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i Paper IF Citations

460
rnρlusivψGμnτGτiffψrψntiμlGρrossGsψρtionGmψμsurψmψntsGofGsinglψGtopGquμrkGproτuρtionGinGμssoρiμtionG
withGμGZGνosonGinGprotonTprotonGρollisionsGμtGKKGsqrt{s}GKKGfGXZG}ψ’UGJournalqofqHighqEnergyqPhysicsSG
2022SGYWYYSGX

5.4 0

459
|ψμrρhGforGflμvorTρhμngingGnψutrμlGρurrψntGintψrμρtionsGofGthψGtopGquμrkGμnτGthψGqiggsGνosonG
τψρμyingGtoGμGνottomGquμrkTμntiquμrkGpμirGμtGKKGsqrt{s}GKKGfGXZG}ψ’UGJournalqofqHighqEnergyqPhysicsSG
2022SGYWYYSGX

5.4 1

458 |ψμrρhGforGlongTlivψτGpμrtiρlψsGτψρμyingGtoGlψptonsGwithGlμrgψGimpμρtGpμrμmψtψrGinGprotonTprotonG
ρollisionsGμtGUUGEuropeanqPhysicalqJournalqCSG2022SGaYSGX]Z 4.2 0

457 |tuτyGofGτijψtGψvψntsGwithGlμrgψGrμpiτityGsψpμrμtionGinGprotonTprotonGρollisionsGμtGKKGsqrt{s}GKKGfG
YU_^G}ψ’UGJournalqofqHighqEnergyqPhysicsSG2022SGYWYYSGX 5.4

456 |ψμrρhGforGlowTmμssGτilψptonGrψsonμnρψsGinGqiggsGνosonGτψρμysGtoGfourTlψptonGfinμlGstμtψsGinG
protonTprotonGρollisionsGμtGUUGEuropeanqPhysicalqJournalqCSG2022SGaYSGYbW 4.2 0

455
|ψμrρhGforGsupψrsymmψtryGinGfinμlGstμtψsGwithGtwoGorGthrψψGsoftGlψptonsGμnτGmissingGtrμnsvψrsψG
momψntumGinGprotonTprotonGρollisionsGμtGKKGsqrt{s}GKKGfGXZG}ψ’UGJournalqofqHighqEnergyqPhysicsSG
2022SGYWYYSGX

5.4 0

454 |ψμrρhGforGμGrightThμnτψτG–GνosonGμnτGμGhψμvyGnψutrinoGinGprotonTprotonGρollisionsGμtGKKGsqrt{s}GKKG
fGXZG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2022SGYWYYSGX 5.4 0

453 |ψμrρhGforGμGhψμvyGrψsonμnρψGτψρμyingGintoGμGtopGquμrkGμnτGμG–GνosonGinGthψGlψptonRjψtsGfinμlGstμtψG
μtGKKGsqrt{s}GKKGfGXZG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2022SGYWYYSGX 5.4 0

452 |ψμrρhGforGhψμvyGrψsonμnρψsGτψρμyingGtoGZZGorGZ–GμnτGμxionTlikψGpμrtiρlψsGmψτiμtingGnonrψsonμntG
ZZGorGZqGproτuρtionGμtGKKGsqrt{s}GKKGfGXZG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2022SGYWYYSGX 5.4 0

451 vψμsurψmψntGμnτGzlmGμnμlysisGofGτouνlψTτiffψrψntiμlGinρlusivψGjψtGρrossGsψρtionsGinGprotonTprotonG
ρollisionsGμtGKKGsqrt{s}GKKGfGXZG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2022SGYWYYSGX 5.4 0

450 vψμsurψmψntGofGthψGinρlusivψGKKGmμthrm{t}ovψrlinψ{mμthrm{t}}GKKGproτuρtionGρrossGsψρtionGinG
protonTprotonGρollisionsGμtGKKGsqrt{s}GKKGfG]UWYG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2022SGYWYYSGX 5.4

449 lomνinψτGsψμrρhψsGforGthψGproτuρtionGofGsupψrsymmψtriρGtopGquμrkGpμrtnψrsGinGprotonTprotonG
ρollisionsGμtUGEuropeanqPhysicalqJournalqCSG2021SGaXSGb_W 4.2 3

448 |ψμrρhGforGρhμrginoTnψutrμlinoGproτuρtionGinGψvψntsGwithGqiggsGμnτG–GνosonsGusingGXZ_Gfνâ��XGofG
protonTprotonGρollisionsGμtGOGsqrt{s}GPGfGXZG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2021SGYWYXSGX 5.4 1

447 |ψμrρhGforGτμrkGphotonsGinGqiggsGνosonGproτuρtionGviμGvψρtorGνosonGfusionGinGprotonTprotonG
ρollisionsGμtGOGsqrt{s}GPGfGXZG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2021SGYWYXSGX 5.4 2

446 vψμsurψmψntsGofGproτuρtionGρrossGsψρtionsGμnτGρonstrμintsGonGμnomμlousGtriplψGgμugψGρouplingsG
μtUGEuropeanqPhysicalqJournalqCSG2021SGaXSGYWW 4.2 5

445 vψμsurψmψntGofGthψGinρlusivψGμnτGτiffψrψntiμlGqiggsGνosonGproτuρtionGρrossGsψρtionsGinGthψG
lψptoniρG––GτψρμyGmoτψGμtGOGsqrt{s}GPGfGXZG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2021SGYWYXSGX 5.4 3

444
|ψμrρhGforGnonrψsonμntGqiggsGνosonGpμirGproτuρtionGinGfinμlGstμtψsGwithGtwoGνottomGquμrksGμnτG
twoGphotonsGinGprotonTprotonGρollisionsGμtGOGsqrt{s}GPGfGXZG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2021SG
YWYXSGX

5.4 4
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443 |ψμrρhGforGnψwGphysiρsGinGtopGquμrkGproτuρtionGwithGμττitionμlGlψptonsGinGprotonTprotonGρollisionsG
μtGOGsqrt{s}GPGfGXZG}ψ’GusingGψffψρtivψGfiψlτGthψoryUGJournalqofqHighqEnergyqPhysicsSG2021SGYWYXSGX 5.4 4

442 vψμsurψmψntGofGτiffψrψntiμlGρrossGsψρtionsGforGZGνosonsGproτuρψτGinGμssoρiμtionGwithGρhμrmGjψtsGinG
ppGρollisionsGμtGOGsqrt{s}GPGfGXZG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2021SGYWYXSGX 5.4 1

441
|ψμrρhGforGsupψrsymmψtryGinGfinμlGstμtψsGwithGtwoGoppositψlyGρhμrgψτGsμmψTflμvorGlψptonsGμnτG
missingGtrμnsvψrsψGmomψntumGinGprotonTprotonGρollisionsGμtGOGsqrt{s}GPGfGXZG}ψ’UGJournalqofqHighq
EnergyqPhysicsSG2021SGYWYXSGX

5.4 6

440 mψvψlopmψntGμnτGvμliτμtionGofGqn{–rp´ _GtunψsGfromGlv|GunτψrlyingTψvψntGmψμsurψmψntsUG
EuropeanqPhysicalqJournalqCSG2021SGaXSGZXY 4.2 1

439 jngulμrGμnμlysisGofGthψGτψρμyGkRGTgGtQOabYPR˛…R˛…â��GinGprotonTprotonGρollisionsGμtGOGsqrt{mμthrm{s}}GPGfG
aG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2021SGYWYXSGX 5.4 2

438 vψμsurψmψntGofGthψGqiggsGνosonGproτuρtionGrμtψGinGμssoρiμtionGwithGtopGquμrksGinGfinμlGstμtψsGwithG
ψlψρtronsSGmuonsSGμnτGhμτroniρμllyGτψρμyingGtμuGlψptonsGμtUGEuropeanqPhysicalqJournalqCSG2021SGaXSGZ_a 4.2 5

437 vψμsurψmψntGofGνGjψtGshμpψsGinGprotonTprotonGρollisionsGμtGOGsqrt{s}GPGfG]UWYG}ψ’UGJournalqofqHighq
EnergyqPhysicsSG2021SGYWYXSGX 5.4 0

436 oirstGmψμsurψmψntGofGlμrgψGμrψμGjψtGtrμnsvψrsψGmomψntumGspψρtrμGinGhψμvyTionGρollisionsUGJournalq
ofqHighqEnergyqPhysicsSG2021SGYWYXSGX 5.4 2

435 |tuτyGofGmrψllT±μnGτimuonGproτuρtionGinGprotonTlψμτGρollisionsGμtGOGsqrt{sα{mμthrm{ww}}}GPGfGaUX^G
}ψ’UGJournalqofqHighqEnergyqPhysicsSG2021SGYWYXSGX 5.4 0

434
vψμsurψmψntsGofGthψGτiffψrψntiμlGρrossGsψρtionsGofGthψGproτuρtionGofGZGRGjψtsGμnτG˛‡GRGjψtsGμnτGofGZG
νosonGψmissionGρollinψμrGwithGμGjψtGinGppGρollisionsGμtGOGsqrt{s}GPGfGXZG}ψ’UGJournalqofqHighqEnergyq
PhysicsSG2021SGYWYXSGX

5.4

433 rnTmψτiumGmoτifiρμtionGofGτijψtsGinGyνyνGρollisionsGμtGOGsqrt{sα{mμthrm{ww}}}GPGfG]UWYG}ψ’UGJournalq
ofqHighqEnergyqPhysicsSG2021SGYWYXSGX 5.4 0

432
vψμsurψmψntGofGthψGZGνosonGτiffψrψntiμlGproτuρtionGρrossGsψρtionGusingGitsGinvisiνlψGτψρμyGmoτψGOZG
TgGOGnuGovψrlinψ{nu}GPPGinGprotonTprotonGρollisionsGμtGOGsqrt{s}GPGfGXZG}ψ’UGJournalqofqHighqEnergyqPhysicsSG
2021SGYWYXSGX

5.4

431 vψμsurψmψntsGofGproτuρtionGρrossGsψρtionsGofGthψGqiggsGνosonGinGthψGfourTlψptonGfinμlGstμtψGinG
protonTprotonGρollisionsGμtUGEuropeanqPhysicalqJournalqCSG2021SGaXSG[aa 4.2 5

430 vψμsurψmψntsGofGqiggsGνosonGproτuρtionGρrossGsψρtionsGμnτGρouplingsGinGthψGτiphotonGτψρμyG
ρhμnnψlGμtGOGsqrt{mμthrm{s}}GPGfGXZG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2021SGYWYXSGX 5.4 3

429 |ψμrρhGforGrψsonμntGμnτGnonrψsonμntGnψwGphψnomψnμGinGhighTmμssGτilψptonGfinμlGstμtψsGμtGOGsqrt{s}G
PGfGXZG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2021SGYWYXSGX 5.4 5

428 |ψμrρhGforGthψGlψptonGflμvorGviolμtingGτψρμyGˇ�GTgGZ˛…GinGprotonTprotonGρollisionsGμtGOGsqrt{mμthrm{s}}GPGfG
XZG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2021SGYWYXSGX 5.4 1

427 |ψμrρhGforGτμrkGmμttψrGproτuρψτGinGμssoρiμtionGwithGμGlψptoniρμllyGτψρμyingGνosonGinGprotonTprotonG
ρollisionsGμtUGEuropeanqPhysicalqJournalqCSG2021SGaXSGXZ 4.2 7

426 nviτψnρψGforGqiggsGνosonGτψρμyGtoGμGpμirGofGmuonsUGJournalqofqHighqEnergyqPhysicsSG2021SGYWYXSGX 5.4 14
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425 |ψμrρhGforGtopGsquμrkGpμirGproτuρtionGusingGτilψptonGfinμlGstμtψsGinGρollisionGτμtμGρollψρtψτGμtUG
EuropeanqPhysicalqJournalqCSG2021SGaXSGZ 4.2 5

424 v~|ilcGμGmoτψlTunspψρifiρGsψμrρhGforGnψwGphysiρsGinGprotonTprotonGρollisionsGμtUGEuropeanqPhysicalq
JournalqCSG2021SGaXSG^Yb 4.2 4

423 |ψμrρhGforGμGhψμvyGvψρtorGrψsonμnρψGτψρμyingGtoGμG´ νosonGμnτGμGqiggsGνosonGinGprotonTprotonG
ρollisionsGμtUGEuropeanqPhysicalqJournalqCSG2021SGaXSG^aa 4.2 0

422 |ψμrρhGforGρhμrgψτGqiggsGνosonsGproτuρψτGinGvψρtorGνosonGfusionGproρψssψsGμnτGτψρμyingGintoG
vψρtorGνosonGpμirsGinGprotonTprotonGρollisionsGμtUGEuropeanqPhysicalqJournalqCSG2021SGaXSG_YZ 4.2 3

421 vψμsurψmψntsGofGμngulμrGτistμnρψGμnτGmomψntumGrμtioGτistriνutionsGinGthrψψTjψtGμnτGRGtwoTjψtG
finμlGstμtψsGinGρollisionsUGEuropeanqPhysicalqJournalqCSG2021SGaXSGa]Y 4.2 0

420 yrψρisionGluminosityGmψμsurψmψntGinGprotonTprotonGρollisionsGμtGinGYWX]GμnτGYWX^GμtGlv|UG
EuropeanqPhysicalqJournalqCSG2021SGaXSGaWW 4.2 7

419 yψrformμnρψGofGthψGlv|GuψvψlTXGtriggψrGinGprotonTprotonGρollisionsGμtGâ��sGfGXZG}ψ’UGJournalqofq
InstrumentationSG2020SGX]SGyXWWX_TyXWWX_ 1 23

418 |ψμrρhGforGτψρμysGofGthψGXY]Gpψ’GqiggsGνosonGintoGμGZGνosonGμnτGμGˇ�GorGhGmψsonUGJournalqofqHighq
EnergyqPhysicsSG2020SGYWYWSGX 5.4 2

417 |ψμrρhGforGτirψρtGtopGsquμrkGpμirGproτuρtionGinGψvψntsGwithGonψGlψptonSGjψtsSGμnτGmissingGtrμnsvψrsψG
momψntumGμtGXZG}ψ’GwithGthψGlv|GψxpψrimψntUGJournalqofqHighqEnergyqPhysicsSG2020SGYWYWSGX 5.4 12

416 |ψμrρhGforGhighGmμssGτijψtGrψsonμnρψsGwithGμGnψwGνμρkgrounτGprψτiρtionGmψthoτGinGprotonTprotonG
ρollisionsGμtGOGsqrt{s}GPGfGXZG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2020SGYWYWSGX 5.4 20

415
|ψμrρhGforGsupψrsymmψtryGinGprotonTprotonGρollisionsGμtGOGsqrt{s}GPGfGXZG}ψ’GinGψvψntsGwithG
highTmomψntumGZGνosonsGμnτGmissingGtrμnsvψrsψGmomψntumUGJournalqofqHighqEnergyqPhysicsSG2020SG
YWYWSGX

5.4 1

414 vψμsurψmψntGofGtopGquμrkGpμirGproτuρtionGinGμssoρiμtionGwithGμGZGνosonGinGprotonTprotonGρollisionsG
μtGOGsqrt{mμthrm{s}}GPGfGXZG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2020SGYWYWSGX 5.4 8

413 |ψμrρhGforGμnGψxρitψτGlψptonGthμtGτψρμysGviμGμGρontμρtGintψrμρtionGtoGμGlψptonGμnτGtwoGjψtsGinG
protonTprotonGρollisionsGμtGOGsqrt{s}GPGfGXZG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2020SGYWYWSGX 5.4 1

412
|ψμrρhGforGnψwGnψutrμlGqiggsGνosonsGthroughGthψGOGmμthrm{q}toGmμthrm{Zj}toG
{ψll}≥{R}{ψll}≥{T}mμthrm{ν}ovψrlinψ{mμthrm{ν}}GPGproρψssGinGppGρollisionsGμtGOGsqrt{s}GPGfGXZG}ψ’UG
JournalqofqHighqEnergyqPhysicsSG2020SGYWYWSGX

5.4 10

411 |ψμrρhGforGτirψρtGpμirGproτuρtionGofGsupψrsymmψtriρGpμrtnψrsGtoGthψGlψptonGinGprotonTprotonG
ρollisionsGμtUGEuropeanqPhysicalqJournalqCSG2020SGaWSGXab 4.2 3

410 vixψτGhighψrTorτψrGμnisotropiρGflowGμnτGnonlinψμrGrψsponsψGρoψffiρiψntsGofGρhμrgψτGpμrtiρlψsGinG
ρollisionsGμtGμnτG]UWYUGEuropeanqPhysicalqJournalqCSG2020SGaWSG]Z[ 4.2 6

409
vψμsurψmψntGofGthψGρrossGsψρtionGforGψlψρtrowψμkGproτuρtionGofGμGZGνosonSGμGphotonGμnτGtwoGjψtsG
inGprotonTprotonGρollisionsGμtGOGsqrt{mμthrm{s}}GPGfGXZG}ψ’GμnτGρonstrμintsGonGμnomμlousGquμrtiρG
ρouplingsUGJournalqofqHighqEnergyqPhysicsSG2020SGYWYWSGX

5.4 7

408
mψtψrminμtionGofGthψGstrongGρouplingGρonstμntG˛–|OmZPGfromGmψμsurψmψntsGofGinρlusivψG–´–GμnτGZG
νosonGproτuρtionGρrossGsψρtionsGinGprotonTprotonGρollisionsGμtGOGsqrt{mμthrm{s}}GPGfG_GμnτGaG}ψ’UG
JournalqofqHighqEnergyqPhysicsSG2020SGYWYWSGX

