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436 yτrψormμnπτGoψGthτGj}uj|GuτvτlTXGtopologiπμlGtriggτrGinG{un´ YUGEuropeanoPhysicaloJournaloCSG2022SG
aYSGX 4.2 0

435
|τμrπhGψorGτxotiπGρτπμysGoψGthτGqiggsGνosonGintoGνKKGovτrlinτ{ν}GKKGμnρGmissingGtrμnsvτrsτG
momτntumGinGppGπollisionsGμtGKKGsqrt{s}GKKGfGXZG}τ–GwithGthτGj}uj|GρτtτπtorUGJournaloofoHigho
EnergyoPhysicsSG2022SGYWYYSGX

5.4 0

434
xνsτrvμtionGoψGτlτπtrowτμkGproρuπtionGoψGtwoGjτtsGinGμssoπiμtionGwithGμnGisolμtτρGphotonGμnρG
missingGtrμnsvτrsτGmomτntumSGμnρGsτμrπhGψorGμGqiggsGνosonGρτπμyingGintoGinvisiνlτGpμrtiπlτsGμtG
XZ´ KKtτxtG{}τ–}KKGwithGthτGj}uj|GρτtτπtorUGEuropeanoPhysicaloJournaloCSG2022SGaYSGX

4.2 0

433
|τμrπhGψorGqiggsGνosonsGρτπμyingGintoGnτwGspinTWGorGspinTXGpμrtiπlτsGinGψourTlτptonGψinμlGstμtτsGwithG
thτGj}uj|GρτtτπtorGwithGXZbGψνâ��XGoψGppGπollisionGρμtμGμtGKKGsqrt{s}GKKGfGXZG}τ–UGJournaloofoHigho
EnergyoPhysicsSG2022SGYWYYSGX

5.4 0

432 jtloμstZcG}hτGwτxtGpτnτrμtionGoψGoμstG|imulμtionGinGj}uj|UGComputingoandoSoftwareoforoBigoScienceSG
2022SG^SGX 6 0

431
vτμsurτmτntGoψGthτGτnτrgyGrτsponsτGoψGthτGj}uj|´ πμlorimτtτrGtoGπhμrgτρ´ pionsGψromGKK ≥{pmG
}rightμrrowGtμuG≥{pmG}OrightμrrowGpiG≥{pmG}nuG_{tμuG}PnuG_{tμuG}KKGτvτntsGinG{un´ YGρμtμUGEuropeano
PhysicaloJournaloCSG2022SGaYSGX

4.2 0

430 }hτGj}uj|GinnτrGρτtτπtorGtriggτrGpτrψormμnπτGinGppGπollisionsGμtGXZ´ }τ–GρuringGuqlG{unGYUG
EuropeanoPhysicaloJournaloCSG2022SGaYSGX 4.2

429 mτtτrminμtionGoψGthτGpμrtonGρistriνutionGψunπtionsGoψGthτGprotonGusingGρivτrsτGj}uj|GρμtμGψromGppG
πollisionsGμtGKKsqrt{s}GfG_KKSGaGμnρGXZ´ }τ–UGEuropeanoPhysicaloJournaloCSG2022SGaYSGX 4.2 1

428
|τμrπhGψorG{TpμrityTviolμtingGsupτrsymmτtryGinGμGψinμlGstμtτGπontμiningGlτptonsGμnρGmμnyGjτtsGwithG
thτGj}uj|GτxpτrimτntGusingGOsqrt{s}GfGXZhνoxG{G}τ–}PGprotonâ��protonGπollisionGρμtμUGEuropeano
PhysicaloJournaloCSG2021SGaXSGX

4.2 2

427 vτμsurτmτntGoψGthτGtOGovτrlinτ{t}GPtOGovτrlinτ{t}GPGproρuπtionGπrossGsτπtionGinGppGπollisionsGμtGOG
sqrt{s}GPGfGXZG}τ–GwithGthτGj}uj|GρτtτπtorUGJournaloofoHighoEnergyoPhysicsSG2021SGYWYXSGX 5.4 0

426
|τμrπhGψorGρμrkGmμttτrGinGτvτntsGwithGmissingGtrμnsvτrsτGmomτntumGμnρGμGqiggsGνosonGρτπμyingG
intoGtwoGphotonsGinGppGπollisionsGμtGOGsqrt{s}GPGfGXZG}τ–GwithGthτGj}uj|GρτtτπtorUGJournaloofoHigho
EnergyoPhysicsSG2021SGYWYXSGX

5.4 2

425 |τμrπhGψorGtypτTrrrGsττsμwGhτμvyGlτptonsGinGρilτptonGψinμlGstμtτsGinGppGπollisionsGμtGOGsqrt{s}GfGXZS{tτxtG
{}τ–}}GPGwithGthτGj}uj|GρτtτπtorUGEuropeanoPhysicaloJournaloCSG2021SGaXSGX 4.2 7

424 vτμsurτmτntGoψGlightTνyTlightGsπμttτringGμnρGsτμrπhGψorGμxionTlikτGpμrtiπlτsGwithGYUYGnνâ��XGoψGyνRyνG
ρμtμGwithGthτGj}uj|GρτtτπtorUGJournaloofoHighoEnergyoPhysicsSG2021SGYWYXSGX 5.4 5

423
|τμrπhGψorGqiggsGνosonGproρuπtionGinGμssoπiμtionGwithGμGhighTτnτrgyGphotonGviμGvτπtorTνosonG
ψusionGwithGρτπμyGintoGνottomGquμrkGpμirsGμtGOGsqrt{s}GPGfGXZG}τ–GwithGthτGj}uj|GρτtτπtorUGJournaloofo
HighoEnergyoPhysicsSG2021SGYWYXSGX

5.4 1

422
|τμrπhGψorGmμrkGvμttτrGyroρuπτρGinGjssoπiμtionGwithGμGmμrkGqiggsGkosonGmτπμyingGintoG ≥{´–} ≥{h}G
orGZZGinGoullyGqμρroniπGoinμlG|tμtτsGψromGsqrtℓs√fXZGG}τ–GppGlollisionsG{τπorρτρGwithGthτGj}uj|G
mτtτπtorUGPhysicaloReviewoLettersSG2021SGXY^SGXYXaWY

7.4 2

421 uongituρinμlGolowGmτπorrτlμtionsGinG¯τR¯τGlollisionsGμtGsqrtℓs_{ww}√f]U[[GG}τ–GwithGthτGj}uj|G
mτtτπtorUGPhysicaloReviewoLettersSG2021SGXY^SGXYYZWX 7.4 2

420
|τμrπhGψorGnτwGphτnomτnμGwithGtopGquμrkGpμirsGinGψinμlGstμtτsGwithGonτGlτptonSGjτtsSGμnρGmissingG
trμnsvτrsτGmomτntumGinGppGπollisionsGμtGOGsqrt{s}GPGfGXZG}τ–GwithGthτGj}uj|GρτtτπtorUGJournaloofo
HighoEnergyoPhysicsSG2021SGYWYXSGX

5.4 6
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419
|τμrπhGψorGnτwGphτnomτnμGinGτvτntsGwithGtwoGoppositτTπhμrgτGlτptonsSGjτtsGμnρGmissingGtrμnsvτrsτG
momτntumGinGppGπollisionsGμtGOGsqrt{mμthrm{s}}GPGfGXZG}τ–GwithGthτGj}uj|GρτtτπtorUGJournaloofoHigho
EnergyoPhysicsSG2021SGYWYXSGX

5.4 8

418
|τμrπhGψorGpμirGproρuπtionGoψGsπμlμrGlτptoquμrksGρτπμyingGintoGψirstTGorGsτπonρTgτnτrμtionGlτptonsG
μnρGtopGquμrksGinGprotonâ��protonGπollisionsGμtGOsqrt{s}PGfGXZG}τ–GwithGthτGj}uj|GρτtτπtorUGEuropeano
PhysicaloJournaloCSG2021SGaXSGX

4.2 5

417 vτμsurτmτntGoψGthτGlyTviolμtingGphμsτGKKphiG_sKKGinGKKGk_{s}≥{W}GrightμrrowGsVpsiGphiGKKGρτπμysGinG
j}uj|GμtGXZ´ }τ–UGEuropeanoPhysicaloJournaloCSG2021SGaXSG 4.2 1

416 xptimisμtionGoψGlμrgτTrμρiusGjτtGrτπonstruπtionGψorGthτGj}uj|GρτtτπtorGinGXZG}τ–Gprotonâ��protonG
πollisionsUGEuropeanoPhysicaloJournaloCSG2021SGaXSGX 4.2 2

415
|τμrπhGψorGhτμvyGrτsonμnπτsGρτπμyingGintoGμGpμirGoψGZGνosonsGinGthτGOτllG≥RτllG≥TτllGN≥RτllGN≥TPGμnρGOτllG
≥RτllG≥TnuG{{νμr{nuG}}}PGψinμlGstμtτsGusingGXZbGOmμthrmG{ψν}≥{TX}PGoψGprotonâ��protonGπollisionsGμtG
Osqrt{s}GfGXZSP}τ–GwithGthτGj}uj|GρτtτπtorUGEuropeanoPhysicaloJournaloCSG2021SGaXSGX

4.2 8

414
|τμrπhGψorGnτwGphτnomτnμGinGψinμlGstμtτsGwithGνTjτtsGμnρGmissingGtrμnsvτrsτGmomτntumGinGOG
sqrt{mμthrm{s}}GPGfGXZG}τ–GppGπollisionsGwithGthτGj}uj|GρτtτπtorUGJournaloofoHighoEnergyoPhysicsSG
2021SGYWYXSGX

5.4 6

413
vτμsurτmτntGoψGthτGμssoπiμtτρGproρuπtionGoψGμGqiggsGνosonGρτπμyingGintoGνTquμrksGwithGμGvτπtorG
νosonGμtGhighGtrμnsvτrsτGmomτntumGinGppGπollisionsGμtGsfXZG}τ–GwithGthτGj}uj|GρτtτπtorUGPhysicso
Letters,oSectionoB:oNuclear,oElementaryoParticleoandoHigh-EnergyoPhysicsSG2021SGaX^SGXZ^YW[

4.2 5

412
|τμrπhGψorGμGhτμvyGqiggsGνosonGρτπμyingGintoGμGZGνosonGμnρGμnothτrGhτμvyGqiggsGνosonGinGthτGOτllG
τllGννPGμnρGOτllGτllG  PGψinμlGstμtτsGinGppGπollisionsGμtGOsqrt{s}fXZPGOtτxtG{}τ–}PGwithGthτGj}uj|G
ρτtτπtorUGEuropeanoPhysicaloJournaloCSG2021SGaXSGX

4.2 7

411 xνsτrvμtionGoψGphotonTinρuπτρG R â��GproρuπtionGinGppGπollisionsGμtGsfXZG}τ–GusingGthτGj}uj|G
ρτtτπtorUGPhysicsoLetters,oSectionoB:oNuclear,oElementaryoParticleoandoHigh-EnergyoPhysicsSG2021SGaX^SGXZ^XbW4.2 0

410
|τμrπhGψorGρouνlyGμnρGsinglyGπhμrgτρGqiggsGνosonsGρτπμyingGintoGvτπtorGνosonsGinGmultiTlτptonGψinμlG
stμtτsGwithGthτGj}uj|GρτtτπtorGusingGprotonTprotonGπollisionsGμtGOGsqrt{mμthrm{s}}GPGfGXZG}τ–UG
JournaloofoHighoEnergyoPhysicsSG2021SGYWYXSGX

5.4 3

409 |τμrπhGψorGnτwGphτnomτnμGinGτvτntsGwithGμnGτnτrgτtiπGjτtGμnρGmissingGtrμnsvτrsτGmomτntumGinGppG
πollisionsGμtGsfXZGG}τ–GwithGthτGj}uj|GρτtτπtorUGPhysicaloReviewoDSG2021SGXWZSG 4.9 10

408 vτμsurτmτntsGoψG R â��RGâ�¥GXGjτtGproρuπtionGπrossTsτπtionsGinGppGπollisionsGμtGOGsqrt{s}GPGfGXZG}τ–G
withGthτGj}uj|GρτtτπtorUGJournaloofoHighoEnergyoPhysicsSG2021SGYWYXSGX 5.4 0

407 |τμrπhGψorGπhμrgτρGqiggsGνosonsGρτπμyingGintoGμGtopGquμrkGμnρGμGνottomGquμrkGμtGOGsqrt{mμthrm{s}}G
PGfGXZG}τ–GwithGthτGj}uj|GρτtτπtorUGJournaloofoHighoEnergyoPhysicsSG2021SGYWYXSGX 5.4 8

406 vτμsurτmτntsGoψGqiggsGνosonsGρτπμyingGtoGνottomGquμrksGψromGvτπtorGνosonGψusionGproρuπtionG
withGthτGj}uj|GτxpτrimτntGμtGOsqrt{s}fXZStτxtG{}τ–}PUGEuropeanoPhysicaloJournaloCSG2021SGaXSGX 4.2 0

405
|τμrπhGψorGpμirGproρuπtionGoψGthirρTgτnτrμtionGsπμlμrGlτptoquμrksGρτπμyingGintoGμGtopGquμrkGμnρGμG
ˇ�TlτptonGinGppGπollisionsGμtGOGsqrt{s}GPGfGXZG}τ–GwithGthτGj}uj|GρτtτπtorUGJournaloofoHighoEnergyo
PhysicsSG2021SGYWYXSGX

5.4 6

404 |τμrπhGψorGπhμrgτρTlτptonTψlμvourGviolμtionGinGZTνosonGρτπμysGwithGthτGj}uj|GρτtτπtorUGNatureo
PhysicsSG2021SGX_SGaXbTaY] 16.2 4

403 |τμrπhGψorGmisplμπτρGuτptonsGinGsqrtℓs√fXZGG}τ–GppGlollisionsGwithGthτGj}uj|GmτtτπtorUGPhysicalo
ReviewoLettersSG2021SGXY_SGW]XaWY 7.4 2

402 }τstGoψGthτGunivτrsμlityGoψGˇ�GμnρG˛…GlτptonGπouplingsGinG TνosonGρτπμysGwithGthτGj}uj|GρτtτπtorUG
NatureoPhysicsSG2021SGX_SGaXZTaXa 16.2 1
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401 }woTpμrtiπlτGμzimuthμlGπorrτlμtionsGinGphotonuπlτμrGultrμpτriphτrμlGyνRyνGπollisionsGμtG]UWYG}τ–G
withGj}uj|UGPhysicaloReviewoCSG2021SGXW[SG 2.7 2

400 |τμrπhGψorGsupτrsymmτtryGinGτvτntsGwithGψourGorGmorτGπhμrgτρGlτptonsGinGXZbGψνâ��XGoψGOGsqrt{s}GPGfG
XZG}τ–GppGπollisionsGwithGthτGj}uj|GρτtτπtorUGJournaloofoHighoEnergyoPhysicsSG2021SGYWYXSGX 5.4 2

399
mτtτrminμtionGoψGthτGpμrtonGρistriνutionGψunπtionsGoψGthτGprotonGψromGj}uj|GmτμsurτmτntsGoψG
ρiψψτrτntiμlG ´–GμnρGZGνosonGproρuπtionGinGμssoπiμtionGwithGjτtsUGJournaloofoHighoEnergyoPhysicsSG2021
SGYWYXSGX

5.4 1

398 vτμsurτmτntsGoψGρiψψτrτntiμlGπrossTsτπtionsGinGψourTlτptonGτvτntsGinGXZG}τ–GprotonTprotonG
πollisionsGwithGthτGj}uj|GρτtτπtorUGJournaloofoHighoEnergyoPhysicsSG2021SGYWYXSGX 5.4 0

397 jGsτμrπhGψorGthτGρτπμysGoψGstoppτρGlongTlivτρGpμrtiπlτsGμtGOGsqrt{mμthrm{s}}GPGfGXZG}τ–GwithGthτG
j}uj|GρτtτπtorUGJournaloofoHighoEnergyoPhysicsSG2021SGYWYXSGX 5.4 1

396 vuonGrτπonstruπtionGμnρGiρτntiψiπμtionGτψψiπiτnπyGinGj}uj|GusingGthτGψullG{unGYGppGπollisionGρμtμGsτtG
μtGOsqrt{s}fXZPG}τ–UGEuropeanoPhysicaloJournaloCSG2021SGaXSGX 4.2 13

395 yτrψormμnπτGoψGthτGj}uj|G{ylGρτtτπtorGμnρGuτvτlTXGmuonGνμrrτlGtriggτrGμtGâ��OsPfXZG}τ–UGJournaloofo
InstrumentationSG2021SGX^SGyW_WYb 1 1

394 vτμsurτmτntGoψGhμρroniπGτvτntGshμpτsGinGhighTp}GmultijτtGψinμlGstμtτsGμtGOGsqrt{s}GPGfGXZG}τ–GwithG
thτGj}uj|GρτtτπtorUGJournaloofoHighoEnergyoPhysicsSG2021SGYWYXSGX 5.4 3

393 jGsτμrπhGψorGthτGρimuonGρτπμyGoψGthτG|tμnρμrρGvoρτlGqiggsGνosonGwithGthτGj}uj|GρτtτπtorUGPhysicso
Letters,oSectionoB:oNuclear,oElementaryoParticleoandoHigh-EnergyoPhysicsSG2021SGaXYSGXZ]baW 4.2 21

392
vτμsurτmτntGoψGthτGjτtGmμssGinGhighGtrμnsvτrsτGmomτntumGZOTgννhP˛‡GproρuπtionGμtGsfXZ}τ–GusingG
thτGj}uj|GρτtτπtorUGPhysicsoLetters,oSectionoB:oNuclear,oElementaryoParticleoandoHigh-EnergyoPhysicsSG
2021SGaXYSGXZ]bbX

4.2

391 vτρiumTrnρuπτρGvoρiψiπμtionGoψGZT}μggτρGlhμrgτρGyμrtiπlτG±iτlρsGinGyνRyνGlollisionsGμtG]UWY´ }τ–G
withGthτGj}uj|GmτtτπtorUGPhysicaloReviewoLettersSG2021SGXY^SGW_YZWX 7.4 3

390
|τμrπhGψorGsquμrksGμnρGgluinosGinGψinμlGstμtτsGwithGjτtsGμnρGmissingGtrμnsvτrsτGmomτntumGusingGXZbG
ψνâ��XGoψGOGsqrt{s}GPGfGXZG}τ–GppGπollisionGρμtμGwithGthτGj}uj|GρτtτπtorUGJournaloofoHighoEnergyoPhysicsSG
2021SGYWYXSGX

