrt{s}fXZFOF~χ UFJournal 
of High Energy PhysicsSF2017SFYWX_SFX 5.4 25

196 vχμsurχmχntFoψFthχFtopFquμrkFmμssFinFthχFNtνμr{t}rightμrrowFOFlχptonRjχtsFπhμnnχlFψromFNsqrt{s}faOF
~χ Fj~uj}FτμtμFμnτFπomνinμtionFwithFprχviousFrχsultsUFEuropean Physical Journal CSF2019SF_bSFX 4.2 24

195 vχμsurχmχntFoψFthχFtopFquμrkFpμirFproτuπtionFπhμrgχFμsymmχtryFinFprotonTprotonFπollisionsFμtFNF
sqrt{s}FOFfF_F~χ FusingFthχFj~uj}FτχtχπtorUFJournal of High Energy PhysicsSF2014SFYWX[SFX 5.4 24

194
vχμsurχmχntFoψFthχFproτuπtionFπrossFsχπtionFoψFpromptFsVˇ�FmχsonsFinFμssoπiμtionFwithFμF±F´–F
νosonFinFppFπollisionsFμtFNFsqrt{s}FOFfF_F~χ FwithFthχFj~uj}FτχtχπtorUFJournal of High Energy PhysicsSF
2014SFYWX[SFX

5.4 24

Kenneth Wraight

6



193 vχμsurχmχntFoψFthχFτiψψχrχntiμlFπrossTsχπtionFoψFkFRFmχsonFproτuπtionFinFppFπollisionsFμtFNF
sqrt{s}f_FOF~χ FμtFj~uj}UFJournal of High Energy PhysicsSF2013SFYWXZSFX 5.4 24

192
}χμrπhFψorFtopFμnτFνottomFsquμrksFψromFgluinoFpμirFproτuπtionFinFψinμlFstμtχsFwithFmissingF
trμnsvχrsχFχnχrgyFμnτFμtFlχμstFthrχχFνTjχtsFwithFthχFj~uj}FτχtχπtorUFEuropean Physical Journal CSF
2012SF_YSFX

4.2 24

191 }χμrπhFψorFpμirFproτuπtionFoψFupTtypχFvχπtorTlikχFquμrksFμnτFψorFψourTtopTquμrkFχvχntsFinFψinμlF
stμtχsFwithFmultiplχFνTjχtsFwithFthχFj~uj}FτχtχπtorUFJournal of High Energy PhysicsSF2018SFYWXaSFX 5.4 23

190 –pτμtχτFsχμrπhFψorFlongTlivχτFpμrtiπlχsFτχπμyingFtoFjχtFpμirsUFEuropean Physical Journal CSF2017SF__SFaXY 4.2 23

189 oorwμrτTνμπkwμrτFπorrχlμtionsFμnτFπhμrgχτTpμrtiπlχFμzimuthμlFτistriνutionsFinFppFintχrμπtionsF
usingFthχFj~uj}FτχtχπtorUFJournal of High Energy PhysicsSF2012SFYWXYSFX 5.4 23

188 vχμsurχmχntFoψFthχFltvFμnglχF˛‡FψromFμFπomνinμtionFoψFuqlνFrχsultsUFJournal of High Energy 
PhysicsSF2016SFYWX^SFX 5.4 23

187
}χμrπhFψorFqiggsFνosonFpμirFproτuπtionFinFthχFNFupgμmmμFupgμmmμFνovχrlinχ{ν}FOFψinμlFstμtχFwithF
XZF~χ FppFπollisionFτμtμFπollχπtχτFνyFthχFj~uj}FχxpχrimχntUFJournal of High Energy PhysicsSF2018SF
YWXaSFX

5.4 23

186 yromptFμnτFnonTpromptFμnτFsupprχssionFμtFhighFtrμnsvχrsχFmomχntumFinFyνRyνFπollisionsFwithF
thχFj~uj}FχxpχrimχntUFEuropean Physical Journal CSF2018SF_aSF_^Y 4.2 23

185
}χμrπhFψorFhχμvyFvμjorμnμForFmirμπFnχutrinosFμnτFrightThμnτχτF±FgμugχFνosonsFinFψinμlFstμtχsFwithF
twoFπhμrgχτFlχptonsFμnτFtwoFjχtsFμtFNFsqrt{s}fXZFOF~χ FwithFthχFj~uj}FτχtχπtorUFJournal of High 
Energy PhysicsSF2019SFYWXbSFX

5.4 21

184
}χμrπhFψorFhχμvyFnχutrμlFlχptonsFinFτχπμysFoψF±FνosonsFproτuπχτFinFXZF~χ FppFπollisionsFusingF
promptFμnτFτisplμπχτFsignμturχsFwithFthχFj~uj}FτχtχπtorUFJournal of High Energy PhysicsSF2019SF
YWXbSFX

5.4 21

183 }χμrπhFψorFqiggsFνosonFpμirFproτuπtionFinFthχFπhμnnχlFusingFπollisionFτμtμFrχπorτχτFμtF~χ FwithFthχF
j~uj}FτχtχπtorUFEuropean Physical Journal CSF2018SF_aSFXWW_ 4.2 21

182 }χμrπhFψorFnχwFphχnomχnμFinFχvχntsFwithFsμmχTπhμrgχFlχptonsFμnτFνTjχtsFinFppFπollisionsFμtFNF
sqrt{s}fXZFOF~χ FwithFthχFj~uj}FτχtχπtorUFJournal of High Energy PhysicsSF2018SFYWXaSFX 5.4 21

181 vχμsurχmχntFoψFthχFμzimuthμlFμnisotropyFoψFπhμrgχτFpμrtiπlχsFproτuπχτFinFfF]UWY´ ~χ FyνRyνF
πollisionsFwithFthχFj~uj}FτχtχπtorUFEuropean Physical Journal CSF2018SF_aSFbb_ 4.2 21

180 }χμrπhFψorFτouνlyFπhμrgχτFsπμlμrFνosonsFτχπμyingFintoFsμmχTsignFνosonFpμirsFwithFthχFj~uj}F
τχtχπtorUFEuropean Physical Journal CSF2019SF_bSF]a 4.2 20

179
vχμsurχmχntFoψFN±Ξ{pmF}−OFproτuπtionFπrossFsχπtionsFμnτFgμugχFνosonFpolμrisμtionFinFppF
πollisionsFμtFNsqrt{s}FfFXZ~tχxtF{~χ }OFwithFthχFj~uj}FτχtχπtorUFEuropean Physical Journal CSF2019SF
_bSFX

4.2 20

178 }χμrπhFψorFnχwFrχsonμnπχsFinFmμssFτistriνutionsFoψFjχtFpμirsFusingFXZbFψνâ��XFoψFppFπollisionsFμtFNF
sqrt{mμthrm{s}}FOFfFXZF~χ FwithFthχFj~uj}FτχtχπtorUFJournal of High Energy PhysicsSF2020SFYWYWSFX 5.4 20

177 yχrψormμnπχFoψFtopTquμrkFμnτFNvμrvχπ{±}OTνosonFtμggingFwithFj~uj}FinF{unFYFoψFthχFuqlUFEuropean 
Physical Journal CSF2019SF_bSFX 4.2 19

176 }χμrπhFψorFlongTlivχτFnχutrμlFpμrtiπlχsFinFppFπollisionsFμtFN{sqrt{s}}FfFXZ~{tχxtF{F~χ }}OFthμtFτχπμyFintoF
τisplμπχτFhμτroniπFjχtsFinFthχFj~uj}FπμlorimχtχrUFEuropean Physical Journal CSF2019SF_bSFX 4.2 18

(2019-2013)
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175 }χμrπhχsFψorFthirτTgχnχrμtionFsπμlμrFlχptoquμrksFinFNFsqrt{s}FOFfFXZF~χ FppFπollisionsFwithFthχFj~uj}F
τχtχπtorUFJournal of High Energy PhysicsSF2019SFYWXbSFX 5.4 18

174 vχμsurχmχntFoψFjχtFshμpχsFinFtopTquμrkFpμirFχvχntsFμtF≥oormulμcFsχχFtχxtΛFusingFthχFj~uj}F
τχtχπtorUFEuropean Physical Journal CSF2013SF_ZSFY^_^ 4.2 18

173 vχμsurχmχntFoψFχvχntFshμpχsFμtFlμrgχFmomχntumFtrμnsψχrFwithFthχFj~uj}FτχtχπtorFinFppF
πollisionsFμtFNsqrt{mμthνψ{s}}f_Fmμthrm{~χ }OUFEuropean Physical Journal CSF2012SF_YSFX 4.2 18

