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515 oviπρnνρHτorH±P[baZQHinHzμUzμHmollisionsHγnπH~tuπiρsHoτHitsHzromptHzroπuνtionHγtH
sqrt−sΞ{xx}]g^VXZHH’ρ VVHPhysicalsReviewsLettersTH2022THYZbTHX[ZXXY 7.4 1

514 prγχmρntγtionHoτHjρtsHνontγininχHγHpromptHtWˇ�HmρsonHinHzμzμHγnπHppHνollisionsHγtHsxxg^VXZ’ρ VH
PhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2022THbZ^THY[_b]Z 4.2 1

513
~ργrνψHτorH¯˛‡HrρsonγnνρsHinHprotonUprotonHνollisionsHγtHsgY[H’ρ HusinχHψγπroniνHπρνγysHoτH
vorρntzUμoostρπH¯HμosonsVHPhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-Energys
PhysicsTH2022THbZ_THY[_bbb

4.2 0

512 wργsurρmρntHoτHtψρHsnνlusivρHγnπHniττρrρntiγlHriχχsHlosonHzroπuνtionHmrossH~ρνtionsHinHtψρHnρνγyH
woπρHtoHγHzγirHoτHˇ�HvρptonsHinHppHmollisionsHγtHsqrt−s]gY[HH’ρ VVHPhysicalsReviewsLettersTH2022THYZbTHXbYbX 7̂.4 0

511
snνlusivρHγnπHπiττρrρntiγlHνrossHsρνtionHmργsurρmρntsHoτHsinχlρHtopHquγrkHproπuνtionHinHγssoνiγtionH
witψHγHℓHμosonHinHprotonUprotonHνollisionsHγtHLLHsqrt{s}HLLHgHY[H’ρ VHJournalsofsHighsEnergysPhysicsTH
2022THZXZZTHY

5.4 0

510
~ργrνψHτorHτlγvorUνψγnχinχHnρutrγlHνurrρntHintρrγνtionsHoτHtψρHtopHquγrkHγnπHtψρHriχχsHμosonH
πρνγyinχHtoHγHμottomHquγrkUγntiquγrkHpγirHγtHLLHsqrt{s}HLLHgHY[H’ρ VHJournalsofsHighsEnergysPhysicsTH
2022THZXZZTHY

5.4 1

509 ~ργrνψHτorHlonχUlivρπHpγrtiνlρsHπρνγyinχHtoHlρptonsHwitψHlγrχρHimpγνtHpγrγmρtρrHinHprotonUprotonH
νollisionsHγtHVVHEuropeansPhysicalsJournalsCTH2022THbZTHY^[ 4.2 0

508 ~tuπyHoτHπijρtHρvρntsHwitψHlγrχρHrγpiπityHsρpγrγtionHinHprotonUprotonHνollisionsHγtHLLHsqrt{s}HLLHgH
ZVa_H’ρ VHJournalsofsHighsEnergysPhysicsTH2022THZXZZTHY 5.4

507 –sinχHℓHlosonHovρntsHtoH~tuπyHzγrtonUwρπiumHsntρrγνtionsHinHzμUzμHmollisionsVVHPhysicalsReviews
LettersTH2022THYZbTHYZZ[XY 7.4 0

506 kHnρwHνγliμrγtionHmρtψoπHτorHνψγrmHjρtHiπρntiτiνγtionHvγliπγtρπHwitψHprotonUprotonHνollisionHρvρntsH
γtHâ��sHgHY[H’ρ VHJournalsofsInstrumentationTH2022THYaTHzX[XY] 1 0

505 ~ργrνψHτorHlowUmγssHπilρptonHrρsonγnνρsHinHriχχsHμosonHπρνγysHtoHτourUlρptonHτinγlHstγtρsHinH
protonUprotonHνollisionsHγtHVVHEuropeansPhysicalsJournalsCTH2022THbZTHZcX 4.2 0

504
~ργrνψHτorHsupρrsymmρtryHinHτinγlHstγtρsHwitψHtwoHorHtψrρρHsoτtHlρptonsHγnπHmissinχHtrγnsvρrsρH
momρntumHinHprotonUprotonHνollisionsHγtHLLHsqrt{s}HLLHgHY[H’ρ VHJournalsofsHighsEnergysPhysicsTH
2022THZXZZTHY

5.4 0

503 ~ργrνψHτorHγHriχψtUψγnπρπH¯HμosonHγnπHγHψργvyHnρutrinoHinHprotonUprotonHνollisionsHγtHLLHsqrt{s}HLLH
gHY[H’ρ VHJournalsofsHighsEnergysPhysicsTH2022THZXZZTHY 5.4 0

502 ~ργrνψHτorHγHψργvyHrρsonγnνρHπρνγyinχHintoHγHtopHquγrkHγnπHγH¯HμosonHinHtψρHlρptonSjρtsHτinγlHstγtρH
γtHLLHsqrt{s}HLLHgHY[H’ρ VHJournalsofsHighsEnergysPhysicsTH2022THZXZZTHY 5.4 0

501 ~ργrνψHτorHψργvyHrρsonγnνρsHπρνγyinχHtoHℓℓHorHℓ¯HγnπHγxionUlikρHpγrtiνlρsHmρπiγtinχHnonrρsonγntH
ℓℓHorHℓrHproπuνtionHγtHLLHsqrt{s}HLLHgHY[H’ρ VHJournalsofsHighsEnergysPhysicsTH2022THZXZZTHY 5.4 0

500 wργsurρmρntHγnπH{mnHγnγlysisHoτHπouμlρUπiττρrρntiγlHinνlusivρHjρtHνrossHsρνtionsHinHprotonUprotonH
νollisionsHγtHLLHsqrt{s}HLLHgHY[H’ρ VHJournalsofsHighsEnergysPhysicsTH2022THZXZZTHY 5.4 0

499 wργsurρmρntHoτHtψρHinνlusivρHLLHmγtψrm{t}ovρrlinρ{mγtψrm{t}}HLLHproπuνtionHνrossHsρνtionHinH
protonUprotonHνollisionsHγtHLLHsqrt{s}HLLHgH^VXZH’ρ VHJournalsofsHighsEnergysPhysicsTH2022THZXZZTHY 5.4
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498 wργsurρmρntsHoτHtψρHolρνtrowργkHniμosonHzroπuνtionHmrossH~ρνtionsHinHzrotonUzrotonHmollisionsH
γtHsqrt−s]g^VXZHH’ρ H–sinχHvρptoniνHnρνγysVHPhysicalsReviewsLettersTH2021THYZaTHYcYbXY 7.4 0

497 momμinρπHsργrνψρsHτorHtψρHproπuνtionHoτHsupρrsymmρtriνHtopHquγrkHpγrtnρrsHinHprotonUprotonH
νollisionsHγtVHEuropeansPhysicalsJournalsCTH2021THbYTHcaX 4.2 3

496 wργsurρmρntHoτHπiττρrρntiγlHtt´flHproπuνtionHνrossHsρνtionsHinHtψρHτullHkinρmγtiνHrγnχρHusinχH
lρptonSjρtsHρvρntsHτromHprotonUprotonHνollisionsHγtHsgY[HH’ρ VHPhysicalsReviewsDTH2021THYX]TH 4.9 1

495 wργsurρmρntHoτHtψρHρlρνtrowργkHproπuνtionHoτHℓ˛‡HγnπHtwoHjρtsHinHprotonUprotonHνollisionsHγtH
sgY[HH’ρ HγnπHνonstrγintsHonHγnomγlousHquγrtiνHχγuχρHνouplinχsVHPhysicalsReviewsDTH2021THYX]TH 4.9 1

494 ~ργrνψHτorHπγrkHpψotonsHinHriχχsHμosonHproπuνtionHviγHvρνtorHμosonHτusionHinHprotonUprotonH
νollisionsHγtHPHsqrt{s}HQHgHY[H’ρ VHJournalsofsHighsEnergysPhysicsTH2021THZXZYTHY 5.4 2

493 wργsurρmρntsHoτHproπuνtionHνrossHsρνtionsHγnπHνonstrγintsHonHγnomγlousHtriplρHχγuχρHνouplinχsH
γtVHEuropeansPhysicalsJournalsCTH2021THbYTHZXX 4.2 5

492 wργsurρmρntHoτHtψρHinνlusivρHγnπHπiττρrρntiγlHriχχsHμosonHproπuνtionHνrossHsρνtionsHinHtψρH
lρptoniνH¯¯HπρνγyHmoπρHγtHPHsqrt{s}HQHgHY[H’ρ VHJournalsofsHighsEnergysPhysicsTH2021THZXZYTHY 5.4 3

491
~ργrνψHτorHnonrρsonγntHriχχsHμosonHpγirHproπuνtionHinHτinγlHstγtρsHwitψHtwoHμottomHquγrksHγnπH
twoHpψotonsHinHprotonUprotonHνollisionsHγtHPHsqrt{s}HQHgHY[H’ρ VHJournalsofsHighsEnergysPhysicsTH2021TH
ZXZYTHY

5.4 4

490 ~ργrνψHτorHnρwHpψysiνsHinHtopHquγrkHproπuνtionHwitψHγππitionγlHlρptonsHinHprotonUprotonHνollisionsH
γtHPHsqrt{s}HQHgHY[H’ρ HusinχHρττρνtivρHτiρlπHtψρoryVHJournalsofsHighsEnergysPhysicsTH2021THZXZYTHY 5.4 4

489 wργsurρmρntHoτHπiττρrρntiγlHνrossHsρνtionsHτorHℓHμosonsHproπuνρπHinHγssoνiγtionHwitψHνψγrmHjρtsHinH
ppHνollisionsHγtHPHsqrt{s}HQHgHY[H’ρ VHJournalsofsHighsEnergysPhysicsTH2021THZXZYTHY 5.4 1

488
~ργrνψHτorHsupρrsymmρtryHinHτinγlHstγtρsHwitψHtwoHoppositρlyHνψγrχρπHsγmρUτlγvorHlρptonsHγnπH
missinχHtrγnsvρrsρHmomρntumHinHprotonUprotonHνollisionsHγtHPHsqrt{s}HQHgHY[H’ρ VHJournalsofsHighs
EnergysPhysicsTH2021THZXZYTHY

5.4 6

487 nρvρlopmρntHγnπHvγliπγtionHoτHro}¯sq´ aHtunρsHτromHmw~HunπρrlyinχUρvρntHmργsurρmρntsVH
EuropeansPhysicalsJournalsCTH2021THbYTH[YZ 4.2 1

486 knχulγrHγnγlysisHoτHtψρHπρνγyHlSHUhHuRPbcZQS˛…S˛…â��HinHprotonUprotonHνollisionsHγtHPHsqrt{mγtψrm{s}}HQHgH
bH’ρ VHJournalsofsHighsEnergysPhysicsTH2021THZXZYTHY 5.4 2

485 wργsurρmρntHoτHtψρHriχχsHμosonHproπuνtionHrγtρHinHγssoνiγtionHwitψHtopHquγrksHinHτinγlHstγtρsHwitψH
ρlρνtronsTHmuonsTHγnπHψγπroniνγllyHπρνγyinχHtγuHlρptonsHγtVHEuropeansPhysicalsJournalsCTH2021THbYTH[ab 4.2 5

484 olρνtronHγnπHpψotonHrρνonstruνtionHγnπHiπρntiτiνγtionHwitψHtψρHmw~HρxpρrimρntHγtHtψρHmo}xHvrmVH
JournalsofsInstrumentationTH2021THY_THzX^XY] 1 11

483
wργsurρmρntHoτHpromptHnXHγnπHniXHmρsonHγzimutψγlHγnisotropyHγnπHsργrνψHτorHstronχHρlρνtriνH
τiρlπsHinHzμzμHνollisionsHγtHsxxg^VXZ’ρ VHPhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesands
High-EnergysPhysicsTH2021THbY_THY[_Z^[

4.2 2

482 wργsurρmρntHoτHμHjρtHsψγpρsHinHprotonUprotonHνollisionsHγtHPHsqrt{s}HQHgH^VXZH’ρ VHJournalsofsHighs
EnergysPhysicsTH2021THZXZYTHY 5.4 0

481 pirstHmργsurρmρntHoτHlγrχρHγrργHjρtHtrγnsvρrsρHmomρntumHspρνtrγHinHψργvyUionHνollisionsVHJournals
ofsHighsEnergysPhysicsTH2021THZXZYTHY 5.4 2

(2021-2021)
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480 ~tuπyHoτHnrρllUYγnHπimuonHproπuνtionHinHprotonUlργπHνollisionsHγtHPHsqrt{sΞ{mγtψrm{xx}}}HQHgHbVY_H
’ρ VHJournalsofsHighsEnergysPhysicsTH2021THZXZYTHY 5.4 0

479
wργsurρmρntHoτHtψρHmzUviolγtinχHpψγsρHisHinHtψρHlsXUhtWˇ�iPYXZXQUh˛…S˛…â��uSuâ��HνψγnnρlHinH
protonUprotonHνollisionsHγtHsgY[’ρ VHPhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesands
High-EnergysPhysicsTH2021THbY_THY[_Ybb

4.2 1

478
wργsurρmρntsHoτHtψρHπiττρrρntiγlHνrossHsρνtionsHoτHtψρHproπuνtionHoτHℓHSHjρtsHγnπH˛‡HSHjρtsHγnπHoτHℓH
μosonHρmissionHνollinργrHwitψHγHjρtHinHppHνollisionsHγtHPHsqrt{s}HQHgHY[H’ρ VHJournalsofsHighsEnergys
PhysicsTH2021THZXZYTHY

5.4

477 snUmρπiumHmoπiτiνγtionHoτHπijρtsHinHzμzμHνollisionsHγtHPHsqrt{sΞ{mγtψrm{xx}}}HQHgH^VXZH’ρ VHJournals
ofsHighsEnergysPhysicsTH2021THZXZYTHY 5.4 0

476
wργsurρmρntHoτHtψρHℓHμosonHπiττρrρntiγlHproπuνtionHνrossHsρνtionHusinχHitsHinvisiμlρHπρνγyHmoπρHPℓH
UhHPHnuHovρrlinρ{nu}HQQHinHprotonUprotonHνollisionsHγtHPHsqrt{s}HQHgHY[H’ρ VHJournalsofsHighsEnergysPhysicsTH
2021THZXZYTHY

5.4

475 wργsurρmρntHoτHtψρH¯˛‡HzroπuνtionHmrossH~ρνtionHinHzrotonUzrotonHmollisionsHγtHsqrt−s]gY[HH’ρ H
γnπHmonstrγintsHonHoττρνtivρHpiρlπH’ψρoryHmoρττiνiρntsVHPhysicalsReviewsLettersTH2021THYZ_THZ^ZXXZ 7.4 0

474 wργsurρmρntsHoτHproπuνtionHνrossHsρνtionsHoτHtψρHriχχsHμosonHinHtψρHτourUlρptonHτinγlHstγtρHinH
protonUprotonHνollisionsHγtVHEuropeansPhysicalsJournalsCTH2021THbYTH]bb 4.2 5

473 yμsρrvγtionHoτHγHxρwHoxνitρπHlργutyH~trγnχρHlγryonHnρνγyinχHtoH˛�Ξ{μ}Λ{U}ˇ�Λ{S}ˇ�Λ{U}VHPhysicals
ReviewsLettersTH2021THYZ_THZ^ZXX[ 7.4 1

472 wργsurρmρntsHoτHriχχsHμosonHproπuνtionHνrossHsρνtionsHγnπHνouplinχsHinHtψρHπipψotonHπρνγyH
νψγnnρlHγtHPHsqrt{mγtψrm{s}}HQHgHY[H’ρ VHJournalsofsHighsEnergysPhysicsTH2021THZXZYTHY 5.4 3

471 ~ργrνψHτorHtψρHlρptonHτlγvorHviolγtinχHπρνγyHˇ�HUhH[˛…HinHprotonUprotonHνollisionsHγtHPHsqrt{mγtψrm{s}}HQHgH
Y[H’ρ VHJournalsofsHighsEnergysPhysicsTH2021THZXZYTHY 5.4 1

470
wργsurρmρntsHoτHproπuνtionHνrossHsρνtionsHoτHpolγrizρπHsγmρUsiχnH¯HμosonHpγirsHinHγssoνiγtionH
witψHtwoHjρtsHinHprotonUprotonHνollisionsHγtHsgY[H’ρ VHPhysicssLetters,sSectionsB:sNuclear,sElementarys
ParticlesandsHigh-EnergysPhysicsTH2021THbYZTHY[_XYb

4.2 6

469 ~ργrνψHτorHπγrkHmγttρrHproπuνρπHinHγssoνiγtionHwitψHγHlρptoniνγllyHπρνγyinχHμosonHinHprotonUprotonH
νollisionsHγtVHEuropeansPhysicalsJournalsCTH2021THbYTHY[ 4.2 7

468 oviπρnνρHτorHriχχsHμosonHπρνγyHtoHγHpγirHoτHmuonsVHJournalsofsHighsEnergysPhysicsTH2021THZXZYTHY 5.4 14

467 ~ργrνψHτorHtopHsquγrkHpγirHproπuνtionHusinχHπilρptonHτinγlHstγtρsHinHνollisionHπγtγHνollρνtρπHγtVH
EuropeansPhysicalsJournalsCTH2021THbYTH[ 4.2 5

466 ~tuπiρsHoτHνψγrmHγnπHμργutyHψγπronHlonχUrγnχρHνorrρlγtionsHinHppHγnπHpzμHνollisionsHγtHvrmH
ρnρrχiρsVHPhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2021THbY[THY[_X[_4.2 1

465 ~ργrνψHτorHlonχUlivρπHpγrtiνlρsHusinχHπisplγνρπHjρtsHinHprotonUprotonHνollisionsHγtHsgY[HH’ρ VHPhysicals
ReviewsDTH2021THYX]TH 4.9 4

464 w–~imdHγHmoπρlUunspρνiτiνHsργrνψHτorHnρwHpψysiνsHinHprotonUprotonHνollisionsHγtVHEuropeansPhysicals
JournalsCTH2021THbYTH_Zc 4.2 4

463 ~ργrνψHτorHtψρHrγrρHπρνγyHoτHtψρH¯HμosonHintoHγHpionHγnπHγHpψotonHinHprotonUprotonHνollisionsHγtH
sgY[’ρ VHPhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2021THbYcTHY[_]Xc4.2 0
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462 monstrγintsHonHtψρHsnitiγlH~tγtρHoτHzμUzμHmollisionsHviγHwργsurρmρntsHoτHℓUlosonHYiρlπsHγnπH
kzimutψγlHknisotropyHγtHsqrt−sΞ{xx}]g^VXZHH’ρ VHPhysicalsReviewsLettersTH2021THYZaTHYXZXXZ 7.4 1

461 ~ργrνψHτorHγHψργvyHvρνtorHrρsonγnνρHπρνγyinχHtoHγH´ μosonHγnπHγHriχχsHμosonHinHprotonUprotonH
νollisionsHγtVHEuropeansPhysicalsJournalsCTH2021THbYTH_bb 4.2 0

460 wργsurρmρntHoτHtψρHγzimutψγlHγnisotropyHoτHγnπHmρsonsHinHzμzμHνollisionsHγtHsxxg^VXZ’ρ VH
PhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2021THbYcTHY[_[b^ 4.2 1

459 ~ργrνψHτorHνψγrχρπHriχχsHμosonsHproπuνρπHinHvρνtorHμosonHτusionHproνρssρsHγnπHπρνγyinχHintoH
vρνtorHμosonHpγirsHinHprotonUprotonHνollisionsHγtVHEuropeansPhysicalsJournalsCTH2021THbYTHaZ[ 4.2 3

458 ~ργrνψHτorHlρptonUτlγvorHviolγtinχHπρνγysHoτHtψρHriχχsHμosonHinHtψρH˛…ˇ�HγnπHρˇ�HτinγlHstγtρsHinH
protonUprotonHνollisionsHγtHsgY[HH’ρ VHPhysicalsReviewsDTH2021THYX]TH 4.9 2

457
~ργrνψHτorHsinχlyHγnπHpγirUproπuνρπHlρptoquγrksHνouplinχHtoHtψirπUχρnρrγtionHτρrmionsHinH
protonUprotonHνollisionsHγtHsgY[´ ’ρ VHPhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesands
High-EnergysPhysicsTH2021THbYcTHY[_]]_