5.4 8

389 miψψτrτntiμlGπrossTsτπtionGmτμsurτmτntsGψorGthτGτlτπtrowτμkGproρuπtionGoψGρijτtsGinGμssoπiμtionG
withGμGZGνosonGinGprotonâ��protonGπollisionsGμtGj}uj|UGEuropeanoPhysicaloJournaloCSG2021SGaXSGX 4.2 5

388 vτμsurτmτntsGoψG qGμnρGZqGproρuπtionGinGthτGOqGrightμrrowGννμr{ν}PGρτπμyGπhμnnτlGinGppG
πollisionsGμtGOXZStτxtG{}τ}tτxtG{–}PGwithGthτGj}uj|GρτtτπtorUGEuropeanoPhysicaloJournaloCSG2021SGaXSGX 4.2 7

387 |τμrπhGψorGρμrkGmμttτrGinGμssoπiμtionGwithGμnGτnτrgτtiπGphotonGinGppGπollisionsGμtGOGsqrt{s}GPGfGXZG}τ–G
withGthτGj}uj|GρτtτπtorUGJournaloofoHighoEnergyoPhysicsSG2021SGYWYXSGX 5.4 5

386 |τμrπhGψorGsquμrksGμnρGgluinosGinGψinμlGstμtτsGwithGonτGisolμtτρGlτptonSGjτtsSGμnρGmissingGtrμnsvτrsτG
momτntumGμtGOsqrt{s}fXZPG}τ–GwithGthτGj}uj|GρτtτπtorUGEuropeanoPhysicaloJournaloCSG2021SGaXSGX 4.2 0

385 }hτGj}uj|GoμstG}rμπtτrGsystτmUGJournaloofoInstrumentationSG2021SGX^SGyW_WW^ 1 0

384 vτμsurτmτntGoψGsinglτGtopTquμrkGproρuπtionGinGμssoπiμtionGwithGμG GνosonGinGthτGsinglτTlτptonG
πhμnnτlGμtGOsqrt{s}GfGaStτxtG{}τ–}PGwithGthτGj}uj|GρτtτπtorUGEuropeanoPhysicaloJournaloCSG2021SGaXSGX 4.2 1
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383 sτtGτnτrgyGsπμlτGμnρGrτsolutionGmτμsurτρGinGprotonâ��protonGπollisionsGμtGOsqrt{s}fXZPG}τ–GwithGthτG
j}uj|GρτtτπtorUGEuropeanoPhysicaloJournaloCSG2021SGaXSGX 4.2 11

382
nviρτnπτGψorGqiggsGνosonGρτπμysGtoGμGlowTmμssGρilτptonGsystτmGμnρGμGphotonGinGppGπollisionsGμtG
sfXZG}τ–GwithGthτGj}uj|GρτtτπtorUGPhysicsoLetters,oSectionoB:oNuclear,oElementaryoParticleoando
High-EnergyoPhysicsSG2021SGaXbSGXZ^[XY

4.2 2

381 vτμsurτmτntsGoψGsτnsorGrμρiμtionGρμmμgτGinGthτGj}uj|GinnτrGρτtτπtorGusingGlτμkμgτGπurrτntsUG
JournaloofoInstrumentationSG2021SGX^SGyWaWY] 1 1

380
vτμsurτmτntsGoψGthτGinπlusivτGμnρGρiψψτrτntiμlGproρuπtionGπrossGsτπtionsGoψGμGtopTquμrkâ��μntiquμrkG
pμirGinGμssoπiμtionGwithGμGZGνosonGμtGOsqrt{s}GfGXZPG}τ–GwithGthτGj}uj|GρτtτπtorUGEuropeanoPhysicalo
JournaloCSG2021SGaXSGX

4.2 1

379 nxπlusivτGρimuonGproρuπtionGinGultrμpτriphτrμlGyνRyνGπollisionsGμtGswwf]UWY}τ–GwithGj}uj|UG
PhysicaloReviewoCSG2021SGXW[SG 2.7 2

378 |τμrπhGψorGwτwGyhτnomτnμGinGoinμlG|tμtτsGwithG}woGuτptonsGμnρGxnτGorGwoGνT}μggτρGsτtsGμtG
sqrtℓs√fXZGG}τ–G~singGthτGj}uj|GmτtτπtorUGPhysicaloReviewoLettersSG2021SGXY_SGX[XaWX 7.4 1

377 |τμrπhGψorGρμrkGmμttτrGproρuπτρGinGμssoπiμtionGwithGμGsinglτGtopGquμrkGinGOsqrt{s}fXZPG}τ–GOppPG
πollisionsGwithGthτGj}uj|GρτtτπtorUGEuropeanoPhysicaloJournaloCSG2021SGaXSGX 4.2 4

376
|τμrπhGψorGrτsonμnπτsGρτπμyingGintoGphotonGpμirsGinGXZbGψνâ��XGoψGppGπollisionsGμtGsfXZG}τ–GwithGthτG
j}uj|GρτtτπtorUGPhysicsoLetters,oSectionoB:oNuclear,oElementaryoParticleoandoHigh-EnergyoPhysicsSG
2021SGaYYSGXZ^^]X

4.2 3

375
vτμsurτmτntsGoψGtopTquμrkGpμirGsinglτTGμnρGρouνlτTρiψψτrτntiμlGπrossTsτπtionsGinGthτGμllThμρroniπG
πhμnnτlGinGppGπollisionsGμtGOGsqrt{mμthrm{s}}GPGfGXZG}τ–GusingGthτGj}uj|GρτtτπtorUGJournaloofoHigho
EnergyoPhysicsSG2021SGYWYXSGX

5.4 2

374 |τμrπhGψorGphτnomτnμGντyonρGthτG|tμnρμrρGvoρτlGinGτvτntsGwithGlμrgτGνTjτtGmultipliπityGusingGthτG
j}uj|GρτtτπtorGμtGthτGuqlUGEuropeanoPhysicaloJournaloCSG2021SGaXSGX 4.2 1

373
|τμrπhGψorGρμrkGmμttτrGproρuπτρGinGμssoπiμtionGwithGμG|tμnρμrρGvoρτlGqiggsGνosonGρτπμyingGintoG
νTquμrksGusingGthτGψullG{unGYGρμtμsτtGψromGthτGj}uj|GρτtτπtorUGJournaloofoHighoEnergyoPhysicsSG2021SG
YWYXSGX

5.4 0

372 vτμsurτmτntGoψGthτGproρuπtionGπrossGsτπtionGoψGpμirsGoψGisolμtτρGphotonsGinGppGπollisionsGμtGXZG}τ–G
withGthτGj}uj|GρτtτπtorUGJournaloofoHighoEnergyoPhysicsSG2021SGYWYXSGX 5.4 0

371
|τμrπhGψorGτxotiπGρτπμysGoψGthτGqiggsGνosonGintoGlongTlivτρGpμrtiπlτsGinGppGπollisionsGμtGKKGsqrt{s}GKKG
fGXZG}τ–GusingGρisplμπτρGvτrtiπτsGinGthτGj}uj|GinnτrGρτtτπtorUGJournaloofoHighoEnergyoPhysicsSG2021SG
YWYXSGX

5.4 0

370
|τμrπhGψorGπhμrginoâ��nτutrμlinoGpμirGproρuπtionGinGψinμlGstμtτsGwithGthrττGlτptonsGμnρGmissingG
trμnsvτrsτGmomτntumGinGKKsqrt{s}GfGXZKK´ }τ–GppGπollisionsGwithGthτGj}uj|GρτtτπtorUGEuropeano
PhysicaloJournaloCSG2021SGaXSGX

4.2 1

369 lonψigurμtionGμnρGpτrψormμnπτGoψGthτGj}uj|GνTjτtGtriggτrsGinG{unGYUGEuropeanoPhysicaloJournaloCSG
2021SGaXSGX 4.2 1

368
vτμsurτmτntGoψGνTquμrkGψrμgmτntμtionGpropτrtiτsGinGjτtsGusingGthτGρτπμyGk´–GTgGsVˇ�t´–GinGppG
πollisionsGμtGKKGsqrt{s}GKKGfGXZG}τ–GwithGthτGj}uj|GρτtτπtorUGJournaloofoHighoEnergyoPhysicsSG2021SG
YWYXSGX

5.4 0

367 yτrψormμnπτGoψGthτGupgrμρτρGyrτyroπτssorGoψGthτGj}uj|GuτvτlTXGlμlorimτtτrG}riggτrUGJournaloofo
InstrumentationSG2020SGX]SGyXXWX^TyXXWX^ 1 2

366
|τμrπhGψorGnτwGphτnomτnμGinGψinμlGstμtτsGwithGlμrgτGjτtGmultipliπitiτsGμnρGmissingGtrμnsvτrsτG
momτntumGusingGOGsqrt{s}GPGfGXZG}τ–GprotonTprotonGπollisionsGrτπorρτρGνyGj}uj|GinG{unGYGoψGthτG
uqlUGJournaloofoHighoEnergyoPhysicsSG2020SGYWYWSGX

5.4 7
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365 |τμrπhGψorGqiggsGνosonGρτπμysGintoGtwoGnτwGlowTmμssGspinTWGpμrtiπlτsGinGthτG[νGπhμnnτlGwithGthτG
j}uj|GρτtτπtorGusingGppGπollisionsGμtGsfXZGG}τ–UGPhysicaloReviewoDSG2020SGXWYSG 4.9 9

364 |τμrπhGψorGqiggsGkosonGmτπμysGintoGμGZGkosonGμnρGμGuightGqμρroniπμllyGmτπμyingG{τsonμnπτG~singG
XZ´ }τ–GppGlollisionGmμtμGψromGthτGj}uj|GmτtτπtorUGPhysicaloReviewoLettersSG2020SGXY]SGYYXaWY 7.4 6

363 qiggsGνosonGproρuπtionGπrossTsτπtionGmτμsurτmτntsGμnρGthτirGno}GintτrprτtμtionGinGthτGO[τllGPG
ρτπμyGπhμnnτlGμtGOsqrt{s}fPXZG}τ–GwithGthτGj}uj|GρτtτπtorUGEuropeanoPhysicaloJournaloCSG2020SGaWSGX 4.2 12

362 lomνinμtionGoψGthτG GνosonGpolμrizμtionGmτμsurτmτntsGinGtopGquμrkGρτπμysGusingGj}uj|GμnρGlv|G
ρμtμGμtGOGsqrt{s}GPGfGaG}τ–UGJournaloofoHighoEnergyoPhysicsSG2020SGYWYWSGX 5.4 2

361 |τμrπhGψorGhτμvyGnτutrμlGqiggsGνosonsGproρuπτρGinGμssoπiμtionGwithGνTquμrksGμnρGρτπμyingGintoG
νTquμrksGμtGsfXZGG}τ–GwithGthτGj}uj|GρτtτπtorUGPhysicaloReviewoDSG2020SGXWYSG 4.9 10

360
|τμrπhGψorGlongTlivτρSGmμssivτGpμrtiπlτsGinGτvτntsGwithGμGρisplμπτρGvτrtτxGμnρGμGmuonGwithGlμrgτG
impμπtGpμrμmτtτrGinGppGπollisionsGμtGsfXZGG}τ–GwithGthτGj}uj|GρτtτπtorUGPhysicaloReviewoDSG2020SG
XWYSG

4.9 12

359 |τμrπhGψorGpμirsGoψGsπμlμrGlτptoquμrksGρτπμyingGintoGquμrksGμnρGτlτπtronsGorGmuonsGinGOGsqrt{s}GPGfGXZG
}τ–GppGπollisionsGwithGthτGj}uj|GρτtτπtorUGJournaloofoHighoEnergyoPhysicsSG2020SGYWYWSGX 5.4 8

358
|τμrπhGψorGπhμrginoTnτutrμlinoGproρuπtionGwithGmμssGsplittingsGnτμrGthτGτlτπtrowτμkGsπμlτGinG
thrττTlτptonGψinμlGstμtτsGinGsfXZGG}τ–GppGπollisionsGwithGthτGj}uj|GρτtτπtorUGPhysicaloReviewoDSG2020
SGXWXSG

4.9 17

357 j}uj|GρμtμGquμlityGopτrμtionsGμnρGpτrψormμnπτGψorGYWX]â��YWXaGρμtμTtμkingUGJournaloofo
InstrumentationSG2020SGX]SGyW[WWZTyW[WWZ 1 16

356 vτμsurτmτntGoψGthτGuunρGsτtGylμnτG~singGlhμrgτρGyμrtiπlτsGinGXZ´ }τ–GyrotonTyrotonGlollisionsG
withGthτGj}uj|GmτtτπtorUGPhysicaloReviewoLettersSG2020SGXY[SGYYYWWY 7.4 4

355
}τstGoψGlyGinvμriμnπτGinGvτπtorTνosonGψusionGproρuπtionGoψGthτGqiggsGνosonGinGthτGqGTgGˇ�ˇ�GπhμnnτlGinG
protonâ��protonGπollisionsGμtGsfXZ}τ–GwithGthτGj}uj|GρτtτπtorUGPhysicsoLetters,oSectionoB:oNuclear,o
ElementaryoParticleoandoHigh-EnergyoPhysicsSG2020SGaW]SGXZ][Y^

4.2 5

354 vτμsurτmτntGoψGjzimuthμlGjnisotropyGoψGvuonsGψromGlhμrmGμnρGkottomGqμρronsGinGppGlollisionsG
μtGsqrtℓs√fXZGG}τ–GwithGthτGj}uj|GmτtτπtorUGPhysicaloReviewoLettersSG2020SGXY[SGWaYZWX 7.4 8

353
vτμsurτmτntGoψGthτGKKtνμr{t}KKGproρuπtionGπrossTsτπtionGμnρGlτptonGρiψψτrτntiμlGρistriνutionsGinG
KKτmuGKKGρilτptonGτvτntsGψromGppGπollisionsGμtGKKsqrt{s}fXZStτxtG{}τ–}KKGwithGthτGj}uj|GρτtτπtorUG
EuropeanoPhysicaloJournaloCSG2020SGaWSG

4.2 9

352 |τμrπhGψorGsquμrksGμnρGgluinosGinGψinμlGstμtτsGwithGsμmτTsignGlτptonsGμnρGjτtsGusingGXZbGψνâ��XGoψGρμtμG
πollτπtτρGwithGthτGj}uj|GρτtτπtorUGJournaloofoHighoEnergyoPhysicsSG2020SGYWYWSGX 5.4 8

351
|τμrπhGψorGρijτtGrτsonμnπτsGinGτvτntsGwithGμnGisolμtτρGπhμrgτρGlτptonGusingGOGsqrt{s}GPGfGXZG}τ–G
protonTprotonGπollisionGρμtμGπollτπtτρGνyGthτGj}uj|GρτtτπtorUGJournaloofoHighoEnergyoPhysicsSG2020SG
YWYWSGX

5.4 3

350 ZGνosonGproρuπtionGinGyνRyνGπollisionsGμtGswwf]UWYG}τ–GmτμsurτρGνyGthτGj}uj|GτxpτrimτntUG
PhysicsoLetters,oSectionoB:oNuclear,oElementaryoParticleoandoHigh-EnergyoPhysicsSG2020SGaWYSGXZ]Y^Y 4.2 5

349 |τμrπhGψorGvμgnτtiπGvonopolτsGμnρG|tμνlτGqighTnlτπtriπTlhμrgτGxνjτπtsGinGXZ´ }τvGyrotonTyrotonG
lollisionsGwithGthτGj}uj|GmτtτπtorUGPhysicaloReviewoLettersSG2020SGXY[SGWZXaWY 7.4 15

348 vτμsurτmτntGoψGthτGZOTgGâ��Râ��â��P˛‡GproρuπtionGπrossTsτπtionGinGppGπollisionsGμtGOGsqrt{s}GPGfGXZG}τ–GwithG
thτGj}uj|GρτtτπtorUGJournaloofoHighoEnergyoPhysicsSG2020SGYWYWSGX 5.4 2
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347 vτμsurτmτntGoψGlongTrμngτGtwoTpμrtiπlτGμzimuthμlGπorrτlμtionsGinGZTνosonGtμggτρGppGπollisionsGμtG
Osqrt{s}faPGμnρGXZG}τ–UGEuropeanoPhysicaloJournaloCSG2020SGaWSGX 4.2 3

346 }rμnsvτrsτGmomτntumGμnρGproπτssGρτpτnρτntGμzimuthμlGμnisotropiτsGinGOsqrt{s_{mμthrmG
{ww}}}faUX^PG}τ–GpRyνGπollisionsGwithGthτGj}uj|GρτtτπtorUGEuropeanoPhysicaloJournaloCSG2020SGaWSGX 4.2 7

345
|τμrπhGψorGrτsonμnπτsGρτπμyingGintoGμGwτμkGvτπtorGνosonGμnρGμGqiggsGνosonGinGthτGψullyGhμρroniπG
ψinμlGstμtτGproρuπτρGinGprotonâ��protonGπollisionsGμtGsfXZGG}τ–GwithGthτGj}uj|GρτtτπtorUGPhysicalo
ReviewoDSG2020SGXWYSG

4.9 6

344 |τμrπhGψorGqτμvyG{τsonμnπτsGmτπμyingGintoGμGyhotonGμnρGμGqμρroniπμllyGmτπμyingGqiggsGkosonGinG
ppGlollisionsGμtGsqrtℓs√fXZGG}τ–GwithGthτGj}uj|GmτtτπtorUGPhysicaloReviewoLettersSG2020SGXY]SGY]XaWY 7.4 3

343 xνsτrvμtionGμnρGvτμsurτmτntGoψGoorwμrρGyrotonG|πμttτringGinGjssoπiμtionGwithGuτptonGyμirsG
yroρuπτρGviμGthτGyhotonGousionGvτπhμnismGμtGj}uj|UGPhysicaloReviewoLettersSG2020SGXY]SGY^XaWX 7.4 5

342 yτrψormμnπτGoψGτlτπtronGμnρGphotonGtriggτrsGinGj}uj|GρuringGuqlG{unGYUGEuropeanoPhysicaloJournalo
CSG2020SGaWSGX 4.2 30

341
|τμrπhGψorGτlτπtrowτμkGproρuπtionGoψGπhμrginosGμnρGslτptonsGρτπμyingGintoGψinμlGstμtτsGwithGtwoG
lτptonsGμnρGmissingGtrμnsvτrsτGmomτntumGinGOsqrt{s}fXZPGOtτxtG{}τ–}PGppGπollisionsGusingGthτGj}uj|G
ρτtτπtorUGEuropeanoPhysicaloJournaloCSG2020SGaWSGX