172
}χμrπhFψorFμnFχxπχssFoψFχvχntsFwithFμnFiτχntiπμlFψlμvourFlχptonFpμirFμnτFsigniψiπμntFmissingF
trμnsvχrsχFmomχntumFinFNsqrt{s}f_OF~χ Fprotonâ��protonFπollisionsFwithFthχFj~uj}FτχtχπtorUF
European Physical Journal CSF2011SF_XSFX

4.2 18

171 vχμsurχmχntFoψFτijχtFπrossTsχπtionsFinFppFπollisionsFμtF_F~χ FπχntrχToψTmμssFχnχrgyFusingFthχF
j~uj}FτχtχπtorUFJournal of High Energy PhysicsSF2014SFYWX[SFX 5.4 17

170 vχμsurχmχntFoψFpolμrizμtionFinFTgFτχπμysFwithFthχFj~uj}FτχtχπtorFinFπollisionsFμtF≥oormulμcFsχχF
tχxtΛUFEuropean Physical Journal CSF2012SF_YSFYW^Y 4.2 17

169
}χμrπhFψorFμFsπμlμrFpμrtnχrFoψFthχFtopFquμrkFinFthχFμllThμτroniπFNt{νμr{t}}OFplusFmissingFtrμnsvχrsχF
momχntumFψinμlFstμtχFμtFNsqrt{s}fXZOF~χ FwithFthχFj~uj}FτχtχπtorUFEuropean Physical Journal CSF
2020SFaWSFX

4.2 17

168 xνsχrvμtionsFoψF˛�FWFνFFTgF˛�tFRˇ�â��FμnτF˛�FWFνFFTgF˛�tFRFtFâ��FτχπμysFμnτFsχμrπhχsFψorFothχrF˛�FWFνFμnτF˛�FWFνF
τχπμysFtoF˛�hFRFhhâ��FψinμlFstμtχsUFJournal of High Energy PhysicsSF2016SFYWX^SFX 5.4 17

167 rnFsituFπμliνrμtionFoψFlμrgχTrμτiusFjχtFχnχrgyFμnτFmμssFinFXZF~χ Fprotonâ��protonFπollisionsFwithFthχF
j~uj}FτχtχπtorUFEuropean Physical Journal CSF2019SF_bSFX 4.2 16

166 }χμrπhFψorFμnomμlousFproτuπtionFoψFpromptFlikχTsignFlχptonFpμirsFμtFNFsqrt{s}f_dmμthrm{~χ }FOFwithF
thχFj~uj}FτχtχπtorUFJournal of High Energy PhysicsSF2012SFYWXYSFX 5.4 16

165 }tuτiχsFoψFthχFpχrψormμnπχFoψFthχFj~uj}FτχtχπtorFusingFπosmiπTrμyFmuonsUFEuropean Physical 
Journal CSF2011SF_XSFX 4.2 16

164 }χμrπhFψorFqiggsTlikχFνosonsFτχπμyingFintoFlongTlivχτFχxotiπFpμrtiπlχsUFEuropean Physical Journal CSF
2016SF_^SF^^[ 4.2 16

163 vχμsurχmχntFoψFψiτuπiμlFμnτFτiψψχrχntiμlFN±ΞR±ΞTOFproτuπtionFπrossTsχπtionsFμtFNsqrt{s}fXZOF~χ F
withFthχFj~uj}FτχtχπtorUFEuropean Physical Journal CSF2019SF_bSFX 4.2 16

162
vχμsurχmχntFoψFψlowFhμrmoniπsFπorrχlμtionsFwithFmχμnFtrμnsvχrsχFmomχntumFinFlχμτâ��lχμτFμnτF
protonâ��lχμτFπollisionsFμtFNsqrt{sγ{mμthrm{ww}}}FfF]UWY~hνoxF{~χ }OFwithFthχFj~uj}FτχtχπtorUF
European Physical Journal CSF2019SF_bSFX

4.2 16

161
}χμrπhFψorFpμirFproτuπtionFoψFhχμvyFvχπtorTlikχFquμrksFτχπμyingFintoFhighTp~F±FνosonsFμnτFtopF
quμrksFinFthχFlχptonTplusTjχtsFψinμlFstμtχFinFppFπollisionsFμtFNFsqrt{s}fXZFOF~χ FwithFthχFj~uj}F
τχtχπtorUFJournal of High Energy PhysicsSF2018SFYWXaSFX

5.4 16

160 }χμrπhFψorFthχFlχptonTψlμvourFviolμtingFτχπμysFkFWNFsOFFTgFχ´–˛…hUFJournal of High Energy PhysicsSF2018SF
YWXaSFX 5.4 15

159 vχμsurχmχntFoψFthχFtopFquμrkFπhμrgχFinFppFπollisionsFμtFNFsqrt{s}f_FOF~χ FwithFthχFj~uj}FτχtχπtorUF
Journal of High Energy PhysicsSF2013SFYWXZSFX 5.4 15

158
}χμrπhFψorFτirχπtFπhμrginoFproτuπtionFinFμnomμlyTmχτiμtχτFsupχrsymmχtryFνrχμkingFmoτχlsFνμsχτF
onFμFτisμppχμringTtrμπkFsignμturχFinFppFπollisionsFμtFNFsqrt{s}f_dmμthrm{~χ }FOFwithFthχFj~uj}F
τχtχπtorUFJournal of High Energy PhysicsSF2013SFYWXZSFX

5.4 15
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157
}χμrπhFψor±qproτuπtionFwithFμFlightFqiggsFνosonFτχπμyingFtoFpromptFχlχπtronTjχtsFinF
protonâ��protonFπollisionsFμtFJsqrtF{s}f_JF~χ FwithFthχFj~uj}FτχtχπtorUFNew Journal of PhysicsSF2013SF
X]SFW[ZWWb

2.9 15

156 }χμrπhFψorFτiphotonFχvχntsFwithFlμrgχFmissingFtrμnsvχrsχFχnχrgyFwithFZ^Fpνâ��XFoψF_F~χ F
protonâ��protonFπollisionFτμtμFwithFthχFj~uj}FτχtχπtorUFEuropean Physical Journal CSF2011SF_XSFX 4.2 15

155 xνsχrvμtionFoψF˛�FWνFFTgFˇ�NY}Optâ��FμnτF˛�FWνFFTgFsVˇ�ˇ�FRFˇ�Fâ��ptâ��FτχπμysFμnτFμFmχμsurχmχntFoψFthχF˛�FWνF
νμryonFmμssUFJournal of High Energy PhysicsSF2016SFYWX^SFX 5.4 15

154
}χμrπhFψorFτμrkFmμttχrFinFχvχntsFwithFμFhμτroniπμllyFτχπμyingFvχπtorFνosonFμnτFmissingFtrμnsvχrsχF
momχntumFinFppFπollisionsFμtFNFsqrt{s}fXZFOF~χ FwithFthχFj~uj}FτχtχπtorUFJournal of High Energy 
PhysicsSF2018SFYWXaSFX

5.4 15

153
}χμrπhFψorFnχwFphχnomχnμFusingFthχFinvμriμntFmμssFτistriνutionFoψFsμmχTψlμvourFoppositχTsignF
τilχptonFpμirsFinFχvχntsFwithFmissingFtrμnsvχrsχFmomχntumFinF´ FπollisionsFwithFthχFj~uj}FτχtχπtorUF
European Physical Journal CSF2018SF_aSF^Y]

4.2 15

152 }χμrπhFψorFsinglχFproτuπtionFoψFvχπtorTlikχFquμrksFτχπμyingFintoF±νFinFppFπollisionsFμtFNFsqrt{s}FOFfFXZF
~χ FwithFthχFj~uj}FτχtχπtorUFJournal of High Energy PhysicsSF2019SFYWXbSFX 5.4 14

151 }χμrπhFψorFτχπμysFoψFstoppχτSFlongTlivχτFpμrtiπlχsFψromF_F~χ FppFπollisionsFwithFthχFj~uj}FτχtχπtorUF
European Physical Journal CSF2012SF_YSFX 4.2 14

150
}χμrπhFψorFπhμrgχτFqiggsFνosonsFthroughFthχFviolμtionFoψFlχptonFunivχrsμlityFinFNFtovχrlinχ{t}FOF
χvχntsFusingFppFπollisionFτμtμFμtFNFsqrt{s}f_FOF~χ FwithFthχFj~uj}FχxpχrimχntUFJournal of High 
Energy PhysicsSF2013SFYWXZSFX

5.4 14

149 jFsχμrπhFψorF≥oormulμcFsχχFtχxtΛFrχsonμnπχsFwithFthχFj~uj}FτχtχπtorFinFYUW]FψνFoψFprotonTprotonF
πollisionsFμtF≥oormulμcFsχχFtχxtΛUFEuropean Physical Journal CSF2012SF_YSFYWaZ 4.2 14

148 oorwμrτâ��νμπkwμrτFπorrχlμtionsFμnτFχvχntFshμpχsFμsFproνχsFoψFminimumTνiμsFχvχntFpropχrtiχsUF
European Physical Journal CSF2011SF_XSFX 4.2 14

