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withHμHµHνosonHinHprotonUprotonHπollisionsHμtHLLHsqrt{s}HLLHgHY[H~τ–VHJournalvofvHighvEnergyvPhysicsTH
2022THZXZZTHY

5.4 0

348
}τμrπhHχorHχlμvorUπhμnψinψHnτutrμlHπurrτntHintτrμπtionsHoχHthτHtopHquμrkHμnρHthτHriψψsHνosonH
ρτπμyinψHtoHμHνottomHquμrkUμntiquμrkHpμirHμtHLLHsqrt{s}HLLHgHY[H~τ–VHJournalvofvHighvEnergyvPhysicsTH
2022THZXZZTHY

5.4 1

347 }τμrπhHχorHlonψUlivτρHpμrtiπlτsHρτπμyinψHtoHlτptonsHwithHlμrψτHimpμπtHpμrμmτtτrHinHprotonUprotonH
πollisionsHμtHVVHEuropeanvPhysicalvJournalvCTH2022THbZTHY^[ 4.2 0

346 }tuρyHoχHρijτtHτvτntsHwithHlμrψτHrμpiρityHsτpμrμtionHinHprotonUprotonHπollisionsHμtHLLHsqrt{s}HLLHgH
ZVa_H~τ–VHJournalvofvHighvEnergyvPhysicsTH2022THZXZZTHY 5.4

345 }τμrπhHχorHlowUmμssHρilτptonHrτsonμnπτsHinHriψψsHνosonHρτπμysHtoHχourUlτptonHχinμlHstμtτsHinH
protonUprotonHπollisionsHμtHVVHEuropeanvPhysicalvJournalvCTH2022THbZTHZcX 4.2 0

344
}τμrπhHχorHsupτrsymmτtryHinHχinμlHstμtτsHwithHtwoHorHthrττHsoχtHlτptonsHμnρHmissinψHtrμnsvτrsτH
momτntumHinHprotonUprotonHπollisionsHμtHLLHsqrt{s}HLLHgHY[H~τ–VHJournalvofvHighvEnergyvPhysicsTH
2022THZXZZTHY

5.4 0

343 }τμrπhHχorHμHriψhtUhμnρτρH HνosonHμnρHμHhτμvyHnτutrinoHinHprotonUprotonHπollisionsHμtHLLHsqrt{s}HLLH
gHY[H~τ–VHJournalvofvHighvEnergyvPhysicsTH2022THZXZZTHY 5.4 0

342 }τμrπhHχorHμHhτμvyHrτsonμnπτHρτπμyinψHintoHμHtopHquμrkHμnρHμH HνosonHinHthτHlτptonSjτtsHχinμlHstμtτH
μtHLLHsqrt{s}HLLHgHY[H~τ–VHJournalvofvHighvEnergyvPhysicsTH2022THZXZZTHY 5.4 0

341 }τμrπhHχorHhτμvyHrτsonμnπτsHρτπμyinψHtoHµµHorHµ HμnρHμxionUlikτHpμrtiπlτsHmτρiμtinψHnonrτsonμntH
µµHorHµrHproρuπtionHμtHLLHsqrt{s}HLLHgHY[H~τ–VHJournalvofvHighvEnergyvPhysicsTH2022THZXZZTHY 5.4 0

340 wτμsurτmτntHμnρH{mnHμnμlysisHoχHρouνlτUρiχχτrτntiμlHinπlusivτHjτtHπrossHsτπtionsHinHprotonUprotonH
πollisionsHμtHLLHsqrt{s}HLLHgHY[H~τ–VHJournalvofvHighvEnergyvPhysicsTH2022THZXZZTHY 5.4 0

339 }τμrπhHχorHτlτπtrowτμkHproρuπtionHoχHπhμrψinosHμnρHnτutrμlinosHinHprotonUprotonHπollisionsHμtHLLH
sqrt{s}HLLHgHY[H~τ–VHJournalvofvHighvEnergyvPhysicsTH2022THZXZZTHY 5.4 0

338 wτμsurτmτntHoχHthτHinπlusivτHLLHmμthrm{t}ovτrlinτ{mμthrm{t}}HLLHproρuπtionHπrossHsτπtionHinH
protonUprotonHπollisionsHμtHLLHsqrt{s}HLLHgH^VXZH~τ–VHJournalvofvHighvEnergyvPhysicsTH2022THZXZZTHY 5.4

337 momνinτρHsτμrπhτsHχorHthτHproρuπtionHoχHsupτrsymmτtriπHtopHquμrkHpμrtnτrsHinHprotonUprotonH
πollisionsHμtVHEuropeanvPhysicalvJournalvCTH2021THbYTHcaX 4.2 3

336 wτμsurτmτntsHoχHproρuπtionHπrossHsτπtionsHμnρHπonstrμintsHonHμnomμlousHtriplτHψμuψτHπouplinψsH
μtVHEuropeanvPhysicalvJournalvCTH2021THbYTHZXX 4.2 5

335 nτvτlopmτntHμnρHvμliρμtionHoχHro| sq´ aHtunτsHχromHmw}HunρτrlyinψUτvτntHmτμsurτmτntsVH
EuropeanvPhysicalvJournalvCTH2021THbYTH[YZ 4.2 1

334 wτμsurτmτntHoχHthτHriψψsHνosonHproρuπtionHrμtτHinHμssoπiμtionHwithHtopHquμrksHinHχinμlHstμtτsHwithH
τlτπtronsTHmuonsTHμnρHhμρroniπμllyHρτπμyinψHtμuHlτptonsHμtVHEuropeanvPhysicalvJournalvCTH2021THbYTH[ab 4.2 5

333 ’nsupτrvisτρHπlustτrinψHχorHπolliρτrHphysiπsVHPhysicalvReviewvDTH2021THYX[TH 4.9 7
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332 wτμsurτmτntsHoχHproρuπtionHπrossHsτπtionsHoχHthτHriψψsHνosonHinHthτHχourUlτptonHχinμlHstμtτHinH
protonUprotonHπollisionsHμtVHEuropeanvPhysicalvJournalvCTH2021THbYTH]bb 4.2 5

331 wτμsurτmτntsHoχHriψψsHνosonHproρuπtionHπrossHsτπtionsHμnρHπouplinψsHinHthτHρiphotonHρτπμyH
πhμnnτlHμtHPHsqrt{mμthrm{s}}HQHgHY[H~τ–VHJournalvofvHighvEnergyvPhysicsTH2021THZXZYTHY 5.4 3

330 }τμrπhHχorHthτHlτptonHχlμvorHviolμtinψHρτπμyHˇ�HUhH[˛…HinHprotonUprotonHπollisionsHμtHPHsqrt{mμthrm{s}}HQHgH
Y[H~τ–VHJournalvofvHighvEnergyvPhysicsTH2021THZXZYTHY 5.4 1

329 }τμrπhHχorHρμrkHmμttτrHproρuπτρHinHμssoπiμtionHwithHμHlτptoniπμllyHρτπμyinψHνosonHinHprotonUprotonH
πollisionsHμtVHEuropeanvPhysicalvJournalvCTH2021THbYTHY[ 4.2 7

328 }τμrπhHχorHtopHsquμrkHpμirHproρuπtionHusinψHρilτptonHχinμlHstμtτsHinHπollisionHρμtμHπollτπtτρHμtVH
EuropeanvPhysicalvJournalvCTH2021THbYTH[ 4.2 5

327 w’}imdHμHmoρτlUunspτπiχiπHsτμrπhHχorHnτwHphysiπsHinHprotonUprotonHπollisionsHμtVHEuropeanvPhysicalv
JournalvCTH2021THbYTH_Zc 4.2 4

326 }τμrπhHχorHμHhτμvyHvτπtorHrτsonμnπτHρτπμyinψHtoHμH´ νosonHμnρHμHriψψsHνosonHinHprotonUprotonH
πollisionsHμtVHEuropeanvPhysicalvJournalvCTH2021THbYTH_bb 4.2 0

325 }τμrπhHχorHπhμrψτρHriψψsHνosonsHproρuπτρHinHvτπtorHνosonHχusionHproπτssτsHμnρHρτπμyinψHintoH
vτπtorHνosonHpμirsHinHprotonUprotonHπollisionsHμtVHEuropeanvPhysicalvJournalvCTH2021THbYTHaZ[ 4.2 3

324 wτμsurτmτntsHoχHμnψulμrHρistμnπτHμnρHmomτntumHrμtioHρistriνutionsHinHthrττUjτtHμnρHSHtwoUjτtH
χinμlHstμtτsHinHπollisionsVHEuropeanvPhysicalvJournalvCTH2021THbYTHb^Z 4.2 0

323 zrτπisionHluminosityHmτμsurτmτntHinHprotonUprotonHπollisionsHμtHinHZXY^HμnρHZXY_HμtHmw}VH
EuropeanvPhysicalvJournalvCTH2021THbYTHbXX 4.2 7

322 zτrχormμnπτHoχHthτHmw}HvτvτlUYHtriψψτrHinHprotonUprotonHπollisionsHμtHâ��sHgHY[H~τ–VHJournalvofv
InstrumentationTH2020THY^THzYXXYaUzYXXYa 1 23

321 }τμrπhHχorHρτπμysHoχHthτHYZ^Hqτ–HriψψsHνosonHintoHμHµHνosonHμnρHμHˇ�HorHiHmτsonVHJournalvofvHighv
EnergyvPhysicsTH2020THZXZXTHY 5.4 2

320 oviρτnπτHχorH~opH{uμrkHzroρuπtionHinHxuπlτusUxuπlτusHmollisionsVHPhysicalvReviewvLettersTH2020TH
YZ^THZZZXXY 7.4 1

319 }τμrπhHχorHρirτπtHtopHsquμrkHpμirHproρuπtionHinHτvτntsHwithHonτHlτptonTHjτtsTHμnρHmissinψHtrμnsvτrsτH
momτntumHμtHY[H~τ–HwithHthτHmw}HτxpτrimτntVHJournalvofvHighvEnergyvPhysicsTH2020THZXZXTHY 5.4 12

318 }τμrπhHχorHhiψhHmμssHρijτtHrτsonμnπτsHwithHμHnτwHνμπkψrounρHprτρiπtionHmτthoρHinHprotonUprotonH
πollisionsHμtHPHsqrt{s}HQHgHY[H~τ–VHJournalvofvHighvEnergyvPhysicsTH2020THZXZXTHY 5.4 20

317
}τμrπhHχorHsupτrsymmτtryHinHprotonUprotonHπollisionsHμtHPHsqrt{s}HQHgHY[H~τ–HinHτvτntsHwithH
hiψhUmomτntumHµHνosonsHμnρHmissinψHtrμnsvτrsτHmomτntumVHJournalvofvHighvEnergyvPhysicsTH2020TH
ZXZXTHY

5.4 1

316 wτμsurτmτntHoχHtopHquμrkHpμirHproρuπtionHinHμssoπiμtionHwithHμHµHνosonHinHprotonUprotonHπollisionsH
μtHPHsqrt{mμthrm{s}}HQHgHY[H~τ–VHJournalvofvHighvEnergyvPhysicsTH2020THZXZXTHY 5.4 8

315 }τμrπhHχorHμnHτxπitτρHlτptonHthμtHρτπμysHviμHμHπontμπtHintτrμπtionHtoHμHlτptonHμnρHtwoHjτtsHinH
protonUprotonHπollisionsHμtHPHsqrt{s}HQHgHY[H~τ–VHJournalvofvHighvEnergyvPhysicsTH2020THZXZXTHY 5.4 1
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314
}τμrπhHχorHnτwHnτutrμlHriψψsHνosonsHthrouψhHthτHPHmμthrm{r}toHmμthrm{µk}toH
{τll}^{S}{τll}^{U}mμthrm{ν}ovτrlinτ{mμthrm{ν}}HQHproπτssHinHppHπollisionsHμtHPHsqrt{s}HQHgHY[H~τ–VH
JournalvofvHighvEnergyvPhysicsTH2020THZXZXTHY

5.4 10

313 }τμrπhHχorHρirτπtHpμirHproρuπtionHoχHsupτrsymmτtriπHpμrtnτrsHtoHthτHlτptonHinHprotonUprotonH
πollisionsHμtVHEuropeanvPhysicalvJournalvCTH2020THbXTHYbc 4.2 3