4.2 8

456 ~ργrνψHτorH¯iHμosonsHπρνγyinχHtoHγHtopHγnπHγHμottomHquγrkHγtHsgY[’ρ HinHtψρHψγπroniνHτinγlHstγtρVH
PhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2021THbZXTHY[_^[^ 4.2 2

455
pirstHmργsurρmρntHoτHtψρHνrossHsρνtionHτorHtopHquγrkHpγirHproπuνtionHwitψHγππitionγlHνψγrmHjρtsH
usinχHπilρptoniνHτinγlHstγtρsHinHppHνollisionsHγtHsgY[’ρ VHPhysicssLetters,sSectionsB:sNuclear,s
ElementarysParticlesandsHigh-EnergysPhysicsTH2021THbZXTHY[_^_^

4.2 0

454 monstrγintsHonHγnomγlousHriχχsHμosonHνouplinχsHtoHvρνtorHμosonsHγnπHτρrmionsHinHitsHproπuνtionH
γnπHπρνγyHusinχHtψρHτourUlρptonHτinγlHstγtρVHPhysicalsReviewsDTH2021THYX]TH 4.9 3

453 wργsurρmρntsHoτHγnχulγrHπistγnνρHγnπHmomρntumHrγtioHπistriμutionsHinHtψrρρUjρtHγnπHSHtwoUjρtH
τinγlHstγtρsHinHνollisionsVHEuropeansPhysicalsJournalsCTH2021THbYTHb^Z 4.2 0

452 yμsρrvγtionHoτHporwγrπHxρutronHwultipliνityHnρpρnπρnνρHoτHnimuonHkνoplγnγrityHinH
–ltrγpρripψρrγlHzμUzμHmollisionsHγtHsqrt−sΞ{xx}]g^VXZHH’ρ VHPhysicalsReviewsLettersTH2021THYZaTHYZZXXY 7.4 1

451 zrρνisionHluminosityHmργsurρmρntHinHprotonUprotonHνollisionsHγtHinHZXY^HγnπHZXY_HγtHmw~VH
EuropeansPhysicalsJournalsCTH2021THbYTHbXX 4.2 7

450 ~ργrνψHτorHtopHsquγrkHproπuνtionHinHτullyHψγπroniνHτinγlHstγtρsHinHprotonUprotonHνollisionsHγtH
sgY[HH’ρ VHPhysicalsReviewsDTH2021THYX]TH 4.9 4

449
oviπρnνρHτorHρlρνtrowργkHproπuνtionHoτHτourHνψγrχρπHlρptonsHγnπHtwoHjρtsHinHprotonUprotonH
νollisionsHγtHsgY[’ρ VHPhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysics
TH2021THbYZTHY[^ccZ

4.2 4

448 wργsurρmρntHoτHpromptHopρnUνψγrmHproπuνtionHνrossHsρνtionsHinHprotonUprotonHνollisionsHγtHLLH
sqrt{s}HLLHgHY[H’ρ VHJournalsofsHighsEnergysPhysicsTH2021THZXZYTHY 5.4

447 ~ργrνψHτorHvonχUvivρπHzγrtiνlρsHnρνγyinχHinHtψρHmw~HonπHmγpHwuonHnρtρνtorsHinHzrotonUzrotonH
mollisionsHγtHsqrt−s]gY[HH’ρ VVHPhysicalsReviewsLettersTH2021THYZaTHZ_YbX] 7.4 0

446 zilρupHmitiχγtionHγtHmw~HinHY[H’ρ HπγtγVHJournalsofsInstrumentationTH2020THY^THzXcXYbUzXcXYb 1 14

445 zρrτormγnνρHoτHtψρHmw~HvρvρlUYHtriχχρrHinHprotonUprotonHνollisionsHγtHâ��sHgHY[H’ρ VHJournalsofs
InstrumentationTH2020THY^THzYXXYaUzYXXYa 1 23
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444 ~ργrνψHτorHπρνγysHoτHtψρHYZ^Hqρ HriχχsHμosonHintoHγHℓHμosonHγnπHγHˇ�HorHiHmρsonVHJournalsofsHighs
EnergysPhysicsTH2020THZXZXTHY 5.4 2

443 wργsurρmρntsHoτHtψρH¯HμosonHrγpiπityTHψρliνityTHπouμlρUπiττρrρntiγlHνrossHsρνtionsTHγnπHνψγrχρH
γsymmρtryHinHppHνollisionsHγtHsgY[HH’ρ VHPhysicalsReviewsDTH2020THYXZTH 4.9 4

442 wργsurρmρntHoτHtψρHtopHquγrkHYukγwγHνouplinχHτromHtt´flHkinρmγtiνHπistriμutionsHinHtψρHπilρptonH
τinγlHstγtρHinHprotonUprotonHνollisionsHγtHsgY[HH’ρ VHPhysicalsReviewsDTH2020THYXZTH 4.9 4

441 oviπρnνρHτorH’opH{uγrkHzroπuνtionHinHxuνlρusUxuνlρusHmollisionsVHPhysicalsReviewsLettersTH2020TH
YZ^THZZZXXY 7.4 1

440 ~ργrνψHτorHπirρνtHtopHsquγrkHpγirHproπuνtionHinHρvρntsHwitψHonρHlρptonTHjρtsTHγnπHmissinχHtrγnsvρrsρH
momρntumHγtHY[H’ρ HwitψHtψρHmw~HρxpρrimρntVHJournalsofsHighsEnergysPhysicsTH2020THZXZXTHY 5.4 12

439 ~ργrνψHτorHψiχψHmγssHπijρtHrρsonγnνρsHwitψHγHnρwHμγνkχrounπHprρπiνtionHmρtψoπHinHprotonUprotonH
νollisionsHγtHPHsqrt{s}HQHgHY[H’ρ VHJournalsofsHighsEnergysPhysicsTH2020THZXZXTHY 5.4 20

438 ~ργrνψHτorHμottomUtypρTHvρνtorlikρHquγrkHpγirHproπuνtionHinHγHτullyHψγπroniνHτinγlHstγtρHinH
protonUprotonHνollisionsHγtHsgY[HH’ρ VHPhysicalsReviewsDTH2020THYXZTH 4.9 3

437 sπρntiτiνγtionHoτHψργvyTHρnρrχρtiνTHψγπroniνγllyHπρνγyinχHpγrtiνlρsHusinχHmγνψinρUlργrninχH
tρνψniquρsVHJournalsofsInstrumentationTH2020THY^THzX_XX^UzX_XX^ 1 18

436 wργsurρmρntsHwitψHsiliνonHpψotomultipliρrsHoτHπosρUrγtρHρττρνtsHinHtψρHrγπiγtionHπγmγχρHoτHplγstiνH
sνintillγtorHtilρsHinHtψρHmw~HψγπronHρnπνγpHνγlorimρtρrVHJournalsofsInstrumentationTH2020THY^THzX_XXcUzX_XXc1 2

435
~ργrνψHτorHsupρrsymmρtryHinHprotonUprotonHνollisionsHγtHPHsqrt{s}HQHgHY[H’ρ HinHρvρntsHwitψH
ψiχψUmomρntumHℓHμosonsHγnπHmissinχHtrγnsvρrsρHmomρntumVHJournalsofsHighsEnergysPhysicsTH2020TH
ZXZXTHY

5.4 1

434 ~ργrνψHτorHrρsonγntHpγirHproπuνtionHoτHriχχsHμosonsHinHtψρHμμℓℓHνψγnnρlHinHprotonUprotonHνollisionsH
γtHsgY[HH’ρ VHPhysicalsReviewsDTH2020THYXZTH 4.9 4

433 ~ργrνψHτorHγHliχψtHνψγrχρπHriχχsHμosonHinHtψρHr´–UhνsHνψγnnρlHinHprotonUprotonHνollisionsHγtHsgY[HH’ρ VH
PhysicalsReviewsDTH2020THYXZTH 4.9 6

432 wργsurρmρntHoτHtopHquγrkHpγirHproπuνtionHinHγssoνiγtionHwitψHγHℓHμosonHinHprotonUprotonHνollisionsH
γtHPHsqrt{mγtψrm{s}}HQHgHY[H’ρ VHJournalsofsHighsEnergysPhysicsTH2020THZXZXTHY 5.4 8

431 }unninχHoτHtψρHtopHquγrkHmγssHτromHprotonUprotonHνollisionsHγtHsgY[’ρ VHPhysicssLetters,sSectionsB:s
Nuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2020THbX[THY[^Z_[ 4.2 9

430 ~ργrνψHτorHπijρtHrρsonγnνρsHusinχHρvρntsHwitψHtψrρρHjρtsHinHprotonUprotonHνollisionsHγtHsgY[’ρ VH
PhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2020THbX^THY[^]]b 4.2 1

429 ~ργrνψHτorHγnHρxνitρπHlρptonHtψγtHπρνγysHviγHγHνontγνtHintρrγνtionHtoHγHlρptonHγnπHtwoHjρtsHinH
protonUprotonHνollisionsHγtHPHsqrt{s}HQHgHY[H’ρ VHJournalsofsHighsEnergysPhysicsTH2020THZXZXTHY 5.4 1

428 ~ργrνψHτorHπisγppργrinχHtrγνksHinHprotonUprotonHνollisionsHγtHsgY[’ρ VHPhysicssLetters,sSectionsB:s
Nuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2020THbX_THY[^^XZ 4.2 14

427
~ργrνψHτorHnρwHnρutrγlHriχχsHμosonsHtψrouχψHtψρHPHmγtψrm{r}toHmγtψrm{ℓk}toH
{ρll}Λ{S}{ρll}Λ{U}mγtψrm{μ}ovρrlinρ{mγtψrm{μ}}HQHproνρssHinHppHνollisionsHγtHPHsqrt{s}HQHgHY[H’ρ VH
JournalsofsHighsEnergysPhysicsTH2020THZXZXTHY

5.4 10
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426 ~ργrνψHτorHπirρνtHpγirHproπuνtionHoτHsupρrsymmρtriνHpγrtnρrsHtoHtψρHlρptonHinHprotonUprotonH
νollisionsHγtVHEuropeansPhysicalsJournalsCTH2020THbXTHYbc 4.2 3

425 wultipγrtiνlρHνorrρlγtionHstuπiρsHinHpzμHνollisionsHγtHsxxgbVY_H’ρ VHPhysicalsReviewsCTH2020THYXYTH 2.7 2

424 wixρπHψiχψρrUorπρrHγnisotropiνHτlowHγnπHnonlinργrHrρsponsρHνoρττiνiρntsHoτHνψγrχρπHpγrtiνlρsHinH
νollisionsHγtHγnπH^VXZVHEuropeansPhysicalsJournalsCTH2020THbXTH^[] 4.2 6

423
wργsurρmρntHoτHtψρHνrossHsρνtionHτorHρlρνtrowργkHproπuνtionHoτHγHℓHμosonTHγHpψotonHγnπHtwoHjρtsH
inHprotonUprotonHνollisionsHγtHPHsqrt{mγtψrm{s}}HQHgHY[H’ρ HγnπHνonstrγintsHonHγnomγlousHquγrtiνH
νouplinχsVHJournalsofsHighsEnergysPhysicsTH2020THZXZXTHY

5.4 7

422
nρtρrminγtionHoτHtψρHstronχHνouplinχHνonstγntH˛–~PmℓQHτromHmργsurρmρntsHoτHinνlusivρH¯´–HγnπHℓH
μosonHproπuνtionHνrossHsρνtionsHinHprotonUprotonHνollisionsHγtHPHsqrt{mγtψrm{s}}HQHgHaHγnπHbH’ρ VH
JournalsofsHighsEnergysPhysicsTH2020THZXZXTHY

5.4 2

421
wργsurρmρntHoτHtψρHtopHquγrkHτorwγrπUμγνkwγrπHproπuνtionHγsymmρtryHγnπHtψρHγnomγlousH
νψromoρlρνtriνHγnπHνψromomγχnρtiνHmomρntsHinHppHνollisionsHγtHPHsqrt{s}HQHgHY[H’ρ VHJournalsofsHighs
EnergysPhysicsTH2020THZXZXTHY

5.4 3

420 wργsurρmρntHoτHρlρνtrowργkHproπuνtionHoτHγHμosonHinHγssoνiγtionHwitψHtwoHjρtsHinHprotonUprotonH
νollisionsHγtVHEuropeansPhysicalsJournalsCTH2020THbXTH][ 4.2 6

419 ~ργrνψHτorHtopHsquγrkHpγirHproπuνtionHinHγHτinγlHstγtρHwitψHtwoHtγuHlρptonsHinHprotonUprotonH
νollisionsHγtHPHsqrt{s}HQHgHY[H’ρ VHJournalsofsHighsEnergysPhysicsTH2020THZXZXTHY 5.4 1

418
~ργrνψHτorH~upρrsymmρtryHwitψHγHmomprρssρπHwγssH~pρνtrumHinHovρntsHwitψHγH~oτtHˇ�HvρptonTHγH
riχψlyHonρrχρtiνHtρtTHγnπHvγrχρHwissinχH’rγnsvρrsρHwomρntumHinHzrotonUzrotonHmollisionsHγtH
sqrt−s]gY[HH’ρ VHPhysicalsReviewsLettersTH2020THYZ]THX]YbX[

7.4 3

417 oviπρnνρHτorHPtρxtH{¯}tρxtH{¯}QHproπuνtionHτromHπouμlρUpγrtonHintρrγνtionsHinHprotonâ��protonH
νollisionsHγtHPsqrt{s}HgHY[HTtρxtH{’ρ }HQVHEuropeansPhysicalsJournalsCTH2020THbXTHY 4.2 4

416 ~ργrνψHτorHproπuνtionHoτHτourHtopHquγrksHinHτinγlHstγtρsHwitψHsγmρUsiχnHorHmultiplρHlρptonsHinH
protonUprotonHνollisionsHγtVHEuropeansPhysicalsJournalsCTH2020THbXTHa^ 4.2 24

415 ~ργrνψρsHτorHpψysiνsHμρyonπHtψρHstγnπγrπHmoπρlHwitψHtψρHvγriγμlρHinHψγπroniνHτinγlHstγtρsHwitψHγnπH
witψoutHπisγppργrinχHtrγνksHinHprotonUprotonHνollisionsHγtVHEuropeansPhysicalsJournalsCTH2020THbXTH[ 4.2 16

414 oxtrγνtionHγnπHvγliπγtionHoτHγHnρwHsρtHoτHmw~HpytψiγbHtunρsHτromHunπρrlyinχUρvρntHmργsurρmρntsVH
EuropeansPhysicalsJournalsCTH2020THbXTH] 4.2 61

413 monstrγintsHonHtψρHˇ�Ξ{νY}HvρrsusHˇ�Ξ{νZ}HzolγrizγtionsHinHzrotonUzrotonHmollisionsHγtHsqrt−s]gbHH’ρ VH
PhysicalsReviewsLettersTH2020THYZ]THY_ZXXZ 7.4 6

412 ~ργrνψHτorHlρptonHτlγvourHviolγtinχHπρνγysHoτHγHnρutrγlHψργvyHriχχsHμosonHtoH˛…ˇ�HγnπHρˇ�HinH
protonUprotonHνollisionsHγtHPHsqrt{s}HQHgHY[H’ρ VHJournalsofsHighsEnergysPhysicsTH2020THZXZXTHY 5.4 6

411 kHsργrνψHτorHtψρHstγnπγrπHmoπρlHriχχsHμosonHπρνγyinχHtoHνψγrmHquγrksVHJournalsofsHighsEnergys
PhysicsTH2020THZXZXTHY 5.4 9

410 ~tuπyHoτHtWˇ�HmρsonHproπuνtionHinsiπρHjρtsHinHppHνollisionsHγtHsgb’ρ VHPhysicssLetters,sSectionsB:s
Nuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2020THbX]THY[^]Xc 4.2 3

409 ~ργrνψHτorHγHxγrrowH}ρsonγnνρHviχψtρrHtψγnHZXX´ qρ HnρνγyinχHtoHγHzγirHoτHwuonsHinHzrotonUzrotonH
mollisionsHγtHsqrt−s]gY[HH’ρ VHPhysicalsReviewsLettersTH2020THYZ]THY[YbXZ 7.4 12
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408 ~ργrνψHτorHγHψργvyHriχχsHμosonHπρνγyinχHtoHγHpγirHoτH¯HμosonsHinHprotonUprotonHνollisionsHγtHPH
sqrt{s}HQHgHY[H’ρ VHJournalsofsHighsEnergysPhysicsTH2020THZXZXTHY 5.4 11

407 ~tuπyHoτHρxνitρπH˛�μXHstγtρsHπρνγyinχHtoH˛�μXˇ�Sˇ�â��HinHprotonUprotonHνollisionsHγtHsgY[’ρ VHPhysicss
Letters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2020THbX[THY[^[]^ 4.2 19

406 kHmργsurρmρntHoτHtψρHriχχsHμosonHmγssHinHtψρHπipψotonHπρνγyHνψγnnρlVHPhysicssLetters,sSectionsB:s
Nuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2020THbX^THY[^]Z^ 4.2 25

405 ~ργrνψHτorHπγrkHmγttρrHpγrtiνlρsHproπuνρπHinHγssoνiγtionHwitψHγHriχχsHμosonHinHprotonUprotonH
νollisionsHγtHPHsqrt{mγtψrm{s}}HQHgHY[H’ρ VHJournalsofsHighsEnergysPhysicsTH2020THZXZXTHY 5.4 7

404 kHmultiUπimρnsionγlHsργrνψHτorHnρwHψργvyHrρsonγnνρsHπρνγyinχHtoHμoostρπHTHTHorHμosonHpγirsHinHtψρH
πijρtHτinγlHstγtρHγtHY[´ VHEuropeansPhysicalsJournalsCTH2020THbXTHZ[a 4.2 10

403 zroπuνtionHoτH˛�νSHμγryonsHinHprotonUprotonHγnπHlργπUlργπHνollisionsHγtHsxxg^VXZ’ρ VHPhysicss
Letters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2020THbX[THY[^[Zb 4.2 11

402 wργsurρmρntHoτHsinχlρUπiττrγνtivρHπijρtHproπuνtionHinHprotonUprotonHνollisionsHγtHwitψHtψρHmw~HγnπH
’y’owHρxpρrimρntsVHEuropeansPhysicalsJournalsCTH2020THbXTHYY_] 4.2 0

401 wργsurρmρntHoτHπiττρrρntiγlHνrossHsρνtionsHγnπHνψγrχρHrγtiosHτorHUνψγnnρlHsinχlρHtopHquγrkH
proπuνtionHinHprotonUprotonHνollisionsHγtVHEuropeansPhysicalsJournalsCTH2020THbXTH[aX 4.2 4

400
wργsurρmρntHoτHPψμoxH{t}{μγr{ψμoxH{t}}}QHnormγlisρπHmultiUπiττρrρntiγlHνrossHsρνtionsHinHP{tρxtH
{p}}{tρxtH{p}}HQHνollisionsHγtHPsqrt{s}gY[T{tρxtH{’ρ }}HQTHγnπHsimultγnρousHπρtρrminγtionHoτHtψρHstronχH
νouplinχHstrρnχtψTHtopHquγrkHpolρHmγssTHγnπHpγrtonHπistriμutionHτunνtionsVHEuropeansPhysicals
JournalsCTH2020THbXTHY

4.2 13

399
~ργrνψHτorHγHνψγrχρπHriχχsHμosonHπρνγyinχHintoHtopHγnπHμottomHquγrksHinHρvρntsHwitψHρlρνtronsHorH
muonsHinHprotonUprotonHνollisionsHγtHPHsqrt{mγtψrm{s}}HQHgHY[H’ρ VHJournalsofsHighsEnergysPhysicsTH
2020THZXZXTHY

5.4 16

398 nρpρnπρnνρHoτHinνlusivρHjρtHproπuνtionHonHtψρHγntiUk’HπistγnνρHpγrγmρtρrHinHppHνollisionsHγtHPH
sqrt{mγtψrm{s}}HQHgHY[H’ρ VHJournalsofsHighsEnergysPhysicsTH2020THZXZXTHY 5.4 3

397 snνlusivρHsργrνψHτorHψiχψlyHμoostρπHriχχsHμosonsHπρνγyinχHtoHμottomHquγrkUγntiquγrkHpγirsHinH
protonUprotonHνollisionsHγtHPHsqrt{s}HQHgHY[H’ρ VHJournalsofsHighsEnergysPhysicsTH2020THZXZXTHY 5.4 1