147 yχrψormμnπχFoψFthχFj~uj}FτχtχπtorFusingFψirstFπollisionFτμtμUFJournal of High Energy PhysicsSF2010SF
YWXWSFX 5.4 14

146 jFstrμtχgyFψorFμFgχnχrμlFsχμrπhFψorFnχwFphχnomχnμFusingFτμtμTτχrivχτFsignμlFrχgionsFμnτFitsF
μppliπμtionFwithinFthχFj~uj}FχxpχrimχntUFEuropean Physical Journal CSF2019SF_bSFX 4.2 14

145
}χμrπhFψorFthχFqiggsFνosonFproτuπχτFinFμssoπiμtionFwithFμFvχπtorFνosonFμnτFτχπμyingFintoFtwoF
spinTzχroFpμrtiπlχsFinFthχFqFTgFμμFTgF[νFπhμnnχlFinFppFπollisionsFμtFNFsqrt{s}fXZFOF~χ FwithFthχFj~uj}F
τχtχπtorUFJournal of High Energy PhysicsSF2018SFYWXaSFX

5.4 14

144 }χμrπhFψorFtopTquμrkFτχπμysFtFTgFqqFwithFZ^Fψνâ��XFoψFppFπollisionFτμtμFμtFNFsqrt{s}FOFfFXZF~χ FwithFthχF
j~uj}FτχtχπtorUFJournal of High Energy PhysicsSF2019SFYWXbSFX 5.4 13

143 {χsonμnπχsFμnτFlyFviolμtionFinFkFWFsFμnτFNF{ovχrlinχ{k}}γsΞWtoFsVpsiF{t}Ξ{R}{t}Ξ{T}FOFτχπμysFinFthχF
mμssFrχgionFμνovχFthχFhNXWYWOUFJournal of High Energy PhysicsSF2017SFYWX_SFX 5.4 13

142
}χμrπhFψorF{TpμrityTviolμtingFsupχrsymmχtryFinFχvχntsFwithFψourForFmorχFlχptonsFinFNF
sqrt{s}f_dmμthrm{~χ }FOFppFπollisionsFwithFthχFj~uj}FτχtχπtorUFJournal of High Energy PhysicsSF2012SF
YWXYSFX

5.4 13

141
}χμrπhFψorFμnomμlyTmχτiμtχτFsupχrsymmχtryFνrχμkingFwithFthχFj~uj}FτχtχπtorFνμsχτFonFμF
τisμppχμringTtrμπkFsignμturχFinFppFπollisionsFμtFNsqrt{s}FfF_~mμthrm{~χ }OUFEuropean Physical 
Journal CSF2012SF_YSFX

4.2 13

140 }χμrπhFψorFμFψχrmiophoνiπFqiggsFνosonFinFthχFτiphotonFτχπμyFπhμnnχlFwithFthχFj~uj}FτχtχπtorUF
European Physical Journal CSF2012SF_YSFX 4.2 13

(2012-2013)
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139 }χμrπhFψorFμFhχμvyFnχutrμlFpμrtiπlχFτχπμyingFintoFμnFχlχπtronFμnτFμFmuonFusingFXFψνâ��XFoψFj~uj}F
τμtμUFEuropean Physical Journal CSF2011SF_XSFX 4.2 13

138 oluπtuμtionsFoψFμnisotropiπFψlowFinFyνRyνFπollisionsFμtFNFsqrt{{mμthrm{s}}γ{mμthrm{ww}}}FOFfF]UWYF
~χ FwithFthχFj~uj}FτχtχπtorUFJournal of High Energy PhysicsSF2020SFYWYWSFX 5.4 13

137
}χμrπhFψorFτirχπtFproτuπtionFoψFχlχπtrowχμkinosFinFψinμlFstμtχsFwithFonχFlχptonSFmissingFtrμnsvχrsχF
momχntumFμnτFμFqiggsFνosonFτχπμyingFintoFtwoFνTjχtsFinFNppOFπollisionsFμtFNsqrt{s}fXZOF~χ FwithF
thχFj~uj}FτχtχπtorUFEuropean Physical Journal CSF2020SFaWSFX

4.2 13

136 vuonFrχπonstruπtionFμnτFiτχntiψiπμtionFχψψiπiχnπyFinFj~uj}FusingFthχFψullF{unFYFppFπollisionFτμtμFsχtF
μtFNsqrt{s}fXZOF~χ UFEuropean Physical Journal CSF2021SFaXSFX 4.2 13

135 vχμsurχmχntFoψFthχFψorwμrτF−FνosonFproτuπtionFπrossTsχπtionFinFppFπollisionsFμtFNFsqrt{s}fXZFOF~χ UF
Journal of High Energy PhysicsSF2016SFYWX^SFX 5.4 13

134
vχμsurχmχntsFoψFtopTquμrkFpμirFτiψψχrχntiμlFμnτFτouνlχTτiψψχrχntiμlFπrossTsχπtionsFinFthχFNχllFORjχtsF
πhμnnχlFwithFppFπollisionsFμtFNsqrt{s}fXZOF~χ FusingFthχFj~uj}FτχtχπtorUFEuropean Physical Journal C
SF2019SF_bSFX

4.2 13

133 xpχrμtionFμnτFpχrψormμnπχFoψFthχFj~uj}F~ilχFlμlorimχtχrFinF{un´ XUFEuropean Physical Journal CSF
2018SF_aSFba_ 4.2 13

132 vχμsurχmχntsFoψF±FμnτF−FνosonFproτuπtionFinFppFπollisionsFμtFNsqrt{s}f]UWYOF~χ FwithFthχFj~uj}F
τχtχπtorUFEuropean Physical Journal CSF2019SF_bSFX 4.2 12

131 qiggsFνosonFproτuπtionFπrossTsχπtionFmχμsurχmχntsFμnτFthχirFno~FintχrprχtμtionFinFthχFN[χllFOF
τχπμyFπhμnnχlFμtFNsqrt{s}fOXZF~χ FwithFthχFj~uj}FτχtχπtorUFEuropean Physical Journal CSF2020SFaWSFX 4.2 12

130 }χμrπhFψorFqiggsFνosonFpμirFproτuπtionFinFthχF±±NPO±±NPOFτχπμyFπhμnnχlFusingFj~uj}FτμtμF
rχπorτχτFμtFNFsqrt{mμthrm{s}}FOFfFXZF~χ UFJournal of High Energy PhysicsSF2019SFYWXbSFX 5.4 12

129
~hχFτiψψχrχntiμlFproτuπtionFπrossFsχπtionFoψFthχF≥oormulμcFsχχFtχxtΛNXWYWOFmχsonFinF≥oormulμcFsχχF
tχxtΛFfF_´ ~χ F≥oormulμcFsχχFtχxtΛFπollisionsFmχμsurχτFwithFthχFj~uj}FτχtχπtorUFEuropean Physical 
Journal CSF2014SF_[SFYab]

4.2 12

128 vχμsurχmχntFoψFthχFψlμvourFπompositionFoψFτijχtFχvχntsFinFppFπollisionsFμtFNsqrt{s}f_Fmνox{~χ }OF
withFthχFj~uj}FτχtχπtorUFEuropean Physical Journal CSF2013SF_ZSFX 4.2 12

127 vχμsurχmχntFoψFthχFtopTquμrkFmμssFinFNFtovχrlinχ{t}FOFRFXTjχtFχvχntsFπollχπtχτFwithFthχFj~uj}F
τχtχπtorFinFppFπollisionsFμtFNFsqrt{s}FOFfFaF~χ UFJournal of High Energy PhysicsSF2019SFYWXbSFX 5.4 12

126 vχμsurχmχntFoψFthχFπrossTsχπtionFμnτFπhμrgχFμsymmχtryFoψF±FνosonsFproτuπχτFinFprotonâ��protonF
πollisionsFμtFNsqrt{s}fa~tχxtF{~χ }OFwithFthχFj~uj}FτχtχπtorUFEuropean Physical Journal CSF2019SF_bSFX 4.2 11

125 miψψχrχntiμlFνrμnπhingFψrμπtionFμnτFμngulμrFmomχntsFμnμlysisFoψFthχFτχπμyFkFWFTgFtFRˇ�â��F˛…FRF˛…Fâ��FinFthχF
tFPWSYFNX[ZWOWFrχgionUFJournal of High Energy PhysicsSF2016SFYWX^SFX 5.4 11

124 rτχntiψiπμtionFoψFνoostχτFqiggsFνosonsFτχπμyingFintoFνTquμrkFpμirsFwithFthχFj~uj}FτχtχπtorFμtF
XZ´ JJtχxtF{~χ }JJUFEuropean Physical Journal CSF2019SF_bSF 4.2 11

