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JournalsofsHighsEnergysPhysicsTH2016THZXY_THY

5.4 364

597 ovγntHνγnγrΓtorHtunγsHoΔtΓρnγαHμromHunαγrψyρnνHγvγntHΓnαHmuψtρpΓrtonHsΛΓttγrρnνHmγΓsurγmγntsVH
EuropeansPhysicalsJournalsCTH2016THa_THY^^ 4.2 250

596 zΓrtρΛψγUμψowHrγΛonstruΛtρonHΓnαHνψoΔΓψHγvγntHαγsΛrρptρonHwρtπHtπγHmw}HαγtγΛtorVHJournalsofs
InstrumentationTH2017THYZTHzYXXX[UzYXXX[ 1 234

595 ~πγHmw}HtrρννγrHsystγmVHJournalsofsInstrumentationTH2017THYZTHzXYXZXUzXYXZX 1 210

594 ovραγnΛγHμorHΛoψψγΛtρvρtyHρnHppHΛoψψρsρonsHΓtHtπγHvrmVHPhysicssLetters,sSectionsB:sNuclear,sElementarys
ParticlesandsHigh-EnergysPhysicsTH2017THa_^THYc[UZZX 4.2 171

593 momΔρnγαHmγΓsurγmγntsHoμHrρννsHΔosonHΛoupψρnνsHρnHprotonUprotonHΛoψψρsρonsHΓtVHEuropeans
PhysicalsJournalsCTH2019THacTH]ZY 4.2 153

592 sαγntρμρΛΓtρonHoμHπγΓvyUμψΓvourHτγtsHwρtπHtπγHmw}HαγtγΛtorHρnHppHΛoψψρsρonsHΓtHY[H~γ–VHJournalsofs
InstrumentationTH2018THY[THzX^XYYUzX^XYY 1 152

591 tγtHγnγrνyHsΛΓψγHΓnαHrγsoψutρonHρnHtπγHmw}HγxpγrρmγntHρnHppHΛoψψρsρonsHΓtHbH~γ–VHJournalsofs
InstrumentationTH2017THYZTHzXZXY]UzXZXY] 1 149

590 zγrμormΓnΛγHoμHtπγHmw}HmuonHαγtγΛtorHΓnαHmuonHrγΛonstruΛtρonHwρtπHprotonUprotonHΛoψψρsρonsHΓtH
â��sgY[H~γ–VHJournalsofsInstrumentationTH2018THY[THzX_XY^UzX_XY^ 1 118

589 }γΓrΛπHμorHxΓrrowH|γsonΓnΛγsHnγΛΓyρnνHtoHnρτγtsHρnHzrotonUzrotonHmoψψρsρonsHΓtHâ��ℓs−gY[HH~γ–VH
PhysicalsReviewsLettersTH2016THYY_THXaYbXY 7.4 96

588 yΔsγrvΓtρonHoμHttℓovγrH´fl−rHzroαuΛtρonVHPhysicalsReviewsLettersTH2018THYZXTHZ[YbXY 7.4 96

587 wγΓsurγmγntHoμHvonνU|ΓnνγHxγΓrU}ραγH~woUzΓrtρΛψγHknνuψΓrHmorrγψΓtρonsHρnHppHmoψψρsρonsHΓtH
sqrtℓs−gY[HH~γ–VHPhysicalsReviewsLettersTH2016THYY_THYaZ[XZ 7.4 90

586
}γΓrΛπHμorHρnvρsρΔψγHαγΛΓysHoμHΓHrρννsHΔosonHproαuΛγαHtπrouνπHvγΛtorHΔosonHμusρonHρnH
protonUprotonHΛoψψρsρonsHΓtHsgY[~γ–VHPhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesands
High-EnergysPhysicsTH2019THac[TH^ZXU^^Y

4.2 86

585 yΔsγrvΓtρonHoμHrρννsHlosonHnγΛΓyHtoHlottomH{uΓrχsVHPhysicalsReviewsLettersTH2018THYZYTHYZYbXY 7.4 79

584 yΔsγrvΓtρonHoμHtπγHrρννsHΔosonHαγΛΓyHtoHΓHpΓρrHoμHˇ�HψγptonsHwρtπHtπγHmw}HαγtγΛtorVHPhysicssLetters,s
SectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2018THaacTHZb[U[Y_ 4.2 78