396 yμsρrvγtionHoτHtψρH˛�μXUhtWˇ�˛�iHπρνγyHinHprotonUprotonHνollisionsHγtHsgY[’ρ VHPhysicssLetters,sSections
B:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2020THbXZTHY[^ZX[ 4.2 5

395 yμsρrvγtionHoτHρlρνtrowργkHproπuνtionHoτH¯˛‡HwitψHtwoHjρtsHinHprotonUprotonHνollisionsHγtHsgY[H’ρ VH
PhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2020THbYYTHY[^cbb 4.2 3

394 }ρνonstruνtionHoτHsiχnγlHγmplituπρsHinHtψρHmw~HρlρνtromγχnρtiνHνγlorimρtρrHinHtψρHprρsρnνρHoτH
ovρrlγppinχHprotonUprotonHintρrγνtionsVHJournalsofsInstrumentationTH2020THY^THzYXXXZUzYXXXZ 1 4

393 yμsρrvγtionHoτHnuνlργrHmoπiτiνγtionsHinH¯´–HμosonHproπuνtionHinHpzμHνollisionsHγtHsxxgbVY_’ρ VH
PhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2020THbXXTHY[^X]b 4.2 9

392
~ργrνψHτorHliχψtHpsρuπosνγlγrHμosonHpγirsHproπuνρπHτromHπρνγysHoτHtψρHYZ^Hqρ HriχχsHμosonHinH
τinγlHstγtρsHwitψHtwoHmuonsHγnπHtwoHnργrμyHtrγνksHinHppHνollisionsHγtHsgY[’ρ VHPhysicssLetters,s
SectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2020THbXXTHY[^Xba

4.2 15

391
wργsurρmρntHoτHtψρHsinχlρHtopHquγrkHγnπHγntiquγrkHproπuνtionHνrossHsρνtionsHinHtψρHtHνψγnnρlHγnπH
tψρirHrγtioHinHprotonUprotonHνollisionsHγtHsgY[’ρ VHPhysicssLetters,sSectionsB:sNuclear,sElementarys
ParticlesandsHigh-EnergysPhysicsTH2020THbXXTHY[^X]Z

4.2 8
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390 yμsρrvγtionHoτHtψρHzroπuνtionHoτH’ψrρρHwγssivρHqγuχρHlosonsHγtHsqrt−s]gY[HH’ρ VHPhysicalsReviews
LettersTH2020THYZ^THY^YbXZ 7.4 2

389
wργsurρmρntsHoτHproπuνtionHνrossHsρνtionsHoτH¯ℓHγnπHsγmρUsiχnH¯¯HμosonHpγirsHinHγssoνiγtionH
witψHtwoHjρtsHinHprotonUprotonHνollisionsHγtHsgY[’ρ VHPhysicssLetters,sSectionsB:sNuclear,sElementarys
ParticlesandsHigh-EnergysPhysicsTH2020THbXcTHY[^aYX

4.2 14

388 ~trγnχρHψγπronHproπuνtionHinHppHγnπHpzμHνollisionsHγtHsxxg^VXZH’ρ VHPhysicalsReviewsCTH2020THYXYTH 2.7 1

387 ’ψρHproπuνtionHoτHisolγtρπHpψotonsHinHzμzμHγnπHppHνollisionsHγtHPHsqrt{sΞ{mγtψrm{xx}}}HQHgH^VXZH’ρ VH
JournalsofsHighsEnergysPhysicsTH2020THZXZXTHY 5.4 2

386
wργsurρmρntHoτHmuwHmγtrixHρlρmρntsHinHsinχlρHtopHquγrkHtUνψγnnρlHproπuνtionHinHprotonUprotonH
νollisionsHγtHsgY[´ ’ρ VHPhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-Energys
PhysicsTH2020THbXbTHY[^_Xc

4.2 3

385 snvρstiχγtionHintoHtψρHρvρntUγνtivityHπρpρnπρnνρHoτHiPn~QHrρlγtivρHproπuνtionHinHprotonUprotonH
νollisionsHγtHPHsqrt{s}HQHgHaH’ρ VHJournalsofsHighsEnergysPhysicsTH2020THZXZXTHY 5.4 3

384 losρUoinstρinHνorrρlγtionsHoτHνψγrχρπHψγπronsHinHprotonUprotonHνollisionsHγtHPHsqrt{s}HQHgHY[H’ρ VH
JournalsofsHighsEnergysPhysicsTH2020THZXZXTHY 5.4 2

383 kHnρρpHxρurγlHxρtworkHτorH~imultγnρousHostimγtionHoτHμHtρtHonρrχyHγnπH}ρsolutionVHComputings
andsSoftwaresforsBigsScienceTH2020TH]THYX 6 3

382 ¯S¯â��HμosonHpγirHproπuνtionHinHprotonUprotonHνollisionsHγtHsgY[HH’ρ VHPhysicalsReviewsDTH2020THYXZTH 4.9 4

381 ~ργrνψHτorHρlρνtrowργkHproπuνtionHoτHγHvρνtorUlikρH’HquγrkHusinχHτullyHψγπroniνHτinγlHstγtρsVHJournals
ofsHighsEnergysPhysicsTH2020THZXZXTHY 5.4 8

380
~ργrνψHτorHγHψργvyHpsρuπosνγlγrHriχχsHμosonHπρνγyinχHintoHγHYZ^Hqρ HriχχsHμosonHγnπHγHℓHμosonHinH
τinγlHstγtρsHwitψHtwoHtγuHγnπHtwoHliχψtHlρptonsHγtHPHsqrt{s}HQHgHY[H’ρ VHJournalsofsHighsEnergysPhysicsTH
2020THZXZXTHY

5.4 5

379 wργsurρmρntHoτHpropρrtiρsHoτHPH{mγtψrm{l}}Ξ{mγtψrm{s}}ΛXHQUhH˛…S˛…â��HπρνγysHγnπHsργrνψHτorHlXUhH˛…S˛…â��H
witψHtψρHmw~HρxpρrimρntVHJournalsofsHighsEnergysPhysicsTH2020THZXZXTHY 5.4 10

378 ~ργrνψHτorHγHliχψtHpsρuπosνγlγrHriχχsHμosonHinHtψρHμoostρπH˛…˛…ˇ� ˇ�HτinγlHstγtρHinHprotonUprotonH
νollisionsHγtHPHsqrt{s}HQHgHY[H’ρ VHJournalsofsHighsEnergysPhysicsTH2020THZXZXTHY 5.4 9

377 wργsurρmρntsHoτHtt−ovρrH´fl]rHzroπuνtionHγnπHtψρHmzH~truνturρHoτHtψρHYukγwγHsntρrγνtionHμρtwρρnH
tψρHriχχsHlosonHγnπH’opH{uγrkHinHtψρHnipψotonHnρνγyHmψγnnρlVHPhysicalsReviewsLettersTH2020THYZ^THX_YbXY7.4 15

376 zρrτormγnνρHoτHtψρHrρνonstruνtionHγnπHiπρntiτiνγtionHoτHψiχψUmomρntumHmuonsHinHprotonUprotonH
νollisionsHγtHâ��sHgHY[H’ρ VHJournalsofsInstrumentationTH2020THY^THzXZXZaUzXZXZa 1 11

375 wργsurρmρntHoτHquγrkUHγnπHχluonUlikρHjρtHτrγνtionsHusinχHjρtHνψγrχρHinHzμzμHγnπHppHνollisionsHγtH
^VXZH’ρ VHJournalsofsHighsEnergysPhysicsTH2020THZXZXTHY 5.4 4

374 wργsurρmρntHoτHtψρHνrossHsρνtionHτorHPHmγtψrm{t}ovρrlinρ{mγtψrm{t}}HQHproπuνtionHwitψHγππitionγlH
jρtsHγnπHμHjρtsHinHppHνollisionsHγtHPHsqrt{s}HQHgHY[H’ρ VHJournalsofsHighsEnergysPhysicsTH2020THZXZXTHY 5.4 1

373 ~ργrνψHτorHνψγrχρπHriχχsHμosonsHπρνγyinχHintoHγHtopHγnπHγHμottomHquγrkHinHtψρHγllUjρtHτinγlHstγtρHoτH
ppHνollisionsHγtHPHsqrt{s}HQHgHY[H’ρ VHJournalsofsHighsEnergysPhysicsTH2020THZXZXTHY 5.4 13
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372
wργsurρmρntHoτHtψρHYPY~QHpγirHproπuνtionHνrossHsρνtionHγnπHsργrνψHτorHrρsonγnνρsHπρνγyinχHtoH
YPY~Q˛…S˛…â��HinHprotonUprotonHνollisionsHγtHsgY[’ρ VHPhysicssLetters,sSectionsB:sNuclear,sElementarys
ParticlesandsHigh-EnergysPhysicsTH2020THbXbTHY[^^ab

4.2 10

371 ~ργrνψHτorHψργvyHriχχsHμosonsHπρνγyinχHtoHγHtopHquγrkHpγirHinHprotonUprotonHνollisionsHγtHPHsqrt{s}HQH
gHY[H’ρ VHJournalsofsHighsEnergysPhysicsTH2020THZXZXTHY 5.4 18

370 mγliμrγtionHoτHtψρHmw~HψγπronHνγlorimρtρrsHusinχHprotonUprotonHνollisionHπγtγHγtHâ��sHgHY[H’ρ VH
JournalsofsInstrumentationTH2020THY^THzX^XXZUzX^XXZ 1

369 ~ργrνψHτorHsupρrsymmρtryHinHppHνollisionsHγtHsgY[HH’ρ HwitψHY[aHHτμâ��YHinHτinγlHstγtρsHwitψHγHsinχlρH
lρptonHusinχHtψρHsumHoτHmγssρsHoτHlγrχρUrγπiusHjρtsVHPhysicalsReviewsDTH2020THYXYTH 4.9 6

368 wργsurρmρntHoτHtψρHtρtHwγssHnistriμutionHγnπH’opH{uγrkHwγssHinHrγπroniνHnρνγysHoτHloostρπH’opH
{uγrksHinHppHmollisionsHγtHsqrt−s]gY[HH’ρ VHPhysicalsReviewsLettersTH2020THYZ]THZXZXXY 7.4 2

367 yμsρrvγtionHoτHtψρHlΞ{s}Λ{X}Uh±P[baZQiHnρνγyVHPhysicalsReviewsLettersTH2020THYZ^THY^ZXXY 7.4 4

366 wργsurρmρntHoτHtψρHγssoνiγtρπHproπuνtionHoτHγHℓHμosonHwitψHνψγrmHorHμottomHquγrkHjρtsHinH
protonUprotonHνollisionsHγtHsgY[HH’ρ VHPhysicalsReviewsDTH2020THYXZTH 4.9 6

365 ~tuπyHoτHνρntrγlHρxνlusivρHproπuνtionHinHprotonUprotonHνollisionsHγtHγnπHY[’ρ VHEuropeansPhysicals
JournalsCTH2020THbXTHaYb 4.2 2

364 ~ργrνψHτorHpψysiνsHμρyonπHtψρHstγnπγrπHmoπρlHinHρvρntsHwitψHjρtsHγnπHtwoHsγmρUsiχnHorHγtHlργstH
tψrρρHνψγrχρπHlρptonsHinHprotonUprotonHνollisionsHγtVHEuropeansPhysicalsJournalsCTH2020THbXTHa^Z 4.2 2

363 ~tuπiρsHoτHmψγrmH{uγrkHniττusionHinsiπρHtρtsH–sinχHzμUzμHγnπHppHmollisionsHγtH
sqrt−sΞ{xx}]g^VXZHH’ρ VHPhysicalsReviewsLettersTH2020THYZ^THYXZXXY 7.4 3

362 ~ργrνψHτorHpψysiνsHμρyonπHtψρHstγnπγrπHmoπρlHinHmultilρptonHτinγlHstγtρsHinHprotonUprotonH
νollisionsHγtHPHsqrt{s}HQHgHY[H’ρ VHJournalsofsHighsEnergysPhysicsTH2020THZXZXTHY 5.4 8

361 wργsurρmρntHoτHtψρHtopHquγrkHpγirHproπuνtionHνrossHsρνtionHinHπilρptonHτinγlHstγtρsHνontγininχHonρH
ˇ�HlρptonHinHppHνollisionsHγtHPHsqrt{s}HQHgHY[H’ρ VHJournalsofsHighsEnergysPhysicsTH2020THZXZXTHY 5.4 0

360 momμinρπHsργrνψHτorHsupρrsymmρtryHwitψHpψotonsHinHprotonUprotonHνollisionsHγtHsgY[H’ρ VHPhysicss
Letters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2020THbXYTHY[^Yb[ 4.2

359 wργsurρmρntHoτHtψρHttiμμiHproπuνtionHνrossHsρνtionHinHtψρHγllUjρtHτinγlHstγtρHinHppHνollisionsHγtH
sgY[´ ’ρ VHPhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2020THbX[THY[^Zb^4.2 5

358 kzimutψγlHsρpγrγtionHinHnργrlyHμγνkUtoUμγνkHjρtHtopoloχiρsHinHinνlusivρHZUHγnπH[UjρtHρvρntsHinH
νollisionsHγtVHEuropeansPhysicalsJournalsCTH2019THacTHaa[ 4.2 0

357
~ργrνψHτorHγHviχψtHmψγrχρπHriχχsHlosonHnρνγyinχHtoHγH¯HlosonHγnπHγHmzUyππHriχχsHlosonHinHpinγlH
~tγtρsHwitψHρ˛…˛…HorH˛…˛…˛…HinHzrotonUzrotonHmollisionsHγtHsqrt−s]gY[HH’ρ VHPhysicalsReviewsLettersTH2019TH
YZ[THY[YbXZ

7.4 6

356 ~tuπiρsHoτHlργutyH~upprρssionHviγHxonpromptHnΛ{X}HwρsonsHinHzμUzμHmollisionsHγtH
sqrt−sΞ{xx}]g^VXZHH’ρ VHPhysicalsReviewsLettersTH2019THYZ[THXZZXXY 7.4 7

355 ~ργrνψHτorHνψγrχρπHriχχsHμosonsHinHtψρHr´–HUhHˇ�´–˛‰ˇ�HπρνγyHνψγnnρlHinHprotonUprotonHνollisionsHγtHPH
sqrt{s}gY[HQH’ρ VHJournalsofsHighsEnergysPhysicsTH2019THZXYcTHY 5.4 24
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354 ~ργrνψHτorHrρsonγntHproπuνtionHoτHsρνonπUχρnρrγtionHslρptonsHwitψHsγmρUsiχnHπimuonHρvρntsHinH
protonUprotonHνollisionsHγtVHEuropeansPhysicalsJournalsCTH2019THacTH[X^ 4.2 2

353
oviπρnνρHτorHliχψtUμyUliχψtHsνγttρrinχHγnπHsργrνψρsHτorHγxionUlikρHpγrtiνlρsHinHultrγpρripψρrγlHzμzμH
νollisionsHγtHsxxg^VXZ’ρ VHPhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-Energys
PhysicsTH2019THacaTHY[]bZ_

4.2 35

352
wργsurρmρntHoτHρlρνtrowργkH¯ℓHμosonHproπuνtionHγnπHsργrνψHτorHnρwHpψysiνsHinH¯ℓHSHtwoHjρtsH
ρvρntsHinHppHνollisionsHγtHsgY[’ρ VHPhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesands
High-EnergysPhysicsTH2019THac^THZbYU[Xa

4.2 19

351
~ργrνψHτorHriχχsHγnπHℓHμosonHπρνγysHtoHtWˇ�HorHYHpγirsHinHtψρHτourUmuonHτinγlHstγtρHinHprotonUprotonH
νollisionsHγtHsgY[’ρ VHPhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysics
TH2019THacaTHY[]bYY

4.2 4

350 kHsργrνψHτorHpγirHproπuνtionHoτHnρwHliχψtHμosonsHπρνγyinχHintoHmuonsHinHprotonUprotonHνollisionsHγtH
Y[HH’ρ VHPhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2019THac_THY[YUY^]4.2 16

349 wργsurρmρntHoτHlsXHmρsonHproπuνtionHinHppHγnπHzμzμHνollisionsHγtHsxxg^VXZH’ρ VHPhysicssLetters,s
SectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2019THac_THY_bUYcX 4.2 5

348
~ργrνψHτorHsupρrsymmρtryHwitψHγHνomprρssρπHmγssHspρνtrumHinHtψρHvρνtorHμosonHτusionHtopoloχyH
witψHYUlρptonHγnπHXUlρptonHτinγlHstγtρsHinHprotonUprotonHνollisionsHγtHPHsqrt{s}HQHgHY[H’ρ VHJournalsofs
HighsEnergysPhysicsTH2019THZXYcTHY

5.4 8

347 ~ργrνψHτorHnγrkHwγttρrHzγrtiνlρsHzroπuνρπHinHkssoνiγtionHwitψHγH’opH{uγrkHzγirHγtHsqrt−s]gY[HH’ρ VH
PhysicalsReviewsLettersTH2019THYZZTHXYYbX[ 7.4 7

346 ~ργrνψHτorHtψρHriχχsHlosonHnρνγyinχHtoH’woHwuonsHinHzrotonUzrotonHmollisionsHγtHsqrt−s]gY[HH’ρ VH
PhysicalsReviewsLettersTH2019THYZZTHXZYbXY 7.4 22

345 ~ργrνψHτorHsupρrsymmρtriνHpγrtnρrsHoτHρlρνtronsHγnπHmuonsHinHprotonâ��protonHνollisionsHγtH
sgY[’ρ VHPhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2019THacXTHY]XUY__4.2 24

344 xonUqγussiγnHρlliptiνUτlowHτluνtuγtionsHinHzμzμHνollisionsHγtHsxxg^VXZ’ρ VHPhysicssLetters,sSectionsB:s
Nuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2019THabcTH_][U__^ 4.2 17

343 wργsurρmρntHγnπHintρrprρtγtionHoτHπiττρrρntiγlHνrossHsρνtionsHτorHriχχsHμosonHproπuνtionHγtH
sgY[’ρ VHPhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2019THacZTH[_cU[c_4.2 18

342 ~ργrνψHτorHγnHvHâ��HvHχγuχρHμosonHusinχHℓHUhH]˛…HρvρntsHinHprotonUprotonHνollisionsHγtHsgY[H’ρ VHPhysicss
Letters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2019THacZTH[]^U[_b 4.2 29

341 ~ργrνψHτorHγHlowUmγssHˇ�â��ˇ�SHrρsonγnνρHinHγssoνiγtionHwitψHγHμottomHquγrkHinHprotonUprotonH
νollisionsHγtHPHsqrt{s}HQHgHY[H’ρ VHJournalsofsHighsEnergysPhysicsTH2019THZXYcTHY 5.4 4

340
~ργrνψHτorHtψρHγssoνiγtρπHproπuνtionHoτHtψρHriχχsHμosonHγnπHγHvρνtorHμosonHinHprotonUprotonH
νollisionsHγtHPHsqrt{s}HQHgHY[H’ρ HviγHriχχsHμosonHπρνγysHtoHˇ�HlρptonsVHJournalsofsHighsEnergysPhysicsTH
2019THZXYcTHY

5.4 3

339 ~ργrνψHτorHtψρHpγirHproπuνtionHoτHliχψtHtopHsquγrksHinHtψρHρ´–˛…iHτinγlHstγtρHinHprotonUprotonHνollisionsH
γtHPHsqrt{s}gY[HQH’ρ VHJournalsofsHighsEnergysPhysicsTH2019THZXYcTHY 5.4 4

338 wργsurρmρntHoτHγssoνiγtρπHproπuνtionHoτHγHμosonHγnπHγHνψγrmHquγrkHinHprotonUprotonHνollisionsHγtVH
EuropeansPhysicalsJournalsCTH2019THacTHZ_c 4.2 9

337 yμsρrvγtionHoτHpromptHtWˇ�HmρsonHρlliptiνHτlowHinHψiχψUmultipliνityHpzμHνollisionsHγtHsxxgbVY_H’ρ VH
PhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2019THacYTHYaZUYc] 4.2 14
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336 momμinρπHmργsurρmρntsHoτHriχχsHμosonHνouplinχsHinHprotonUprotonHνollisionsHγtVHEuropeans
PhysicalsJournalsCTH2019THacTH]ZY 4.2 153