123 vχμsurχmχntsFoψFthχFpsχuτorμpiτityFτχpχnτχnπχFoψFthχFtotμlFtrμnsvχrsχFχnχrgyFinFprotonTprotonF
πollisionsFμtFNFsqrt{s}f_FOF~χ FwithFj~uj}UFJournal of High Energy PhysicsSF2012SFYWXYSFX 5.4 11

122
}χμrπhFψorFsupχrsymmχtryFinFχvχntsFwithFlμrgχFmissingFtrμnsvχrsχFmomχntumSFjχtsSFμnτFμtFlχμstF
onχFtμuFlχptonFinF_F~χ FprotonTprotonFπollisionFτμtμFwithFthχFj~uj}FτχtχπtorUFEuropean Physical 
Journal CSF2012SF_YSFX

4.2 11
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121 vχμsurχmχntFoψF±˛‡FμnτF−˛‡FproτuπtionFinFprotonTprotonFπollisionsFμtFNFsqrtF{s}FfF_FOF~χ FwithFthχF
j~uj}FτχtχπtorUFJournal of High Energy PhysicsSF2011SFYWXXSFX 5.4 11

120 sχtFχnχrgyFsπμlχFμnτFrχsolutionFmχμsurχτFinFprotonâ��protonFπollisionsFμtFNsqrt{s}fXZOF~χ FwithFthχF
j~uj}FτχtχπtorUFEuropean Physical Journal CSF2021SFaXSFX 4.2 11

119 }tuτyFoψFπhμrmoniumFproτuπtionFinFThμτronFτχπμysFμnτFψirstFχviτχnπχFψorFthχFτχπμyUFEuropean 
Physical Journal CSF2017SF__SF^Wb 4.2 10

118 }tuτyFoψFˇ�NY}OFproτuπtionFμnτFπolτFnuπlχμrFmμttχrFχψψχπtsFinFpyνFπollisionsFμtFNFsqrt{sγ{wdw}}f]FOF
~χ UFJournal of High Energy PhysicsSF2016SFYWX^SFX 5.4 10

117 }χμrπhFψorFτiνosonFrχsonμnπχsFinFhμτroniπFψinμlFstμtχsFinFXZbFψνâ��XFoψFppFπollisionsFμtFNFsqrt{s}FOFfFXZF
~χ FwithFthχFj~uj}FτχtχπtorUFJournal of High Energy PhysicsSF2019SFYWXbSFX 5.4 10

116 }χμrπhFψorFlχptonFψlμvourFviolμtionFinFthχFπontinuumFwithFthχFj~uj}FτχtχπtorFinF≥oormulμcFsχχFtχxtΛF
πollisionsFμtFthχFuqlUFEuropean Physical Journal CSF2012SF_YSFYW[W 4.2 10

115 xνsχrvμtionFoψFthχFsupprχssχτFτχπμyF˛�FWFνFFTgFpˇ�Fâ��F˛…FRF˛…Fâ��UFJournal of High Energy PhysicsSF2017SF
YWX_SFX 5.4 10

114 vχμsurχmχntFoψFinπlusivχFtwoTpμrtiπlχFμngulμrFπorrχlμtionsFinFppFπollisionsFwithFthχFj~uj}FτχtχπtorF
μtFthχFuqlUFJournal of High Energy PhysicsSF2012SFYWXYSFX 5.4 10

113 }χμrπhFψorFnχwFnonTrχsonμntFphχnomχnμFinFhighTmμssFτilχptonFψinμlFstμtχsFwithFthχFj~uj}F
τχtχπtorUFJournal of High Energy PhysicsSF2020SFYWYWSFX 5.4 9

112 vχμsurχmχntsFoψFthχFqiggsFνosonFinπlusivχFμnτFτiψψχrχntiμlFψiτuπiμlFπrossFsχπtionsFinFthχF[NχllFOF
τχπμyFπhμnnχlFμtFNsqrt{s}OFfFXZF~χ UFEuropean Physical Journal CSF2020SFaWSFX 4.2 9

111 }χμrπhFψorFsupχrsymmχtryFinFψinμlFstμtχsFwithFπhμrmFjχtsFμnτFmissingFtrμnsvχrsχFmomχntumFinFXZF
~χ FppFπollisionsFwithFthχFj~uj}FτχtχπtorUFJournal of High Energy PhysicsSF2018SFYWXaSFX 5.4 9

110
vχμsurχmχntFoψFjχtTsuνstruπturχFoνsχrvμνlχsFinFtopFquμrkSF±FνosonFμnτFlightFjχtFproτuπtionFinF
protonTprotonFπollisionsFμtFNFsqrt{s}FOFfFXZF~χ FwithFthχFj~uj}FτχtχπtorUFJournal of High Energy 
PhysicsSF2019SFYWXbSFX

5.4 8

109
vχμsurχmχntFoψF qSFNFmμthrm{q}toFmμthrm{ν}ovχrlinχ{mμthrm{ν}}FOFproτuπtionFμsFμFψunπtionFoψF
thχFvχπtorTνosonFtrμnsvχrsχFmomχntumFinFXZF~χ FppFπollisionsFwithFthχFj~uj}FτχtχπtorUFJournal of 
High Energy PhysicsSF2019SFYWXbSFX

5.4 8

108 }χμrπhFψorFpμirsFoψFsπμlμrFlχptoquμrksFτχπμyingFintoFquμrksFμnτFχlχπtronsForFmuonsFinFNFsqrt{s}FOFfFXZF
~χ FppFπollisionsFwithFthχFj~uj}FτχtχπtorUFJournal of High Energy PhysicsSF2020SFYWYWSFX 5.4 8

107 }χμrπhFψorFsquμrksFμnτFgluinosFinFψinμlFstμtχsFwithFsμmχTsignFlχptonsFμnτFjχtsFusingFXZbFψνâ��XFoψFτμtμF
πollχπtχτFwithFthχFj~uj}FτχtχπtorUFJournal of High Energy PhysicsSF2020SFYWYWSFX 5.4 8

106 vχμsurχmχntFoψFνrμnπhingFψrμπtionsFoψFπhμrmlχssFψourTνoτyF˛�FWFνFμnτF˛�FWFνFτχπμysUFJournal of High 
Energy PhysicsSF2018SFYWXaSFX 5.4 8

105
}χμrπhFψorFsπμlμrFrχsonμnπχsFτχπμyingFintoF˛…R˛…â��FinFχvχntsFwithFμnτFwithoutFνTtμggχτFjχtsFproτuπχτF
inFprotonTprotonFπollisionsFμtFNFsqrt{s}fXZFOF~χ FwithFthχFj~uj}FτχtχπtorUFJournal of High Energy 
PhysicsSF2019SFYWXbSFX

5.4 8

104 vχμsurχmχntFoψFsplittingFsπμlχsFinFTgFχvχntsFμtF≥oormulμcFsχχFtχxtΛFwithFthχFj~uj}FτχtχπtorUF
European Physical Journal CSF2013SF_ZSFY[ZY 4.2 8

(2013-2011)

11



103 nviτχnπχFψorFNtνμr{t}tνμr{t}OFproτuπtionFinFthχFmultilχptonFψinμlFstμtχFinFprotonâ��protonFπollisionsFμtF
Nsqrt{s}fXZOFNtχxtF{~χ }OFwithFthχFj~uj}FτχtχπtorUFEuropean Physical Journal CSF2020SFaWSFX 4.2 8

102
}χμrπhFψorFlightFlongTlivχτFnχutrμlFpμrtiπlχsFproτuπχτFinFppFπollisionsFμtFNsqrt{s}FfFXZ~mμthrmF{~χ }OF
μnτFτχπμyingFintoFπollimμtχτFlχptonsForFlightFhμτronsFwithFthχFj~uj}FτχtχπtorUFEuropean Physical 
Journal CSF2020SFaWSFX

4.2 8

101 yχrψormμnπχFoψFthχFmissingFtrμnsvχrsχFmomχntumFtriggχrsFψorFthχFj~uj}FτχtχπtorFτuringF{unTYF
τμtμFtμkingUFJournal of High Energy PhysicsSF2020SFYWYWSFX 5.4 8

100 vχμsurχmχntsFoψFtopTquμrkFpμirFspinFπorrχlμtionsFinFthχFNχmuFOFπhμnnχlFμtFNsqrt{s}FfFXZOF~χ FusingF
ppFπollisionsFinFthχFj~uj}FτχtχπtorUFEuropean Physical Journal CSF2020SFaWSFX 4.2 8

99
}χμrπhFψorFnχwFphχnomχnμFinFχvχntsFwithFtwoFoppositχTπhμrgχFlχptonsSFjχtsFμnτFmissingFtrμnsvχrsχF
momχntumFinFppFπollisionsFμtFNFsqrt{mμthrm{s}}FOFfFXZF~χ FwithFthχFj~uj}FτχtχπtorUFJournal of High 
Energy PhysicsSF2021SFYWYXSFX