312 wixτρHhiψhτrUorρτrHμnisotropiπHχlowHμnρHnonlinτμrHrτsponsτHπoτχχiπiτntsHoχHπhμrψτρHpμrtiπlτsHinH
πollisionsHμtHμnρH^VXZVHEuropeanvPhysicalvJournalvCTH2020THbXTH^[] 4.2 6

311
wτμsurτmτntHoχHthτHπrossHsτπtionHχorHτlτπtrowτμkHproρuπtionHoχHμHµHνosonTHμHphotonHμnρHtwoHjτtsH
inHprotonUprotonHπollisionsHμtHPHsqrt{mμthrm{s}}HQHgHY[H~τ–HμnρHπonstrμintsHonHμnomμlousHquμrtiπH
πouplinψsVHJournalvofvHighvEnergyvPhysicsTH2020THZXZXTHY

5.4 7

310
nτtτrminμtionHoχHthτHstronψHπouplinψHπonstμntH˛–}PmµQHχromHmτμsurτmτntsHoχHinπlusivτH ´–HμnρHµH
νosonHproρuπtionHπrossHsτπtionsHinHprotonUprotonHπollisionsHμtHPHsqrt{mμthrm{s}}HQHgHaHμnρHbH~τ–VH
JournalvofvHighvEnergyvPhysicsTH2020THZXZXTHY

5.4 2

309
wτμsurτmτntHoχHthτHtopHquμrkHχorwμrρUνμπkwμrρHproρuπtionHμsymmτtryHμnρHthτHμnomμlousH
πhromoτlτπtriπHμnρHπhromomμψnτtiπHmomτntsHinHppHπollisionsHμtHPHsqrt{s}HQHgHY[H~τ–VHJournalvofvHighv
EnergyvPhysicsTH2020THZXZXTHY

5.4 3

308 wτμsurτmτntHoχHτlτπtrowτμkHproρuπtionHoχHμHνosonHinHμssoπiμtionHwithHtwoHjτtsHinHprotonUprotonH
πollisionsHμtVHEuropeanvPhysicalvJournalvCTH2020THbXTH][ 4.2 6

307 }τμrπhHχorHtopHsquμrkHpμirHproρuπtionHinHμHχinμlHstμtτHwithHtwoHtμuHlτptonsHinHprotonUprotonH
πollisionsHμtHPHsqrt{s}HQHgHY[H~τ–VHJournalvofvHighvEnergyvPhysicsTH2020THZXZXTHY 5.4 1

306 oviρτnπτHχorHPtτxtH{ }tτxtH{ }QHproρuπtionHχromHρouνlτUpμrtonHintτrμπtionsHinHprotonâ��protonH
πollisionsHμtHPsqrt{s}HgHY[HTtτxtH{~τ–}HQVHEuropeanvPhysicalvJournalvCTH2020THbXTHY 4.2 4

305 }τμrπhHχorHproρuπtionHoχHχourHtopHquμrksHinHχinμlHstμtτsHwithHsμmτUsiψnHorHmultiplτHlτptonsHinH
protonUprotonHπollisionsHμtVHEuropeanvPhysicalvJournalvCTH2020THbXTHa^ 4.2 24

304 }τμrπhτsHχorHphysiπsHντyonρHthτHstμnρμrρHmoρτlHwithHthτHvμriμνlτHinHhμρroniπHχinμlHstμtτsHwithHμnρH
withoutHρisμppτμrinψHtrμπksHinHprotonUprotonHπollisionsHμtVHEuropeanvPhysicalvJournalvCTH2020THbXTH[ 4.2 16

303 oxtrμπtionHμnρHvμliρμtionHoχHμHnτwHsτtHoχHmw}HpythiμbHtunτsHχromHunρτrlyinψUτvτntHmτμsurτmτntsVH
EuropeanvPhysicalvJournalvCTH2020THbXTH] 4.2 61

302 monstrμintsHonHthτHˇ�α{πY}HvτrsusHˇ�α{πZ}HzolμrizμtionsHinHzrotonUzrotonHmollisionsHμtHsqrtℓs√gbHH~τ–VH
PhysicalvReviewvLettersTH2020THYZ]THY_ZXXZ 7.4 6

301 }τμrπhHχorHlτptonHχlμvourHviolμtinψHρτπμysHoχHμHnτutrμlHhτμvyHriψψsHνosonHtoH˛…ˇ�HμnρHτˇ�HinH
protonUprotonHπollisionsHμtHPHsqrt{s}HQHgHY[H~τ–VHJournalvofvHighvEnergyvPhysicsTH2020THZXZXTHY 5.4 6

300 kHsτμrπhHχorHthτHstμnρμrρHmoρτlHriψψsHνosonHρτπμyinψHtoHπhμrmHquμrksVHJournalvofvHighvEnergyv
PhysicsTH2020THZXZXTHY 5.4 9

299 }τμrπhHχorHμHxμrrowH|τsonμnπτHviψhtτrHthμnHZXX´ qτ–HnτπμyinψHtoHμHzμirHoχHwuonsHinHzrotonUzrotonH
mollisionsHμtHsqrtℓs√gY[HH~τ–VHPhysicalvReviewvLettersTH2020THYZ]THY[YbXZ 7.4 12

298 }τμrπhHχorHμHhτμvyHriψψsHνosonHρτπμyinψHtoHμHpμirHoχH HνosonsHinHprotonUprotonHπollisionsHμtHPH
sqrt{s}HQHgHY[H~τ–VHJournalvofvHighvEnergyvPhysicsTH2020THZXZXTHY 5.4 11

297 }τμrπhHχorHρμrkHmμttτrHpμrtiπlτsHproρuπτρHinHμssoπiμtionHwithHμHriψψsHνosonHinHprotonUprotonH
πollisionsHμtHPHsqrt{mμthrm{s}}HQHgHY[H~τ–VHJournalvofvHighvEnergyvPhysicsTH2020THZXZXTHY 5.4 7
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296 kHmultiUρimτnsionμlHsτμrπhHχorHnτwHhτμvyHrτsonμnπτsHρτπμyinψHtoHνoostτρHTHTHorHνosonHpμirsHinHthτH
ρijτtHχinμlHstμtτHμtHY[´ VHEuropeanvPhysicalvJournalvCTH2020THbXTHZ[a 4.2 10

295 wτμsurτmτntHoχHsinψlτUρiχχrμπtivτHρijτtHproρuπtionHinHprotonUprotonHπollisionsHμtHwithHthτHmw}HμnρH
~y~owHτxpτrimτntsVHEuropeanvPhysicalvJournalvCTH2020THbXTHYY_] 4.2 0

294 wτμsurτmτntHoχHρiχχτrτntiμlHπrossHsτπtionsHμnρHπhμrψτHrμtiosHχorHUπhμnnτlHsinψlτHtopHquμrkH
proρuπtionHinHprotonUprotonHπollisionsHμtVHEuropeanvPhysicalvJournalvCTH2020THbXTH[aX 4.2 4

293
wτμsurτmτntHoχHPhνoxH{t}{νμr{hνoxH{t}}}QHnormμlisτρHmultiUρiχχτrτntiμlHπrossHsτπtionsHinHP{tτxtH
{p}}{tτxtH{p}}HQHπollisionsHμtHPsqrt{s}gY[T{tτxtH{~τ–}}HQTHμnρHsimultμnτousHρτtτrminμtionHoχHthτHstronψH
πouplinψHstrτnψthTHtopHquμrkHpolτHmμssTHμnρHpμrtonHρistriνutionHχunπtionsVHEuropeanvPhysicalv
JournalvCTH2020THbXTHY

4.2 13

292
}τμrπhHχorHμHπhμrψτρHriψψsHνosonHρτπμyinψHintoHtopHμnρHνottomHquμrksHinHτvτntsHwithHτlτπtronsHorH
muonsHinHprotonUprotonHπollisionsHμtHPHsqrt{mμthrm{s}}HQHgHY[H~τ–VHJournalvofvHighvEnergyvPhysicsTH
2020THZXZXTHY

5.4 16

291 nτpτnρτnπτHoχHinπlusivτHjτtHproρuπtionHonHthτHμntiUk~HρistμnπτHpμrμmτtτrHinHppHπollisionsHμtHPH
sqrt{mμthrm{s}}HQHgHY[H~τ–VHJournalvofvHighvEnergyvPhysicsTH2020THZXZXTHY 5.4 3

290 snπlusivτHsτμrπhHχorHhiψhlyHνoostτρHriψψsHνosonsHρτπμyinψHtoHνottomHquμrkUμntiquμrkHpμirsHinH
protonUprotonHπollisionsHμtHPHsqrt{s}HQHgHY[H~τ–VHJournalvofvHighvEnergyvPhysicsTH2020THZXZXTHY 5.4 1

289 yνsτrvμtionHoχHthτHzroρuπtionHoχH~hrττHwμssivτHqμuψτHlosonsHμtHsqrtℓs√gY[HH~τ–VHPhysicalvReviewv
LettersTH2020THYZ^THY^YbXZ 7.4 2

288 ~hτHproρuπtionHoχHisolμtτρHphotonsHinHzνzνHμnρHppHπollisionsHμtHPHsqrt{sα{mμthrm{xx}}}HQHgH^VXZH~τ–VH
JournalvofvHighvEnergyvPhysicsTH2020THZXZXTHY 5.4 2

287 snvτstiψμtionHintoHthτHτvτntUμπtivityHρτpτnρτnπτHoχHiPn}QHrτlμtivτHproρuπtionHinHprotonUprotonH
πollisionsHμtHPHsqrt{s}HQHgHaH~τ–VHJournalvofvHighvEnergyvPhysicsTH2020THZXZXTHY 5.4 3

286 losτUoinstτinHπorrτlμtionsHoχHπhμrψτρHhμρronsHinHprotonUprotonHπollisionsHμtHPHsqrt{s}HQHgHY[H~τ–VH
JournalvofvHighvEnergyvPhysicsTH2020THZXZXTHY 5.4 2

285 kHnττpHxτurμlHxτtworkHχorH}imultμnτousHostimμtionHoχHνHtτtHonτrψyHμnρH|τsolutionVHComputingv
andvSoftwarevforvBigvScienceTH2020TH]THYX 6 3

284 oxpτrimτntμlHstuρyHoχHρiχχτrτntHsiliπonHsτnsorHoptionsHχorHthτHupψrμρτHoχHthτHmw}HyutτrH~rμπkτrVH
JournalvofvInstrumentationTH2020THY^THzX]XYaUzX]XYa 1 2

283 }τμrπhHχorHτlτπtrowτμkHproρuπtionHoχHμHvτπtorUlikτH~HquμrkHusinψHχullyHhμρroniπHχinμlHstμtτsVHJournalv
ofvHighvEnergyvPhysicsTH2020THZXZXTHY 5.4 8

282
}τμrπhHχorHμHhτμvyHpsτuρosπμlμrHriψψsHνosonHρτπμyinψHintoHμHYZ^Hqτ–HriψψsHνosonHμnρHμHµHνosonHinH
χinμlHstμtτsHwithHtwoHtμuHμnρHtwoHliψhtHlτptonsHμtHPHsqrt{s}HQHgHY[H~τ–VHJournalvofvHighvEnergyvPhysicsTH
2020THZXZXTHY

5.4 5

281 wτμsurτmτntHoχHpropτrtiτsHoχHPH{mμthrm{l}}α{mμthrm{s}}^XHQUhH˛…S˛…â��HρτπμysHμnρHsτμrπhHχorHlXUhH˛…S˛…â��H
withHthτHmw}HτxpτrimτntVHJournalvofvHighvEnergyvPhysicsTH2020THZXZXTHY 5.4 10

280 }τμrπhHχorHμHliψhtHpsτuρosπμlμrHriψψsHνosonHinHthτHνoostτρH˛…˛…ˇ� ˇ�HχinμlHstμtτHinHprotonUprotonH
πollisionsHμtHPHsqrt{s}HQHgHY[H~τ–VHJournalvofvHighvEnergyvPhysicsTH2020THZXZXTHY 5.4 9