5.4 2
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407
vψμsurψmψntGofGthψGtopGquμrkGforwμrτTνμρkwμrτGproτuρtionGμsymmψtryGμnτGthψGμnomμlousG
ρhromoψlψρtriρGμnτGρhromomμgnψtiρGmomψntsGinGppGρollisionsGμtGOGsqrt{s}GPGfGXZG}ψ’UGJournalqofqHighq
EnergyqPhysicsSG2020SGYWYWSGX

5.4 3

406 vψμsurψmψntGofGψlψρtrowψμkGproτuρtionGofGμGνosonGinGμssoρiμtionGwithGtwoGjψtsGinGprotonTprotonG
ρollisionsGμtUGEuropeanqPhysicalqJournalqCSG2020SGaWSG[Z 4.2 6

405 |ψμrρhGforGtopGsquμrkGpμirGproτuρtionGinGμGfinμlGstμtψGwithGtwoGtμuGlψptonsGinGprotonTprotonG
ρollisionsGμtGOGsqrt{s}GPGfGXZG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2020SGYWYWSGX 5.4 1

404 nviτψnρψGforGOtψxtG{–}tψxtG{–}PGproτuρtionGfromGτouνlψTpμrtonGintψrμρtionsGinGprotonâ��protonG
ρollisionsGμtGOsqrt{s}GfGXZGStψxtG{}ψ’}GPUGEuropeanqPhysicalqJournalqCSG2020SGaWSGX 4.2 4

403 |ψμrρhGforGproτuρtionGofGfourGtopGquμrksGinGfinμlGstμtψsGwithGsμmψTsignGorGmultiplψGlψptonsGinG
protonTprotonGρollisionsGμtUGEuropeanqPhysicalqJournalqCSG2020SGaWSG_] 4.2 24

402
yv}GglμssGwinτowGsψnsitivityGtoGgμmmμTrμyscGjGτigitμlGsignμlGproρψssingGμpproμρhUGNuclearq
InstrumentsqandqMethodsqinqPhysicsqResearch,qSectionqA:qAccelerators,qSpectrometers,qDetectorsqandq
AssociatedqEquipmentSG2020SGb]_SGX^Z[WX

1.2 1

401 |ψμrρhψsGforGphysiρsGνψyonτGthψGstμnτμrτGmoτψlGwithGthψGvμriμνlψGinGhμτroniρGfinμlGstμtψsGwithGμnτG
withoutGτisμppψμringGtrμρksGinGprotonTprotonGρollisionsGμtUGEuropeanqPhysicalqJournalqCSG2020SGaWSGZ 4.2 16

400 nxtrμρtionGμnτGvμliτμtionGofGμGnψwGsψtGofGlv|GpythiμaGtunψsGfromGunτψrlyingTψvψntGmψμsurψmψntsUG
EuropeanqPhysicalqJournalqCSG2020SGaWSG[ 4.2 61

399 |ψμrρhGforGlψptonGflμvourGviolμtingGτψρμysGofGμGnψutrμlGhψμvyGqiggsGνosonGtoG˛…ˇ�GμnτGψˇ�GinG
protonTprotonGρollisionsGμtGOGsqrt{s}GPGfGXZG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2020SGYWYWSGX 5.4 6

398 jGsψμrρhGforGthψGstμnτμrτGmoτψlGqiggsGνosonGτψρμyingGtoGρhμrmGquμrksUGJournalqofqHighqEnergyq
PhysicsSG2020SGYWYWSGX 5.4 9

397 |ψμrρhGforGμGhψμvyGqiggsGνosonGτψρμyingGtoGμGpμirGofG–GνosonsGinGprotonTprotonGρollisionsGμtGOG
sqrt{s}GPGfGXZG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2020SGYWYWSGX 5.4 11

396 |ψμrρhGforGτμrkGmμttψrGpμrtiρlψsGproτuρψτGinGμssoρiμtionGwithGμGqiggsGνosonGinGprotonTprotonG
ρollisionsGμtGOGsqrt{mμthrm{s}}GPGfGXZG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2020SGYWYWSGX 5.4 7

395 jGmultiTτimψnsionμlGsψμrρhGforGnψwGhψμvyGrψsonμnρψsGτψρμyingGtoGνoostψτGSGSGorGνosonGpμirsGinGthψG
τijψtGfinμlGstμtψGμtGXZ´ UGEuropeanqPhysicalqJournalqCSG2020SGaWSGYZ_ 4.2 10

394 vψμsurψmψntGofGsinglψTτiffrμρtivψGτijψtGproτuρtionGinGprotonTprotonGρollisionsGμtGwithGthψGlv|GμnτG
}x}nvGψxpψrimψntsUGEuropeanqPhysicalqJournalqCSG2020SGaWSGXX^[ 4.2 0

393 vψμsurψmψntGofGτiffψrψntiμlGρrossGsψρtionsGμnτGρhμrgψGrμtiosGforGTρhμnnψlGsinglψGtopGquμrkG
proτuρtionGinGprotonTprotonGρollisionsGμtUGEuropeanqPhysicalqJournalqCSG2020SGaWSGZ_W 4.2 4

392
vψμsurψmψntGofGOhνoxG{t}{νμr{hνoxG{t}}}PGnormμlisψτGmultiTτiffψrψntiμlGρrossGsψρtionsGinGO{tψxtG
{p}}{tψxtG{p}}GPGρollisionsGμtGOsqrt{s}fXZS{tψxtG{}ψ’}}GPSGμnτGsimultμnψousGτψtψrminμtionGofGthψGstrongG
ρouplingGstrψngthSGtopGquμrkGpolψGmμssSGμnτGpμrtonGτistriνutionGfunρtionsUGEuropeanqPhysicalq
JournalqCSG2020SGaWSGX

4.2 13

391
|ψμrρhGforGμGρhμrgψτGqiggsGνosonGτψρμyingGintoGtopGμnτGνottomGquμrksGinGψvψntsGwithGψlψρtronsGorG
muonsGinGprotonTprotonGρollisionsGμtGOGsqrt{mμthrm{s}}GPGfGXZG}ψ’UGJournalqofqHighqEnergyqPhysicsSG
2020SGYWYWSGX

5.4 16

390 mψpψnτψnρψGofGinρlusivψGjψtGproτuρtionGonGthψGμntiTk}GτistμnρψGpμrμmψtψrGinGppGρollisionsGμtGOG
sqrt{mμthrm{s}}GPGfGXZG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2020SGYWYWSGX 5.4 3
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389 rnρlusivψGsψμrρhGforGhighlyGνoostψτGqiggsGνosonsGτψρμyingGtoGνottomGquμrkTμntiquμrkGpμirsGinG
protonTprotonGρollisionsGμtGOGsqrt{s}GPGfGXZG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2020SGYWYWSGX 5.4 1

388 }hψGproτuρtionGofGisolμtψτGphotonsGinGyνyνGμnτGppGρollisionsGμtGOGsqrt{sα{mμthrm{ww}}}GPGfG]UWYG}ψ’UG
JournalqofqHighqEnergyqPhysicsSG2020SGYWYWSGX 5.4 2

387 rnvψstigμtionGintoGthψGψvψntTμρtivityGτψpψnτψnρψGofGhOn|PGrψlμtivψGproτuρtionGinGprotonTprotonG
ρollisionsGμtGOGsqrt{s}GPGfG_G}ψ’UGJournalqofqHighqEnergyqPhysicsSG2020SGYWYWSGX 5.4 3

386 kosψTninstψinGρorrψlμtionsGofGρhμrgψτGhμτronsGinGprotonTprotonGρollisionsGμtGOGsqrt{s}GPGfGXZG}ψ’UG
JournalqofqHighqEnergyqPhysicsSG2020SGYWYWSGX 5.4 2

385 jGmψψpGwψurμlGwψtworkGforG|imultμnψousGnstimμtionGofGνGsψtGnnψrgyGμnτG{ψsolutionUGComputingq
andqSoftwareqforqBigqScienceSG2020SG[SGXW 6 3

384 |ψμrρhGforGψlψρtrowψμkGproτuρtionGofGμGvψρtorTlikψG}GquμrkGusingGfullyGhμτroniρGfinμlGstμtψsUGJournalq
ofqHighqEnergyqPhysicsSG2020SGYWYWSGX 5.4 8

383
|ψμrρhGforGμGhψμvyGpsψuτosρμlμrGqiggsGνosonGτψρμyingGintoGμGXY]Gpψ’GqiggsGνosonGμnτGμGZGνosonGinG
finμlGstμtψsGwithGtwoGtμuGμnτGtwoGlightGlψptonsGμtGOGsqrt{s}GPGfGXZG}ψ’UGJournalqofqHighqEnergyqPhysicsSG
2020SGYWYWSGX

5.4 5

382 vψμsurψmψntGofGpropψrtiψsGofGOG{mμthrm{k}}α{mμthrm{s}}≥WGPTgG˛…R˛…â��GτψρμysGμnτGsψμrρhGforGkWTgG˛…R˛…â��G
withGthψGlv|GψxpψrimψntUGJournalqofqHighqEnergyqPhysicsSG2020SGYWYWSGX 5.4 10

381 |ψμrρhGforGμGlightGpsψuτosρμlμrGqiggsGνosonGinGthψGνoostψτG˛…˛…ˇ� ˇ�GfinμlGstμtψGinGprotonTprotonG
ρollisionsGμtGOGsqrt{s}GPGfGXZG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2020SGYWYWSGX 5.4 9

380 yψrformμnρψGofGthψGrψρonstruρtionGμnτGiτψntifiρμtionGofGhighTmomψntumGmuonsGinGprotonTprotonG
ρollisionsGμtGâ��sGfGXZG}ψ’UGJournalqofqInstrumentationSG2020SGX]SGyWYWY_TyWYWY_ 1 11

379 vψμsurψmψntGofGquμrkTGμnτGgluonTlikψGjψtGfrμρtionsGusingGjψtGρhμrgψGinGyνyνGμnτGppGρollisionsGμtG
]UWYG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2020SGYWYWSGX 5.4 4

378 vψμsurψmψntGofGthψGρrossGsψρtionGforGOGmμthrm{t}ovψrlinψ{mμthrm{t}}GPGproτuρtionGwithGμττitionμlG
jψtsGμnτGνGjψtsGinGppGρollisionsGμtGOGsqrt{s}GPGfGXZG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2020SGYWYWSGX 5.4 1

377 |ψμrρhGforGρhμrgψτGqiggsGνosonsGτψρμyingGintoGμGtopGμnτGμGνottomGquμrkGinGthψGμllTjψtGfinμlGstμtψGofG
ppGρollisionsGμtGOGsqrt{s}GPGfGXZG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2020SGYWYWSGX 5.4 13

376 |ψμrρhGforGhψμvyGqiggsGνosonsGτψρμyingGtoGμGtopGquμrkGpμirGinGprotonTprotonGρollisionsGμtGOGsqrt{s}GPG
fGXZG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2020SGYWYWSGX 5.4 18

375 lμliνrμtionGofGthψGlv|GhμτronGρμlorimψtψrsGusingGprotonTprotonGρollisionGτμtμGμtGâ��sGfGXZG}ψ’UG
JournalqofqInstrumentationSG2020SGX]SGyW]WWYTyW]WWY 1

374 |tuτyGofGρψntrμlGψxρlusivψGproτuρtionGinGprotonTprotonGρollisionsGμtGμnτGXZ}ψ’UGEuropeanqPhysicalq
JournalqCSG2020SGaWSG_Xa 4.2 2

373 |ψμrρhGforGphysiρsGνψyonτGthψGstμnτμrτGmoτψlGinGψvψntsGwithGjψtsGμnτGtwoGsμmψTsignGorGμtGlψμstG
thrψψGρhμrgψτGlψptonsGinGprotonTprotonGρollisionsGμtUGEuropeanqPhysicalqJournalqCSG2020SGaWSG_]Y 4.2 2

372 |ψμrρhGforGphysiρsGνψyonτGthψGstμnτμrτGmoτψlGinGmultilψptonGfinμlGstμtψsGinGprotonTprotonG
ρollisionsGμtGOGsqrt{s}GPGfGXZG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2020SGYWYWSGX 5.4 8
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371 vψμsurψmψntGofGthψGtopGquμrkGpμirGproτuρtionGρrossGsψρtionGinGτilψptonGfinμlGstμtψsGρontμiningGonψG
ˇ�GlψptonGinGppGρollisionsGμtGOGsqrt{s}GPGfGXZG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2020SGYWYWSGX 5.4 0

370 jzimuthμlGsψpμrμtionGinGnψμrlyGνμρkTtoTνμρkGjψtGtopologiψsGinGinρlusivψGYTGμnτGZTjψtGψvψntsGinG
ρollisionsGμtUGEuropeanqPhysicalqJournalqCSG2019SG_bSG__Z 4.2 0

369 |ψμrρhGforGρhμrgψτGqiggsGνosonsGinGthψGq´–GTgGˇ�´–˛‰ˇ�GτψρμyGρhμnnψlGinGprotonTprotonGρollisionsGμtGOG
sqrt{s}fXZGPG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2019SGYWXbSGX 5.4 24

368 |ψμrρhGforGrψsonμntGproτuρtionGofGsψρonτTgψnψrμtionGslψptonsGwithGsμmψTsignGτimuonGψvψntsGinG
protonTprotonGρollisionsGμtUGEuropeanqPhysicalqJournalqCSG2019SG_bSGZW] 4.2 2

367
|ψμrρhGforGsupψrsymmψtryGwithGμGρomprψssψτGmμssGspψρtrumGinGthψGvψρtorGνosonGfusionGtopologyG
withGXTlψptonGμnτGWTlψptonGfinμlGstμtψsGinGprotonTprotonGρollisionsGμtGOGsqrt{s}GPGfGXZG}ψ’UGJournalqofq
HighqEnergyqPhysicsSG2019SGYWXbSGX

5.4 8

366 |ψμrρhGforGμGlowTmμssGˇ�â��ˇ�RGrψsonμnρψGinGμssoρiμtionGwithGμGνottomGquμrkGinGprotonTprotonG
ρollisionsGμtGOGsqrt{s}GPGfGXZG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2019SGYWXbSGX 5.4 4

365
|ψμrρhGforGthψGμssoρiμtψτGproτuρtionGofGthψGqiggsGνosonGμnτGμGvψρtorGνosonGinGprotonTprotonG
ρollisionsGμtGOGsqrt{s}GPGfGXZG}ψ’GviμGqiggsGνosonGτψρμysGtoGˇ�GlψptonsUGJournalqofqHighqEnergyqPhysicsSG
2019SGYWXbSGX

5.4 3

364 |ψμrρhGforGthψGpμirGproτuρtionGofGlightGtopGsquμrksGinGthψGψ´–˛…hGfinμlGstμtψGinGprotonTprotonGρollisionsG
μtGOGsqrt{s}fXZGPG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2019SGYWXbSGX 5.4 4

363 lomνinψτGmψμsurψmψntsGofGqiggsGνosonGρouplingsGinGprotonTprotonGρollisionsGμtUGEuropeanq
PhysicalqJournalqCSG2019SG_bSG[YX 4.2 153

362 |ψμrρhGforGsupψrsymmψtryGinGψvψntsGwithGμGphotonSGjψtsSGTjψtsSGμnτGmissingGtrμnsvψrsψGmomψntumGinG
protonTprotonGρollisionsGμtGXZUGEuropeanqPhysicalqJournalqCSG2019SG_bSG[[[ 4.2 1

361
vψμsurψmψntsGofGthψGppGTgG–ZGinρlusivψGμnτGτiffψrψntiμlGproτuρtionGρrossGsψρtionsGμnτGρonstrμintsG
onGρhμrgψτGμnomμlousGtriplψGgμugψGρouplingsGμtGOGsqrt{s}GPGfGXZG}ψ’UGJournalqofqHighqEnergyqPhysicsSG
2019SGYWXbSGX

5.4 10

360 vψμsurψmψntGofGthψGproτuρtionGρrossGsψρtionSGthψGtopGquμrkGmμssSGμnτGthψGstrongGρouplingG
ρonstμntGusingGτilψptonGψvψntsGinGppGρollisionsGμtUGEuropeanqPhysicalqJournalqCSG2019SG_bSGZ^a 4.2 27

359 vψμsurψmψntGofGthψGψnψrgyGτψnsityGμsGμGfunρtionGofGpsψuτorμpiτityGinGprotonâ��protonGρollisionsGμtG
Osqrt{s}GfXZStψxtG{}ψ’}GPUGEuropeanqPhysicalqJournalqCSG2019SG_bSGX 4.2 7

358
|ψμrρhGforGnonrψsonμntGqiggsGνosonGpμirGproτuρtionGinGthψGOG
mμthrm{ν}ovψrlinψ{mμthrm{ν}}mμthrm{ν}ovψrlinψ{mμthrm{ν}}GPGfinμlGstμtψGμtGOGsqrt{s}GPGfGXZG}ψ’UG
JournalqofqHighqEnergyqPhysicsSG2019SGYWXbSGX

5.4 4

357 |ψμrρhGforGτμrkGmμttψrGproτuρψτGinGμssoρiμtionGwithGμGqiggsGνosonGτψρμyingGtoGμGpμirGofGνottomG
quμrksGinGprotonTprotonGρollisionsGμtUGEuropeanqPhysicalqJournalqCSG2019SG_bSGYaW 4.2 12

356 |ψμrρhGforGρontμρtGintψrμρtionsGμnτGlμrgψGψxtrμGτimψnsionsGinGthψGτilψptonGmμssGspψρtrμGfromG
protonTprotonGρollisionsGμtGOGsqrt{s}fXZGPG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2019SGYWXbSGX 5.4 8