5.4 8

98
}χμrπhFψorFhχμvyFrχsonμnπχsFτχπμyingFintoFμFpμirFoψF−FνosonsFinFthχFNχllFΞRχllFΞTχllFMΞRχllFMΞTOFμnτFNχllF
ΞRχllFΞTnuF{{νμr{nuF}}}OFψinμlFstμtχsFusingFXZbFNmμthrmF{ψν}Ξ{TX}OFoψFprotonâ��protonFπollisionsFμtF
Nsqrt{s}FfFXZSO~χ FwithFthχFj~uj}FτχtχπtorUFEuropean Physical Journal CSF2021SFaXSFX

4.2 8

97 }χμrπhFψorFπhμrgχτFqiggsFνosonsFτχπμyingFintoFμFtopFquμrkFμnτFμFνottomFquμrkFμtFNFsqrt{mμthrm{s}}F
OFfFXZF~χ FwithFthχFj~uj}FτχtχπtorUFJournal of High Energy PhysicsSF2021SFYWYXSFX 5.4 8

96 vχμsurχmχntFoψFψorwμrτF±FμnτF−FνosonFproτuπtionFinFμssoπiμtionFwithFjχtsFinFprotonTprotonF
πollisionsFμtFNFsqrt{s}faFOF~χ UFJournal of High Energy PhysicsSF2016SFYWX^SFX 5.4 8

95 vχμsurχmχntFoψFψorwμrτF±FTgFχ˛‰FproτuπtionFinFppFπollisionsFμtFNFsqrt{s}faFOF~χ UFJournal of High 
Energy PhysicsSF2016SFYWX^SFX 5.4 8

94
}χμrπhFψorFsquμrksFμnτFgluinosFinFψinμlFstμtχsFwithFjχtsFμnτFmissingFtrμnsvχrsχFmomχntumFusingFXZbF
ψνâ��XFoψFNFsqrt{s}FOFfFXZF~χ FppFπollisionFτμtμFwithFthχFj~uj}FτχtχπtorUFJournal of High Energy PhysicsSF
2021SFYWYXSFX

5.4 8

93 yromptFμnτFnonTpromptFχlliptiπFψlowFinFyνRyνFπollisionsFμtF~χvFwithFthχFj~uj}FτχtχπtorUFEuropean 
Physical Journal CSF2018SF_aSF_a[ 4.2 8

92 rmprovχτFlimitFonFthχFνrμnπhingFψrμπtionFoψFthχFrμrχFτχπμyUFEuropean Physical Journal CSF2017SF__SF^_a 4.2 7

91 vχμsurχmχntsFoψFinπlusivχFμnτFτiψψχrχntiμlFψiτuπiμlFπrossTsχπtionsFoψFNtνμr{t}gμmmμFOFproτuπtionFinF
lχptoniπFψinμlFstμtχsFμtFNsqrt{s}fXZ~tχxtF{~χ }OFinFj~uj}UFEuropean Physical Journal CSF2019SF_bSFX 4.2 7

90
}χμrπhFψorFnχwFphχnomχnμFinFψinμlFstμtχsFwithFlμrgχFjχtFmultipliπitiχsFμnτFmissingFtrμnsvχrsχF
momχntumFusingFNFsqrt{s}FOFfFXZF~χ FprotonTprotonFπollisionsFrχπorτχτFνyFj~uj}FinF{unFYFoψFthχF
uqlUFJournal of High Energy PhysicsSF2020SFYWYWSFX

5.4 7

89 ~rμnsvχrsχFmomχntumFμnτFproπχssFτχpχnτχntFμzimuthμlFμnisotropiχsFinFNsqrt{sγ{mμthrmF
{ww}}}faUX^OF~χ FpRyνFπollisionsFwithFthχFj~uj}FτχtχπtorUFEuropean Physical Journal CSF2020SFaWSFX 4.2 7

88 }tuτyFoψFmFNPOFRFssFmχsonsFτχπμyingFtoFmFPFRFtFW}FμnτFmFPWFtFRFψinμlFstμtχsUFJournal of High Energy 
PhysicsSF2016SFYWX^SFX 5.4 7

87 }χμrπhFψorFlμrgχFmissingFtrμnsvχrsχFmomχntumFinFμssoπiμtionFwithFonχFtopTquμrkFinFprotonTprotonF
πollisionsFμtFNFsqrt{s}FOFfFXZF~χ FwithFthχFj~uj}FτχtχπtorUFJournal of High Energy PhysicsSF2019SFYWXbSFX 5.4 7

86 }χμrπhFψorFτχπμysFoψFnχutrμlFνχμutyFmχsonsFintoFψourFmuonsUFJournal of High Energy PhysicsSF2017SF
YWX_SFX 5.4 7
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85 vχμsurχmχntFoψFthχFtrμnsvχrsχFmomχntumFτistriνutionFoψFmrχllâ��ℓμnFlχptonFpμirsFinFprotonâ��protonF
πollisionsFμtFNsqrt{s}fXZSO~χ FwithFthχFj~uj}FτχtχπtorUFEuropean Physical Journal CSF2020SFaWSFX 4.2 7

84 }χμrπhFψorFtypχTrrrFsχχsμwFhχμvyFlχptonsFinFτilχptonFψinμlFstμtχsFinFppFπollisionsFμtFNFsqrt{s}FfFXZS{tχxtF
{~χ }}FOFwithFthχFj~uj}FτχtχπtorUFEuropean Physical Journal CSF2021SFaXSFX 4.2 7

83
}χμrπhFψorFμFhχμvyFqiggsFνosonFτχπμyingFintoFμF−FνosonFμnτFμnothχrFhχμvyFqiggsFνosonFinFthχFNχllF
χllFννOFμnτFNχllFχllF±±OFψinμlFstμtχsFinFppFπollisionsFμtFNsqrt{s}fXZOFNtχxtF{~χ }OFwithFthχFj~uj}F
τχtχπtorUFEuropean Physical Journal CSF2021SFaXSFX

4.2 7

82 vχμsurχmχntFoψFN±ΞpmFOFνosonFproτuπtionFinFyνRyνFπollisionsFμtFNsqrt{sγ{mμthrm{ww}}}FfF
]UWY~tχxtF{~χ}tχxtF{ }OFwithFthχFj~uj}FτχtχπtorUFEuropean Physical Journal CSF2019SF_bSFX 4.2 7

81 }χμrπhFψorFνottomTsquμrkFpμirFproτuπtionFwithFthχFj~uj}FτχtχπtorFinFψinμlFstμtχsFπontμiningFqiggsF
νosonsSFνTjχtsFμnτFmissingFtrμnsvχrsχFmomχntumUFJournal of High Energy PhysicsSF2019SFYWXbSFX 5.4 7

80 vχμsurχmχntsFoψF±qFμnτF−qFproτuπtionFinFthχFNqFrightμrrowFννμr{ν}OFτχπμyFπhμnnχlFinFppF
πollisionsFμtFNXZStχxtF{~χ}tχxtF{ }OFwithFthχFj~uj}FτχtχπtorUFEuropean Physical Journal CSF2021SFaXSFX 4.2 7

79 vχμsurχmχntsFoψFlyFμsymmχtriχsFinFπhμrmlχssFψourTνoτyFN{vμruμmντμF}FΞWγ{ν}FOFμnτFN{vμrXiF}FΞWγ{ν}F
OFτχπμysUFEuropean Physical Journal CSF2019SF_bSFX 4.2 6

78 vχμsurχmχntFoψFthχFℓNn}OFpolμrizμtionsFinFppFπollisionsFμtFNFsqrt{s}f_FOFμnτFaF~χ UFJournal of High 
Energy PhysicsSF2017SFYWX_SFX 5.4 6

77 }χμrπhFψorFNFtovχrlinχ{t}FOFrχsonμnπχsFinFψullyFhμτroniπFψinμlFstμtχsFinFppFπollisionsFμtFNFsqrt{s}FOFfFXZF
~χ FwithFthχFj~uj}FτχtχπtorUFJournal of High Energy PhysicsSF2020SFYWYWSFX 5.4 6

76
}χμrπhFψorFnχwFphχnomχnμFwithFtopFquμrkFpμirsFinFψinμlFstμtχsFwithFonχFlχptonSFjχtsSFμnτFmissingF
trμnsvχrsχFmomχntumFinFppFπollisionsFμtFNFsqrt{s}FOFfFXZF~χ FwithFthχFj~uj}FτχtχπtorUFJournal of 
High Energy PhysicsSF2021SFYWYXSFX