279 zτrχormμnπτHoχHthτHrτπonstruπtionHμnρHiρτntiχiπμtionHoχHhiψhUmomτntumHmuonsHinHprotonUprotonH
πollisionsHμtHâ��sHgHY[H~τ–VHJournalvofvInstrumentationTH2020THY^THzXZXZaUzXZXZa 1 11
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278 wτμsurτmτntHoχHquμrkUHμnρHψluonUlikτHjτtHχrμπtionsHusinψHjτtHπhμrψτHinHzνzνHμnρHppHπollisionsHμtH
^VXZH~τ–VHJournalvofvHighvEnergyvPhysicsTH2020THZXZXTHY 5.4 4

277 wτμsurτmτntHoχHthτHπrossHsτπtionHχorHPHmμthrm{t}ovτrlinτ{mμthrm{t}}HQHproρuπtionHwithHμρρitionμlH
jτtsHμnρHνHjτtsHinHppHπollisionsHμtHPHsqrt{s}HQHgHY[H~τ–VHJournalvofvHighvEnergyvPhysicsTH2020THZXZXTHY 5.4 1

276 }τμrπhHχorHπhμrψτρHriψψsHνosonsHρτπμyinψHintoHμHtopHμnρHμHνottomHquμrkHinHthτHμllUjτtHχinμlHstμtτHoχH
ppHπollisionsHμtHPHsqrt{s}HQHgHY[H~τ–VHJournalvofvHighvEnergyvPhysicsTH2020THZXZXTHY 5.4 13

275 }τμrπhHχorHhτμvyHriψψsHνosonsHρτπμyinψHtoHμHtopHquμrkHpμirHinHprotonUprotonHπollisionsHμtHPHsqrt{s}HQH
gHY[H~τ–VHJournalvofvHighvEnergyvPhysicsTH2020THZXZXTHY 5.4 18

274 mμliνrμtionHoχHthτHmw}HhμρronHπμlorimτtτrsHusinψHprotonUprotonHπollisionHρμtμHμtHâ��sHgHY[H~τ–VH
JournalvofvInstrumentationTH2020THY^THzX^XXZUzX^XXZ 1

273 wτμsurτmτntHoχHthτHtτtHwμssHnistriνutionHμnρH~opH{uμrkHwμssHinHrμρroniπHnτπμysHoχHloostτρH~opH
{uμrksHinHppHmollisionsHμtHsqrtℓs√gY[HH~τ–VHPhysicalvReviewvLettersTH2020THYZ]THZXZXXY 7.4 2

272 yνsτrvμtionHoχHthτHlα{s}^{X}Uh¯P[baZQiHnτπμyVHPhysicalvReviewvLettersTH2020THYZ^THY^ZXXY 7.4 4

271 }tuρyHoχHπτntrμlHτxπlusivτHproρuπtionHinHprotonUprotonHπollisionsHμtHμnρHY[~τ–VHEuropeanvPhysicalv
JournalvCTH2020THbXTHaYb 4.2 2

270 }τμrπhHχorHphysiπsHντyonρHthτHstμnρμrρHmoρτlHinHτvτntsHwithHjτtsHμnρHtwoHsμmτUsiψnHorHμtHlτμstH
thrττHπhμrψτρHlτptonsHinHprotonUprotonHπollisionsHμtVHEuropeanvPhysicalvJournalvCTH2020THbXTHa^Z 4.2 2

269 }tuρiτsHoχHmhμrmH{uμrkHniχχusionHinsiρτHtτtsH’sinψHzνUzνHμnρHppHmollisionsHμtH
sqrtℓsα{xx}√g^VXZHH~τ–VHPhysicalvReviewvLettersTH2020THYZ^THYXZXXY 7.4 3

268 }τμrπhHχorHphysiπsHντyonρHthτHstμnρμrρHmoρτlHinHmultilτptonHχinμlHstμtτsHinHprotonUprotonH
πollisionsHμtHPHsqrt{s}HQHgHY[H~τ–VHJournalvofvHighvEnergyvPhysicsTH2020THZXZXTHY 5.4 8

267 wτμsurτmτntHoχHthτHtopHquμrkHpμirHproρuπtionHπrossHsτπtionHinHρilτptonHχinμlHstμtτsHπontμininψHonτH
ˇ�HlτptonHinHppHπollisionsHμtHPHsqrt{s}HQHgHY[H~τ–VHJournalvofvHighvEnergyvPhysicsTH2020THZXZXTHY 5.4 0

266 kzimuthμlHsτpμrμtionHinHnτμrlyHνμπkUtoUνμπkHjτtHtopoloψiτsHinHinπlusivτHZUHμnρH[UjτtHτvτntsHinH
πollisionsHμtVHEuropeanvPhysicalvJournalvCTH2019THacTHaa[ 4.2 0

265
}τμrπhHχorHμHviψhtHmhμrψτρHriψψsHlosonHnτπμyinψHtoHμH HlosonHμnρHμHmzUyρρHriψψsHlosonHinHpinμlH
}tμtτsHwithHτ˛…˛…HorH˛…˛…˛…HinHzrotonUzrotonHmollisionsHμtHsqrtℓs√gY[HH~τ–VHPhysicalvReviewvLettersTH2019TH
YZ[THY[YbXZ

7.4 6

264 }τμrπhHχorHπhμrψτρHriψψsHνosonsHinHthτHr´–HUhHˇ�´–˛‰ˇ�HρτπμyHπhμnnτlHinHprotonUprotonHπollisionsHμtHPH
sqrt{s}gY[HQH~τ–VHJournalvofvHighvEnergyvPhysicsTH2019THZXYcTHY 5.4 24

263 }τμrπhHχorHrτsonμntHproρuπtionHoχHsτπonρUψτnτrμtionHslτptonsHwithHsμmτUsiψnHρimuonHτvτntsHinH
protonUprotonHπollisionsHμtVHEuropeanvPhysicalvJournalvCTH2019THacTH[X^ 4.2 2

262 }τμrπhHχorHthτHπhirμlHmμψnτtiπHτχχτπtHμtHthτHvrmHwithHthτHmw}HτxpτrimτntVHNuclearvPhysicsvATH2019TH
cbZTH^ZaU^[X 1.3 1

261
}τμrπhHχorHsupτrsymmτtryHwithHμHπomprτssτρHmμssHspτπtrumHinHthτHvτπtorHνosonHχusionHtopoloψyH
withHYUlτptonHμnρHXUlτptonHχinμlHstμtτsHinHprotonUprotonHπollisionsHμtHPHsqrt{s}HQHgHY[H~τ–VHJournalvofv
HighvEnergyvPhysicsTH2019THZXYcTHY

5.4 8
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260 }τμrπhHχorHμHlowUmμssHˇ�â��ˇ�SHrτsonμnπτHinHμssoπiμtionHwithHμHνottomHquμrkHinHprotonUprotonH
πollisionsHμtHPHsqrt{s}HQHgHY[H~τ–VHJournalvofvHighvEnergyvPhysicsTH2019THZXYcTHY 5.4 4

259
}τμrπhHχorHthτHμssoπiμtτρHproρuπtionHoχHthτHriψψsHνosonHμnρHμHvτπtorHνosonHinHprotonUprotonH
πollisionsHμtHPHsqrt{s}HQHgHY[H~τ–HviμHriψψsHνosonHρτπμysHtoHˇ�HlτptonsVHJournalvofvHighvEnergyvPhysicsTH
2019THZXYcTHY

5.4 3

258 }τμrπhHχorHthτHpμirHproρuπtionHoχHliψhtHtopHsquμrksHinHthτHτ´–˛…iHχinμlHstμtτHinHprotonUprotonHπollisionsH
μtHPHsqrt{s}gY[HQH~τ–VHJournalvofvHighvEnergyvPhysicsTH2019THZXYcTHY 5.4 4

257 wτμsurτmτntHoχHμssoπiμtτρHproρuπtionHoχHμHνosonHμnρHμHπhμrmHquμrkHinHprotonUprotonHπollisionsHμtVH
EuropeanvPhysicalvJournalvCTH2019THacTHZ_c 4.2 9

256 momνinτρHmτμsurτmτntsHoχHriψψsHνosonHπouplinψsHinHprotonUprotonHπollisionsHμtVHEuropeanv
PhysicalvJournalvCTH2019THacTH]ZY 4.2 153

255 }τμrπhHχorHsupτrsymmτtryHinHτvτntsHwithHμHphotonTHjτtsTHUjτtsTHμnρHmissinψHtrμnsvτrsτHmomτntumHinH
protonUprotonHπollisionsHμtHY[VHEuropeanvPhysicalvJournalvCTH2019THacTH]]] 4.2 1

254
wτμsurτmτntsHoχHthτHppHUhH µHinπlusivτHμnρHρiχχτrτntiμlHproρuπtionHπrossHsτπtionsHμnρHπonstrμintsH
onHπhμrψτρHμnomμlousHtriplτHψμuψτHπouplinψsHμtHPHsqrt{s}HQHgHY[H~τ–VHJournalvofvHighvEnergyvPhysicsTH
2019THZXYcTHY

5.4 10

253 wτμsurτmτntHoχHthτHproρuπtionHπrossHsτπtionTHthτHtopHquμrkHmμssTHμnρHthτHstronψHπouplinψH
πonstμntHusinψHρilτptonHτvτntsHinHppHπollisionsHμtVHEuropeanvPhysicalvJournalvCTH2019THacTH[_b 4.2 27

252 wτμsurτmτntHoχHthτHτnτrψyHρτnsityHμsHμHχunπtionHoχHpsτuρorμpiρityHinHprotonâ��protonHπollisionsHμtH
Psqrt{s}HgY[TtτxtH{~τ–}HQVHEuropeanvPhysicalvJournalvCTH2019THacTHY 4.2 7

251
}τμrπhHχorHnonrτsonμntHriψψsHνosonHpμirHproρuπtionHinHthτHPH
mμthrm{ν}ovτrlinτ{mμthrm{ν}}mμthrm{ν}ovτrlinτ{mμthrm{ν}}HQHχinμlHstμtτHμtHPHsqrt{s}HQHgHY[H~τ–VH
JournalvofvHighvEnergyvPhysicsTH2019THZXYcTHY

5.4 4

250 }τμrπhHχorHρμrkHmμttτrHproρuπτρHinHμssoπiμtionHwithHμHriψψsHνosonHρτπμyinψHtoHμHpμirHoχHνottomH
quμrksHinHprotonUprotonHπollisionsHμtVHEuropeanvPhysicalvJournalvCTH2019THacTHZbX 4.2 12

249 }τμrπhHχorHπontμπtHintτrμπtionsHμnρHlμrψτHτxtrμHρimτnsionsHinHthτHρilτptonHmμssHspτπtrμHχromH
protonUprotonHπollisionsHμtHPHsqrt{s}gY[HQH~τ–VHJournalvofvHighvEnergyvPhysicsTH2019THZXYcTHY 5.4 8

248 }τμrπhHχorHvτπtorUlikτHquμrksHinHτvτntsHwithHtwoHoppositτlyHπhμrψτρHlτptonsHμnρHjτtsHinH
protonUprotonHπollisionsHμtVHEuropeanvPhysicalvJournalvCTH2019THacTH[_] 4.2 18

247 tτtH}hμpτsHoχHssolμtτρHzhotonU~μψψτρHtτtsHinHzνUzνHμnρHppHmollisionsHμtHsqrtℓsα{xx}√g^VXZHH~τ–VH
PhysicalvReviewvLettersTH2019THYZZTHY^ZXXY 7.4 8

246 }τμrπhHχorH HlosonHnτπμysHtoH~hrττHmhμrψτρHzionsVHPhysicalvReviewvLettersTH2019THYZZTHY^YbXZ 7.4 1

245 }τμrπhHχorHsinψlτHproρuπtionHoχHvτπtorUlikτHquμrksHρτπμyinψHtoHμHtopHquμrkHμnρHμHνosonHinH
protonUprotonHπollisionsHμtVHEuropeanvPhysicalvJournalvCTH2019THacTHcX 4.2 6

244 }tuρyHoχHthτHunρτrlyinψHτvτntHinHtopHquμrkHpμirHproρuπtionHinHπollisionsHμtHY[VHEuropeanvPhysicalv
JournalvCTH2019THacTHYZ[ 4.2 4