335 ~ργrνψHτorHsupρrsymmρtryHinHρvρntsHwitψHγHpψotonTHjρtsTHUjρtsTHγnπHmissinχHtrγnsvρrsρHmomρntumHinH
protonUprotonHνollisionsHγtHY[VHEuropeansPhysicalsJournalsCTH2019THacTH]]] 4.2 1

334 wργsurρmρntsHoτHtψρHriχχsHμosonHwiπtψHγnπHγnomγlousHr  HνouplinχsHτromHonUsψρllHγnπHoττUsψρllH
proπuνtionHinHtψρHτourUlρptonHτinγlHstγtρVHPhysicalsReviewsDTH2019THccTH 4.9 42

333
wργsurρmρntsHoτHtψρHppHUhH¯ℓHinνlusivρHγnπHπiττρrρntiγlHproπuνtionHνrossHsρνtionsHγnπHνonstrγintsH
onHνψγrχρπHγnomγlousHtriplρHχγuχρHνouplinχsHγtHPHsqrt{s}HQHgHY[H’ρ VHJournalsofsHighsEnergysPhysicsTH
2019THZXYcTHY

5.4 10

332 wργsurρmρntsHoτHpropρrtiρsHoτHtψρHriχχsHμosonHπρνγyinχHtoHγH¯HμosonHpγirHinHppHνollisionsHγtH
sgY[’ρ VHPhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2019THacYTHc_UYZc4.2 27

331 ~ργrνψHτorHγH¯iHμosonHπρνγyinχHtoHγHˇ�HlρptonHγnπHγHnρutrinoHinHprotonUprotonHνollisionsHγtHsgY[’ρ VH
PhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2019THacZTHYXaUY[Y 4.2 15

330 wργsurρmρntHoτHtψρHproπuνtionHνrossHsρνtionTHtψρHtopHquγrkHmγssTHγnπHtψρHstronχHνouplinχH
νonstγntHusinχHπilρptonHρvρntsHinHppHνollisionsHγtVHEuropeansPhysicalsJournalsCTH2019THacTH[_b 4.2 27

329 wργsurρmρntHoτHtψρHρnρrχyHπρnsityHγsHγHτunνtionHoτHpsρuπorγpiπityHinHprotonâ��protonHνollisionsHγtH
Psqrt{s}HgY[TtρxtH{’ρ }HQVHEuropeansPhysicalsJournalsCTH2019THacTHY 4.2 7

328 VHJournalsofsHighsEnergysPhysicsTH2019THZXYcTHY 5.4 2

327
~ργrνψHτorHnonrρsonγntHriχχsHμosonHpγirHproπuνtionHinHtψρHPH
mγtψrm{μ}ovρrlinρ{mγtψrm{μ}}mγtψrm{μ}ovρrlinρ{mγtψrm{μ}}HQHτinγlHstγtρHγtHPHsqrt{s}HQHgHY[H’ρ VH
JournalsofsHighsEnergysPhysicsTH2019THZXYcTHY

5.4 4

326 ~ργrνψHτorHπγrkHmγttρrHproπuνρπHinHγssoνiγtionHwitψHγHriχχsHμosonHπρνγyinχHtoHγHpγirHoτHμottomH
quγrksHinHprotonUprotonHνollisionsHγtVHEuropeansPhysicalsJournalsCTH2019THacTHZbX 4.2 12

325 ~ργrνψHτorHνontγνtHintρrγνtionsHγnπHlγrχρHρxtrγHπimρnsionsHinHtψρHπilρptonHmγssHspρνtrγHτromH
protonUprotonHνollisionsHγtHPHsqrt{s}gY[HQH’ρ VHJournalsofsHighsEnergysPhysicsTH2019THZXYcTHY 5.4 8

324
~ργrνψHτorHγHstγnπγrπHmoπρlUlikρHriχχsHμosonHinHtψρHmγssHrγnχρHμρtwρρnHaXHγnπHYYXHqρ HinHtψρH
πipψotonHτinγlHstγtρHinHprotonUprotonHνollisionsHγtHsgbHγnπHY[H’ρ VHPhysicssLetters,sSectionsB:s
Nuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2019THac[TH[ZXU[]a

4.2 21

323 ~ργrνψHτorHvρνtorUlikρHquγrksHinHρvρntsHwitψHtwoHoppositρlyHνψγrχρπHlρptonsHγnπHjρtsHinH
protonUprotonHνollisionsHγtVHEuropeansPhysicalsJournalsCTH2019THacTH[_] 4.2 18

322
~ργrνψHτorHinvisiμlρHπρνγysHoτHγHriχχsHμosonHproπuνρπHtψrouχψHvρνtorHμosonHτusionHinH
protonUprotonHνollisionsHγtHsgY[’ρ VHPhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesands
High-EnergysPhysicsTH2019THac[TH^ZXU^^Y

4.2 86

321 momμinγtionHoτH~ργrνψρsHτorHriχχsHlosonHzγirHzroπuνtionHinHzrotonUzrotonHmollisionsHγtH
sqrt−s]gY[HH’ρ VHPhysicalsReviewsLettersTH2019THYZZTHYZYbX[ 7.4 35

320 tρtH~ψγpρsHoτHssolγtρπHzψotonU’γχχρπHtρtsHinHzμUzμHγnπHppHmollisionsHγtHsqrt−sΞ{xx}]g^VXZHH’ρ VH
PhysicalsReviewsLettersTH2019THYZZTHY^ZXXY 7.4 8

319 ~ργrνψHτorH¯HlosonHnρνγysHtoH’ψrρρHmψγrχρπHzionsVHPhysicalsReviewsLettersTH2019THYZZTHY^YbXZ 7.4 1
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318
wργsurρmρntHoτHpromptHˇ�PZ~QHproπuνtionHνrossHsρνtionsHinHprotonâ��lργπHγnπHprotonâ��protonH
νollisionsHγtHsxxg^VXZ’ρ VHPhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-Energys
PhysicsTH2019THacXTH^XcU^[Z

4.2 6

317 ~ργrνψHτorHsinχlρHproπuνtionHoτHvρνtorUlikρHquγrksHπρνγyinχHtoHγHtopHquγrkHγnπHγHμosonHinH
protonUprotonHνollisionsHγtVHEuropeansPhysicalsJournalsCTH2019THacTHcX 4.2 6

316 ~tuπyHoτHtψρHunπρrlyinχHρvρntHinHtopHquγrkHpγirHproπuνtionHinHνollisionsHγtHY[VHEuropeansPhysicals
JournalsCTH2019THacTHYZ[ 4.2 4

315 ~ργrνψHτorHrγrρHπρνγysHoτHγnπHriχχsHμosonsHtoHγnπHγHpψotonHinHprotonUprotonHνollisionsHγtHgHY[VH
EuropeansPhysicalsJournalsCTH2019THacTHc] 4.2 7

314 ~ργrνψHτorHnρwHpψysiνsHinHτinγlHstγtρsHwitψHγHsinχlρHpψotonHγnπHmissinχHtrγnsvρrsρHmomρntumHinH
protonUprotonHνollisionsHγtHPHsqrt{s}gY[HQH’ρ VHJournalsofsHighsEnergysPhysicsTH2019THZXYcTHY 5.4 9

313 ~ργrνψHτorHlonχUlivρπHpγrtiνlρsHπρνγyinχHintoHπisplγνρπHjρtsHinHprotonUprotonHνollisionsHγtHsgY[HH’ρ VH
PhysicalsReviewsDTH2019THccTH 4.9 24

312
wργsurρmρntsHoτHPHmγtψrm{t}ovρrlinρ{mγtψrm{t}}HQHπiττρrρntiγlHνrossHsρνtionsHinHprotonUprotonH
νollisionsHγtHPHsqrt{mγtψrm{s}}gY[HQH’ρ HusinχHρvρntsHνontγininχHtwoHlρptonsVHJournalsofsHighsEnergys
PhysicsTH2019THZXYcTHY

5.4 15

311
~ργrνψHτorHPHmγtψrm{t}ovρrlinρ{mγtψrm{t}}mγtψrm{r}HQHproπuνtionHinHtψρHPHmγtψrm{r}toH
mγtψrm{μ}ovρrlinρ{mγtψrm{μ}}HQHπρνγyHνψγnnρlHwitψHlρptoniνHPHmγtψrm{t}ovρrlinρ{mγtψrm{t}}HQH
πρνγysHinHprotonUprotonHνollisionsHγtHPHsqrt{s}gY[HQH’ρ VHJournalsofsHighsEnergysPhysicsTH2019THZXYcTHY

5.4 17

310 ~ργrνψHτorHxγrrowHr˛‡H}ρsonγnνρsHinHzrotonUzrotonHmollisionsHγtHsqrt−s]gY[HH’ρ VHPhysicalsReviews
LettersTH2019THYZZTHXbYbX] 7.4 1

309 ~ργrνψHτorHsupρrsymmρtryHinHρvρntsHwitψHγHpψotonTHγHlρptonTHγnπHmissinχHtrγnsvρrsρHmomρntumHinH
protonUprotonHνollisionsHγtHPHsqrt{s}HgHY[HQH’ρ VHJournalsofsHighsEnergysPhysicsTH2019THZXYcTHY 5.4 2

308
wργsurρmρntHoτHinνlusivρHγnπHπiττρrρntiγlHriχχsHμosonHproπuνtionHνrossHsρνtionsHinHtψρHπipψotonH
πρνγyHνψγnnρlHinHprotonUprotonHνollisionsHγtHPHsqrt{s}gY[HQH’ρ VHJournalsofsHighsEnergysPhysicsTH2019TH
ZXYcTHY

5.4 8

307 ~ργrνψHτorHrρsonγntHPHmγtψrm{t}ovρrlinρ{mγtψrm{t}}HQHproπuνtionHinHprotonUprotonHνollisionsHγtHPH
sqrt{s}gY[HQH’ρ VHJournalsofsHighsEnergysPhysicsTH2019THZXYcTHY 5.4 13

306 yμsρrvγtionHoτH~inχlρH’opH{uγrkHzroπuνtionHinHkssoνiγtionHwitψHγHℓHlosonHinHzrotonUzrotonH
mollisionsHγtHsqrt−s]gY[HH’ρ VHPhysicalsReviewsLettersTH2019THYZZTHY[ZXX[ 7.4 6

305 yμsρrvγtionHoτH’woHoxνitρπHlΞ{ν}Λ{S}H~tγtρsHγnπHwργsurρmρntHoτHtψρHlΞ{ν}Λ{S}PZ~QHwγssHinHppH
mollisionsHγtHsqrt−s]gY[HH’ρ VHPhysicalsReviewsLettersTH2019THYZZTHY[ZXXY 7.4 31

304 ~ργrνψHτorHproπuνtionHoτHriχχsHμosonHpγirsHinHtψρHτourHμHquγrkHτinγlHstγtρHusinχHlγrχρUγrργHjρtsHinH
protonUprotonHνollisionsHγtHPHsqrt{s}gY[HQH’ρ VHJournalsofsHighsEnergysPhysicsTH2019THZXYcTHY 5.4 7

303 ~ργrνψHτorHψργvyHrρsonγnνρsHπρνγyinχHintoHtwoHriχχsHμosonsHorHintoHγHriχχsHμosonHγnπHγH¯HorHℓH
μosonHinHprotonUprotonHνollisionsHγtHY[H’ρ VHJournalsofsHighsEnergysPhysicsTH2019THZXYcTHY 5.4 7

302 ~ργrνψHτorHψργvyHwγjorγnγHnρutrinosHinHsγmρUsiχnHπilρptonHνψγnnρlsHinHprotonUprotonHνollisionsHγtHPH
sqrt{s}gY[HQH’ρ VHJournalsofsHighsEnergysPhysicsTH2019THZXYcTHY 5.4 14

301
wργsurρmρntHoτHnuνlργrHmoπiτiνγtionHτγνtorsHoτHiPY~QTHiPZ~QTHγnπHiP[~QHmρsonsHinHzμzμHνollisionsHγtH
sxxg^VXZH’ρ VHPhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2019TH
acXTHZaXUZc[

4.2 40
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300 wργsurρmρntHoτHπiττρrρntiγlHνrossHsρνtionsHτorHinνlusivρHisolγtρπUpψotonHγnπHpψotonSjρtH
proπuνtionHinHprotonUprotonHνollisionsHγtVHEuropeansPhysicalsJournalsCTH2019THacTHZX 4.2 4

299
~ργrνψHτorHψργvyHnρutrinosHγnπHtψirπUχρnρrγtionHlρptoquγrksHinHψγπroniνHstγtρsHoτHtwoHˇ�HlρptonsH
γnπHtwoHjρtsHinHprotonUprotonHνollisionsHγtHPHsqrt{s}gY[HQH’ρ VHJournalsofsHighsEnergysPhysicsTH2019TH
ZXYcTHY

5.4 18

298 ~ργrνψHτorHγH¯iHμosonHπρνγyinχHtoHγHvρνtorUlikρHquγrkHγnπHγHtopHorHμottomHquγrkHinHtψρHγllUjρtsHτinγlH
stγtρVHJournalsofsHighsEnergysPhysicsTH2019THZXYcTHY 5.4 4

297 ~ργrνψHτorHtopHquγrkHpγrtnρrsHwitψHνψγrχρH^W[HinHtψρHsγmρUsiχnHπilρptonHγnπHsinχlρUlρptonHτinγlH
stγtρsHinHprotonUprotonHνollisionsHγtHPHsqrt{s}gY[HQH’ρ VHJournalsofsHighsEnergysPhysicsTH2019THZXYcTHY 5.4 9

296
snνlusivρHsργrνψHτorHsupρrsymmρtryHinHppHνollisionsHγtHPHsqrt{s}gY[HQH’ρ HusinχHrγzorHvγriγμlρsHγnπH
μoostρπHoμjρνtHiπρntiτiνγtionHinHzρroHγnπHonρHlρptonHτinγlHstγtρsVHJournalsofsHighsEnergysPhysicsTH
2019THZXYcTHY

5.4 2

295 ~ργrνψHτorHπγrkHmγttρrHproπuνρπHinHγssoνiγtionHwitψHγHsinχlρHtopHquγrkHorHγHtopHquγrkHpγirHinH
protonUprotonHνollisionsHγtHPHsqrt{s}gY[HQH’ρ VHJournalsofsHighsEnergysPhysicsTH2019THZXYcTHY 5.4 8

294 ~ργrνψHτorHρxνitρπHlρptonsHinHâ��â�� ˛‡HτinγlHstγtρsHinHprotonUprotonHνollisionsHγtHPHsqrt{mγtψrm{s}}gY[HQH
’ρ VHJournalsofsHighsEnergysPhysicsTH2019THZXYcTHY 5.4 2

293 ~ργrνψHτorHnρwHpγrtiνlρsHπρνγyinχHtoHγHjρtHγnπHγnHρmρrχinχHjρtVHJournalsofsHighsEnergysPhysicsTH2019TH
ZXYcTHY 5.4 15

292 mρntrγlityHγnπHpsρuπorγpiπityHπρpρnπρnνρHoτHtψρHtrγnsvρrsρHρnρrχyHπρnsityHinHpzμHνollisionsHγtH
sxxg^VXZH’ρ VHPhysicalsReviewsCTH2019THYXXTH 2.7 2

291 ~ργrνψHτorHtψρHproπuνtionHoτH¯´–¯´–¯iHρvρntsHγtHsgY[HH’ρ VHPhysicalsReviewsDTH2019THYXXTH 4.9 3

290 ~ργrνψHτorHγssoνiγtρπHproπuνtionHoτHγHriχχsHμosonHγnπHγHsinχlρHtopHquγrkHinHprotonUprotonH
νollisionsHγtHsgY[HH’ρ VHPhysicalsReviewsDTH2019THccTH 4.9 13

289 ~ργrνψHτorHγHψργvyHrρsonγnνρHπρνγyinχHtoHγHtopHquγrkHγnπHγHvρνtorUlikρHtopHquγrkHinHtψρHlρptonHSH
jρtsHτinγlHstγtρHinHppHνollisionsHγtHPsqrt{s}HgHY[TtρxtH{’ρ }HQVHEuropeansPhysicalsJournalsCTH2019THacTHY 4.2 6

288 ~ργrνψHτorHpγirHproπuνtionHoτHsρνonπUχρnρrγtionHlρptoquγrksHγtHsgY[HH’ρ VHPhysicalsReviewsDTH2019TH
ccTH 4.9 20

287 ~ργrνψHτorHpγirHproπuνtionHoτHτirstUχρnρrγtionHsνγlγrHlρptoquγrksHγtHsgY[HH’ρ VHPhysicalsReviewsDTH
2019THccTH 4.9 15

286 wργsurρmρntHoτHρxνlusivρH´ pψotoproπuνtionHinHultrγpρripψρrγlHpzμHνollisionsHγtVHEuropeansPhysicals
JournalsCTH2019THacTHaXZ 4.2 13

285
~ργrνψHτorHπγrkHmγttρrHinHρvρntsHwitψHγHlρptoquγrkHγnπHmissinχHtrγnsvρrsρHmomρntumHinH
protonUprotonHνollisionsHγtHY[H’ρ VHPhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesands
High-EnergysPhysicsTH2019THac^THa_Ucc

4.2 2

284 wργsurρmρntHoτHρxνlusivρHpψotoproπuνtionHτromHprotonsHinHzμHνollisionsHγtVHEuropeansPhysicals
JournalsCTH2019THacTHZaa 4.2 19

283 ~ργrνψHτorHγHψργvyHpsρuπosνγlγrHμosonHπρνγyinχHtoHγHℓHγnπHγHriχχsHμosonHγtVHEuropeansPhysicals
JournalsCTH2019THacTH^_] 4.2 20
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282
~ργrνψHτorHγnHρxotiνHπρνγyHoτHtψρHriχχsHμosonHtoHγHpγirHoτHliχψtHpsρuπosνγlγrsHinHtψρHτinγlHstγtρHwitψH
twoHmuonsHγnπHtwoHμHquγrksHinHppHνollisionsHγtHY[H’ρ VHPhysicssLetters,sSectionsB:sNuclear,s
ElementarysParticlesandsHigh-EnergysPhysicsTH2019THac^TH[cbU]Z[

4.2 17

281 ~ργrνψHτorHsupρrsymmρtryHinHτinγlHstγtρsHwitψHpψotonsHγnπHmissinχHtrγnsvρrsρHmomρntumHinH
protonUprotonHνollisionsHγtHY[H’ρ VHJournalsofsHighsEnergysPhysicsTH2019THZXYcTHY 5.4 5

280 wργsurρmρntHoτHtψρHtopHquγrkHmγssHinHtψρHγllUjρtsHτinγlHstγtρHγtHγnπHνomμinγtionHwitψHtψρH
lρptonSjρtsHνψγnnρlVHEuropeansPhysicalsJournalsCTH2019THacTH[Y[ 4.2 13

279
~ργrνψHτorHlonχUlivρπHpγrtiνlρsHusinχHnonpromptHjρtsHγnπHmissinχHtrγnsvρrsρHmomρntumHwitψH
protonUprotonHνollisionsHγtHsgY[’ρ VHPhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesands
High-EnergysPhysicsTH2019THacaTHY[]ba_

4.2 15

278 momμinγtionHoτHmw~HsργrνψρsHτorHψργvyHrρsonγnνρsHπρνγyinχHtoHpγirsHoτHμosonsHorHlρptonsVHPhysicss
Letters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2019THacbTHY[]c^Z 4.2 10

277
~ργrνψHτorHγnomγlousHρlρνtrowργkHproπuνtionHoτHvρνtorHμosonHpγirsHinHγssoνiγtionHwitψHtwoHjρtsHinH
protonUprotonHνollisionsHγtHY[H’ρ VHPhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesands
High-EnergysPhysicsTH2019THacbTHY[]cb^

4.2 16

276 ~ργrνψHτorHw~~wHriχχsHμosonsHπρνγyinχHtoH˛…S˛…â��HinHprotonUprotonHνollisionsHγtHsgY[’ρ VHPhysicss
Letters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2019THacbTHY[]ccZ 4.2 11

275 knHρmμρππinχHtρνψniquρHtoHπρtρrminρHˇ�ˇ�HμγνkχrounπsHinHprotonUprotonHνollisionHπγtγVHJournalsofs
InstrumentationTH2019THY]THzX_X[ZUzX_X[Z 1 5