355 |ψμrρhGforGvψρtorTlikψGquμrksGinGψvψntsGwithGtwoGoppositψlyGρhμrgψτGlψptonsGμnτGjψtsGinG
protonTprotonGρollisionsGμtUGEuropeanqPhysicalqJournalqCSG2019SG_bSGZ^[ 4.2 18

354 |ψμrρhGforGsinglψGproτuρtionGofGvψρtorTlikψGquμrksGτψρμyingGtoGμGtopGquμrkGμnτGμGνosonGinG
protonTprotonGρollisionsGμtUGEuropeanqPhysicalqJournalqCSG2019SG_bSGbW 4.2 6
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353 |tuτyGofGthψGunτψrlyingGψvψntGinGtopGquμrkGpμirGproτuρtionGinGρollisionsGμtGXZUGEuropeanqPhysicalq
JournalqCSG2019SG_bSGXYZ 4.2 4

352 |ψμrρhGforGrμrψGτψρμysGofGμnτGqiggsGνosonsGtoGμnτGμGphotonGinGprotonTprotonGρollisionsGμtGfGXZUG
EuropeanqPhysicalqJournalqCSG2019SG_bSGb[ 4.2 7

351 |ψμrρhGforGnψwGphysiρsGinGfinμlGstμtψsGwithGμGsinglψGphotonGμnτGmissingGtrμnsvψrsψGmomψntumGinG
protonTprotonGρollisionsGμtGOGsqrt{s}fXZGPG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2019SGYWXbSGX 5.4 9

350
vψμsurψmψntsGofGOGmμthrm{t}ovψrlinψ{mμthrm{t}}GPGτiffψrψntiμlGρrossGsψρtionsGinGprotonTprotonG
ρollisionsGμtGOGsqrt{mμthrm{s}}fXZGPG}ψ’GusingGψvψntsGρontμiningGtwoGlψptonsUGJournalqofqHighqEnergyq
PhysicsSG2019SGYWXbSGX

5.4 15

349
|ψμrρhGforGOGmμthrm{t}ovψrlinψ{mμthrm{t}}mμthrm{q}GPGproτuρtionGinGthψGOGmμthrm{q}toG
mμthrm{ν}ovψrlinψ{mμthrm{ν}}GPGτψρμyGρhμnnψlGwithGlψptoniρGOGmμthrm{t}ovψrlinψ{mμthrm{t}}GPG
τψρμysGinGprotonTprotonGρollisionsGμtGOGsqrt{s}fXZGPG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2019SGYWXbSGX

5.4 17

348 |ψμrρhGforGsupψrsymmψtryGinGψvψntsGwithGμGphotonSGμGlψptonSGμnτGmissingGtrμnsvψrsψGmomψntumGinG
protonTprotonGρollisionsGμtGOGsqrt{s}GfGXZGPG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2019SGYWXbSGX 5.4 2

347
vψμsurψmψntGofGinρlusivψGμnτGτiffψrψntiμlGqiggsGνosonGproτuρtionGρrossGsψρtionsGinGthψGτiphotonG
τψρμyGρhμnnψlGinGprotonTprotonGρollisionsGμtGOGsqrt{s}fXZGPG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2019SG
YWXbSGX

5.4 8

346 |ψμrρhGforGrψsonμntGOGmμthrm{t}ovψrlinψ{mμthrm{t}}GPGproτuρtionGinGprotonTprotonGρollisionsGμtGOG
sqrt{s}fXZGPG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2019SGYWXbSGX 5.4 13

345 |ψμrρhGforGproτuρtionGofGqiggsGνosonGpμirsGinGthψGfourGνGquμrkGfinμlGstμtψGusingGlμrgψTμrψμGjψtsGinG
protonTprotonGρollisionsGμtGOGsqrt{s}fXZGPG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2019SGYWXbSGX 5.4 7

344 |ψμrρhGforGhψμvyGrψsonμnρψsGτψρμyingGintoGtwoGqiggsGνosonsGorGintoGμGqiggsGνosonGμnτGμG–GorGZG
νosonGinGprotonTprotonGρollisionsGμtGXZG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2019SGYWXbSGX 5.4 7

343 |ψμrρhGforGhψμvyGvμjorμnμGnψutrinosGinGsμmψTsignGτilψptonGρhμnnψlsGinGprotonTprotonGρollisionsGμtGOG
sqrt{s}fXZGPG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2019SGYWXbSGX 5.4 14

342 vψμsurψmψntGofGτiffψrψntiμlGρrossGsψρtionsGforGinρlusivψGisolμtψτTphotonGμnτGphotonRjψtG
proτuρtionGinGprotonTprotonGρollisionsGμtUGEuropeanqPhysicalqJournalqCSG2019SG_bSGYW 4.2 4

341
|ψμrρhGforGhψμvyGnψutrinosGμnτGthirτTgψnψrμtionGlψptoquμrksGinGhμτroniρGstμtψsGofGtwoGˇ�GlψptonsG
μnτGtwoGjψtsGinGprotonTprotonGρollisionsGμtGOGsqrt{s}fXZGPG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2019SG
YWXbSGX

5.4 18

340 |ψμrρhGforGμG–hGνosonGτψρμyingGtoGμGvψρtorTlikψGquμrkGμnτGμGtopGorGνottomGquμrkGinGthψGμllTjψtsGfinμlG
stμtψUGJournalqofqHighqEnergyqPhysicsSG2019SGYWXbSGX 5.4 4

339 |ψμrρhGforGtopGquμrkGpμrtnψrsGwithGρhμrgψG]VZGinGthψGsμmψTsignGτilψptonGμnτGsinglψTlψptonGfinμlG
stμtψsGinGprotonTprotonGρollisionsGμtGOGsqrt{s}fXZGPG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2019SGYWXbSGX 5.4 9

338
rnρlusivψGsψμrρhGforGsupψrsymmψtryGinGppGρollisionsGμtGOGsqrt{s}fXZGPG}ψ’GusingGrμzorGvμriμνlψsGμnτG
νoostψτGoνjψρtGiτψntifiρμtionGinGzψroGμnτGonψGlψptonGfinμlGstμtψsUGJournalqofqHighqEnergyqPhysicsSG
2019SGYWXbSGX

5.4 2

337 |ψμrρhGforGτμrkGmμttψrGproτuρψτGinGμssoρiμtionGwithGμGsinglψGtopGquμrkGorGμGtopGquμrkGpμirGinG
protonTprotonGρollisionsGμtGOGsqrt{s}fXZGPG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2019SGYWXbSGX 5.4 8

336 |ψμrρhGforGψxρitψτGlψptonsGinGâ��â�� ˛‡GfinμlGstμtψsGinGprotonTprotonGρollisionsGμtGOGsqrt{mμthrm{s}}fXZGPG
}ψ’UGJournalqofqHighqEnergyqPhysicsSG2019SGYWXbSGX 5.4 2
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335 |ψμrρhGforGnψwGpμrtiρlψsGτψρμyingGtoGμGjψtGμnτGμnGψmψrgingGjψtUGJournalqofqHighqEnergyqPhysicsSG2019SG
YWXbSGX 5.4 15

334 |ψμrρhGforGμGhψμvyGrψsonμnρψGτψρμyingGtoGμGtopGquμrkGμnτGμGvψρtorTlikψGtopGquμrkGinGthψGlψptonGRG
jψtsGfinμlGstμtψGinGppGρollisionsGμtGOsqrt{s}GfGXZStψxtG{}ψ’}GPUGEuropeanqPhysicalqJournalqCSG2019SG_bSGX 4.2 6

333 vψμsurψmψntGofGψxρlusivψG´ photoproτuρtionGinGultrμpψriphψrμlGpyνGρollisionsGμtUGEuropeanqPhysicalq
JournalqCSG2019SG_bSG_WY 4.2 13

332 vψμsurψmψntGofGψxρlusivψGphotoproτuρtionGfromGprotonsGinGyνGρollisionsGμtUGEuropeanqPhysicalq
JournalqCSG2019SG_bSGY__ 4.2 19

331 |ψμrρhGforGμGhψμvyGpsψuτosρμlμrGνosonGτψρμyingGtoGμGZGμnτGμGqiggsGνosonGμtUGEuropeanqPhysicalq
JournalqCSG2019SG_bSG]^[ 4.2 20

330 |ψμrρhGforGsupψrsymmψtryGinGfinμlGstμtψsGwithGphotonsGμnτGmissingGtrμnsvψrsψGmomψntumGinG
protonTprotonGρollisionsGμtGXZG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2019SGYWXbSGX 5.4 5

329 vψμsurψmψntGofGthψGtopGquμrkGmμssGinGthψGμllTjψtsGfinμlGstμtψGμtGμnτGρomνinμtionGwithGthψG
lψptonRjψtsGρhμnnψlUGEuropeanqPhysicalqJournalqCSG2019SG_bSGZXZ 4.2 13

328 |ψμrρhGforGτμrkGphotonsGinGτψρμysGofGqiggsGνosonsGproτuρψτGinGμssoρiμtionGwithGZGνosonsGinG
protonTprotonGρollisionsGμtGOGsqrt{s}GPGfGXZG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2019SGYWXbSGX 5.4 7

327 |ψμrρhGforGsupψrsymmψtryGusingGqiggsGνosonGtoGτiphotonGτψρμysGμtGOGsqrt{s}GPGfGXZG}ψ’UGJournalqofq
HighqEnergyqPhysicsSG2019SGYWXbSGX 5.4 2

326 vψμsurψmψntsGofGτiffψrψntiμlGZGνosonGproτuρtionGρrossGsψρtionsGinGprotonTprotonGρollisionsGμtGOG
sqrt{s}GPGfGXZG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2019SGYWXbSGX 5.4 11

325 |ψμrρhGforGμnomμlousGtriplψGgμugψGρouplingsGinG––GμnτG–ZGproτuρtionGinGlψptonGRGjψtGψvψntsGinG
protonTprotonGρollisionsGμtGOGsqrt{s}GPGfGXZG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2019SGYWXbSGX 5.4 9

324 |tuτyGofGthψGOG{mμthrm{k}}≥{R}toGmμthrm{s}VuppsiGovψrlinψ{uμmντμ}mμthrm{p}GPGτψρμyGinG
protonTprotonGρollisionsGμtGOGsqrt{s}GPGfGaG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2019SGYWXbSGX 5.4 1

323
|ψμrρhGforGrψsonμnρψsGτψρμyingGtoGμGpμirGofGqiggsGνosonsGinGthψGνOGovψrlinψ{mμthrm{ν}}GPqOG
ovψrlinψ{mμthrm{q}}GPâ��â�� ˛‰GfinμlGstμtψGinGprotonTprotonGρollisionsGμtGOGsqrt{s}GPGfGXZG}ψ’UGJournalqofqHighq
EnergyqPhysicsSG2019SGYWXbSGX

5.4 5

322 vψμsurψmψntsGofGtriplψTτiffψrψntiμlGρrossGsψρtionsGforGinρlusivψGisolμtψτTphotonRjψtGψvψntsGinG
ρollisionsGμtUGEuropeanqPhysicalqJournalqCSG2019SG_bSGb^b 4.2 1

321 vψμsurψmψntGofGthψGτiffψrψntiμlGmrψllT±μnGρrossGsψρtionGinGprotonTprotonGρollisionsGμtGOG
sqrt{mμthrm{s}}GPGfGXZG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2019SGYWXbSGX 5.4 6

320 |ψμrρhGforGthψGproτuρtionGofGfourGtopGquμrksGinGthψGsinglψTlψptonGμnτGoppositψTsignGτilψptonGfinμlG
stμtψsGinGprotonTprotonGρollisionsGμtGOGsqrt{s}GPGfGXZG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2019SGYWXbSGX 5.4 2

319 vψμsurψmψntGofGthψGμvψrμgψGvψryGforwμrτGψnψrgyGμsGμGfunρtionGofGthψGtrμρkGmultipliρityGμtGρψntrμlG
psψuτorμpiτitiψsGinGprotonTprotonGρollisionsGμtUGEuropeanqPhysicalqJournalqCSG2019SG_bSGabZ 4.2 6

318 |ψμrρhGforGsupψrsymmψtryGinGprotonTprotonGρollisionsGμtGXZG}ψ’GinGfinμlGstμtψsGwithGjψtsGμnτGmissingG
trμnsvψrsψGmomψntumUGJournalqofqHighqEnergyqPhysicsSG2019SGYWXbSGX 5.4 21

(2019-2019)
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317 |ψμrρhGforGnψwGphysiρsGinGtopGquμrkGproτuρtionGinGτilψptonGfinμlGstμtψsGinGprotonTprotonGρollisionsG
μtUGEuropeanqPhysicalqJournalqCSG2019SG_bSGaa^ 4.2 6

316 |tuτyGofGτijψtGψvψntsGwithGμGlμrgψGrμpiτityGgμpGνψtwψψnGthψGtwoGlψμτingGjψtsGinGppGρollisionsGμtUG
EuropeanqPhysicalqJournalqCSG2018SG_aSGY[Y 4.2 4

315 ysψuτorμpiτityGτistriνutionsGofGρhμrgψτGhμτronsGinGprotonTlψμτGρollisionsGμtGOG
sqrt{sα{mμthrm{ww}}}f]UWYGPGμnτGaUX^G}ψ’UGJournalqofqHighqEnergyqPhysicsSG2018SGYWXaSGX 5.4 4

314
|ψμrρhGforGrψsonμntGμnτGnonrψsonμntGqiggsGνosonGpμirGproτuρtionGinGthψGOG
mμthrm{ν}ovψrlinψ{mμthrm{ν}}mμthit{ψllGnuGψllGnuG}GPGfinμlGstμtψGinGprotonTprotonGρollisionsGμtGOG
sqrt{s}fXZGPG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2018SGYWXaSGX

5.4 19

313 |ψμrρhGforGnψwGphysiρsGinGψvψntsGwithGμGlψptoniρμllyGτψρμyingGZGνosonGμnτGμGlμrgψGtrμnsvψrsψG
momψntumGimνμlμnρψGinGprotonTprotonGρollisionsGμtGfGXZUGEuropeanqPhysicalqJournalqCSG2018SG_aSGYbX 4.2 17

312 vψμsurψmψntsGofGthψGproτuρtionGρrossGsψρtionGμnτGthψGνrμnρhingGfrμρtionSGμnτGρonstrμintsGonG
μnomμlousGtriplψGgμugψGρouplingsGμtUGEuropeanqPhysicalqJournalqCSG2018SG_aSGX^] 4.2 29

311 vψμsurψmψntGofGμssoρiμtψτGZGRGρhμrmGproτuρtionGinGprotonTprotonGρollisionsGμtUGEuropeanqPhysicalq
JournalqCSG2018SG_aSGYa_ 4.2 11

310
vψμsurψmψntGofGthψGinρlusivψGOGmμthrm{t}ovψrlinψ{mμthrm{t}}GPGρrossGsψρtionGinGppGρollisionsGμtGOG
sqrt{s}f]UWYGPG}ψ’GusingGfinμlGstμtψsGwithGμtGlψμstGonψGρhμrgψτGlψptonUGJournalqofqHighqEnergyqPhysicsSG
2018SGYWXaSGX

5.4 3

309 |ψμrρhGforGnμturμlGsupψrsymmψtryGinGψvψntsGwithGtopGquμrkGpμirsGμnτGphotonsGinGppGρollisionsGμtGOG
sqrt{s}faGPG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2018SGYWXaSGX 5.4

308
|ψμrρhGforGnψwGphψnomψnμGinGfinμlGstμtψsGwithGtwoGoppositψTρhμrgψSGsμmψTflμvorGlψptonsSGjψtsSGμnτG
missingGtrμnsvψrsψGmomψntumGinGppGρollisionsGμtGOGsqrt{s}fXZGPG}ψ’UGJournalqofqHighqEnergyqPhysicsSG
2018SGYWXaSGX

5.4 2

307
|ψμrρhGforGsupψrsymmψtryGinGψvψntsGwithGμtGlψμstGthrψψGψlψρtronsGorGmuonsSGjψtsSGμnτGmissingG
trμnsvψrsψGmomψntumGinGprotonTprotonGρollisionsGμtGOGsqrt{s}fXZGPG}ψ’UGJournalqofqHighqEnergyq
PhysicsSG2018SGYWXaSGX

5.4 4

306 lomνinψτGsψμrρhGforGψlψρtrowψμkGproτuρtionGofGρhμrginosGμnτGnψutrμlinosGinGprotonTprotonG
ρollisionsGμtGOGsqrt{s}fXZGPG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2018SGYWXaSGX 5.4 45

305 |ψμrρhGforGψlψρtrowψμkGproτuρtionGofGρhμrginosGμnτGnψutrμlinosGinGmultilψptonGfinμlGstμtψsGinG
protonTprotonGρollisionsGμtGOGsqrt{s}fXZGPG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2018SGYWXaSGX 5.4 40

304 vψμsurψmψntGofGτiffψrψntiμlGρrossGsψρtionsGinGthψGkinψmμtiρGμngulμrGvμriμνlψGhQGforGinρlusivψGZG
νosonGproτuρtionGinGppGρollisionsGμtGOGsqrt{s}faGPG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2018SGYWXaSGX 5.4 2

303 lompμringGtrμnsvψrsψGmomψntumGνμlμnρψGofGνGjψtGpμirsGinGppGμnτGyνyνGρollisionsGμtGOG
sqrt{sα{mμthrm{ww}}}f]UWYGPG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2018SGYWXaSGX 5.4 8

302 vψμsurψmψntGofGnormμlizψτGτiffψrψntiμlGOGmμthrm{t}ovψrlinψ{mμthrm{t}}GPGρrossGsψρtionsGinGthψG
τilψptonGρhμnnψlGfromGppGρollisionsGμtGOGsqrt{s}fXZGPG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2018SGYWXaSGX 5.4 12