5.4 6

75
}χμrπhFψorFnχwFphχnomχnμFinFψinμlFstμtχsFwithFνTjχtsFμnτFmissingFtrμnsvχrsχFmomχntumFinFNF
sqrt{mμthrm{s}}FOFfFXZF~χ FppFπollisionsFwithFthχFj~uj}FτχtχπtorUFJournal of High Energy PhysicsSF
2021SFYWYXSFX

5.4 6

74
}χμrπhFψorFpμirFproτuπtionFoψFthirτTgχnχrμtionFsπμlμrFlχptoquμrksFτχπμyingFintoFμFtopFquμrkFμnτFμF
ˇ�TlχptonFinFppFπollisionsFμtFNFsqrt{s}FOFfFXZF~χ FwithFthχFj~uj}FτχtχπtorUFJournal of High Energy 
PhysicsSF2021SFYWYXSFX

5.4 6

73 voτχlTinτχpχnτχntFmχμsurχmχntFoψFthχFltvFμnglχF˛‡FusingFkWFTgFmtPWFτχπμysFwithFmFTgFtFW}Fˇ�FRFˇ�Fâ��F
μnτFtFW}FtRtâ��UFJournal of High Energy PhysicsSF2016SFYWX^SFX 5.4 6

72
vχμsurχmχntFoψFthχFNF−gμmmμFtoFnuFovχrlinχ{nu}gμmmμFOFproτuπtionFπrossFsχπtionFinFppFπollisionsF
μtFNFsqrt{s}fXZFOF~χ FwithFthχFj~uj}FτχtχπtorFμnτFlimitsFonFμnomμlousFtriplχFgμugχTνosonF
πouplingsUFJournal of High Energy PhysicsSF2018SFYWXaSFX

5.4 6

71 oirstFoνsχrvμtionFoψFkRFTgFmFRFsFtRtâ��FτχπμysFμnτFμFsχμrπhFψorFkRFTgFmFRFsFhFτχπμysUFJournal of High 
Energy PhysicsSF2018SFYWXaSFX 5.4 6

70 vχμsurχmχntFoψFthχFrμtioFoψFπrossFsχπtionsFψorFinπlusivχFisolμtχτTphotonFproτuπtionFinFppFπollisionsF
μtFNFsqrt{s}FOFfFXZFμnτFaF~χ FwithFthχFj~uj}FτχtχπtorUFJournal of High Energy PhysicsSF2019SFYWXbSFX 5.4 5

69 }tuτyFoψFNFmμthrm{ν}ovχrlinχ{mμthrm{ν}}FOFπorrχlμtionsFinFhighFχnχrgyFprotonTprotonFπollisionsUF
Journal of High Energy PhysicsSF2017SFYWX_SFX 5.4 5

68
vχμsurχmχntsFoψFthχFproτuπtionFπrossTsχπtionFψorFμF−FνosonFinFμssoπiμtionFwithFνTjχtsFinF
protonTprotonFπollisionsFμtFNFsqrt{s}FOFfFXZF~χ FwithFthχFj~uj}FτχtχπtorUFJournal of High Energy 
PhysicsSF2020SFYWYWSFX

5.4 5

(2020-2020)
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67
}χμrπhFψorFthχFqqFTgFNFνovχrlinχ{ν}νovχrlinχ{ν}FOFproπχssFviμFvχπtorTνosonFψusionFproτuπtionFusingF
protonTprotonFπollisionsFμtFNFsqrt{s}FOFfFXZF~χ FwithFthχFj~uj}FτχtχπtorUFJournal of High Energy 
PhysicsSF2020SFYWYWSFX

5.4 5

66 xνsχrvμtionFoψFthχFμssoπiμtχτFproτuπtionFoψFμFtopFquμrkFμnτFμF−FνosonFinFppFπollisionsFμtFNFsqrt{s}FOfF
XZF~χ FwithFthχFj~uj}FτχtχπtorUFJournal of High Energy PhysicsSF2020SFYWYWSFX 5.4 5

65 vχμsurχmχntFoψFlightTνyTlightFsπμttχringFμnτFsχμrπhFψorFμxionTlikχFpμrtiπlχsFwithFYUYFnνâ��XFoψFyνRyνF
τμtμFwithFthχFj~uj}FτχtχπtorUFJournal of High Energy PhysicsSF2021SFYWYXSFX 5.4 5

64
}χμrπhFψorFpμirFproτuπtionFoψFsπμlμrFlχptoquμrksFτχπμyingFintoFψirstTForFsχπonτTgχnχrμtionFlχptonsF
μnτFtopFquμrksFinFprotonâ��protonFπollisionsFμtFNsqrt{s}OFfFXZF~χ FwithFthχFj~uj}FτχtχπtorUFEuropean 
Physical Journal CSF2021SFaXSFX

4.2 5

63
vχμsurχmχntFoψFthχFrμtioFoψFνrμnπhingFψrμπtionsFNF
mμthrm{mμthπμl{k}}lχψtN{mμthrm{k}}γ{mμthrm{π}}Ξ{R}toFmμthrm{s}V{uppsiF
mμthrm{t}}Ξ{R}rightOVmμthrm{mμthπμl{k}}lχψtN{mμthrm{k}}γ{mμthrm{π}}Ξ{R}toFmμthrm{s}V{uppsiF
uppi}Ξ{R}rightOFOUFJournal of High Energy PhysicsSF2016SFYWX^SFX

5.4 5

62 miψψχrχntiμlFπrossTsχπtionFmχμsurχmχntsFψorFthχFχlχπtrowχμkFproτuπtionFoψFτijχtsFinFμssoπiμtionF
withFμF−FνosonFinFprotonâ��protonFπollisionsFμtFj~uj}UFEuropean Physical Journal CSF2021SFaXSFX 4.2 5

61 }χμrπhFψorFτμrkFmμttχrFinFμssoπiμtionFwithFμnFχnχrgχtiπFphotonFinFppFπollisionsFμtFNFsqrt{s}FOFfFXZF~χ F
withFthχFj~uj}FτχtχπtorUFJournal of High Energy PhysicsSF2021SFYWYXSFX 5.4 5

60 wχwFμlgorithmsFψorFiτχntiψyingFthχFψlμvourFoψF≥oormulμcFsχχFtχxtΛFmχsonsFusingFpionsFμnτFprotonsUF
European Physical Journal CSF2017SF__SFYZa 4.2 4

59 nviτχnπχFψorFthχFtwoTνoτyFπhμrmlχssFνμryoniπFτχπμyFNF{k}Ξ{R}toFpovχrlinχ{vμruμmντμ}FOUFJournal of 
High Energy PhysicsSF2017SFYWX_SFX 5.4 4

58 vχμsurχmχntFoψFlyFoνsχrvμνlχsFinFk´–FTgFmtP´–FτχπμysFusingFtwoTFμnτFψourTνoτyFmFψinμlFstμtχsUF
Journal of High Energy PhysicsSF2017SFYWX_SFX 5.4 4

57 }χμrπhFψorFhχμvyFτiνosonFrχsonμnπχsFinFsχmilχptoniπFψinμlFstμtχsFinFppFπollisionsFμtFNsqrt{s}fXZOF~χ F
withFthχFj~uj}FτχtχπtorUFEuropean Physical Journal CSF2020SFaWSFX 4.2 4

56 jlignmχntFoψFthχFj~uj}FrnnχrFmχtχπtorFinF{unFYUFEuropean Physical Journal CSF2020SFaWSFX 4.2 4

55 vχμsurχmχntFoψFsVˇ�FproτuπtionFinFμssoπiμtionFwithFμF±´–FνosonFwithFppFτμtμFμtFaF~χ UFJournal of 
High Energy PhysicsSF2020SFYWYWSFX 5.4 4

54
vχμsurχmχntFoψFthχFinπlusivχFπrossTsχπtionFψorFthχFproτuπtionFoψFjχtsFinFμssoπiμtionFwithFμF−FνosonF
inFprotonâ��protonFπollisionsFμtFaF~χ FusingFthχFj~uj}FτχtχπtorUFEuropean Physical Journal CSF2019SF
_bSFX

4.2 4

53 }χμrπhFψorFτμrkFmμttχrFproτuπχτFinFμssoπiμtionFwithFμFsinglχFtopFquμrkFinFNsqrt{s}fXZOF~χ FNppOF
πollisionsFwithFthχFj~uj}FτχtχπtorUFEuropean Physical Journal CSF2021SFaXSFX 4.2 4

52
}χμrπhFψorFτijχtFrχsonμnπχsFinFχvχntsFwithFμnFisolμtχτFπhμrgχτFlχptonFusingFNFsqrt{s}FOFfFXZF~χ F
protonTprotonFπollisionFτμtμFπollχπtχτFνyFthχFj~uj}FτχtχπtorUFJournal of High Energy PhysicsSF2020SF
YWYWSFX