274 zρrτormγnνρHoτHmissinχHtrγnsvρrsρHmomρntumHrρνonstruνtionHinHprotonUprotonHνollisionsHγtHâ��sHgHY[H
’ρ HusinχHtψρHmw~HπρtρνtorVHJournalsofsInstrumentationTH2019THY]THzXaXX]UzXaXX] 1 39

273 wργsurρmρntHoτHtψρHtopHquγrkHYukγwγHνouplinχHτromHtt´flHkinρmγtiνHπistriμutionsHinHtψρHlρptonSjρtsH
τinγlHstγtρHinHprotonUprotonHνollisionsHγtHsgY[HH’ρ VHPhysicalsReviewsDTH2019THYXXTH 4.9 5

272 mψγrχρπUpγrtiνlρHγnχulγrHνorrρlγtionsHinH±ρ±ρHνollisionsHγtHsxxg^V]]H’ρ VHPhysicalsReviewsCTH2019TH
YXXTH 2.7 14

271 ~ργrνψHτorHπγrkHpψotonsHinHπρνγysHoτHriχχsHμosonsHproπuνρπHinHγssoνiγtionHwitψHℓHμosonsHinH
protonUprotonHνollisionsHγtHPHsqrt{s}HQHgHY[H’ρ VHJournalsofsHighsEnergysPhysicsTH2019THZXYcTHY 5.4 7

270 ~ργrνψHτorHsupρrsymmρtryHusinχHriχχsHμosonHtoHπipψotonHπρνγysHγtHPHsqrt{s}HQHgHY[H’ρ VHJournalsofs
HighsEnergysPhysicsTH2019THZXYcTHY 5.4 2

269 wργsurρmρntsHoτHπiττρrρntiγlHℓHμosonHproπuνtionHνrossHsρνtionsHinHprotonUprotonHνollisionsHγtHPH
sqrt{s}HQHgHY[H’ρ VHJournalsofsHighsEnergysPhysicsTH2019THZXYcTHY 5.4 11

268 ~ργrνψHτorHγnomγlousHtriplρHχγuχρHνouplinχsHinH¯¯HγnπH¯ℓHproπuνtionHinHlρptonHSHjρtHρvρntsHinH
protonUprotonHνollisionsHγtHPHsqrt{s}HQHgHY[H’ρ VHJournalsofsHighsEnergysPhysicsTH2019THZXYcTHY 5.4 9

267 ~tuπyHoτHtψρHPH{mγtψrm{l}}Λ{S}toHmγtψrm{t}WuppsiHovρrlinρ{vγmμπγ}mγtψrm{p}HQHπρνγyHinH
protonUprotonHνollisionsHγtHPHsqrt{s}HQHgHbH’ρ VHJournalsofsHighsEnergysPhysicsTH2019THZXYcTHY 5.4 1

266 ~ργrνψHτorHlowUmγssHrρsonγnνρsHπρνγyinχHintoHμottomHquγrkUγntiquγrkHpγirsHinHprotonUprotonH
νollisionsHγtHsgY[HH’ρ VHPhysicalsReviewsDTH2019THccTH 4.9 12

265 ~ργrνψHτorHpγirUproπuνρπHtψrρρUjρtHrρsonγnνρsHinHprotonUprotonHνollisionsHγtHsgY[HH’ρ VHPhysicals
ReviewsDTH2019THccTH 4.9 2
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264
~ργrνψHτorHrρsonγnνρsHπρνγyinχHtoHγHpγirHoτHriχχsHμosonsHinHtψρHμPHovρrlinρ{mγtψrm{μ}}HQqPH
ovρrlinρ{mγtψrm{q}}HQâ��â�� ˛‰HτinγlHstγtρHinHprotonUprotonHνollisionsHγtHPHsqrt{s}HQHgHY[H’ρ VHJournalsofsHighs
EnergysPhysicsTH2019THZXYcTHY

5.4 5

263 wργsurρmρntsHoτHtriplρUπiττρrρntiγlHνrossHsρνtionsHτorHinνlusivρHisolγtρπUpψotonSjρtHρvρntsHinH
νollisionsHγtVHEuropeansPhysicalsJournalsCTH2019THacTHc_c 4.2 1

262 zsρuπorγpiπityHπistriμutionsHoτHνψγrχρπHψγπronsHinHxρnonUxρnonHνollisionsHγtHsxxg^V]]´ ’ρ VHPhysicss
Letters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2019THaccTHY[^X]c 4.2 5

261 ~ργrνψHτorHvρνtorlikρHlρptonsHinHmultilρptonHτinγlHstγtρsHinHprotonUprotonHνollisionsHγtHsgY[HH’ρ VH
PhysicalsReviewsDTH2019THYXXTH 4.9 14

260 ~ργrνψHτorHpγirHproπuνtionHoτHvρνtorlikρHquγrksHinHtψρHτullyHψγπroniνHτinγlHstγtρVHPhysicalsReviewsDTH
2019THYXXTH 4.9 18

259 wργsurρmρntHoτHtψρHtopHquγrkHpolγrizγtionHγnπHtt´flHspinHνorrρlγtionsHusinχHπilρptonHτinγlHstγtρsHinH
protonUprotonHνollisionsHγtHsgY[HH’ρ VHPhysicalsReviewsDTH2019THYXXTH 4.9 13

258 monstrγintsHonHγnomγlousHr  HνouplinχsHτromHtψρHproπuνtionHoτHriχχsHμosonsHπρνγyinχHtoHˇ�HlρptonH
pγirsVHPhysicalsReviewsDTH2019THYXXTH 4.9 11

257 ~ργrνψHτorHlowHmγssHvρνtorHrρsonγnνρsHπρνγyinχHintoHquγrkUγntiquγrkHpγirsHinHprotonUprotonH
νollisionsHγtHsgY[HH’ρ VHPhysicalsReviewsDTH2019THYXXTH 4.9 10

256 zroμinχHtψρHνψirγlHmγχnρtiνHwγvρHinHpzμHγnπHzμzμHνollisionsHγtHsxxg^VXZ’ρ HusinχH
νψγrχρUπρpρnπρntHγzimutψγlHγnisotropiρsVHPhysicalsReviewsCTH2019THYXXTH 2.7 5

255 wργsurρmρntHoτHtψρHπiττρrρntiγlHnrρllUYγnHνrossHsρνtionHinHprotonUprotonHνollisionsHγtHPH
sqrt{mγtψrm{s}}HQHgHY[H’ρ VHJournalsofsHighsEnergysPhysicsTH2019THZXYcTHY 5.4 6

254 ~ργrνψHτorHtψρHproπuνtionHoτHτourHtopHquγrksHinHtψρHsinχlρUlρptonHγnπHoppositρUsiχnHπilρptonHτinγlH
stγtρsHinHprotonUprotonHνollisionsHγtHPHsqrt{s}HQHgHY[H’ρ VHJournalsofsHighsEnergysPhysicsTH2019THZXYcTHY 5.4 2

253 wργsurρmρntHoτHtψρHγvρrγχρHvρryHτorwγrπHρnρrχyHγsHγHτunνtionHoτHtψρHtrγνkHmultipliνityHγtHνρntrγlH
psρuπorγpiπitiρsHinHprotonUprotonHνollisionsHγtVHEuropeansPhysicalsJournalsCTH2019THacTHbc[ 4.2 6

252 ~ργrνψHτorHsupρrsymmρtryHinHprotonUprotonHνollisionsHγtHY[H’ρ HinHτinγlHstγtρsHwitψHjρtsHγnπHmissinχH
trγnsvρrsρHmomρntumVHJournalsofsHighsEnergysPhysicsTH2019THZXYcTHY 5.4 21

251 ~ργrνψHτorHzψysiνsHμρyonπHtψρH~tγnπγrπHwoπρlHinHovρntsHwitψHyvρrlγppinχHzψotonsHγnπHtρtsVH
PhysicalsReviewsLettersTH2019THYZ[THZ]YbXY 7.4

250 ~ργrνψHτorHnρwHpψysiνsHinHtopHquγrkHproπuνtionHinHπilρptonHτinγlHstγtρsHinHprotonUprotonHνollisionsH
γtVHEuropeansPhysicalsJournalsCTH2019THacTHbb_ 4.2 6

249 ~ργrνψHτorHlonχUlivρπHpγrtiνlρsHusinχHπρlγyρπHpψotonsHinHprotonUprotonHνollisionsHγtHsgY[HH’ρ VH
PhysicalsReviewsDTH2019THYXXTH 4.9 7

248 ~ργrνψHτorHvowUwγssH{uγrkUkntiquγrkH}ρsonγnνρsHzroπuνρπHinHkssoνiγtionHwitψHγHzψotonHγtH
sqrt−s]gY[HH’ρ VHPhysicalsReviewsLettersTH2019THYZ[THZ[YbX[ 7.4 7

247 ~ργrνψHτorHriχχsHμosonHpγirHproπuνtionHinHtψρH˛‡˛‡μμiHτinγlHstγtρHinHppHνollisionsHγtHsgY[’ρ VHPhysicss
Letters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2019THabbTHaU[_ 4.2 24
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246
wργsurρmρntHoτHπiττρrρntiγlHνrossHsρνtionsHτorHℓHμosonHpγirHproπuνtionHinHγssoνiγtionHwitψHjρtsHγtH
sgbHγnπHY[H’ρ VHPhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2019
THabcTHYcU]]

4.2 3

245 snνlusivρH~ργrνψHτorHγHriχψlyHloostρπHriχχsHlosonHnρνγyinχHtoHγHlottomH{uγrkUkntiquγrkHzγirVH
PhysicalsReviewsLettersTH2018THYZXTHXaYbXZ 7.4 30

244
yμsρrvγtionHoτHolρνtrowργkHzroπuνtionHoτH~γmρU~iχnH¯HlosonHzγirsHinHtψρH’woHtρtHγnπH’woH
~γmρU~iχnHvρptonHpinγlH~tγtρHinHzrotonUzrotonHmollisionsHγtHsqrt−s]gY[HH’ρ VHPhysicalsReviewsLettersTH
2018THYZXTHXbYbXY

7.4 50

243 yμsρrvγtionHoτHmorrρlγtρπHkzimutψγlHknisotropyHpouriρrHrγrmoniνsHinHppHγnπHpSzμHmollisionsHγtHtψρH
vrmVHPhysicalsReviewsLettersTH2018THYZXTHXcZ[XY 7.4 27

242 ~tuπyHoτHπijρtHρvρntsHwitψHγHlγrχρHrγpiπityHχγpHμρtwρρnHtψρHtwoHlργπinχHjρtsHinHppHνollisionsHγtVH
EuropeansPhysicalsJournalsCTH2018THabTHZ]Z 4.2 4

241 wργsurρmρntHoτHtψρH~plittinχHpunνtionHinHppHγnπHzμUzμHmollisionsHγtHsqrt−sΞ{xx}]g^VXZHH’ρ VH
PhysicalsReviewsLettersTH2018THYZXTHY]Z[XZ 7.4 27

240 wργsurρmρntHoτHquγrkoniumHproπuνtionHνrossHsρνtionsHinHppHνollisionsHγtHsgY[’ρ VHPhysicssLetters,s
SectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2018THabXTHZ^YUZaZ 4.2 20

239 zsρuπorγpiπityHπistriμutionsHoτHνψγrχρπHψγπronsHinHprotonUlργπHνollisionsHγtHPH
sqrt{sΞ{mγtψrm{xx}}}g^VXZHQHγnπHbVY_H’ρ VHJournalsofsHighsEnergysPhysicsTH2018THZXYbTHY 5.4 4

238 yμsρrvγtionHoτHtψρHriχχsHμosonHπρνγyHtoHγHpγirHoτHˇ�HlρptonsHwitψHtψρHmw~HπρtρνtorVHPhysicssLetters,s
SectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2018THaacTHZb[U[Y_ 4.2 78

237 ~upprρssionHoτHoxνitρπHiH~tγtρsH}ρlγtivρHtoHtψρHqrounπH~tγtρHinHzμUzμHmollisionsHγtH
sqrt−s]Ξ{xx}g^VXZHH’ρ VHPhysicalsReviewsLettersTH2018THYZXTHY]Z[XY 7.4 12

236 ~ργrνψHτorHriχχsinoHpγirHproπuνtionHinHppHνollisionsHγtHsgY[HH’ρ HinHτinγlHstγtρsHwitψHlγrχρHmissinχH
trγnsvρrsρHmomρntumHγnπHtwoHriχχsHμosonsHπρνγyinχHviγHrUhμμ´flVHPhysicalsReviewsDTH2018THcaTH 4.9 8

235
~ργrνψHτorHrρsonγntHγnπHnonrρsonγntHriχχsHμosonHpγirHproπuνtionHinHtψρHPH
mγtψrm{μ}ovρrlinρ{mγtψrm{μ}}mγtψit{ρllHnuHρllHnuH}HQHτinγlHstγtρHinHprotonUprotonHνollisionsHγtHPH
sqrt{s}gY[HQH’ρ VHJournalsofsHighsEnergysPhysicsTH2018THZXYbTHY

5.4 19

234
~ργrνψHτorHψργvyHrρsonγnνρsHπρνγyinχHtoHγHtopHquγrkHγnπHγHμottomHquγrkHinHtψρHlρptonSjρtsHτinγlH
stγtρHinHprotonâ��protonHνollisionsHγtHY[H’ρ VHPhysicssLetters,sSectionsB:sNuclear,sElementarysParticles
andsHigh-EnergysPhysicsTH2018THaaaTH[cU_[

4.2 14

233
wργsurρmρntsHoτHtt´flHνrossHsρνtionsHinHγssoνiγtionHwitψHμHjρtsHγnπHinνlusivρHjρtsHγnπHtψρirHrγtioHusinχH
πilρptonHτinγlHstγtρsHinHppHνollisionsHγtHsgY[’ρ VHPhysicssLetters,sSectionsB:sNuclear,sElementarys
ParticlesandsHigh-EnergysPhysicsTH2018THaa_TH[^^U[ab

4.2 12

232 ~ργrνψHτorHnρwHpψysiνsHinHρvρntsHwitψHγHlρptoniνγllyHπρνγyinχHℓHμosonHγnπHγHlγrχρHtrγnsvρrsρH
momρntumHimμγlγnνρHinHprotonUprotonHνollisionsHγtHgHY[VHEuropeansPhysicalsJournalsCTH2018THabTHZcY 4.2 17

231 wργsurρmρntsHoτHtψρHproπuνtionHνrossHsρνtionHγnπHtψρHμrγnνψinχHτrγνtionTHγnπHνonstrγintsHonH
γnomγlousHtriplρHχγuχρHνouplinχsHγtVHEuropeansPhysicalsJournalsCTH2018THabTHY_^ 4.2 29

230 wργsurρmρntHoτHγssoνiγtρπHℓHSHνψγrmHproπuνtionHinHprotonUprotonHνollisionsHγtVHEuropeansPhysicals
JournalsCTH2018THabTHZba 4.2 11

229
wργsurρmρntHoτHtψρHinνlusivρHPHmγtψrm{t}ovρrlinρ{mγtψrm{t}}HQHνrossHsρνtionHinHppHνollisionsHγtHPH
sqrt{s}g^VXZHQH’ρ HusinχHτinγlHstγtρsHwitψHγtHlργstHonρHνψγrχρπHlρptonVHJournalsofsHighsEnergysPhysicsTH
2018THZXYbTHY

5.4 3
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228 ~ργrνψHτorHnγturγlHsupρrsymmρtryHinHρvρntsHwitψHtopHquγrkHpγirsHγnπHpψotonsHinHppHνollisionsHγtHPH
sqrt{s}gbHQH’ρ VHJournalsofsHighsEnergysPhysicsTH2018THZXYbTHY 5.4

227
~ργrνψHτorHnρwHpψρnomρnγHinHτinγlHstγtρsHwitψHtwoHoppositρUνψγrχρTHsγmρUτlγvorHlρptonsTHjρtsTHγnπH
missinχHtrγnsvρrsρHmomρntumHinHppHνollisionsHγtHPHsqrt{s}gY[HQH’ρ VHJournalsofsHighsEnergysPhysicsTH
2018THZXYbTHY

5.4 2

226
~ργrνψHτorHsupρrsymmρtryHinHρvρntsHwitψHγtHlργstHtψrρρHρlρνtronsHorHmuonsTHjρtsTHγnπHmissinχH
trγnsvρrsρHmomρntumHinHprotonUprotonHνollisionsHγtHPHsqrt{s}gY[HQH’ρ VHJournalsofsHighsEnergys
PhysicsTH2018THZXYbTHY

5.4 4

225 momμinρπHsργrνψHτorHρlρνtrowργkHproπuνtionHoτHνψγrχinosHγnπHnρutrγlinosHinHprotonUprotonH
νollisionsHγtHPHsqrt{s}gY[HQH’ρ VHJournalsofsHighsEnergysPhysicsTH2018THZXYbTHY 5.4 45

224 ~ργrνψHτorHρlρνtrowργkHproπuνtionHoτHνψγrχinosHγnπHnρutrγlinosHinHmultilρptonHτinγlHstγtρsHinH
protonUprotonHνollisionsHγtHPHsqrt{s}gY[HQH’ρ VHJournalsofsHighsEnergysPhysicsTH2018THZXYbTHY 5.4 40

223 wργsurρmρntHoτHπiττρrρntiγlHνrossHsρνtionsHinHtψρHkinρmγtiνHγnχulγrHvγriγμlρHiRHτorHinνlusivρHℓH
μosonHproπuνtionHinHppHνollisionsHγtHPHsqrt{s}gbHQH’ρ VHJournalsofsHighsEnergysPhysicsTH2018THZXYbTHY 5.4 2

222 mompγrinχHtrγnsvρrsρHmomρntumHμγlγnνρHoτHμHjρtHpγirsHinHppHγnπHzμzμHνollisionsHγtHPH
sqrt{sΞ{mγtψrm{xx}}}g^VXZHQH’ρ VHJournalsofsHighsEnergysPhysicsTH2018THZXYbTHY 5.4 8

221 wργsurρmρntHoτHnormγlizρπHπiττρrρntiγlHPHmγtψrm{t}ovρrlinρ{mγtψrm{t}}HQHνrossHsρνtionsHinHtψρH
πilρptonHνψγnnρlHτromHppHνollisionsHγtHPHsqrt{s}gY[HQH’ρ VHJournalsofsHighsEnergysPhysicsTH2018THZXYbTHY 5.4 12

220 monstrγintsHonHtψρHπouμlρUpγrtonHsνγttρrinχHνrossHsρνtionHτromHsγmρUsiχnH¯HμosonHpγirHproπuνtionH
inHprotonUprotonHνollisionsHγtHPHsqrt{s}gbHQH’ρ VHJournalsofsHighsEnergysPhysicsTH2018THZXYbTHY 5.4 13

219 ~ργrνψHτorHℓℓHrρsonγnνρsHinHtψρHZâ��Z˛‰HτinγlHstγtρHinHprotonUprotonHνollisionsHγtHY[H’ρ VHJournalsofs
HighsEnergysPhysicsTH2018THZXYbTHY 5.4 3

218 ~ργrνψHτorHmγssivρHrρsonγnνρsHπρνγyinχHintoH¯¯TH¯ℓTHℓℓTHq¯THγnπHqℓHwitψHπijρtHτinγlHstγtρsHγtH
sgY[HH’ρ VHPhysicalsReviewsDTH2018THcaTH 4.9 20

217 wργsurρmρntHoτHtψρH˛�μHpolγrizγtionHγnπHγnχulγrHpγrγmρtρrsHinH˛�μUhtWˇ�˛�HπρνγysHτromHppHνollisionsH
γtHsgaHγnπHbH’ρ VHPhysicalsReviewsDTH2018THcaTH 4.9 6

216
~ργrνψHτorHχγuχρUmρπiγtρπHsupρrsymmρtryHinHρvρntsHwitψHγtHlργstHonρHpψotonHγnπHmissinχH
trγnsvρrsρHmomρntumHinHppHνollisionsHγtHsgY[’ρ VHPhysicssLetters,sSectionsB:sNuclear,sElementarys
ParticlesandsHigh-EnergysPhysicsTH2018THabXTHYYbUY][

4.2 9

215 losρUoinstρinHνorrρlγtionsHinHppTHpzμTHγnπHzμzμHνollisionsHγtHsxxgXVcâ��aH’ρ VHPhysicalsReviewsCTH
2018THcaTH 2.7 15