301 lonstrμintsGonGthψGτouνlψTpμrtonGsρμttψringGρrossGsψρtionGfromGsμmψTsignG–GνosonGpμirGproτuρtionG
inGprotonTprotonGρollisionsGμtGOGsqrt{s}faGPG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2018SGYWXaSGX 5.4 13

300 |ψμrρhGforGZZGrψsonμnρψsGinGthψGYâ��Y˛‰GfinμlGstμtψGinGprotonTprotonGρollisionsGμtGXZG}ψ’UGJournalqofq
HighqEnergyqPhysicsSG2018SGYWXaSGX 5.4 3
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299 sψtGpropψrtiψsGinGyνyνGμnτGppGρollisionsGμtGOGsqrt{sα{mμthrm{w}dmμthrm{w}}}f]UWYGPG}ψ’UGJournalqofq
HighqEnergyqPhysicsSG2018SGYWXaSGX 5.4 7

298 |ψμrρhGforGμGnψwGsρμlμrGrψsonμnρψGτψρμyingGtoGμGpμirGofGZGνosonsGinGprotonTprotonGρollisionsGμtGOG
sqrt{s}fXZGPG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2018SGYWXaSGX 5.4 22

297 |ψμrρhGforGstμnτμrτGmoτψlGproτuρtionGofGfourGtopGquμrksGwithGsμmψTsignGμnτGmultilψptonGfinμlG
stμtψsGinGprotonTprotonGρollisionsGμtUGEuropeanqPhysicalqJournalqCSG2018SG_aSGX[W 4.2 20

296 vψμsurψmψntGofGνGhμτronGlifψtimψsGinGppGρollisionsGμtUGEuropeanqPhysicalqJournalqCSG2018SG_aSG[]_ 4.2 9

295
vψμsurψmψntsGofGthψGOmμthrmG{p}mμthrmG{p}rightμrrowGmμthrm{Z}mμthrm{Z}PGproτuρtionGρrossG
sψρtionGμnτGthψGOmμthrm{Z}rightμrrowG[ψllGPGνrμnρhingGfrμρtionSGμnτGρonstrμintsGonGμnomμlousGtriplψG
gμugψGρouplingsGμtGOsqrt{s}GfGXZStψxtG{}ψ’}GPG2018SG_aSGX

3

294 |ψμrρhGforGOGmμthrm{t}ovψrlinψ{mμthrm{t}}mμthrm{q}GPGproτuρtionGinGthψGμllTjψtGfinμlGstμtψGinG
protonTprotonGρollisionsGμtGOGsqrt{s}fXZGPG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2018SGYWXaSGX 5.4 13

293 |ψμrρhGforGrψsonμnρψsGinGthψGmμssGspψρtrumGofGmuonGpμirsGproτuρψτGinGμssoρiμtionGwithGνGquμrkGjψtsG
inGprotonTprotonGρollisionsGμtGOGsqrt{s}faGPGμnτGXZG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2018SGYWXaSGX 5.4 7

292 vψμsurψmψntGofGthψGgroomψτGjψtGmμssGinGyνyνGμnτGppGρollisionsGμtGOGsqrt{sα{mμthrm{ww}}}f]UWYGPG
}ψ’UGJournalqofqHighqEnergyqPhysicsSG2018SGYWXaSGX 5.4 5

291
|ψμrρhGforGhψμvyGrψsonμnρψsGτψρμyingGintoGμGvψρtorGνosonGμnτGμGqiggsGνosonGinGfinμlGstμtψsGwithG
ρhμrgψτGlψptonsSGnψutrinosGμnτGνGquμrksGμtGOGsqrt{s}fXZGPG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2018SG
YWXaSGX

5.4 7

290 |ψμrρhGforGnμturμlGμnτGsplitGsupψrsymmψtryGinGprotonTprotonGρollisionsGμtGOGsqrt{s}fXZGPG}ψ’GinGfinμlG
stμtψsGwithGjψtsGμnτGmissingGtrμnsvψrsψGmomψntumUGJournalqofqHighqEnergyqPhysicsSG2018SGYWXaSGX 5.4 39

289 |ψμrρhGforGτψρμysGofGstoppψτGψxotiρGlongTlivψτGpμrtiρlψsGproτuρψτGinGprotonTprotonGρollisionsGμtGOG
sqrt{s}fXZGPG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2018SGYWXaSGX 5.4 6

288
|ψμrρhGforGμnGψxotiρGτψρμyGofGthψGqiggsGνosonGtoGμGpμirGofGlightGpsψuτosρμlμrsGinGthψGfinμlGstμtψGofG
twoGmuonsGμnτGtwoGˇ�GlψptonsGinGprotonTprotonGρollisionsGμtGOGsqrt{s}fXZGPG}ψ’UGJournalqofqHighq
EnergyqPhysicsSG2018SGYWXaSGX

5.4 14

287 |ψμrρhGforGμGρhμrgψτGqiggsGνosonGτψρμyingGtoGρhμrmGμnτGνottomGquμrksGinGprotonTprotonGρollisionsG
μtGOGsqrt{s}faGPG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2018SGYWXaSGX 5.4 16

286 |ψμrρhGforGtopGsquμrksGτψρμyingGviμGfourTνoτyGorGρhμrginoTmψτiμtψτGmoτψsGinGsinglψTlψptonGfinμlG
stμtψsGinGprotonTprotonGρollisionsGμtGOGsqrt{s}fXZGPG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2018SGYWXaSGX 5.4 6

285 lhμrgψτTpμrtiρlψGnuρlψμrGmoτifiρμtionGfμρtorsGinG ψ ψGρollisionsGμtGOGsqrt{sα{mμthrm{ww}}}GfG]U[[GPG
}ψ’UGJournalqofqHighqEnergyqPhysicsSG2018SGYWXaSGX 5.4 11

284 vψμsurψmψntGofGthψGtopGquμrkGmμssGwithGlψptonRjψtsGfinμlGstμtψsGusingGρollisionsGμtUGEuropeanq
PhysicalqJournalqCSG2018SG_aSGabX 4.2 13

283 vψμsurψmψntsGofGthψGτiffψrψntiμlGjψtGρrossGsψρtionGμsGμGfunρtionGofGthψGjψtGmμssGinGτijψtGψvψntsGfromG
protonTprotonGρollisionsGμtGOGsqrt{s}fXZGPG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2018SGYWXaSGX 5.4 14

282 vψμsurψmψntsGofGqiggsGνosonGpropψrtiψsGinGthψGτiphotonGτψρμyGρhμnnψlGinGprotonTprotonGρollisionsG
μtGOGsqrt{s}fXZGPG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2018SGYWXaSGX 5.4 37

(2018-2018)
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281 nvψntGshμpψGvμriμνlψsGmψμsurψτGusingGmultijψtGfinμlGstμtψsGinGprotonTprotonGρollisionsGμtGOG
sqrt{s}fXZGPG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2018SGYWXaSGX 5.4 3

280
|ψμrρhψsGforGpμirGproτuρtionGofGρhμrginosGμnτGtopGsquμrksGinGfinμlGstμtψsGwithGtwoGoppositψlyG
ρhμrgψτGlψptonsGinGprotonTprotonGρollisionsGμtGOGsqrt{s}fXZGPG}ψ’UGJournalqofqHighqEnergyqPhysicsSG
2018SGYWXaSGX

5.4 12

279
|ψμrρhGforGnμrrowGμnτGνroμτGτijψtGrψsonμnρψsGinGprotonTprotonGρollisionsGμtGOGsqrt{s}fXZGPG}ψ’GμnτG
ρonstrμintsGonGτμrkGmμttψrGmψτiμtorsGμnτGothψrGnψwGpμrtiρlψsUGJournalqofqHighqEnergyqPhysicsSG2018SG
YWXaSGX

5.4 50

278 |ψμrρhGforGZ˛‡GrψsonμnρψsGusingGlψptoniρGμnτGhμτroniρGfinμlGstμtψsGinGprotonTprotonGρollisionsGμtGOG
sqrt{s}fXZGPG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2018SGYWXaSGX 5.4 11

277 vψμsurψmψntGofGthψGproτuρtionGρrossGsψρtionGforGsinglψGtopGquμrksGinGμssoρiμtionGwithG–GνosonsGinG
protonTprotonGρollisionsGμtGOGsqrt{s}fXZGPG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2018SGYWXaSGX 5.4 5

276 |ψμrρhGforGνlμρkGholψsGμnτGsphμlψronsGinGhighTmultipliρityGfinμlGstμtψsGinGprotonTprotonGρollisionsGμtGOG
sqrt{s}fXZGPG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2018SGYWXaSGX 5.4 9

275 |ψμrρhGforGsupψrsymmψtryGinGψvψntsGwithGμGˇ�GlψptonGpμirGμnτGmissingGtrμnsvψrsψGmomψntumGinG
protonTprotonGρollisionsGμtGOGsqrt{s}fXZGPG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2018SGYWXaSGX 5.4 14

274 |ψμrρhGforGthψGτψρμyGofGμGqiggsGνosonGinGthψGâ��â�� ˛‡GρhμnnψlGinGprotonTprotonGρollisionsGμtGOGsqrt{s}fXZGPG
}ψ’UGJournalqofqHighqEnergyqPhysicsSG2018SGYWXaSGX 5.4 11

273 |ψμrρhGforGthirτTgψnψrμtionGsρμlμrGlψptoquμrksGτψρμyingGtoGμGtopGquμrkGμnτGμGlψptonGμtUGEuropeanq
PhysicalqJournalqCSG2018SG_aSG_W_ 4.2 23

272 vψμsurψmψntGofGτiffψrψntiμlGρrossGsψρtionsGforGνosonGproτuρtionGinGμssoρiμtionGwithGjψtsGinG
protonTprotonGρollisionsGμtUGEuropeanqPhysicalqJournalqCSG2018SG_aSGb^] 4.2 19

271 |tuτiψsGofGμnτGmψsonsGinρluτingGthψGoνsψrvμtionGofGthψGτψρμyGinGprotonTprotonGρollisionsGμtUG
EuropeanqPhysicalqJournalqCSG2018SG_aSGbZb 4.2 12

270 |ψμrρhGforGμGhψμvyGrψsonμnρψGτψρμyingGintoGμGZGνosonGμnτGμGZGorG–GνosonGinGYâ��YqGfinμlGstμtψsGμtGOG
sqrt{s}fXZGPG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2018SGYWXaSGX 5.4 7

269 vψμsurψmψntGofGρhμrgψτGpμrtiρlψGspψρtrμGinGminimumTνiμsGψvψntsGfromGprotonTprotonGρollisionsGμtUG
EuropeanqPhysicalqJournalqCSG2018SG_aSG^b_ 4.2 9

268 |ψμrρhGforGlψptonTflμvorGviolμtingGτψρμysGofGhψμvyGrψsonμnρψsGμnτGquμntumGνlμρkGholψsGtoGψ˛…GfinμlG
stμtψsGinGprotonTprotonGρollisionsGμtGOGsqrt{s}fXZGPG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2018SGYWXaSGX 5.4 3

267 |ψμrρhGforGnψwGphysiρsGinGτijψtGμngulμrGτistriνutionsGusingGprotonTprotonGρollisionsGμtGμnτG
ρonstrμintsGonGτμrkGmμttψrGμnτGothψrGmoτψlsUGEuropeanqPhysicalqJournalqCSG2018SG_aSG_ab 4.2 19

266 jzimuthμlGρorrψlμtionsGforGinρlusivψGYTjψtSGZTjψtSGμnτG[TjψtGψvψntsGinGppGρollisionsGμtGOsqrt{s}fGXZ~hνoxG
{}ψ’}PUGEuropeanqPhysicalqJournalqCSG2018SG_aSGX 4.2 4

265 |ψμrρhGforGhighTmμssGrψsonμnρψsGinGfinμlGstμtψsGwithGμGlψptonGμnτGmissingGtrμnsvψrsψGmomψntumGμtG
OGsqrt{s}fXZGPG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2018SGYWXaSGX 5.4 15

264 vψμsurψmψntGofGthψGunτψrlyingGψvψntGμρtivityGinGinρlusivψGZGνosonGproτuρtionGinGprotonTprotonG
ρollisionsGμtGOGsqrt{s}fXZGPG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2018SGYWXaSGX 5.4 8
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263 |ψμrρhGforGrψsonμntGpμirGproτuρtionGofGqiggsGνosonsGτψρμyingGtoGνottomGquμrkTμntiquμrkGpμirsGinG
protonTprotonGρollisionsGμtGXZG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2018SGYWXaSGX 5.4 10

262 vψμsurψmψntGofGthψGρrossGsψρtionGinGppGρollisionsGμtGμnτGvμliτμtionGofGlψptonGμnμlysisGtψρhniquψsUG
EuropeanqPhysicalqJournalqCSG2018SG_aSG_Wa 4.2 5

261 |ψμrρhGforGvψρtorTlikψG}GμnτGkGquμrkGpμirsGinGfinμlGstμtψsGwithGlψptonsGμtGOGsqrt{s}fXZGPG}ψ’UGJournalqofq
HighqEnergyqPhysicsSG2018SGYWXaSGX 5.4 29

260 |ψμrρhGforGτμrkGmμttψrGproτuρψτGinGμssoρiμtionGwithGμGqiggsGνosonGτψρμyingGtoG˛‡˛‡GorGˇ�GRˇ�Gâ��GμtGOG
sqrt{s}fXZGPG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2018SGYWXaSGX 5.4 7

259 |ψμrρhGforGμττitionμlGnψutrμlGv||vGqiggsGνosonsGinGthψGˇ�Gˇ�GfinμlGstμtψGinGprotonTprotonGρollisionsGμtG
OGsqrt{s}fXZGPG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2018SGYWXaSGX 5.4 42

258 |ψμrρhGforGμGhψμvyGrψsonμnρψGτψρμyingGtoGμGpμirGofGvψρtorGνosonsGinGthψGlψptonGplusGmψrgψτGjψtGfinμlG
stμtψGμtGOGsqrt{s}fXZGPG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2018SGYWXaSGX 5.4 7

257 |ψμrρhGforGμGhψμvyGrightThμnτψτG–GνosonGμnτGμGhψμvyGnψutrinoGinGψvψntsGwithGtwoGsμmψTflμvorG
lψptonsGμnτGtwoGjψtsGμtGOGsqrt{s}fXZGPG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2018SGYWXaSGX 5.4 20

256 |ψμrρhGforGμGhψμvyGrψsonμnρψGτψρμyingGintoGμGZGνosonGμnτGμGvψρtorGνosonGinGthψGOGnuG
ovψrlinψ{nu}mμthrm{q}ovψrlinψ{mμthrm{q}}GPGfinμlGstμtψUGJournalqofqHighqEnergyqPhysicsSG2018SGYWXaSGX 5.4 6

255 vψμsurψmψntGofGthψGρrossGsψρtionGforGtopGquμrkGpμirGproτuρtionGinGμssoρiμtionGwithGμG–GorGZGνosonG
inGprotonTprotonGρollisionsGμtGOGsqrt{s}fXZGPG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2018SGYWXaSGX 5.4 18

254
|ψμrρhGforGνψyonτGthψGstμnτμrτGmoτψlGqiggsGνosonsGτψρμyingGintoGμGOG
mμthrm{ν}ovψrlinψ{mμthrm{ν}}GPGpμirGinGppGρollisionsGμtGOGsqrt{s}fXZGPG}ψ’UGJournalqofqHighqEnergyq
PhysicsSG2018SGYWXaSGX

5.4 11

253 vψμsurψmψntGofGthψGwψμkGmixingGμnglψGusingGthψGforwμrτTνμρkwμrτGμsymmψtryGofGmrψllT±μnG
ψvψntsGinGρollisionsGμtGaUGEuropeanqPhysicalqJournalqCSG2018SG_aSG_WX 4.2 25

252 vψμsurψmψntGofGpromptGμnτGnonpromptGρhμrmoniumGsupprψssionGinGρollisionsGμtG]UWYUGEuropeanq
PhysicalqJournalqCSG2018SG_aSG]Wb 4.2 37

251 |ψμrρhGforGlψptonGflμvourGviolμtingGτψρμysGofGthψGqiggsGνosonGtoG˛…ˇ�GμnτGψˇ�GinGprotonTprotonG
ρollisionsGμtGOGsqrt{s}fXZGPG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2018SGYWXaSGX 5.4 19

250
nviτψnρψGforGμssoρiμtψτGproτuρtionGofGμGqiggsGνosonGwithGμGtopGquμrkGpμirGinGfinμlGstμtψsGwithG
ψlψρtronsSGmuonsSGμnτGhμτroniρμllyGτψρμyingGˇ�GlψptonsGμtGOGsqrt{s}fXZGPG}ψ’UGJournalqofqHighqEnergyq
PhysicsSG2018SGYWXaSGX

5.4 23

249 }ψstGνψμmGτψmonstrμtionGofGsiliρonGmiρrostripGmoτulψsGwithGtrμnsvψrsψGmomψntumGτisρriminμtionG
forGthψGfuturψGlv|GtrμρkingGτψtψρtorUGJournalqofqInstrumentationSG2018SGXZSGyWZWWZTyWZWWZ 1 2

248 nlψρtrowψμkGproτuρtionGofGtwoGjψtsGinGμssoρiμtionGwithGμGZGνosonGinGprotonâ��protonGρollisionsGμtG
Osqrt{s}fGPGXZOStψxtG{}ψ’}PUGEuropeanqPhysicalqJournalqCSG2018SG_aSGX 4.2 12

