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295 yγsρrvαtionHoσHαHnρwHγosonHαtHαHmαssHoσHYZ^Hqρ HwitψHtψρHmw~HρxpρrimρntHαtHtψρHvrmVHPhysicsp
Letters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2012THaY_TH[XU_Y 4.2 5161

294 yγsρrvαtionHoσHtψρH–opH{uαrkVHPhysicalpReviewpLettersTH1995THa]THZ_[ZUZ_[a 7.4 909

293 yγsρrvαtionHoσHlonτUrαnτρTHnραrUsiπρHαnτulαrHμorrρlαtionsHinHpzγHμollisionsHαtHtψρHvrmVHPhysicsp
Letters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2013THaYbTHac^UbY] 4.2 452

292 momγinρπHrρsultsHoσHsραrμψρsHσorHtψρHstαnπαrπHmoπρlHriττsHγosonHinHppHμollisionsHαtHVHPhysicsp
Letters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2012THaYXTHZ_U]b 4.2 437

291
zrρμisρHπρtρrminαtionHoσHtψρHmαssHoσHtψρHriττsHγosonHαnπHtρstsHoσHμompαtiγilityHoσHitsHμouplinτsH
witψHtψρHstαnπαrπHmoπρlHprρπiμtionsHusinτHprotonHμollisionsHαtHaHαnπHbℓpormulαdHsρρHtρxt√VHEuropeanp
PhysicalpJournalpCTH2015THa^THZYZ

4.2 399

290 yγsρrvαtionHαnπHstuπiρsHoσHjρtHquρnμψinτHinHzγzγHμollisionsHαtHsxxgZVa_H–ρ VHPhysicalpReviewpCTH
2011THb]TH 2.7 395

289 –rαnsvρrsρUmomρntumHαnπHpsρuπorαpiπityHπistriγutionsHoσHμψαrτρπHψαπronsHinHppHμollisionsHαtH
squαrρHrootHoσHsHgHaH–ρ VHPhysicalpReviewpLettersTH2010THYX^THXZZXXZ 7.4 353

288
wultipliμityHαnπHtrαnsvρrsρHmomρntumHπρpρnπρnμρHoσHtwoUHαnπHσourUpαrtiμlρHμorrρlαtionsHinHpzγH
αnπHzγzγHμollisionsVHPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH
2013THaZ]THZY[UZ]X

4.2 315

287 yγsρrvαtionHoσHαHnρwHγosonHwitψHmαssHnραrHYZ^Hqρ HinHppHμollisionsHαtHPHsqrt{s}gaHQHαnπHbH–ρ VH
JournalpofpHighpEnergypPhysicsTH2013THZXY[THY 5.4 261

286 ovρntHτρnρrαtorHtunρsHoγtαinρπHσromHunπρrlyinτHρvρntHαnπHmultipαrtonHsμαttρrinτHmραsurρmρntsVH
EuropeanpPhysicalpJournalpCTH2016THa_THY^^ 4.2 250

285 yγsρrvαtionHoσHtψρHπipψotonHπρμαyHoσHtψρHriττsHγosonHαnπHmραsurρmρntHoσHitsHpropρrtiρsVH
EuropeanpPhysicalpJournalpCTH2014THa]TH[Xa_ 4.2 239

284 ~tuπyHoσHtψρHmαssHαnπHspinUpαrityHoσHtψρHriττsHγosonHμαnπiπαtρHviαHitsHπρμαysHtoHØHγosonHpαirsVH
PhysicalpReviewpLettersTH2013THYYXTHXbYbX[ 7.4 235

283 zαrtiμlρUσlowHrρμonstruμtionHαnπHτloγαlHρvρntHπρsμriptionHwitψHtψρHmw~HπρtρμtorVHJournalpofp
InstrumentationTH2017THYZTHzYXXX[UzYXXX[ 1 234

282 –ψρHmw~HtriττρrHsystρmVHJournalpofpInstrumentationTH2017THYZTHzXYXZXUzXYXZX 1 210

281 –rαnsvρrsρUmomρntumHαnπHpsρuπorαpiπityHπistriγutionsHoσHμψαrτρπHψαπronsHinHppHμollisionsHαtH
Psqrt{s}HgHXVcHQHαnπHZV[_H–ρ VHJournalpofpHighpEnergypPhysicsTH2010THZXYXTHY 5.4 201

280 oviπρnμρHσorHμollρμtivityHinHppHμollisionsHαtHtψρHvrmVHPhysicspLetters,pSectionpB:pNuclear,pElementaryp
ParticlepandpHigh-EnergypPhysicsTH2017THa_^THYc[UZZX 4.2 171

279 ~ραrμψHσorHtopUsquαrkHpαirHproπuμtionHinHtψρHsinτlρUlρptonHσinαlHstαtρHinHppHμollisionsHαtHPsqrt{s}gbH
mαtψrm{–ρ }QVHEuropeanpPhysicalpJournalpCTH2013THa[THY 4.2 162
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278 mρntrαlityHπρpρnπρnμρHoσHπiψαπronHμorrρlαtionsHαnπHαzimutψαlHαnisotropyHψαrmoniμsHinHzγzγH
μollisionsHαtHPsqrt{sΛ{xx}}gHZVa_Hmγox{–ρ }QVHEuropeanpPhysicalpJournalpCTH2012THaZTHY 4.2 158

277 sπρntiσiμαtionHoσHψραvyUσlαvourHjρtsHwitψHtψρHmw~HπρtρμtorHinHppHμollisionsHαtHY[H–ρ VHJournalpofp
InstrumentationTH2018THY[THzX^XYYUzX^XYY 1 152

276 tρtHρnρrτyHsμαlρHαnπHrρsolutionHinHtψρHmw~HρxpρrimρntHinHppHμollisionsHαtHbH–ρ VHJournalpofp
InstrumentationTH2017THYZTHzXZXY]UzXZXY] 1 149

275 wραsurρmρntHoσHtψρHρlliptiμHαnisotropyHoσHμψαrτρπHpαrtiμlρsHproπuμρπHinHzγzγHμollisionsHαtH
sxxgZVa_H–ρ VHPhysicalpReviewpCTH2013THbaTH 2.7 148

274 tρtHmomρntumHπρpρnπρnμρHoσHjρtHquρnμψinτHinHzγzγHμollisionsHαtHsxxgZVa_H–ρ VHPhysicspLetters,p
SectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2012THaYZTHYa_UYca 4.2 144

273 wραsurρmρntHoσHriττsHγosonHproπuμtionHαnπHpropρrtiρsHinHtψρH¯¯HπρμαyHμψαnnρlHwitψHlρptoniμH
σinαlHstαtρsVHJournalpofpHighpEnergypPhysicsTH2014THZXY]THY 5.4 144

272 ~tuπyHoσHtψρHinμlusivρHproπuμtionHoσHμψαrτρπHpionsTHkαonsTHαnπHprotonsHinHppHμollisionsHαtHPsqrt{s}HgH
XVcTHZVa_Tmγox{HαnπH}a~mγox{–ρ }QVHEuropeanpPhysicalpJournalpCTH2012THaZTHY 4.2 133

271 woπiσiμαtionHoσHjρtHsψαpρsHinHzγzγHμollisionsHαtHsxxgZVa_–ρ VHPhysicspLetters,pSectionpB:pNuclear,p
ElementarypParticlepandpHigh-EnergypPhysicsTH2014THa[XTHZ][UZ_[ 4.2 124

270 wραsurρmρntHoσHtψρHinμlusivρH¯HαnπHØHproπuμtionHμrossHsρμtionsHinHppHμollisionsHαtHPHsqrtH{s}HgHaHQH
–ρ HwitψHtψρHmw~HρxpρrimρntVHJournalpofpHighpEnergypPhysicsTH2011THZXYYTHY 5.4 121

269 zρrσormαnμρHoσHtψρHmw~HmuonHπρtρμtorHαnπHmuonHrρμonstruμtionHwitψHprotonUprotonHμollisionsHαtH
â��sgY[H–ρ VHJournalpofpInstrumentationTH2018THY[THzX_XY^UzX_XY^ 1 118

268 monstrαintsHonHtψρHriττsHγosonHwiπtψHσromHoσσUsψρllHproπuμtionHαnπHπρμαyHtoHØUγosonHpαirsVHPhysicsp
Letters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2014THa[_TH_]Ub^ 4.2 116

267 wραsurρmρntHoσHisolαtρπHpψotonHproπuμtionHinHppHαnπHzγzγHμollisionsHαtHsxxgZVa_H–ρ VHPhysicsp
Letters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2012THaYXTHZ^_UZaa 4.2 111

266 wραsurρmρntHoσHψiτψρrUorπρrHψαrmoniμHαzimutψαlHαnisotropyHinHzγzγHμollisionsHαtHsxxgZVa_H–ρ VH
PhysicalpReviewpCTH2014THbcTH 2.7 109

265 oviπρnμρHσorHtrαnsvρrsρUmomρntumUHαnπHpsρuπorαpiπityUπρpρnπρntHρvρntUplαnρHσluμtuαtionsHinH
zγzγHαnπHpzγHμollisionsVHPhysicalpReviewpCTH2015THcZTH 2.7 104

264 wραsurρmρntsHoσHinμlusivρH¯HαnπHØHμrossHsρμtionsHinHppHμollisionsHαtHPHsqrtH{s}HgHaHQH–ρ VHJournalpofp
HighpEnergypPhysicsTH2011THZXYYTHY 5.4 104

263 mw~HtrαμkinτHpρrσormαnμρHrρsultsHσromHραrlyHvrmHopρrαtionVHEuropeanpPhysicalpJournalpCTH2010THaXTHYY_^UYYcZ4.2 99

262 wραsurρmρntHoσHjρtHσrατmρntαtionHinHzγzγHαnπHppHμollisionsHαtHsxxgZVa_H–ρ VHPhysicalpReviewpCTH
2014THcXTH 2.7 89

261
~ραrμψHσorHinvisiγlρHπρμαysHoσHαHriττsHγosonHproπuμρπHtψrouτψHvρμtorHγosonHσusionHinH
protonUprotonHμollisionsHαtHsgY[–ρ VHPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandp
High-EnergypPhysicsTH2019THac[TH^ZXU^^Y

4.2 86
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260 yγsρrvαtionHoσHαHpραkinτHstruμturρHinHtψρHtWˇ�iHmαssHspρμtrumHσromHl´–UhtWˇ�iu´–HπρμαysVHPhysicsp
Letters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2014THa[]THZ_YUZbY 4.2 83

259 yγsρrvαtionHoσHtψρHriττsHγosonHπρμαyHtoHαHpαirHoσHˇ�HlρptonsHwitψHtψρHmw~HπρtρμtorVHPhysicspLetters,p
SectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2018THaacTHZb[U[Y_ 4.2 78

258 wραsurρmρntsHoσHpropρrtiρsHoσHtψρHriττsHγosonHπρμαyinτHintoHtψρHσourUlρptonHσinαlHstαtρHinHppH
μollisionsHαtHPHsqrt{s}gY[HQH–ρ VHJournalpofpHighpEnergypPhysicsTH2017THZXYaTHY 5.4 77

257 ~tuπyHoσH¯HγosonHproπuμtionHinHzγzγHαnπHppHμollisionsHαtHsxxgZVa_H–ρ VHPhysicspLetters,pSectionpB:p
Nuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2012THaY^TH__Uba 4.2 76

256 wραsurρmρntHoσHtψρHinρlαstiμHprotonâ��protonHμrossHsρμtionHαtHsgaH–ρ VHPhysicspLetters,pSectionpB:p
Nuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2013THaZZTH^UZa 4.2 74

255 ~ραrμψHσorHαHriττsHγosonHinHtψρHmαssHrαnτρHσromHY]^HtoHYXXXHqρ HπρμαyinτHtoHαHpαirHoσH¯HorHØH
γosonsVHJournalpofpHighpEnergypPhysicsTH2015THZXY^THY 5.4 73

254 kHnρwHγosonHwitψHαHmαssHoσHYZ^Hqρ HoγsρrvρπHwitψHtψρHmw~HρxpρrimρntHαtHtψρHvαrτρHrαπronH
molliπρrVHScienceTH2012TH[[bTHY^_cUa^ 33.3 71