214 wργsurρmρntHoτHπiττρrρntiγlHνrossHsρνtionsHτorHtψρHproπuνtionHoτHtopHquγrkHpγirsHγnπHoτHγππitionγlH
jρtsHinHlρptonSjρtsHρvρntsHτromHppHνollisionsHγtHsgY[HH’ρ VHPhysicalsReviewsDTH2018THcaTH 4.9 20

213 ~ργrνψHτorHnρwHpψysiνsHinHτinγlHstγtρsHwitψHγnHρnρrχρtiνHjρtHorHγHψγπroniνγllyHπρνγyinχH¯HorHℓHμosonH
γnπHtrγnsvρrsρHmomρntumHimμγlγnνρHγtHsgY[HH’ρ VHPhysicalsReviewsDTH2018THcaTH 4.9 51

212 tρtHpropρrtiρsHinHzμzμHγnπHppHνollisionsHγtHPHsqrt{sΞ{mγtψrm{x}emγtψrm{x}}}g^VXZHQH’ρ VHJournalsofs
HighsEnergysPhysicsTH2018THZXYbTHY 5.4 7

211 ~ργrνψHτorHsupρrsymmρtryHwitψHriχχsHμosonHtoHπipψotonHπρνγysHusinχHtψρHrγzorHvγriγμlρsHγtH
sgY[’ρ VHPhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2018THaacTHY__UYcX4.2 4
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210
~ργrνψHτorHpγirHproπuνtionHoτHvρνtorUlikρHquγrksHinHtψρHμ¯μi¯HνψγnnρlHτromHprotonâ��protonH
νollisionsHγtHsgY[’ρ VHPhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysics
TH2018THaacTHbZUYX_

4.2 29

209 wργsurρmρntHoτHtψρHγssoνiγtρπHproπuνtionHoτHγHsinχlρHtopHquγrkHγnπHγHℓHμosonHinHppHνollisionsHγtH
sgY[’ρ VHPhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2018THaacTH[^bU[b]4.2 11

208 ~ργrνψHτorHnρwHlonχUlivρπHpγrtiνlρsHγtHsgY[H’ρ VHPhysicssLetters,sSectionsB:sNuclear,sElementarys
ParticlesandsHigh-EnergysPhysicsTH2018THabXTH][ZU]^] 4.2 20

207
~ργrνψHτorHsupρrsymmρtryHinHρvρntsHwitψHonρHlρptonHγnπHmultiplρHjρtsHρxploitinχHtψρHγnχulγrH
νorrρlγtionHμρtwρρnHtψρHlρptonHγnπHtψρHmissinχHtrγnsvρrsρHmomρntumHinHprotonâ��protonHνollisionsH
γtHsgY[’ρ VHPhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2018TH
abXTH[b]U]Xc

4.2 2

206 ~ργrνψHτorHγHnρwHsνγlγrHrρsonγnνρHπρνγyinχHtoHγHpγirHoτHℓHμosonsHinHprotonUprotonHνollisionsHγtHPH
sqrt{s}gY[HQH’ρ VHJournalsofsHighsEnergysPhysicsTH2018THZXYbTHY 5.4 22

205 zρrτormγnνρHoτHtψρHmw~HmuonHπρtρνtorHγnπHmuonHrρνonstruνtionHwitψHprotonUprotonHνollisionsHγtH
â��sgY[H’ρ VHJournalsofsInstrumentationTH2018THY[THzX_XY^UzX_XY^ 1 118

204 ~ργrνψHτorHstγnπγrπHmoπρlHproπuνtionHoτHτourHtopHquγrksHwitψHsγmρUsiχnHγnπHmultilρptonHτinγlH
stγtρsHinHprotonUprotonHνollisionsHγtVHEuropeansPhysicalsJournalsCTH2018THabTHY]X 4.2 20

203 olliptiνHplowHoτHmψγrmHγnπH~trγnχρHrγπronsHinHriχψUwultipliνityHpSzμHmollisionsHγtH
sqrt−sΞ{xx}]gbVY_HH’ρ VHPhysicalsReviewsLettersTH2018THYZYTHXbZ[XY 7.4 35

202 wργsurρmρntHoτHμHψγπronHliτρtimρsHinHppHνollisionsHγtVHEuropeansPhysicalsJournalsCTH2018THabTH]^a 4.2 9

201
~tuπyHoτHjρtHquρnνψinχHwitψHisolγtρπUpψotonSjρtHνorrρlγtionsHinHzμzμHγnπHppHνollisionsHγtH
sxxg^VXZ´ ’ρ VHPhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2018TH
ab^THY]U[c

4.2 21

200 ~ργrνψHτorHtopHsquγrksHγnπHπγrkHmγttρrHpγrtiνlρsHinHoppositρUνψγrχρHπilρptonHτinγlHstγtρsHγtH
sgY[HH’ρ VHPhysicalsReviewsDTH2018THcaTH 4.9 26

199 monstrγininχHqluonHnistriμutionsHinHxuνlρiH–sinχHnijρtsHinHzrotonUzrotonHγnπHzrotonUvργπHmollisionsH
γtHsqrt−sΞ{xx}]g^VXZHH’ρ VHPhysicalsReviewsLettersTH2018THYZYTHX_ZXXZ 7.4 8

198 yμsρrvγtionHoτHtt−ovρrH´fl]rHzroπuνtionVHPhysicalsReviewsLettersTH2018THYZXTHZ[YbXY 7.4 96

197
~ργrνψHτorHzψysiνsHlρyonπHtψρH~tγnπγrπHwoπρlHinHovρntsHwitψHriχψUwomρntumHriχχsHlosonsHγnπH
wissinχH’rγnsvρrsρHwomρntumHinHzrotonUzrotonHmollisionsHγtHY[´ ’ρ VHPhysicalsReviewsLettersTH2018TH
YZXTHZ]YbXY

7.4 9

196 ~ργrνψHτorHrργvyHxρutrγlHvρptonsHinHovρntsHwitψH’ψrρρHmψγrχρπHvρptonsHinHzrotonUzrotonH
mollisionsHγtHsqrt−s]gY[HH’ρ VHPhysicalsReviewsLettersTH2018THYZXTHZZYbXY 7.4 62

195 ~ργrνψHτorHvρνtorlikρHliχψtUτlγvorHquγrkHpγrtnρrsHinHprotonUprotonHνollisionsHγtHsgbHH’ρ VHPhysicals
ReviewsDTH2018THcaTH 4.9 6

194
~ργrνψHτorHsinχlρHproπuνtionHoτHγHvρνtorUlikρH’HquγrkHπρνγyinχHtoHγHℓHμosonHγnπHγHtopHquγrkHinH
protonâ��protonHνollisionsHγtHsgY[’ρ VHPhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesands
High-EnergysPhysicsTH2018THabYTH^a]U_XX

4.2 24

193
~ργrνψHτorHγHmγssivρHrρsonγnνρHπρνγyinχHtoHγHpγirHoτHriχχsHμosonsHinHtψρHτourHμHquγrkHτinγlHstγtρHinH
protonâ��protonHνollisionsHγtHsgY[’ρ VHPhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesands
High-EnergysPhysicsTH2018THabYTHZ]]UZ_c

4.2 22
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192 ~ργrνψHτorHtψρH±P^^_bQH~tγtρHnρνγyinχHintoHlΞ{s}Λ{X}ˇ�Λ{´–}HinHzrotonUzrotonHmollisionsHγtH
sqrt−s]gbHH’ρ VHPhysicalsReviewsLettersTH2018THYZXTHZXZXX^ 7.4 36

191
wργsurρmρntsHoτHtψρHPmγtψrmH{p}mγtψrmH{p}riχψtγrrowHmγtψrm{ℓ}mγtψrm{ℓ}QHproπuνtionHνrossH
sρνtionHγnπHtψρHPmγtψrm{ℓ}riχψtγrrowH]ρllHQHμrγnνψinχHτrγνtionTHγnπHνonstrγintsHonHγnomγlousHtriplρH
χγuχρHνouplinχsHγtHPsqrt{s}HgHY[TtρxtH{’ρ }HQH2018THabTHY

3

190 wργsurρmρntHoτHμHψγπronHliτρtimρsHinHppHνollisionsHγtHPsqrt{s}HgHbQHPTtρxtH{’ρ}tρxtH{ }QH2018THabTHY 1

189
kzimutψγlHγnisotropyHoτHνψγrχρπHpγrtiνlρsHwitψHtrγnsvρrsρHmomρntumHupHtoHYXX´ qρ WνHinHzμzμH
νollisionsHγtHsxxg^VXZ´ ’ρ VHPhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-Energys
PhysicsTH2018THaa_THYc^UZY_

4.2 27

188 ~ργrνψHτorHPHmγtψrm{t}ovρrlinρ{mγtψrm{t}}mγtψrm{r}HQHproπuνtionHinHtψρHγllUjρtHτinγlHstγtρHinH
protonUprotonHνollisionsHγtHPHsqrt{s}gY[HQH’ρ VHJournalsofsHighsEnergysPhysicsTH2018THZXYbTHY 5.4 13

187 ~ργrνψHτorHrρsonγnνρsHinHtψρHmγssHspρνtrumHoτHmuonHpγirsHproπuνρπHinHγssoνiγtionHwitψHμHquγrkHjρtsH
inHprotonUprotonHνollisionsHγtHPHsqrt{s}gbHQHγnπHY[H’ρ VHJournalsofsHighsEnergysPhysicsTH2018THZXYbTHY 5.4 7

186 wργsurρmρntHoτHtψρHχroomρπHjρtHmγssHinHzμzμHγnπHppHνollisionsHγtHPHsqrt{sΞ{mγtψrm{xx}}}g^VXZHQH
’ρ VHJournalsofsHighsEnergysPhysicsTH2018THZXYbTHY 5.4 5

185 ~ργrνψHτorHpγirUproπuνρπHrρsonγnνρsHπρνγyinχHtoHquγrkHpγirsHinHprotonUprotonHνollisionsHγtH
sgY[HH’ρ VHPhysicalsReviewsDTH2018THcbTH 4.9 8

184
~ργrνψHτorHψργvyHrρsonγnνρsHπρνγyinχHintoHγHvρνtorHμosonHγnπHγHriχχsHμosonHinHτinγlHstγtρsHwitψH
νψγrχρπHlρptonsTHnρutrinosHγnπHμHquγrksHγtHPHsqrt{s}gY[HQH’ρ VHJournalsofsHighsEnergysPhysicsTH2018TH
ZXYbTHY

5.4 7

183
~ργrνψHτorHnρwHpψρnomρnγHinHτinγlHstγtρsHwitψHtwoHoppositρUνψγrχρTHsγmρUτlγvorHlρptonsTHjρtsTHγnπH
missinχHtrγnsvρrsρHmomρntumHinHppHνollisionsHγtHPHsqrt{s}gY[HQH’ρ VHJournalsofsHighsEnergysPhysicsTH
2018THZXYbTHY

5.4 14

182 ~ργrνψHτorHnγturγlHγnπHsplitHsupρrsymmρtryHinHprotonUprotonHνollisionsHγtHPHsqrt{s}gY[HQH’ρ HinHτinγlH
stγtρsHwitψHjρtsHγnπHmissinχHtrγnsvρrsρHmomρntumVHJournalsofsHighsEnergysPhysicsTH2018THZXYbTHY 5.4 39

181 zsρuπorγpiπityHγnπHtrγnsvρrsρHmomρntumHπρpρnπρnνρHoτHτlowHψγrmoniνsHinHpzμHγnπHzμzμH
νollisionsVHPhysicalsReviewsCTH2018THcbTH 2.7 6

180 ~ργrνψHτorHπρνγysHoτHstoppρπHρxotiνHlonχUlivρπHpγrtiνlρsHproπuνρπHinHprotonUprotonHνollisionsHγtHPH
sqrt{s}gY[HQH’ρ VHJournalsofsHighsEnergysPhysicsTH2018THZXYbTHY 5.4 6

179
~ργrνψHτorHγnHρxotiνHπρνγyHoτHtψρHriχχsHμosonHtoHγHpγirHoτHliχψtHpsρuπosνγlγrsHinHtψρHτinγlHstγtρHoτH
twoHmuonsHγnπHtwoHˇ�HlρptonsHinHprotonUprotonHνollisionsHγtHPHsqrt{s}gY[HQH’ρ VHJournalsofsHighs
EnergysPhysicsTH2018THZXYbTHY

5.4 14

178 ~ργrνψHτorHγHνψγrχρπHriχχsHμosonHπρνγyinχHtoHνψγrmHγnπHμottomHquγrksHinHprotonUprotonHνollisionsH
γtHPHsqrt{s}gbHQH’ρ VHJournalsofsHighsEnergysPhysicsTH2018THZXYbTHY 5.4 16

177 ~ργrνψHτorHtopHsquγrksHπρνγyinχHviγHτourUμoπyHorHνψγrχinoUmρπiγtρπHmoπρsHinHsinχlρUlρptonHτinγlH
stγtρsHinHprotonUprotonHνollisionsHγtHPHsqrt{s}gY[HQH’ρ VHJournalsofsHighsEnergysPhysicsTH2018THZXYbTHY 5.4 6

176 mψγrχρπUpγrtiνlρHnuνlργrHmoπiτiνγtionHτγνtorsHinH±ρ±ρHνollisionsHγtHPHsqrt{sΞ{mγtψrm{xx}}}HgH^V]]HQH
’ρ VHJournalsofsHighsEnergysPhysicsTH2018THZXYbTHY 5.4 11

175 zrρνisionHmργsurρmρntHoτHtψρHstruνturρHoτHtψρHmw~HinnρrHtrγνkinχHsystρmHusinχHnuνlργrH
intρrγνtionsVHJournalsofsInstrumentationTH2018THY[THzYXX[]UzYXX[] 1 7
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174 wργsurρmρntHoτHtψρHtopHquγrkHmγssHwitψHlρptonSjρtsHτinγlHstγtρsHusinχHνollisionsHγtVHEuropeans
PhysicalsJournalsCTH2018THabTHbcY 4.2 13

173 knχulγrHγnγlysisHoτHtψρHπρνγyHlSUhuS˛…S˛…â��HinHprotonUprotonHνollisionsHγtHsgbHH’ρ VHPhysicalsReviewsDTH
2018THcbTH 4.9 8

172 wργsurρmρntsHoτHtψρHπiττρrρntiγlHjρtHνrossHsρνtionHγsHγHτunνtionHoτHtψρHjρtHmγssHinHπijρtHρvρntsHτromH
protonUprotonHνollisionsHγtHPHsqrt{s}gY[HQH’ρ VHJournalsofsHighsEnergysPhysicsTH2018THZXYbTHY 5.4 14

171 wργsurρmρntsHoτHriχχsHμosonHpropρrtiρsHinHtψρHπipψotonHπρνγyHνψγnnρlHinHprotonUprotonHνollisionsH
γtHPHsqrt{s}gY[HQH’ρ VHJournalsofsHighsEnergysPhysicsTH2018THZXYbTHY 5.4 37

170 ovρntHsψγpρHvγriγμlρsHmργsurρπHusinχHmultijρtHτinγlHstγtρsHinHprotonUprotonHνollisionsHγtHPH
sqrt{s}gY[HQH’ρ VHJournalsofsHighsEnergysPhysicsTH2018THZXYbTHY 5.4 3

169 ~ργrνψHτorHpψysiνsHμρyonπHtψρHstγnπγrπHmoπρlHinHψiχψUmγssHπipψotonHρvρntsHτromHprotonUprotonH
νollisionsHγtHsgY[HH’ρ VHPhysicalsReviewsDTH2018THcbTH 4.9 14

168 ~ργrνψHτorHvρptoquγrksHmouplρπHtoH’ψirπUqρnρrγtionH{uγrksHinHzrotonUzrotonHmollisionsHγtH
sqrt−s]gY[HH’ρ VHPhysicalsReviewsLettersTH2018THYZYTHZ]YbXZ 7.4 20

167 ~ργrνψHτorHlonχUlivρπHpγrtiνlρsHwitψHπisplγνρπHvρrtiνρsHinHmultijρtHρvρntsHinHprotonUprotonHνollisionsH
γtHsgY[HH’ρ VHPhysicalsReviewsDTH2018THcbTH 4.9 12

166 wργsurρmρntHoτHjρtHsuμstruνturρHoμsρrvγμlρsHinHtt´flHρvρntsHτromHprotonUprotonHνollisionsHγtH
sgY[HH’ρ VHPhysicalsReviewsDTH2018THcbTH 4.9 12

165
~ργrνψρsHτorHpγirHproπuνtionHoτHνψγrχinosHγnπHtopHsquγrksHinHτinγlHstγtρsHwitψHtwoHoppositρlyH
νψγrχρπHlρptonsHinHprotonUprotonHνollisionsHγtHPHsqrt{s}gY[HQH’ρ VHJournalsofsHighsEnergysPhysicsTH
2018THZXYbTHY

5.4 12

164
~ργrνψHτorHnγrrowHγnπHμroγπHπijρtHrρsonγnνρsHinHprotonUprotonHνollisionsHγtHPHsqrt{s}gY[HQH’ρ HγnπH
νonstrγintsHonHπγrkHmγttρrHmρπiγtorsHγnπHotψρrHnρwHpγrtiνlρsVHJournalsofsHighsEnergysPhysicsTH2018TH
ZXYbTHY

5.4 50

163 ~ργrνψHτorHℓ˛‡HrρsonγnνρsHusinχHlρptoniνHγnπHψγπroniνHτinγlHstγtρsHinHprotonUprotonHνollisionsHγtHPH
sqrt{s}gY[HQH’ρ VHJournalsofsHighsEnergysPhysicsTH2018THZXYbTHY 5.4 11

162 wργsurρmρntHoτHtψρHproπuνtionHνrossHsρνtionHτorHsinχlρHtopHquγrksHinHγssoνiγtionHwitψH¯HμosonsHinH
protonUprotonHνollisionsHγtHPHsqrt{s}gY[HQH’ρ VHJournalsofsHighsEnergysPhysicsTH2018THZXYbTHY 5.4 5

161 ~ργrνψHτorHμlγνkHψolρsHγnπHspψγlρronsHinHψiχψUmultipliνityHτinγlHstγtρsHinHprotonUprotonHνollisionsHγtHPH
sqrt{s}gY[HQH’ρ VHJournalsofsHighsEnergysPhysicsTH2018THZXYbTHY 5.4 9

160 ~ργrνψHτorHsupρrsymmρtryHinHρvρntsHwitψHγHˇ�HlρptonHpγirHγnπHmissinχHtrγnsvρrsρHmomρntumHinH
protonUprotonHνollisionsHγtHPHsqrt{s}gY[HQH’ρ VHJournalsofsHighsEnergysPhysicsTH2018THZXYbTHY 5.4 14

159 yμsρrvγtionHoτHwρπiumUsnπuνρπHwoπiτiνγtionsHoτHtρtHprγχmρntγtionHinHzμUzμHmollisionsHγtH
sqrt−sΞ{xx}]g^VXZHH’ρ H–sinχHssolγtρπHzψotonU’γχχρπHtρtsVHPhysicalsReviewsLettersTH2018THYZYTHZ]Z[XY 7.4 15

158 ~ργrνψHτorHtψρHπρνγyHoτHγHriχχsHμosonHinHtψρHâ��â�� ˛‡HνψγnnρlHinHprotonUprotonHνollisionsHγtHPHsqrt{s}gY[HQH
’ρ VHJournalsofsHighsEnergysPhysicsTH2018THZXYbTHY 5.4 11

157 zρrτormγnνρHoτHrρνonstruνtionHγnπHiπρntiτiνγtionHoτHˇ�HlρptonsHπρνγyinχHtoHψγπronsHγnπHvˇ�HinHppH
νollisionsHγtHâ��sgY[H’ρ VHJournalsofsInstrumentationTH2018THY[THzYXXX^UzYXXX^ 1 29
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156 oviπρnνρHτorHtψρHkssoνiγtρπHzroπuνtionHoτHγH~inχlρH’opH{uγrkHγnπHγHzψotonHinHzrotonUzrotonH
mollisionsHγtHsqrt−s]gY[HH’ρ VHPhysicalsReviewsLettersTH2018THYZYTHZZYbXZ 7.4 6