247
xνsψrvμtionGofGprotonTtμggψτSGρψntrμlGOsψmiPψxρlusivψGproτuρtionGofGhighTmμssGlψptonGpμirsGinGppG
ρollisionsGμtGXZG}ψ’GwithGthψGlv|T}x}nvGprψρisionGprotonGspψρtromψtψrUGJournalqofqHighqEnergyq
PhysicsSG2018SGYWXaSGX

5.4 14

246 |ψμrρhGforGτμrkGmμttψrGinGψvψntsGwithGψnψrgψtiρSGhμτroniρμllyGτψρμyingGtopGquμrksGμnτGmissingG
trμnsvψrsψGmomψntumGμtGOGsqrt{s}fXZGPG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2018SGYWXaSGX 5.4 16

(2018-2018)
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245 |ψμrρhGforGsinglψGproτuρtionGofGvψρtorTlikψGquμrksGτψρμyingGtoGμGνGquμrkGμnτGμGqiggsGνosonUGJournalq
ofqHighqEnergyqPhysicsSG2018SGYWXaSGX 5.4 12

244 |ψμrρhGforGthψGflμvorTρhμngingGnψutrμlGρurrψntGintψrμρtionsGofGthψGtopGquμrkGμnτGthψGqiggsGνosonG
whiρhGτψρμysGintoGμGpμirGofGνGquμrksGμtGOGsqrt{s}fXZGPG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2018SGYWXaSGX 5.4 20

243
|ψμrρhGforGμGsinglyGproτuρψτGthirτTgψnψrμtionGsρμlμrGlψptoquμrkGτψρμyingGtoGμGˇ�GlψptonGμnτGμG
νottomGquμrkGinGprotonTprotonGρollisionsGμtGOGsqrt{s}fXZGPG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2018SG
YWXaSGX

5.4 9

242
vψμsurψmψntsGofGτiffψrψntiμlGρrossGsψρtionsGofGtopGquμrkGpμirGproτuρtionGμsGμGfunρtionGofGkinψmμtiρG
ψvψntGvμriμνlψsGinGprotonTprotonGρollisionsGμtGOGsqrt{s}fXZGPG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2018
SGYWXaSGX

5.4 10

241 vψμsurψmψntGofGthψGinψlμstiρGprotonTprotonGρrossGsψρtionGμtGOGsqrt{s}fXZGPG}ψ’UGJournalqofqHighq
EnergyqPhysicsSG2018SGYWXaSGX 5.4 41

240 |ψμrρhGforGτisμppψμringGtrμρksGμsGμGsignμturψGofGnψwGlongTlivψτGpμrtiρlψsGinGprotonTprotonGρollisionsG
μtGOGsqrt{s}fXZGPG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2018SGYWXaSGX 5.4 24

239 |ψμrρhGforGhighTmμssGrψsonμnρψsGinGτilψptonGfinμlGstμtψsGinGprotonTprotonGρollisionsGμtGOGsqrt{s}fXZGPG
}ψ’UGJournalqofqHighqEnergyqPhysicsSG2018SGYWXaSGX 5.4 63

238 |ψμrρhGforGlowGmμssGvψρtorGrψsonμnρψsGτψρμyingGintoGquμrkTμntiquμrkGpμirsGinGprotonTprotonG
ρollisionsGμtGOGsqrt{s}fXZGPG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2018SGYWXaSGX 5.4 28

237
vψμsurψmψntsGofGthψGℓoormulμcGsψψGtψxt√GproτuρtionGρrossGsψρtionGinGlψptonRjψtsGfinμlGstμtψsGinGppG
ρollisionsGμtGaGℓoormulμcGsψψGtψxt√GμnτGrμtioGofGaGtoG_´ ℓoormulμcGsψψGtψxt√GρrossGsψρtionsUGEuropeanq
PhysicalqJournalqCSG2017SG__SGX]

4.2 19

236 vψμsurψmψntGofGthψGℓoormulμcGsψψGtψxt√GproτuρtionGρrossGsψρtionGusingGψvψntsGinGthψGℓoormulμcGsψψG
tψxt√GfinμlGstμtψGinGppGρollisionsGμtGℓoormulμcGsψψGtψxt√UGEuropeanqPhysicalqJournalqCSG2017SG__SGX_Y 4.2 22

235
vψμsurψmψntGμnτGzlmGμnμlysisGofGτouνlψTτiffψrψntiμlGinρlusivψGjψtGρrossGsψρtionsGinGppGρollisionsGμtG
OGsqrt{s}faGPG}ψ’GμnτGρrossGsψρtionGrμtiosGtoGYU_^GμnτG_G}ψ’UGJournalqofqHighqEnergyqPhysicsSG2017SG
YWX_SGX

5.4 34

234 |ψμrρhGforGψlψρtrowψμkGproτuρtionGofGρhμrginosGinGfinμlGstμtψsGwithGtwoGˇ�GlψptonsGinGppGρollisionsGμtGOG
sqrt{s}faGPG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2017SGYWX_SGX 5.4 7

233 vψμsurψmψntGofGthψGproτuρtionGρrossGsψρtionGofGμG–´ νosonGinGμssoρiμtionGwithGtwoGνGjψtsGinGppG
ρollisionsGμtGℓoormulμcGsψψGtψxt√UGEuropeanqPhysicalqJournalqCSG2017SG__SGbY 4.2 7

232
vψμsurψmψntGofGthψG–ZGproτuρtionGρrossGsψρtionGinGppGρollisionsGμtGℓoormulμcGsψψGtψxt√GμnτG
aℓoormulμcGsψψGtψxt√GμnτGsψμrρhGforGμnomμlousGtriplψGgμugψGρouplingsGμtGℓoormulμcGsψψGtψxt√UG
EuropeanqPhysicalqJournalqCSG2017SG__SGYZ^

4.2 21

231 vψμsurψmψntGofGpromptGμnτGnonpromptGℓoormulμcGsψψGtψxt√GproτuρtionGinGℓoormulμcGsψψGtψxt√GμnτG
ℓoormulμcGsψψGtψxt√GρollisionsGμtGℓoormulμcGsψψGtψxt√UGEuropeanqPhysicalqJournalqCSG2017SG__SGY^b 4.2 26

230
jGsψμrρhGforGnψwGphψnomψnμGinGppGρollisionsGμtGℓoormulμcGsψψGtψxt√GinGfinμlGstμtψsGwithGmissingG
trμnsvψrsψGmomψntumGμnτGμtGlψμstGonψGjψtGusingGthψGℓoormulμcGsψψGtψxt√GvμriμνlψUGEuropeanqPhysicalq
JournalqCSG2017SG__SGYb[

4.2 21

229 yT}ypψG|iliρonG|tripG|ψnsorsGforGthψGnψwGlv|G}rμρkψrGμtGquTuqlUGJournalqofqInstrumentationSG2017SG
XYSGyW^WXaTyW^WXa 1 16

228 |ψμrρhGforGnψwGphysiρsGinGthψGmonophotonGfinμlGstμtψGinGprotonTprotonGρollisionsGμtGOGsqrt{s}fXZGPG
}ψ’UGJournalqofqHighqEnergyqPhysicsSG2017SGYWX_SGX 5.4 11
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227
vψμsurψmψntGofGτouνlψTτiffψrψntiμlGρrossGsψρtionsGforGtopGquμrkGpμirGproτuρtionGinGppGρollisionsGμtG
ℓoormulμcGsψψGtψxt√ℓoormulμcGsψψGtψxt√GμnτGimpμρtGonGpμrtonGτistriνutionGfunρtionsUGEuropeanq
PhysicalqJournalqCSG2017SG__SG[]b

4.2 16

226 vψμsurψmψntGofGthψGjψtGmμssGinGhighlyGνoostψτGℓoormulμcGsψψGtψxt√GψvψntsGfromGppGρollisionsGμtG
ℓoormulμcGsψψGtψxt√ℓoormulμcGsψψGtψxt√UGEuropeanqPhysicalqJournalqCSG2017SG__SG[^_ 4.2 14

225 vψμsurψmψntsGofGthψGμssoρiμtψτGproτuρtionGofGμGZGνosonGμnτGνGjψtsGinGppGρollisionsGμtUGEuropeanq
PhysicalqJournalqCSG2017SG__SG_]X 4.2 15

224 vψμsurψmψntGofGthψGtrμnsvψrsψGmomψntumGspψρtrumGofGthψGqiggsGνosonGproτuρψτGinGppGρollisionsG
μtGOGsqrt{s}faGPG}ψ’GusingGqGTgG––GτψρμysUGJournalqofqHighqEnergyqPhysicsSG2017SGYWX_SGX 5.4 10

223 lhμrgψτTpμrtiρlψGnuρlψμrGmoτifiρμtionGfμρtorsGinGyνyνGμnτGpyνGρollisionsGμtGOG
sqrt{sα{mμthrm{w}dmμthrm{w}}}f]UWYGPG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2017SGYWX_SGX 5.4 64

222
|ψμrρhGforGOGmμthrm{t}ovψrlinψ{mμthrm{t}}GPGrψsonμnρψsGinGhighlyGνoostψτGlψptonRjψtsGμnτGfullyG
hμτroniρGfinμlGstμtψsGinGprotonTprotonGρollisionsGμtGOGsqrt{s}fXZGPG}ψ’UGJournalqofqHighqEnergyqPhysicsSG
2017SGYWX_SGX

5.4 17

221
|ψμrρhGforGμssoρiμtψτGproτuρtionGofGτμrkGmμttψrGwithGμGqiggsGνosonGτψρμyingGtoGOG
mμthrm{ν}ovψrlinψ{mμthrm{ν}}GPGorG˛‡˛‡GμtGOGsqrt{s}fXZGPG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2017SG
YWX_SGX

5.4 9

220 xνsψrvμtionGofG±OX|PGpμirGproτuρtionGinGprotonTprotonGρollisionsGμtGOGsqrt{s}faGPG}ψ’UGJournalqofqHighq
EnergyqPhysicsSG2017SGYWX_SGX 5.4 29

219
|ψμrρhGforGμnomμlousG–tνGρouplingsGμnτGflμvourTρhμngingGnψutrμlGρurrψntsGinGtTρhμnnψlGsinglψGtopG
quμrkGproτuρtionGinGppGρollisionsGμtGOGsqrt{s}f_GPGμnτGaG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2017SG
YWX_SGX

5.4 26

218 |ψμrρhGforGsinglψGproτuρtionGofGvψρtorTlikψGquμrksGτψρμyingGtoGμGZGνosonGμnτGμGtopGorGμGνottomG
quμrkGinGprotonTprotonGρollisionsGμtGOGsqrt{s}fXZGPG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2017SGYWX_SGX 5.4 8

217 vψμsurψmψntGofGthψGsψmilψptoniρGOGmμthrm{t}ovψrlinψ{mμthrm{t}}GPGRG˛‡GproτuρtionGρrossGsψρtionGinG
ppGρollisionsGμtGOGsqrt{s}faGPG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2017SGYWX_SGX 5.4 7

216 vψμsurψmψntsGofGthψGppGTgG–˛‡˛‡GμnτGppGTgGZ˛‡˛‡GρrossGsψρtionsGμnτGlimitsGonGμnomμlousGquμrtiρGgμugψG
ρouplingsGμtGOGsqrt{s}faGPG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2017SGYWX_SGX 5.4 2

215 |ψμrρhGforGnψwGphψnomψnμGwithGthψGvμriμνlψGinGthψGμllThμτroniρGfinμlGstμtψGproτuρψτGinG
protonTprotonGρollisionsGμtUGEuropeanqPhysicalqJournalqCSG2017SG__SG_XW 4.2 54

214 vψμsurψmψntsGofGτiffψrψntiμlGproτuρtionGρrossGsψρtionsGforGμGZGνosonGinGμssoρiμtionGwithGjψtsGinGppG
ρollisionsGμtGOGsqrt{s}faGPG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2017SGYWX_SGX 5.4 11

213 |ψμrρhGforGhψμvyGrψsonμnρψsGτψρμyingGtoGtμuGlψptonGpμirsGinGprotonTprotonGρollisionsGμtGOGsqrt{s}fXZG
PG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2017SGYWX_SGX 5.4 19

212 |ψμrρhGforGψlψρtrowψμkGproτuρtionGofGμGvψρtorTlikψGquμrkGτψρμyingGtoGμGtopGquμrkGμnτGμGqiggsGνosonG
usingGνoostψτGtopologiψsGinGfullyGhμτroniρGfinμlGstμtψsUGJournalqofqHighqEnergyqPhysicsSG2017SGYWX_SGX 5.4 9

211 vψμsurψmψntGofGthψGtrμnsvψrsψGmomψntumGspψρtrμGofGwψμkGvψρtorGνosonsGproτuρψτGinG
protonTprotonGρollisionsGμtGOGsqrt{s}faGPG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2017SGYWX_SGX 5.4 15

210 |upprψssionGμnτGμzimuthμlGμnisotropyGofGpromptGμnτGnonpromptGℓoormulμcGsψψGtψxt√GproτuρtionGinG
yνyνGρollisionsGμtGℓoormulμcGsψψGtψxt√ℓoormulμcGsψψGtψxt√UGEuropeanqPhysicalqJournalqCSG2017SG__SGY]Y 4.2 58

(2017-2017)
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209 |ψμrρhψsGforGpμirGproτuρtionGofGthirτTgψnψrμtionGsquμrksGinGℓoormulμcGsψψGtψxt√ℓoormulμcGsψψGtψxt√G
ppGρollisionsUGEuropeanqPhysicalqJournalqCSG2017SG__SGZY_ 4.2 17

208 vψμsurψmψntGofGthψGtopGquμrkGmμssGusingGsinglψGtopGquμrkGψvψntsGinGprotonTprotonGρollisionsGμtG
ℓoormulμcGsψψGtψxt√´ }ψ’UGEuropeanqPhysicalqJournalqCSG2017SG__SGZ][ 4.2 8

207 |ψμrρhψsGforGinvisiνlψGτψρμysGofGthψGqiggsGνosonGinGppGρollisionsGμtGOGsqrt{s}GPGfG_SGaSGμnτGXZG}ψ’UG
JournalqofqHighqEnergyqPhysicsSG2017SGYWX_SGX 5.4 74

206 |ψμrρhGforGmμssivψGrψsonμnρψsGτψρμyingGintoG––SG–ZGorGZZGνosonsGinGprotonTprotonGρollisionsGμtGOG
sqrt{s}fXZGPG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2017SGYWX_SGX 5.4 19

205 |ψμrρhGforGτμrkGmμttψrGproτuρψτGinGμssoρiμtionGwithGhψμvyTflμvorGquμrkGpμirsGinGprotonTprotonG
ρollisionsGμtUGEuropeanqPhysicalqJournalqCSG2017SG__SGa[] 4.2 22

204
vψμsurψmψntGofGψlψρtrowψμkTinτuρψτGproτuρtionGofG–˛‡GwithGtwoGjψtsGinGppGρollisionsGμtGOGsqrt{s}faGPG
}ψ’GμnτGρonstrμintsGonGμnomμlousGquμrtiρGgμugψGρouplingsUGJournalqofqHighqEnergyqPhysicsSG2017SG
YWX_SGX

5.4 9

203 |ψμrρhψsGforG–hGνosonsGτψρμyingGtoGμGtopGquμrkGμnτGμGνottomGquμrkGinGprotonTprotonGρollisionsGμtG
XZG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2017SGYWX_SGX 5.4 7

202 vψμsurψmψntGofGthψGinρlusivψGψnψrgyGspψρtrumGinGthψGvψryGforwμrτGτirψρtionGinGprotonTprotonG
ρollisionsGμtGOGsqrt{s}fXZGPG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2017SGYWX_SGX 5.4 5

201 |ψμrρhGforGτirψρtGproτuρtionGofGsupψrsymmψtriρGpμrtnψrsGofGthψGtopGquμrkGinGthψGμllTjψtsGfinμlGstμtψG
inGprotonTprotonGρollisionsGμtGOGsqrt{s}fXZGPG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2017SGYWX_SGX 5.4 18

200 |ψμrρhGforGψlψρtrowψμkGproτuρtionGofGρhμrginosGμnτGnψutrμlinosGinG–qGψvψntsGinGprotonTprotonG
ρollisionsGμtGOGsqrt{s}fXZGPG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2017SGYWX_SGX 5.4 11

199
|ψμrρhGforGpμirGproτuρtionGofGvψρtorTlikψG}GμnτGkGquμrksGinGsinglψTlψptonGfinμlGstμtψsGusingGνoostψτG
jψtGsuνstruρturψGinGprotonTprotonGρollisionsGμtGOGsqrt{s}fXZGPG}ψ’UGJournalqofqHighqEnergyqPhysicsSG
2017SGYWX_SGX

5.4 20

198 |ψμrρhGforGtopGsquμrkGpμirGproτuρtionGinGppGρollisionsGμtGOGsqrt{s}fXZGPG}ψ’GusingGsinglψGlψptonG
ψvψntsUGJournalqofqHighqEnergyqPhysicsSG2017SGYWX_SGX 5.4 25

197 |ψμrρhGforGtopGquμrkGτψρμysGviμGqiggsTνosonTmψτiμtψτGflμvorTρhμngingGnψutrμlGρurrψntsGinGppG
ρollisionsGμtGOGsqrt{s}faGPG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2017SGYWX_SGX 5.4 12

196
vψμsurψmψntGofGthψGOGmμthrm{t}ovψrlinψ{mμthrm{t}}GPGproτuρtionGρrossGsψρtionGusingGψvψntsGwithG
onψGlψptonGμnτGμtGlψμstGonψGjψtGinGppGρollisionsGμtGOGsqrt{s}fXZGPG}ψ’UGJournalqofqHighqEnergyqPhysicsSG
2017SGYWX_SGX