583 wγΓsurγmγntsHoμHpropγrtργsHoμHtπγHrρννsHΔosonHαγΛΓyρnνHρntoHtπγHμourUψγptonHμρnΓψHstΓtγHρnHppH
ΛoψψρsρonsHΓtHPHsqrt{s}gY[HQH~γ–VHJournalsofsHighsEnergysPhysicsTH2017THZXYaTHY 5.4 77

582 |γΛonstruΛtρonHΓnαHραγntρμρΛΓtρonHoμHˇ�HψγptonHαγΛΓysHtoHπΓαronsHΓnαH˛‰ˇ�ΓtHmw}VHJournalsofs
InstrumentationTH2016THYYTHzXYXYcUzXYXYc 1 75
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581
}γΓrΛπHμorHαρτγtHrγsonΓnΛγsHρnHprotonâ��protonHΛoψψρsρonsHΓtHsgY[~γ–HΓnαHΛonstrΓρntsHonHαΓrχHmΓttγrH
ΓnαHotπγrHmoαγψsVHPhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH
2017THa_cTH^ZXU^]Z

4.2 74

580 }γΓrΛπγsHμorHρnvρsρΔψγHαγΛΓysHoμHtπγHrρννsHΔosonHρnHppHΛoψψρsρonsHΓtHPHsqrt{s}HQHgHaTHbTHΓnαHY[H~γ–VH
JournalsofsHighsEnergysPhysicsTH2017THZXYaTHY 5.4 74

579 yΔsγrvΓtρonHoμHmπΓrνγUnγpγnαγntHkzρmutπΓψHmorrγψΓtρonsHρnHpUzΔHmoψψρsρonsHΓnαHstsHsmpψρΛΓtρonHμorH
tπγH}γΓrΛπHμorHtπγHmπρrΓψHwΓνnγtρΛHoμμγΛtVHPhysicalsReviewsLettersTH2017THYYbTHYZZ[XY 7.4 72

578 wγΓsurγmγntHoμHtπγHtopHquΓrχHmΓssHusρnνHprotonUprotonHαΓtΓHΓtHPsQgaHΓnαHbH~γ–VHPhysicalsReviewsD
TH2016THc[TH 4.9 69

577 }γΓrΛπHμorHvγΛtorψρχγHΛπΓrνγHZW[H~HquΓrχsHρnHprotonUprotonHΛoψψρsρonsHΓtHPsQgbHH~γ–VHPhysicalsReviewsD
TH2016THc[TH 4.9 66

576 mπΓrνγαUpΓrtρΛψγHnuΛψγΓrHmoαρμρΛΓtρonHμΓΛtorsHρnHzΔzΔHΓnαHpzΔHΛoψψρsρonsHΓtHPH
sqrt{s_{mΓtπrm{x}emΓtπrm{x}}}g^VXZHQH~γ–VHJournalsofsHighsEnergysPhysicsTH2017THZXYaTHY 5.4 64

575 }γΓrΛπHμorHπρνπUmΓssHrγsonΓnΛγsHρnHαρψγptonHμρnΓψHstΓtγsHρnHprotonUprotonHΛoψψρsρonsHΓtHPHsqrt{s}gY[HQH
~γ–VHJournalsofsHighsEnergysPhysicsTH2018THZXYbTHY 5.4 63

574 }γΓrΛπHμorHrγΓvyHxγutrΓψHvγptonsHρnHovγntsHwρtπH~πrγγHmπΓrνγαHvγptonsHρnHzrotonUzrotonH
moψψρsρonsHΓtHsqrtℓs−gY[HH~γ–VHPhysicalsReviewsLettersTH2018THYZXTHZZYbXY 7.4 62

573 oxtrΓΛtρonHΓnαHvΓψραΓtρonHoμHΓHnγwHsγtHoμHmw}HpytπρΓbHtunγsHμromHunαγrψyρnνUγvγntHmγΓsurγmγntsVH
EuropeansPhysicalsJournalsCTH2020THbXTH] 4.2 61