4.2 50

340 |τμrπhGψorGtopGsquμrksGinGτvτntsGwithGμGqiggsGorGZGνosonGusingGXZbGψνO≥{TX}PGoψGppGπollisionGρμtμGμtG
Osqrt{s}fXZPG}τ–GwithGthτGj}uj|GρτtτπtorUGEuropeanoPhysicaloJournaloCSG2020SGaWSGX 4.2 1

339 nviρτnπτGψorGOtνμr{t}tνμr{t}PGproρuπtionGinGthτGmultilτptonGψinμlGstμtτGinGprotonâ��protonGπollisionsGμtG
Osqrt{s}fXZPGOtτxtG{}τ–}PGwithGthτGj}uj|GρτtτπtorUGEuropeanoPhysicaloJournaloCSG2020SGaWSGX 4.2 8

338 |τμrπhGψorGhτμvyGρiνosonGrτsonμnπτsGinGsτmilτptoniπGψinμlGstμtτsGinGppGπollisionsGμtGOsqrt{s}fXZPG}τ–G
withGthτGj}uj|GρτtτπtorUGEuropeanoPhysicaloJournaloCSG2020SGaWSGX 4.2 4

337
|τμrπhGψorGlightGlongTlivτρGnτutrμlGpμrtiπlτsGproρuπτρGinGppGπollisionsGμtGOsqrt{s}GfGXZ~mμthrmG{}τ–}PG
μnρGρτπμyingGintoGπollimμtτρGlτptonsGorGlightGhμρronsGwithGthτGj}uj|GρτtτπtorUGEuropeanoPhysicalo
JournaloCSG2020SGaWSGX

4.2 8

336
|τμrπhGψorGμGsπμlμrGpμrtnτrGoψGthτGtopGquμrkGinGthτGμllThμρroniπGOt{νμr{t}}PGplusGmissingGtrμnsvτrsτG
momτntumGψinμlGstμtτGμtGOsqrt{s}fXZPG}τ–GwithGthτGj}uj|GρτtτπtorUGEuropeanoPhysicaloJournaloCSG
2020SGaWSGX

4.2 17

335 yrτπisionGsurvτyGoψGthτGrτμρoutGstripsGoψGsmμllTstripG}hinGpμpGlhμmντrsGusingG¯TrμysGψorGthτGmuonG
spτπtromτtτrGupgrμρτGoψGthτGj}uj|GτxpτrimτntUGJournaloofoInstrumentationSG2020SGX]SGlW_WXZTlW_WXZ 1

334 jlignmτntGoψGthτGj}uj|GrnnτrGmτtτπtorGinG{unGYUGEuropeanoPhysicaloJournaloCSG2020SGaWSGX 4.2 4

333 mτtτrminμtionGoψGjτtGπμliνrμtionGμnρGτnτrgyGrτsolutionGinGprotonâ��protonGπollisionsGμtGOsqrt{s}GfG
a~hνoxG{}τ–}PGusingGthτGj}uj|GρτtτπtorUGEuropeanoPhysicaloJournaloCSG2020SGaWSGX 4.2 3

332 vτμsurτmτntGoψGsVˇ�GproρuπtionGinGμssoπiμtionGwithGμG ´–GνosonGwithGppGρμtμGμtGaG}τ–UGJournaloofo
HighoEnergyoPhysicsSG2020SGYWYWSGX 5.4 4

331 |τμrπhGψorGnτwGrτsonμnπτsGinGmμssGρistriνutionsGoψGjτtGpμirsGusingGXZbGψνâ��XGoψGppGπollisionsGμtGOG
sqrt{mμthrm{s}}GPGfGXZG}τ–GwithGthτGj}uj|GρτtτπtorUGJournaloofoHighoEnergyoPhysicsSG2020SGYWYWSGX 5.4 20

330 |τμrπhGψorGOGtovτrlinτ{t}GPGrτsonμnπτsGinGψullyGhμρroniπGψinμlGstμtτsGinGppGπollisionsGμtGOGsqrt{s}GPGfGXZG
}τ–GwithGthτGj}uj|GρτtτπtorUGJournaloofoHighoEnergyoPhysicsSG2020SGYWYWSGX 5.4 6
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329 {τπonstruπtionGμnρGiρτntiψiπμtionGoψGνoostτρGρiTˇ�GsystτmsGinGμGsτμrπhGψorGqiggsGνosonGpμirsGusingGXZG
}τ–GprotonTprotonGπollisionGρμtμGinGj}uj|UGJournaloofoHighoEnergyoPhysicsSG2020SGYWYWSGX 5.4 3

328
nviρτnπτGψorGτlτπtrowτμkGproρuπtionGoψGtwoGjτtsGinGμssoπiμtionGwithGμGZ˛‡GpμirGinGppGπollisionsGμtG
sfXZ´ }τ–GwithGthτGj}uj|GρτtτπtorUGPhysicsoLetters,oSectionoB:oNuclear,oElementaryoParticleoando
High-EnergyoPhysicsSG2020SGaWZSGXZ]Z[X

4.2 5

327
lomνinτρGmτμsurτmτntsGoψGqiggsGνosonGproρuπtionGμnρGρτπμyGusingGupGtoGaWGGψνâ��XGoψG
protonTprotonGπollisionGρμtμGμtGsfXZGG}τ–GπollτπtτρGwithGthτGj}uj|GτxpτrimτntUGPhysicaloReviewoDSG
2020SGXWXSG

4.9 121

326
|τμrπhGψorGρisplμπτρGvτrtiπτsGoψGoppositτlyGπhμrgτρGlτptonsGψromGρτπμysGoψGlongTlivτρGpμrtiπlτsGinG
ppGπollisionsGμtGsfXZG}τ–GwithGthτGj}uj|GρτtτπtorUGPhysicsoLetters,oSectionoB:oNuclear,oElementaryo
ParticleoandoHigh-EnergyoPhysicsSG2020SGaWXSGXZ]XX[

4.2 10

325
|τμrπhGψorGnonTrτsonμntGqiggsGνosonGpμirGproρuπtionGinGthτGννâ��˛‰â�� ˛‰GψinμlGstμtτGwithGthτGj}uj|G
ρτtτπtorGinGppGπollisionsGμtGsfXZG}τ–UGPhysicsoLetters,oSectionoB:oNuclear,oElementaryoParticleoando
High-EnergyoPhysicsSG2020SGaWXSGXZ]X[]

4.2 4

324 |τμrπhGψorGthτGqiggsGνosonGρτπμysGqGTgGττGμnρGqGTgGτ˛…GinGppGπollisionsGμtGsfXZ}τ–GwithGthτGj}uj|G
ρτtτπtorUGPhysicsoLetters,oSectionoB:oNuclear,oElementaryoParticleoandoHigh-EnergyoPhysicsSG2020SGaWXSGXZ]X[a4.2 9

323
|τμrπhτsGψorGlτptonTψlμvourTviolμtingGρτπμysGoψGthτGqiggsGνosonGinGsfXZ´ }τ–GppGπollisionsGwithGthτG
j}uj|GρτtτπtorUGPhysicsoLetters,oSectionoB:oNuclear,oElementaryoParticleoandoHigh-EnergyoPhysicsSG
2020SGaWWSGXZ]W^b

4.2 13

322
|τμrπhGψorGψlμvourTπhμngingGnτutrμlGπurrτntsGinGproπτssτsGwithGonτGtopGquμrkGμnρGμGphotonGusingGaXG
ψνâ��XGoψGppGπollisionsGμtGsfXZ}τ–GwithGthτGj}uj|GτxpτrimτntUGPhysicsoLetters,oSectionoB:oNuclear,o
ElementaryoParticleoandoHigh-EnergyoPhysicsSG2020SGaWWSGXZ]WaY

4.2 6

321 lomνinμtionGoψGsτμrπhτsGψorGqiggsGνosonGpμirsGinGppGπollisionsGμtGsfXZ}τ–GwithGthτGj}uj|GρτtτπtorUG
PhysicsoLetters,oSectionoB:oNuclear,oElementaryoParticleoandoHigh-EnergyoPhysicsSG2020SGaWWSGXZ]XWZ 4.2 24

320 jGsτμrπhGψorGthτGZ˛‡GρτπμyGmoρτGoψGthτGqiggsGνosonGinGppGπollisionsGμtGsfXZ´ }τ–GwithGthτGj}uj|G
ρτtτπtorUGPhysicsoLetters,oSectionoB:oNuclear,oElementaryoParticleoandoHigh-EnergyoPhysicsSG2020SGaWbSGXZ]_][4.2 9

319 mijτtG{τsonμnπτG|τμrπhGwithG τμkG|upτrvisionG~singGsqrtℓs√fXZGG}τ–GppGlollisionsGinGthτGj}uj|G
mτtτπtorUGPhysicaloReviewoLettersSG2020SGXY]SGXZXaWX 7.4 15

318
vτμsurτmτntGoψGμzimuthμlGμnisotropyGoψGmuonsGψromGπhμrmGμnρGνottomGhμρronsGinGyνRyνG
πollisionsGμtGswwf]UWYG}τ–GwithGthτGj}uj|GρτtτπtorUGPhysicsoLetters,oSectionoB:oNuclear,oElementaryo
ParticleoandoHigh-EnergyoPhysicsSG2020SGaW_SGXZ]]b]

4.2 2

317
vτμsurτmτntsGoψGinπlusivτGμnρGρiψψτrτntiμlGπrossTsτπtionsGoψGπomνinτρGOGtovτrlinτ{t}gμmmμGPGμnρG
t ˛‡GproρuπtionGinGthτGτ˛…GπhμnnτlGμtGXZG}τ–GwithGthτGj}uj|GρτtτπtorUGJournaloofoHighoEnergyoPhysics
SG2020SGYWYWSGX

5.4 2

316 yτrψormμnπτGoψGthτGmissingGtrμnsvτrsτGmomτntumGtriggτrsGψorGthτGj}uj|GρτtτπtorGρuringG{unTYG
ρμtμGtμkingUGJournaloofoHighoEnergyoPhysicsSG2020SGYWYWSGX 5.4 8

315 xpτrμtionGoψGthτGj}uj|GtriggτrGsystτmGinG{unGYUGJournaloofoInstrumentationSG2020SGX]SGyXWWW[TyXWWW[ 1 19

314 |τμrπhGψorGnτwGnonTrτsonμntGphτnomτnμGinGhighTmμssGρilτptonGψinμlGstμtτsGwithGthτGj}uj|G
ρτtτπtorUGJournaloofoHighoEnergyoPhysicsSG2020SGYWYWSGX 5.4 9

313 vτμsurτmτntsGoψGthτGqiggsGνosonGinπlusivτGμnρGρiψψτrτntiμlGψiρuπiμlGπrossGsτπtionsGinGthτG[OτllGPG
ρτπμyGπhμnnτlGμtGOsqrt{s}PGfGXZG}τ–UGEuropeanoPhysicaloJournaloCSG2020SGaWSGX 4.2 9

312
vτμsurτmτntGoψGthτGtt´flGproρuπtionGπrossTsτπtionGinGthτGlτptonRjτtsGπhμnnτlGμtGsfXZG}τ–GwithGthτG
j}uj|GτxpτrimτntUGPhysicsoLetters,oSectionoB:oNuclear,oElementaryoParticleoandoHigh-EnergyoPhysicsSG
2020SGaXWSGXZ]_b_

4.2 4
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311 oluπtuμtionsGoψGμnisotropiπGψlowGinGyνRyνGπollisionsGμtGOGsqrt{{mμthrm{s}}_{mμthrm{ww}}}GPGfG]UWYG
}τ–GwithGthτGj}uj|GρτtτπtorUGJournaloofoHighoEnergyoPhysicsSG2020SGYWYWSGX 5.4 13

310 yτrψormμnπτGoψGthτGj}uj|GmuonGtriggτrsGinG{unGYUGJournaloofoInstrumentationSG2020SGX]SGyWbWX]TyWbWX]1 13

309
|τμrπhGψorGρirτπtGproρuπtionGoψGτlτπtrowτμkinosGinGψinμlGstμtτsGwithGonτGlτptonSGmissingGtrμnsvτrsτG
momτntumGμnρGμGqiggsGνosonGρτπμyingGintoGtwoGνTjτtsGinGOppPGπollisionsGμtGOsqrt{s}fXZPG}τ–GwithG
thτGj}uj|GρτtτπtorUGEuropeanoPhysicaloJournaloCSG2020SGaWSGX

4.2 13

308 vτμsurτmτntGoψGρiψψτrτntiμlGπrossGsτπtionsGψorGsinglτGρiψψrμπtivτGρissoπiμtionGinGOGsqrt{s}GPGfGaG}τ–GppG
πollisionsGusingGthτGj}uj|GjuojGspτπtromτtτrUGJournaloofoHighoEnergyoPhysicsSG2020SGYWYWSGX 5.4 1

307 vτμsurτmτntGoψGisolμtτρTphotonGplusGtwoTjτtGproρuπtionGinGppGπollisionsGμtGOGsqrt{s}GPGfGXZG}τ–GwithG
thτGj}uj|GρτtτπtorUGJournaloofoHighoEnergyoPhysicsSG2020SGYWYWSGX 5.4 2

306 lyGyropτrtiτsGoψGqiggsGkosonGrntτrμπtionsGwithG}opGzuμrksGinGthτGttℓovτrG´fl√qGμnρGtqGyroπτssτsG
~singGqTg˛‡˛‡GwithGthτGj}uj|GmτtτπtorUGPhysicaloReviewoLettersSG2020SGXY]SGW^XaWY 7.4 15

305
vτμsurτmτntsGoψGthτGproρuπtionGπrossTsτπtionGψorGμGZGνosonGinGμssoπiμtionGwithGνTjτtsGinG
protonTprotonGπollisionsGμtGOGsqrt{s}GPGfGXZG}τ–GwithGthτGj}uj|GρτtτπtorUGJournaloofoHighoEnergyo
PhysicsSG2020SGYWYWSGX

5.4 5

304
|τμrπhGψorGthτGqqGTgGOGνovτrlinτ{ν}νovτrlinτ{ν}GPGproπτssGviμGvτπtorTνosonGψusionGproρuπtionGusingG
protonTprotonGπollisionsGμtGOGsqrt{s}GPGfGXZG}τ–GwithGthτGj}uj|GρτtτπtorUGJournaloofoHighoEnergyo
PhysicsSG2020SGYWYWSGX

5.4 5

303 xνsτrvμtionGoψGthτGμssoπiμtτρGproρuπtionGoψGμGtopGquμrkGμnρGμGZGνosonGinGppGπollisionsGμtGOGsqrt{s}GPfG
XZG}τ–GwithGthτGj}uj|GρτtτπtorUGJournaloofoHighoEnergyoPhysicsSG2020SGYWYWSGX 5.4 5

302 vτμsurτmτntGoψGthτGtrμnsvτrsτGmomτntumGρistriνutionGoψGmrτllâ��±μnGlτptonGpμirsGinGprotonâ��protonG
πollisionsGμtGOsqrt{s}fXZSP}τ–GwithGthτGj}uj|GρτtτπtorUGEuropeanoPhysicaloJournaloCSG2020SGaWSGX 4.2 7

301 |τμrπhGψorGqτμvyGqiggsGkosonsGmτπμyingGintoG}woG}μuGuτptonsGwithGthτGj}uj|GmτtτπtorG~singGppG
lollisionsGμtGsqrtℓs√fXZGG}τ–UGPhysicaloReviewoLettersSG2020SGXY]SGW]XaWX 7.4 30

300 |τμrπhτsGψorGτlτπtrowτμkGproρuπtionGoψGsupτrsymmτtriπGpμrtiπlτsGwithGπomprτssτρGmμssGspτπtrμGinG
sfXZGG}τ–GppGπollisionsGwithGthτGj}uj|GρτtτπtorUGPhysicaloReviewoDSG2020SGXWXSG 4.9 31

299 vτμsurτmτntGoψGthτGμzimuthμlGμnisotropyGoψGπhμrgτρTpμrtiπlτGproρuπtionGinG¯τR¯τGπollisionsGμtG
swwf]U[[G}τ–GwithGthτGj}uj|GρτtτπtorUGPhysicaloReviewoCSG2020SGXWXSG 2.7 12

298 |τμrπhGψorGρirτπtGstμuGproρuπtionGinGτvτntsGwithGtwoGhμρroniπGˇ�TlτptonsGinGsfXZGG}τ–GppGπollisionsG
withGthτGj}uj|GρτtτπtorUGPhysicaloReviewoDSG2020SGXWXSG 4.9 13

297
|τμrπhGψorGlongTlivτρGnτutrμlGpμrtiπlτsGproρuπτρGinGppGπollisionsGμtGsfXZGG}τ–GρτπμyingGintoG
ρisplμπτρGhμρroniπGjτtsGinGthτGj}uj|GinnτrGρτtτπtorGμnρGmuonGspτπtromτtτrUGPhysicaloReviewoDSG
2020SGXWXSG

4.9 11

296
|τμrπhGψorGρirτπtGproρuπtionGoψGτlτπtrowτμkinosGinGψinμlGstμtτsGwithGmissingGtrμnsvτrsτGmomτntumG
μnρGμGqiggsGνosonGρτπμyingGintoGphotonsGinGppGπollisionsGμtGOGsqrt{s}GPGfGXZG}τ–GwithGthτGj}uj|G
ρτtτπtorUGJournaloofoHighoEnergyoPhysicsSG2020SGYWYWSGX

5.4 1

295 vτμsurτmτntGoψGsoψtTρropGjτtGoνsτrvμνlτsGinGppGπollisionsGwithGthτGj}uj|GρτtτπtorGμtGsfXZGG}τ–UG
PhysicaloReviewoDSG2020SGXWXSG 4.9 11

294 vτμsurτmτntsGoψGtopTquμrkGpμirGspinGπorrτlμtionsGinGthτGOτmuGPGπhμnnτlGμtGOsqrt{s}GfGXZPG}τ–GusingG
ppGπollisionsGinGthτGj}uj|GρτtτπtorUGEuropeanoPhysicaloJournaloCSG2020SGaWSGX 4.2 8

(2020-2020)
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293 vτμsurτmτntGoψGthτGπrossTsτπtionGμnρGπhμrgτGμsymmτtryGoψG GνosonsGproρuπτρGinGprotonâ��protonG
πollisionsGμtGOsqrt{s}fa~tτxtG{}τ–}PGwithGthτGj}uj|GρτtτπtorUGEuropeanoPhysicaloJournaloCSG2019SG_bSGX 4.2 11