5.4 14

195 |ψμrρhGforGμGhψμvyGrψsonμnρψGτψρμyingGtoGμGtopGquμrkGμnτGμGvψρtorTlikψGtopGquμrkGμtGOGsqrt{s}fXZGPG
}ψ’UGJournalqofqHighqEnergyqPhysicsSG2017SGYWX_SGX 5.4 4

194
|ψμrρhGforGphysiρsGνψyonτGthψGstμnτμrτGmoτψlGinGψvψntsGwithGtwoGlψptonsGofGsμmψGsignSGmissingG
trμnsvψrsψGmomψntumSGμnτGjψtsGinGprotonTprotonGρollisionsGμtUGEuropeanqPhysicalqJournalqCSG2017SG
__SG]_a

4.2 21

193 |ψμrρhGforGtopGquμrkGpμrtnψrsGwithGρhμrgψG]VZGinGprotonTprotonGρollisionsGμtGOGsqrt{s}fXZGPG}ψ’UG
JournalqofqHighqEnergyqPhysicsSG2017SGYWX_SGX 5.4 3

192 |ψμrρhGforGlightGνosonsGinGτψρμysGofGthψGXY]Gpψ’GqiggsGνosonGinGprotonTprotonGρollisionsGμtGOG
sqrt{s}faGPG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2017SGYWX_SGX 5.4 21
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191 vψμsurψmψntsGofGjψtGρhμrgψGwithGτijψtGψvψntsGinGppGρollisionsGμtGOGsqrt{s}faGPG}ψ’UGJournalqofqHighq
EnergyqPhysicsSG2017SGYWX_SGX 5.4 10

190 |ψμrρhGforGμssoρiμtψτGproτuρtionGofGμGZGνosonGwithGμGsinglψGtopGquμrkGμnτGforGtZGflμvourTρhμngingG
intψrμρtionsGinGppGρollisionsGμtGOGsqrt{s}faGPG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2017SGYWX_SGX 5.4 10

189 |ψμrρhGforGnψwGphysiρsGwithGτijψtGμngulμrGτistriνutionsGinGprotonTprotonGρollisionsGμtGOGsqrt{s}fXZGPG
}ψ’UGJournalqofqHighqEnergyqPhysicsSG2017SGYWX_SGX 5.4 11

188 |ψμrρhGforGτμrkGmμttψrGproτuρψτGwithGμnGψnψrgψtiρGjψtGorGμGhμτroniρμllyGτψρμyingG–GorGZGνosonGμtGOG
sqrt{s}fXZGPG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2017SGYWX_SGX 5.4 46

187
|ψμrρhGforGthirτTgψnψrμtionGsρμlμrGlψptoquμrksGμnτGhψμvyGrightThμnτψτGnψutrinosGinGfinμlGstμtψsGwithG
twoGtμuGlψptonsGμnτGtwoGjψtsGinGprotonTprotonGρollisionsGμtGOGsqrt{s}fXZGPG}ψ’UGJournalqofqHighqEnergyq
PhysicsSG2017SGYWX_SGX

5.4 35

186 lhμrμρtψrisμtionGofGirrμτiμtψτGthinGsiliρonGsψnsorsGforGthψGlv|GphμsψGrrGpixψlGupgrμτψUGEuropeanq
PhysicalqJournalqCSG2017SG__SGX 4.2 2

185 |ψμrρhGforGnψwGphψnomψnμGwithGmultiplψGρhμrgψτGlψptonsGinGprotonâ��protonGρollisionsGμtGOsqrt{s}fG
XZPGOStψxtG{}ψ’}PUGEuropeanqPhysicalqJournalqCSG2017SG__SGX 4.2 2

184 |ψμrρhGforGhψμvyGrψsonμnρψsGthμtGτψρμyGintoGμGvψρtorGνosonGμnτGμGqiggsGνosonGinGhμτroniρGfinμlG
stμtψsGμtUGEuropeanqPhysicalqJournalqCSG2017SG__SG^Z^ 4.2 20

183 |ψμrρhGforGhighTmμssGZ˛‡GrψsonμnρψsGinGψRψâ��˛‡GμnτG˛…GRG˛…Gâ��˛‡GfinμlGstμtψsGinGprotonTprotonGρollisionsGμtGOG
sqrt{s}faGPGμnτGXZG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2017SGYWX_SGX 5.4 4

182
|ψμrρhGforGhψμvyGnψutrinosGorGthirτTgψnψrμtionGlψptoquμrksGinGfinμlGstμtψsGwithGtwoGhμτroniρμllyG
τψρμyingGˇ�GlψptonsGμnτGtwoGjψtsGinGprotonTprotonGρollisionsGμtGOGsqrt{s}fXZGPG}ψ’UGJournalqofqHighq
EnergyqPhysicsSG2017SGYWX_SGX

5.4 18

181 |ψμrρhGforGlyGviolμtionGinGOGtovψrlinψ{t}GPGproτuρtionGμnτGτψρμyGinGprotonTprotonGρollisionsGμtGOG
sqrt{s}faGPG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2017SGYWX_SGX 5.4 4

180 vψμsurψmψntGofGthψGtriplψTτiffψrψntiμlGτijψtGρrossGsψρtionGinGprotonTprotonGρollisionsGμtGμnτG
ρonstrμintsGonGpμrtonGτistriνutionGfunρtionsUGEuropeanqPhysicalqJournalqCSG2017SG__SG_[^ 4.2 8

179 |ψμrρhGforGμGlightGpsψuτosρμlμrGqiggsGνosonGproτuρψτGinGμssoρiμtionGwithGνottomGquμrksGinGppG
ρollisionsGμtGOGsqrt{s}faGPG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2017SGYWX_SGX 5.4 7

178
|ψμrρhGforGsupψrsymmψtryGinGψvψntsGwithGμtGlψμstGonψGphotonSGmissingGtrμnsvψrsψGmomψntumSGμnτG
lμrgψGtrμnsvψrsψGψvψntGμρtivityGinGprotonTprotonGρollisionsGμtGOGsqrt{s}fXZGPG}ψ’UGJournalqofqHighq
EnergyqPhysicsSG2017SGYWX_SGX

5.4 10

177 vψμsurψmψntsGofGpropψrtiψsGofGthψGqiggsGνosonGτψρμyingGintoGthψGfourTlψptonGfinμlGstμtψGinGppG
ρollisionsGμtGOGsqrt{s}fXZGPG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2017SGYWX_SGX 5.4 77

176 |ψμrρhGforGτμrkGmμttψrGμnτGunpμrtiρlψsGinGψvψntsGwithGμGZGνosonGμnτGmissingGtrμnsvψrsψGmomψntumG
inGprotonTprotonGρollisionsGμtGOGsqrt{s}fXZGPG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2017SGYWX_SGX 5.4 16

175 oorwμrτTνμρkwμrτGμsymmψtryGofGmrψllT±μnGlψptonGpμirsGinGppGρollisionsGμtGℓoormulμcGsψψG
tψxt√ℓoormulμcGsψψGtψxt√UGEuropeanqPhysicalqJournalqCSG2016SG_^SGZY] 4.2 13

174 |ψμrρhGforGnψwGphysiρsGinGsμmψTsignGτilψptonGψvψntsGinGprotonTprotonGρollisionsGμtGℓoormulμcGsψψG
tψxt√UGEuropeanqPhysicalqJournalqCSG2016SG_^SG[Zb 4.2 34

(2016-2017)
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173 vψμsurψmψntGofGτijψtGμzimuthμlGτψρorrψlμtionGinGpp´ ρollisionsGμtGℓoormulμcGsψψGtψxt√UGEuropeanq
PhysicalqJournalqCSG2016SG_^SG]Z^ 4.2 6

172 |ψμrρhGforGτμrkGmμttψrGpμrtiρlψsGinGprotonTprotonGρollisionsGμtGOGsqrt{s}faGPG}ψ’GusingGthψGrμzorG
vμriμνlψsUGJournalqofqHighqEnergyqPhysicsSG2016SGYWX^SGX 5.4 2

171 |ψμrρhGforGsGρhμnnψlGsinglψGtopGquμrkGproτuρtionGinGppGρollisionsGμtGOGsqrt{s}f_GPGμnτGaG}ψ’UGJournalqofq
HighqEnergyqPhysicsSG2016SGYWX^SGX 5.4 8

170 vψμsurψmψntGofGinρlusivψGjψtGproτuρtionGμnτGnuρlψμrGmoτifiρμtionsGinGpyνGρollisionsGμtGℓoormulμcG
sψψGtψxt√UGEuropeanqPhysicalqJournalqCSG2016SG_^SGZ_Y 4.2 24

169
vψμsurψmψntGofGτiffψrψntiμlGμnτGintψgrμtψτGfiτuρiμlGρrossGsψρtionsGforGqiggsGνosonGproτuρtionGinG
thψGfourTlψptonGτψρμyGρhμnnψlGinGppGρollisionsGμtGOGsqrt{s}f_GPGμnτGaG}ψ’UGJournalqofqHighqEnergyq
PhysicsSG2016SGYWX^SGX

5.4 15

168 vψμsurψmψntGofGthψGOGmμthrm{t}ovψrlinψ{mμthrm{t}}GPGproτuρtionGρrossGsψρtionGinGthψGψ˛…GρhμnnψlGinG
protonTprotonGρollisionsGμtGOGsqrt{s}f_GPGμnτGaG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2016SGYWX^SGX 5.4 30

167 |ψμrρhGforGnψwGphysiρsGwithGthψGvG}YGvμriμνlψGinGμllTjψtsGfinμlGstμtψsGproτuρψτGinGppGρollisionsGμtGOG
sqrt{s}fXZGPG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2016SGYWX^SGX 5.4 16

166 |ψμrρhGforGτμrkGmμttψrGinGprotonTprotonGρollisionsGμtGaG}ψ’GwithGmissingGtrμnsvψrsψGmomψntumGμnτG
vψρtorGνosonGtμggψτGjψtsUGJournalqofqHighqEnergyqPhysicsSG2016SGYWX^SGX 5.4 9

165 nviτψnρψGforGψxρlusivψG˛‡˛‡GTgG–GRG–Gâ��GproτuρtionGμnτGρonstrμintsGonGμnomμlousGquμrtiρGgμugψG
ρouplingsGinGppGρollisionsGμtGOGsqrt{s}f_GPGμnτGaG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2016SGYWX^SGX 5.4 27

164 |ψμrρhGforGsupψrsymmψtryGinGppGρollisionsGμtGOGsqrt{s}fXZGPG}ψ’GinGthψGsinglψTlψptonGfinμlGstμtψGusingG
thψGsumGofGmμssψsGofGlμrgψTrμτiusGjψtsUGJournalqofqHighqEnergyqPhysicsSG2016SGYWX^SGX 5.4 7

163 |ψμrρhGforGτirψρtGpμirGproτuρtionGofGsupψrsymmψtriρGtopGquμrksGτψρμyingGtoGμllThμτroniρGfinμlGstμtψsG
inGppGρollisionsGμtGℓoormulμcGsψψGtψxt√UGEuropeanqPhysicalqJournalqCSG2016SG_^SG[^W 4.2 14

162 jzimuthμlGτψρorrψlμtionGofGjψtsGwiτψlyGsψpμrμtψτGinGrμpiτityGinGppGρollisionsGμtGOGsqrt{s}f_GPG}ψ’UG
JournalqofqHighqEnergyqPhysicsSG2016SGYWX^SGX 5.4 9

161 yhψnomψnologiρμlGv||vGintψrprψtμtionGofGlv|GsψμrρhψsGinGppGρollisionsGμtGOGsqrt{s}f_GPGμnτGaG}ψ’UG
JournalqofqHighqEnergyqPhysicsSG2016SGYWX^SGX 5.4 11

160 vψμsurψmψntGofGthψGmμssGofGthψGtopGquμrkGinGτψρμysGwithGμGsVˇ�GmψsonGinGppGρollisionsGμtGaG}ψ’UG
JournalqofqHighqEnergyqPhysicsSG2016SGYWX^SGX 5.4 5

159 vψμsurψmψntGofGthψGinρlusivψGjψtGρrossGsψρtionGinGppGρollisionsGμtGOsqrt{s}GfGYU_^StψxtG{}ψ’}PUG
EuropeanqPhysicalqJournalqCSG2016SG_^SGX 4.2 17

158
vψμsurψmψntGofGℓoormulμcGsψψGtψxt√GproτuρtionGwithGμττitionμlGjψtGμρtivitySGinρluτingGℓoormulμcGsψψG
tψxt√GquμrkGjψtsSGinGthψGτilψptonGτψρμyGρhμnnψlGusingGppGρollisionsGμtGℓoormulμcGsψψGtψxt√UGEuropeanq
PhysicalqJournalqCSG2016SG_^SGZ_b

4.2 20

157 vψμsurψmψntGofGthψGτiffψrψntiμlGρrossGsψρtionGμnτGρhμrgψGμsymmψtryGforGinρlusivψGℓoormulμcGsψψG
tψxt√GproτuρtionGμtGℓoormulμcGsψψGtψxt√G}ψ’UGEuropeanqPhysicalqJournalqCSG2016SG_^SG[^b 4.2 37

156 xνsψrvμtionGofGtopGquμrkGpμirsGproτuρψτGinGμssoρiμtionGwithGμGvψρtorGνosonGinGppGρollisionsGμtGOG
sqrt{s}faGPG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2016SGYWX^SGX 5.4 18

MohsentKhakzad
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155 lorrψlμtionsGνψtwψψnGjψtsGμnτGρhμrgψτGpμrtiρlψsGinGyνyνGμnτGppGρollisionsGμtGOG
sqrt{sα{mμthrm{ww}}}fYU_^GPG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2016SGYWX^SGX 5.4 21

154 |ψμrρhGforGthψGproτuρtionGofGμnGψxρitψτGνottomGquμrkGτψρμyingGtoGt–GinGprotonTprotonGρollisionsGμtG
OGsqrt{s}faGPG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2016SGYWX^SGX 5.4 2

153 vψμsurψmψntGofGthψGℓoormulμcGsψψGtψxt√GproτuρtionGρrossGsψρtionGinGthψGμllTjψtsGfinμlGstμtψGinGppG
ρollisionsGμtGℓoormulμcGsψψGtψxt√ℓoormulμcGsψψGtψxt√UGEuropeanqPhysicalqJournalqCSG2016SG_^SGXYa 4.2 21

152 nvψntGgψnψrμtorGtunψsGoνtμinψτGfromGunτψrlyingGψvψntGμnτGmultipμrtonGsρμttψringGmψμsurψmψntsUG
EuropeanqPhysicalqJournalqCSG2016SG_^SGX]] 4.2 250

151 |ψμrρhGforGmμssivψG–qGrψsonμnρψsGτψρμyingGintoGthψGℓoormulμcGsψψGtψxt√GfinμlGstμtψGμtGℓoormulμcGsψψG
tψxt√ℓoormulμcGsψψGtψxt√UGEuropeanqPhysicalqJournalqCSG2016SG_^SGYZ_ 4.2 19

150 |ψμrρhGforGμGmμssivψGrψsonμnρψGτψρμyingGintoGμGqiggsGνosonGμnτGμG–GorGZGνosonGinGhμτroniρGfinμlG
stμtψsGinGprotonTprotonGρollisionsGμtGOGsqrt{s}faGPG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2016SGYWX^SGX 5.4 14

149 vψμsurψmψntGofGtopGquμrkGpolμrisμtionGinGtTρhμnnψlGsinglψGtopGquμrkGproτuρtionUGJournalqofqHighq
EnergyqPhysicsSG2016SGYWX^SGX 5.4 7

148 |ψμrρhGforGhψμvyGvμjorμnμGnψutrinosGinGψ´–ψ´–RGjψtsGμnτGψ´–G˛…G´–RGjψtsGψvψntsGinGprotonTprotonG
ρollisionsGμtGOGsqrt{s}faGPG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2016SGYWX^SGX 5.4 28

147
|ψμrρhGforGμGvψryGlightGwv||vGqiggsGνosonGproτuρψτGinGτψρμysGofGthψGXY]Gpψ’GsρμlμrGνosonGμnτG
τψρμyingGintoGˇ�GlψptonsGinGppGρollisionsGμtGOGsqrt{s}faGPG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2016SG
YWX^SGX

5.4 16

146 vψμsurψmψntGofGτiffψrψntiμlGρrossGsψρtionsGforGqiggsGνosonGproτuρtionGinGthψGτiphotonGτψρμyG
ρhμnnψlGinGppGρollisionsGμtGℓoormulμcGsψψGtψxt√UGEuropeanqPhysicalqJournalqCSG2016SG_^SGXZ 4.2 35

145
|ψμrρhGforGnψwGphysiρsGinGfinμlGstμtψsGwithGtwoGoppositψTsignSGsμmψTflμvorGlψptonsSGjψtsSGμnτGmissingG
trμnsvψrsψGmomψntumGinGppGρollisionsGμtGOGsqrt{s}fXZGPG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2016SG
YWX^SGX

5.4 7

144 mψρomposingGtrμnsvψrsψGmomψntumGνμlμnρψGρontriνutionsGforGquψnρhψτGjψtsGinGyνyνGρollisionsGμtGOG
sqrt{sα{mμthrm{w}dmμthrm{w}}}fYU_^GPG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2016SGYWX^SGX 5.4 13

143 vψμsurψmψntGofGthψGτouνlψTτiffψrψntiμlGinρlusivψGjψtGρrossGsψρtionGinGprotonTprotonGρollisionsGμtG
ℓoormulμcGsψψGtψxt√UGEuropeanqPhysicalqJournalqCSG2016SG_^SG[]X 4.2 36