253 wραsurρmρntHoσHtψρHunπρrlyinτHρvρntHαμtivityHαtHtψρHvrmHwitψHPHsqrtH{s}HgHaHQH–ρ HαnπHμompαrisonH
witψHPHsqrtH{s}HgHXVcHQH–ρ VHJournalpofpHighpEnergypPhysicsTH2011THZXYYTHY 5.4 70

252 ~ραrμψHσorHpψysiμsHγρyonπHtψρHstαnπαrπHmoπρlHinHπilρptonHmαssHspρμtrαHinHprotonUprotonHμollisionsH
αtHPHsqrt{s}gbHQH–ρ VHJournalpofpHighpEnergypPhysicsTH2015THZXY^THY 5.4 69

251 mψαrτρπUpαrtiμlρHnuμlραrHmoπiσiμαtionHσαμtorsHinHzγzγHαnπHpzγHμollisionsHαtHPH
sqrt{sΛ{mαtψrm{x}emαtψrm{x}}}g^VXZHQH–ρ VHJournalpofpHighpEnergypPhysicsTH2017THZXYaTHY 5.4 64

250
vonτUrαnτρHtwoUpαrtiμlρHμorrρlαtionsHoσHstrαnτρHψαπronsHwitψHμψαrτρπHpαrtiμlρsHinHpzγHαnπHzγzγH
μollisionsHαtHvrmHρnρrτiρsVHPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-Energyp
PhysicsTH2015THa]ZTHZXXUZZ]

4.2 64

249 ~ραrμψHσorHψiτψUmαssHrρsonαnμρsHinHπilρptonHσinαlHstαtρsHinHprotonUprotonHμollisionsHαtHPHsqrt{s}gY[HQH
–ρ VHJournalpofpHighpEnergypPhysicsTH2018THZXYbTHY 5.4 63

248 ~tuπyHoσHvρμtorHγosonHsμαttρrinτHαnπHsραrμψHσorHnρwHpψysiμsHinHρvρntsHwitψHtwoHsαmρUsiτnHlρptonsH
αnπHtwoHjρtsVHPhysicalpReviewpLettersTH2015THYY]THX^YbXY 7.4 62

247 oviπρnμρHoσHγUjρtHquρnμψinτHinHzγzγHμollisionsHαtHâ��PsPxxQQgZVa_HH–ρ VHPhysicalpReviewpLettersTH2014TH
YY[THY[Z[XY 7.4 62

246 oxtrαμtionHαnπHvαliπαtionHoσHαHnρwHsρtHoσHmw~HpytψiαbHtunρsHσromHunπρrlyinτUρvρntHmραsurρmρntsVH
EuropeanpPhysicalpJournalpCTH2020THbXTH] 4.2 61

245 xuμlραrHmoπiσiμαtionHσαμtorHoσHnXHmρsonsHinHzγzγHμollisionsHαtHsxxg^VXZ–ρ VHPhysicspLetters,p
SectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2018THabZTH]a]U]c_ 4.2 61

244
moψρrρntHtWˇ�HpψotoproπuμtionHinHultrαUpρripψρrαlHzγzγHμollisionsHαtHsxxgZVa_–ρ HwitψHtψρHmw~H
ρxpρrimρntVHPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2017TH
aaZTH]bcU^YY

4.2 58

243 ~upprρssionHαnπHαzimutψαlHαnisotropyHoσHpromptHαnπHnonpromptHℓpormulαdHsρρHtρxt√HproπuμtionHinH
zγzγHμollisionsHαtHℓpormulαdHsρρHtρxt√ℓpormulαdHsρρHtρxt√VHEuropeanpPhysicalpJournalpCTH2017THaaTHZ^Z 4.2 58
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242 ~upprρssionHoσHiPY~QTHiPZ~QTHαnπHiP[~QHquαrkoniumHstαtρsHinHzγzγHμollisionsHαtHsxxgZVa_–ρ VHPhysicsp
Letters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2017THaaXTH[^aU[ac 4.2 57

241 yγsρrvαtionHoσHαHnρwH˛�γHγαryonVHPhysicalpReviewpLettersTH2012THYXbTHZ^ZXXZ 7.4 57

240 wραsurρmρntHoσHinμlusivρH¯HαnπHØHγosonHproπuμtionHμrossHsρμtionsHinHppHμollisionsHαtHsqrtℓs√HgHbH
–ρ VHPhysicalpReviewpLettersTH2014THYYZTHYcYbXZ 7.4 54

239 sntρrprρtαtionHoσHsραrμψρsHσorHsupρrsymmρtryHwitψHsimpliσiρπHmoπρlsVHPhysicalpReviewpDTH2013THbbTH 4.9 52

238 ~ραrμψHσorHtψρHαssoμiαtρπHproπuμtionHoσHtψρHriττsHγosonHwitψHαHtopUquαrkHpαirVHJournalpofpHighp
EnergypPhysicsTH2014THZXY]THY 5.4 45

237 wραsurρmρntHoσHtψρH±P[baZQHproπuμtionHμrossHsρμtionHviαHπρμαysHtoHtWˇ�ˇ�HSHˇ�Hâ��HinHppHμollisionsHαtHPH
sqrt{s}gaHQH–ρ VHJournalpofpHighpEnergypPhysicsTH2013THZXY[THY 5.4 44

236 ~ραrμψHσorH¯iUhtγHrρsonαnμρsHwitψHlρσtUHαnπHriτψtUψαnπρπHμouplinτsHtoHσρrmionsVHPhysicspLetters,p
SectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2011TH_ccTHY]^UY^X 4.2 42

235 wραsurρmρntHoσHtψρHinρlαstiμHprotonUprotonHμrossHsρμtionHαtHPHsqrt{s}gY[HQH–ρ VHJournalpofpHighp
EnergypPhysicsTH2018THZXYbTHY 5.4 41

234
wραsurρmρntHoσHnuμlραrHmoπiσiμαtionHσαμtorsHoσHiPY~QTHiPZ~QTHαnπHiP[~QHmρsonsHinHzγzγHμollisionsHαtH
sxxg^VXZH–ρ VHPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2019TH
acXTHZaXUZc[

4.2 40

233 ~ραrμψHσorHρlρμtrowραkHproπuμtionHoσHμψαrτinosHαnπHnρutrαlinosHinHmultilρptonHσinαlHstαtρsHinH
protonUprotonHμollisionsHαtHPHsqrt{s}gY[HQH–ρ VHJournalpofpHighpEnergypPhysicsTH2018THZXYbTHY 5.4 40

232 ~ραrμψHσorHπisplαμρπHsupρrsymmρtryHinHρvρntsHwitψHαnHρlρμtronHαnπHαHmuonHwitψHlαrτρHimpαμtH
pαrαmρtρrsVHPhysicalpReviewpLettersTH2015THYY]THX_YbXY 7.4 39

231 zρrσormαnμρHoσHmissinτHtrαnsvρrsρHmomρntumHrρμonstruμtionHinHprotonUprotonHμollisionsHαtHâ��sHgHY[H
–ρ HusinτHtψρHmw~HπρtρμtorVHJournalpofpInstrumentationTH2019THY]THzXaXX]UzXaXX] 1 39

230 wραsurρmρntHoσHtψρHØØHproπuμtionHμrossHsρμtionHαnπHsραrμψHσorHαnomαlousHμouplinτsHinHZâ��Zâ��iHσinαlH
stαtρsHinHppHμollisionsHαtHPHsqrt{s}gaHQH–ρ VHJournalpofpHighpEnergypPhysicsTH2013THZXY[THY 5.4 39

229 ~ραrμψHσorHnαturαlHαnπHsplitHsupρrsymmρtryHinHprotonUprotonHμollisionsHαtHPHsqrt{s}gY[HQH–ρ HinHσinαlH
stαtρsHwitψHjρtsHαnπHmissinτHtrαnsvρrsρHmomρntumVHJournalpofpHighpEnergypPhysicsTH2018THZXYbTHY 5.4 39

228 wραsurρmρntHoσHpsρuπorαpiπityHπistriγutionsHoσHμψαrτρπHpαrtiμlρsHinHprotonâ��protonHμollisionsHαtH
Psqrt{s}HgHbQH–ρ HγyHtψρHmw~HαnπH–y–owHρxpρrimρntsVHEuropeanpPhysicalpJournalpCTH2014THa]THY 4.2 37

227 wραsurρmρntsHoσHriττsHγosonHpropρrtiρsHinHtψρHπipψotonHπρμαyHμψαnnρlHinHprotonUprotonHμollisionsH
αtHPHsqrt{s}gY[HQH–ρ VHJournalpofpHighpEnergypPhysicsTH2018THZXYbTHY 5.4 37

226 wραsurρmρntHoσHtψρHπouγlρUπiσσρrρntiαlHinμlusivρHjρtHμrossHsρμtionHinHprotonUprotonHμollisionsHαtH
ℓpormulαdHsρρHtρxt√VHEuropeanpPhysicalpJournalpCTH2016THa_TH]^Y 4.2 36

225
oviπρnμρHσorHliτψtUγyUliτψtHsμαttρrinτHαnπHsραrμψρsHσorHαxionUlikρHpαrtiμlρsHinHultrαpρripψρrαlHzγzγH
μollisionsHαtHsxxg^VXZ–ρ VHPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-Energyp
PhysicsTH2019THacaTHY[]bZ_

4.2 35

(2019-2017)
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224 wραsurρmρntHoσHπiσσρrρntiαlHμrossHsρμtionsHσorHriττsHγosonHproπuμtionHinHtψρHπipψotonHπρμαyH
μψαnnρlHinHppHμollisionsHαtHℓpormulαdHsρρHtρxt√VHEuropeanpPhysicalpJournalpCTH2016THa_THY[ 4.2 35

223
wραsurρmρntHαnπH{mnHαnαlysisHoσHπouγlρUπiσσρrρntiαlHinμlusivρHjρtHμrossHsρμtionsHinHppHμollisionsHαtH
PHsqrt{s}gbHQH–ρ HαnπHμrossHsρμtionHrαtiosHtoHZVa_HαnπHaH–ρ VHJournalpofpHighpEnergypPhysicsTH2017TH
ZXYaTHY

5.4 34

222 zsρuπorαpiπityHπistriγutionHoσHμψαrτρπHψαπronsHinHprotonâ��protonHμollisionsHαtHsgY[´ –ρ VHPhysicsp
Letters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2015THa^YTHY][UY_[ 4.2 34

221 ~ραrμψHσorHnρwHpψysiμsHinHsαmρUsiτnHπilρptonHρvρntsHinHprotonUprotonHμollisionsHαtHℓpormulαdHsρρH
tρxt√VHEuropeanpPhysicalpJournalpCTH2016THa_TH][c 4.2 34

220 mrossHsρμtionHmραsurρmρntHoσHtUμψαnnρlHsinτlρHtopHquαrkHproπuμtionHinHppHμollisionsHαtHsgY[–ρ VH
PhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2017THaaZTHa^ZUaa_ 4.2 32

219
monstrαintsHonHαnomαlousHriττsHγosonHμouplinτsHusinτHproπuμtionHαnπHπρμαyHinσormαtionHinHtψρH
σourUlρptonHσinαlHstαtρVHPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-Energyp
PhysicsTH2017THaa^THYUZ]

4.2 32

218 sπρntiσiμαtionHtρμψniquρsHσorHψiτψlyHγoostρπH¯HγosonsHtψαtHπρμαyHintoHψαπronsVHJournalpofpHighp
EnergypPhysicsTH2014THZXY]THY 5.4 32

217 ~ραrμψHσorHnρwHpψysiμsHinHρ˛…±HπαtαHαtHnˆ�HusinτH~vo—–rdHkHquαsiUmoπρlUinπρpρnπρntHsραrμψH
strαtρτyHσorHnρwHpψysiμsVHPhysicalpReviewpDTH2000TH_ZTH 4.9 32

216 ~ραrμψHσorHαHVHPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2013TH
aYbTHYZZcUYZ^Y 4.2 31

215 wραsurρmρntHoσHtψρHPHmαtψrm{t}ovρrlinρ{mαtψrm{t}}HQHproπuμtionHμrossHsρμtionHinHtψρHρ˛…HμψαnnρlHinH
protonUprotonHμollisionsHαtHPHsqrt{s}gaHQHαnπHbH–ρ VHJournalpofpHighpEnergypPhysicsTH2016THZXY_THY 5.4 30