292 yropτrtiτsGoψGjτtGψrμgmτntμtionGusingGπhμrgτρGpμrtiπlτsGmτμsurτρGwithGthτGj}uj|GρτtτπtorGinGppG
πollisionsGμtGsfXZGG}τ–UGPhysicaloReviewoDSG2019SGXWWSG 4.9 2

291 xνsτrvμtionGoψGnlτπtrowτμkGyroρuπtionGoψGμG|μmτT|ignG GkosonGyμirGinGjssoπiμtionGwithG}woGsτtsG
inGppGlollisionsGμtGsqrtℓs√fXZGG}τ–GwithGthτGj}uj|GmτtτπtorUGPhysicaloReviewoLettersSG2019SGXYZSGX^XaWX 7.4 26

290
vτμsurτmτntGoψGjτtTsuνstruπturτGoνsτrvμνlτsGinGtopGquμrkSG GνosonGμnρGlightGjτtGproρuπtionGinG
protonTprotonGπollisionsGμtGOGsqrt{s}GPGfGXZG}τ–GwithGthτGj}uj|GρτtτπtorUGJournaloofoHighoEnergyo
PhysicsSG2019SGYWXbSGX

5.4 8

289 nlτπtronGrτπonstruπtionGμnρGiρτntiψiπμtionGinGthτGj}uj|GτxpτrimτntGusingGthτGYWX]GμnρGYWX^GuqlG
protonâ��protonGπollisionGρμtμGμtGOsqrt{s}GfGXZPGOtτxtG{}τ–}PUGEuropeanoPhysicaloJournaloCSG2019SG_bSGX 4.2 37

288 vτμsurτmτntGoψGρistriνutionsGsτnsitivτGtoGthτGunρτrlyingGτvτntGinGinπlusivτGZGνosonGproρuπtionGinG
ppGπollisionsGμtGOsqrt{s}PGfGXZG}τ–GwithGthτGj}uj|GρτtτπtorUGEuropeanoPhysicaloJournaloCSG2019SG_bSGX 4.2 2

287 nviρτnπτGψorGthτGproρuπtionGoψGthrττGmμssivτGvτπtorGνosonsGwithGthτGj}uj|GρτtτπtorUGPhysicso
Letters,oSectionoB:oNuclear,oElementaryoParticleoandoHigh-EnergyoPhysicsSG2019SG_baSGXZ[bXZ 4.2 5

286
|τμrπhτsGψorGsπμlμrGlτptoquμrksGμnρGρiψψτrτntiμlGπrossTsτπtionGmτμsurτmτntsGinGρilτptonâ��ρijτtG
τvτntsGinGprotonâ��protonGπollisionsGμtGμGπτntrτToψTmμssGτnτrgyGoψGOvμrvτπ{sqrt{s}}PGfGXZG}τ–GwithGthτG
j}uj|GτxpτrimτntUGEuropeanoPhysicaloJournaloCSG2019SG_bSGX

4.2 15

285
|τμrπhGψorGvτπtorTνosonGrτsonμnπτsGρτπμyingGtoGμGtopGquμrkGμnρGνottomGquμrkGinGthτGlτptonGplusG
jτtsGψinμlGstμtτGinGppGπollisionsGμtGsfXZG}τ–GwithGthτGj}uj|GρτtτπtorUGPhysicsoLetters,oSectionoB:o
Nuclear,oElementaryoParticleoandoHigh-EnergyoPhysicsSG2019SG_aaSGZ[_TZ_W

4.2 7

284 |τμrπhGψorGlongTlivτρGpμrtiπlτsGinGψinμlGstμtτsGwithGρisplμπτρGρimuonGvτrtiπτsGinGppGπollisionsGμtG
sfXZGG}τ–GwithGthτGj}uj|GρτtτπtorUGPhysicaloReviewoDSG2019SGbbSG 4.9 13

283
lorrτlμtτρGlongTrμngτGmixτρThμrmoniπGψluπtuμtionsGmτμsurτρGinGppSGpRyνGμnρGlowTmultipliπityG
yνRyνGπollisionsGwithGthτGj}uj|GρτtτπtorUGPhysicsoLetters,oSectionoB:oNuclear,oElementaryoParticleo
andoHigh-EnergyoPhysicsSG2019SG_abSG[[[T[_X

4.2 14

282
xνsτrvμtionGoψGτlτπtrowτμkG ´–ZGνosonGpμirGproρuπtionGinGμssoπiμtionGwithGtwoGjτtsGinGppGπollisionsG
μtGsfXZG}τ–GwithGthτGj}uj|GρτtτπtorUGPhysicsoLetters,oSectionoB:oNuclear,oElementaryoParticleoando
High-EnergyoPhysicsSG2019SG_bZSG[^bT[bY

4.2 22

281 voρτllingGrμρiμtionGρμmμgτGtoGpixτlGsτnsorsGinGthτGj}uj|GρτtτπtorUGJournaloofoInstrumentationSG
2019SGX[SGyW^WXYTyW^WXY 1 5

280 |τμrπhGψorGinvisiνlτGqiggsGνosonGρτπμysGinGvτπtorGνosonGψusionGμtGsfXZ}τ–GwithGthτGj}uj|GρτtτπtorUG
PhysicsoLetters,oSectionoB:oNuclear,oElementaryoParticleoandoHigh-EnergyoPhysicsSG2019SG_bZSG[bbT]Xb 4.2 21

279 |τμrπhGψorGsinglτGproρuπtionGoψGvτπtorTlikτGquμrksGρτπμyingGintoG νGinGppGπollisionsGμtGOGsqrt{s}GPGfGXZG
}τ–GwithGthτGj}uj|GρτtτπtorUGJournaloofoHighoEnergyoPhysicsSG2019SGYWXbSGX 5.4 14

278
lomνinμtionsGoψGsinglτTtopTquμrkGproρuπtionGπrossTsτπtionGmτμsurτmτntsGμnρG|ψu––tν|G
ρτtτrminμtionsGμtGOGsqrt{s}GPGfG_GμnρGaG}τ–GwithGthτGj}uj|GμnρGlv|GτxpτrimτntsUGJournaloofoHigho
EnergyoPhysicsSG2019SGYWXbSGX

5.4 5

277 |τμrπhGψorGtopTquμrkGρτπμysGtGTgGqqGwithGZ^Gψνâ��XGoψGppGπollisionGρμtμGμtGOGsqrt{s}GPGfGXZG}τ–GwithGthτG
j}uj|GρτtτπtorUGJournaloofoHighoEnergyoPhysicsSG2019SGYWXbSGX 5.4 13

276
vτμsurτmτntGoψG–qSGOGmμthrm{q}toGmμthrm{ν}ovτrlinτ{mμthrm{ν}}GPGproρuπtionGμsGμGψunπtionGoψG
thτGvτπtorTνosonGtrμnsvτrsτGmomτntumGinGXZG}τ–GppGπollisionsGwithGthτGj}uj|GρτtτπtorUGJournaloofo
HighoEnergyoPhysicsSG2019SGYWXbSGX

5.4 8

Benoit Lefebvre
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275 UGJournaloofoHighoEnergyoPhysicsSG2019SGYWXbSGX 5.4 9

274 UGJournaloofoHighoEnergyoPhysicsSG2019SGYWXbSGX 5.4 10

273 UGJournaloofoHighoEnergyoPhysicsSG2019SGYWXbSGX 5.4 14

272 |τμrπhGψorGhτμvyGlongTlivτρGmultiπhμrgτρGpμrtiπlτsGinGprotonTprotonGπollisionsGμtGsfXZGG}τ–GusingG
thτGj}uj|GρτtτπtorUGPhysicaloReviewoDSG2019SGbbSG 4.9 7

271 yropτrtiτsGoψGgTgνν´flGμtGsmμllGopτningGμnglτsGinGppGπollisionsGwithGthτGj}uj|GρτtτπtorGμtGsfXZGG}τ–UG
PhysicaloReviewoDSG2019SGbbSG 4.9 2

270 lrossTsτπtionGmτμsurτmτntsGoψGthτGqiggsGνosonGρτπμyingGintoGμGpμirGoψGˇ�TlτptonsGinGprotonTprotonG
πollisionsGμtGsfXZGG}τ–GwithGthτGj}uj|GρτtτπtorUGPhysicaloReviewoDSG2019SGbbSG 4.9 29

269 vτμsurτmτntsGoψG GμnρGZGνosonGproρuπtionGinGppGπollisionsGμtGOsqrt{s}f]UWYPG}τ–GwithGthτGj}uj|G
ρτtτπtorUGEuropeanoPhysicaloJournaloCSG2019SG_bSGX 4.2 12

268 |tuρyGoψGthτGrμrτGρτπμysGoψGkGsGWGμnρGkWGmτsonsGintoGmuonGpμirsGusingGρμtμGπollτπtτρGρuringGYWX]G
μnρGYWX^GwithGthτGj}uj|GρτtτπtorUGJournaloofoHighoEnergyoPhysicsSG2019SGYWXbSG 5.4 25

267 yτrψormμnπτGoψGtopTquμrkGμnρGOvμrvτπ{ }PTνosonGtμggingGwithGj}uj|GinG{unGYGoψGthτGuqlUGEuropeano
PhysicaloJournaloCSG2019SG_bSGX 4.2 19

266 vτμsurτmτntsGoψGinπlusivτGμnρGρiψψτrτntiμlGψiρuπiμlGπrossTsτπtionsGoψGOtνμr{t}gμmmμGPGproρuπtionGinG
lτptoniπGψinμlGstμtτsGμtGOsqrt{s}fXZ~tτxtG{}τ–}PGinGj}uj|UGEuropeanoPhysicaloJournaloCSG2019SG_bSGX 4.2 7

265 |τμrπhGψorGlongTlivτρGpμrtiπlτsGproρuπτρGinGppGπollisionsGμtGsfXZGG}τ–GthμtGρτπμyGintoGρisplμπτρG
hμρroniπGjτtsGinGthτGj}uj|GmuonGspτπtromτtτrUGPhysicaloReviewoDSG2019SGbbSG 4.9 24

264
|τμrπhGψorGthτGyroρuπtionGoψGμGuongTuivτρGwτutrμlGyμrtiπlτGmτπμyingGwithinGthτGj}uj|GqμρroniπG
lμlorimτtτrGinGjssoπiμtionGwithGμGZGkosonGψromGppGlollisionsGμtGsqrtℓs√fXZGG}τ–UGPhysicaloReviewo
LettersSG2019SGXYYSGX]XaWX

7.4 5

263 nlτπtronGμnρGphotonGτnτrgyGπμliνrμtionGwithGthτGj}uj|GρτtτπtorGusingGYWX]â��YWX^GuqlG
protonTprotonGπollisionGρμtμUGJournaloofoInstrumentationSG2019SGX[SGyWZWX_TyWZWX_ 1 25

262 |τμrπhGψorGψourTtopTquμrkGproρuπtionGinGthτGsinglτTlτptonGμnρGoppositτTsignGρilτptonGψinμlGstμtτsGinG
ppGπollisionsGμtGsfXZGG}τ–GwithGthτGj}uj|GρτtτπtorUGPhysicaloReviewoDSG2019SGbbSG 4.9 4

261
|tuρyGoψGthτGhμrρGρouνlτTpμrtonGsπμttτringGπontriνutionGtoGinπlusivτGψourTlτptonGproρuπtionGinGppG
πollisionsGμtGsfaG}τ–GwithGthτGj}uj|GρτtτπtorUGPhysicsoLetters,oSectionoB:oNuclear,oElementaryo
ParticleoandoHigh-EnergyoPhysicsSG2019SG_bWSG]b]T^X[

4.2 7

260 |τμrπhGψorGρouνlyGπhμrgτρGsπμlμrGνosonsGρτπμyingGintoGsμmτTsignGνosonGpμirsGwithGthτGj}uj|G
ρτtτπtorUGEuropeanoPhysicaloJournaloCSG2019SG_bSG]a 4.2 20

259
|τμrπhGψorGhτμvyGvμjorμnμGorGmirμπGnτutrinosGμnρGrightThμnρτρG GgμugτGνosonsGinGψinμlGstμtτsGwithG
twoGπhμrgτρGlτptonsGμnρGtwoGjτtsGμtGOGsqrt{s}fXZGPG}τ–GwithGthτGj}uj|GρτtτπtorUGJournaloofoHigho
EnergyoPhysicsSG2019SGYWXbSGX

5.4 21

258 rnGsituGπμliνrμtionGoψGlμrgτTrμρiusGjτtGτnτrgyGμnρGmμssGinGXZG}τ–Gprotonâ��protonGπollisionsGwithGthτG
j}uj|GρτtτπtorUGEuropeanoPhysicaloJournaloCSG2019SG_bSGX 4.2 16

(2019-2019)
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257 vτμsurτmτntGoψGthτGphotonGiρτntiψiπμtionGτψψiπiτnπiτsGwithGthτGj}uj|GρτtτπtorGusingGuqlG{unGYG
ρμtμGπollτπtτρGinGYWX]GμnρGYWX^UGEuropeanoPhysicaloJournaloCSG2019SG_bSGX 4.2 26

256 vτμsurτmτntGoψGthτGrμtioGoψGπrossGsτπtionsGψorGinπlusivτGisolμtτρTphotonGproρuπtionGinGppGπollisionsG
μtGOGsqrt{s}GPGfGXZGμnρGaG}τ–GwithGthτGj}uj|GρτtτπtorUGJournaloofoHighoEnergyoPhysicsSG2019SGYWXbSGX 5.4 5

255 vτμsurτmτntGoψGthτGtopGquμrkGmμssGinGthτGOtνμr{t}rightμrrowGPGlτptonRjτtsGπhμnnτlGψromGOsqrt{s}faPG
}τ–Gj}uj|GρμtμGμnρGπomνinμtionGwithGprτviousGrτsultsUGEuropeanoPhysicaloJournaloCSG2019SG_bSGX 4.2 24

254
vτμsurτmτntGoψGthτGnuπlτμrGmoρiψiπμtionGψμπtorGψorGinπlusivτGjτtsGinGyνRyνGπollisionsGμtGswwf]UWYG
}τ–GwithGthτGj}uj|GρτtτπtorUGPhysicsoLetters,oSectionoB:oNuclear,oElementaryoParticleoando
High-EnergyoPhysicsSG2019SG_bWSGXWaTXYa

4.2 44

253
|τμrπhGψorGpμirGproρuπtionGoψGqiggsGνosonsGinGthτGOGνovτrlinτ{ν}νovτrlinτ{ν}GPGψinμlGstμtτGusingG
protonTprotonGπollisionsGμtGOGsqrt{s}fXZGPG}τ–GwithGthτGj}uj|GρτtτπtorUGJournaloofoHighoEnergyo
PhysicsSG2019SGYWXbSGX

5.4 31

252 lonstrμintsGonGmτρiμtorTνμsτρGρμrkGmμttτrGμnρGsπμlμrGρμrkGτnτrgyGmoρτlsGusingGOGsqrt{s}GPGfGXZG}τ–G
ppGπollisionGρμtμGπollτπtτρGνyGthτGj}uj|GρτtτπtorUGJournaloofoHighoEnergyoPhysicsSG2019SGYWXbSGX 5.4 31

251 lompμrisonGoψGorμgmτntμtionGounπtionsGψorGsτtsGmominμtτρGνyGuightGzuμrksGμnρGpluonsGψromGppG
μnρGyνRyνGlollisionsGinGj}uj|UGPhysicaloReviewoLettersSG2019SGXYZSGW[YWWX 7.4 12

250
|τμrπhGψorGhighTmμssGρilτptonGrτsonμnπτsGusingGXZbGψνâ��XGoψGppGπollisionGρμtμGπollτπtτρGμtGsfXZG}τ–G
withGthτGj}uj|GρτtτπtorUGPhysicsoLetters,oSectionoB:oNuclear,oElementaryoParticleoandoHigh-Energyo
PhysicsSG2019SG_b^SG^aTa_

4.2 82

249 |τμrπhGψorGπhμrginoGμnρGnτutrμlinoGproρuπtionGinGψinμlGstμtτsGwithGμGqiggsGνosonGμnρGmissingG
trμnsvτrsτGmomτntumGμtGsfXZGG}τ–GwithGthτGj}uj|GρτtτπtorUGPhysicaloReviewoDSG2019SGXWWSG 4.9 10

248 |τμrπhGψorGlongTlivτρGnτutrμlGpμrtiπlτsGinGppGπollisionsGμtGO{sqrt{s}}GfGXZ~{tτxtG{G}τ–}}PGthμtGρτπμyGintoG
ρisplμπτρGhμρroniπGjτtsGinGthτGj}uj|GπμlorimτtτrUGEuropeanoPhysicaloJournaloCSG2019SG_bSGX 4.2 18

247 |τμrπhGψorGhτμvyGpμrtiπlτsGρτπμyingGintoGμGtopTquμrkGpμirGinGthτGψullyGhμρroniπGψinμlGstμtτGinGppG
πollisionsGμtGsfXZGG}τ–GwithGthτGj}uj|GρτtτπtorUGPhysicaloReviewoDSG2019SGbbSG 4.9 12

246 |τμrπhGψorGhτμvyGπhμrgτρGlongTlivτρGpμrtiπlτsGinGthτGj}uj|GρτtτπtorGinGZ^UXGGψνâ��XGoψGprotonTprotonG
πollisionGρμtμGμtGsfXZGG}τ–UGPhysicaloReviewoDSG2019SGbbSG 4.9 35

245 |τμrπhGψorGqiggsGνosonGpμirGproρuπtionGinGthτG  OQP  OQPGρτπμyGπhμnnτlGusingGj}uj|GρμtμG
rτπorρτρGμtGOGsqrt{mμthrm{s}}GPGfGXZG}τ–UGJournaloofoHighoEnergyoPhysicsSG2019SGYWXbSGX 5.4 12

244 xνsτrvμtionGoψGuightTνyTuightG|πμttτringGinG~ltrμpτriphτrμlGyνRyνGlollisionsGwithGthτGj}uj|G
mτtτπtorUGPhysicaloReviewoLettersSG2019SGXYZSGW]YWWX 7.4 41

243 vτμsurτmτntGoψGpromptGphotonGproρuπtionGinGswwfaUX^G}τ–GpGRGyνGπollisionsGwithGj}uj|UGPhysicso
Letters,oSectionoB:oNuclear,oElementaryoParticleoandoHigh-EnergyoPhysicsSG2019SG_b^SGYZWTY]Y 4.2 5