142 |ψμrρhGforGhψμvyGrψsonμnρψsGτψρμyingGtoGtwoGqiggsGνosonsGinGfinμlGstμtψsGρontμiningGfourGνGquμrksUG
EuropeanqPhysicalqJournalqCSG2016SG_^SGZ_X 4.2 25

141 uqlGforwμrτGphysiρsUGJournalqofqPhysicsqG:qNuclearqandqParticleqPhysicsSG2016SG[ZSGXXWYWX 2.9 75

140 |ψμrρhGforGqiggsGνosonGoffTshψllGproτuρtionGinGprotonTprotonGρollisionsGμtG_GμnτGaG}ψ’GμnτG
τψrivμtionGofGρonstrμintsGonGitsGtotμlGτψρμyGwiτthUGJournalqofqHighqEnergyqPhysicsSG2016SGYWX^SGX 5.4 14

139
|ψμrρhGforGlψptonGflμvourGviolμtingGτψρμysGofGhψμvyGrψsonμnρψsGμnτGquμntumGνlμρkGholψsGtoGμnG
ℓoormulμcGsψψGtψxt√GpμirGinGprotonTprotonGρollisionsGμtGℓoormulμcGsψψGtψxt√UGEuropeanqPhysicalqJournalq
CSG2016SG_^SGZX_

4.2 9

138 vψμsurψmψntGofGψlψρtrowψμkGproτuρtionGofGμG–GνosonGμnτGtwoGforwμrτGjψtsGinGprotonTprotonG
ρollisionsGμtGOGsqrt{s}faGPG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2016SGYWX^SGX 5.4 4

(2016-2016)
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137 |ψμrρhGforGτirψρtGpμirGproτuρtionGofGsρμlμrGtopGquμrksGinGthψGsinglψTGμnτGτilψptonGρhμnnψlsGinG
protonTprotonGρollisionsGμtGOGsqrt{s}faGPG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2016SGYWX^SGX 5.4 6

136 |ψμrρhGforGthψGμssoρiμtψτGproτuρtionGofGμGqiggsGνosonGwithGμGsinglψGtopGquμrkGinGprotonTprotonG
ρollisionsGμtGOGsqrt{s}faGPG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2016SGYWX^SGX 5.4 10

135 vψμsurψmψntGofGψlψρtrowψμkGproτuρtionGofGtwoGjψtsGinGμssoρiμtionGwithGμGZGνosonGinGprotonTprotonG
ρollisionsGμtGℓoormulμcGsψψGtψxt√UGEuropeanqPhysicalqJournalqCSG2015SG_]SG^^ 4.2 21

134 vψμsurψmψntGofGthψG–GνosonGhψliρityGinGψvψntsGwithGμGsinglψGrψρonstruρtψτGtopGquμrkGinGppG
ρollisionsGμtGOGsqrt{s}faGPG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2015SGYWX]SGX 5.4 19

133 |ψμrρhGforGτisμppψμringGtrμρksGinGprotonTprotonGρollisionsGμtGOGsqrt{s}faGPG}ψ’UGJournalqofqHighqEnergyq
PhysicsSG2015SGYWX]SGX 5.4 35

132 |ψμrρhGforGphysiρsGνψyonτGthψGstμnτμrτGmoτψlGinGτilψptonGmμssGspψρtrμGinGprotonTprotonGρollisionsG
μtGOGsqrt{s}faGPG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2015SGYWX]SGX 5.4 69

131 |ψμrρhGforGτμrkGmμttψrSGψxtrμGτimψnsionsSGμnτGunpμrtiρlψsGinGmonojψtGψvψntsGinGprotonTprotonG
ρollisionsGμtGℓoormulμcGsψψGtψxt√ℓoormulμcGsψψGtψxt√UGEuropeanqPhysicalqJournalqCSG2015SG_]SGYZ] 4.2 250

130
lonstrμintsGonGpμrtonGτistriνutionGfunρtionsGμnτGψxtrμρtionGofGthψGstrongGρouplingGρonstμntGfromG
thψGinρlusivψGjψtGρrossGsψρtionGinGppGρollisionsGμtGℓoormulμcGsψψGtψxt√ℓoormulμcGsψψGtψxt√UGEuropeanq
PhysicalqJournalqCSG2015SG_]SGYaa

4.2 37

129 wuρlψμrGψffψρtsGonGthψGtrμnsvψrsψGmomψntumGspψρtrμGofGρhμrgψτGpμrtiρlψsGinGpyνGρollisionsGμtG
ℓoormulμcGsψψGtψxt√ℓoormulμcGsψψGtψxt√UGEuropeanqPhysicalqJournalqCSG2015SG_]SGYZ_ 4.2 48

128
lonstrμintsGonGthψGpv||vSGjv|kGmoτψlGμnτGonGothψrGmoτψlsGfromGthψGsψμrρhGforGlongTlivψτG
ρhμrgψτGpμrtiρlψsGinGprotonTprotonGρollisionsGμtGℓoormulμcGsψψGtψxt√UGEuropeanqPhysicalqJournalqCSG
2015SG_]SGZY]

4.2 24

127 |ψμrρhGforGthirτTgψnψrμtionGsρμlμrGlψptoquμrksGinGthψGtˇ�GρhμnnψlGinGprotonTprotonGρollisionsGμtGOG
sqrt{s}faGPG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2015SGYWX]SGX 5.4 19

126 |ψμrρhψsGforGsupψrsymmψtryGusingGthψGvG}YGvμriμνlψGinGhμτroniρGψvψntsGproτuρψτGinGppGρollisionsGμtG
aG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2015SGYWX]SGX 5.4 26

125 |ψμrρhψsGforGthirτTgψnψrμtionGsquμrkGproτuρtionGinGfullyGhμτroniρGfinμlGstμtψsGinGprotonTprotonG
ρollisionsGμtGOGsqrt{s}faGPG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2015SGYWX]SGX 5.4 33

124 |ψμrρhGforGthψGproτuρtionGofGτμrkGmμttψrGinGμssoρiμtionGwithGtopTquμrkGpμirsGinGthψGsinglψTlψptonG
finμlGstμtψGinGprotonTprotonGρollisionsGμtGOGsqrt{s}faGPG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2015SGYWX]SGX 5.4 17

123 |ψμrρhGforGμGρhμrgψτGqiggsGνosonGinGppGρollisionsGμtGOGsqrt{s}faGPG}ψ’UGJournalqofqHighqEnergyqPhysicsSG
2015SGYWX]SGX 5.4 61

122 |ψμrρhGforGsupψrsymmψtryGinGthψGvψρtorTνosonGfusionGtopologyGinGprotonTprotonGρollisionsGμtGOG
sqrt{s}faGPG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2015SGYWX]SGX 5.4 11

121 |ψμrρhGforGvψρtorTlikψG}GquμrksGτψρμyingGtoGtopGquμrksGμnτGqiggsGνosonsGinGthψGμllThμτroniρGρhμnnψlG
usingGjψtGsuνstruρturψUGJournalqofqHighqEnergyqPhysicsSG2015SGYWX]SGX 5.4 16

120 |ψμrρhGforGμGqiggsGνosonGinGthψGmμssGrμngψGfromGX[]GtoGXWWWGpψ’GτψρμyingGtoGμGpμirGofG–GorGZG
νosonsUGJournalqofqHighqEnergyqPhysicsSG2015SGYWX]SGX 5.4 73

MohsentKhakzad
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119
yrψρisψGτψtψrminμtionGofGthψGmμssGofGthψGqiggsGνosonGμnτGtψstsGofGρompμtiνilityGofGitsGρouplingsG
withGthψGstμnτμrτGmoτψlGprψτiρtionsGusingGprotonGρollisionsGμtG_GμnτGaℓoormulμcGsψψGtψxt√UGEuropeanq
PhysicalqJournalqCSG2015SG_]SGYXY

4.2 399

118 vψμsurψmψntGofGthψGZ˛‡GproτuρtionGρrossGsψρtionGinGppGρollisionsGμtGaG}ψ’GμnτGsψμrρhGforGμnomμlousG
triplψGgμugψGνosonGρouplingsUGJournalqofqHighqEnergyqPhysicsSG2015SGYWX]SGX 5.4 7

117
vψμsurψmψntGofGthψGinρlusivψGZTjψtGproτuρtionGτiffψrψntiμlGρrossGsψρtionGinGprotonTprotonGρollisionsG
μtG_G}ψ’´ μnτGτψtψrminμtionGofGthψGstrongGρouplingGρonstμntGinGthψG}ψ’´ rμngψUGEuropeanqPhysicalq
JournalqCSG2015SG_]SGXa^

4.2 41

116 vψμsurψmψntGofGthψGτiffψrψntiμlGρrossGsψρtionGforGtopGquμrkGpμirGproτuρtionGinGppGρollisionsGμtG
ℓoormulμcGsψψGtψxt√UGEuropeanqPhysicalqJournalqCSG2015SG_]SG][Y 4.2 98

115
vψμsurψmψntsGofGthψGℓoormulμcGsψψGtψxt√ℓoormulμcGsψψGtψxt√GproτuρtionGρrossGsψρtionsGinGthψG
ℓoormulμcGsψψGtψxt√GρhμnnψlGinGprotonTprotonGρollisionsGμtGℓoormulμcGsψψGtψxt√GμnτGℓoormulμcGsψψG
tψxt√GμnτGρomνinψτGρonstrμintsGonGtriplψGgμugψGρouplingsUGEuropeanqPhysicalqJournalqCSG2015SG_]SG]XX

4.2 25

114 lompμrisonGofGthψGZV˛‡GQGRGjψtsGtoG˛‡GRGjψtsGρrossGsψρtionsGinGppGρollisionsGμtGOGsqrt{s}faGPG}ψ’UGJournalq
ofqHighqEnergyqPhysicsSG2015SGYWX]SGX 5.4 5

113 vψμsurψmψntGofGthψGOGtovψrlinψ{t}GPGproτuρtionGρrossGsψρtionGinGthψGτilψptonGρhμnnψlGinGppGρollisionsG
μtGOGsqrt{s}GPGfGaG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2014SGYWX[SGX 5.4 43

112 vψμsurψmψntGofGμssoρiμtψτG–GRGρhμrmGproτuρtionGinGppGρollisionsGμtGOGsqrt{s}GPGfG_G}ψ’UGJournalqofq
HighqEnergyqPhysicsSG2014SGYWX[SGX 5.4 37

111 |ψμrρhGforGnψwGphysiρsGinGψvψntsGwithGsμmψTsignGτilψptonsGμnτGjψtsGinGppGρollisionsGμtGOGsqrt{s}GPGfGaG
}ψ’UGJournalqofqHighqEnergyqPhysicsSG2014SGYWX[SGX 5.4 38

110 |tuτiψsGofGτijψtGtrμnsvψrsψGmomψntumGνμlμnρψGμnτGpsψuτorμpiτityGτistriνutionsGinGpyνGρollisionsGμtG
Osqrt{sα{mμthrm{ww}}}GfG]UWYPGOStψxtG{}ψ’}PUGEuropeanqPhysicalqJournalqCSG2014SG_[SGX 4.2 67

109 |tuτyGofGτouνlψGpμrtonGsρμttψringGusingG–GRGYTjψtGψvψntsGinGprotonTprotonGρollisionsGμtGOGsqrt{s}GPGfG_G
}ψ’UGJournalqofqHighqEnergyqPhysicsSG2014SGYWX[SGX 5.4 61

108 nvψntGμρtivityGτψpψnτψnρψGofGOG±GPOn|PGproτuρtionGinGOGsqrt{{{sα{wwG}}}}GPGfG]UWYG}ψ’GpyνGμnτGOGsqrt{s}GPG
fGYU_^G}ψ’GppGρollisionsUGJournalqofqHighqEnergyqPhysicsSG2014SGYWX[SGX 5.4 42

107 nviτψnρψGforGthψGXY]Gpψ’GqiggsGνosonGτψρμyingGtoGμGpμirGofGˇ�GlψptonsUGJournalqofqHighqEnergyqPhysics
SG2014SGYWX[SGX 5.4 101

106 vψμsurψmψntGofGthψGtriplψTτiffψrψntiμlGρrossGsψρtionGforGphotonGRGjψtsGproτuρtionGinGprotonTprotonG
ρollisionsGμtGOGsqrt{s}GPGfG_G}ψ’UGJournalqofqHighqEnergyqPhysicsSG2014SGYWX[SGX 5.4 15

105 |ψμrρhGforGnψwGphysiρsGinGthψGmultijψtGμnτGmissingGtrμnsvψrsψGmomψntumGfinμlGstμtψGinG
protonTprotonGρollisionsGμtGOGsqrt{s}GPGfGaG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2014SGYWX[SGX 5.4 81

104 vψμsurψmψntGofGthψGtTρhμnnψlGsinglψTtopTquμrkGproτuρtionGρrossGsψρtionGμnτGofGthψG|’Gtν|GltvG
mμtrixGψlψmψntGinGppGρollisionsGμtGOGsqrt{s}GPGfGaG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2014SGYWX[SGX 5.4 48

103 vψμsurψmψntGofGthψGproτuρtionGρrossGsψρtionsGforGμGZGνosonGμnτGonψGorGmorψGνGjψtsGinGppGρollisionsG
μtGOGsqrt{s}GPGfG_G}ψ’UGJournalqofqHighqEnergyqPhysicsSG2014SGYWX[SGX 5.4 21

102 |ψμrρhGforGmμssivψGrψsonμnρψsGinGτijψtGsystψmsGρontμiningGjψtsGtμggψτGμsG–GorGZGνosonGτψρμysGinGppG
ρollisionsGμtGOGsqrt{s}GPGfGaG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2014SGYWX[SGX 5.4 74
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101 |ψμrρhGforGmμssivψGrψsonμnρψsGτψρμyingGintoGpμirsGofGνoostψτGνosonsGinGsψmiTlψptoniρGfinμlGstμtψsG
μtGOGsqrt{s}GPGfGaG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2014SGYWX[SGX 5.4 59

100 vψμsurψmψntGofGthψGtopTquμrkGmμssGinGμllTjψtsGℓoormulμcGsψψGtψxt√GψvψntsGinGppGρollisionsGμtG
ℓoormulμcGsψψGtψxt√G}ψ’UGEuropeanqPhysicalqJournalqCSG2014SG_[SGY_]a 4.2 21

99 yroνingGρolorGρohψrψnρψGψffψρtsGinGppGρollisionsGμtGℓoormulμcGsψψGtψxt√UGEuropeanqPhysicalqJournalqCSG
2014SG_[SGYbWX 4.2 13

98 vψμsurψmψntGofGtopGquμrkTμntiquμrkGpμirGproτuρtionGinGμssoρiμtionGwithGμG–GorGZGνosonGinGppG
ρollisionsGμtGℓoormulμcGsψψGtψxt√ℓoormulμcGsψψGtψxt√UGEuropeanqPhysicalqJournalqCSG2014SG_[SGZW^W 4.2 29

97 |ψμrρhGforGnψutrμlGv||vGqiggsGνosonsGτψρμyingGtoGμGpμirGofGtμuGlψptonsGinGppGρollisionsUGJournalqofq
HighqEnergyqPhysicsSG2014SGYWX[SGX 5.4 70

96 vψμsurψmψntGofGpsψuτorμpiτityGτistriνutionsGofGρhμrgψτGpμrtiρlψsGinGprotonâ��protonGρollisionsGμtG
Osqrt{s}GfGaPG}ψ’GνyGthψGlv|GμnτG}x}nvGψxpψrimψntsUGEuropeanqPhysicalqJournalqCSG2014SG_[SGX 4.2 37

95 |ψμrρhψsGforGψlψρtrowψμkGproτuρtionGofGρhμrginosSGnψutrμlinosSGμnτGslψptonsGτψρμyingGtoGlψptonsG
μnτG–SGZSGμnτGqiggsGνosonsGinGppGρollisionsGμtGa´ }ψ’UGEuropeanqPhysicalqJournalqCSG2014SG_[SGZWZ^ 4.2 183

94 xνsψrvμtionGofGthψGτiphotonGτψρμyGofGthψGqiggsGνosonGμnτGmψμsurψmψntGofGitsGpropψrtiψsUG
EuropeanqPhysicalqJournalqCSG2014SG_[SGZW_^ 4.2 239

93 |ψμrρhGforGthψGμssoρiμtψτGproτuρtionGofGthψGqiggsGνosonGwithGμGtopTquμrkGpμirUGJournalqofqHighq
EnergyqPhysicsSG2014SGYWX[SGX 5.4 45

92 |ψμrρhGforGstμnτμrτGmoτψlGproτuρtionGofGfourGtopGquμrksGinGthψGlψptonGRGjψtsGρhμnnψlGinGppG
ρollisionsGμtGOGsqrt{s}faGPG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2014SGYWX[SGX 5.4 15

91 rτψntifiρμtionGtψρhniquψsGforGhighlyGνoostψτG–GνosonsGthμtGτψρμyGintoGhμτronsUGJournalqofqHighq
EnergyqPhysicsSG2014SGYWX[SGX 5.4 32

90 vψμsurψmψntGofGqiggsGνosonGproτuρtionGμnτGpropψrtiψsGinGthψG––GτψρμyGρhμnnψlGwithGlψptoniρG
finμlGstμtψsUGJournalqofqHighqEnergyqPhysicsSG2014SGYWX[SGX 5.4 144

89 vψμsurψmψntGofGthψGOGtovψrlinψ{t}GPGproτuρtionGρrossGsψρtionGinGthψGτilψptonGρhμnnψlGinGppGρollisionsG
μtGOGsqrt{s}GPGfGaG}ψ’G2014SGYWX[SGX 3