243 }τμrπhHχorHrμrτHρτπμysHoχHμnρHriψψsHνosonsHtoHμnρHμHphotonHinHprotonUprotonHπollisionsHμtHgHY[VH
EuropeanvPhysicalvJournalvCTH2019THacTHc] 4.2 7
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242 }τμrπhHχorHnτwHphysiπsHinHχinμlHstμtτsHwithHμHsinψlτHphotonHμnρHmissinψHtrμnsvτrsτHmomτntumHinH
protonUprotonHπollisionsHμtHPHsqrt{s}gY[HQH~τ–VHJournalvofvHighvEnergyvPhysicsTH2019THZXYcTHY 5.4 9

241
wτμsurτmτntsHoχHPHmμthrm{t}ovτrlinτ{mμthrm{t}}HQHρiχχτrτntiμlHπrossHsτπtionsHinHprotonUprotonH
πollisionsHμtHPHsqrt{mμthrm{s}}gY[HQH~τ–HusinψHτvτntsHπontμininψHtwoHlτptonsVHJournalvofvHighvEnergyv
PhysicsTH2019THZXYcTHY

5.4 15

240
}τμrπhHχorHPHmμthrm{t}ovτrlinτ{mμthrm{t}}mμthrm{r}HQHproρuπtionHinHthτHPHmμthrm{r}toH
mμthrm{ν}ovτrlinτ{mμthrm{ν}}HQHρτπμyHπhμnnτlHwithHlτptoniπHPHmμthrm{t}ovτrlinτ{mμthrm{t}}HQH
ρτπμysHinHprotonUprotonHπollisionsHμtHPHsqrt{s}gY[HQH~τ–VHJournalvofvHighvEnergyvPhysicsTH2019THZXYcTHY

5.4 17

239 }τμrπhHχorHsupτrsymmτtryHinHτvτntsHwithHμHphotonTHμHlτptonTHμnρHmissinψHtrμnsvτrsτHmomτntumHinH
protonUprotonHπollisionsHμtHPHsqrt{s}HgHY[HQH~τ–VHJournalvofvHighvEnergyvPhysicsTH2019THZXYcTHY 5.4 2

238
wτμsurτmτntHoχHinπlusivτHμnρHρiχχτrτntiμlHriψψsHνosonHproρuπtionHπrossHsτπtionsHinHthτHρiphotonH
ρτπμyHπhμnnτlHinHprotonUprotonHπollisionsHμtHPHsqrt{s}gY[HQH~τ–VHJournalvofvHighvEnergyvPhysicsTH2019TH
ZXYcTHY

5.4 8

237 }τμrπhHχorHrτsonμntHPHmμthrm{t}ovτrlinτ{mμthrm{t}}HQHproρuπtionHinHprotonUprotonHπollisionsHμtHPH
sqrt{s}gY[HQH~τ–VHJournalvofvHighvEnergyvPhysicsTH2019THZXYcTHY 5.4 13

236 yνsτrvμtionHoχH}inψlτH~opH{uμrkHzroρuπtionHinHkssoπiμtionHwithHμHµHlosonHinHzrotonUzrotonH
mollisionsHμtHsqrtℓs√gY[HH~τ–VHPhysicalvReviewvLettersTH2019THYZZTHY[ZXX[ 7.4 6

235 yνsτrvμtionHoχH~woHoxπitτρHlα{π}^{S}H}tμtτsHμnρHwτμsurτmτntHoχHthτHlα{π}^{S}PZ}QHwμssHinHppH
mollisionsHμtHsqrtℓs√gY[HH~τ–VHPhysicalvReviewvLettersTH2019THYZZTHY[ZXXY 7.4 31

234 }τμrπhHχorHproρuπtionHoχHriψψsHνosonHpμirsHinHthτHχourHνHquμrkHχinμlHstμtτHusinψHlμrψτUμrτμHjτtsHinH
protonUprotonHπollisionsHμtHPHsqrt{s}gY[HQH~τ–VHJournalvofvHighvEnergyvPhysicsTH2019THZXYcTHY 5.4 7

233 }τμrπhHχorHhτμvyHrτsonμnπτsHρτπμyinψHintoHtwoHriψψsHνosonsHorHintoHμHriψψsHνosonHμnρHμH HorHµH
νosonHinHprotonUprotonHπollisionsHμtHY[H~τ–VHJournalvofvHighvEnergyvPhysicsTH2019THZXYcTHY 5.4 7

232 }τμrπhHχorHhτμvyHwμjorμnμHnτutrinosHinHsμmτUsiψnHρilτptonHπhμnnτlsHinHprotonUprotonHπollisionsHμtHPH
sqrt{s}gY[HQH~τ–VHJournalvofvHighvEnergyvPhysicsTH2019THZXYcTHY 5.4 14

231 wτμsurτmτntHoχHρiχχτrτntiμlHπrossHsτπtionsHχorHinπlusivτHisolμtτρUphotonHμnρHphotonSjτtH
proρuπtionHinHprotonUprotonHπollisionsHμtVHEuropeanvPhysicalvJournalvCTH2019THacTHZX 4.2 4

230
}τμrπhHχorHhτμvyHnτutrinosHμnρHthirρUψτnτrμtionHlτptoquμrksHinHhμρroniπHstμtτsHoχHtwoHˇ�HlτptonsH
μnρHtwoHjτtsHinHprotonUprotonHπollisionsHμtHPHsqrt{s}gY[HQH~τ–VHJournalvofvHighvEnergyvPhysicsTH2019TH
ZXYcTHY

5.4 18

229 }τμrπhHχorHμH iHνosonHρτπμyinψHtoHμHvτπtorUlikτHquμrkHμnρHμHtopHorHνottomHquμrkHinHthτHμllUjτtsHχinμlH
stμtτVHJournalvofvHighvEnergyvPhysicsTH2019THZXYcTHY 5.4 4

228 }τμrπhHχorHtopHquμrkHpμrtnτrsHwithHπhμrψτH^W[HinHthτHsμmτUsiψnHρilτptonHμnρHsinψlτUlτptonHχinμlH
stμtτsHinHprotonUprotonHπollisionsHμtHPHsqrt{s}gY[HQH~τ–VHJournalvofvHighvEnergyvPhysicsTH2019THZXYcTHY 5.4 9

227
snπlusivτHsτμrπhHχorHsupτrsymmτtryHinHppHπollisionsHμtHPHsqrt{s}gY[HQH~τ–HusinψHrμzorHvμriμνlτsHμnρH
νoostτρHoνjτπtHiρτntiχiπμtionHinHzτroHμnρHonτHlτptonHχinμlHstμtτsVHJournalvofvHighvEnergyvPhysicsTH
2019THZXYcTHY

5.4 2

226 }τμrπhHχorHρμrkHmμttτrHproρuπτρHinHμssoπiμtionHwithHμHsinψlτHtopHquμrkHorHμHtopHquμrkHpμirHinH
protonUprotonHπollisionsHμtHPHsqrt{s}gY[HQH~τ–VHJournalvofvHighvEnergyvPhysicsTH2019THZXYcTHY 5.4 8

225 }τμrπhHχorHτxπitτρHlτptonsHinHâ��â�� ˛‡HχinμlHstμtτsHinHprotonUprotonHπollisionsHμtHPHsqrt{mμthrm{s}}gY[HQH
~τ–VHJournalvofvHighvEnergyvPhysicsTH2019THZXYcTHY 5.4 2
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224 }τμrπhHχorHnτwHpμrtiπlτsHρτπμyinψHtoHμHjτtHμnρHμnHτmτrψinψHjτtVHJournalvofvHighvEnergyvPhysicsTH2019TH
ZXYcTHY 5.4 15

223 }τμrπhHχorHμHhτμvyHrτsonμnπτHρτπμyinψHtoHμHtopHquμrkHμnρHμHvτπtorUlikτHtopHquμrkHinHthτHlτptonHSH
jτtsHχinμlHstμtτHinHppHπollisionsHμtHPsqrt{s}HgHY[TtτxtH{~τ–}HQVHEuropeanvPhysicalvJournalvCTH2019THacTHY 4.2 6

222 wτμsurτmτntHoχHτxπlusivτH´ photoproρuπtionHinHultrμpτriphτrμlHpzνHπollisionsHμtVHEuropeanvPhysicalv
JournalvCTH2019THacTHaXZ 4.2 13

221 wτμsurτmτntHoχHτxπlusivτHphotoproρuπtionHχromHprotonsHinHzνHπollisionsHμtVHEuropeanvPhysicalv
JournalvCTH2019THacTHZaa 4.2 19

220 }τμrπhHχorHμHhτμvyHpsτuρosπμlμrHνosonHρτπμyinψHtoHμHµHμnρHμHriψψsHνosonHμtVHEuropeanvPhysicalv
JournalvCTH2019THacTH^_] 4.2 20

219 }τμrπhHχorHsupτrsymmτtryHinHχinμlHstμtτsHwithHphotonsHμnρHmissinψHtrμnsvτrsτHmomτntumHinH
protonUprotonHπollisionsHμtHY[H~τ–VHJournalvofvHighvEnergyvPhysicsTH2019THZXYcTHY 5.4 5

218 wτμsurτmτntHoχHthτHtopHquμrkHmμssHinHthτHμllUjτtsHχinμlHstμtτHμtHμnρHπomνinμtionHwithHthτH
lτptonSjτtsHπhμnnτlVHEuropeanvPhysicalvJournalvCTH2019THacTH[Y[ 4.2 13

217 }τμrπhHχorHρμrkHphotonsHinHρτπμysHoχHriψψsHνosonsHproρuπτρHinHμssoπiμtionHwithHµHνosonsHinH
protonUprotonHπollisionsHμtHPHsqrt{s}HQHgHY[H~τ–VHJournalvofvHighvEnergyvPhysicsTH2019THZXYcTHY 5.4 7

216 }τμrπhHχorHsupτrsymmτtryHusinψHriψψsHνosonHtoHρiphotonHρτπμysHμtHPHsqrt{s}HQHgHY[H~τ–VHJournalvofv
HighvEnergyvPhysicsTH2019THZXYcTHY 5.4 2

215 wτμsurτmτntsHoχHρiχχτrτntiμlHµHνosonHproρuπtionHπrossHsτπtionsHinHprotonUprotonHπollisionsHμtHPH
sqrt{s}HQHgHY[H~τ–VHJournalvofvHighvEnergyvPhysicsTH2019THZXYcTHY 5.4 11

214 }τμrπhHχorHμnomμlousHtriplτHψμuψτHπouplinψsHinH  HμnρH µHproρuπtionHinHlτptonHSHjτtHτvτntsHinH
protonUprotonHπollisionsHμtHPHsqrt{s}HQHgHY[H~τ–VHJournalvofvHighvEnergyvPhysicsTH2019THZXYcTHY 5.4 9

213 }tuρyHoχHthτHPH{mμthrm{l}}^{S}toHmμthrm{t}WuppsiHovτrlinτ{vμmνρμ}mμthrm{p}HQHρτπμyHinH
protonUprotonHπollisionsHμtHPHsqrt{s}HQHgHbH~τ–VHJournalvofvHighvEnergyvPhysicsTH2019THZXYcTHY 5.4 1

212
}τμrπhHχorHrτsonμnπτsHρτπμyinψHtoHμHpμirHoχHriψψsHνosonsHinHthτHνPHovτrlinτ{mμthrm{ν}}HQqPH
ovτrlinτ{mμthrm{q}}HQâ��â�� ˛‰HχinμlHstμtτHinHprotonUprotonHπollisionsHμtHPHsqrt{s}HQHgHY[H~τ–VHJournalvofvHighv
EnergyvPhysicsTH2019THZXYcTHY

5.4 5

211 wτμsurτmτntsHoχHtriplτUρiχχτrτntiμlHπrossHsτπtionsHχorHinπlusivτHisolμtτρUphotonSjτtHτvτntsHinH
πollisionsHμtVHEuropeanvPhysicalvJournalvCTH2019THacTHc_c 4.2 1

210 wτμsurτmτntHoχHthτHρiχχτrτntiμlHnrτllU±μnHπrossHsτπtionHinHprotonUprotonHπollisionsHμtHPH
sqrt{mμthrm{s}}HQHgHY[H~τ–VHJournalvofvHighvEnergyvPhysicsTH2019THZXYcTHY 5.4 6