214 wραsurρmρntsHoσHtψρHproπuμtionHμrossHsρμtionHαnπHtψρHγrαnμψinτHσrαμtionTHαnπHμonstrαintsHonH
αnomαlousHtriplρHταuτρHμouplinτsHαtVHEuropeanpPhysicalpJournalpCTH2018THabTHY_^ 4.2 29

213 zρrσormαnμρHoσHrρμonstruμtionHαnπHiπρntiσiμαtionHoσHˇ�HlρptonsHπρμαyinτHtoHψαπronsHαnπHvˇ�HinHppH
μollisionsHαtHâ��sgY[H–ρ VHJournalpofpInstrumentationTH2018THY[THzYXXX^UzYXXX^ 1 29

212 wραsurρmρntsHoσHpropρrtiρsHoσHtψρHriττsHγosonHπρμαyinτHtoHαH¯HγosonHpαirHinHppHμollisionsHαtH
sgY[–ρ VHPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2019THacYTHc_UYZc4.2 27

211 wραsurρmρntHoσHtψρHproπuμtionHμrossHsρμtionTHtψρHtopHquαrkHmαssTHαnπHtψρHstronτHμouplinτH
μonstαntHusinτHπilρptonHρvρntsHinHppHμollisionsHαtVHEuropeanpPhysicalpJournalpCTH2019THacTH[_b 4.2 27

210 ~ψαpρTHtrαnsvρrsρHsizρTHαnπHμψαrτρπUψαπronHmultipliμityHoσHjρtsHinHppHμollisionsHαtHPHsqrt{s}gae–ρ HQVH
JournalpofpHighpEnergypPhysicsTH2012THZXYZTHY 5.4 27

209 wραsurρmρntHoσHtψρH¯¯HproπuμtionHμrossHsρμtionHinHppHμollisionsHαtHsquαrρHrootℓs√gYVc_H–ρ VH
PhysicalpReviewpLettersTH2005THc]THY^YbXY 7.4 27

208
~ραrμψHσorHαHnonUstαnπαrπUmoπρlHriττsHγosonHπρμαyinτHtoHαHpαirHoσHnρwHliτψtHγosonsHinHσourUmuonH
σinαlHstαtρsVHPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2013TH
aZ_TH^_]U^b_

4.2 26

207 kHmραsurρmρntHoσHtψρHriττsHγosonHmαssHinHtψρHπipψotonHπρμαyHμψαnnρlVHPhysicspLetters,pSectionpB:p
Nuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2020THbX^THY[^]Z^ 4.2 25
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206 ~ραrμψHσorHtopHsquαrkHpαirHproπuμtionHinHppHμollisionsHαtHPHsqrt{s}gY[HQH–ρ HusinτHsinτlρHlρptonH
ρvρntsVHJournalpofpHighpEnergypPhysicsTH2017THZXYaTHY 5.4 25

205
wραsurρmρntsHoσHtψρHℓpormulαdHsρρHtρxt√ℓpormulαdHsρρHtρxt√HproπuμtionHμrossHsρμtionsHinHtψρH
ℓpormulαdHsρρHtρxt√HμψαnnρlHinHprotonUprotonHμollisionsHαtHℓpormulαdHsρρHtρxt√HαnπHℓpormulαdHsρρH
tρxt√HαnπHμomγinρπHμonstrαintsHonHtriplρHταuτρHμouplinτsVHEuropeanpPhysicalpJournalpCTH2015THa^TH^YY

4.2 25

204 {uαsiUmoπρlUinπρpρnπρntHsραrμψHσorHnρwHpψysiμsHαtHlαrτρHtrαnsvρrsρHmomρntumVHPhysicalpReviewpD
TH2001TH_]TH 4.9 25

203 ~ραrμψHσorHproπuμtionHoσHσourHtopHquαrksHinHσinαlHstαtρsHwitψHsαmρUsiτnHorHmultiplρHlρptonsHinH
protonUprotonHμollisionsHαtVHEuropeanpPhysicalpJournalpCTH2020THbXTHa^ 4.2 24

202 {uαsiUmoπρlUinπρpρnπρntHsραrμψHσorHnρwHψiτψHpP–QHpψysiμsHαtHnXVHPhysicalpReviewpLettersTH2001THb_TH[aYZUa7.4 24

201 zρrσormαnμρHoσHtψρHmw~HvρvρlUYHtriττρrHinHprotonUprotonHμollisionsHαtHâ��sHgHY[H–ρ VHJournalpofp
InstrumentationTH2020THY^THzYXXYaUzYXXYa 1 23

200 ~ραrμψHσorHtψirπUτρnρrαtionHsμαlαrHlρptoquαrksHπρμαyinτHtoHαHtopHquαrkHαnπHαHlρptonHαtVHEuropeanp
PhysicalpJournalpCTH2018THabTHaXa 4.2 23

199
oviπρnμρHσorHαssoμiαtρπHproπuμtionHoσHαHriττsHγosonHwitψHαHtopHquαrkHpαirHinHσinαlHstαtρsHwitψH
ρlρμtronsTHmuonsTHαnπHψαπroniμαllyHπρμαyinτHˇ�HlρptonsHαtHPHsqrt{s}gY[HQH–ρ VHJournalpofpHighpEnergyp
PhysicsTH2018THZXYbTHY

5.4 23

198 wραsurρmρntHoσHtψρH¯ØHproπuμtionHμrossHsρμtionHinHppHμollisionsHαtHsgY[H–ρ VHPhysicspLetters,p
SectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2017THa__THZ_bUZcX 4.2 22

197 wραsurρmρntHoσHtψρHℓpormulαdHsρρHtρxt√HproπuμtionHμrossHsρμtionHusinτHρvρntsHinHtψρHℓpormulαdHsρρH
tρxt√HσinαlHstαtρHinHppHμollisionsHαtHℓpormulαdHsρρHtρxt√VHEuropeanpPhysicalpJournalpCTH2017THaaTHYaZ 4.2 22

196
wραsurρmρntHoσHtψρHØØHproπuμtionHμrossHsρμtionHαnπHØHUhâ��Sâ��â�� â��iSâ��iâ��HγrαnμψinτHσrαμtionHinHppH
μollisionsHαtHsgY[´ –ρ VHPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-Energyp
PhysicsTH2016THa_[THZbXU[X[

4.2 22

195 wραsurρmρntHoσHtψρHℓpormulαdHsρρHtρxt√HproπuμtionHμrossHsρμtionHinHtψρHαllUjρtsHσinαlHstαtρHinHppH
μollisionsHαtHℓpormulαdHsρρHtρxt√ℓpormulαdHsρρHtρxt√VHEuropeanpPhysicalpJournalpCTH2016THa_THYZb 4.2 21

194
~ραrμψHσorHpψysiμsHγρyonπHtψρHstαnπαrπHmoπρlHinHρvρntsHwitψHtwoHlρptonsHoσHsαmρHsiτnTHmissinτH
trαnsvρrsρHmomρntumTHαnπHjρtsHinHprotonUprotonHμollisionsHαtVHEuropeanpPhysicalpJournalpCTH2017TH
aaTH^ab

4.2 21

193 ~ραrμψHσorHliτψtHγosonsHinHπρμαysHoσHtψρHYZ^Hqρ HriττsHγosonHinHprotonUprotonHμollisionsHαtHPH
sqrt{s}gbHQH–ρ VHJournalpofpHighpEnergypPhysicsTH2017THZXYaTHY 5.4 21

192 wραsurρmρntHoσHtrαnsvρrsρHmomρntumHrρlαtivρHtoHπijρtHsystρmsHinHzγzγHαnπHppHμollisionsHαtHPH
sqrt{sΛ{mαtψrm{xx}}}gZVa_HQH–ρ VHJournalpofpHighpEnergypPhysicsTH2016THZXY_THY 5.4 21

191 ~ραrμψHσorHsupρrsymmρtryHinHprotonUprotonHμollisionsHαtHY[H–ρ HinHσinαlHstαtρsHwitψHjρtsHαnπHmissinτH
trαnsvρrsρHmomρntumVHJournalpofpHighpEnergypPhysicsTH2019THZXYcTHY 5.4 21

190
wραsurρmρntHoσHℓpormulαdHsρρHtρxt√HproπuμtionHwitψHαππitionαlHjρtHαμtivityTHinμluπinτHℓpormulαdHsρρH
tρxt√HquαrkHjρtsTHinHtψρHπilρptonHπρμαyHμψαnnρlHusinτHppHμollisionsHαtHℓpormulαdHsρρHtρxt√VHEuropeanp
PhysicalpJournalpCTH2016THa_TH[ac

4.2 20

189 yγsρrvαtionHoσHαHπiσσrαμtivρHμontriγutionHtoHπijρtHproπuμtionHinHprotonUprotonHμollisionsHαtHsgaHH–ρ VH
PhysicalpReviewpDTH2013THbaTH 4.9 20

(2013-2017)
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188 ~ραrμψHσorHψραvyHrρsonαnμρsHtψαtHπρμαyHintoHαHvρμtorHγosonHαnπHαHriττsHγosonHinHψαπroniμHσinαlH
stαtρsHαtVHEuropeanpPhysicalpJournalpCTH2017THaaTH_[_ 4.2 20

187
wραsurρmρntHoσHρlρμtrowραkH¯ØHγosonHproπuμtionHαnπHsραrμψHσorHnρwHpψysiμsHinH¯ØHSHtwoHjρtsH
ρvρntsHinHppHμollisionsHαtHsgY[–ρ VHPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandp
High-EnergypPhysicsTH2019THac^THZbYU[Xa

4.2 19

186 ~tuπyHoσHρxμitρπH˛�γXHstαtρsHπρμαyinτHtoH˛�γXˇ�Sˇ�â��HinHprotonUprotonHμollisionsHαtHsgY[–ρ VHPhysicsp
Letters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2020THbX[THY[^[]^ 4.2 19

185 wραsurρmρntHoσHρxμlusivρHpψotoproπuμtionHσromHprotonsHinHzγHμollisionsHαtVHEuropeanpPhysicalp
JournalpCTH2019THacTHZaa 4.2 19

184 wραsurρmρntHoσHρnρrτyHσlowHαtHlαrτρHpsρuπorαpiπitiρsHinHppHμollisionsHαtHPHsqrtH{s}HgHXV{c}HQHαnπHaH
–ρ VHJournalpofpHighpEnergypPhysicsTH2011THZXYYTHY 5.4 19

183 wραsurρmρntHoσHπiσσρrρntiαlHμrossHsρμtionsHσorHγosonHproπuμtionHinHαssoμiαtionHwitψHjρtsHinH
protonUprotonHμollisionsHαtVHEuropeanpPhysicalpJournalpCTH2018THabTHc_^ 4.2 19

182 ~tuπyHoσHØHproπuμtionHinHzγzγHαnπHppHμollisionsHαtHPHsqrt{sΛ{mαtψrm{xx}}}gZVa_HQH–ρ HinHtψρHπimuonH
αnπHπiρlρμtronHπρμαyHμψαnnρlsVHJournalpofpHighpEnergypPhysicsTH2015THZXY^THY 5.4 18

181 sπρntiσiμαtionHoσHψραvyTHρnρrτρtiμTHψαπroniμαllyHπρμαyinτHpαrtiμlρsHusinτHmαμψinρUlραrninτH
tρμψniquρsVHJournalpofpInstrumentationTH2020THY^THzX_XX^UzX_XX^ 1 18

180 ~ραrμψHσorHπirρμtHproπuμtionHoσHsupρrsymmρtriμHpαrtnρrsHoσHtψρHtopHquαrkHinHtψρHαllUjρtsHσinαlHstαtρH
inHprotonUprotonHμollisionsHαtHPHsqrt{s}gY[HQH–ρ VHJournalpofpHighpEnergypPhysicsTH2017THZXYaTHY 5.4 18

179 rαrπHsinτlρHπiσσrαμtionHinHpHpHμollisionsHαtHsg_[XHαnπHYbXX´ qρ VHPhysicspLetters,pSectionpB:pNuclear,p
ElementarypParticlepandpHigh-EnergypPhysicsTH2002TH^[YTH^ZU_X 4.2 18

178 wραsurρmρntHoσHtψρHμrossHsρμtionHσorHtopHquαrkHpαirHproπuμtionHinHαssoμiαtionHwitψHαH¯HorHØHγosonH
inHprotonUprotonHμollisionsHαtHPHsqrt{s}gY[HQH–ρ VHJournalpofpHighpEnergypPhysicsTH2018THZXYbTHY 5.4 18