572 }γΓrΛπHμorH|γsonΓntHzroαuΛtρonHoμHrρνπUwΓssHzπotonHzΓρrsHρnHzrotonUzrotonHmoψψρsρonsHΓtHsqrtℓs−gbH
ΓnαHY[´ ~γ–VHPhysicalsReviewsLettersTH2016THYYaTHX^YbXZ 7.4 61

571 }γΓrΛπHμorHΓHΛπΓrνγαHrρννsHΔosonHρnHppHΛoψψρsρonsHΓtHPHsqrt{s}gbHQH~γ–VHJournalsofsHighsEnergysPhysicsTH
2015THZXY^THY 5.4 61

570 xuΛψγΓrHmoαρμρΛΓtρonHμΓΛtorHoμHnXHmγsonsHρnHzΔzΔHΛoψψρsρonsHΓtHsxxg^VXZ~γ–VHPhysicssLetters,s
SectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2018THabZTH]a]U]c_ 4.2 61

569 knνuψΓrHΓnΓψysρsHoμHtπγHαγΛΓyHlXUhHuiX˛…S˛…â��HμromHppHΛoψψρsρonsHΓtHsgb´ ~γ–VHPhysicssLetters,sSectionsB:s
Nuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2016THa^[TH]Z]U]]b 4.2 59

568
moπγrγntHtWˇ�HpπotoproαuΛtρonHρnHuψtrΓUpγrρpπγrΓψHzΔzΔHΛoψψρsρonsHΓtHsxxgZVa_~γ–HwρtπHtπγHmw}H
γxpγrρmγntVHPhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2017TH
aaZTH]bcU^YY

4.2 58

567 }upprγssρonHΓnαHΓzρmutπΓψHΓnρsotropyHoμHpromptHΓnαHnonpromptHℓpormuψΓdHsγγHtγxt−HproαuΛtρonHρnH
zΔzΔHΛoψψρsρonsHΓtHℓpormuψΓdHsγγHtγxt−ℓpormuψΓdHsγγHtγxt−VHEuropeansPhysicalsJournalsCTH2017THaaTHZ^Z 4.2 58

566 }upprγssρonHoμHiPY}QTHiPZ}QTHΓnαHiP[}QHquΓrχonρumHstΓtγsHρnHzΔzΔHΛoψψρsρonsHΓtHsxxgZVa_~γ–VHPhysicss
Letters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2017THaaXTH[^aU[ac 4.2 57

565 }γΓrΛπHμorHxΓrrowH|γsonΓnΛγsHρnHnρτγtHpρnΓψH}tΓtγsHΓtHsqrtℓs−gbHH~γ–HwρtπHtπγHxovγψHmw}H~γΛπnρquγH
oμHnΓtΓH}ΛoutρnνVHPhysicalsReviewsLettersTH2016THYYaTHX[YbXZ 7.4 57

564
}γΓrΛπHμorHπρνπUmΓssHαρpπotonHrγsonΓnΛγsHρnHprotonâ��protonHΛoψψρsρonsHΓtHY[H~γ–HΓnαHΛomΔρnΓtρonH
wρtπHbH~γ–HsγΓrΛπVHPhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH
2017THa_aTHY]aUYaX

4.2 55
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563 }γΓrΛπHμorHψonνUψρvγαHΛπΓrνγαHpΓrtρΛψγsHρnHprotonUprotonHΛoψψρsρonsHΓtHsgY[HH~γ–VHPhysicalsReviewsDTH
2016THc]TH 4.9 55

562 }γΓrΛπHμorHnγwHpπγnomγnΓHwρtπHtπγHvΓrρΓΔψγHρnHtπγHΓψψUπΓαronρΛHμρnΓψHstΓtγHproαuΛγαHρnH
protonUprotonHΛoψψρsρonsHΓtVHEuropeansPhysicalsJournalsCTH2017THaaTHaYX 4.2 54

561 }γΓrΛπHμorHnγwHpπysρΛsHρnHμρnΓψHstΓtγsHwρtπHΓnHγnγrνγtρΛHτγtHorHΓHπΓαronρΛΓψψyHαγΛΓyρnνH HorHZHΔosonH
ΓnαHtrΓnsvγrsγHmomγntumHρmΔΓψΓnΛγHΓtHsgY[HH~γ–VHPhysicalsReviewsDTH2018THcaTH 4.9 51