5.4 3

51 vχμsurχmχntFoψFlongTrμngχFtwoTpμrtiπlχFμzimuthμlFπorrχlμtionsFinF−TνosonFtμggχτFppFπollisionsFμtF
Nsqrt{s}faOFμnτFXZF~χ UFEuropean Physical Journal CSF2020SFaWSFX 4.2 3

50 }χμrπhFψorFχxπitχτFχlχπtronsFsinglyFproτuπχτFinFprotonâ��protonFπollisionsFμtFJJsqrt{s}F~f~XZ~tχxtF
{~χ}tχxtF{ }JJFwithFthχFj~uj}FχxpχrimχntFμtFthχFuqlUFEuropean Physical Journal CSF2019SF_bSF 4.2 3
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49 kosχTninstχinFπorrχlμtionsFoψFsμmχTsignFπhμrgχτFpionsFinFthχFψorwμrτFrχgionFinFppFπollisionsFμtFNF
sqrt{s}f_FOF~χ UFJournal of High Energy PhysicsSF2017SFYWX_SFX 5.4 3

48 vχμsurχmχntFoψFJJtγ}ΞWJJFμnτFJJuμmντμFΞWJJFproτuπtionFinFJJtFνμr{t}JJFτilχptoniπFχvχntsFinFppF
πollisionsFμtFJJsqrt{s}FfJJF_F~χ FwithFthχFj~uj}FτχtχπtorUFEuropean Physical Journal CSF2019SF_bSFX 4.2 3

47 mχtχrminμtionFoψFjχtFπμliνrμtionFμnτFχnχrgyFrχsolutionFinFprotonâ��protonFπollisionsFμtFNsqrt{s}FfF
a~hνoxF{~χ }OFusingFthχFj~uj}FτχtχπtorUFEuropean Physical Journal CSF2020SFaWSFX 4.2 3

46 {χπonstruπtionFμnτFiτχntiψiπμtionFoψFνoostχτFτiTˇ�FsystχmsFinFμFsχμrπhFψorFqiggsFνosonFpμirsFusingFXZF
~χ FprotonTprotonFπollisionFτμtμFinFj~uj}UFJournal of High Energy PhysicsSF2020SFYWYWSFX 5.4 3

45
}χμrπhFψorFτouνlyFμnτFsinglyFπhμrgχτFqiggsFνosonsFτχπμyingFintoFvχπtorFνosonsFinFmultiTlχptonFψinμlF
stμtχsFwithFthχFj~uj}FτχtχπtorFusingFprotonTprotonFπollisionsFμtFNFsqrt{mμthrm{s}}FOFfFXZF~χ UF
Journal of High Energy PhysicsSF2021SFYWYXSFX

5.4 3

44 vχμsurχmχntFoψFhμτroniπFχvχntFshμpχsFinFhighTp~FmultijχtFψinμlFstμtχsFμtFNFsqrt{s}FOFfFXZF~χ FwithF
thχFj~uj}FτχtχπtorUFJournal of High Energy PhysicsSF2021SFYWYXSFX 5.4 3

43 vχμsurχmχntFoψFτistriνutionsFsχnsitivχFtoFthχFunτχrlyingFχvχntFinFinπlusivχF−FνosonFproτuπtionFinF
ppFπollisionsFμtFNsqrt{s}OFfFXZF~χ FwithFthχFj~uj}FτχtχπtorUFEuropean Physical Journal CSF2019SF_bSFX 4.2 2

42 vχμsurχmχntFoψFthχF−NTgFâ��Râ��â��O˛‡FproτuπtionFπrossTsχπtionFinFppFπollisionsFμtFNFsqrt{s}FOFfFXZF~χ FwithF
thχFj~uj}FτχtχπtorUFJournal of High Energy PhysicsSF2020SFYWYWSFX 5.4 2

41 vχμsurχmχntFoψFthχFrμtioFoψFνrμnπhingFψrμπtionsFμnτFτiψψχrχnπχFinFlyFμsymmχtriχsFoψFthχFτχπμysFkF
RFTgFsVˇ�ˇ�FRFμnτFkFRFTgFsVˇ�tFRUFJournal of High Energy PhysicsSF2017SFYWX_SFX 5.4 2

40
}χμrπhFψorF{TpμrityTviolμtingFsupχrsymmχtryFinFμFψinμlFstμtχFπontμiningFlχptonsFμnτFmμnyFjχtsFwithF
thχFj~uj}FχxpχrimχntFusingFNsqrt{s}FfFXZhνoxF{F~χ }OFprotonâ��protonFπollisionFτμtμUFEuropean 
Physical Journal CSF2021SFaXSFX

4.2 2

39
}χμrπhFψorFτμrkFmμttχrFinFχvχntsFwithFmissingFtrμnsvχrsχFmomχntumFμnτFμFqiggsFνosonFτχπμyingF
intoFtwoFphotonsFinFppFπollisionsFμtFNFsqrt{s}FOFfFXZF~χ FwithFthχFj~uj}FτχtχπtorUFJournal of High 
Energy PhysicsSF2021SFYWYXSFX

5.4 2

38 vχμsurχmχntFoψFthχFinπlusivχFisolμtχτTphotonFπrossFsχπtionFinFppFπollisionsFμtFNFsqrt{s}FOFfFXZF~χ F
usingFZ^Fψνâ��XFoψFj~uj}FτμtμUFJournal of High Energy PhysicsSF2019SFYWXbSFX 5.4 2

37 vχμsurχmχntsFoψFthχF}TwμvχFψrμπtionFinFkFWFTgFtFRFˇ�Fâ��F˛…FRF˛…Fâ��FτχπμysFμnτFthχFkFWFTgFtFPNabYOWF˛…FRF˛…Fâ��F
τiψψχrχntiμlFνrμnπhingFψrμπtionF2016SFYWX^SFX 2

36
vχμsurχmχntsFoψFinπlusivχFμnτFτiψψχrχntiμlFπrossTsχπtionsFoψFπomνinχτFNFtovχrlinχ{t}gμmmμFOFμnτF
t±˛‡FproτuπtionFinFthχFχ˛…FπhμnnχlFμtFXZF~χ FwithFthχFj~uj}FτχtχπtorUFJournal of High Energy Physics
SF2020SFYWYWSFX

5.4 2

35 vχμsurχmχntFoψFisolμtχτTphotonFplusFtwoTjχtFproτuπtionFinFppFπollisionsFμtFNFsqrt{s}FOFfFXZF~χ FwithF
thχFj~uj}FτχtχπtorUFJournal of High Energy PhysicsSF2020SFYWYWSFX 5.4 2

34 xptimisμtionFoψFlμrgχTrμτiusFjχtFrχπonstruπtionFψorFthχFj~uj}FτχtχπtorFinFXZF~χ Fprotonâ��protonF
πollisionsUFEuropean Physical Journal CSF2021SFaXSFX 4.2 2

33 }χμrπhFψorFsupχrsymmχtryFinFχvχntsFwithFψourForFmorχFπhμrgχτFlχptonsFinFXZbFψνâ��XFoψFNFsqrt{s}FOFfF
XZF~χ FppFπollisionsFwithFthχFj~uj}FτχtχπtorUFJournal of High Energy PhysicsSF2021SFYWYXSFX 5.4 2

32 vχμsurχmχntFoψF−−FproτuπtionFinFthχFâ��â�� ˛‰ ˛‰FψinμlFstμtχFwithFthχFj~uj}FτχtχπtorFinFppFπollisionsFμtFNF
sqrt{s}FOFfFXZF~χ UFJournal of High Energy PhysicsSF2019SFYWXbSFX 5.4 2
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31 vχμsurχmχntFoψFN±Ξ{pmF}OTνosonFμnτF−TνosonFproτuπtionFπrossTsχπtionsFinFppFπollisionsFμtF
Nsqrt{s}fYU_^OF~χ FwithFthχFj~uj}FτχtχπtorUFEuropean Physical Journal CSF2019SF_bSFX 4.2 2

30
vχμsurχmχntsFoψFtopTquμrkFpμirFsinglχTFμnτFτouνlχTτiψψχrχntiμlFπrossTsχπtionsFinFthχFμllThμτroniπF
πhμnnχlFinFppFπollisionsFμtFNFsqrt{mμthrm{s}}FOFfFXZF~χ FusingFthχFj~uj}FτχtχπtorUFJournal of High 
Energy PhysicsSF2021SFYWYXSFX

5.4 2

29 }χμrπhFψorFthχFkFWsFFTgF˛•hhFτχπμyUFJournal of High Energy PhysicsSF2017SFYWX_SFX 5.4 1

28 }χμrπhFψorFtopFsquμrksFinFχvχntsFwithFμFqiggsForF−FνosonFusingFXZbFψνNΞ{TX}OFoψFppFπollisionFτμtμFμtF
Nsqrt{s}fXZOF~χ FwithFthχFj~uj}FτχtχπtorUFEuropean Physical Journal CSF2020SFaWSFX 4.2 1