177
~ραrμψHσorHPHmαtψrm{t}ovρrlinρ{mαtψrm{t}}mαtψrm{r}HQHproπuμtionHinHtψρHPHmαtψrm{r}toH
mαtψrm{γ}ovρrlinρ{mαtψrm{γ}}HQHπρμαyHμψαnnρlHwitψHlρptoniμHPHmαtψrm{t}ovρrlinρ{mαtψrm{t}}HQH
πρμαysHinHprotonUprotonHμollisionsHαtHPHsqrt{s}gY[HQH–ρ VHJournalpofpHighpEnergypPhysicsTH2019THZXYcTHY

5.4 17

176 ~ραrμψHσorHnρwHpψysiμsHinHρvρntsHwitψHαHlρptoniμαllyHπρμαyinτHØHγosonHαnπHαHlαrτρHtrαnsvρrsρH
momρntumHimγαlαnμρHinHprotonUprotonHμollisionsHαtHgHY[VHEuropeanpPhysicalpJournalpCTH2018THabTHZcY 4.2 17

175 ~ραrμψρsHσorHpαirHproπuμtionHoσHtψirπUτρnρrαtionHsquαrksHinHℓpormulαdHsρρHtρxt√ℓpormulαdHsρρHtρxt√H
ppHμollisionsVHEuropeanpPhysicalpJournalpCTH2017THaaTH[Za 4.2 17

174 molorHμoψρrρntHrαπiαtionHinHmultijρtHρvρntsHσromHμollisionsHαtVHPhysicspLetters,pSectionpB:pNuclear,p
ElementarypParticlepandpHigh-EnergypPhysicsTH1997TH]Y]TH]YcU]Za 4.2 17

173 ~ραrμψρsHσorHpψysiμsHγρyonπHtψρHstαnπαrπHmoπρlHwitψHtψρHvαriαγlρHinHψαπroniμHσinαlHstαtρsHwitψHαnπH
witψoutHπisαppραrinτHtrαμksHinHprotonUprotonHμollisionsHαtVHEuropeanpPhysicalpJournalpCTH2020THbXTH[ 4.2 16

172
~ραrμψHσorHαHvρryHliτψtHxw~~wHriττsHγosonHproπuμρπHinHπρμαysHoσHtψρHYZ^Hqρ HsμαlαrHγosonHαnπH
πρμαyinτHintoHˇ�HlρptonsHinHppHμollisionsHαtHPHsqrt{s}gbHQH–ρ VHJournalpofpHighpEnergypPhysicsTH2016TH
ZXY_THY

5.4 16

171
~ραrμψHσorHαnomαlousHρlρμtrowραkHproπuμtionHoσHvρμtorHγosonHpαirsHinHαssoμiαtionHwitψHtwoHjρtsHinH
protonUprotonHμollisionsHαtHY[H–ρ VHPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandp
High-EnergypPhysicsTH2019THacbTHY[]cb^

4.2 16
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170 ~ραrμψHσorHπαrkHmαttρrHinHρvρntsHwitψHρnρrτρtiμTHψαπroniμαllyHπρμαyinτHtopHquαrksHαnπHmissinτH
trαnsvρrsρHmomρntumHαtHPHsqrt{s}gY[HQH–ρ VHJournalpofpHighpEnergypPhysicsTH2018THZXYbTHY 5.4 16

169
~ραrμψHσorHtopHsquαrkHpαirHproπuμtionHinHμomprρssρπUmαssUspρμtrumHsμρnαriosHinHprotonâ��protonH
μollisionsHαtHsgb´ –ρ HusinτHtψρH˛––HvαriαγlρVHPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlep
andpHigh-EnergypPhysicsTH2017THa_aTH]X[U][X

4.2 15

168 wραsurρmρntHoσHtψρHμrossHsρμtionHrαtioHˇ�tt´flγγ´flWˇ�tt´fljjHinHppHμollisionsHαtHsgbH–ρ VHPhysicspLetters,p
SectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2015THa]_THY[ZUY^[ 4.2 15

167
wραsurρmρntHoσHπiσσρrρntiαlHαnπHintρτrαtρπHσiπuμiαlHμrossHsρμtionsHσorHriττsHγosonHproπuμtionHinH
tψρHσourUlρptonHπρμαyHμψαnnρlHinHppHμollisionsHαtHPHsqrt{s}gaHQHαnπHbH–ρ VHJournalpofpHighpEnergyp
PhysicsTH2016THZXY_THY

5.4 15

166
~ραrμψHσorHlonτUlivρπHpαrtiμlρsHusinτHnonpromptHjρtsHαnπHmissinτHtrαnsvρrsρHmomρntumHwitψH
protonUprotonHμollisionsHαtHsgY[–ρ VHPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandp
High-EnergypPhysicsTH2019THacaTHY[]ba_

4.2 15

165 wραsurρmρntsHoσHttℓovρrH´fl√rHzroπuμtionHαnπHtψρHmzH~truμturρHoσHtψρHYukαwαHsntρrαμtionHγρtwρρnH
tψρHriττsHlosonHαnπH–opH{uαrkHinHtψρHnipψotonHnρμαyHmψαnnρlVHPhysicalpReviewpLettersTH2020THYZ^THX_YbXY7.4 15

164 ~ραrμψHσorHψiτψUmαssHrρsonαnμρsHinHσinαlHstαtρsHwitψHαHlρptonHαnπHmissinτHtrαnsvρrsρHmomρntumHαtH
PHsqrt{s}gY[HQH–ρ VHJournalpofpHighpEnergypPhysicsTH2018THZXYbTHY 5.4 15

163 wραsurρmρntHoσHtψρHjρtHmαssHinHψiτψlyHγoostρπHℓpormulαdHsρρHtρxt√HρvρntsHσromHppHμollisionsHαtH
ℓpormulαdHsρρHtρxt√ℓpormulαdHsρρHtρxt√VHEuropeanpPhysicalpJournalpCTH2017THaaTH]_a 4.2 14

162 yγsρrvαtionHoσHpromptHtWˇ�HmρsonHρlliptiμHσlowHinHψiτψUmultipliμityHpzγHμollisionsHαtHsxxgbVY_H–ρ VH
PhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2019THacYTHYaZUYc] 4.2 14

161 zilρupHmitiταtionHαtHmw~HinHY[H–ρ HπαtαVHJournalpofpInstrumentationTH2020THY^THzXcXYbUzXcXYb 1 14

160 ~ραrμψHσorHπisαppραrinτHtrαμksHinHprotonUprotonHμollisionsHαtHsgY[–ρ VHPhysicspLetters,pSectionpB:p
Nuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2020THbX_THY[^^XZ 4.2 14

159
~ραrμψHσorHψραvyHrρsonαnμρsHπρμαyinτHtoHαHtopHquαrkHαnπHαHγottomHquαrkHinHtψρHlρptonSjρtsHσinαlH
stαtρHinHprotonâ��protonHμollisionsHαtHY[H–ρ VHPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlep
andpHigh-EnergypPhysicsTH2018THaaaTH[cU_[

4.2 14

158
wραsurρmρntHoσHtψρHPHmαtψrm{t}ovρrlinρ{mαtψrm{t}}HQHproπuμtionHμrossHsρμtionHusinτHρvρntsHwitψH
onρHlρptonHαnπHαtHlραstHonρHjρtHinHppHμollisionsHαtHPHsqrt{s}gY[HQH–ρ VHJournalpofpHighpEnergypPhysicsTH
2017THZXYaTHY

5.4 14

157
wραsurρmρntsHoσHproπuμtionHμrossHsρμtionsHoσH¯ØHαnπHsαmρUsiτnH¯¯HγosonHpαirsHinHαssoμiαtionH
witψHtwoHjρtsHinHprotonUprotonHμollisionsHαtHsgY[–ρ VHPhysicspLetters,pSectionpB:pNuclear,pElementaryp
ParticlepandpHigh-EnergypPhysicsTH2020THbXcTHY[^aYX

4.2 14

156 oviπρnμρHσorHriττsHγosonHπρμαyHtoHαHpαirHoσHmuonsVHJournalpofpHighpEnergypPhysicsTH2021THZXZYTHY 5.4 14

155 ~ραrμψHσorHrρsonαntHPHmαtψrm{t}ovρrlinρ{mαtψrm{t}}HQHproπuμtionHinHprotonUprotonHμollisionsHαtHPH
sqrt{s}gY[HQH–ρ VHJournalpofpHighpEnergypPhysicsTH2019THZXYcTHY 5.4 13

154 wραsurρmρntHoσHρxμlusivρH´ pψotoproπuμtionHinHultrαpρripψρrαlHpzγHμollisionsHαtVHEuropeanpPhysicalp
JournalpCTH2019THacTHaXZ 4.2 13

153 wραsurρmρntHoσHtψρHtopHquαrkHmαssHinHtψρHαllUjρtsHσinαlHstαtρHαtHαnπHμomγinαtionHwitψHtψρH
lρptonSjρtsHμψαnnρlVHEuropeanpPhysicalpJournalpCTH2019THacTH[Y[ 4.2 13

(2019-2018)
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152 zroγinτHμolorHμoψρrρnμρHρσσρμtsHinHppHμollisionsHαtHℓpormulαdHsρρHtρxt√VHEuropeanpPhysicalpJournalpCTH
2014THa]THZcXY 4.2 13

151
wραsurρmρntHoσHPψγoxH{t}{γαr{ψγoxH{t}}}QHnormαlisρπHmultiUπiσσρrρntiαlHμrossHsρμtionsHinHP{tρxtH
{p}}{tρxtH{p}}HQHμollisionsHαtHPsqrt{s}gY[T{tρxtH{–ρ }}HQTHαnπHsimultαnρousHπρtρrminαtionHoσHtψρHstronτH
μouplinτHstrρnτtψTHtopHquαrkHpolρHmαssTHαnπHpαrtonHπistriγutionHσunμtionsVHEuropeanpPhysicalp
JournalpCTH2020THbXTHY

4.2 13

150 ~ραrμψHσorHμψαrτρπHriττsHγosonsHπρμαyinτHintoHαHtopHαnπHαHγottomHquαrkHinHtψρHαllUjρtHσinαlHstαtρHoσH
ppHμollisionsHαtHPHsqrt{s}HQHgHY[H–ρ VHJournalpofpHighpEnergypPhysicsTH2020THZXZXTHY 5.4 13

149 ~ραrμψHσorHPHmαtψrm{t}ovρrlinρ{mαtψrm{t}}mαtψrm{r}HQHproπuμtionHinHtψρHαllUjρtHσinαlHstαtρHinH
protonUprotonHμollisionsHαtHPHsqrt{s}gY[HQH–ρ VHJournalpofpHighpEnergypPhysicsTH2018THZXYbTHY 5.4 13

148 wραsurρmρntHoσHtψρHtopHquαrkHmαssHwitψHlρptonSjρtsHσinαlHstαtρsHusinτHμollisionsHαtVHEuropeanp
PhysicalpJournalpCTH2018THabTHbcY 4.2 13

147 ~ραrμψHσorHπαrkHmαttρrHproπuμρπHinHαssoμiαtionHwitψHαHriττsHγosonHπρμαyinτHtoHαHpαirHoσHγottomH
quαrksHinHprotonUprotonHμollisionsHαtVHEuropeanpPhysicalpJournalpCTH2019THacTHZbX 4.2 12

146 ~ραrμψHσorHπirρμtHtopHsquαrkHpαirHproπuμtionHinHρvρntsHwitψHonρHlρptonTHjρtsTHαnπHmissinτHtrαnsvρrsρH
momρntumHαtHY[H–ρ HwitψHtψρHmw~HρxpρrimρntVHJournalpofpHighpEnergypPhysicsTH2020THZXZXTHY 5.4 12

145
wραsurρmρntsHoσHtt´flHμrossHsρμtionsHinHαssoμiαtionHwitψHγHjρtsHαnπHinμlusivρHjρtsHαnπHtψρirHrαtioHusinτH
πilρptonHσinαlHstαtρsHinHppHμollisionsHαtHsgY[–ρ VHPhysicspLetters,pSectionpB:pNuclear,pElementaryp
ParticlepandpHigh-EnergypPhysicsTH2018THaa_TH[^^U[ab