560
}γΓrΛπHμorHnΓrrowHrγsonΓnΛγsHρnHαρψγptonHmΓssHspγΛtrΓHρnHprotonâ��protonHΛoψψρsρonsHΓtHsgY[~γ–HΓnαH
ΛomΔρnΓtρonHwρtπHbH~γ–HαΓtΓVHPhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-Energys
PhysicsTH2017THa_bTH^aUbX

4.2 50

559 }γΓrΛπHμorHsupγrsymmγtryHρnHmuψtρτγtHγvγntsHwρtπHmρssρnνHtrΓnsvγrsγHmomγntumHρnHprotonUprotonH
ΛoψψρsρonsHΓtHY[H~γ–VHPhysicalsReviewsDTH2017THc_TH 4.9 50

558
yΔsγrvΓtρonHoμHoψγΛtrowγΓχHzroαuΛtρonHoμH}ΓmγU}ρνnH HlosonHzΓρrsHρnHtπγH~woHtγtHΓnαH~woH
}ΓmγU}ρνnHvγptonHpρnΓψH}tΓtγHρnHzrotonUzrotonHmoψψρsρonsHΓtHsqrtℓs−gY[HH~γ–VHPhysicalsReviewsLettersTH
2018THYZXTHXbYbXY

7.4 50

557
}γΓrΛπHμorHnΓrrowHΓnαHΔroΓαHαρτγtHrγsonΓnΛγsHρnHprotonUprotonHΛoψψρsρonsHΓtHPHsqrt{s}gY[HQH~γ–HΓnαH
ΛonstrΓρntsHonHαΓrχHmΓttγrHmγαρΓtorsHΓnαHotπγrHnγwHpΓrtρΛψγsVHJournalsofsHighsEnergysPhysicsTH2018TH
ZXYbTHY

5.4 50

556 ovραγnΛγHμorHtπγHrρννsHΔosonHαγΛΓyHtoHΓHΔottomHquΓrχâ��ΓntρquΓrχHpΓρrVHPhysicssLetters,sSectionsB:s
Nuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2018THabXTH^XYU^[Z 4.2 47

555
}γΓrΛπγsHμorHΓHπγΓvyHsΛΓψΓrHΔosonHrHαγΛΓyρnνHtoHΓHpΓρrHoμHYZ^Hqγ–HrρννsHΔosonsHππHorHμorHΓHπγΓvyH
psγuαosΛΓψΓrHΔosonHkHαγΛΓyρnνHtoHZπTHρnHtπγHμρnΓψHstΓtγsHwρtπHπHUhˇ�ˇ�VHPhysicssLetters,sSectionsB:s
Nuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2016THa^^THZYaUZ]]

4.2 46

554 }γΓrΛπHμorHαΓrχHmΓttγrHproαuΛγαHwρtπHΓnHγnγrνγtρΛHτγtHorHΓHπΓαronρΛΓψψyHαγΛΓyρnνH HorHZHΔosonHΓtHPH
sqrt{s}gY[HQH~γ–VHJournalsofsHighsEnergysPhysicsTH2017THZXYaTHY 5.4 46

553 momΔρnγαHsγΓrΛπHμorHγψγΛtrowγΓχHproαuΛtρonHoμHΛπΓrνρnosHΓnαHnγutrΓψρnosHρnHprotonUprotonH
ΛoψψρsρonsHΓtHPHsqrt{s}gY[HQH~γ–VHJournalsofsHighsEnergysPhysicsTH2018THZXYbTHY 5.4 45

552 }γΓrΛπHμorHtwoHrρννsHΔosonsHρnHμρnΓψHstΓtγsHΛontΓρnρnνHtwoHpπotonsHΓnαHtwoHΔottomHquΓrχsHρnH
protonUprotonHΛoψψρsρonsHΓtHbH~γ–VHPhysicalsReviewsDTH2016THc]TH 4.9 44

551 wγΓsurγmγntHoμHΓnνuψΓrHpΓrΓmγtγrsHμromHtπγHαγΛΓyHlXHUhHuiX˛…S˛…â��HρnHprotonâ��protonHΛoψψρsρonsHΓtH
sgb~γ–VHPhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2018THabYTH^YaU^]Y4.2 44