88 |ψμrρhGforGthψGμssoρiμtψτGproτuρtionGofGthψGqiggsGνosonGwithGμGtopTquμrkGpμirG2014SGYWX[SGX 6

87 |ψμrρhGforGmiρrosρopiρGνlμρkGholψsGinGppGρollisionsGμtGOGsqrt{s}faGPG}ψ’UGJournalqofqHighqEnergyqPhysics
SG2013SGYWXZSGX 5.4 38

86 xνsψrvμtionGofGμGnψwGνosonGwithGmμssGnψμrGXY]Gpψ’GinGppGρollisionsGμtGOGsqrt{s}f_GPGμnτGaG}ψ’UG
JournalqofqHighqEnergyqPhysicsSG2013SGYWXZSGX 5.4 261

85 |tuτiψsGofGjψtGmμssGinGτijψtGμnτG–VZGRGjψtGψvψntsUGJournalqofqHighqEnergyqPhysicsSG2013SGYWXZSGX 5.4 39

84 vψμsurψmψntGofGthψGOGmμthrm{t}ovψrlinψ{mμthrm{t}}GPGproτuρtionGρrossGsψρtionGinGthψGμllTjψtGfinμlG
stμtψGinGppGρollisionsGμtGOGsqrt{s}f_GPG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2013SGYWXZSGX 5.4 14
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83 |tuτyGofGthψGunτψrlyingGψvψntGμtGforwμrτGrμpiτityGinGppGρollisionsGμtGOG
sqrt{s}fWUbSYU_^Sdmμthrm{μnτ}d_dmμthrm{}ψ’}GPUGJournalqofqHighqEnergyqPhysicsSG2013SGYWXZSGX 5.4 39

82 |ψμrρhGforGnψwGphysiρsGinGψvψntsGwithGsμmψTsignGτilψptonsGμnτGνGjψtsGinGppGρollisionsGμtGOGsqrt{s}faGPG
}ψ’UGJournalqofqHighqEnergyqPhysicsSG2013SGYWXZSGX 5.4 33

81 |ψμrρhGforGμGstμnτμrτTmoτψlTlikψGqiggsGνosonGwithGμGmμssGinGthψGrμngψGX[]GtoGXWWWGpψ’GμtGthψGuqlUG
EuropeanqPhysicalqJournalqCSG2013SG_ZSGY[^b 4.2 49

80
|ψμrρhGforGsupψrsymmψtryGinGhμτroniρGfinμlGstμtψsGwithGmissingGtrμnsvψrsψGψnψrgyGusingGthψG
vμriμνlψsGμnτGνTquμrkGmultipliρityGinGppGρollisionsGμtGℓoormulμcGsψψGtψxt√UGEuropeanqPhysicalqJournalqCSG
2013SG_ZSGY]^a

4.2 82

79
vψμsurψmψntGofGthψGhμτroniρGμρtivityGinGψvψntsGwithGμGZGμnτGtwoGjψtsGμnτGψxtrμρtionGofGthψGρrossG
sψρtionGforGthψGψlψρtrowψμkGproτuρtionGofGμGZGwithGtwoGjψtsGinGppGρollisionsGμtGOGsqrt{s}f_GPG}ψ’UG
JournalqofqHighqEnergyqPhysicsSG2013SGYWXZSGX

5.4 10

78 vψμsurψmψntGofGmμssψsGinGthψGℓoormulμcGsψψGtψxt√GsystψmGνyGkinψmμtiρGψnτpointsGinGppGρollisionsGμtG
ℓoormulμcGsψψGtψxt√UGEuropeanqPhysicalqJournalqCSG2013SG_ZSGY[b[ 4.2 37

77 |ψμrρhGforGphysiρsGνψyonτGthψGstμnτμrτGmoτψlGinGψvψntsGwithGlψptonsSGjψtsSGμnτGlμrgψGtrμnsvψrsψG
momψntumGimνμlμnρψGinGppGρollisionsGμtGℓoormulμcGsψψGtψxt√UGEuropeanqPhysicalqJournalqCSG2013SG_ZSGY[bZ4.2 10

76 vψμsurψmψntGofGthψGOmμthrm{t}νμr{mμthrm{t}}PGproτuρtionGρrossGsψρtionGinGthψGˇ�RjψtsGρhμnnψlGinGppG
ρollisionsGμtGOsqrt{s}f_Gmνox{}ψ’}PUGEuropeanqPhysicalqJournalqCSG2013SG_ZSGX 4.2 21

75 sψtGψnψrgyGmψμsurψmψntGwithGthψGj}uj|GτψtψρtorGinGprotonTprotonGρollisionsGμtG
Osqrt{mμthrm{s}}f_Gmμthrm{}ψ’}PUGEuropeanqPhysicalqJournalqCSG2013SG_ZSGX 4.2 209

74 |ψμrρhGforGtopTsquμrkGpμirGproτuρtionGinGthψGsinglψTlψptonGfinμlGstμtψGinGppGρollisionsGμtGOsqrt{s}faG
mμthrm{}ψ’}PUGEuropeanqPhysicalqJournalqCSG2013SG_ZSGX 4.2 162

73 vψμsurψmψntGofGthψGρrossGsψρtionGμnτGμngulμrGρorrψlμtionsGforGμssoρiμtψτGproτuρtionGofGμGZGνosonG
withGνGhμτronsGinGppGρollisionsGμtGOGsqrt{s}GPGfG_G}ψ’UGJournalqofqHighqEnergyqPhysicsSG2013SGYWXZSGX 5.4 26

72
vψμsurψmψntGofGthψGrμtioGofGthψGinρlusivψGZTjψtGρrossGsψρtionGtoGthψGinρlusivψGYTjψtGρrossGsψρtionGinG
ppGρollisionsGμtGOsqrt{s}GfG_Gmμthrm{}ψ’}PGμnτGfirstGτψtψrminμtionGofGthψGstrongGρouplingGρonstμntGinG
thψG}ψ’GrμngψUGEuropeanqPhysicalqJournalqCSG2013SG_ZSGX

4.2 50

71 vψμsurψmψntGofGthψG–R–â��GρrossGsψρtionGinGppGρollisionsGμtGOsqrt{s}GfG_mνox{G}ψ’}PGμnτGlimitsGonG
μnomμlousG––˛‡GμnτG––ZGρouplingsUGEuropeanqPhysicalqJournalqCSG2013SG_ZSGX 4.2 56

70 vψμsurψmψntGofGthψGZZGproτuρtionGρrossGsψρtionGμnτGsψμrρhGforGμnomμlousGρouplingsGinGYâ��Yâ��hGfinμlG
stμtψsGinGppGρollisionsGμtGOGsqrt{s}f_GPG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2013SGYWXZSGX 5.4 39

69 |ψμrρhGforGsupψrsymmψtryGinGfinμlGstμtψsGwithGmissingGtrμnsvψrsψGψnψrgyGμnτGWSGXSGYSGorGâ�¥ZGνTquμrkG
jψtsGinG_G}ψ’GppGρollisionsGusingGthψGvμriμνlψG˛–G}UGJournalqofqHighqEnergyqPhysicsSG2013SGYWXZSGX 5.4 29

68 vψμsurψmψntGofGthψGsumGofG––GμnτG–ZGproτuρtionGwithG–RτijψtGψvψntsGinGppGρollisionsGμtG
ℓoormulμcGsψψGtψxt√UGEuropeanqPhysicalqJournalqCSG2013SG_ZSGYYaZ 4.2 45

67 |inglψGhμτronGrψsponsψGmψμsurψmψntGμnτGρμlorimψtψrGjψtGψnψrgyGsρμlψGunρψrtμintyGwithGthψGj}uj|G
τψtψρtorGμtGthψGuqlUGEuropeanqPhysicalqJournalqCSG2013SG_ZSGX 4.2 41

66 vψμsurψmψntGofGτiffψrψntiμlGtopTquμrkTpμirGproτuρtionGρrossGsψρtionsGinGppGρollisionsGμtGOsqrt{s}GfG_G
mμthrm{}ψ’}PUGEuropeanqPhysicalqJournalqCSG2013SG_ZSGX 4.2 102

(2013-2013)
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65 yψrformμnρψGofGthψGj}uj|GliquiτGμrgonGforwμrτGρμlorimψtψrGinGνψμmGtψstsUGJournalqofq
InstrumentationSG2013SGaSGyW]WW^TyW]WW^ 1

64 |ψμrρhGforGnψwGphysiρsGinGψvψntsGwithGsμmψTsignGτilψptonsGμnτGνGjψtsGinGppGρollisionsGμtGOGsqrt{s}faGPG
}ψ’G2013SGYWXZSGX 2

63 sψtGproτuρtionGrμtψsGinGμssoρiμtionGwithG–GμnτGZGνosonsGinGppGρollisionsGμtGOGsqrtG{s}GfG_G{tψxt{}ψ’}}GPUG
JournalqofqHighqEnergyqPhysicsSG2012SGYWXYSGX 5.4 37

62 |ψμrρhGforGquμrkGρompositψnψssGinGτijψtGμngulμrGτistriνutionsGfromGppGρollisionsGμtGOGsqrtG{s}GfG_{G}GPG
}ψ’UGJournalqofqHighqEnergyqPhysicsSG2012SGYWXYSGX 5.4 12

61 |upprψssionGofGnonTpromptGsVˇ�SGpromptGsVˇ�SGμnτGOG~psilonGPOX|PGinGyνyνGρollisionsGμtGOGsqrtG
{{{sα{tψxt{ww}}}}}GfGYU_^GPG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2012SGYWXYSGX 5.4 184

60 vψμsurψmψntGofGthψGZV˛‡QGRGνTjψtGρrossGsψρtionGinGppGρollisionsGμtGOGsqrtG{s}GfG_GPG}ψ’UGJournalqofqHighq
EnergyqPhysicsSG2012SGYWXYSGX 5.4 24

59 |hμpψSGtrμnsvψrsψGsizψSGμnτGρhμrgψτThμτronGmultipliρityGofGjψtsGinGppGρollisionsGμtGOGsqrt{s}f_d}ψ’GPUG
JournalqofqHighqEnergyqPhysicsSG2012SGYWXYSGX 5.4 27

58 |ψμrρhGforGμGlightGρhμrgψτGqiggsGνosonGinGtopGquμrkGτψρμysGinGppGρollisionsGμtGOGsqrtG{s}GfG_d}ψ’GPUG
JournalqofqHighqEnergyqPhysicsSG2012SGYWXYSGX 5.4 101

57 |ψμrρhGforGlψptoniρGτψρμysGofG–hGνosonsGinGppGρollisionsGμtGOGsqrtG{s}GfG{_}GPG}ψ’UGJournalqofqHighq
EnergyqPhysicsSG2012SGYWXYSGX 5.4 43

56 |ψμrρhGforGnψwGphysiρsGinGψvψntsGwithGsμmψTsignGτilψptonsGμnτGνTtμggψτGjψtsGinGppGρollisionsGμtGOGsqrtG
{s}GfG_GPG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2012SGYWXYSGX 5.4 24

55 |ψμrρhGforGμnomμlousGOGtovψrlinψGtGPGproτuρtionGinGthψGhighlyTνoostψτGμllThμτroniρGfinμlGstμtψUG
JournalqofqHighqEnergyqPhysicsSG2012SGYWXYSGX 5.4 57

54 |ψμrρhGforGsupψrsymmψtryGinGhμτroniρGfinμlGstμtψsGusingGvG}YGinGppGρollisionsGμtGOGsqrt{s}f_GPG}ψ’UG
JournalqofqHighqEnergyqPhysicsSG2012SGYWXYSGX 5.4 92

53 vψμsurψmψntGofGthψGOGmμthrm{t}ovψrlinψ{mμthrm{t}}GPGproτuρtionGρrossGsψρtionGinGthψGτilψptonG
ρhμnnψlGinGppGρollisionsGμtGOGsqrt{s}f_GPG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2012SGYWXYSGX 5.4 64

52 xνsψrvμtionGofGZGτψρμysGtoGfourGlψptonsGwithGthψGlv|GτψtψρtorGμtGthψGuqlUGJournalqofqHighqEnergyq
PhysicsSG2012SGYWXYSGX 5.4 30

51 vψμsurψmψntGofGthψGsinglψTtopTquμrkGtTρhμnnψlGρrossGsψρtionGinGppGρollisionsGμtGOGsqrt{s}f_GPG}ψ’UG
JournalqofqHighqEnergyqPhysicsSG2012SGYWXYSGX 5.4 70

50 |ψμrρhGforGthirτTgψnψrμtionGlψptoquμrksGμnτGsρμlμrGνottomGquμrksGinGppGρollisionsGμtGOGsqrt{s}f_d}ψ’G
PUGJournalqofqHighqEnergyqPhysicsSG2012SGYWXYSGX 5.4 12

49 vψμsurψmψntGofGthψGtopTquμrkGmμssGinGOGmμthrm{t}ovψrlinψ{mμthrm{t}}GPGψvψntsGwithGlψptonRjψtsG
finμlGstμtψsGinGppGρollisionsGμtGOGsqrt{s}f_GPG}ψ’UGJournalqofqHighqEnergyqPhysicsSG2012SGYWXYSGX 5.4 30

48 nlψρtronGpψrformμnρψGmψμsurψmψntsGwithGthψGj}uj|GτψtψρtorGusingGthψGYWXWGuqlGprotonTprotonG
ρollisionGτμtμUGEuropeanqPhysicalqJournalqCSG2012SG_YSGX 4.2 199
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47 vψμsurψmψntGofGthψGunτψrlyingGψvψntGinGthψGmrψllâ��±μnGproρψssGinGprotonâ��protonGρollisionsGμtG
Osqrt{s}GfG_~mνox{}ψ’}PUGEuropeanqPhysicalqJournalqCSG2012SG_YSGX 4.2 30

46 |tuτyGofGthψGinρlusivψGproτuρtionGofGρhμrgψτGpionsSGkμonsSGμnτGprotonsGinGppGρollisionsGμtGOsqrt{s}GfG
WUbSGYU_^Smνox{GμnτG}_~mνox{}ψ’}PUGEuropeanqPhysicalqJournalqCSG2012SG_YSGX 4.2 133

45 jGsψμrρhGforGμGτouνlyTρhμrgψτGqiggsGνosonGinGppGρollisionsGμtGOsqrt{s}GfG_Gmνox{}ψ’}PUGEuropeanq
PhysicalqJournalqCSG2012SG_YSGX 4.2 111

44
{μtiosGofGτijψtGproτuρtionGρrossGsψρtionsGμsGμGfunρtionGofGthψGμνsolutψGτiffψrψnρψGinGrμpiτityG
νψtwψψnGjψtsGinGprotonâ��protonGρollisionsGμtGOsqrt{s}GfG_Gmμthrm{}ψ’}PUGEuropeanqPhysicalqJournalqCSG
2012SG_YSGX

4.2 17

43
nvμluμtionGofGthψGloρμlGhμτroniρGρμliνrμtionGwithGρomνinψτGνψμmTtψstGτμtμGforGthψGψnτρμpGμnτG
forwμrτGρμlorimψtψrsGofGj}uj|GinGthψGpsψuτorμpiτityGrψgionUGNuclearqInstrumentsqandqMethodsqinq
PhysicsqResearch,qSectionqA:qAccelerators,qSpectrometers,qDetectorsqandqAssociatedqEquipmentSG2012SG
^bZSG_[Tb_

1.2 4

42 yψrformμnρψGofGmissingGtrμnsvψrsψGmomψntumGrψρonstruρtionGinGprotonTprotonGρollisionsGμtG
Osqrt{s}GfG_~mνox{}ψ’}PGwithGj}uj|UGEuropeanqPhysicalqJournalqCSG2012SG_YSGX 4.2 217

41 yψrformμnρψGofGthψGj}uj|G}riggψrG|ystψmGinGYWXWUGEuropeanqPhysicalqJournalqCSG2012SG_YSGX 4.2 232

40 sVˇ�GμnτGˇ�OY|PGproτuρtionGinGppGρollisionsGμtGOGsqrtG{s}GfG_{tψxt{}ψv}}GPUGJournalqofqHighqEnergyqPhysicsSG
2012SGYWXYSGX 5.4 69

39
vψμsurψmψntGofGthψGinρlusivψGproτuρtionGρrossGsψρtionsGforGforwμrτGjψtsGμnτGforGτijψtGψvψntsGwithG
onψGforwμrτGμnτGonψGρψntrμlGjψtGinGppGρollisionsGμtGOGsqrtG{s}GfG_GPG}ψ’UGJournalqofqHighqEnergyqPhysicsSG
2012SGYWXYSGX

5.4 13

38 vψμsurψmψntGofGinρlusivψGjψtGμnτGτijψtGρrossGsψρtionsGinGprotonTprotonGρollisionsGμtG_G}ψ’G
ρψntrψTofTmμssGψnψrgyGwithGthψGj}uj|GτψtψρtorUGEuropeanqPhysicalqJournalqCSG2011SG_XSGX 4.2 103

37 yromptGμnτGnonTpromptGsVˇ�GproτuρtionGinGppGρollisionsGμtGOsqrt{s}GfG_PG}ψ’UGEuropeanqPhysicalq
JournalqCSG2011SG_XSGX 4.2 118

36 vψμsurψmψntGofGthψGtopGquμrkTpμirGproτuρtionGρrossGsψρtionGwithGj}uj|GinGppGρollisionsGμtG
Osqrt{s}f_PG}ψ’UGEuropeanqPhysicalqJournalqCSG2011SG_XSGX 4.2 138

35 |tuτiψsGofGthψGpψrformμnρψGofGthψGj}uj|GτψtψρtorGusingGρosmiρTrμyGmuonsUGEuropeanqPhysicalq
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