209 }τμrπhHχorHthτHproρuπtionHoχHχourHtopHquμrksHinHthτHsinψlτUlτptonHμnρHoppositτUsiψnHρilτptonHχinμlH
stμtτsHinHprotonUprotonHπollisionsHμtHPHsqrt{s}HQHgHY[H~τ–VHJournalvofvHighvEnergyvPhysicsTH2019THZXYcTHY 5.4 2

208 wτμsurτmτntHoχHthτHμvτrμψτHvτryHχorwμrρHτnτrψyHμsHμHχunπtionHoχHthτHtrμπkHmultipliπityHμtHπτntrμlH
psτuρorμpiρitiτsHinHprotonUprotonHπollisionsHμtVHEuropeanvPhysicalvJournalvCTH2019THacTHbc[ 4.2 6

207 }τμrπhHχorHsupτrsymmτtryHinHprotonUprotonHπollisionsHμtHY[H~τ–HinHχinμlHstμtτsHwithHjτtsHμnρHmissinψH
trμnsvτrsτHmomτntumVHJournalvofvHighvEnergyvPhysicsTH2019THZXYcTHY 5.4 21

(2019-2019)
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206 }τμrπhHχorHnτwHphysiπsHinHtopHquμrkHproρuπtionHinHρilτptonHχinμlHstμtτsHinHprotonUprotonHπollisionsH
μtVHEuropeanvPhysicalvJournalvCTH2019THacTHbb_ 4.2 6

205 }τμrπhHχorHvowUwμssH{uμrkUkntiquμrkH|τsonμnπτsHzroρuπτρHinHkssoπiμtionHwithHμHzhotonHμtH
sqrtℓs√gY[HH~τ–VHPhysicalvReviewvLettersTH2019THYZ[THZ[YbX[ 7.4 7

204 }tuρyHoχHρijτtHτvτntsHwithHμHlμrψτHrμpiρityHψμpHντtwττnHthτHtwoHlτμρinψHjτtsHinHppHπollisionsHμtVH
EuropeanvPhysicalvJournalvCTH2018THabTHZ]Z 4.2 4

203 }τμrπhHχorHnτwHphysiπsHinHτvτntsHwithHμHlτptoniπμllyHρτπμyinψHµHνosonHμnρHμHlμrψτHtrμnsvτrsτH
momτntumHimνμlμnπτHinHprotonUprotonHπollisionsHμtHgHY[VHEuropeanvPhysicalvJournalvCTH2018THabTHZcY 4.2 17

202 wτμsurτmτntsHoχHthτHproρuπtionHπrossHsτπtionHμnρHthτHνrμnπhinψHχrμπtionTHμnρHπonstrμintsHonH
μnomμlousHtriplτHψμuψτHπouplinψsHμtVHEuropeanvPhysicalvJournalvCTH2018THabTHY_^ 4.2 29

201 wτμsurτmτntHoχHμssoπiμtτρHµHSHπhμrmHproρuπtionHinHprotonUprotonHπollisionsHμtVHEuropeanvPhysicalv
JournalvCTH2018THabTHZba 4.2 11

200
wτμsurτmτntHoχHthτHinπlusivτHPHmμthrm{t}ovτrlinτ{mμthrm{t}}HQHπrossHsτπtionHinHppHπollisionsHμtHPH
sqrt{s}g^VXZHQH~τ–HusinψHχinμlHstμtτsHwithHμtHlτμstHonτHπhμrψτρHlτptonVHJournalvofvHighvEnergyvPhysicsTH
2018THZXYbTHY

5.4 3

199
}τμrπhHχorHsupτrsymmτtryHinHτvτntsHwithHμtHlτμstHthrττHτlτπtronsHorHmuonsTHjτtsTHμnρHmissinψH
trμnsvτrsτHmomτntumHinHprotonUprotonHπollisionsHμtHPHsqrt{s}gY[HQH~τ–VHJournalvofvHighvEnergyv
PhysicsTH2018THZXYbTHY

5.4 4

198 }τμrπhHχorHτlτπtrowτμkHproρuπtionHoχHπhμrψinosHμnρHnτutrμlinosHinHmultilτptonHχinμlHstμtτsHinH
protonUprotonHπollisionsHμtHPHsqrt{s}gY[HQH~τ–VHJournalvofvHighvEnergyvPhysicsTH2018THZXYbTHY 5.4 40

197 wτμsurτmτntHoχHnormμlizτρHρiχχτrτntiμlHPHmμthrm{t}ovτrlinτ{mμthrm{t}}HQHπrossHsτπtionsHinHthτH
ρilτptonHπhμnnτlHχromHppHπollisionsHμtHPHsqrt{s}gY[HQH~τ–VHJournalvofvHighvEnergyvPhysicsTH2018THZXYbTHY 5.4 12

196 }τμrπhHχorHμHnτwHsπμlμrHrτsonμnπτHρτπμyinψHtoHμHpμirHoχHµHνosonsHinHprotonUprotonHπollisionsHμtHPH
sqrt{s}gY[HQH~τ–VHJournalvofvHighvEnergyvPhysicsTH2018THZXYbTHY 5.4 22

195 }τμrπhHχorHstμnρμrρHmoρτlHproρuπtionHoχHχourHtopHquμrksHwithHsμmτUsiψnHμnρHmultilτptonHχinμlH
stμtτsHinHprotonUprotonHπollisionsHμtVHEuropeanvPhysicalvJournalvCTH2018THabTHY]X 4.2 20

194 wτμsurτmτntHoχHνHhμρronHliχτtimτsHinHppHπollisionsHμtVHEuropeanvPhysicalvJournalvCTH2018THabTH]^a 4.2 9

193 yνsτrvμtionHoχHttℓovτrH´fl√rHzroρuπtionVHPhysicalvReviewvLettersTH2018THYZXTHZ[YbXY 7.4 96

192
}τμrπhHχorHzhysiπsHlτyonρHthτH}tμnρμrρHwoρτlHinHovτntsHwithHriψhUwomτntumHriψψsHlosonsHμnρH
wissinψH~rμnsvτrsτHwomτntumHinHzrotonUzrotonHmollisionsHμtHY[´ ~τ–VHPhysicalvReviewvLettersTH2018TH
YZXTHZ]YbXY

7.4 9

191 }τμrπhHχorHrτμvyHxτutrμlHvτptonsHinHovτntsHwithH~hrττHmhμrψτρHvτptonsHinHzrotonUzrotonH
mollisionsHμtHsqrtℓs√gY[HH~τ–VHPhysicalvReviewvLettersTH2018THYZXTHZZYbXY 7.4 62

190
wτμsurτmτntsHoχHthτHPmμthrmH{p}mμthrmH{p}riψhtμrrowHmμthrm{µ}mμthrm{µ}QHproρuπtionHπrossH
sτπtionHμnρHthτHPmμthrm{µ}riψhtμrrowH]τllHQHνrμnπhinψHχrμπtionTHμnρHπonstrμintsHonHμnomμlousHtriplτH
ψμuψτHπouplinψsHμtHPsqrt{s}HgHY[TtτxtH{~τ–}HQH2018THabTHY

3

189 }τμrπhHχorHPHmμthrm{t}ovτrlinτ{mμthrm{t}}mμthrm{r}HQHproρuπtionHinHthτHμllUjτtHχinμlHstμtτHinH
protonUprotonHπollisionsHμtHPHsqrt{s}gY[HQH~τ–VHJournalvofvHighvEnergyvPhysicsTH2018THZXYbTHY 5.4 13
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188 }τμrπhHχorHrτsonμnπτsHinHthτHmμssHspτπtrumHoχHmuonHpμirsHproρuπτρHinHμssoπiμtionHwithHνHquμrkHjτtsH
inHprotonUprotonHπollisionsHμtHPHsqrt{s}gbHQHμnρHY[H~τ–VHJournalvofvHighvEnergyvPhysicsTH2018THZXYbTHY 5.4 7

187 wτμsurτmτntHoχHthτHψroomτρHjτtHmμssHinHzνzνHμnρHppHπollisionsHμtHPHsqrt{sα{mμthrm{xx}}}g^VXZHQH
~τ–VHJournalvofvHighvEnergyvPhysicsTH2018THZXYbTHY 5.4 5

186
}τμrπhHχorHhτμvyHrτsonμnπτsHρτπμyinψHintoHμHvτπtorHνosonHμnρHμHriψψsHνosonHinHχinμlHstμtτsHwithH
πhμrψτρHlτptonsTHnτutrinosHμnρHνHquμrksHμtHPHsqrt{s}gY[HQH~τ–VHJournalvofvHighvEnergyvPhysicsTH2018TH
ZXYbTHY

5.4 7

185 }τμrπhHχorHnμturμlHμnρHsplitHsupτrsymmτtryHinHprotonUprotonHπollisionsHμtHPHsqrt{s}gY[HQH~τ–HinHχinμlH
stμtτsHwithHjτtsHμnρHmissinψHtrμnsvτrsτHmomτntumVHJournalvofvHighvEnergyvPhysicsTH2018THZXYbTHY 5.4 39

184 }τμrπhHχorHρτπμysHoχHstoppτρHτxotiπHlonψUlivτρHpμrtiπlτsHproρuπτρHinHprotonUprotonHπollisionsHμtHPH
sqrt{s}gY[HQH~τ–VHJournalvofvHighvEnergyvPhysicsTH2018THZXYbTHY 5.4 6

183
}τμrπhHχorHμnHτxotiπHρτπμyHoχHthτHriψψsHνosonHtoHμHpμirHoχHliψhtHpsτuρosπμlμrsHinHthτHχinμlHstμtτHoχH
twoHmuonsHμnρHtwoHˇ�HlτptonsHinHprotonUprotonHπollisionsHμtHPHsqrt{s}gY[HQH~τ–VHJournalvofvHighv
EnergyvPhysicsTH2018THZXYbTHY

5.4 14

182 }τμrπhHχorHμHπhμrψτρHriψψsHνosonHρτπμyinψHtoHπhμrmHμnρHνottomHquμrksHinHprotonUprotonHπollisionsH
μtHPHsqrt{s}gbHQH~τ–VHJournalvofvHighvEnergyvPhysicsTH2018THZXYbTHY 5.4 16

181 }τμrπhHχorHtopHsquμrksHρτπμyinψHviμHχourUνoρyHorHπhμrψinoUmτρiμtτρHmoρτsHinHsinψlτUlτptonHχinμlH
stμtτsHinHprotonUprotonHπollisionsHμtHPHsqrt{s}gY[HQH~τ–VHJournalvofvHighvEnergyvPhysicsTH2018THZXYbTHY 5.4 6

180 mhμrψτρUpμrtiπlτHnuπlτμrHmoρiχiπμtionHχμπtorsHinH¯τ¯τHπollisionsHμtHPHsqrt{sα{mμthrm{xx}}}HgH^V]]HQH
~τ–VHJournalvofvHighvEnergyvPhysicsTH2018THZXYbTHY 5.4 11

179 wτμsurτmτntHoχHthτHtopHquμrkHmμssHwithHlτptonSjτtsHχinμlHstμtτsHusinψHπollisionsHμtVHEuropeanv
PhysicalvJournalvCTH2018THabTHbcY 4.2 13

178 wτμsurτmτntsHoχHthτHρiχχτrτntiμlHjτtHπrossHsτπtionHμsHμHχunπtionHoχHthτHjτtHmμssHinHρijτtHτvτntsHχromH
protonUprotonHπollisionsHμtHPHsqrt{s}gY[HQH~τ–VHJournalvofvHighvEnergyvPhysicsTH2018THZXYbTHY 5.4 14

177 wτμsurτmτntsHoχHriψψsHνosonHpropτrtiτsHinHthτHρiphotonHρτπμyHπhμnnτlHinHprotonUprotonHπollisionsH
μtHPHsqrt{s}gY[HQH~τ–VHJournalvofvHighvEnergyvPhysicsTH2018THZXYbTHY 5.4 37

176 ovτntHshμpτHvμriμνlτsHmτμsurτρHusinψHmultijτtHχinμlHstμtτsHinHprotonUprotonHπollisionsHμtHPH
sqrt{s}gY[HQH~τ–VHJournalvofvHighvEnergyvPhysicsTH2018THZXYbTHY 5.4 3