242 |τμrπhGψorGlμrgτGmissingGtrμnsvτrsτGmomτntumGinGμssoπiμtionGwithGonτGtopTquμrkGinGprotonTprotonG
πollisionsGμtGOGsqrt{s}GPGfGXZG}τ–GwithGthτGj}uj|GρτtτπtorUGJournaloofoHighoEnergyoPhysicsSG2019SGYWXbSGX 5.4 7

241
vτμsurτmτntGoψGO ≥{pmG}ZPGproρuπtionGπrossGsτπtionsGμnρGgμugτGνosonGpolμrisμtionGinGppG
πollisionsGμtGOsqrt{s}GfGXZ~tτxtG{}τ–}PGwithGthτGj}uj|GρτtτπtorUGEuropeanoPhysicaloJournaloCSG2019SG
_bSGX

4.2 20

240 lomνinμtionGoψG|τμrπhτsGψorGrnvisiνlτGqiggsGkosonGmτπμysGwithGthτGj}uj|GnxpτrimτntUGPhysicalo
ReviewoLettersSG2019SGXYYSGYZXaWX 7.4 45
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239 vτμsurτmτntGoψGthτGtt´flZGμnρGtt´fl GπrossGsτπtionsGinGprotonTprotonGπollisionsGμtGsfXZGG}τ–GwithGthτG
j}uj|GρτtτπtorUGPhysicaloReviewoDSG2019SGbbSG 4.9 14

238 |τμrπhτsGψorGthirρTgτnτrμtionGsπμlμrGlτptoquμrksGinGOGsqrt{s}GPGfGXZG}τ–GppGπollisionsGwithGthτGj}uj|G
ρτtτπtorUGJournaloofoHighoEnergyoPhysicsSG2019SGYWXbSGX 5.4 18

237
|τμrπhGψorGsπμlμrGrτsonμnπτsGρτπμyingGintoG˛…R˛…â��GinGτvτntsGwithGμnρGwithoutGνTtμggτρGjτtsGproρuπτρG
inGprotonTprotonGπollisionsGμtGOGsqrt{s}fXZGPG}τ–GwithGthτGj}uj|GρτtτπtorUGJournaloofoHighoEnergyo
PhysicsSG2019SGYWXbSGX

5.4 8

236
|τμrπhGψorGlowTmμssGrτsonμnπτsGρτπμyingGintoGtwoGjτtsGμnρGproρuπτρGinGμssoπiμtionGwithGμGphotonG
usingGppGπollisionsGμtGsfXZG}τ–GwithGthτGj}uj|GρτtτπtorUGPhysicsoLetters,oSectionoB:oNuclear,o
ElementaryoParticleoandoHigh-EnergyoPhysicsSG2019SG_b]SG]^T_]

4.2 12

235
vτμsurτmτntGoψGthτGproρuπtionGπrossGsτπtionGψorGμGqiggsGνosonGinGμssoπiμtionGwithGμGvτπtorGνosonG
inGthτGqGTgG  hGTgGâ��˛‰ â�� ˛‰GπhμnnτlGinGppGπollisionsGμtGsfXZG}τ–GwithGthτGj}uj|GρτtτπtorUGPhysicsoLetters,o
SectionoB:oNuclear,oElementaryoParticleoandoHigh-EnergyoPhysicsSG2019SG_baSGXZ[b[b

4.2 7

234 |τμrπhGψorGρiνosonGrτsonμnπτsGinGhμρroniπGψinμlGstμtτsGinGXZbGψνâ��XGoψGppGπollisionsGμtGOGsqrt{s}GPGfGXZG
}τ–GwithGthτGj}uj|GρτtτπtorUGJournaloofoHighoEnergyoPhysicsSG2019SGYWXbSGX 5.4 10

233 |τμrπhGψorGτxπitτρGτlτπtronsGsinglyGproρuπτρGinGprotonâ��protonGπollisionsGμtGKKsqrt{s}G~f~XZ~tτxtG
{}τ}tτxtG{–}KKGwithGthτGj}uj|GτxpτrimτntGμtGthτGuqlUGEuropeanoPhysicaloJournaloCSG2019SG_bSG 4.2 3

232 rρτntiψiπμtionGoψGνoostτρGqiggsGνosonsGρτπμyingGintoGνTquμrkGpμirsGwithGthτGj}uj|GρτtτπtorGμtG
XZ´ KKtτxtG{}τ–}KKUGEuropeanoPhysicaloJournaloCSG2019SG_bSG 4.2 11

231 vτμsurτmτntGoψGKKt_|≥WKKGμnρGKKuμmνρμG≥WKKGproρuπtionGinGKKtGνμr{t}KKGρilτptoniπGτvτntsGinGppG
πollisionsGμtGKKsqrt{s}GfKKG_G}τ–GwithGthτGj}uj|GρτtτπtorUGEuropeanoPhysicaloJournaloCSG2019SG_bSGX 4.2 3

230 vτμsurτmτntGoψGthτGinπlusivτGisolμtτρTphotonGπrossGsτπtionGinGppGπollisionsGμtGOGsqrt{s}GPGfGXZG}τ–G
usingGZ^Gψνâ��XGoψGj}uj|GρμtμUGJournaloofoHighoEnergyoPhysicsSG2019SGYWXbSGX 5.4 2

229
vτμsurτmτntsGoψGgluonâ��gluonGψusionGμnρGvτπtorTνosonGψusionGqiggsGνosonGproρuπtionG
πrossTsτπtionsGinGthτGqGTgG  hGTgGτ˛‰˛…˛‰GρτπμyGπhμnnτlGinGppGπollisionsGμtGsfXZ}τ–GwithGthτGj}uj|G
ρτtτπtorUGPhysicsoLetters,oSectionoB:oNuclear,oElementaryoParticleoandoHigh-EnergyoPhysicsSG2019SG_abSG]WaT]Yb

4.2 27

228 jGstrμtτgyGψorGμGgτnτrμlGsτμrπhGψorGnτwGphτnomτnμGusingGρμtμTρτrivτρGsignμlGrτgionsGμnρGitsG
μppliπμtionGwithinGthτGj}uj|GτxpτrimτntUGEuropeanoPhysicaloJournaloCSG2019SG_bSGX 4.2 14

227 |τμrπhGψorGpμirsGoψGhighlyGπollimμtτρGphotonTjτtsGinGppGπollisionsGμtGsfXZGG}τ–GwithGthτGj}uj|G
ρτtτπtorUGPhysicaloReviewoDSG2019SGbbSG 4.9 5

226
|τμrπhGψorGsquμrksGμnρGgluinosGinGψinμlGstμtτsGwithGhμρroniπμllyGρτπμyingGˇ�TlτptonsSGjτtsSGμnρGmissingG
trμnsvτrsτGmomτntumGusingGppGπollisionsGμtGsfXZGG}τ–GwithGthτGj}uj|GρτtτπtorUGPhysicaloReviewoDSG
2019SGbbSG

4.9 9

225 vτμsurτmτntGoψGthτGtopTquμrkGmμssGinGOGtovτrlinτ{t}GPGRGXTjτtGτvτntsGπollτπtτρGwithGthτGj}uj|G
ρτtτπtorGinGppGπollisionsGμtGOGsqrt{s}GPGfGaG}τ–UGJournaloofoHighoEnergyoPhysicsSG2019SGYWXbSGX 5.4 12

224 vτμsurτmτntGoψGψiρuπiμlGμnρGρiψψτrτntiμlGO ≥R ≥TPGproρuπtionGπrossTsτπtionsGμtGOsqrt{s}fXZPG}τ–G
withGthτGj}uj|GρτtτπtorUGEuropeanoPhysicaloJournaloCSG2019SG_bSGX 4.2 16

223 vτμsurτmτntGoψGZZGproρuπtionGinGthτGâ��â�� ˛‰ ˛‰GψinμlGstμtτGwithGthτGj}uj|GρτtτπtorGinGppGπollisionsGμtGOG
sqrt{s}GPGfGXZG}τ–UGJournaloofoHighoEnergyoPhysicsSG2019SGYWXbSGX 5.4 2

222 vτμsurτmτntGoψGO ≥{pmG}PTνosonGμnρGZTνosonGproρuπtionGπrossTsτπtionsGinGppGπollisionsGμtG
Osqrt{s}fYU_^PG}τ–GwithGthτGj}uj|GρτtτπtorUGEuropeanoPhysicaloJournaloCSG2019SG_bSGX 4.2 2

(2019-2019)
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221
vτμsurτmτntGoψGthτGinπlusivτGπrossTsτπtionGψorGthτGproρuπtionGoψGjτtsGinGμssoπiμtionGwithGμGZGνosonG
inGprotonâ��protonGπollisionsGμtGaG}τ–GusingGthτGj}uj|GρτtτπtorUGEuropeanoPhysicaloJournaloCSG2019SG
_bSGX

4.2 4

220 nlτπtronGμnρGphotonGpτrψormμnπτGmτμsurτmτntsGwithGthτGj}uj|GρτtτπtorGusingGthτGYWX]â��YWX_G
uqlGprotonTprotonGπollisionGρμtμUGJournaloofoInstrumentationSG2019SGX[SGyXYWW^TyXYWW^ 1 51

219
|τμrπhGψorGhτμvyGnτutrμlGlτptonsGinGρτπμysGoψG GνosonsGproρuπτρGinGXZG}τ–GppGπollisionsGusingG
promptGμnρGρisplμπτρGsignμturτsGwithGthτGj}uj|GρτtτπtorUGJournaloofoHighoEnergyoPhysicsSG2019SG
YWXbSGX

5.4 21

218 vτμsurτmτntGoψGO ≥pmGPGνosonGproρuπtionGinGyνRyνGπollisionsGμtGOsqrt{s_{mμthrm{ww}}}GfG
]UWY~tτxtG{}τ}tτxtG{–}PGwithGthτGj}uj|GρτtτπtorUGEuropeanoPhysicaloJournaloCSG2019SG_bSGX 4.2 7

217 j}uj|GνTjτtGiρτntiψiπμtionGpτrψormμnπτGμnρGτψψiπiτnπyGmτμsurτmτntGwithGOt{νμr{t}}PGτvτntsGinGppG
πollisionsGμtGOsqrt{s}fXZPG}τ–UGEuropeanoPhysicaloJournaloCSG2019SG_bSGX 4.2 43

216
vτμsurτmτntGoψGψlowGhμrmoniπsGπorrτlμtionsGwithGmτμnGtrμnsvτrsτGmomτntumGinGlτμρâ��lτμρGμnρG
protonâ��lτμρGπollisionsGμtGOsqrt{s_{mμthrm{ww}}}GfG]UWY~hνoxG{}τ–}PGwithGthτGj}uj|GρτtτπtorUG
EuropeanoPhysicaloJournaloCSG2019SG_bSGX

4.2 16

215 {τsolutionGoψGthτGj}uj|GmuonGspτπtromτtτrGmonitorτρGρriψtGtuντsGinGuqlG{unGYUGJournaloofo
InstrumentationSG2019SGX[SGyWbWXXTyWbWXX 1 3

214 vτμsurτmτntGoψGμngulμrGμnρGmomτntumGρistriνutionsGoψGπhμrgτρGpμrtiπlτsGwithinGμnρGμrounρGjτtsG
inGyνRyνGμnρGppGπollisionsGμtGswwf]UWYG}τ–GwithGthτGj}uj|GρτtτπtorUGPhysicaloReviewoCSG2019SGXWWSG 2.7 5

213 mijτtGμzimuthμlGπorrτlμtionsGμnρGπonρitionμlGyiτlρsGinGppGμnρGpRyνGπollisionsGμtGswwf]UWY}τ–GwithG
thτGj}uj|GρτtτπtorUGPhysicaloReviewoCSG2019SGXWWSG 2.7 7

212
|τμrπhGψorGτlτπtrowτμkGρiνosonGproρuπtionGinGμssoπiμtionGwithGμGhighTmμssGρijτtGsystτmGinG
sτmilτptoniπGψinμlGstμtτsGinGppGπollisionsGμtGsfXZGG}τ–GwithGthτGj}uj|GρτtτπtorUGPhysicaloReviewoDSG
2019SGXWWSG

4.9 7

211 |τμrπhGψorGμGhτμvyGπhμrgτρGνosonGinGτvτntsGwithGμGπhμrgτρGlτptonGμnρGmissingGtrμnsvτrsτG
momτntumGψromGppGπollisionsGμtGsfXZGG}τ–GwithGthτGj}uj|GρτtτπtorUGPhysicaloReviewoDSG2019SGXWWSG 4.9 12

210
vτμsurτmτntsGoψGtopTquμrkGpμirGρiψψτrτntiμlGμnρGρouνlτTρiψψτrτntiμlGπrossTsτπtionsGinGthτGOτllGPRjτtsG
πhμnnτlGwithGppGπollisionsGμtGOsqrt{s}fXZPG}τ–GusingGthτGj}uj|GρτtτπtorUGEuropeanoPhysicaloJournaloC
SG2019SG_bSGX

4.2 13

209 |τμrπhGψorGνottomTsquμrkGpμirGproρuπtionGwithGthτGj}uj|GρτtτπtorGinGψinμlGstμtτsGπontμiningGqiggsG
νosonsSGνTjτtsGμnρGmissingGtrμnsvτrsτGmomτntumUGJournaloofoHighoEnergyoPhysicsSG2019SGYWXbSGX 5.4 7

208
|τμrπhGψorGlightGrτsonμnπτsGρτπμyingGtoGνoostτρGquμrkGpμirsGμnρGproρuπτρGinGμssoπiμtionGwithGμG
photonGorGμGjτtGinGprotonâ��protonGπollisionsGμtGsfXZ}τ–GwithGthτGj}uj|GρτtτπtorUGPhysicsoLetters,o
SectionoB:oNuclear,oElementaryoParticleoandoHigh-EnergyoPhysicsSG2019SG_aaSGZX^TZZ]

4.2 23

207
|τμrπhGψorGhτμvyGπhμrgτρGlongTlivτρGpμrtiπlτsGinGprotonâ��protonGπollisionsGμtGsfXZ}τ–GusingGμnG
ionisμtionGmτμsurτmτntGwithGthτGj}uj|GρτtτπtorUGPhysicsoLetters,oSectionoB:oNuclear,oElementaryo
ParticleoandoHigh-EnergyoPhysicsSG2019SG_aaSGb^TXX^

4.2 17

206
|τμrπhGψorGqiggsGνosonGρτπμysGintoGμGpμirGoψGlightGνosonsGinGthτGνν˛…˛…GψinμlGstμtτGinGppGπollisionGμtG
sfXZ}τ–GwithGthτGj}uj|GρτtτπtorUGPhysicsoLetters,oSectionoB:oNuclear,oElementaryoParticleoando
High-EnergyoPhysicsSG2019SG_bWSGXTYX

4.2 20

205
vτμsurτmτntGoψGphotonâ��jτtGtrμnsvτrsτGmomτntumGπorrτlμtionsGinG]UWYG}τ–GyνGRGyνGμnρGppG
πollisionsGwithGj}uj|UGPhysicsoLetters,oSectionoB:oNuclear,oElementaryoParticleoandoHigh-EnergyoPhysics
SG2019SG_abSGX^_TXbW

4.2 15

204 |τμrπhGψorGqighTvμssG{τsonμnπτsGmτπμyingGtoGˇ�˛‰GinGppGlollisionsGμtGsqrtℓs√fXZGG}τ–GwithGthτGj}uj|G
mτtτπtorUGPhysicaloReviewoLettersSG2018SGXYWSGX^XaWY 7.4 18
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203
|τμrπhGψorGμρρitionμlGhτμvyGnτutrμlGqiggsGμnρGgμugτGνosonsGinGthτGρitμuGψinμlGstμtτGproρuπτρGinGZ^G
ψνâ��XGoψGppGπollisionsGμtGOGsqrt{s}fXZGPG}τ–GwithGthτGj}uj|GρτtτπtorUGJournaloofoHighoEnergyoPhysicsSG
2018SGYWXaSGX

5.4 81

202 vτμsurτmτntGoψGthτGπrossTsτπtionGψorGproρuπingGμG GνosonGinGμssoπiμtionGwithGμGsinglτGtopGquμrkGinG
ppGπollisionsGμtGOGsqrt{s}fXZGPG}τ–GwithGj}uj|UGJournaloofoHighoEnergyoPhysicsSG2018SGYWXaSGX 5.4 10

201 vτμsurτmτntGoψGthτGTνosonGmμssGinGppGπollisionsGμtGwithGthτGj}uj|GρτtτπtorUGEuropeanoPhysicalo
JournaloCSG2018SG_aSGXXW 4.2 59

200
vτμsurτmτntGoψGthτGτxπlusivτG˛‡˛‡GTgG˛…R˛…â��GproπτssGinGprotonâ��protonGπollisionsGμtGsfXZG}τ–GwithGthτG
j}uj|GρτtτπtorUGPhysicsoLetters,oSectionoB:oNuclear,oElementaryoParticleoandoHigh-EnergyoPhysicsSG
2018SG___SGZWZTZYZ

4.2 27

199 |τμrπhGψorGρiνosonGrτsonμnπτsGwithGνosonTtμggτρGjτtsGinGppGπollisionsGμtGsfXZ´ }τ–GwithGthτGj}uj|G
ρτtτπtorUGPhysicsoLetters,oSectionoB:oNuclear,oElementaryoParticleoandoHigh-EnergyoPhysicsSG2018SG___SGbXTXXZ4.2 27

198 |τμrπhGψorGnτwGphτnomτnμGinGhighTmμssGψinμlGstμtτsGwithGμGphotonGμnρGμGjτtGψromGπollisionsGμtGfG
XZ´ }τ–GwithGthτGj}uj|GρτtτπtorUGEuropeanoPhysicaloJournaloCSG2018SG_aSGXWY 4.2 7

197 |τμrπhGψorGthτGρirτπtGproρuπtionGoψGπhμrginosGμnρGnτutrμlinosGinGψinμlGstμtτsGwithGtμuGlτptonsGinG
πollisionsGwithGthτGj}uj|GρτtτπtorUGEuropeanoPhysicaloJournaloCSG2018SG_aSGX][ 4.2 23

196 vτμsurτmτntGoψGlongituρinμlGψlowGρτπorrτlμtionsGinGyνRyνGπollisionsGμtGμnρG]UWYG}τ–GwithGthτG
j}uj|GρτtτπtorUGEuropeanoPhysicaloJournaloCSG2018SG_aSGX[Y 4.2 35