550 wγΓsurγmγntsHoμHtπγHrρννsHΔosonHwραtπHΓnαHΓnomΓψousHr––HΛoupψρnνsHμromHonUsπγψψHΓnαHoμμUsπγψψH
proαuΛtρonHρnHtπγHμourUψγptonHμρnΓψHstΓtγVHPhysicalsReviewsDTH2019THccTH 4.9 42

549 }γΓrΛπHμorHΓααρtρonΓψHnγutrΓψHw}}wHrρννsHΔosonsHρnHtπγHˇ�Hˇ�HμρnΓψHstΓtγHρnHprotonUprotonHΛoψψρsρonsHΓtH
PHsqrt{s}gY[HQH~γ–VHJournalsofsHighsEnergysPhysicsTH2018THZXYbTHY 5.4 42

548 wγΓsurγmγntHoμHαρμμγrγntρΓψHΛrossHsγΛtρonsHμorHtopHquΓrχHpΓρrHproαuΛtρonHusρnνHtπγHψγptonSτγtsHμρnΓψH
stΓtγHρnHprotonUprotonHΛoψψρsρonsHΓtHY[H~γ–VHPhysicalsReviewsDTH2017THc^TH 4.9 41

547 wγΓsurγmγntHoμHtπγHρnγψΓstρΛHprotonUprotonHΛrossHsγΛtρonHΓtHPHsqrt{s}gY[HQH~γ–VHJournalsofsHighs
EnergysPhysicsTH2018THZXYbTHY 5.4 41

546
wγΓsurγmγntHoμHnuΛψγΓrHmoαρμρΛΓtρonHμΓΛtorsHoμHiPY}QTHiPZ}QTHΓnαHiP[}QHmγsonsHρnHzΔzΔHΛoψψρsρonsHΓtH
sxxg^VXZH~γ–VHPhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2019TH
acXTHZaXUZc[

4.2 40
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545 }γΓrΛπHμorHγψγΛtrowγΓχHproαuΛtρonHoμHΛπΓrνρnosHΓnαHnγutrΓψρnosHρnHmuψtρψγptonHμρnΓψHstΓtγsHρnH
protonUprotonHΛoψψρsρonsHΓtHPHsqrt{s}gY[HQH~γ–VHJournalsofsHighsEnergysPhysicsTH2018THZXYbTHY 5.4 40

544 monstrΓρntsHonHtπγHΛπρrΓψHmΓνnγtρΛHγμμγΛtHusρnνHΛπΓrνγUαγpγnαγntHΓzρmutπΓψHΛorrγψΓtρonsHρnHpzΔH
ΓnαHzΔzΔHΛoψψρsρonsHΓtHtπγHmo|xHvΓrνγHrΓαronHmoψψραγrVHPhysicalsReviewsCTH2018THcaTH 2.7 40

543 wγΓsurγmγntHoμHρnΛψusρvγHτγtHΛrossHsγΛtρonsHρnHppHΓnαHzΔzΔHΛoψψρsρonsHΓtHsxxgZVa_H~γ–VHPhysicals
ReviewsCTH2017THc_TH 2.7 39

542 zγrμormΓnΛγHoμHmρssρnνHtrΓnsvγrsγHmomγntumHrγΛonstruΛtρonHρnHprotonUprotonHΛoψψρsρonsHΓtHâ��sHgHY[H
~γ–HusρnνHtπγHmw}HαγtγΛtorVHJournalsofsInstrumentationTH2019THY]THzXaXX]UzXaXX] 1 39

541 }γΓrΛπHμorHnΓturΓψHΓnαHspψρtHsupγrsymmγtryHρnHprotonUprotonHΛoψψρsρonsHΓtHPHsqrt{s}gY[HQH~γ–HρnHμρnΓψH
stΓtγsHwρtπHτγtsHΓnαHmρssρnνHtrΓnsvγrsγHmomγntumVHJournalsofsHighsEnergysPhysicsTH2018THZXYbTHY 5.4 39