175 }τμrπhHχorHvτptoquμrksHmouplτρHtoH~hirρUqτnτrμtionH{uμrksHinHzrotonUzrotonHmollisionsHμtH
sqrtℓs√gY[HH~τ–VHPhysicalvReviewvLettersTH2018THYZYTHZ]YbXZ 7.4 20

174
}τμrπhτsHχorHpμirHproρuπtionHoχHπhμrψinosHμnρHtopHsquμrksHinHχinμlHstμtτsHwithHtwoHoppositτlyH
πhμrψτρHlτptonsHinHprotonUprotonHπollisionsHμtHPHsqrt{s}gY[HQH~τ–VHJournalvofvHighvEnergyvPhysicsTH
2018THZXYbTHY

5.4 12

173
}τμrπhHχorHnμrrowHμnρHνroμρHρijτtHrτsonμnπτsHinHprotonUprotonHπollisionsHμtHPHsqrt{s}gY[HQH~τ–HμnρH
πonstrμintsHonHρμrkHmμttτrHmτρiμtorsHμnρHothτrHnτwHpμrtiπlτsVHJournalvofvHighvEnergyvPhysicsTH2018TH
ZXYbTHY

5.4 50

172 }τμrπhHχorHµ˛‡HrτsonμnπτsHusinψHlτptoniπHμnρHhμρroniπHχinμlHstμtτsHinHprotonUprotonHπollisionsHμtHPH
sqrt{s}gY[HQH~τ–VHJournalvofvHighvEnergyvPhysicsTH2018THZXYbTHY 5.4 11

171 wτμsurτmτntHoχHthτHproρuπtionHπrossHsτπtionHχorHsinψlτHtopHquμrksHinHμssoπiμtionHwithH HνosonsHinH
protonUprotonHπollisionsHμtHPHsqrt{s}gY[HQH~τ–VHJournalvofvHighvEnergyvPhysicsTH2018THZXYbTHY 5.4 5
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170 }τμrπhHχorHνlμπkHholτsHμnρHsphμlτronsHinHhiψhUmultipliπityHχinμlHstμtτsHinHprotonUprotonHπollisionsHμtHPH
sqrt{s}gY[HQH~τ–VHJournalvofvHighvEnergyvPhysicsTH2018THZXYbTHY 5.4 9

169 }τμrπhHχorHsupτrsymmτtryHinHτvτntsHwithHμHˇ�HlτptonHpμirHμnρHmissinψHtrμnsvτrsτHmomτntumHinH
protonUprotonHπollisionsHμtHPHsqrt{s}gY[HQH~τ–VHJournalvofvHighvEnergyvPhysicsTH2018THZXYbTHY 5.4 14

168 yνsτrvμtionHoχHwτρiumUsnρuπτρHwoρiχiπμtionsHoχHtτtHprμψmτntμtionHinHzνUzνHmollisionsHμtH
sqrtℓsα{xx}√g^VXZHH~τ–H’sinψHssolμtτρHzhotonU~μψψτρHtτtsVHPhysicalvReviewvLettersTH2018THYZYTHZ]Z[XY 7.4 15

167 }τμrπhHχorHthτHρτπμyHoχHμHriψψsHνosonHinHthτHâ��â�� ˛‡HπhμnnτlHinHprotonUprotonHπollisionsHμtHPHsqrt{s}gY[HQH
~τ–VHJournalvofvHighvEnergyvPhysicsTH2018THZXYbTHY 5.4 11

166 oviρτnπτHχorHthτHkssoπiμtτρHzroρuπtionHoχHμH}inψlτH~opH{uμrkHμnρHμHzhotonHinHzrotonUzrotonH
mollisionsHμtHsqrtℓs√gY[HH~τ–VHPhysicalvReviewvLettersTH2018THYZYTHZZYbXZ 7.4 6

165 }τμrπhHχorHthirρUψτnτrμtionHsπμlμrHlτptoquμrksHρτπμyinψHtoHμHtopHquμrkHμnρHμHlτptonHμtVHEuropeanv
PhysicalvJournalvCTH2018THabTHaXa 4.2 23

164 wτμsurτmτntHoχHρiχχτrτntiμlHπrossHsτπtionsHχorHνosonHproρuπtionHinHμssoπiμtionHwithHjτtsHinH
protonUprotonHπollisionsHμtVHEuropeanvPhysicalvJournalvCTH2018THabTHc_^ 4.2 19

163 }tuρiτsHoχHμnρHmτsonsHinπluρinψHthτHoνsτrvμtionHoχHthτHρτπμyHinHprotonUprotonHπollisionsHμtVH
EuropeanvPhysicalvJournalvCTH2018THabTHc[c 4.2 12

162 yνsτrvμtionHoχHthτHµUhˇ�â��^{S}â��^{U}HnτπμyHinHppHmollisionsHμtHsqrtℓs√gY[HH~τ–VHPhysicalvReviewvLettersTH
2018THYZYTHY]YbXY 7.4 1

161 }τμrπhHχorHμHhτμvyHrτsonμnπτHρτπμyinψHintoHμHµHνosonHμnρHμHµHorH HνosonHinHZâ��ZqHχinμlHstμtτsHμtHPH
sqrt{s}gY[HQH~τ–VHJournalvofvHighvEnergyvPhysicsTH2018THZXYbTHY 5.4 7

160 wτμsurτmτntHoχHπhμrψτρHpμrtiπlτHspτπtrμHinHminimumUνiμsHτvτntsHχromHprotonUprotonHπollisionsHμtVH
EuropeanvPhysicalvJournalvCTH2018THabTH_ca 4.2 9

159 }τμrπhHχorHnτwHphysiπsHinHρijτtHμnψulμrHρistriνutionsHusinψHprotonUprotonHπollisionsHμtHμnρH
πonstrμintsHonHρμrkHmμttτrHμnρHothτrHmoρτlsVHEuropeanvPhysicalvJournalvCTH2018THabTHabc 4.2 19

158 kzimuthμlHπorrτlμtionsHχorHinπlusivτHZUjτtTH[UjτtTHμnρH]UjτtHτvτntsHinHppHπollisionsHμtHPsqrt{s}gHY[~hνoxH
{~τ–}QVHEuropeanvPhysicalvJournalvCTH2018THabTHY 4.2 4

157 }τμrπhHχorHhiψhUmμssHrτsonμnπτsHinHχinμlHstμtτsHwithHμHlτptonHμnρHmissinψHtrμnsvτrsτHmomτntumHμtH
PHsqrt{s}gY[HQH~τ–VHJournalvofvHighvEnergyvPhysicsTH2018THZXYbTHY 5.4 15

156 wτμsurτmτntHoχHthτHunρτrlyinψHτvτntHμπtivityHinHinπlusivτHµHνosonHproρuπtionHinHprotonUprotonH
πollisionsHμtHPHsqrt{s}gY[HQH~τ–VHJournalvofvHighvEnergyvPhysicsTH2018THZXYbTHY 5.4 8

155 }τμrπhHχorHrτsonμntHpμirHproρuπtionHoχHriψψsHνosonsHρτπμyinψHtoHνottomHquμrkUμntiquμrkHpμirsHinH
protonUprotonHπollisionsHμtHY[H~τ–VHJournalvofvHighvEnergyvPhysicsTH2018THZXYbTHY 5.4 10

154 wτμsurτmτntHoχHthτHπrossHsτπtionHinHppHπollisionsHμtHμnρHvμliρμtionHoχHlτptonHμnμlysisHtτπhniquτsVH
EuropeanvPhysicalvJournalvCTH2018THabTHaXb 4.2 5

153 }τμrπhHχorHvτπtorUlikτH~HμnρHlHquμrkHpμirsHinHχinμlHstμtτsHwithHlτptonsHμtHPHsqrt{s}gY[HQH~τ–VHJournalvofv
HighvEnergyvPhysicsTH2018THZXYbTHY 5.4 29
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152 }τμrπhHχorHρμrkHmμttτrHproρuπτρHinHμssoπiμtionHwithHμHriψψsHνosonHρτπμyinψHtoH˛‡˛‡HorHˇ�HSˇ�Hâ��HμtHPH
sqrt{s}gY[HQH~τ–VHJournalvofvHighvEnergyvPhysicsTH2018THZXYbTHY 5.4 7

151 }τμrπhHχorHμρρitionμlHnτutrμlHw}}wHriψψsHνosonsHinHthτHˇ�Hˇ�HχinμlHstμtτHinHprotonUprotonHπollisionsHμtH
PHsqrt{s}gY[HQH~τ–VHJournalvofvHighvEnergyvPhysicsTH2018THZXYbTHY 5.4 42

150 }τμrπhHχorHμHhτμvyHrτsonμnπτHρτπμyinψHintoHμHµHνosonHμnρHμHvτπtorHνosonHinHthτHPHnuH
ovτrlinτ{nu}mμthrm{q}ovτrlinτ{mμthrm{q}}HQHχinμlHstμtτVHJournalvofvHighvEnergyvPhysicsTH2018THZXYbTHY 5.4 6

149 wτμsurτmτntHoχHthτHπrossHsτπtionHχorHtopHquμrkHpμirHproρuπtionHinHμssoπiμtionHwithHμH HorHµHνosonH
inHprotonUprotonHπollisionsHμtHPHsqrt{s}gY[HQH~τ–VHJournalvofvHighvEnergyvPhysicsTH2018THZXYbTHY 5.4 18

148
}τμrπhHχorHντyonρHthτHstμnρμrρHmoρτlHriψψsHνosonsHρτπμyinψHintoHμHPH
mμthrm{ν}ovτrlinτ{mμthrm{ν}}HQHpμirHinHppHπollisionsHμtHPHsqrt{s}gY[HQH~τ–VHJournalvofvHighvEnergyv
PhysicsTH2018THZXYbTHY

5.4 11

147 wτμsurτmτntHoχHthτHwτμkHmixinψHμnψlτHusinψHthτHχorwμrρUνμπkwμrρHμsymmτtryHoχHnrτllU±μnH
τvτntsHinHπollisionsHμtHbVHEuropeanvPhysicalvJournalvCTH2018THabTHaXY 4.2 25

146 wτμsurτmτntHoχHpromptHμnρHnonpromptHπhμrmoniumHsupprτssionHinHπollisionsHμtH^VXZVHEuropeanv
PhysicalvJournalvCTH2018THabTH^Xc 4.2 37

145 }τμrπhHχorHlτptonHχlμvourHviolμtinψHρτπμysHoχHthτHriψψsHνosonHtoH˛…ˇ�HμnρHτˇ�HinHprotonUprotonH
πollisionsHμtHPHsqrt{s}gY[HQH~τ–VHJournalvofvHighvEnergyvPhysicsTH2018THZXYbTHY 5.4 19

144
oviρτnπτHχorHμssoπiμtτρHproρuπtionHoχHμHriψψsHνosonHwithHμHtopHquμrkHpμirHinHχinμlHstμtτsHwithH
τlτπtronsTHmuonsTHμnρHhμρroniπμllyHρτπμyinψHˇ�HlτptonsHμtHPHsqrt{s}gY[HQH~τ–VHJournalvofvHighvEnergyv
PhysicsTH2018THZXYbTHY

5.4 23

143 yνsτrvμtionHoχHriψψsHlosonHnτπμyHtoHlottomH{uμrksVHPhysicalvReviewvLettersTH2018THYZYTHYZYbXY 7.4 79

142 olτπtrowτμkHproρuπtionHoχHtwoHjτtsHinHμssoπiμtionHwithHμHµHνosonHinHprotonâ��protonHπollisionsHμtH
Psqrt{s}gHQHY[PTtτxtH{~τ–}QVHEuropeanvPhysicalvJournalvCTH2018THabTHY 4.2 12

141
yνsτrvμtionHoχHprotonUtμψψτρTHπτntrμlHPsτmiQτxπlusivτHproρuπtionHoχHhiψhUmμssHlτptonHpμirsHinHppH
πollisionsHμtHY[H~τ–HwithHthτHmw}U~y~owHprτπisionHprotonHspτπtromτtτrVHJournalvofvHighvEnergyv
PhysicsTH2018THZXYbTHY

5.4 14

140 }τμrπhHχorHρμrkHmμttτrHinHτvτntsHwithHτnτrψτtiπTHhμρroniπμllyHρτπμyinψHtopHquμrksHμnρHmissinψH
trμnsvτrsτHmomτntumHμtHPHsqrt{s}gY[HQH~τ–VHJournalvofvHighvEnergyvPhysicsTH2018THZXYbTHY 5.4 16