4.2 12

144 ~tuπiρsHoσHαnπHmρsonsHinμluπinτHtψρHoγsρrvαtionHoσHtψρHπρμαyHinHprotonUprotonHμollisionsHαtVH
EuropeanpPhysicalpJournalpCTH2018THabTHc[c 4.2 12

143 olρμtrowραkHproπuμtionHoσHtwoHjρtsHinHαssoμiαtionHwitψHαHØHγosonHinHprotonâ��protonHμollisionsHαtH
Psqrt{s}gHQHY[PTtρxtH{–ρ }QVHEuropeanpPhysicalpJournalpCTH2018THabTHY 4.2 12

142
~ραrμψHσorHtψρHpαirHproπuμtionHoσHtψirπUτρnρrαtionHsquαrksHwitψHtwoUγoπyHπρμαysHtoHαHγottomHorH
μψαrmHquαrkHαnπHαHnρutrαlinoHinHprotonâ��protonHμollisionsHαtHsgY[–ρ VHPhysicspLetters,pSectionpB:p
Nuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2018THaabTHZ_[UZcY

4.2 12

141 wραsurρmρntHoσHtψρHαssoμiαtρπHproπuμtionHoσHαHsinτlρHtopHquαrkHαnπHαHØHγosonHinHppHμollisionsHαtH
sgY[–ρ VHPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2018THaacTH[^bU[b]4.2 11

140 wραsurρmρntsHoσHπiσσρrρntiαlHØHγosonHproπuμtionHμrossHsρμtionsHinHprotonUprotonHμollisionsHαtHPH
sqrt{s}HQHgHY[H–ρ VHJournalpofpHighpEnergypPhysicsTH2019THZXYcTHY 5.4 11

139 zρrσormαnμρHoσHtψρHrρμonstruμtionHαnπHiπρntiσiμαtionHoσHψiτψUmomρntumHmuonsHinHprotonUprotonH
μollisionsHαtHâ��sHgHY[H–ρ VHJournalpofpInstrumentationTH2020THY^THzXZXZaUzXZXZa 1 11

138 olρμtronHαnπHpψotonHrρμonstruμtionHαnπHiπρntiσiμαtionHwitψHtψρHmw~HρxpρrimρntHαtHtψρHmo}xHvrmVH
JournalpofpInstrumentationTH2021THY_THzX^XY] 1 11

137 mψαrτρπUpαrtiμlρHnuμlραrHmoπiσiμαtionHσαμtorsHinH±ρ±ρHμollisionsHαtHPHsqrt{sΛ{mαtψrm{xx}}}HgH^V]]HQH
–ρ VHJournalpofpHighpEnergypPhysicsTH2018THZXYbTHY 5.4 11

136 ~ραrμψHσorHØ˛‡HrρsonαnμρsHusinτHlρptoniμHαnπHψαπroniμHσinαlHstαtρsHinHprotonUprotonHμollisionsHαtHPH
sqrt{s}gY[HQH–ρ VHJournalpofpHighpEnergypPhysicsTH2018THZXYbTHY 5.4 11

135
wραsurρmρntsHoσHtψρHppHUhH¯ØHinμlusivρHαnπHπiσσρrρntiαlHproπuμtionHμrossHsρμtionsHαnπHμonstrαintsH
onHμψαrτρπHαnomαlousHtriplρHταuτρHμouplinτsHαtHPHsqrt{s}HQHgHY[H–ρ VHJournalpofpHighpEnergypPhysicsTH
2019THZXYcTHY

5.4 10
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134 momγinαtionHoσHmw~HsραrμψρsHσorHψραvyHrρsonαnμρsHπρμαyinτHtoHpαirsHoσHγosonsHorHlρptonsVHPhysicsp
Letters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2019THacbTHY[]c^Z 4.2 10

133 wραsurρmρntHoσHpropρrtiρsHoσHPH{mαtψrm{l}}Λ{mαtψrm{s}}^XHQUhH˛…S˛…â��HπρμαysHαnπHsραrμψHσorHlXUhH˛…S˛…â��H
witψHtψρHmw~HρxpρrimρntVHJournalpofpHighpEnergypPhysicsTH2020THZXZXTHY 5.4 10

132
wραsurρmρntHoσHtψρHYPY~QHpαirHproπuμtionHμrossHsρμtionHαnπHsραrμψHσorHrρsonαnμρsHπρμαyinτHtoH
YPY~Q˛…S˛…â��HinHprotonUprotonHμollisionsHαtHsgY[–ρ VHPhysicspLetters,pSectionpB:pNuclear,pElementaryp
ParticlepandpHigh-EnergypPhysicsTH2020THbXbTHY[^^ab

4.2 10

131 ~ραrμψHσorHtψρHαssoμiαtρπHproπuμtionHoσHαHriττsHγosonHwitψHαHsinτlρHtopHquαrkHinHprotonUprotonH
μollisionsHαtHPHsqrt{s}gbHQH–ρ VHJournalpofpHighpEnergypPhysicsTH2016THZXY_THY 5.4 10

130
wραsurρmρntsHoσHπiσσρrρntiαlHμrossHsρμtionsHoσHtopHquαrkHpαirHproπuμtionHαsHαHσunμtionHoσHkinρmαtiμH
ρvρntHvαriαγlρsHinHprotonUprotonHμollisionsHαtHPHsqrt{s}gY[HQH–ρ VHJournalpofpHighpEnergypPhysicsTH2018
THZXYbTHY

5.4 10

129 ~ραrμψHσorHαnomαlousHtriplρHταuτρHμouplinτsHinH¯¯HαnπH¯ØHproπuμtionHinHlρptonHSHjρtHρvρntsHinH
protonUprotonHμollisionsHαtHPHsqrt{s}HQHgHY[H–ρ VHJournalpofpHighpEnergypPhysicsTH2019THZXYcTHY 5.4 9

128 ~ραrμψHσorHαHliτψtHpsρuπosμαlαrHriττsHγosonHinHtψρHγoostρπH˛…˛…ˇ� ˇ�HσinαlHstαtρHinHprotonUprotonH
μollisionsHαtHPHsqrt{s}HQHgHY[H–ρ VHJournalpofpHighpEnergypPhysicsTH2020THZXZXTHY 5.4 9

127 ~ραrμψHσorHγlαμkHψolρsHαnπHspψαlρronsHinHψiτψUmultipliμityHσinαlHstαtρsHinHprotonUprotonHμollisionsHαtHPH
sqrt{s}gY[HQH–ρ VHJournalpofpHighpEnergypPhysicsTH2018THZXYbTHY 5.4 9

126 wραsurρmρntHoσHμψαrτρπHpαrtiμlρHspρμtrαHinHminimumUγiαsHρvρntsHσromHprotonUprotonHμollisionsHαtVH
EuropeanpPhysicalpJournalpCTH2018THabTH_ca 4.2 9

125 wραsurρmρntHoσHtopHquαrkHpαirHproπuμtionHinHαssoμiαtionHwitψHαHØHγosonHinHprotonUprotonHμollisionsH
αtHPHsqrt{mαtψrm{s}}HQHgHY[H–ρ VHJournalpofpHighpEnergypPhysicsTH2020THZXZXTHY 5.4 8

124 mompαrinτHtrαnsvρrsρHmomρntumHγαlαnμρHoσHγHjρtHpαirsHinHppHαnπHzγzγHμollisionsHαtHPH
sqrt{sΛ{mαtψrm{xx}}}g^VXZHQH–ρ VHJournalpofpHighpEnergypPhysicsTH2018THZXYbTHY 5.4 8

123 ~ραrμψHσorHsHμψαnnρlHsinτlρHtopHquαrkHproπuμtionHinHppHμollisionsHαtHPHsqrt{s}gaHQHαnπHbH–ρ VHJournalpofp
HighpEnergypPhysicsTH2016THZXY_THY 5.4 8

122 ~ραrμψHσorHπαrkHmαttρrHproπuμρπHinHαssoμiαtionHwitψHαHsinτlρHtopHquαrkHorHαHtopHquαrkHpαirHinH
protonUprotonHμollisionsHαtHPHsqrt{s}gY[HQH–ρ VHJournalpofpHighpEnergypPhysicsTH2019THZXYcTHY 5.4 8

121 ksymmρtriρsHinHtψρHproπuμtionHoσH˛�XHinHZ^XHqρ WμHˇ�´–THu´–HαnπHpâ��nuμlρonHintρrαμtionsVHPhysicsp
Letters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2003TH^^cTHYacUYb_ 4.2 8

120 wραsurρmρntHoσHtψρHunπρrlyinτHρvρntHαμtivityHinHinμlusivρHØHγosonHproπuμtionHinHprotonUprotonH
μollisionsHαtHPHsqrt{s}gY[HQH–ρ VHJournalpofpHighpEnergypPhysicsTH2018THZXYbTHY 5.4 8

119
~ραrμψHσorH}UpαrityHviolαtinτHsupρrsymmρtryHinHppHμollisionsHαtHsgY[–ρ HusinτHγHjρtsHinHαHσinαlHstαtρH
witψHαHsinτlρHlρptonTHmαnyHjρtsTHαnπHψiτψHsumHoσHlαrτρUrαπiusHjρtHmαssρsVHPhysicspLetters,pSectionpB:p
Nuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2018THab[THYY]UY[c

4.2 8

118
~ραrμψHσorHsinτlyHαnπHpαirUproπuμρπHlρptoquαrksHμouplinτHtoHtψirπUτρnρrαtionHσρrmionsHinH
protonUprotonHμollisionsHαtHsgY[´ –ρ VHPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandp
High-EnergypPhysicsTH2021THbYcTHY[_]]_

4.2 8

117 ~ραrμψHσorHψραvyHrρsonαnμρsHπρμαyinτHintoHtwoHriττsHγosonsHorHintoHαHriττsHγosonHαnπHαH¯HorHØH
γosonHinHprotonUprotonHμollisionsHαtHY[H–ρ VHJournalpofpHighpEnergypPhysicsTH2019THZXYcTHY 5.4 7

(2019-2019)
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116
wραsurρmρntHoσHtψρHμrossHsρμtionHσorHρlρμtrowραkHproπuμtionHoσHαHØHγosonTHαHpψotonHαnπHtwoHjρtsH
inHprotonUprotonHμollisionsHαtHPHsqrt{mαtψrm{s}}HQHgHY[H–ρ HαnπHμonstrαintsHonHαnomαlousHquαrtiμH
μouplinτsVHJournalpofpHighpEnergypPhysicsTH2020THZXZXTHY

5.4 7

115 ~ραrμψHσorHπαrkHmαttρrHpαrtiμlρsHproπuμρπHinHαssoμiαtionHwitψHαHriττsHγosonHinHprotonUprotonH
μollisionsHαtHPHsqrt{mαtψrm{s}}HQHgHY[H–ρ VHJournalpofpHighpEnergypPhysicsTH2020THZXZXTHY 5.4 7

114 tρtHpropρrtiρsHinHzγzγHαnπHppHμollisionsHαtHPHsqrt{sΛ{mαtψrm{x}emαtψrm{x}}}g^VXZHQH–ρ VHJournalpofp
HighpEnergypPhysicsTH2018THZXYbTHY 5.4 7

113 ~ραrμψHσorHπαrkHmαttρrHproπuμρπHinHαssoμiαtionHwitψHαHlρptoniμαllyHπρμαyinτHγosonHinHprotonUprotonH
μollisionsHαtVHEuropeanpPhysicalpJournalpCTH2021THbYTHY[ 4.2 7

112
~ραrμψHσorHψραvyHrρsonαnμρsHπρμαyinτHintoHαHvρμtorHγosonHαnπHαHriττsHγosonHinHσinαlHstαtρsHwitψH
μψαrτρπHlρptonsTHnρutrinosHαnπHγHquαrksHαtHPHsqrt{s}gY[HQH–ρ VHJournalpofpHighpEnergypPhysicsTH2018TH
ZXYbTHY

5.4 7

111 zrρμisionHmραsurρmρntHoσHtψρHstruμturρHoσHtψρHmw~HinnρrHtrαμkinτHsystρmHusinτHnuμlραrH
intρrαμtionsVHJournalpofpInstrumentationTH2018THY[THzYXX[]UzYXX[] 1 7