195 vτμsurτmτntGoψGquμrkoniumGproρuπtionGinGprotonTlτμρGμnρGprotonTprotonGπollisionsGμtGwithGthτG
j}uj|GρτtτπtorUGEuropeanoPhysicaloJournaloCSG2018SG_aSGX_X 4.2 35

194 vτμsurτmτntGoψGρiψψτrτntiμlGπrossTsτπtionsGoψGμGsinglτGtopGquμrkGproρuπτρGinGμssoπiμtionGwithGμG
νosonGμtGwithGj}uj|UGEuropeanoPhysicaloJournaloCSG2018SG_aSGXa^ 4.2 5

193 |τμrπhGψorGhτμvyGrτsonμnπτsGinGthτGμnρGψinμlGstμtτsGusingGprotonTprotonGπollisionsGμtG´ GwithGthτG
j}uj|GρτtτπtorUGEuropeanoPhysicaloJournaloCSG2018SG_aSGYbZ 4.2 41

192 jGsτμrπhGψorGpμirTproρuπτρGrτsonμnπτsGinGψourTjτtGψinμlGstμtτsGμtGwithGthτGj}uj|GρτtτπtorUGEuropeano
PhysicaloJournaloCSG2018SG_aSGY]W 4.2 28

191
|τμrπhGψorGhτμvyGrτsonμnπτsGρτπμyingGintoGμG GorGZGνosonGμnρGμGqiggsGνosonGinGψinμlGstμtτsGwithG
lτptonsGμnρGνTjτtsGinGZ^Gψνâ��XGoψGOGsqrt{s}fXZGPG}τ–GppGπollisionsGwithGthτGj}uj|GρτtτπtorUGJournaloofo
HighoEnergyoPhysicsSG2018SGYWXaSGX

5.4 26

190 |τμrπhGψorGhτμvyGrτsonμnπτsGρτπμyingGintoGinGthτGψinμlGstμtτGinGπollisionsGμtGwithGthτGj}uj|G
ρτtτπtorUGEuropeanoPhysicaloJournaloCSG2018SG_aSGY[ 4.2 47

189 mirτπtGtopTquμrkGρτπμyGwiρthGmτμsurτmτntGinGthτGlτptonRjτtsGπhμnnτlGμtGwithGthτGj}uj|G
τxpτrimτntUGEuropeanoPhysicaloJournaloCSG2018SG_aSGXYb 4.2 11

188 |τμrπhGψorG G V GZGrτsonμnπτGproρuπtionGinGâ��˛‰qqGψinμlGstμtτsGinGppGπollisionsGμtGOGsqrt{s}fXZGPG}τ–G
withGthτGj}uj|GρτtτπtorUGJournaloofoHighoEnergyoPhysicsSG2018SGYWXaSGX 5.4 22

187 vτμsurτmτntGoψGthτGqiggsGνosonGπouplingGpropτrtiτsGinGthτGqGTgGZZQGTgG[â��GρτπμyGπhμnnτlGμtGOG
sqrt{s}fXZGPG}τ–GwithGthτGj}uj|GρτtτπtorUGJournaloofoHighoEnergyoPhysicsSG2018SGYWXaSGX 5.4 36

186 vτμsurτmτntGoψGinπlusivτGjτtGμnρGρijτtGπrossTsτπtionsGinGprotonTprotonGπollisionsGμtGOGsqrt{s}fXZGPG
}τ–GwithGthτGj}uj|GρτtτπtorUGJournaloofoHighoEnergyoPhysicsSG2018SGYWXaSGX 5.4 12

(2018-2018)
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185 |τμrπhGψorGρμrkGmμttτrGproρuπτρGinGμssoπiμtionGwithGνottomGorGtopGquμrksGinG´ }τ–GπollisionsGwithG
thτGj}uj|GρτtτπtorUGEuropeanoPhysicaloJournaloCSG2018SG_aSGXa 4.2 32

184 |τμrπhGψorGρouνlyGπhμrgτρGqiggsGνosonGproρuπtionGinGmultiTlτptonGψinμlGstμtτsGwithGthτGj}uj|G
ρτtτπtorGusingGprotonTprotonGπollisionsGμtUGEuropeanoPhysicaloJournaloCSG2018SG_aSGXbb 4.2 55

183 vτμsurτmτntGoψGpolμrisμtionGinGρτπμysGinGprotonTprotonGπollisionsGμtG}τ–GwithGthτGj}uj|GρτtτπtorUG
EuropeanoPhysicaloJournaloCSG2018SG_aSGX^Z 4.2 3

182 |τμrπhτsGψorGhτμvyGZZGμnρGZ GrτsonμnπτsGinGthτGâ��â��qqGμnρG˛‰˛‰qqGψinμlGstμtτsGinGppGπollisionsGμtGOG
sqrt{s}fXZGPG}τ–GwithGthτGj}uj|GρτtτπtorUGJournaloofoHighoEnergyoPhysicsSG2018SGYWXaSGX 5.4 17

181 |τμrπhGψorGpμirGproρuπtionGoψGupTtypτGvτπtorTlikτGquμrksGμnρGψorGψourTtopTquμrkGτvτntsGinGψinμlG
stμtτsGwithGmultiplτGνTjτtsGwithGthτGj}uj|GρτtτπtorUGJournaloofoHighoEnergyoPhysicsSG2018SGYWXaSGX 5.4 23

180
|τμrπhGψorGμGhτμvyGqiggsGνosonGρτπμyingGintoGμGZGνosonGμnρGμnothτrGhτμvyGqiggsGνosonGinGthτGâ��â��ννG
ψinμlGstμtτGinGppGπollisionsGμtGsfXZG}τ–GwithGthτGj}uj|GρτtτπtorUGPhysicsoLetters,oSectionoB:oNuclear,o
ElementaryoParticleoandoHigh-EnergyoPhysicsSG2018SG_aZSGZbYT[X[

4.2 33

179 vτμsurτmτntGoψGjτtGψrμgmτntμtionGinG]UWYG}τ–Gprotonâ��lτμρGμnρGprotonâ��protonGπollisionsGwithGthτG
j}uj|GρτtτπtorUGNuclearoPhysicsoASG2018SGb_aSG^]TXW^ 1.3 14

178 |τμrπhGψorG hGTgGtνGρτπμysGinGthτGhμρroniπGψinμlGstμtτGusingGppGπollisionsGμtGsfXZ}τ–GwithGthτGj}uj|G
ρτtτπtorUGPhysicsoLetters,oSectionoB:oNuclear,oElementaryoParticleoandoHigh-EnergyoPhysicsSG2018SG_aXSGZY_TZ[a4.2 15

177
xνsτrvμtionGoψGqiggsGνosonGproρuπtionGinGμssoπiμtionGwithGμGtopGquμrkGpμirGμtGthτGuqlGwithGthτG
j}uj|GρτtτπtorUGPhysicsoLetters,oSectionoB:oNuclear,oElementaryoParticleoandoHigh-EnergyoPhysicsSG
2018SG_a[SGX_ZTXbX

4.2 118

176
vτμsurτmτntGoψGρiψψτrτntiμlGπrossGsτπtionsGμnρG RV â��GπrossTsτπtionGrμtiosGψorG GνosonGproρuπtionG
inGμssoπiμtionGwithGjτtsGμtGOGsqrt{s}faGPG}τ–GwithGthτGj}uj|GρτtτπtorUGJournaloofoHighoEnergyoPhysicsSG
2018SGYWXaSGX

5.4 7

175
lomνinμtionGoψGinπlusivτGμnρGρiψψτrτntiμlGOGmμthrm{t}ovτrlinτ{mμthrm{t}}GPGπhμrgτGμsymmτtryG
mτμsurτmτntsGusingGj}uj|GμnρGlv|GρμtμGμtGOGsqrt{s}f_GPGμnρGaG}τ–UGJournaloofoHighoEnergyoPhysicsSG
2018SGYWXaSGX

5.4 4

174 vτμsurτmτntGoψGthτG TνosonGmμssGinGppGπollisionsGμtGOsqrt{s}f_SGhνoxG{}τ–}PGwithGthτGj}uj|G
ρτtτπtorG2018SG_aSGX 1

173 |τμrπhGψorGρouνlyGπhμrgτρGqiggsGνosonGproρuπtionGinGmultiTlτptonGψinμlGstμtτsGwithGthτGj}uj|G
ρτtτπtorGusingGprotonâ��protonGπollisionsGμtGOsqrt{s}fXZStτxtG{}τ–}PG2018SG_aSGX 1

172 |τμrπhGψorGhτμvyGrτsonμnπτsGρτπμyingGintoGμG GorGZGνosonGμnρGμGqiggsGνosonGinGψinμlGstμtτsGwithG
lτptonsGμnρGνTjτtsGinGZ^Gψνâ��XGoψGOGsqrt{s}fXZGPG}τ–GppGπollisionsGwithGthτGj}uj|GρτtτπtorG2018SGYWXaSGX 1

171
|τμrπhGψorGμnGinvisiνlyGρτπμyingGqiggsGνosonGorGρμrkGmμttτrGπμnρiρμtτsGproρuπτρGinGμssoπiμtionG
withGμGZGνosonGinGppGπollisionsGμtGsfXZ}τ–GwithGthτGj}uj|GρτtτπtorUGPhysicsoLetters,oSectionoB:o
Nuclear,oElementaryoParticleoandoHigh-EnergyoPhysicsSG2018SG__^SGZXaTZZ_

4.2 38

170
|τμrπhGψorGthτGqiggsGνosonGproρuπτρGinGμssoπiμtionGwithGμGvτπtorGνosonGμnρGρτπμyingGintoGtwoG
spinTzτroGpμrtiπlτsGinGthτGqGTgGμμGTgG[νGπhμnnτlGinGppGπollisionsGμtGOGsqrt{s}fXZGPG}τ–GwithGthτGj}uj|G
ρτtτπtorUGJournaloofoHighoEnergyoPhysicsSG2018SGYWXaSGX

5.4 14

169
vτμsurτmτntGoψGthτGOGZgμmmμGtoGnuGovτrlinτ{nu}gμmmμGPGproρuπtionGπrossGsτπtionGinGppGπollisionsG
μtGOGsqrt{s}fXZGPG}τ–GwithGthτGj}uj|GρτtτπtorGμnρGlimitsGonGμnomμlousGtriplτGgμugτTνosonG
πouplingsUGJournaloofoHighoEnergyoPhysicsSG2018SGYWXaSGX

5.4 6

168 yromptGμnρGnonTpromptGτlliptiπGψlowGinGyνRyνGπollisionsGμtG}τvGwithGthτGj}uj|GρτtτπtorUGEuropeano
PhysicaloJournaloCSG2018SG_aSG_a[ 4.2 8
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167 |τμrπhGψorGqiggsGνosonGpμirGproρuπtionGinGthτGπhμnnτlGusingGπollisionGρμtμGrτπorρτρGμtG}τ–GwithGthτG
j}uj|GρτtτπtorUGEuropeanoPhysicaloJournaloCSG2018SG_aSGXWW_ 4.2 21

166 vτμsurτmτntGoψGπolourGψlowGusingGjτtTpullGoνsτrvμνlτsGinGτvτntsGwithGthτGj}uj|GτxpτrimτntGμtUG
EuropeanoPhysicaloJournaloCSG2018SG_aSGa[_ 4.2 5

165 vτμsurτmτntGoψGthτGsupprτssionGμnρGμzimuthμlGμnisotropyGoψGmuonsGψromGhτμvyTψlμvorGρτπμysGinG
yνRyνGπollisionsGμtGswwfYU_^G}τ–GwithGthτGj}uj|GρτtτπtorUGPhysicaloReviewoCSG2018SGbaSG 2.7 10

164
|τμrπhGψorGrτsonμntG ZGproρuπtionGinGthτGψullyGlτptoniπGψinμlGstμtτGinGprotonâ��protonGπollisionsGμtG
sfXZ}τ–GwithGthτGj}uj|GρτtτπtorUGPhysicsoLetters,oSectionoB:oNuclear,oElementaryoParticleoando
High-EnergyoPhysicsSG2018SG_a_SG^aTaa

4.2 14

163 jngulμrGμnμlysisGoψGkGWGρGGTgGtQ˛…R˛…â��GρτπμysGinGppGπollisionsGμtGOGsqrt{s}faGPG}τ–GwithGthτGj}uj|G
ρτtτπtorUGJournaloofoHighoEnergyoPhysicsSG2018SGYWXaSGX 5.4 44

162 lomνinμtionGoψGthτG|τμrπhτsGψorGyμirTyroρuπτρG–τπtorlikτGyμrtnτrsGoψGthτG}hirρTpτnτrμtionGzuμrksG
μtGsqrtℓs√fXZGG}τ–GwithGthτGj}uj|GmτtτπtorUGPhysicaloReviewoLettersSG2018SGXYXSGYXXaWX 7.4 48

161
xνsτrvμtionGoψGlτntrμlityTmτpτnρτntGjπoplμnμrityGψorGvuonGyμirsGyroρuπτρGviμG}woTyhotonG
|πμttτringGinGyνRyνGlollisionsGμtGsqrtℓs_{ww}√f]UWYGG}τ–GwithGthτGj}uj|GmτtτπtorUGPhysicaloReviewo
LettersSG2018SGXYXSGYXYZWX

7.4 18

160
|τμrπhGψorGμGnτwGhτμvyGgμugτTνosonGrτsonμnπτGρτπμyingGintoGμGlτptonGμnρGmissingGtrμnsvτrsτG
momτntumGinGZ^GψνGoψGπollisionsGμtG´ }τ–GwithGthτGj}uj|GτxpτrimτntUGEuropeanoPhysicaloJournaloCSG
2018SG_aSG[WX

4.2 23

159 |τμrπhGψorGlτptonTψlμvorTviolμtingGρτπμysGoψGthτGZGνosonGintoGμGˇ�GlτptonGμnρGμGlightGlτptonGwithGthτG
j}uj|GρτtτπtorUGPhysicaloReviewoDSG2018SGbaSG 4.9 5

158
|τμrπhGψorG{τsonμntGμnρGwonrτsonμntGqiggsGkosonGyμirGyroρuπtionGinGthτGννℓovτrG´fl√ˇ�≥{R}ˇ�≥{T}G
mτπμyGlhμnnτlGinGppGlollisionsGμtGsqrtℓs√fXZGG}τ–GwithGthτGj}uj|GmτtτπtorUGPhysicaloReviewoLettersSG
2018SGXYXSGXbXaWX

7.4 23

157
|τμrπhGψorGρμrkGmμttτrGinGτvτntsGwithGμGhμρroniπμllyGρτπμyingGvτπtorGνosonGμnρGmissingGtrμnsvτrsτG
momτntumGinGppGπollisionsGμtGOGsqrt{s}fXZGPG}τ–GwithGthτGj}uj|GρτtτπtorUGJournaloofoHighoEnergyo
PhysicsSG2018SGYWXaSGX

5.4 15

156
vτμsurτmτntsGoψGρiψψτrτntiμlGπrossGsτπtionsGoψGtopGquμrkGpμirGproρuπtionGinGμssoπiμtionGwithGjτtsGinG
ppGπollisionsGμtGOGsqrt{s}fXZGPG}τ–GusingGthτGj}uj|GρτtτπtorUGJournaloofoHighoEnergyoPhysicsSG2018SG
YWXaSGX

5.4 4

155
|τμrπhGψorGqiggsGνosonGpμirGproρuπtionGinGthτGOGupgμmmμGupgμmmμGνovτrlinτ{ν}GPGψinμlGstμtτGwithG
XZG}τ–GppGπollisionGρμtμGπollτπtτρGνyGthτGj}uj|GτxpτrimτntUGJournaloofoHighoEnergyoPhysicsSG2018SG
YWXaSGX

5.4 23

154 |τμrπhGψorGnτwGphτnomτnμGinGτvτntsGwithGsμmτTπhμrgτGlτptonsGμnρGνTjτtsGinGppGπollisionsGμtGOG
sqrt{s}fXZGPG}τ–GwithGthτGj}uj|GρτtτπtorUGJournaloofoHighoEnergyoPhysicsSG2018SGYWXaSGX 5.4 21

153 vτμsurτmτntGoψGthτGμzimuthμlGμnisotropyGoψGπhμrgτρGpμrtiπlτsGproρuπτρGinGfG]UWY´ }τ–GyνRyνG
πollisionsGwithGthτGj}uj|GρτtτπtorUGEuropeanoPhysicaloJournaloCSG2018SG_aSGbb_ 4.2 21

152
|τμrπhGψorGpμirGμnρGsinglτGproρuπtionGoψGvτπtorlikτGquμrksGinGψinμlGstμtτsGwithGμtGlτμstGonτGZGνosonG
ρτπμyingGintoGμGpμirGoψGτlτπtronsGorGmuonsGinGppGπollisionGρμtμGπollτπtτρGwithGthτGj}uj|GρτtτπtorGμtG
sfXZGG}τ–UGPhysicaloReviewoDSG2018SGbaSG

4.9 22

151 yτrψormμnπτGoψGmissingGtrμnsvτrsτGmomτntumGrτπonstruπtionGwithGthτGj}uj|GρτtτπtorGusingG
protonTprotonGπollisionsGμtUGEuropeanoPhysicaloJournaloCSG2018SG_aSGbWZ 4.2 66

150 vτμsurτmτntGoψGρijτtGμzimuthμlGρτπorrτlμtionsGinGppGπollisionsGμtGsfaGG}τ–GwithGthτGj}uj|GρτtτπtorG
μnρGρτtτrminμtionGoψGthτGstrongGπouplingUGPhysicaloReviewoDSG2018SGbaSG 4.9 4
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149 |τμrπhGψorGpμirGproρuπtionGoψGhτμvyGvτπtorlikτGquμrksGρτπμyingGintoGhμρroniπGψinμlGstμtτsGinGppG
πollisionsGμtGsfXZGG}τ–GwithGthτGj}uj|GρτtτπtorUGPhysicaloReviewoDSG2018SGbaSG 4.9 19

148 |τμrπhGψorGlτptonTψlμvorGviolμtionGinGρiψψτrτntTψlμvorSGhighTmμssGψinμlGstμtτsGinGppGπollisionsGμtG
sfXZGG}τ–GwithGthτGj}uj|GρτtτπtorUGPhysicaloReviewoDSG2018SGbaSG 4.9 7