139 }τμrπhHχorHsinψlτHproρuπtionHoχHvτπtorUlikτHquμrksHρτπμyinψHtoHμHνHquμrkHμnρHμHriψψsHνosonVHJournalv
ofvHighvEnergyvPhysicsTH2018THZXYbTHY 5.4 12

138 }τμrπhHχorHthτHχlμvorUπhμnψinψHnτutrμlHπurrτntHintτrμπtionsHoχHthτHtopHquμrkHμnρHthτHriψψsHνosonH
whiπhHρτπμysHintoHμHpμirHoχHνHquμrksHμtHPHsqrt{s}gY[HQH~τ–VHJournalvofvHighvEnergyvPhysicsTH2018THZXYbTHY 5.4 20

137
}τμrπhHχorHμHsinψlyHproρuπτρHthirρUψτnτrμtionHsπμlμrHlτptoquμrkHρτπμyinψHtoHμHˇ�HlτptonHμnρHμH
νottomHquμrkHinHprotonUprotonHπollisionsHμtHPHsqrt{s}gY[HQH~τ–VHJournalvofvHighvEnergyvPhysicsTH2018TH
ZXYbTHY

5.4 9

136
wτμsurτmτntsHoχHρiχχτrτntiμlHπrossHsτπtionsHoχHtopHquμrkHpμirHproρuπtionHμsHμHχunπtionHoχHkinτmμtiπH
τvτntHvμriμνlτsHinHprotonUprotonHπollisionsHμtHPHsqrt{s}gY[HQH~τ–VHJournalvofvHighvEnergyvPhysicsTH2018
THZXYbTHY

5.4 10

135 wτμsurτmτntHoχHthτHinτlμstiπHprotonUprotonHπrossHsτπtionHμtHPHsqrt{s}gY[HQH~τ–VHJournalvofvHighv
EnergyvPhysicsTH2018THZXYbTHY 5.4 41

(2018-2018)
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134 }τμrπhHχorHρisμppτμrinψHtrμπksHμsHμHsiψnμturτHoχHnτwHlonψUlivτρHpμrtiπlτsHinHprotonUprotonHπollisionsH
μtHPHsqrt{s}gY[HQH~τ–VHJournalvofvHighvEnergyvPhysicsTH2018THZXYbTHY 5.4 24

133 }τμrπhHχorHhiψhUmμssHrτsonμnπτsHinHρilτptonHχinμlHstμtτsHinHprotonUprotonHπollisionsHμtHPHsqrt{s}gY[HQH
~τ–VHJournalvofvHighvEnergyvPhysicsTH2018THZXYbTHY 5.4 63

132
wτμsurτmτntsHoχHthτHℓpormulμdHsττHtτxt√HproρuπtionHπrossHsτπtionHinHlτptonSjτtsHχinμlHstμtτsHinHppH
πollisionsHμtHbHℓpormulμdHsττHtτxt√HμnρHrμtioHoχHbHtoHa´ ℓpormulμdHsττHtτxt√HπrossHsτπtionsVHEuropeanv
PhysicalvJournalvCTH2017THaaTHY^

4.2 19

131 wτμsurτmτntHoχHthτHℓpormulμdHsττHtτxt√HproρuπtionHπrossHsτπtionHusinψHτvτntsHinHthτHℓpormulμdHsττH
tτxt√HχinμlHstμtτHinHppHπollisionsHμtHℓpormulμdHsττHtτxt√VHEuropeanvPhysicalvJournalvCTH2017THaaTHYaZ 4.2 22

130
wτμsurτmτntHμnρH{mnHμnμlysisHoχHρouνlτUρiχχτrτntiμlHinπlusivτHjτtHπrossHsτπtionsHinHppHπollisionsHμtH
PHsqrt{s}gbHQH~τ–HμnρHπrossHsτπtionHrμtiosHtoHZVa_HμnρHaH~τ–VHJournalvofvHighvEnergyvPhysicsTH2017TH
ZXYaTHY

5.4 34

129 }τμrπhHχorHτlτπtrowτμkHproρuπtionHoχHπhμrψinosHinHχinμlHstμtτsHwithHtwoHˇ�HlτptonsHinHppHπollisionsHμtHPH
sqrt{s}gbHQH~τ–VHJournalvofvHighvEnergyvPhysicsTH2017THZXYaTHY 5.4 7

128 wτμsurτmτntHoχHpromptHμnρHnonpromptHℓpormulμdHsττHtτxt√HproρuπtionHinHℓpormulμdHsττHtτxt√HμnρH
ℓpormulμdHsττHtτxt√HπollisionsHμtHℓpormulμdHsττHtτxt√VHEuropeanvPhysicalvJournalvCTH2017THaaTHZ_c 4.2 26

127
kHsτμrπhHχorHnτwHphτnomτnμHinHppHπollisionsHμtHℓpormulμdHsττHtτxt√HinHχinμlHstμtτsHwithHmissinψH
trμnsvτrsτHmomτntumHμnρHμtHlτμstHonτHjτtHusinψHthτHℓpormulμdHsττHtτxt√HvμriμνlτVHEuropeanvPhysicalv
JournalvCTH2017THaaTHZc]

4.2 21

126 zU~ypτH}iliπonH}tripH}τnsorsHχorHthτHnτwHmw}H~rμπkτrHμtHrvUvrmVHJournalvofvInstrumentationTH2017TH
YZTHzX_XYbUzX_XYb 1 16

125
wτμsurτmτntHoχHρouνlτUρiχχτrτntiμlHπrossHsτπtionsHχorHtopHquμrkHpμirHproρuπtionHinHppHπollisionsHμtH
ℓpormulμdHsττHtτxt√ℓpormulμdHsττHtτxt√HμnρHimpμπtHonHpμrtonHρistriνutionHχunπtionsVHEuropeanv
PhysicalvJournalvCTH2017THaaTH]^c

4.2 16

124 wτμsurτmτntHoχHthτHjτtHmμssHinHhiψhlyHνoostτρHℓpormulμdHsττHtτxt√HτvτntsHχromHppHπollisionsHμtH
ℓpormulμdHsττHtτxt√ℓpormulμdHsττHtτxt√VHEuropeanvPhysicalvJournalvCTH2017THaaTH]_a 4.2 14

123 wτμsurτmτntsHoχHthτHμssoπiμtτρHproρuπtionHoχHμHµHνosonHμnρHνHjτtsHinHppHπollisionsHμtVHEuropeanv
PhysicalvJournalvCTH2017THaaTHa^Y 4.2 15

122 mhμrψτρUpμrtiπlτHnuπlτμrHmoρiχiπμtionHχμπtorsHinHzνzνHμnρHpzνHπollisionsHμtHPH
sqrt{sα{mμthrm{x}emμthrm{x}}}g^VXZHQH~τ–VHJournalvofvHighvEnergyvPhysicsTH2017THZXYaTHY 5.4 64

121 }inψlτHtopHquμrksHμnρHρμrkHmμttτrVHPhysicalvReviewvDTH2017THc_TH 4.9 4

120
}τμrπhHχorHμnomμlousH tνHπouplinψsHμnρHχlμvourUπhμnψinψHnτutrμlHπurrτntsHinHtUπhμnnτlHsinψlτHtopH
quμrkHproρuπtionHinHppHπollisionsHμtHPHsqrt{s}gaHQHμnρHbH~τ–VHJournalvofvHighvEnergyvPhysicsTH2017TH
ZXYaTHY

5.4 26

119 }τμrπhHχorHnτwHphτnomτnμHwithHthτHvμriμνlτHinHthτHμllUhμρroniπHχinμlHstμtτHproρuπτρHinH
protonUprotonHπollisionsHμtVHEuropeanvPhysicalvJournalvCTH2017THaaTHaYX 4.2 54

118 wτμsurτmτntsHoχHρiχχτrτntiμlHproρuπtionHπrossHsτπtionsHχorHμHµHνosonHinHμssoπiμtionHwithHjτtsHinHppH
πollisionsHμtHPHsqrt{s}gbHQH~τ–VHJournalvofvHighvEnergyvPhysicsTH2017THZXYaTHY 5.4 11

117 }τμrπhτsHχorHpμirHproρuπtionHoχHthirρUψτnτrμtionHsquμrksHinHℓpormulμdHsττHtτxt√ℓpormulμdHsττHtτxt√H
ppHπollisionsVHEuropeanvPhysicalvJournalvCTH2017THaaTH[Za 4.2 17

Maria Florencia Canelli
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116 }τμrπhHχorHρμrkHmμttτrHproρuπτρHinHμssoπiμtionHwithHhτμvyUχlμvorHquμrkHpμirsHinHprotonUprotonH
πollisionsHμtVHEuropeanvPhysicalvJournalvCTH2017THaaTHb]^ 4.2 22

115 wτμsurτmτntHoχHthτHinπlusivτHτnτrψyHspτπtrumHinHthτHvτryHχorwμrρHρirτπtionHinHprotonUprotonH
πollisionsHμtHPHsqrt{s}gY[HQH~τ–VHJournalvofvHighvEnergyvPhysicsTH2017THZXYaTHY 5.4 5

114 }τμrπhHχorHρirτπtHproρuπtionHoχHsupτrsymmτtriπHpμrtnτrsHoχHthτHtopHquμrkHinHthτHμllUjτtsHχinμlHstμtτH
inHprotonUprotonHπollisionsHμtHPHsqrt{s}gY[HQH~τ–VHJournalvofvHighvEnergyvPhysicsTH2017THZXYaTHY 5.4 18

113
}τμrπhHχorHpμirHproρuπtionHoχHvτπtorUlikτH~HμnρHlHquμrksHinHsinψlτUlτptonHχinμlHstμtτsHusinψHνoostτρH
jτtHsuνstruπturτHinHprotonUprotonHπollisionsHμtHPHsqrt{s}gY[HQH~τ–VHJournalvofvHighvEnergyvPhysicsTH
2017THZXYaTHY

5.4 20

112 }τμrπhHχorHtopHsquμrkHpμirHproρuπtionHinHppHπollisionsHμtHPHsqrt{s}gY[HQH~τ–HusinψHsinψlτHlτptonH
τvτntsVHJournalvofvHighvEnergyvPhysicsTH2017THZXYaTHY 5.4 25

111
wτμsurτmτntHoχHthτHPHmμthrm{t}ovτrlinτ{mμthrm{t}}HQHproρuπtionHπrossHsτπtionHusinψHτvτntsHwithH
onτHlτptonHμnρHμtHlτμstHonτHjτtHinHppHπollisionsHμtHPHsqrt{s}gY[HQH~τ–VHJournalvofvHighvEnergyvPhysicsTH
2017THZXYaTHY

5.4 14

110 ~τstHντμmHpτrχormμnπτHmτμsurτmτntsHχorHthτHzhμsτHsHupψrμρτHoχHthτHmw}HpixτlHρτtτπtorVHJournalv
ofvInstrumentationTH2017THYZTHzX^XZZUzX^XZZ 1 3

109
}τμrπhHχorHphysiπsHντyonρHthτHstμnρμrρHmoρτlHinHτvτntsHwithHtwoHlτptonsHoχHsμmτHsiψnTHmissinψH
trμnsvτrsτHmomτntumTHμnρHjτtsHinHprotonUprotonHπollisionsHμtVHEuropeanvPhysicalvJournalvCTH2017TH
aaTH^ab

4.2 21

108 }τμrπhHχorHliψhtHνosonsHinHρτπμysHoχHthτHYZ^Hqτ–HriψψsHνosonHinHprotonUprotonHπollisionsHμtHPH
sqrt{s}gbHQH~τ–VHJournalvofvHighvEnergyvPhysicsTH2017THZXYaTHY 5.4 21

107
}τμrπhHχorHthirρUψτnτrμtionHsπμlμrHlτptoquμrksHμnρHhτμvyHriψhtUhμnρτρHnτutrinosHinHχinμlHstμtτsHwithH
twoHtμuHlτptonsHμnρHtwoHjτtsHinHprotonUprotonHπollisionsHμtHPHsqrt{s}gY[HQH~τ–VHJournalvofvHighvEnergyv
PhysicsTH2017THZXYaTHY