110 ~ραrμψHσorHαHψραvyHrρsonαnμρHπρμαyinτHintoHαHØHγosonHαnπHαHØHorH¯HγosonHinHZâ��ZqHσinαlHstαtρsHαtHPH
sqrt{s}gY[HQH–ρ VHJournalpofpHighpEnergypPhysicsTH2018THZXYbTHY 5.4 7

109 ~ραrμψHσorHπαrkHmαttρrHproπuμρπHinHαssoμiαtionHwitψHαHriττsHγosonHπρμαyinτHtoH˛‡˛‡HorHˇ�HSˇ�Hâ��HαtHPH
sqrt{s}gY[HQH–ρ VHJournalpofpHighpEnergypPhysicsTH2018THZXYbTHY 5.4 7

108 zrρμisionHluminosityHmραsurρmρntHinHprotonUprotonHμollisionsHαtHinHZXY^HαnπHZXY_HαtHmw~VH
EuropeanpPhysicalpJournalpCTH2021THbYTHbXX 4.2 7

107 wixρπHψiτψρrUorπρrHαnisotropiμHσlowHαnπHnonlinραrHrρsponsρHμoρσσiμiρntsHoσHμψαrτρπHpαrtiμlρsHinH
μollisionsHαtHαnπH^VXZVHEuropeanpPhysicalpJournalpCTH2020THbXTH^[] 4.2 6

106 ~ραrμψHσorHαHψραvyHrρsonαnμρHπρμαyinτHtoHαHtopHquαrkHαnπHαHvρμtorUlikρHtopHquαrkHinHtψρHlρptonHSH
jρtsHσinαlHstαtρHinHppHμollisionsHαtHPsqrt{s}HgHY[TtρxtH{–ρ }HQVHEuropeanpPhysicalpJournalpCTH2019THacTHY 4.2 6

105 ~ραrμψHσorHtψρHαssoμiαtρπHproπuμtionHoσHtψρHriττsHγosonHwitψHαHtopUquαrkHpαirH2014THZXY]THY 6

104
~ραrμψHσorHsupρrsymmρtryHinHσinαlHstαtρsHwitψHtwoHoppositρlyHμψαrτρπHsαmρUσlαvorHlρptonsHαnπH
missinτHtrαnsvρrsρHmomρntumHinHprotonUprotonHμollisionsHαtHPHsqrt{s}HQHgHY[H–ρ VHJournalpofpHighp
EnergypPhysicsTH2021THZXZYTHY

5.4 6

103 ~ραrμψHσorHπirρμtHpαirHproπuμtionHoσHsμαlαrHtopHquαrksHinHtψρHsinτlρUHαnπHπilρptonHμψαnnρlsHinH
protonUprotonHμollisionsHαtHPHsqrt{s}gbHQH–ρ VHJournalpofpHighpEnergypPhysicsTH2016THZXY_THY 5.4 6

102 wραsurρmρntHoσHtψρHπiσσρrρntiαlHnrρllUYαnHμrossHsρμtionHinHprotonUprotonHμollisionsHαtHPH
sqrt{mαtψrm{s}}HQHgHY[H–ρ VHJournalpofpHighpEnergypPhysicsTH2019THZXYcTHY 5.4 6

101
wραsurρmρntsHoσHproπuμtionHμrossHsρμtionsHoσHpolαrizρπHsαmρUsiτnH¯HγosonHpαirsHinHαssoμiαtionH
witψHtwoHjρtsHinHprotonUprotonHμollisionsHαtHsgY[H–ρ VHPhysicspLetters,pSectionpB:pNuclear,pElementaryp
ParticlepandpHigh-EnergypPhysicsTH2021THbYZTHY[_XYb

4.2 6

100 ~ραrμψHσorHπρμαysHoσHstoppρπHρxotiμHlonτUlivρπHpαrtiμlρsHproπuμρπHinHprotonUprotonHμollisionsHαtHPH
sqrt{s}gY[HQH–ρ VHJournalpofpHighpEnergypPhysicsTH2018THZXYbTHY 5.4 6

99 ~ραrμψHσorHαHψραvyHrρsonαnμρHπρμαyinτHintoHαHØHγosonHαnπHαHvρμtorHγosonHinHtψρHPHnuH
ovρrlinρ{nu}mαtψrm{q}ovρrlinρ{mαtψrm{q}}HQHσinαlHstαtρVHJournalpofpHighpEnergypPhysicsTH2018THZXYbTHY 5.4 6
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98 wραsurρmρntHoσHρnρrτyHσlowHαtHlαrτρHpsρuπorαpiπitiρsHinHppHμollisionsHαtHPHsqrtH{s}HgHXV{c}HQHαnπHaH
–ρ H2011THZXYYTHY 5

97 yγsρrvαtionHoσHtψρH˛�γXUhtWˇ�˛�iHπρμαyHinHprotonUprotonHμollisionsHαtHsgY[–ρ VHPhysicspLetters,pSectionp
B:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2020THbXZTHY[^ZX[ 4.2 5

96 wραsurρmρntsHoσHproπuμtionHμrossHsρμtionsHαnπHμonstrαintsHonHαnomαlousHtriplρHταuτρHμouplinτsH
αtVHEuropeanpPhysicalpJournalpCTH2021THbYTHZXX 4.2 5

95 wραsurρmρntHoσHtψρHriττsHγosonHproπuμtionHrαtρHinHαssoμiαtionHwitψHtopHquαrksHinHσinαlHstαtρsHwitψH
ρlρμtronsTHmuonsTHαnπHψαπroniμαllyHπρμαyinτHtαuHlρptonsHαtVHEuropeanpPhysicalpJournalpCTH2021THbYTH[ab 4.2 5

94 wραsurρmρntsHoσHproπuμtionHμrossHsρμtionsHoσHtψρHriττsHγosonHinHtψρHσourUlρptonHσinαlHstαtρHinH
protonUprotonHμollisionsHαtVHEuropeanpPhysicalpJournalpCTH2021THbYTH]bb 4.2 5

93 ~ραrμψHσorHrρsonαntHαnπHnonrρsonαntHnρwHpψρnomρnαHinHψiτψUmαssHπilρptonHσinαlHstαtρsHαtHPHsqrt{s}H
QHgHY[H–ρ VHJournalpofpHighpEnergypPhysicsTH2021THZXZYTHY 5.4 5

92 ~ραrμψHσorHtopHsquαrkHpαirHproπuμtionHusinτHπilρptonHσinαlHstαtρsHinHμollisionHπαtαHμollρμtρπHαtVH
EuropeanpPhysicalpJournalpCTH2021THbYTH[ 4.2 5

91 ~ραrμψHσorHtψρHpαirHproπuμtionHoσHliτψtHtopHsquαrksHinHtψρHρ´–˛…iHσinαlHstαtρHinHprotonUprotonHμollisionsH
αtHPHsqrt{s}gY[HQH–ρ VHJournalpofpHighpEnergypPhysicsTH2019THZXYcTHY 5.4 4

90
~ραrμψHσorHsupρrsymmρtryHinHρvρntsHwitψHαtHlραstHtψrρρHρlρμtronsHorHmuonsTHjρtsTHαnπHmissinτH
trαnsvρrsρHmomρntumHinHprotonUprotonHμollisionsHαtHPHsqrt{s}gY[HQH–ρ VHJournalpofpHighpEnergyp
PhysicsTH2018THZXYbTHY

5.4 4

89 }ρμonstruμtionHoσHsiτnαlHαmplituπρsHinHtψρHmw~HρlρμtromατnρtiμHμαlorimρtρrHinHtψρHprρsρnμρHoσH
ovρrlαppinτHprotonUprotonHintρrαμtionsVHJournalpofpInstrumentationTH2020THY^THzYXXXZUzYXXXZ 1 4

88 wραsurρmρntHoσHquαrkUHαnπHτluonUlikρHjρtHσrαμtionsHusinτHjρtHμψαrτρHinHzγzγHαnπHppHμollisionsHαtH
^VXZH–ρ VHJournalpofpHighpEnergypPhysicsTH2020THZXZXTHY 5.4 4

87 yγsρrvαtionHoσHtψρHlΛ{s}^{X}Uh±P[baZQiHnρμαyVHPhysicalpReviewpLettersTH2020THYZ^THY^ZXXY 7.4 4

86
~ραrμψHσorHnonrρsonαntHriττsHγosonHpαirHproπuμtionHinHσinαlHstαtρsHwitψHtwoHγottomHquαrksHαnπH
twoHpψotonsHinHprotonUprotonHμollisionsHαtHPHsqrt{s}HQHgHY[H–ρ VHJournalpofpHighpEnergypPhysicsTH2021TH
ZXZYTHY

5.4 4

85 ~ραrμψHσorHnρwHpψysiμsHinHtopHquαrkHproπuμtionHwitψHαππitionαlHlρptonsHinHprotonUprotonHμollisionsH
αtHPHsqrt{s}HQHgHY[H–ρ HusinτHρσσρμtivρHσiρlπHtψρoryVHJournalpofpHighpEnergypPhysicsTH2021THZXZYTHY 5.4 4

84 w—~imdHαHmoπρlUunspρμiσiμHsραrμψHσorHnρwHpψysiμsHinHprotonUprotonHμollisionsHαtVHEuropeanpPhysicalp
JournalpCTH2021THbYTH_Zc 4.2 4

83 yππρronHoxμψαnτρHσromHolαstiμH~μαttρrinτHniσσρrρnμρsHγρtwρρnHppHαnπHppℓovρrH´fl√HnαtαHαtHYVc_´ –ρ H
αnπHσromHppHporwαrπH~μαttρrinτHwραsurρmρntsVHPhysicalpReviewpLettersTH2021THYZaTHX_ZXX[ 7.4 4

82
oviπρnμρHσorHρlρμtrowραkHproπuμtionHoσHσourHμψαrτρπHlρptonsHαnπHtwoHjρtsHinHprotonUprotonH
μollisionsHαtHsgY[–ρ VHPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysics
TH2021THbYZTHY[^ccZ

4.2 4

81
wραsurρmρntHoσHtψρHtopHquαrkHσorwαrπUγαμkwαrπHproπuμtionHαsymmρtryHαnπHtψρHαnomαlousH
μψromoρlρμtriμHαnπHμψromomατnρtiμHmomρntsHinHppHμollisionsHαtHPHsqrt{s}HQHgHY[H–ρ VHJournalpofpHighp
EnergypPhysicsTH2020THZXZXTHY

5.4 3

(2020-2011)
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80
wραsurρmρntHoσHtψρHinμlusivρHPHmαtψrm{t}ovρrlinρ{mαtψrm{t}}HQHμrossHsρμtionHinHppHμollisionsHαtHPH
sqrt{s}g^VXZHQH–ρ HusinτHσinαlHstαtρsHwitψHαtHlραstHonρHμψαrτρπHlρptonVHJournalpofpHighpEnergypPhysicsTH
2018THZXYbTHY

5.4 3

79 momγinρπHsραrμψρsHσorHtψρHproπuμtionHoσHsupρrsymmρtriμHtopHquαrkHpαrtnρrsHinHprotonUprotonH
μollisionsHαtVHEuropeanpPhysicalpJournalpCTH2021THbYTHcaX 4.2 3

78 nρpρnπρnμρHoσHinμlusivρHjρtHproπuμtionHonHtψρHαntiUk–HπistαnμρHpαrαmρtρrHinHppHμollisionsHαtHPH
sqrt{mαtψrm{s}}HQHgHY[H–ρ VHJournalpofpHighpEnergypPhysicsTH2020THZXZXTHY 5.4 3

77 yγsρrvαtionHoσHρlρμtrowραkHproπuμtionHoσH¯˛‡HwitψHtwoHjρtsHinHprotonUprotonHμollisionsHαtHsgY[H–ρ VH
PhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2020THbYYTHY[^cbb 4.2 3

76
wραsurρmρntHoσHmuwHmαtrixHρlρmρntsHinHsinτlρHtopHquαrkHtUμψαnnρlHproπuμtionHinHprotonUprotonH
μollisionsHαtHsgY[´ –ρ VHPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-Energyp
PhysicsTH2020THbXbTHY[^_Xc

4.2 3

75 snvρstiταtionHintoHtψρHρvρntUαμtivityHπρpρnπρnμρHoσHiPn~QHrρlαtivρHproπuμtionHinHprotonUprotonH
μollisionsHαtHPHsqrt{s}HQHgHaH–ρ VHJournalpofpHighpEnergypPhysicsTH2020THZXZXTHY 5.4 3