27 vχμsurχmχntFoψFτiψψχrχntiμlFπrossFsχπtionsFψorFsinglχFτiψψrμπtivχFτissoπiμtionFinFNFsqrt{s}FOFfFaF~χ FppF
πollisionsFusingFthχFj~uj}FjuojFspχπtromχtχrUFJournal of High Energy PhysicsSF2020SFYWYWSFX 5.4 1

26
}χμrπhFψorFτirχπtFproτuπtionFoψFχlχπtrowχμkinosFinFψinμlFstμtχsFwithFmissingFtrμnsvχrsχFmomχntumF
μnτFμFqiggsFνosonFτχπμyingFintoFphotonsFinFppFπollisionsFμtFNFsqrt{s}FOFfFXZF~χ FwithFthχFj~uj}F
τχtχπtorUFJournal of High Energy PhysicsSF2020SFYWYWSFX

5.4 1

25
}χμrπhFψorFqiggsFνosonFproτuπtionFinFμssoπiμtionFwithFμFhighTχnχrgyFphotonFviμFvχπtorTνosonF
ψusionFwithFτχπμyFintoFνottomFquμrkFpμirsFμtFNFsqrt{s}FOFfFXZF~χ FwithFthχFj~uj}FτχtχπtorUFJournal of 
High Energy PhysicsSF2021SFYWYXSFX

5.4 1

24
mχtχrminμtionFoψFthχFpμrtonFτistriνutionFψunπtionsFoψFthχFprotonFψromFj~uj}FmχμsurχmχntsFoψF
τiψψχrχntiμlF±´–FμnτF−FνosonFproτuπtionFinFμssoπiμtionFwithFjχtsUFJournal of High Energy PhysicsSF2021
SFYWYXSFX

5.4 1

23 jFsχμrπhFψorFthχFτχπμysFoψFstoppχτFlongTlivχτFpμrtiπlχsFμtFNFsqrt{mμthrm{s}}FOFfFXZF~χ FwithFthχF
j~uj}FτχtχπtorUFJournal of High Energy PhysicsSF2021SFYWYXSFX 5.4 1

22 vχμsurχmχntFoψFsinglχFtopTquμrkFproτuπtionFinFμssoπiμtionFwithFμF±FνosonFinFthχFsinglχTlχptonF
πhμnnχlFμtFNsqrt{s}FfFaStχxtF{~χ }OFwithFthχFj~uj}FτχtχπtorUFEuropean Physical Journal CSF2021SFaXSFX 4.2 1

21
vχμsurχmχntsFoψFthχFinπlusivχFμnτFτiψψχrχntiμlFproτuπtionFπrossFsχπtionsFoψFμFtopTquμrkâ��μntiquμrkF
pμirFinFμssoπiμtionFwithFμF−FνosonFμtFNsqrt{s}FfFXZOF~χ FwithFthχFj~uj}FτχtχπtorUFEuropean Physical 
Journal CSF2021SFaXSFX

4.2 1

20 }χμrπhFψorFphχnomχnμFνχyonτFthχF}tμnτμrτFvoτχlFinFχvχntsFwithFlμrgχFνTjχtFmultipliπityFusingFthχF
j~uj}FτχtχπtorFμtFthχFuqlUFEuropean Physical Journal CSF2021SFaXSFX 4.2 1

19
}χμrπhFψorFπhμrginoâ��nχutrμlinoFpμirFproτuπtionFinFψinμlFstμtχsFwithFthrχχFlχptonsFμnτFmissingF
trμnsvχrsχFmomχntumFinFJJsqrt{s}FfFXZJJ´ ~χ FppFπollisionsFwithFthχFj~uj}FτχtχπtorUFEuropean 
Physical Journal CSF2021SFaXSFX

4.2 1

18 lonψigurμtionFμnτFpχrψormμnπχFoψFthχFj~uj}FνTjχtFtriggχrsFinF{unFYUFEuropean Physical Journal CSF
2021SFaXSFX 4.2 1

17 mχtχrminμtionFoψFthχFpμrtonFτistriνutionFψunπtionsFoψFthχFprotonFusingFτivχrsχFj~uj}FτμtμFψromFppF
πollisionsFμtFJJsqrt{s}FfF_JJSFaFμnτFXZ´ ~χ UFEuropean Physical Journal CSF2022SFaYSFX 4.2 1

16 yχrψormμnπχFoψFthχFj~uj}FuχvχlTXFtopologiπμlFtriggχrFinF{un´ YUFEuropean Physical Journal CSF2022SF
aYSFX 4.2 0

15
}χμrπhFψorFχxotiπFτχπμysFoψFthχFqiggsFνosonFintoFνJJFovχrlinχ{ν}FJJFμnτFmissingFtrμnsvχrsχF
momχntumFinFppFπollisionsFμtFJJFsqrt{s}FJJFfFXZF~χ FwithFthχFj~uj}FτχtχπtorUFJournal of High 
Energy PhysicsSF2022SFYWYYSFX

5.4 0

14
xνsχrvμtionFoψFχlχπtrowχμkFproτuπtionFoψFtwoFjχtsFinFμssoπiμtionFwithFμnFisolμtχτFphotonFμnτF
missingFtrμnsvχrsχFmomχntumSFμnτFsχμrπhFψorFμFqiggsFνosonFτχπμyingFintoFinvisiνlχFpμrtiπlχsFμtF
XZ´ JJtχxtF{~χ }JJFwithFthχFj~uj}FτχtχπtorUFEuropean Physical Journal CSF2022SFaYSFX

4.2 0
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13 vχμsurχmχntFoψFthχFtNFovχrlinχ{t}FOtNFovχrlinχ{t}FOFproτuπtionFπrossFsχπtionFinFppFπollisionsFμtFNF
sqrt{s}FOFfFXZF~χ FwithFthχFj~uj}FτχtχπtorUFJournal of High Energy PhysicsSF2021SFYWYXSFX 5.4 0

12 vχμsurχmχntsFoψF±R±â��RFâ�¥FXFjχtFproτuπtionFπrossTsχπtionsFinFppFπollisionsFμtFNFsqrt{s}FOFfFXZF~χ F
withFthχFj~uj}FτχtχπtorUFJournal of High Energy PhysicsSF2021SFYWYXSFX 5.4 0

11 vχμsurχmχntsFoψFqiggsFνosonsFτχπμyingFtoFνottomFquμrksFψromFvχπtorFνosonFψusionFproτuπtionF
withFthχFj~uj}FχxpχrimχntFμtFNsqrt{s}fXZStχxtF{~χ }OUFEuropean Physical Journal CSF2021SFaXSFX 4.2 0

10 vχμsurχmχntsFoψFτiψψχrχntiμlFπrossTsχπtionsFinFψourTlχptonFχvχntsFinFXZF~χ FprotonTprotonF
πollisionsFwithFthχFj~uj}FτχtχπtorUFJournal of High Energy PhysicsSF2021SFYWYXSFX 5.4 0

9 }χμrπhFψorFsquμrksFμnτFgluinosFinFψinμlFstμtχsFwithFonχFisolμtχτFlχptonSFjχtsSFμnτFmissingFtrμnsvχrsχF
momχntumFμtFNsqrt{s}fXZOF~χ FwithFthχFj~uj}FτχtχπtorUFEuropean Physical Journal CSF2021SFaXSFX 4.2 0

8
}χμrπhFψorFqiggsFνosonsFτχπμyingFintoFnχwFspinTWForFspinTXFpμrtiπlχsFinFψourTlχptonFψinμlFstμtχsFwithF
thχFj~uj}FτχtχπtorFwithFXZbFψνâ��XFoψFppFπollisionFτμtμFμtFJJFsqrt{s}FJJFfFXZF~χ UFJournal of High 
Energy PhysicsSF2022SFYWYYSFX

5.4 0

7 jtloμstZcF~hχFwχxtFpχnχrμtionFoψFoμstF}imulμtionFinFj~uj}UFComputing and Software for Big ScienceSF
2022SF^SFX 6 0

6
vχμsurχmχntFoψFthχFχnχrgyFrχsponsχFoψFthχFj~uj}´ πμlorimχtχrFtoFπhμrgχτ´ pionsFψromFJJ±Ξ{pmF
}rightμrrowFtμuFΞ{pmF}NrightμrrowFpiFΞ{pmF}nuFγ{tμuF}OnuFγ{tμuF}JJFχvχntsFinF{un´ YFτμtμUFEuropean 
Physical Journal CSF2022SFaYSFX

4.2 0

5
}χμrπhFψorFτμrkFmμttχrFproτuπχτFinFμssoπiμtionFwithFμF}tμnτμrτFvoτχlFqiggsFνosonFτχπμyingFintoF
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