155 ~ργrνψHτorHtψirπUχρnρrγtionHsνγlγrHlρptoquγrksHπρνγyinχHtoHγHtopHquγrkHγnπHγHlρptonHγtVHEuropeans
PhysicalsJournalsCTH2018THabTHaXa 4.2 23

154 wργsurρmρntHoτHπiττρrρntiγlHνrossHsρνtionsHτorHμosonHproπuνtionHinHγssoνiγtionHwitψHjρtsHinH
protonUprotonHνollisionsHγtVHEuropeansPhysicalsJournalsCTH2018THabTHc_^ 4.2 19

153 ~tuπiρsHoτHγnπHmρsonsHinνluπinχHtψρHoμsρrvγtionHoτHtψρHπρνγyHinHprotonUprotonHνollisionsHγtVH
EuropeansPhysicalsJournalsCTH2018THabTHc[c 4.2 12

152 yμsρrvγtionHoτHtψρHℓUhˇ�â��Λ{S}â��Λ{U}HnρνγyHinHppHmollisionsHγtHsqrt−s]gY[HH’ρ VHPhysicalsReviewsLettersTH
2018THYZYTHY]YbXY 7.4 1

151 ~ργrνψHτorHγHψργvyHrρsonγnνρHπρνγyinχHintoHγHℓHμosonHγnπHγHℓHorH¯HμosonHinHZâ��ZqHτinγlHstγtρsHγtHPH
sqrt{s}gY[HQH’ρ VHJournalsofsHighsEnergysPhysicsTH2018THZXYbTHY 5.4 7

150 wργsurρmρntHoτHνψγrχρπHpγrtiνlρHspρνtrγHinHminimumUμiγsHρvρntsHτromHprotonUprotonHνollisionsHγtVH
EuropeansPhysicalsJournalsCTH2018THabTH_ca 4.2 9

149 ~ργrνψHτorHlρptonUτlγvorHviolγtinχHπρνγysHoτHψργvyHrρsonγnνρsHγnπHquγntumHμlγνkHψolρsHtoHρ˛…HτinγlH
stγtρsHinHprotonUprotonHνollisionsHγtHPHsqrt{s}gY[HQH’ρ VHJournalsofsHighsEnergysPhysicsTH2018THZXYbTHY 5.4 3

148 ~ργrνψHτorHnρwHpψysiνsHinHπijρtHγnχulγrHπistriμutionsHusinχHprotonUprotonHνollisionsHγtHγnπH
νonstrγintsHonHπγrkHmγttρrHγnπHotψρrHmoπρlsVHEuropeansPhysicalsJournalsCTH2018THabTHabc 4.2 19

147 kzimutψγlHνorrρlγtionsHτorHinνlusivρHZUjρtTH[UjρtTHγnπH]UjρtHρvρntsHinHppHνollisionsHγtHPsqrt{s}gHY[~ψμoxH
{’ρ }QVHEuropeansPhysicalsJournalsCTH2018THabTHY 4.2 4

146 ~ργrνψHτorHψiχψUmγssHrρsonγnνρsHinHτinγlHstγtρsHwitψHγHlρptonHγnπHmissinχHtrγnsvρrsρHmomρntumHγtH
PHsqrt{s}gY[HQH’ρ VHJournalsofsHighsEnergysPhysicsTH2018THZXYbTHY 5.4 15

145 wργsurρmρntHoτHtψρHunπρrlyinχHρvρntHγνtivityHinHinνlusivρHℓHμosonHproπuνtionHinHprotonUprotonH
νollisionsHγtHPHsqrt{s}gY[HQH’ρ VHJournalsofsHighsEnergysPhysicsTH2018THZXYbTHY 5.4 8

144 ~ργrνψHτorHrρsonγntHpγirHproπuνtionHoτHriχχsHμosonsHπρνγyinχHtoHμottomHquγrkUγntiquγrkHpγirsHinH
protonUprotonHνollisionsHγtHY[H’ρ VHJournalsofsHighsEnergysPhysicsTH2018THZXYbTHY 5.4 10

143 wργsurρmρntHoτHtψρHνrossHsρνtionHinHppHνollisionsHγtHγnπHvγliπγtionHoτHlρptonHγnγlysisHtρνψniquρsVH
EuropeansPhysicalsJournalsCTH2018THabTHaXb 4.2 5

142 ~ργrνψHτorHvρνtorUlikρH’HγnπHlHquγrkHpγirsHinHτinγlHstγtρsHwitψHlρptonsHγtHPHsqrt{s}gY[HQH’ρ VHJournalsofs
HighsEnergysPhysicsTH2018THZXYbTHY 5.4 29

141 ~ργrνψHτorHπγrkHmγttρrHproπuνρπHinHγssoνiγtionHwitψHγHriχχsHμosonHπρνγyinχHtoH˛‡˛‡HorHˇ�HSˇ�Hâ��HγtHPH
sqrt{s}gY[HQH’ρ VHJournalsofsHighsEnergysPhysicsTH2018THZXYbTHY 5.4 7

140 ~ργrνψHτorHγππitionγlHnρutrγlHw~~wHriχχsHμosonsHinHtψρHˇ�Hˇ�HτinγlHstγtρHinHprotonUprotonHνollisionsHγtH
PHsqrt{s}gY[HQH’ρ VHJournalsofsHighsEnergysPhysicsTH2018THZXYbTHY 5.4 42

139 ~ργrνψHτorHzγirUzroπuνρπH}ρsonγnνρsHoγνψHnρνγyinχHintoHγtHvργstHpourH{uγrksHinHzrotonUzrotonH
mollisionsHγtHsqrt−s]gY[HH’ρ VHPhysicalsReviewsLettersTH2018THYZYTHY]YbXZ 7.4 1
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138 ~ργrνψHτorHγHψργvyHrρsonγnνρHπρνγyinχHtoHγHpγirHoτHvρνtorHμosonsHinHtψρHlρptonHplusHmρrχρπHjρtHτinγlH
stγtρHγtHPHsqrt{s}gY[HQH’ρ VHJournalsofsHighsEnergysPhysicsTH2018THZXYbTHY 5.4 7

137 ~ργrνψHτorHγHψργvyHriχψtUψγnπρπH¯HμosonHγnπHγHψργvyHnρutrinoHinHρvρntsHwitψHtwoHsγmρUτlγvorH
lρptonsHγnπHtwoHjρtsHγtHPHsqrt{s}gY[HQH’ρ VHJournalsofsHighsEnergysPhysicsTH2018THZXYbTHY 5.4 20

136 ~ργrνψHτorHγHψργvyHrρsonγnνρHπρνγyinχHintoHγHℓHμosonHγnπHγHvρνtorHμosonHinHtψρHPHnuH
ovρrlinρ{nu}mγtψrm{q}ovρrlinρ{mγtψrm{q}}HQHτinγlHstγtρVHJournalsofsHighsEnergysPhysicsTH2018THZXYbTHY 5.4 6

135 sπρntiτiνγtionHoτHψργvyUτlγvourHjρtsHwitψHtψρHmw~HπρtρνtorHinHppHνollisionsHγtHY[H’ρ VHJournalsofs
InstrumentationTH2018THY[THzX^XYYUzX^XYY 1 152

134 wργsurρmρntHoτHtψρHνrossHsρνtionHτorHtopHquγrkHpγirHproπuνtionHinHγssoνiγtionHwitψHγH¯HorHℓHμosonH
inHprotonUprotonHνollisionsHγtHPHsqrt{s}gY[HQH’ρ VHJournalsofsHighsEnergysPhysicsTH2018THZXYbTHY 5.4 18

133
~ργrνψHτorHμρyonπHtψρHstγnπγrπHmoπρlHriχχsHμosonsHπρνγyinχHintoHγHPH
mγtψrm{μ}ovρrlinρ{mγtψrm{μ}}HQHpγirHinHppHνollisionsHγtHPHsqrt{s}gY[HQH’ρ VHJournalsofsHighsEnergys
PhysicsTH2018THZXYbTHY

5.4 11

132 yμsρrvγtionHoτHtψρHˇ�Ξ{μY}P[zQHγnπHˇ�Ξ{μZ}P[zQHγnπHwργsurρmρntHoτHtψρirHwγssρsVHPhysicalsReviews
LettersTH2018THYZYTHXcZXXZ 7.4 16

131 wργsurρmρntHoτHtψρHwργkHmixinχHγnχlρHusinχHtψρHτorwγrπUμγνkwγrπHγsymmρtryHoτHnrρllUYγnH
ρvρntsHinHνollisionsHγtHbVHEuropeansPhysicalsJournalsCTH2018THabTHaXY 4.2 25

130 wργsurρmρntHoτHpromptHγnπHnonpromptHνψγrmoniumHsupprρssionHinHνollisionsHγtH^VXZVHEuropeans
PhysicalsJournalsCTH2018THabTH^Xc 4.2 37

129 ~ργrνψHτorHlρptonHτlγvourHviolγtinχHπρνγysHoτHtψρHriχχsHμosonHtoH˛…ˇ�HγnπHρˇ�HinHprotonUprotonH
νollisionsHγtHPHsqrt{s}gY[HQH’ρ VHJournalsofsHighsEnergysPhysicsTH2018THZXYbTHY 5.4 19

128
oviπρnνρHτorHγssoνiγtρπHproπuνtionHoτHγHriχχsHμosonHwitψHγHtopHquγrkHpγirHinHτinγlHstγtρsHwitψH
ρlρνtronsTHmuonsTHγnπHψγπroniνγllyHπρνγyinχHˇ�HlρptonsHγtHPHsqrt{s}gY[HQH’ρ VHJournalsofsHighsEnergys
PhysicsTH2018THZXYbTHY

5.4 23

127
~ργrνψHτorHγnHρxotiνHπρνγyHoτHtψρHriχχsHμosonHtoHγHpγirHoτHliχψtHpsρuπosνγlγrsHinHtψρHτinγlHstγtρHwitψH
twoHμHquγrksHγnπHtwoHˇ�HlρptonsHinHprotonâ��protonHνollisionsHγtHsgY[’ρ VHPhysicssLetters,sSectionsB:s
Nuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2018THab^TH]_ZU]bb

4.2 28

126 yμsρrvγtionHoτHriχχsHlosonHnρνγyHtoHlottomH{uγrksVHPhysicalsReviewsLettersTH2018THYZYTHYZYbXY 7.4 79

125 monstrγintsHonHmoπρlsHoτHsνγlγrHγnπHvρνtorHlρptoquγrksHπρνγyinχHtoHγHquγrkHγnπHγHnρutrinoHγtH
sgY[HH’ρ VHPhysicalsReviewsDTH2018THcbTH 4.9 26

124 olρνtrowργkHproπuνtionHoτHtwoHjρtsHinHγssoνiγtionHwitψHγHℓHμosonHinHprotonâ��protonHνollisionsHγtH
Psqrt{s}gHQHY[PTtρxtH{’ρ }QVHEuropeansPhysicalsJournalsCTH2018THabTHY 4.2 12

123
yμsρrvγtionHoτHprotonUtγχχρπTHνρntrγlHPsρmiQρxνlusivρHproπuνtionHoτHψiχψUmγssHlρptonHpγirsHinHppH
νollisionsHγtHY[H’ρ HwitψHtψρHmw~U’y’owHprρνisionHprotonHspρνtromρtρrVHJournalsofsHighsEnergys
PhysicsTH2018THZXYbTHY

5.4 14

122 ~ργrνψHτorHπγrkHmγttρrHinHρvρntsHwitψHρnρrχρtiνTHψγπroniνγllyHπρνγyinχHtopHquγrksHγnπHmissinχH
trγnsvρrsρHmomρntumHγtHPHsqrt{s}gY[HQH’ρ VHJournalsofsHighsEnergysPhysicsTH2018THZXYbTHY 5.4 16

121 ~ργrνψHτorHsinχlρHproπuνtionHoτHvρνtorUlikρHquγrksHπρνγyinχHtoHγHμHquγrkHγnπHγHriχχsHμosonVHJournals
ofsHighsEnergysPhysicsTH2018THZXYbTHY 5.4 12
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120 ~ργrνψHτorHtψρHτlγvorUνψγnχinχHnρutrγlHνurrρntHintρrγνtionsHoτHtψρHtopHquγrkHγnπHtψρHriχχsHμosonH
wψiνψHπρνγysHintoHγHpγirHoτHμHquγrksHγtHPHsqrt{s}gY[HQH’ρ VHJournalsofsHighsEnergysPhysicsTH2018THZXYbTHY 5.4 20

119
~ργrνψHτorHγHsinχlyHproπuνρπHtψirπUχρnρrγtionHsνγlγrHlρptoquγrkHπρνγyinχHtoHγHˇ�HlρptonHγnπHγH
μottomHquγrkHinHprotonUprotonHνollisionsHγtHPHsqrt{s}gY[HQH’ρ VHJournalsofsHighsEnergysPhysicsTH2018TH
ZXYbTHY

5.4 9

118
wργsurρmρntsHoτHπiττρrρntiγlHνrossHsρνtionsHoτHtopHquγrkHpγirHproπuνtionHγsHγHτunνtionHoτHkinρmγtiνH
ρvρntHvγriγμlρsHinHprotonUprotonHνollisionsHγtHPHsqrt{s}gY[HQH’ρ VHJournalsofsHighsEnergysPhysicsTH2018
THZXYbTHY

5.4 10

117 wργsurρmρntHoτHtψρHinρlγstiνHprotonUprotonHνrossHsρνtionHγtHPHsqrt{s}gY[HQH’ρ VHJournalsofsHighs
EnergysPhysicsTH2018THZXYbTHY 5.4 41

116 ~ργrνψHτorHπisγppργrinχHtrγνksHγsHγHsiχnγturρHoτHnρwHlonχUlivρπHpγrtiνlρsHinHprotonUprotonHνollisionsH
γtHPHsqrt{s}gY[HQH’ρ VHJournalsofsHighsEnergysPhysicsTH2018THZXYbTHY 5.4 24

115 ~ργrνψHτorHψiχψUmγssHrρsonγnνρsHinHπilρptonHτinγlHstγtρsHinHprotonUprotonHνollisionsHγtHPHsqrt{s}gY[HQH
’ρ VHJournalsofsHighsEnergysPhysicsTH2018THZXYbTHY 5.4 63

114 ~ργrνψHτorHxγrrowH}ρsonγnνρsHinHtψρHμU’γχχρπHnijρtHwγssH~pρνtrumHinHzrotonUzrotonHmollisionsHγtH
sqrt−s]gbHH’ρ VHPhysicalsReviewsLettersTH2018THYZXTHZXYbXY 7.4 13

113
~ργrνψHτorHriχχsHμosonHpγirHproπuνtionHinHρvρntsHwitψHtwoHμottomHquγrksHγnπHtwoHtγuHlρptonsHinH
protonâ��protonHνollisionsHγtHsgY[’ρ VHPhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesands
High-EnergysPhysicsTH2018THaabTHYXYUYZa

4.2 35

112
~ργrνψHτorHtψρHpγirHproπuνtionHoτHtψirπUχρnρrγtionHsquγrksHwitψHtwoUμoπyHπρνγysHtoHγHμottomHorH
νψγrmHquγrkHγnπHγHnρutrγlinoHinHprotonâ��protonHνollisionsHγtHsgY[’ρ VHPhysicssLetters,sSectionsB:s
Nuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2018THaabTHZ_[UZcY

4.2 12

111 monstrγintsHonHtψρHνψirγlHmγχnρtiνHρττρνtHusinχHνψγrχρUπρpρnπρntHγzimutψγlHνorrρlγtionsHinHpzμH
γnπHzμzμHνollisionsHγtHtψρHmo}xHvγrχρHrγπronHmolliπρrVHPhysicalsReviewsCTH2018THcaTH 2.7 40

110 wργsurρmρntHoτHzromptHnΛ{X}HwρsonHkzimutψγlHknisotropyHinHzμUzμHmollisionsHγtH
sqrt−sΞ{xx}]g^VXZHH’ρ VHPhysicalsReviewsLettersTH2018THYZXTHZXZ[XY 7.4 39

109 ~ργrνψHτorHpγirHproπuνtionHoτHρxνitρπHtopHquγrksHinHtψρHlρptonHSHjρtsHτinγlHstγtρVHPhysicssLetters,s
SectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2018THaabTH[]cU[aX 4.2 6

108
~ργrνψHτorHρxνitρπHquγrksHoτHliχψtHγnπHψργvyHτlγvorHinH˛‡HSHjρtHτinγlHstγtρsHinHprotonâ��protonHνollisionsH
γtHsgY[’ρ VHPhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2018TH
abYTH[cXU]YY

4.2 5

107 ~ργrνψHτorHsupρrsymmρtryHinHprotonUprotonHνollisionsHγtHY[H’ρ HusinχHiπρntiτiρπHtopHquγrksVH
PhysicalsReviewsDTH2018THcaTH 4.9 16

106 oviπρnνρHτorHtψρHriχχsHμosonHπρνγyHtoHγHμottomHquγrkâ��γntiquγrkHpγirVHPhysicssLetters,sSectionsB:s
Nuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2018THabXTH^XYU^[Z 4.2 47

105 ~ργrνψHτorHlowHmγssHvρνtorHrρsonγnνρsHπρνγyinχHintoHquγrkUγntiquγrkHpγirsHinHprotonUprotonH
νollisionsHγtHPHsqrt{s}gY[HQH’ρ VHJournalsofsHighsEnergysPhysicsTH2018THZXYbTHY 5.4 28

104 wργsurρmρntHoτHγnχulγrHpγrγmρtρrsHτromHtψρHπρνγyHlXHUhHuiX˛…S˛…â��HinHprotonâ��protonHνollisionsHγtH
sgb’ρ VHPhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2018THabYTH^YaU^]Y4.2 44

103 xuνlργrHmoπiτiνγtionHτγνtorHoτHnXHmρsonsHinHzμzμHνollisionsHγtHsxxg^VXZ’ρ VHPhysicssLetters,s
SectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2018THabZTH]a]U]c_ 4.2 61
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102
~ργrνψHτorH}UpγrityHviolγtinχHsupρrsymmρtryHinHppHνollisionsHγtHsgY[’ρ HusinχHμHjρtsHinHγHτinγlHstγtρH
witψHγHsinχlρHlρptonTHmγnyHjρtsTHγnπHψiχψHsumHoτHlγrχρUrγπiusHjρtHmγssρsVHPhysicssLetters,sSectionsB:s
Nuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2018THab[THYY]UY[c

4.2 8

101
~ργrνψHτorHnρwHpψysiνsHinHρvρntsHwitψHtwoHsoτtHoppositρlyHνψγrχρπHlρptonsHγnπHmissinχHtrγnsvρrsρH
momρntumHinHprotonâ��protonHνollisionsHγtHsgY[’ρ VHPhysicssLetters,sSectionsB:sNuclear,sElementarys
ParticlesandsHigh-EnergysPhysicsTH2018THabZTH]]XU]_a

4.2 34

100
~ργrνψHτorHψiχψUmγssHπipψotonHrρsonγnνρsHinHprotonâ��protonHνollisionsHγtHY[H’ρ HγnπHνomμinγtionH
witψHbH’ρ HsργrνψVHPhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH
2017THa_aTHY]aUYaX

4.2 55

99 ~ργrνψHτorHsupρrsymmρtryHinHρvρntsHwitψHonρHlρptonHγnπHmultiplρHjρtsHinHprotonUprotonHνollisionsHγtH
sgY[HH’ρ VHPhysicalsReviewsDTH2017THc^TH 4.9 7

98 snνlusivρHsργrνψHτorHsupρrsymmρtryHusinχHrγzorHvγriγμlρsHinHppHνollisionsHγtHsgY[HH’ρ VHPhysicals
ReviewsDTH2017THc^TH 4.9 9

97 wργsurρmρntHoτHtψρH−pormulγdHsρρHtρxt]HproπuνtionHνrossHsρνtionHusinχHρvρntsHinHtψρH−pormulγdHsρρH
tρxt]HτinγlHstγtρHinHppHνollisionsHγtH−pormulγdHsρρHtρxt]VHEuropeansPhysicalsJournalsCTH2017THaaTHYaZ 4.2 22

96 ~ργrνψHτorHρlρνtrowργkHproπuνtionHoτHνψγrχinosHinHτinγlHstγtρsHwitψHtwoHˇ�HlρptonsHinHppHνollisionsHγtHPH
sqrt{s}gbHQH’ρ VHJournalsofsHighsEnergysPhysicsTH2017THZXYaTHY 5.4 7