74 kHnρρpHxρurαlHxρtworkHσorH~imultαnρousHostimαtionHoσHγHtρtHonρrτyHαnπH}ρsolutionVHComputingp
andpSoftwarepforpBigpScienceTH2020TH]THYX 6 3

73 ~tuπiρsHoσHmψαrmH{uαrkHniσσusionHinsiπρHtρtsH—sinτHzγUzγHαnπHppHmollisionsHαtH
sqrtℓsΛ{xx}√g^VXZHH–ρ VHPhysicalpReviewpLettersTH2020THYZ^THYXZXXY 7.4 3

72 wραsurρmρntHoσHtψρHinμlusivρHαnπHπiσσρrρntiαlHriττsHγosonHproπuμtionHμrossHsρμtionsHinHtψρH
lρptoniμH¯¯HπρμαyHmoπρHαtHPHsqrt{s}HQHgHY[H–ρ VHJournalpofpHighpEnergypPhysicsTH2021THZXZYTHY 5.4 3

71 wραsurρmρntsHoσHriττsHγosonHproπuμtionHμrossHsρμtionsHαnπHμouplinτsHinHtψρHπipψotonHπρμαyH
μψαnnρlHαtHPHsqrt{mαtψrm{s}}HQHgHY[H–ρ VHJournalpofpHighpEnergypPhysicsTH2021THZXZYTHY 5.4 3

70 ~ραrμψHσorHμψαrτρπHriττsHγosonsHproπuμρπHinHvρμtorHγosonHσusionHproμρssρsHαnπHπρμαyinτHintoH
vρμtorHγosonHpαirsHinHprotonUprotonHμollisionsHαtVHEuropeanpPhysicalpJournalpCTH2021THbYTHaZ[ 4.2 3

69 ~ραrμψHσorHπρμαysHoσHtψρHYZ^Hqρ HriττsHγosonHintoHαHØHγosonHαnπHαHˇ�HorHiHmρsonVHJournalpofpHighp
EnergypPhysicsTH2020THZXZXTHY 5.4 2

68 wραsurρmρntsHwitψHsiliμonHpψotomultipliρrsHoσHπosρUrαtρHρσσρμtsHinHtψρHrαπiαtionHπαmατρHoσHplαstiμH
sμintillαtorHtilρsHinHtψρHmw~HψαπronHρnπμαpHμαlorimρtρrVHJournalpofpInstrumentationTH2020THY^THzX_XXcUzX_XXc1 2

67
nρtρrminαtionHoσHtψρHstronτHμouplinτHμonstαntH˛–~PmØQHσromHmραsurρmρntsHoσHinμlusivρH¯´–HαnπHØH
γosonHproπuμtionHμrossHsρμtionsHinHprotonUprotonHμollisionsHαtHPHsqrt{mαtψrm{s}}HQHgHaHαnπHbH–ρ VH
JournalpofpHighpEnergypPhysicsTH2020THZXZXTHY

5.4 2

66 oxpρriρnμρsHσromHtψρH}zmHπαtαHtαkinτHπurinτHtψρHmw~H}—xUZVHJournalpofpInstrumentationTH2020THY^THmYXXZaUmYXXZa1 2

65 yγsρrvαtionHoσHtψρHzroπuμtionHoσH–ψrρρHwαssivρHqαuτρHlosonsHαtHsqrtℓs√gY[HH–ρ VHPhysicalpReviewp
LettersTH2020THYZ^THY^YbXZ 7.4 2

64 –ψρHproπuμtionHoσHisolαtρπHpψotonsHinHzγzγHαnπHppHμollisionsHαtHPHsqrt{sΛ{mαtψrm{xx}}}HQHgH^VXZH–ρ VH
JournalpofpHighpEnergypPhysicsTH2020THZXZXTHY 5.4 2

63 wραsurρmρntHoσHtψρHtρtHwαssHnistriγutionHαnπH–opH{uαrkHwαssHinHrαπroniμHnρμαysHoσHloostρπH–opH
{uαrksHinHppHmollisionsHαtHsqrtℓs√gY[HH–ρ VHPhysicalpReviewpLettersTH2020THYZ]THZXZXXY 7.4 2
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62 ~tuπyHoσHμρntrαlHρxμlusivρHproπuμtionHinHprotonUprotonHμollisionsHαtHαnπHY[–ρ VHEuropeanpPhysicalp
JournalpCTH2020THbXTHaYb 4.2 2

61 ~ραrμψHσorHpψysiμsHγρyonπHtψρHstαnπαrπHmoπρlHinHρvρntsHwitψHjρtsHαnπHtwoHsαmρUsiτnHorHαtHlραstH
tψrρρHμψαrτρπHlρptonsHinHprotonUprotonHμollisionsHαtVHEuropeanpPhysicalpJournalpCTH2020THbXTHa^Z 4.2 2

60 ~ραrμψHσorHπαrkHpψotonsHinHriττsHγosonHproπuμtionHviαHvρμtorHγosonHσusionHinHprotonUprotonH
μollisionsHαtHPHsqrt{s}HQHgHY[H–ρ VHJournalpofpHighpEnergypPhysicsTH2021THZXZYTHY 5.4 2

59 knτulαrHαnαlysisHoσHtψρHπρμαyHlSHUhHuRPbcZQS˛…S˛…â��HinHprotonUprotonHμollisionsHαtHPHsqrt{mαtψrm{s}}HQHgH
bH–ρ VHJournalpofpHighpEnergypPhysicsTH2021THZXZYTHY 5.4 2

58 pirstHmραsurρmρntHoσHlαrτρHαrραHjρtHtrαnsvρrsρHmomρntumHspρμtrαHinHψραvyUionHμollisionsVHJournalp
ofpHighpEnergypPhysicsTH2021THZXZYTHY 5.4 2

57 zρrσormαnμρHoσHtψρHmw~HmuonHtriττρrHsystρmHinHprotonUprotonHμollisionsHαtHâ��PsQHgHY[VHJournalpofp
InstrumentationTH2021THY_THzXaXXY 1 2

56 ~ραrμψHσorH¯iHγosonsHπρμαyinτHtoHαHtopHαnπHαHγottomHquαrkHαtHsgY[–ρ HinHtψρHψαπroniμHσinαlHstαtρVH
PhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2021THbZXTHY[_^[^ 4.2 2

55 oviπρnμρHσorH–opH{uαrkHzroπuμtionHinHxuμlρusUxuμlρusHmollisionsVHPhysicalpReviewpLettersTH2020TH
YZ^THZZZXXY 7.4 1

54
~ραrμψHσorHsupρrsymmρtryHinHprotonUprotonHμollisionsHαtHPHsqrt{s}HQHgHY[H–ρ HinHρvρntsHwitψH
ψiτψUmomρntumHØHγosonsHαnπHmissinτHtrαnsvρrsρHmomρntumVHJournalpofpHighpEnergypPhysicsTH2020TH
ZXZXTHY

5.4 1

53 ~ραrμψHσorHπijρtHrρsonαnμρsHusinτHρvρntsHwitψHtψrρρHjρtsHinHprotonUprotonHμollisionsHαtHsgY[–ρ VH
PhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2020THbX^THY[^]]b 4.2 1

52 oviπρnμρHσorH±P[baZQHinHzγUzγHmollisionsHαnπH~tuπiρsHoσHitsHzromptHzroπuμtionHαtH
sqrtℓsΛ{xx}√g^VXZHH–ρ VVHPhysicalpReviewpLettersTH2022THYZbTHX[ZXXY 7.4 1

51 smprovρπU}zmHσorHtψρHmw~HmuonHsystρmHupτrαπρHσorHtψρHrvUvrmVHJournalpofpInstrumentationTH2020TH
Y^THmYYXYZUmYYXYZ 1 1

50 ~tuπyHoσHtψρHPH{mαtψrm{l}}^{S}toHmαtψrm{t}WuppsiHovρrlinρ{vαmγπα}mαtψrm{p}HQHπρμαyHinH
protonUprotonHμollisionsHαtHPHsqrt{s}HQHgHbH–ρ VHJournalpofpHighpEnergypPhysicsTH2019THZXYcTHY 5.4 1

49 snμlusivρHsραrμψHσorHψiτψlyHγoostρπHriττsHγosonsHπρμαyinτHtoHγottomHquαrkUαntiquαrkHpαirsHinH
protonUprotonHμollisionsHαtHPHsqrt{s}HQHgHY[H–ρ VHJournalpofpHighpEnergypPhysicsTH2020THZXZXTHY 5.4 1

48 ~trαnτρHψαπronHproπuμtionHinHppHαnπHpzγHμollisionsHαtHsxxg^VXZH–ρ VHPhysicalpReviewpCTH2020THYXYTH 2.7 1

47 wραsurρmρntHoσHtψρHμrossHsρμtionHσorHPHmαtψrm{t}ovρrlinρ{mαtψrm{t}}HQHproπuμtionHwitψHαππitionαlH
jρtsHαnπHγHjρtsHinHppHμollisionsHαtHPHsqrt{s}HQHgHY[H–ρ VHJournalpofpHighpEnergypPhysicsTH2020THZXZXTHY 5.4 1

46 wραsurρmρntHoσHπiσσρrρntiαlHμrossHsρμtionsHσorHØHγosonsHproπuμρπHinHαssoμiαtionHwitψHμψαrmHjρtsHinH
ppHμollisionsHαtHPHsqrt{s}HQHgHY[H–ρ VHJournalpofpHighpEnergypPhysicsTH2021THZXZYTHY 5.4 1

45 –owαrπsHαHtwoUπimρnsionαlHrραπoutHoσHtψρHimprovρπHmw~H}ρsistivρHzlαtρHmψαmγρrHwitψHαHnρwH
σrontUρnπHρlρμtroniμsVHJournalpofpInstrumentationTH2021THY_THmX]XXY 1 1
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44 nρvρlopmρntHαnπHvαliπαtionHoσHro}¯sq´ aHtunρsHσromHmw~HunπρrlyinτUρvρntHmραsurρmρntsVH
EuropeanpPhysicalpJournalpCTH2021THbYTH[YZ 4.2 1

43 mw~HpψαsρUssHupτrαπρHoσHtψρH}zmHvinkH~ystρmVHJournalpofpInstrumentationTH2021THY_THmX^XX[ 1 1

42 prontUρnπHρlρμtroniμsHσorHmw~Hi}zmHπρtρμtorsVHJournalpofpInstrumentationTH2021THY_THmX^XXZ 1 1

41
wραsurρmρntHoσHtψρHmzUviolαtinτHpψαsρHisHinHtψρHlsXUhtWˇ�iPYXZXQUh˛…S˛…â��uSuâ��HμψαnnρlHinH
protonUprotonHμollisionsHαtHsgY[–ρ VHPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandp
High-EnergypPhysicsTH2021THbY_THY[_Ybb

4.2 1

40 yγsρrvαtionHoσHαHxρwHoxμitρπHlραutyH~trαnτρHlαryonHnρμαyinτHtoH˛�Λ{γ}^{U}ˇ�^{S}ˇ�^{U}VHPhysicalp
ReviewpLettersTH2021THYZ_THZ^ZXX[ 7.4 1

39 ~ραrμψHσorHtψρHlρptonHσlαvorHviolαtinτHπρμαyHˇ�HUhH[˛…HinHprotonUprotonHμollisionsHαtHPHsqrt{mαtψrm{s}}HQHgH
Y[H–ρ VHJournalpofpHighpEnergypPhysicsTH2021THZXZYTHY 5.4 1

38 ~tuπiρsHoσHμψαrmHαnπHγραutyHψαπronHlonτUrαnτρHμorrρlαtionsHinHppHαnπHpzγHμollisionsHαtHvrmH
ρnρrτiρsVHPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2021THbY[THY[_X[_4.2 1

37 monstrαintsHonHtψρHsnitiαlH~tαtρHoσHzγUzγHmollisionsHviαHwραsurρmρntsHoσHØUlosonHYiρlπsHαnπH
kzimutψαlHknisotropyHαtHsqrtℓsΛ{xx}√g^VXZHH–ρ VHPhysicalpReviewpLettersTH2021THYZaTHYXZXXZ 7.4 1