540 wγΓsurγmγntHoμHzromptHn√{X}HwγsonHkzρmutπΓψHknρsotropyHρnHzΔUzΔHmoψψρsρonsHΓtH
sqrtℓs_{xx}−g^VXZHH~γ–VHPhysicalsReviewsLettersTH2018THYZXTHZXZ[XY 7.4 39

539 wγΓsurγmγntHoμHtπγHl√{´–}HwγsonHxuΛψγΓrHwoαρμρΛΓtρonHpΓΛtorHρnHzΔUzΔHmoψψρsρonsHΓtH
sqrtℓs_{xx}−g^VXZHH~γ–VHPhysicalsReviewsLettersTH2017THYYcTHY^Z[XY 7.4 37

538 wγΓsurγmγntHoμHtπγHαρμμγrγntρΓψHΛrossHsγΛtρonHΓnαHΛπΓrνγHΓsymmγtryHμorHρnΛψusρvγHℓpormuψΓdHsγγH
tγxt−HproαuΛtρonHΓtHℓpormuψΓdHsγγHtγxt−H~γ–VHEuropeansPhysicalsJournalsCTH2016THa_TH]_c 4.2 37

537 wγΓsurγmγntsHoμHrρννsHΔosonHpropγrtργsHρnHtπγHαρpπotonHαγΛΓyHΛπΓnnγψHρnHprotonUprotonHΛoψψρsρonsH
ΓtHPHsqrt{s}gY[HQH~γ–VHJournalsofsHighsEnergysPhysicsTH2018THZXYbTHY 5.4 37

536 wγΓsurγmγntHoμHpromptHΓnαHnonpromptHΛπΓrmonρumHsupprγssρonHρnHΛoψψρsρonsHΓtH^VXZVHEuropeans
PhysicalsJournalsCTH2018THabTH^Xc 4.2 37

535 }γΓrΛπHμorHtπγH¯P^^_bQH}tΓtγHnγΛΓyρnνHρntoHl_{s}√{X}ˇ�√{´–}HρnHzrotonUzrotonHmoψψρsρonsHΓtH
sqrtℓs−gbHH~γ–VHPhysicalsReviewsLettersTH2018THYZXTHZXZXX^ 7.4 36

534 wγΓsurγmγntHoμHtπγHαouΔψγUαρμμγrγntρΓψHρnΛψusρvγHτγtHΛrossHsγΛtρonHρnHprotonUprotonHΛoψψρsρonsHΓtH
ℓpormuψΓdHsγγHtγxt−VHEuropeansPhysicalsJournalsCTH2016THa_TH]^Y 4.2 36

533
ovραγnΛγHμorHψρνπtUΔyUψρνπtHsΛΓttγrρnνHΓnαHsγΓrΛπγsHμorHΓxρonUψρχγHpΓrtρΛψγsHρnHuψtrΓpγrρpπγrΓψHzΔzΔH
ΛoψψρsρonsHΓtHsxxg^VXZ~γ–VHPhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-Energys
PhysicsTH2019THacaTHY[]bZ_

4.2 35

532 momΔρnΓtρonHoμH}γΓrΛπγsHμorHrρννsHlosonHzΓρrHzroαuΛtρonHρnHzrotonUzrotonHmoψψρsρonsHΓtH
sqrtℓs−gY[HH~γ–VHPhysicalsReviewsLettersTH2019THYZZTHYZYbX[ 7.4 35

531 }tuαyHoμHZHΔosonHproαuΛtρonHρnHpzΔHΛoψψρsρonsHΓtHsxxg^VXZ~γ–VHPhysicssLetters,sSectionsB:sNuclear,s
ElementarysParticlesandsHigh-EnergysPhysicsTH2016THa^cTH[_U^a 4.2 35

530 oψψρptρΛHpψowHoμHmπΓrmHΓnαH}trΓnνγHrΓαronsHρnHrρνπUwuψtρpψρΛρtyHpSzΔHmoψψρsρonsHΓtH
sqrtℓs_{xx}−gbVY_HH~γ–VHPhysicalsReviewsLettersTH2018THYZYTHXbZ[XY 7.4 35