95 wργsurρmρntHoτHpromptHγnπHnonpromptH−pormulγdHsρρHtρxt]HproπuνtionHinH−pormulγdHsρρHtρxt]HγnπH
−pormulγdHsρρHtρxt]HνollisionsHγtH−pormulγdHsρρHtρxt]VHEuropeansPhysicalsJournalsCTH2017THaaTHZ_c 4.2 26

94 ~upprρssionHoτHiPY~QTHiPZ~QTHγnπHiP[~QHquγrkoniumHstγtρsHinHzμzμHνollisionsHγtHsxxgZVa_’ρ VHPhysicss
Letters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2017THaaXTH[^aU[ac 4.2 57

93
kHsργrνψHτorHnρwHpψρnomρnγHinHppHνollisionsHγtH−pormulγdHsρρHtρxt]HinHτinγlHstγtρsHwitψHmissinχH
trγnsvρrsρHmomρntumHγnπHγtHlργstHonρHjρtHusinχHtψρH−pormulγdHsρρHtρxt]HvγriγμlρVHEuropeansPhysicals
JournalsCTH2017THaaTHZc]

4.2 21

92
~ργrνψHτorHsinχlρHproπuνtionHoτHγHψργvyHvρνtorUlikρH’HquγrkHπρνγyinχHtoHγHriχχsHμosonHγnπHγHtopH
quγrkHwitψHγHlρptonHγnπHjρtsHinHtψρHτinγlHstγtρVHPhysicssLetters,sSectionsB:sNuclear,sElementarysParticles
andsHigh-EnergysPhysicsTH2017THaaYTHbXUYX^

4.2 11

91
~ργrνψHτorHnγrrowHrρsonγnνρsHinHπilρptonHmγssHspρνtrγHinHprotonâ��protonHνollisionsHγtHsgY[’ρ HγnπH
νomμinγtionHwitψHbH’ρ HπγtγVHPhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-Energys
PhysicsTH2017THa_bTH^aUbX

4.2 50

90
~ργrνψHτorHπijρtHrρsonγnνρsHinHprotonâ��protonHνollisionsHγtHsgY[’ρ HγnπHνonstrγintsHonHπγrkHmγttρrH
γnπHotψρrHmoπρlsVHPhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH
2017THa_cTH^ZXU^]Z

4.2 74

89
~ργrνψHτorHψργvyHrρsonγnνρsHπρνγyinχHintoHγHvρνtorHμosonHγnπHγHriχχsHμosonHinHτinγlHstγtρsHwitψH
νψγrχρπHlρptonsTHnρutrinosTHγnπHμHquγrksVHPhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesands
High-EnergysPhysicsTH2017THa_bTHY[aUY_Z

4.2 13

88 yμsρrvγtionHoτHmψγrχρUnρpρnπρntHkzimutψγlHmorrρlγtionsHinHpUzμHmollisionsHγnπHstsHsmpliνγtionHτorH
tψρH~ργrνψHτorHtψρHmψirγlHwγχnρtiνHoττρνtVHPhysicalsReviewsLettersTH2017THYYbTHYZZ[XY 7.4 72

87 oviπρnνρHτorHνollρνtivityHinHppHνollisionsHγtHtψρHvrmVHPhysicssLetters,sSectionsB:sNuclear,sElementarys
ParticlesandsHigh-EnergysPhysicsTH2017THa_^THYc[UZZX 4.2 171

86 ~ργrνψHτorH~upρrsymmρtryHinHppHmollisionsHγtHsqrt−s]gY[HH’ρ HinHtψρH~inχlρUvρptonHpinγlH~tγtρH–sinχH
tψρH~umHoτHwγssρsHoτHvγrχρU}γπiusHtρtsVHPhysicalsReviewsLettersTH2017THYYcTHY^YbXZ 7.4 7

85 wργsurρmρntHoτHtψρHlΛ{´–}HwρsonHxuνlργrHwoπiτiνγtionHpγνtorHinHzμUzμHmollisionsHγtH
sqrt−sΞ{xx}]g^VXZHH’ρ VHPhysicalsReviewsLettersTH2017THYYcTHY^Z[XY 7.4 37
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84 wργsurρmρntHoτHtψρHπiττρrρntiγlHνrossHsρνtionsHτorHtψρHγssoνiγtρπHproπuνtionHoτHγH¯HμosonHγnπHjρtsH
inHprotonUprotonHνollisionsHγtHsgY[HH’ρ VHPhysicalsReviewsDTH2017THc_TH 4.9 15

83 ~ργrνψHτorHnρwHpψysiνsHinHtψρHmonopψotonHτinγlHstγtρHinHprotonUprotonHνollisionsHγtHPHsqrt{s}gY[HQH
’ρ VHJournalsofsHighsEnergysPhysicsTH2017THZXYaTHY 5.4 11

82 wργsurρmρntHoτHinνlusivρHjρtHνrossHsρνtionsHinHppHγnπHzμzμHνollisionsHγtHsxxgZVa_H’ρ VHPhysicals
ReviewsCTH2017THc_TH 2.7 39

81
wργsurρmρntHoτHπouμlρUπiττρrρntiγlHνrossHsρνtionsHτorHtopHquγrkHpγirHproπuνtionHinHppHνollisionsHγtH
−pormulγdHsρρHtρxt]−pormulγdHsρρHtρxt]HγnπHimpγνtHonHpγrtonHπistriμutionHτunνtionsVHEuropeans
PhysicalsJournalsCTH2017THaaTH]^c

4.2 16

80 wργsurρmρntHoτHtψρHjρtHmγssHinHψiχψlyHμoostρπH−pormulγdHsρρHtρxt]HρvρntsHτromHppHνollisionsHγtH
−pormulγdHsρρHtρxt]−pormulγdHsρρHtρxt]VHEuropeansPhysicalsJournalsCTH2017THaaTH]_a 4.2 14

79 ~ργrνψHτorHsupρrsymmρtryHinHtψρHγllUψγπroniνHτinγlHstγtρHusinχHtopHquγrkHtγχχinχHinHppHνollisionsHγtH
sgY[HH’ρ VHPhysicalsReviewsDTH2017THc_TH 4.9 7

78 wργsurρmρntHoτHtψρHtopHquγrkHmγssHinHtψρHπilρptoniνHtt´flHπρνγyHνψγnnρlHusinχHtψρHmγssHoμsρrvγμlρsH
wμâ��THw’ZTHγnπHwμâ��˛‰HinHppHνollisionsHγtHsgbHH’ρ VHPhysicalsReviewsDTH2017THc_TH 4.9 8

77 ~ργrνψHτorHsupρrsymmρtryHinHmultijρtHρvρntsHwitψHmissinχHtrγnsvρrsρHmomρntumHinHprotonUprotonH
νollisionsHγtHY[H’ρ VHPhysicalsReviewsDTH2017THc_TH 4.9 50

76 ~ργrνψHτorHmψγrχρπHriχχsHlosonsHzroπuνρπHviγH ρνtorHlosonHpusionHγnπHnρνγyinχHintoHγHzγirHoτH¯H
γnπHℓHlosonsH–sinχHppHmollisionsHγtHsqrt−s]gY[HH’ρ VHPhysicalsReviewsLettersTH2017THYYcTHY]YbXZ 7.4 28

75 ~tuπyHoτHtρtH{uρnνψinχHwitψHℓSjρtHmorrρlγtionsHinHzμUzμHγnπHppHmollisionsHγtH
sqrt−s]Ξ{xx}g^VXZHH’ρ VHPhysicalsReviewsLettersTH2017THYYcTHXbZ[XY 7.4 22

74 ~ργrνψHτorHvowHwγssH ρνtorH}ρsonγnνρsHnρνγyinχHtoH{uγrkUkntiquγrkHzγirsHinHzrotonUzrotonH
mollisionsHγtHsqrt−s]gY[HH’ρ VHPhysicalsReviewsLettersTH2017THYYcTHYYYbXZ 7.4 21

73 ~ργrνψHτorHstγnπγrπHmoπρlHproπuνtionHoτHτourHtopHquγrksHinHprotonâ��protonHνollisionsHγtHsgY[´ ’ρ VH
PhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2017THaaZTH[[_U[^b 4.2 10

72 mψγrχρπUpγrtiνlρHnuνlργrHmoπiτiνγtionHτγνtorsHinHzμzμHγnπHpzμHνollisionsHγtHPH
sqrt{sΞ{mγtψrm{x}emγtψrm{x}}}g^VXZHQH’ρ VHJournalsofsHighsEnergysPhysicsTH2017THZXYaTHY 5.4 64

71
~ργrνψHτorHγnomγlousHνouplinχsHinHμoostρπH¯¯W¯ℓUhâ��˛‰qqiHproπuνtionHinHprotonâ��protonHνollisionsH
γtHsgb´ ’ρ VHPhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2017TH
aaZTHZYU]Z

4.2 22

70 ~ργrνψHτorHsupρrsymmρtryHinHρvρntsHwitψHpψotonsHγnπHmissinχHtrγnsvρrsρHρnρrχyHinHppHνollisionsHγtH
Y[H’ρ VHPhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2017THa_cTH[cYU]YZ4.2 3

69
~ργrνψHτorHψργvyHχγuχρH¯iHμosonsHinHρvρntsHwitψHγnHρnρrχρtiνHlρptonHγnπHlγrχρHmissinχHtrγnsvρrsρH
momρntumHγtHsgY[´ ’ρ VHPhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-Energys
PhysicsTH2017THaaXTHZabU[XY

4.2 24

68
wργsurρmρntsHoτHtψρHνψγrmHjρtHνrossHsρνtionHγnπHnuνlργrHmoπiτiνγtionHτγνtorHinHpzμHνollisionsHγtH
sxxg^VXZ´ ’ρ VHPhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2017TH
aaZTH[X_U[Zc

4.2 14

67
~ργrνψHτorHψiχψUmγssHℓ˛‡HrρsonγnνρsHinHprotonâ��protonHνollisionsHγtHsgbHγnπHY[H’ρ HusinχHjρtH
suμstruνturρHtρνψniquρsVHPhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-Energys
PhysicsTH2017THaaZTH[_[U[ba

4.2 10
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66
~ργrνψHτorHPHmγtψrm{t}ovρrlinρ{mγtψrm{t}}HQHrρsonγnνρsHinHψiχψlyHμoostρπHlρptonSjρtsHγnπHτullyH
ψγπroniνHτinγlHstγtρsHinHprotonUprotonHνollisionsHγtHPHsqrt{s}gY[HQH’ρ VHJournalsofsHighsEnergysPhysicsTH
2017THZXYaTHY

5.4 17

65
~ργrνψHτorHsinχlρHproπuνtionHoτHvρνtorUlikρHquγrksHπρνγyinχHintoHγHμHquγrkHγnπHγH¯HμosonHinH
protonâ��protonHνollisionsHγtHsgY[’ρ VHPhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesands
High-EnergysPhysicsTH2017THaaZTH_[]U_^_

4.2 11

64 mrossHsρνtionHmργsurρmρntHoτHtUνψγnnρlHsinχlρHtopHquγrkHproπuνtionHinHppHνollisionsHγtHsgY[’ρ VH
PhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2017THaaZTHa^ZUaa_ 4.2 32

63 wργsurρmρntHoτHπiττρrρntiγlHνrossHsρνtionsHτorHtopHquγrkHpγirHproπuνtionHusinχHtψρHlρptonSjρtsHτinγlH
stγtρHinHprotonUprotonHνollisionsHγtHY[H’ρ VHPhysicalsReviewsDTH2017THc^TH 4.9 41

62
~ργrνψHτorHγssoνiγtρπHproπuνtionHoτHπγrkHmγttρrHwitψHγHriχχsHμosonHπρνγyinχHtoHPH
mγtψrm{μ}ovρrlinρ{mγtψrm{μ}}HQHorH˛‡˛‡HγtHPHsqrt{s}gY[HQH’ρ VHJournalsofsHighsEnergysPhysicsTH2017TH
ZXYaTHY

5.4 9

61 yμsρrvγtionHoτH’opH{uγrkHzroπuνtionHinHzrotonUxuνlρusHmollisionsVHPhysicalsReviewsLettersTH2017TH
YYcTHZ]ZXXY 7.4 11

60 yμsρrvγtionHoτHYPY~QHpγirHproπuνtionHinHprotonUprotonHνollisionsHγtHPHsqrt{s}gbHQH’ρ VHJournalsofsHighs
EnergysPhysicsTH2017THZXYaTHY 5.4 29

59 ~ργrνψHτorHsinχlρHproπuνtionHoτHvρνtorUlikρHquγrksHπρνγyinχHtoHγHℓHμosonHγnπHγHtopHorHγHμottomH
quγrkHinHprotonUprotonHνollisionsHγtHPHsqrt{s}gY[HQH’ρ VHJournalsofsHighsEnergysPhysicsTH2017THZXYaTHY 5.4 8

58
monstrγintsHonHγnomγlousHriχχsHμosonHνouplinχsHusinχHproπuνtionHγnπHπρνγyHinτormγtionHinHtψρH
τourUlρptonHτinγlHstγtρVHPhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-Energys
PhysicsTH2017THaa^THYUZ]

4.2 32

57 wργsurρmρntHoτHtψρHsρmilρptoniνHPHmγtψrm{t}ovρrlinρ{mγtψrm{t}}HQHSH˛‡HproπuνtionHνrossHsρνtionHinH
ppHνollisionsHγtHPHsqrt{s}gbHQH’ρ VHJournalsofsHighsEnergysPhysicsTH2017THZXYaTHY 5.4 7

56 wργsurρmρntsHoτHtψρHppHUhH¯˛‡˛‡HγnπHppHUhHℓ˛‡˛‡HνrossHsρνtionsHγnπHlimitsHonHγnomγlousHquγrtiνHχγuχρH
νouplinχsHγtHPHsqrt{s}gbHQH’ρ VHJournalsofsHighsEnergysPhysicsTH2017THZXYaTHY 5.4 2

55 wρνψγniνγlHstγμilityHoτHtψρHmw~HstripHtrγνkρrHmργsurρπHwitψHγHlγsρrHγliχnmρntHsystρmVHJournalsofs
InstrumentationTH2017THYZTHzX]XZ[UzX]XZ[ 1

54 ~ργrνψHτorHnρwHpψρnomρnγHwitψHtψρHvγriγμlρHinHtψρHγllUψγπroniνHτinγlHstγtρHproπuνρπHinH
protonUprotonHνollisionsHγtVHEuropeansPhysicalsJournalsCTH2017THaaTHaYX 4.2 54

53 wργsurρmρntsHoτHπiττρrρntiγlHproπuνtionHνrossHsρνtionsHτorHγHℓHμosonHinHγssoνiγtionHwitψHjρtsHinHppH
νollisionsHγtHPHsqrt{s}gbHQH’ρ VHJournalsofsHighsEnergysPhysicsTH2017THZXYaTHY 5.4 11

52
~ργrνψHτorHlρptopψoμiνHℓiHμosonsHπρνγyinχHintoHτourUlρptonHτinγlHstγtρsHinHprotonâ��protonHνollisionsH
γtHsgb’ρ VHPhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2017TH
aa[TH^_[U^b]

4.2 6

51
~ργrνψHτorHμlγνkHψolρsHγnπHotψρrHnρwHpψρnomρnγHinHψiχψUmultipliνityHτinγlHstγtρsHinHprotonâ��protonH
νollisionsHγtHsgY[’ρ VHPhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysics
TH2017THaa]THZacU[Xa

4.2 10

50
momμinγtionHoτHsργrνψρsHτorHψργvyHrρsonγnνρsHπρνγyinχHtoH¯¯TH¯ℓTHℓℓTH¯rTHγnπHℓrHμosonHpγirsHinH
protonâ��protonHνollisionsHγtHsgbHγnπHY[H’ρ VHPhysicssLetters,sSectionsB:sNuclear,sElementarysParticles
andsHigh-EnergysPhysicsTH2017THaa]TH^[[U^^b

4.2 25

49 ~ργrνψHτorHψργvyHrρsonγnνρsHπρνγyinχHtoHtγuHlρptonHpγirsHinHprotonUprotonHνollisionsHγtHPHsqrt{s}gY[H
QH’ρ VHJournalsofsHighsEnergysPhysicsTH2017THZXYaTHY 5.4 19
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48 ~ργrνψHτorHρlρνtrowργkHproπuνtionHoτHγHvρνtorUlikρHquγrkHπρνγyinχHtoHγHtopHquγrkHγnπHγHriχχsHμosonH
usinχHμoostρπHtopoloχiρsHinHτullyHψγπroniνHτinγlHstγtρsVHJournalsofsHighsEnergysPhysicsTH2017THZXYaTHY 5.4 9

47 wργsurρmρntsHoτHπiττρrρntiγlHνrossHsρνtionsHτorHγssoνiγtρπHproπuνtionHoτHγH¯HμosonHγnπHjρtsHinH
protonUprotonHνollisionsHγtHsgbHH’ρ VHPhysicalsReviewsDTH2017THc^TH 4.9 10

46 wργsurρmρntHoτHtψρHπiττρrρntiγlHinνlusivρHlSHψγπronHνrossHsρνtionsHinHppHνollisionsHγtHsgY[´ ’ρ VH
PhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2017THaaYTH][^U]^_ 4.2 15

45 ~upprρssionHγnπHγzimutψγlHγnisotropyHoτHpromptHγnπHnonpromptH−pormulγdHsρρHtρxt]HproπuνtionHinH
zμzμHνollisionsHγtH−pormulγdHsρρHtρxt]−pormulγdHsρρHtρxt]VHEuropeansPhysicalsJournalsCTH2017THaaTHZ^Z 4.2 58

44 ~ργrνψρsHτorHpγirHproπuνtionHoτHtψirπUχρnρrγtionHsquγrksHinH−pormulγdHsρρHtρxt]−pormulγdHsρρHtρxt]H
ppHνollisionsVHEuropeansPhysicalsJournalsCTH2017THaaTH[Za 4.2 17

43 wργsurρmρntHoτHtψρHtopHquγrkHmγssHusinχHsinχlρHtopHquγrkHρvρntsHinHprotonUprotonHνollisionsHγtH
−pormulγdHsρρHtρxt]´ ’ρ VHEuropeansPhysicalsJournalsCTH2017THaaTH[^] 4.2 8

42 }ρlγtivρHwoπiτiνγtionHoτHzromptHˇ�PZ~QHγnπHtWˇ�HYiρlπsHτromHppHtoHzμzμHmollisionsHγtH
sqrt−sΞ{xx}]g^VXZHH’ρ VHPhysicalsReviewsLettersTH2017THYYbTHY_Z[XY 7.4 18

41 ~ργrνψρsHτorHinvisiμlρHπρνγysHoτHtψρHriχχsHμosonHinHppHνollisionsHγtHPHsqrt{s}HQHgHaTHbTHγnπHY[H’ρ VH
JournalsofsHighsEnergysPhysicsTH2017THZXYaTHY 5.4 74

40 ~ργrνψHτorHmγssivρHrρsonγnνρsHπρνγyinχHintoH¯¯TH¯ℓHorHℓℓHμosonsHinHprotonUprotonHνollisionsHγtHPH
sqrt{s}gY[HQH’ρ VHJournalsofsHighsEnergysPhysicsTH2017THZXYaTHY 5.4 19

39 ~ργrνψHτorHπγrkHmγttρrHproπuνρπHinHγssoνiγtionHwitψHψργvyUτlγvorHquγrkHpγirsHinHprotonUprotonH
νollisionsHγtVHEuropeansPhysicalsJournalsCTH2017THaaTHb]^ 4.2 22

38 ~ργrνψHτorHoviπρnνρHoτHtψρH’ypρUsssH~ρρsγwHwρνψγnismHinHwultilρptonHpinγlH~tγtρsHinHzrotonUzrotonH
mollisionsHγtHsqrt−s]gY[HH’ρ VHPhysicalsReviewsLettersTH2017THYYcTHZZYbXZ 7.4 23

37
wργsurρmρntHoτHρlρνtrowργkUinπuνρπHproπuνtionHoτH¯˛‡HwitψHtwoHjρtsHinHppHνollisionsHγtHPHsqrt{s}gbHQH
’ρ HγnπHνonstrγintsHonHγnomγlousHquγrtiνHχγuχρHνouplinχsVHJournalsofsHighsEnergysPhysicsTH2017TH
ZXYaTHY

5.4 9
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