147
|τμrπhGψorGπhμrginoTnτutrμlinoGproρuπtionGusingGrτπursivτGjigsμwGrτπonstruπtionGinGψinμlGstμtτsGwithG
twoGorGthrττGπhμrgτρGlτptonsGinGprotonTprotonGπollisionsGμtGsfXZGG}τ–GwithGthτGj}uj|GρτtτπtorUG
PhysicaloReviewoDSG2018SGbaSG

4.9 34

146 lompμrisonGντtwττnGsimulμtτρGμnρGoνsτrvτρGuqlGντμmGνμπkgrounρsGinGthτGj}uj|GτxpτrimτntGμtG
nντμmf[G}τ–UGJournaloofoInstrumentationSG2018SGXZSGyXYWW^TyXYWW^ 1 2

145 |τμrπhGψorGτlτπtrowτμkGproρuπtionGoψGsupτrsymmτtriπGpμrtiπlτsGinGψinμlGstμtτsGwithGtwoGorGthrττG
lτptonsGμtGwithGthτGj}uj|GρτtτπtorUGEuropeanoPhysicaloJournaloCSG2018SG_aSGbb] 4.2 49

144 |τμrπhGψorGpμirGproρuπtionGoψGqiggsinosGinGψinμlGstμtτsGwithGμtGlτμstGthrττGνTtμggτρGjτtsGinGsfXZGG}τ–G
ppGπollisionsGusingGthτGj}uj|GρτtτπtorUGPhysicaloReviewoDSG2018SGbaSG 4.9 14

143 |τμrπhGψorGπhμrgτρGqiggsGνosonsGρτπμyingGintoGtopGμnρGνottomGquμrksGμtGOGsqrt{s}fXZGPG}τ–GwithGthτG
j}uj|GρτtτπtorUGJournaloofoHighoEnergyoPhysicsSG2018SGYWXaSGX 5.4 39

142 vτμsurτmτntsGoψGqiggsGνosonGpropτrtiτsGinGthτGρiphotonGρτπμyGπhμnnτlGwithGZ^GGψνâ��XGoψGppG
πollisionGρμtμGμtGsfXZGG}τ–GwithGthτGj}uj|GρτtτπtorUGPhysicaloReviewoDSG2018SGbaSG 4.9 74

141 xpτrμtionGμnρGpτrψormμnπτGoψGthτGj}uj|G}ilτGlμlorimτtτrGinG{un´ XUGEuropeanoPhysicaloJournaloCSG
2018SG_aSGba_ 4.2 13

140
|τμrπhGψorGsupτrsymmτtryGinGψinμlGstμtτsGwithGmissingGtrμnsvτrsτGmomτntumGμnρGmultiplτGνTjτtsGinG
protonTprotonGπollisionsGμtGOGsqrt{s}fXZGPG}τ–GwithGthτGj}uj|GρτtτπtorUGJournaloofoHighoEnergyo
PhysicsSG2018SGYWXaSGX

5.4 28

139 |τμrπhGψorGhτμvyGrτsonμnπτsGρτπμyingGtoGμGphotonGμnρGμGhμρroniπμllyGρτπμyingGZV VqGνosonGinGppG
πollisionsGμtGsfXZGG}τ–GwithGthτGj}uj|GρτtτπtorUGPhysicaloReviewoDSG2018SGbaSG 4.9 8

138 |τμrπhGψorGrτsonμnπτsGinGthτGmμssGρistriνutionGoψGjτtGpμirsGwithGonτGorGtwoGjτtsGiρτntiψiτρGμsGνTjτtsGinG
protonTprotonGπollisionsGμtGsfXZGG}τ–GwithGthτGj}uj|GρτtτπtorUGPhysicaloReviewoDSG2018SGbaSG 4.9 10

137
|τμrπhGψorGpμirGproρuπtionGoψGhτμvyGvτπtorTlikτGquμrksGρτπμyingGintoGhighTp}G GνosonsGμnρGtopG
quμrksGinGthτGlτptonTplusTjτtsGψinμlGstμtτGinGppGπollisionsGμtGOGsqrt{s}fXZGPG}τ–GwithGthτGj}uj|G
ρτtτπtorUGJournaloofoHighoEnergyoPhysicsSG2018SGYWXaSGX

5.4 16

136
|τμrπhGψorGtopTsquμrkGpμirGproρuπtionGinGψinμlGstμtτsGwithGonτGlτptonSGjτtsSGμnρGmissingGtrμnsvτrsτG
momτntumGusingGZ^Gψνâ��XGoψGOGsqrt{s}fXZGPG}τ–GppGπollisionGρμtμGwithGthτGj}uj|GρτtτπtorUGJournaloofo
HighoEnergyoPhysicsSG2018SGYWXaSGX

5.4 33

135
lomνinτρGmτμsurτmτntGoψGρiψψτrτntiμlGμnρGtotμlGπrossGsτπtionsGinGthτGqGTgG˛‡˛‡GμnρGthτGqGTgGZZhGTgG[â��G
ρτπμyGπhμnnτlsGμtGsfXZG}τ–GwithGthτGj}uj|GρτtτπtorUGPhysicsoLetters,oSectionoB:oNuclear,oElementaryo
ParticleoandoHigh-EnergyoPhysicsSG2018SG_a^SGXX[TXZZ

4.2 14

134
|τμrπhτsGψorGτxπlusivτGqiggsGμnρGZGνosonGρτπμysGintoGsVˇ�G˛‡SGˇ�OY|PG˛‡SGμnρGhOn|PG˛‡GμtGsfXZ}τ–GwithGthτG
j}uj|GρτtτπtorUGPhysicsoLetters,oSectionoB:oNuclear,oElementaryoParticleoandoHigh-EnergyoPhysicsSG
2018SG_a^SGXZ[TX]]

4.2 14

133 |τμrπhGψorGlongTlivτρGπhμrginosGνμsτρGonGμGρisμppτμringTtrμπkGsignμturτGinGppGπollisionsGμtGOG
sqrt{s}fXZGPG}τ–GwithGthτGj}uj|GρτtτπtorUGJournaloofoHighoEnergyoPhysicsSG2018SGYWXaSGX 5.4 48

132 |τμrπhGψorGsupτrsymmτtryGinGψinμlGstμtτsGwithGπhμrmGjτtsGμnρGmissingGtrμnsvτrsτGmomτntumGinGXZG
}τ–GppGπollisionsGwithGthτGj}uj|GρτtτπtorUGJournaloofoHighoEnergyoPhysicsSG2018SGYWXaSGX 5.4 9
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131 xνsτrvμtionGoψGqTgνν´flGρτπμysGμnρG–qGproρuπtionGwithGthτGj}uj|GρτtτπtorUGPhysicsoLetters,oSectionoB:o
Nuclear,oElementaryoParticleoandoHigh-EnergyoPhysicsSG2018SG_a^SG]bTa^ 4.2 87

130
lomνinμtionGoψGsτμrπhτsGψorGhτμvyGrτsonμnπτsGρτπμyingGintoGνosoniπGμnρGlτptoniπGψinμlGstμtτsGusingG
Z^GGψνâ��XGoψGprotonTprotonGπollisionGρμtμGμtGsfXZGG}τ–GwithGthτGj}uj|GρτtτπtorUGPhysicaloReviewoDSG
2018SGbaSG

4.9 23

129
lonstrμintsGonGoψψTshτllGqiggsGνosonGproρuπtionGμnρGthτGqiggsGνosonGtotμlGwiρthGinGZZGTgG[â��GμnρG
ZZGTgGYâ��Y˛‰GψinμlGstμtτsGwithGthτGj}uj|GρτtτπtorUGPhysicsoLetters,oSectionoB:oNuclear,oElementaryo
ParticleoandoHigh-EnergyoPhysicsSG2018SG_a^SGYYZTY[[

4.2 28

128
|τμrπhGψorGπhμrgτρGqiggsGνosonsGρτπμyingGviμGq´–GTgGˇ�´–˛‰ˇ�GinGthτGˇ�RjτtsGμnρGˇ�RlτptonGψinμlGstμtτsGwithG
Z^Gψνâ��XGoψGppGπollisionGρμtμGrτπorρτρGμtGOGsqrt{s}fXZGPG}τ–GwithGthτGj}uj|GτxpτrimτntUGJournaloofo
HighoEnergyoPhysicsSG2018SGYWXaSGX

5.4 33

127 yromptGμnρGnonTpromptGμnρGsupprτssionGμtGhighGtrμnsvτrsτGmomτntumGinGyνRyνGπollisionsGwithG
thτGj}uj|GτxpτrimτntUGEuropeanoPhysicaloJournaloCSG2018SG_aSG_^Y 4.2 23

126 yroνingGthτGzuμntumGrntτrψτrτnπτGντtwττnG|inglyGμnρGmouνlyG{τsonμntG}opTzuμrkGyroρuπtionGinG
ppGlollisionsGμtGsqrtℓs√fXZGG}τ–GwithGthτGj}uj|GmτtτπtorUGPhysicaloReviewoLettersSG2018SGXYXSGX]YWWY 7.4 9

125 |τμrπhGψorGphotoniπGsignμturτsGoψGgμugτTmτρiμtτρGsupτrsymmτtryGinGXZG}τ–GppGπollisionsGwithGthτG
j}uj|GρτtτπtorUGPhysicaloReviewoDSG2018SGb_SG 4.9 11

124 |τμrπhGψorGqiggsGνosonGρτπμysGtoGντyonρTthτT|tμnρμrρTvoρτlGlightGνosonsGinGψourTlτptonGτvτntsG
withGthτGj}uj|GρτtτπtorGμtGOGsqrt{s}fXZGPG}τ–UGJournaloofoHighoEnergyoPhysicsSG2018SGYWXaSGX 5.4 22

123
|τμrπhGψorGψlμvorTπhμngingGnτutrμlGπurrτntsGinGtopGquμrkGρτπμysGtTgqπGμnρGtTgquGinGmultilτptonGψinμlG
stμtτsGinGprotonTprotonGπollisionsGμtGsfXZGG}τ–GwithGthτGj}uj|GρτtτπtorUGPhysicaloReviewoDSG2018SG
baSG

4.9 12

122
vτμsurτmτntGoψGthτGqiggsGνosonGmμssGinGthτGqGTgGZZhGTgG[â��GμnρGqGTgG˛‡˛‡GπhμnnτlsGwithGsfXZG}τ–GppG
πollisionsGusingGthτGj}uj|GρτtτπtorUGPhysicsoLetters,oSectionoB:oNuclear,oElementaryoParticleoando
High-EnergyoPhysicsSG2018SG_a[SGZ[]TZ^^

4.2 41

121 |τμrπhGψorGτxπlusivτGqiggsGμnρGZGνosonGρτπμysGtoGh˛‡GμnρGˇ�˛‡GwithGthτGj}uj|GρτtτπtorUGJournaloofo
HighoEnergyoPhysicsSG2018SGYWXaSGX 5.4 6

120 vτμsurτmτntsGoψGνTjτtGtμggingGτψψiπiτnπyGwithGthτGj}uj|GρτtτπtorGusingGOGtovτrlinτ{t}GPGτvτntsGμtGOG
sqrt{s}fXZGPG}τ–UGJournaloofoHighoEnergyoPhysicsSG2018SGYWXaSGX 5.4 31

119 |τμrπhGψorGψlμvourTπhμngingGnτutrμlGπurrτntGtopTquμrkGρτπμysGtGTgGqZGinGprotonTprotonGπollisionsGμtGOG
sqrt{s}fXZGPG}τ–GwithGthτGj}uj|GρτtτπtorUGJournaloofoHighoEnergyoPhysicsSG2018SGYWXaSGX 5.4 8

118 vτμsurτmτntGoψGthτGinπlusivτGμnρGψiρuπiμlGproρuπtionGπrossTsτπtionsGinGthτGlτptonRjτtsGπhμnnτlGinG
πollisionsGμtGwithGthτGj}uj|GρτtτπtorUGEuropeanoPhysicaloJournaloCSG2018SG_aSG[a_ 4.2 5

117
|τμrπhGψorG{TpμrityTviolμtingGsupτrsymmτtriπGpμrtiπlτsGinGmultiTjτtGψinμlGstμtτsGproρuπτρGinGpâ��pG
πollisionsGμtGsfXZG}τ–GusingGthτGj}uj|GρτtτπtorGμtGthτGuqlUGPhysicsoLetters,oSectionoB:oNuclear,o
ElementaryoParticleoandoHigh-EnergyoPhysicsSG2018SG_a]SGXZ^TX]a

4.2 10

116 |τμrπhGψorGqiggsGνosonsGproρuπτρGviμGvτπtorTνosonGψusionGμnρGρτπμyingGintoGνottomGquμrkGpμirsGinG
sfXZGG}τ–GppGπollisionsGwithGthτGj}uj|GρτtτπtorUGPhysicaloReviewoDSG2018SGbaSG 4.9 14

115 |τμrπhGψorGuowTvμssGmijτtG{τsonμnπτsG~singG}riggτrTuτvτlGsτtsGwithGthτGj}uj|GmτtτπtorGinGppG
lollisionsGμtGsqrtℓs√fXZGG}τ–UGPhysicaloReviewoLettersSG2018SGXYXSGWaXaWX 7.4 29

114 |τμrπhGψorGhτμvyGpμrtiπlτsGρτπμyingGintoGtopTquμrkGpμirsGusingGlτptonTplusTjτtsGτvτntsGinG
protonTprotonGπollisionsGμtG´ GwithGthτGj}uj|GρτtτπtorUGEuropeanoPhysicaloJournaloCSG2018SG_aSG]^] 4.2 34
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113 |τμrπhGψorGtopGsquμrksGρτπμyingGtoGtμuGslτptonsGinGppGπollisionsGμtGsfXZGG}τ–GwithGthτGj}uj|G
ρτtτπtorUGPhysicaloReviewoDSG2018SGbaSG 4.9 6

112 vτμsurτmτntGoψGjτtGψrμgmτntμtionGinGyνRyνGμnρGppGπollisionsGμtGswwf]UWYG}τ–GwithGthτGj}uj|G
ρτtτπtorUGPhysicaloReviewoCSG2018SGbaSG 2.7 12

111 |τμrπhGψorGsupτrsymmτtryGinGτvτntsGwithGψourGorGmorτGlτptonsGinGsfXZGG}τ–GppGπollisionsGwithG
j}uj|UGPhysicaloReviewoDSG2018SGbaSG 4.9 16

110
|τμrπhGψorGnτwGphτnomτnμGusingGthτGinvμriμntGmμssGρistriνutionGoψGsμmτTψlμvourGoppositτTsignG
ρilτptonGpμirsGinGτvτntsGwithGmissingGtrμnsvτrsτGmomτntumGinG´ GπollisionsGwithGthτGj}uj|GρτtτπtorUG
EuropeanoPhysicaloJournaloCSG2018SG_aSG^Y]

4.2 15

109 |τμrπhGψorGthτGmτπμyGoψGthτGqiggsGkosonGtoGlhμrmGzuμrksGwithGthτGj}uj|GnxpτrimτntUGPhysicalo
ReviewoLettersSG2018SGXYWSGYXXaWY 7.4 27

108 |τμrπhGψorGμG|truπturτGinGthτGk_{s}≥{W}ˇ�≥{´–}GrnvμriμntGvμssG|pτπtrumGwithGthτGj}uj|GnxpτrimτntUG
PhysicaloReviewoLettersSG2018SGXYWSGYWYWW_ 7.4 28

107 |τμrπhGψorGρμrkGmμttτrGμnρGothτrGnτwGphτnomτnμGinGτvτntsGwithGμnGτnτrgτtiπGjτtGμnρGlμrgτGmissingG
trμnsvτrsτGmomτntumGusingGthτGj}uj|GρτtτπtorUGJournaloofoHighoEnergyoPhysicsSG2018SGYWXaSGX 5.4 101

106
|τμrπhGψorGqiggsGνosonGρτπμysGintoGpμirsGoψGlightGOpsτuρoPsπμlμrGpμrtiπlτsGinGthτG˛‡˛‡jjGψinμlGstμtτGinGppG
πollisionsGμtGsfXZ}τ–GwithGthτGj}uj|GρτtτπtorUGPhysicsoLetters,oSectionoB:oNuclear,oElementaryo
ParticleoandoHigh-EnergyoPhysicsSG2018SG_aYSG_]WT_^_

4.2 15

105
|τμrπhGψorGnτwGrτsonμnπτsGρτπμyingGtoGμG GorGZGνosonGμnρGμGqiggsGνosonGinGthτGâ��Râ��â��νν´flSGâ��˛‰νν´flSGμnρG
˛‰˛‰´flνν´flGπhμnnτlsGwithGppGπollisionsGμtGsfXZG}τ–GwithGthτGj}uj|GρτtτπtorUGPhysicsoLetters,oSectionoB:o
Nuclear,oElementaryoParticleoandoHigh-EnergyoPhysicsSG2017SG_^]SGZYT]Y

4.2 17

104
vτμsurτmτntGoψG GνosonGμngulμrGρistriνutionsGinGτvτntsGwithGhighGtrμnsvτrsτGmomτntumGjτtsGμtG
sfa´ }τ–GusingGthτGj}uj|GρτtτπtorUGPhysicsoLetters,oSectionoB:oNuclear,oElementaryoParticleoando
High-EnergyoPhysicsSG2017SG_^]SGXZYTX]Z

4.2 8

103
jGmτμsurτmτntGoψGthτGπμlorimτtτrGrτsponsτGtoGsinglτGhμρronsGμnρGρτtτrminμtionGoψGthτGjτtGτnτrgyG
sπμlτGunπτrtμintyGusingGuqlG{unTXGTπollisionGρμtμGwithGthτGj}uj|GρτtτπtorUGEuropeanoPhysicalo
JournaloCSG2017SG__SGY^

4.2 22

102
vτμsurτmτntGoψGthτGinπlusivτGπrossTsτπtionsGoψGsinglτGtopTquμrkGμnρGtopTμntiquμrkGtTπhμnnτlG
proρuπtionGinGppGπollisionsGμtGOGsqrt{s}fXZGPG}τ–GwithGthτGj}uj|GρτtτπtorUGJournaloofoHighoEnergyo
PhysicsSG2017SGYWX_SGX

5.4 22

101
|τμrπhGψorGhτμvyGrτsonμnπτsGρτπμyingGtoGμGZGνosonGμnρGμGphotonGinGppGπollisionsGμtGsfXZ´ }τ–GwithG
thτGj}uj|GρτtτπtorUGPhysicsoLetters,oSectionoB:oNuclear,oElementaryoParticleoandoHigh-EnergyoPhysicsSG
2017SG_^[SGXXTZW