36 wραsurρmρntHoσHtψρHαzimutψαlHαnisotropyHoσHαnπHmρsonsHinHzγzγHμollisionsHαtHsxxg^VXZ–ρ VH
PhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2021THbYcTHY[_[b^ 4.2 1

35 yγsρrvαtionHoσHporwαrπHxρutronHwultipliμityHnρpρnπρnμρHoσHnimuonHkμoplαnαrityHinH
—ltrαpρripψρrαlHzγUzγHmollisionsHαtHsqrtℓsΛ{xx}√g^VXZHH–ρ VHPhysicalpReviewpLettersTH2021THYZaTHYZZXXY 7.4 1

34
~ραrμψHσorHσlαvorUμψαnτinτHnρutrαlHμurrρntHintρrαμtionsHoσHtψρHtopHquαrkHαnπHtψρHriττsHγosonH
πρμαyinτHtoHαHγottomHquαrkUαntiquαrkHpαirHαtHLLHsqrt{s}HLLHgHY[H–ρ VHJournalpofpHighpEnergypPhysicsTH
2022THZXZZTHY

5.4 1

33
~ραrμψHσorH¯˛‡HrρsonαnμρsHinHprotonUprotonHμollisionsHαtHsgY[H–ρ HusinτHψαπroniμHπρμαysHoσH
vorρntzUγoostρπH¯HγosonsVHPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-Energyp
PhysicsTH2022THbZ_THY[_bbb

4.2 0

32 wραsurρmρntHoσHsinτlρUπiσσrαμtivρHπijρtHproπuμtionHinHprotonUprotonHμollisionsHαtHwitψHtψρHmw~HαnπH
–y–owHρxpρrimρntsVHEuropeanpPhysicalpJournalpCTH2020THbXTHYY_] 4.2 0

31 wραsurρmρntsHoσHtψρHolρμtrowραkHniγosonHzroπuμtionHmrossH~ρμtionsHinHzrotonUzrotonHmollisionsH
αtHsqrtℓs√g^VXZHH–ρ H—sinτHvρptoniμHnρμαysVHPhysicalpReviewpLettersTH2021THYZaTHYcYbXY 7.4 0

30 }zmHsystρmHinHtψρHmw~HvρvρlUYHwuonH–riττρrVHJournalpofpInstrumentationTH2020THY^THmYXXXaUmYXXXa 1 0

29 mw~H}zmHαμtivitiρsHπurinτHvrmHv~UZVHJournalpofpInstrumentationTH2020THY^THmYXXZ^UmYXXZ^ 1 0

28 kτinτHstuπyHonH}ρsistivρHzlαtρHmψαmγρrsHoσHtψρHmw~HwuonHnρtρμtorHσorHrvUvrmVHJournalpofp
InstrumentationTH2020THY^THmYYXXZUmYYXXZ 1 0

27 mw~H}zmHγαμkτrounπHâ��HstuπiρsHαnπHmραsurρmρntsVHJournalpofpInstrumentationTH2021THY_THmX]XX^ 1 0
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26 }ρsραrμψHαnπHπρvρlopmρntHoσHtψρHγαμkUρnπHρlρμtroniμsHσorHtψρHtwoUπimρnsionαlHimprovρπHrρsistivρH
plαtρHμψαmγρrsHinHmw~HupτrαπρVHRadiationpDetectionpTechnologypandpMethodsTH2021TH^THYbYUYcY 0.7 0

25 wραsurρmρntHoσHγHjρtHsψαpρsHinHprotonUprotonHμollisionsHαtHPHsqrt{s}HQHgH^VXZH–ρ VHJournalpofpHighp
EnergypPhysicsTH2021THZXZYTHY 5.4 0

24 ~tuπyHoσHnrρllUYαnHπimuonHproπuμtionHinHprotonUlραπHμollisionsHαtHPHsqrt{sΛ{mαtψrm{xx}}}HQHgHbVY_H
–ρ VHJournalpofpHighpEnergypPhysicsTH2021THZXZYTHY 5.4 0

23 wραsurρmρntHoσHtψρH¯˛‡HzroπuμtionHmrossH~ρμtionHinHzrotonUzrotonHmollisionsHαtHsqrtℓs√gY[HH–ρ H
αnπHmonstrαintsHonHoσσρμtivρHpiρlπH–ψρoryHmoρσσiμiρntsVHPhysicalpReviewpLettersTH2021THYZ_THZ^ZXXZ 7.4 0

22 ~ραrμψHσorHtψρHrαrρHπρμαyHoσHtψρH¯HγosonHintoHαHpionHαnπHαHpψotonHinHprotonUprotonHμollisionsHαtH
sgY[–ρ VHPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2021THbYcTHY[_]Xc4.2 0

21 ~ραrμψHσorHαHψραvyHvρμtorHrρsonαnμρHπρμαyinτHtoHαH´ γosonHαnπHαHriττsHγosonHinHprotonUprotonH
μollisionsHαtVHEuropeanpPhysicalpJournalpCTH2021THbYTH_bb 4.2 0

20
pirstHmραsurρmρntHoσHtψρHμrossHsρμtionHσorHtopHquαrkHpαirHproπuμtionHwitψHαππitionαlHμψαrmHjρtsH
usinτHπilρptoniμHσinαlHstαtρsHinHppHμollisionsHαtHsgY[–ρ VHPhysicspLetters,pSectionpB:pNuclear,p
ElementarypParticlepandpHigh-EnergypPhysicsTH2021THbZXTHY[_^_^

4.2 0

19 wραsurρmρntsHoσHαnτulαrHπistαnμρHαnπHmomρntumHrαtioHπistriγutionsHinHtψrρρUjρtHαnπHSHtwoUjρtH
σinαlHstαtρsHinHμollisionsVHEuropeanpPhysicalpJournalpCTH2021THbYTHb^Z 4.2 0

18 wραsurρmρntHoσHtψρHsnμlusivρHαnπHniσσρrρntiαlHriττsHlosonHzroπuμtionHmrossH~ρμtionsHinHtψρHnρμαyH
woπρHtoHαHzαirHoσHˇ�HvρptonsHinHppHmollisionsHαtHsqrtℓs√gY[HH–ρ VVHPhysicalpReviewpLettersTH2022THYZbTHXbYbX 7̂.4 0

17
snμlusivρHαnπHπiσσρrρntiαlHμrossHsρμtionHmραsurρmρntsHoσHsinτlρHtopHquαrkHproπuμtionHinHαssoμiαtionH
witψHαHØHγosonHinHprotonUprotonHμollisionsHαtHLLHsqrt{s}HLLHgHY[H–ρ VHJournalpofpHighpEnergypPhysicsTH
2022THZXZZTHY

5.4 0

16 ~ραrμψHσorHlonτUlivρπHpαrtiμlρsHπρμαyinτHtoHlρptonsHwitψHlαrτρHimpαμtHpαrαmρtρrHinHprotonUprotonH
μollisionsHαtHVVHEuropeanpPhysicalpJournalpCTH2022THbZTHY^[ 4.2 0

15 kHnρwHμαliγrαtionHmρtψoπHσorHμψαrmHjρtHiπρntiσiμαtionHvαliπαtρπHwitψHprotonUprotonHμollisionHρvρntsH
αtHâ��sHgHY[H–ρ VHJournalpofpInstrumentationTH2022THYaTHzX[XY] 1 0

14 ~ραrμψHσorHstronτlyHintρrαμtinτHmαssivρHpαrtiμlρsHτρnρrαtinτHtrαμklρssHjρtsHinHprotonUprotonH
μollisionsHαtHVVHEuropeanpPhysicalpJournalpCTH2022THbZTHZY[ 4.2 0

13 ~ραrμψHσorHlowUmαssHπilρptonHrρsonαnμρsHinHriττsHγosonHπρμαysHtoHσourUlρptonHσinαlHstαtρsHinH
protonUprotonHμollisionsHαtHVVHEuropeanpPhysicalpJournalpCTH2022THbZTHZcX 4.2 0
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~ραrμψHσorHsupρrsymmρtryHinHσinαlHstαtρsHwitψHtwoHorHtψrρρHsoσtHlρptonsHαnπHmissinτHtrαnsvρrsρH
momρntumHinHprotonUprotonHμollisionsHαtHLLHsqrt{s}HLLHgHY[H–ρ VHJournalpofpHighpEnergypPhysicsTH
2022THZXZZTHY

5.4 0

11 ~ραrμψHσorHαHriτψtUψαnπρπH¯HγosonHαnπHαHψραvyHnρutrinoHinHprotonUprotonHμollisionsHαtHLLHsqrt{s}HLLH
gHY[H–ρ VHJournalpofpHighpEnergypPhysicsTH2022THZXZZTHY 5.4 0

10 ~ραrμψHσorHαHψραvyHrρsonαnμρHπρμαyinτHintoHαHtopHquαrkHαnπHαH¯HγosonHinHtψρHlρptonSjρtsHσinαlHstαtρH
αtHLLHsqrt{s}HLLHgHY[H–ρ VHJournalpofpHighpEnergypPhysicsTH2022THZXZZTHY 5.4 0

9 ~ραrμψHσorHψραvyHrρsonαnμρsHπρμαyinτHtoHØØHorHØ¯HαnπHαxionUlikρHpαrtiμlρsHmρπiαtinτHnonrρsonαntH
ØØHorHØrHproπuμtionHαtHLLHsqrt{s}HLLHgHY[H–ρ VHJournalpofpHighpEnergypPhysicsTH2022THZXZZTHY 5.4 0
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8 wραsurρmρntHαnπH{mnHαnαlysisHoσHπouγlρUπiσσρrρntiαlHinμlusivρHjρtHμrossHsρμtionsHinHprotonUprotonH
μollisionsHαtHLLHsqrt{s}HLLHgHY[H–ρ VHJournalpofpHighpEnergypPhysicsTH2022THZXZZTHY 5.4 0

7 ~ραrμψHσorHρlρμtrowραkHproπuμtionHoσHμψαrτinosHαnπHnρutrαlinosHinHprotonUprotonHμollisionsHαtHLLH
sqrt{s}HLLHgHY[H–ρ VHJournalpofpHighpEnergypPhysicsTH2022THZXZZTHY 5.4 0

6 oσσρμtsHoσHtψρHρlρμtroniμHtψrρsψolπHonHtψρHpρrσormαnμρHoσHtψρH}zmHsystρmHoσHtψρHmw~HρxpρrimρntVH
JournalpofpInstrumentationTH2020THY^THmXcXZ^UmXcXZ^ 1

5 kHnρwHαpproαμψHσorHmw~H}zmHμurrρntHmonitorinτHusinτHwαμψinρHvραrninτHtρμψniquρsVHJournalpofp
InstrumentationTH2020THY^THmYXXXcUmYXXXc 1

4
wραsurρmρntsHoσHtψρHπiσσρrρntiαlHμrossHsρμtionsHoσHtψρHproπuμtionHoσHØHSHjρtsHαnπH˛‡HSHjρtsHαnπHoσHØH
γosonHρmissionHμollinραrHwitψHαHjρtHinHppHμollisionsHαtHPHsqrt{s}HQHgHY[H–ρ VHJournalpofpHighpEnergyp
PhysicsTH2021THZXZYTHY

5.4

3
wραsurρmρntHoσHtψρHØHγosonHπiσσρrρntiαlHproπuμtionHμrossHsρμtionHusinτHitsHinvisiγlρHπρμαyHmoπρHPØH
UhHPHnuHovρrlinρ{nu}HQQHinHprotonUprotonHμollisionsHαtHPHsqrt{s}HQHgHY[H–ρ VHJournalpofpHighpEnergypPhysicsTH
2021THZXZYTHY

5.4

2 ~tuπyHoσHπijρtHρvρntsHwitψHlαrτρHrαpiπityHsρpαrαtionHinHprotonUprotonHμollisionsHαtHLLHsqrt{s}HLLHgH
ZVa_H–ρ VHJournalpofpHighpEnergypPhysicsTH2022THZXZZTHY 5.4

1 wραsurρmρntHoσHtψρHinμlusivρHLLHmαtψrm{t}ovρrlinρ{mαtψrm{t}}HLLHproπuμtionHμrossHsρμtionHinH
protonUprotonHμollisionsHαtHLLHsqrt{s}HLLHgH^VXZH–ρ VHJournalpofpHighpEnergypPhysicsTH2022THZXZZTHY 5.4

Gilvan Augusto Alves

18