5.4 35

106 }τμrπhHχorHhτμvyHrτsonμnπτsHthμtHρτπμyHintoHμHvτπtorHνosonHμnρHμHriψψsHνosonHinHhμρroniπHχinμlH
stμtτsHμtVHEuropeanvPhysicalvJournalvCTH2017THaaTH_[_ 4.2 20

105 wτμsurτmτntHoχHthτHtriplτUρiχχτrτntiμlHρijτtHπrossHsτπtionHinHprotonUprotonHπollisionsHμtHμnρH
πonstrμintsHonHpμrtonHρistriνutionHχunπtionsVHEuropeanvPhysicalvJournalvCTH2017THaaTHa]_ 4.2 8

104 wτμsurτmτntsHoχHpropτrtiτsHoχHthτHriψψsHνosonHρτπμyinψHintoHthτHχourUlτptonHχinμlHstμtτHinHppH
πollisionsHμtHPHsqrt{s}gY[HQH~τ–VHJournalvofvHighvEnergyvPhysicsTH2017THZXYaTHY 5.4 77

103 porwμrρUνμπkwμrρHμsymmτtryHoχHnrτllU±μnHlτptonHpμirsHinHppHπollisionsHμtHℓpormulμdHsττH
tτxt√ℓpormulμdHsττHtτxt√VHEuropeanvPhysicalvJournalvCTH2016THa_TH[Z^ 4.2 13

102 }τμrπhHχorHnτwHphysiπsHinHsμmτUsiψnHρilτptonHτvτntsHinHprotonUprotonHπollisionsHμtHℓpormulμdHsττH
tτxt√VHEuropeanvPhysicalvJournalvCTH2016THa_TH][c 4.2 34

101 wτμsurτmτntHoχHvonψU|μnψτHxτμrU}iρτH~woUzμrtiπlτHknψulμrHmorrτlμtionsHinHppHmollisionsHμtH
sqrtℓs√gY[HH~τ–VHPhysicalvReviewvLettersTH2016THYY_THYaZ[XZ 7.4 90

100 wτμsurτmτntHoχHρijτtHμzimuthμlHρτπorrτlμtionHinHpp´ πollisionsHμtHℓpormulμdHsττHtτxt√VHEuropeanv
PhysicalvJournalvCTH2016THa_TH^[_ 4.2 6

99 }τμrπhHχorHsHπhμnnτlHsinψlτHtopHquμrkHproρuπtionHinHppHπollisionsHμtHPHsqrt{s}gaHQHμnρHbH~τ–VHJournalvofv
HighvEnergyvPhysicsTH2016THZXY_THY 5.4 8

(2016-2017)
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98 wτμsurτmτntHoχHinπlusivτHjτtHproρuπtionHμnρHnuπlτμrHmoρiχiπμtionsHinHpzνHπollisionsHμtHℓpormulμdH
sττHtτxt√VHEuropeanvPhysicalvJournalvCTH2016THa_TH[aZ 4.2 24

97
wτμsurτmτntHoχHρiχχτrτntiμlHμnρHintτψrμtτρHχiρuπiμlHπrossHsτπtionsHχorHriψψsHνosonHproρuπtionHinH
thτHχourUlτptonHρτπμyHπhμnnτlHinHppHπollisionsHμtHPHsqrt{s}gaHQHμnρHbH~τ–VHJournalvofvHighvEnergyv
PhysicsTH2016THZXY_THY

5.4 15

96 wτμsurτmτntHoχHthτHPHmμthrm{t}ovτrlinτ{mμthrm{t}}HQHproρuπtionHπrossHsτπtionHinHthτHτ˛…HπhμnnτlHinH
protonUprotonHπollisionsHμtHPHsqrt{s}gaHQHμnρHbH~τ–VHJournalvofvHighvEnergyvPhysicsTH2016THZXY_THY 5.4 30

95 }τμrπhHχorHnτwHphysiπsHwithHthτHwH~ZHvμriμνlτHinHμllUjτtsHχinμlHstμtτsHproρuπτρHinHppHπollisionsHμtHPH
sqrt{s}gY[HQH~τ–VHJournalvofvHighvEnergyvPhysicsTH2016THZXY_THY 5.4 16

94 oviρτnπτHχorHτxπlusivτH˛‡˛‡HUhH HSH Hâ��HproρuπtionHμnρHπonstrμintsHonHμnomμlousHquμrtiπHψμuψτH
πouplinψsHinHppHπollisionsHμtHPHsqrt{s}gaHQHμnρHbH~τ–VHJournalvofvHighvEnergyvPhysicsTH2016THZXY_THY 5.4 27

93 }τμrπhHχorHsupτrsymmτtryHinHppHπollisionsHμtHPHsqrt{s}gY[HQH~τ–HinHthτHsinψlτUlτptonHχinμlHstμtτHusinψH
thτHsumHoχHmμssτsHoχHlμrψτUrμρiusHjτtsVHJournalvofvHighvEnergyvPhysicsTH2016THZXY_THY 5.4 7

92 }τμrπhHχorHρirτπtHpμirHproρuπtionHoχHsupτrsymmτtriπHtopHquμrksHρτπμyinψHtoHμllUhμρroniπHχinμlHstμtτsH
inHppHπollisionsHμtHℓpormulμdHsττHtτxt√VHEuropeanvPhysicalvJournalvCTH2016THa_TH]_X 4.2 14

91 kzimuthμlHρτπorrτlμtionHoχHjτtsHwiρτlyHsτpμrμtτρHinHrμpiρityHinHppHπollisionsHμtHPHsqrt{s}gaHQH~τ–VH
JournalvofvHighvEnergyvPhysicsTH2016THZXY_THY 5.4 9

90 zhτnomτnoloψiπμlHw}}wHintτrprτtμtionHoχHmw}HsτμrπhτsHinHppHπollisionsHμtHPHsqrt{s}gaHQHμnρHbH~τ–VH
JournalvofvHighvEnergyvPhysicsTH2016THZXY_THY 5.4 11

89 wτμsurτmτntHoχHthτHinπlusivτHjτtHπrossHsτπtionHinHppHπollisionsHμtHPsqrt{s}HgHZVa_TtτxtH{~τ–}QVH
EuropeanvPhysicalvJournalvCTH2016THa_THY 4.2 17

88
wτμsurτmτntHoχHℓpormulμdHsττHtτxt√HproρuπtionHwithHμρρitionμlHjτtHμπtivityTHinπluρinψHℓpormulμdHsττH
tτxt√HquμrkHjτtsTHinHthτHρilτptonHρτπμyHπhμnnτlHusinψHppHπollisionsHμtHℓpormulμdHsττHtτxt√VHEuropeanv
PhysicalvJournalvCTH2016THa_TH[ac

4.2 20

87 wτμsurτmτntHoχHthτHρiχχτrτntiμlHπrossHsτπtionHμnρHπhμrψτHμsymmτtryHχorHinπlusivτHℓpormulμdHsττH
tτxt√HproρuπtionHμtHℓpormulμdHsττHtτxt√H~τ–VHEuropeanvPhysicalvJournalvCTH2016THa_TH]_c 4.2 37

86 yνsτrvμtionHoχHtopHquμrkHpμirsHproρuπτρHinHμssoπiμtionHwithHμHvτπtorHνosonHinHppHπollisionsHμtHPH
sqrt{s}gbHQH~τ–VHJournalvofvHighvEnergyvPhysicsTH2016THZXY_THY 5.4 18

85 }τμrπhHχorH iHUhHtνHinHprotonUprotonHπollisionsHμtHPHsqrt{s}gbHQH~τ–VHJournalvofvHighvEnergyvPhysicsTH
2016THZXY_THY 5.4 2

84 morrτlμtionsHντtwττnHjτtsHμnρHπhμrψτρHpμrtiπlτsHinHzνzνHμnρHppHπollisionsHμtHPH
sqrt{sα{mμthrm{xx}}}gZVa_HQH~τ–VHJournalvofvHighvEnergyvPhysicsTH2016THZXY_THY 5.4 21

83 }τμrπhHχorHthτHproρuπtionHoχHμnHτxπitτρHνottomHquμrkHρτπμyinψHtoHt HinHprotonUprotonHπollisionsHμtH
PHsqrt{s}gbHQH~τ–VHJournalvofvHighvEnergyvPhysicsTH2016THZXY_THY 5.4 2

82 }τμrπhHχorHτxπitτρHlτptonsHinHprotonUprotonHπollisionsHμtHPHsqrt{s}gbHQH~τ–VHJournalvofvHighvEnergyv
PhysicsTH2016THZXY_THY 5.4 10

81 wτμsurτmτntHoχHthτHℓpormulμdHsττHtτxt√HproρuπtionHπrossHsτπtionHinHthτHμllUjτtsHχinμlHstμtτHinHppH
πollisionsHμtHℓpormulμdHsττHtτxt√ℓpormulμdHsττHtτxt√VHEuropeanvPhysicalvJournalvCTH2016THa_THYZb 4.2 21
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80 ovτntHψτnτrμtorHtunτsHoνtμinτρHχromHunρτrlyinψHτvτntHμnρHmultipμrtonHsπμttτrinψHmτμsurτmτntsVH
EuropeanvPhysicalvJournalvCTH2016THa_THY^^ 4.2 250

79 }τμrπhHχorHmμssivτH rHrτsonμnπτsHρτπμyinψHintoHthτHℓpormulμdHsττHtτxt√HχinμlHstμtτHμtHℓpormulμdHsττH
tτxt√ℓpormulμdHsττHtτxt√VHEuropeanvPhysicalvJournalvCTH2016THa_THZ[a 4.2 19

78 }τμrπhHχorHμHmμssivτHrτsonμnπτHρτπμyinψHintoHμHriψψsHνosonHμnρHμH HorHµHνosonHinHhμρroniπHχinμlH
stμtτsHinHprotonUprotonHπollisionsHμtHPHsqrt{s}gbHQH~τ–VHJournalvofvHighvEnergyvPhysicsTH2016THZXY_THY 5.4 14

77 wτμsurτmτntHoχHtopHquμrkHpolμrisμtionHinHtUπhμnnτlHsinψlτHtopHquμrkHproρuπtionVHJournalvofvHighv
EnergyvPhysicsTH2016THZXY_THY 5.4 7

76 }τμrπhHχorHhτμvyHwμjorμnμHnτutrinosHinHτ´–τ´–SHjτtsHμnρHτ´–H˛…H´–SHjτtsHτvτntsHinHprotonUprotonH
πollisionsHμtHPHsqrt{s}gbHQH~τ–VHJournalvofvHighvEnergyvPhysicsTH2016THZXY_THY 5.4 28

75
}τμrπhHχorHμHvτryHliψhtHxw}}wHriψψsHνosonHproρuπτρHinHρτπμysHoχHthτHYZ^Hqτ–HsπμlμrHνosonHμnρH
ρτπμyinψHintoHˇ�HlτptonsHinHppHπollisionsHμtHPHsqrt{s}gbHQH~τ–VHJournalvofvHighvEnergyvPhysicsTH2016TH
ZXY_THY

5.4 16

74 wτμsurτmτntHoχHρiχχτrτntiμlHπrossHsτπtionsHχorHriψψsHνosonHproρuπtionHinHthτHρiphotonHρτπμyH
πhμnnτlHinHppHπollisionsHμtHℓpormulμdHsττHtτxt√VHEuropeanvPhysicalvJournalvCTH2016THa_THY[ 4.2 35

73 wτμsurτmτntHoχHthτHρouνlτUρiχχτrτntiμlHinπlusivτHjτtHπrossHsτπtionHinHprotonUprotonHπollisionsHμtH
ℓpormulμdHsττHtτxt√VHEuropeanvPhysicalvJournalvCTH2016THa_TH]^Y 4.2 36

72 ~rμppinψHinHprotonHirrμρiμtτρHpSUnUnSsiliπonHsτnsorsHμtHχluτnπτsHμntiπipμtτρHμtHthτHrvUvrmHoutτrH
trμπkτrVHJournalvofvInstrumentationTH2016THYYTHzX]XZ[UzX]XZ[ 1 8

71 wτμsurτmτntHoχHthτHℓpormulμdHsττHtτxt√HπrossHsτπtionHinHppHπollisionsHμtHℓpormulμdHsττHtτxt√H~τ–μnρH
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