4.2 16

100
vτμsurτmτntGoψGjτtGμπtivityGproρuπτρGinGtopTquμrkGτvτntsGwithGμnGτlτπtronSGμGmuonGμnρGtwoG
TtμggτρGjτtsGinGthτGψinμlGstμtτGinGπollisionsGμtGℓoormulμcGsττGtτxt√G}τ–GwithGthτGj}uj|GρτtτπtorUG
EuropeanoPhysicaloJournaloCSG2017SG__SGYYW

4.2 5

99 vτμsurτmτntGoψGthτGνosonGpolμrisμtionGinGℓoormulμcGsττGtτxt√GτvτntsGψromGπollisionsGμtGℓoormulμcG
sττGtτxt√GfGaG}τ–GinGthτGlτpton´ R´ jτtsGπhμnnτlGwithGj}uj|UGEuropeanoPhysicaloJournaloCSG2017SG__SGY^[ 4.2 19

98 nlτπtronGτψψiπiτnπyGmτμsurτmτntsGwithGthτGj}uj|GρτtτπtorGusingGYWXYGuqlGprotonTprotonGπollisionG
ρμtμUGEuropeanoPhysicaloJournaloCSG2017SG__SGXb] 4.2 61

97
vτμsurτmτntsGoψGtopTquμrkGpμirGρiψψτrτntiμlGπrossTsτπtionsGinGthτGℓoormulμcGsττGtτxt√GπhμnnτlGinG
πollisionsGμtGℓoormulμcGsττGtτxt√´ }τ–GusingGthτGj}uj|GρτtτπtorUGEuropeanoPhysicaloJournaloCSG2017SG
__SGYbY

4.2 13

96 qighTn}GisolμtτρTphotonGplusGjτtsGproρuπtionGinGppGπollisionsGμtGsfa´ }τ–GwithGthτGj}uj|GρτtτπtorUG
NuclearoPhysicsoBSG2017SGbXaSGY]_TZX^ 2.8 13
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95 vτμsurτmτntGoψGthτGpromptGVℓoormulμcGsττGtτxt√GpμirGproρuπtionGπrossTsτπtionGinGπollisionsGμtG
ℓoormulμcGsττGtτxt√´ }τ–GwithGthτGj}uj|GρτtτπtorUGEuropeanoPhysicaloJournaloCSG2017SG__SG_^ 4.2 47

94 |τμrπhGψorGtriνosonGℓoormulμcGsττGtτxt√GproρuπtionGinGπollisionsGμtGℓoormulμcGsττGtτxt√´ ℓoormulμcGsττG
tτxt√GwithGthτGj}uj|GρτtτπtorUGEuropeanoPhysicaloJournaloCSG2017SG__SGX[X 4.2 13

93
vτμsurτmτntGoψGthτG R â��GproρuπtionGπrossGsτπtionGinGppGπollisionsGμtGμGπτntrτToψTmμssGτnτrgyGoψG
sfXZG}τ–GwithGthτGj}uj|GτxpτrimτntUGPhysicsoLetters,oSectionoB:oNuclear,oElementaryoParticleoando
High-EnergyoPhysicsSG2017SG__ZSGZ][TZ_[

4.2 7

92
|τμrπhGψorGnτwGphτnomτnμGinGhighTmμssGρiphotonGψinμlGstμtτsGusingGZ_Gψνâ��XGoψGprotonâ��protonG
πollisionsGπollτπtτρGμtGsfXZ}τ–GwithGthτGj}uj|GρτtτπtorUGPhysicsoLetters,oSectionoB:oNuclear,o
ElementaryoParticleoandoHigh-EnergyoPhysicsSG2017SG__]SGXW]TXY]

4.2 52

91
oiρuπiμlSGtotμlGμnρGρiψψτrτntiμlGπrossTsτπtionGmτμsurτmτntsGoψGTπhμnnτlGsinglτGtopTquμrkGproρuπtionG
inGπollisionsGμtGa´ }τ–GusingGρμtμGπollτπtτρGνyGthτGj}uj|GρτtτπtorUGEuropeanoPhysicaloJournaloCSG2017SG
__SG]ZX

4.2 27

90 vτμsurτmτntsGoψGτlτπtrowτμkGℓoormulμcGsττGtτxt√GproρuπtionGμnρGπonstrμintsGonGμnomμlousGgμugτG
πouplingsGwithGthτGj}uj|GρτtτπtorUGEuropeanoPhysicaloJournaloCSG2017SG__SG[_[ 4.2 14

89
vτμsurτmτntsGoψGlongTrμngτGμzimuthμlGμnisotropiτsGμnρGμssoπiμtτρGoouriτrGπoτψψiπiτntsGψorGppG
πollisionsGμtGsf]UWYGμnρGXZG}τ–GμnρGpRyνGπollisionsGμtGswwf]UWYG}τ–GwithGthτGj}uj|GρτtτπtorUG
PhysicaloReviewoCSG2017SGb^SG

2.7 34

88 |τμrπhGψorGμnomμlousGτlτπtrowτμkGproρuπtionGoψG  V ZGinGμssoπiμtionGwithGμGhighTmμssGρijτtG
systτmGinGppGπollisionsGμtGsfaGG}τ–GwithGthτGj}uj|GρτtτπtorUGPhysicaloReviewoDSG2017SGb]SG 4.9 17

87 sτtGrτπonstruπtionGμnρGpτrψormμnπτGusingGpμrtiπlτGψlowGwithGthτGj}uj|GmτtτπtorUGEuropeanoPhysicalo
JournaloCSG2017SG__SG[^^ 4.2 42

86 vτμsurτmτntsGoψGintτgrμtτρGμnρGρiψψτrτntiμlGπrossGsτπtionsGψorGisolμtτρGphotonGpμirGproρuπtionGinG
ppGπollisionsGμtGsfaGG}τ–GwithGthτGj}uj|GρτtτπtorUGPhysicaloReviewoDSG2017SGb]SG 4.9 10

85 vτμsurτmτntGoψG ´– ´–GvτπtorTνosonGsπμttτringGμnρGlimitsGonGμnomμlousGquμrtiπGgμugτGπouplingsG
withGthτGj}uj|GρτtτπtorUGPhysicaloReviewoDSG2017SGb^SG 4.9 13

84 vτμsurτmτntGoψGthτGtt´flGproρuπtionGπrossGsτπtionGinGthτGˇ�RjτtsGψinμlGstμtτGinGppGπollisionsGμtGsfaGG}τ–G
usingGthτGj}uj|GρτtτπtorUGPhysicaloReviewoDSG2017SGb]SG 4.9 1

83
vτμsurτmτntGoψGthτGπrossGsτπtionGψorGinπlusivτGisolμtτρTphotonGproρuπtionGinGppGπollisionsGμtG
sfXZ´ }τ–GusingGthτGj}uj|GρτtτπtorUGPhysicsoLetters,oSectionoB:oNuclear,oElementaryoParticleoando
High-EnergyoPhysicsSG2017SG__WSG[_ZT[bZ

4.2 25

82 vτμsurτmτntGoψGmultiTpμrtiπlτGμzimuthμlGπorrτlμtionsGinGppSGp´ R´ yνGμnρGlowTmultipliπityGyν´ R´ yνG
πollisionsGwithGthτGj}uj|GρτtτπtorUGEuropeanoPhysicaloJournaloCSG2017SG__SG[Ya 4.2 48

81 vτμsurτmτntGoψGψorwμrρTνμπkwμrρGmultipliπityGπorrτlμtionsGinGlτμρTlτμρSGprotonTlτμρSGμnρG
protonTprotonGπollisionsGwithGthτGj}uj|GρτtτπtorUGPhysicaloReviewoCSG2017SGb]SG 2.7 13

80 nviρτnπτGψorGlightTνyTlightGsπμttτringGinGhτμvyTionGπollisionsGwithGthτGj}uj|GρτtτπtorGμtGthτGuqlUG
NatureoPhysicsSG2017SGXZSGa]YTa]a 16.2 130

79 |τμrπhGψorGthτGmimuonGmτπμyGoψGthτGqiggsGkosonGinGppGlollisionsGμtGsqrtℓs√fXZGG}τ–GwithGthτGj}uj|G
mτtτπtorUGPhysicaloReviewoLettersSG2017SGXXbSGW]XaWY 7.4 29

78
|τμrπhGψorGmμrkGvμttτrGyroρuπτρGinGjssoπiμtionGwithGμGqiggsGkosonGmτπμyingGtoGννℓovτrG´fl√G~singG
Z^GGψν≥{TX}GoψGppGlollisionsGμtGsqrtℓs√fXZGG}τ–GwithGthτGj}uj|GmτtτπtorUGPhysicaloReviewoLettersSG
2017SGXXbSGXaXaW[

7.4 25
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77 |τμrπhGψorGqτμvyGqiggsGkosonsGjVqGmτπμyingGtoGμG}opGzuμrkGyμirGinGppGlollisionsGμtGsqrtℓs√faGG}τ–G
withGthτGj}uj|GmτtτπtorUGPhysicaloReviewoLettersSG2017SGXXbSGXbXaWZ 7.4 30

76 vτμsurτmτntGoψGinπlusivτGμnρGρiψψτrτntiμlGπrossGsτπtionsGinGthτGqGTgGZZGQGTgG[â��GρτπμyGπhμnnτlGinGppG
πollisionsGμtGOGsqrt{s}fXZGPG}τ–GwithGthτGj}uj|GρτtτπtorUGJournaloofoHighoEnergyoPhysicsSG2017SGYWX_SGX 5.4 25

75 vτμsurτmτntGoψGlτptonGρiψψτrτntiμlGρistriνutionsGμnρGthτGtopGquμrkGmμssGinGproρuπtionGinGπollisionsG
μtG´ }τ–GwithGthτGj}uj|GρτtτπtorUGEuropeanoPhysicaloJournaloCSG2017SG__SGaW[ 4.2 11

74 vτμsurτmτntGoψGthτGOGtovτrlinτ{t}gμmmμGPGproρuπtionGπrossGsτπtionGinGprotonTprotonGπollisionsGμtGOG
sqrt{s}faGPG}τ–GwithGthτGj}uj|GρτtτπtorUGJournaloofoHighoEnergyoPhysicsSG2017SGYWX_SGX 5.4 7

73
vτμsurτmτntsGoψGπhμrgτGμnρGlyGμsymmτtriτsGinGνThμρronGρτπμysGusingGtopTquμrkGτvτntsGπollτπtτρG
νyGthτGj}uj|GρτtτπtorGinGppGπollisionsGμtGOGsqrt{s}faGPG}τ–UGJournaloofoHighoEnergyoPhysicsSG2017SG
YWX_SGX

5.4 6

72
|τμrπhGψorGhτμvyGrτsonμnπτsGρτπμyingGtoGμG GorGZGνosonGμnρGμGqiggsGνosonGinGthτGqq´flOhPνν´flGψinμlG
stμtτGinGppGπollisionsGμtGsfXZ}τ–GwithGthτGj}uj|GρτtτπtorUGPhysicsoLetters,oSectionoB:oNuclear,o
ElementaryoParticleoandoHigh-EnergyoPhysicsSG2017SG__[SG[b[T]X]

4.2 20

71 vτμsurτmτntGoψGjτtGp}GπorrτlμtionsGinGyνGRGyνGμnρGppGπollisionsGμtGswwfYU_^}τ–GwithGthτGj}uj|G
ρτtτπtorUGPhysicsoLetters,oSectionoB:oNuclear,oElementaryoParticleoandoHigh-EnergyoPhysicsSG2017SG__[SGZ_bT[WY4.2 15

70 yτrψormμnπτGoψGthτGj}uj|GtrμπkGrτπonstruπtionGμlgorithmsGinGρτnsτGτnvironmτntsGinGuqlG{unGYUG
EuropeanoPhysicaloJournaloCSG2017SG__SG^_Z 4.2 33

69
|τμrπhGψorGnτwGphτnomτnμGinGτvτntsGπontμiningGμGsμmτTψlμvourGoppositτTsignGρilτptonGpμirSGjτtsSG
μnρGlμrgτGmissingGtrμnsvτrsτGmomτntumGinGℓoormulμcGsττGtτxt√´ ℓoormulμcGsττGtτxt√ℓoormulμcGsττG
tτxt√GπollisionsGwithGthτGj}uj|GρτtτπtorUGEuropeanoPhysicaloJournaloCSG2017SG__SGX[[

4.2 8

68
vτμsurτmτntGoψGthτGZZGproρuπtionGπrossGsτπtionGinGprotonTprotonGπollisionsGμtGOGsqrt{s}faGPG}τ–G
usingGthτGZZGTgGâ��â�� â��Râ��hâ��â��hRGμnρGOGZZtoG{τll}≥{T}{τll}≥{R}nuGovτrlinτ{nu}GPGρτπμyGπhμnnτlsGwithGthτGj}uj|G
ρτtτπtorUGJournaloofoHighoEnergyoPhysicsSG2017SGYWX_SGX

5.4 9

67 yroνingGthτG GtνGvτrtτxGstruπturτGinGtTπhμnnτlGsinglτTtopTquμrkGproρuπtionGμnρGρτπμyGinGppG
πollisionsGμtGOGsqrt{s}faGPG}τ–GwithGthτGj}uj|GρτtτπtorUGJournaloofoHighoEnergyoPhysicsSG2017SGYWX_SGX 5.4 11

66 vτμsurτmτntsGoψGˇ�OY|PGμnρG¯OZa_YPGTgGsVˇ�ˇ�GRGˇ�Gâ��GproρuπtionGinGppGπollisionsGμtGOGsqrt{s}faGPG}τ–GwithG
thτGj}uj|GρτtτπtorUGJournaloofoHighoEnergyoPhysicsSG2017SGYWX_SGX 5.4 15

65 vτμsurτmτntsGoψGtopTquμrkGpμirGtoGZTνosonGπrossTsτπtionGrμtiosGμtGOGsqrt{s}fXZGPGSGaSG_G}τ–GwithGthτG
j}uj|GρτtτπtorUGJournaloofoHighoEnergyoPhysicsSG2017SGYWX_SGX 5.4 7

64 yτrψormμnπτGoψGthτGj}uj|GtriggτrGsystτmGinGYWX]UGEuropeanoPhysicaloJournaloCSG2017SG__SGZX_ 4.2 272

63
vτμsurτmτntsGoψGthτGproρuπtionGπrossGsτπtionGoψGμGℓoormulμcGsττGtτxt√GνosonGinGμssoπiμtionGwithG
jτtsGinGπollisionsGμtGℓoormulμcGsττGtτxt√´ }τ–GwithGthτGj}uj|GρτtτπtorUGEuropeanoPhysicaloJournaloCSG
2017SG__SGZ^X

4.2 26

62 yrτπisionGmτμsurτmτntGμnρGintτrprτtμtionGoψGinπlusivτGSGμnρGproρuπtionGπrossGsτπtionsGwithGthτG
j}uj|GρτtτπtorUGEuropeanoPhysicaloJournaloCSG2017SG__SGZ^_ 4.2 56

61 vτμsurτmτntGoψGjτtGψrμgmτntμtionGinGyνRyνGμnρGπollisionsGμtG}τ–GwithGthτGj}uj|GρτtτπtorGμtGthτG
uqlUGEuropeanoPhysicaloJournaloCSG2017SG__SGZ_b 4.2 35

60
|τμrπhGψorGρμrkGmμttτrGμtGℓoormulμcGsττGtτxt√GinGψinμlGstμtτsGπontμiningGμnGτnτrgτtiπGphotonGμnρG
lμrgτGmissingGtrμnsvτrsτGmomτntumGwithGthτGj}uj|GρτtτπtorUGEuropeanoPhysicaloJournaloCSG2017SG
__SGZbZ

4.2 52
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59
vτμsurτmτntGoψGπhμrgτρTpμrtiπlτGρistriνutionsGsτnsitivτGtoGthτGunρτrlyingGτvτntGinGOGsqrt{s}fXZGPG
}τ–GprotonTprotonGπollisionsGwithGthτGj}uj|GρτtτπtorGμtGthτGuqlUGJournaloofoHighoEnergyoPhysicsSG
2017SGYWX_SGX

5.4 9

58 |τμrπhGψorGρirτπtGtopGsquμrkGpμirGproρuπtionGinGψinμlGstμtτsGwithGtwoGlτptonsGinG}τ–GπollisionsGwithG
thτGj}uj|GρτtτπtorUGEuropeanoPhysicaloJournaloCSG2017SG__SGaba 4.2 19

57
|τμrπhGψorGρirτπtGtopGsquμrkGpμirGproρuπtionGinGτvτntsGwithGμGqiggsGorGZGνosonSGμnρGmissingG
trμnsvτrsτGmomτntumGinGOGsqrt{s}fXZGPG}τ–GppGπollisionsGwithGthτGj}uj|GρτtτπtorUGJournaloofoHigho
EnergyoPhysicsSG2017SGYWX_SGX

5.4 7

56
vτμsurτmτntGoψGρτtτπtorTπorrτπtτρGoνsτrvμνlτsGsτnsitivτGtoGthτGμnomμlousGproρuπtionGoψGτvτntsG
withGjτtsGμnρGlμrgτGmissingGtrμnsvτrsτGmomτntumGinGπollisionsGμtG´ }τ–GusingGthτGj}uj|GρτtτπtorUG
EuropeanoPhysicaloJournaloCSG2017SG__SG_^]

4.2 10

55 vτμsurτmτntGoψGνThμρronGpμirGproρuπtionGwithGthτGj}uj|GρτtτπtorGinGprotonTprotonGπollisionsGμtGOG
sqrt{s}faGPG}τ–UGJournaloofoHighoEnergyoPhysicsSG2017SGYWX_SGX 5.4 5

54 |τμrπhGψorGsupτrsymmτtryGinGτvτntsGwithGνTtμggτρGjτtsGμnρGmissingGtrμnsvτrsτGmomτntumGinGppG
πollisionsGμtGOGsqrt{s}fXZGPG}τ–GwithGthτGj}uj|GρτtτπtorUGJournaloofoHighoEnergyoPhysicsSG2017SGYWX_SGX 5.4 13

53 sτtGτnτrgyGsπμlτGmτμsurτmτntsGμnρGthτirGsystτmμtiπGunπτrtμintiτsGinGprotonTprotonGπollisionsGμtG
sfXZGG}τ–GwithGthτGj}uj|GρτtτπtorUGPhysicaloReviewoDSG2017SGb^SG 4.9 116
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