529
}γΓrΛπHμorHtπρrαUνγnγrΓtρonHsΛΓψΓrHψγptoquΓrχsHΓnαHπγΓvyHrρνπtUπΓnαγαHnγutrρnosHρnHμρnΓψHstΓtγsHwρtπH
twoHtΓuHψγptonsHΓnαHtwoHτγtsHρnHprotonUprotonHΛoψψρsρonsHΓtHPHsqrt{s}gY[HQH~γ–VHJournalsofsHighsEnergys
PhysicsTH2017THZXYaTHY

5.4 35

528
}γΓrΛπHμorHψγptonHμψΓvourHvρoψΓtρnνHαγΛΓysHoμHtπγHrρννsHΔosonHtoHγˇ�HΓnαHγ˛…HρnHprotonâ��protonH
ΛoψψρsρonsHΓtHsgb´ ~γ–VHPhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH
2016THa_[TH]aZU^XX

4.2 35

(2016-2018)
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527
}γΓrΛπHμorHrρννsHΔosonHpΓρrHproαuΛtρonHρnHγvγntsHwρtπHtwoHΔottomHquΓrχsHΓnαHtwoHtΓuHψγptonsHρnH
protonâ��protonHΛoψψρsρonsHΓtHsgY[~γ–VHPhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesands
High-EnergysPhysicsTH2018THaabTHYXYUYZa

4.2 35

526
wγΓsurγmγntHΓnαH{mnHΓnΓψysρsHoμHαouΔψγUαρμμγrγntρΓψHρnΛψusρvγHτγtHΛrossHsγΛtρonsHρnHppHΛoψψρsρonsHΓtH
PHsqrt{s}gbHQH~γ–HΓnαHΛrossHsγΛtρonHrΓtρosHtoHZVa_HΓnαHaH~γ–VHJournalsofsHighsEnergysPhysicsTH2017TH
ZXYaTHY

5.4 34

525 zsγuαorΓpραρtyHαρstrρΔutρonHoμHΛπΓrνγαHπΓαronsHρnHprotonâ��protonHΛoψψρsρonsHΓtHsgY[´ ~γ–VHPhysicss
Letters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2015THa^YTHY][UY_[ 4.2 34

524 }γΓrΛπHμorHnγwHpπysρΛsHρnHsΓmγUsρνnHαρψγptonHγvγntsHρnHprotonUprotonHΛoψψρsρonsHΓtHℓpormuψΓdHsγγH
tγxt−VHEuropeansPhysicalsJournalsCTH2016THa_TH][c 4.2 34

523
}γΓrΛπHμorHnγwHpπysρΛsHρnHγvγntsHwρtπHtwoHsoμtHopposρtγψyHΛπΓrνγαHψγptonsHΓnαHmρssρnνHtrΓnsvγrsγH
momγntumHρnHprotonâ��protonHΛoψψρsρonsHΓtHsgY[~γ–VHPhysicssLetters,sSectionsB:sNuclear,sElementarys
ParticlesandsHigh-EnergysPhysicsTH2018THabZTH]]XU]_a

4.2 34

522 wγΓsurγmγntHoμHΛπΓrνγαHpρonTHχΓonTHΓnαHprotonHproαuΛtρonHρnHprotonUprotonHΛoψψρsρonsHΓtH
sgY[HH~γ–VHPhysicalsReviewsDTH2017THc_TH 4.9 33

521 }γΓrΛπHμorHΓHψρνπtHΛπΓrνγαHrρννsHΔosonHαγΛΓyρnνHtoHPHmΓtπrm{Λ}ovγrψρnγ{mΓtπrm{s}}HQHρnHppHΛoψψρsρonsH
ΓtHPHsqrt{s}gbHQH~γ–VHJournalsofsHighsEnergysPhysicsTH2015THZXY^THYU[a 5.4 33

520 }γΓrΛπHμorHnγutrΓψHrγsonΓnΛγsHαγΛΓyρnνHρntoHΓHZHΔosonHΓnαHΓHpΓρrHoμHΔHτγtsHorHˇ�HψγptonsVHPhysicss
Letters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2016THa^cTH[_cU[c] 4.2 33

519 mrossHsγΛtρonHmγΓsurγmγntHoμHtUΛπΓnnγψHsρnνψγHtopHquΓrχHproαuΛtρonHρnHppHΛoψψρsρonsHΓtHsgY[~γ–VH
PhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2017THaaZTHa^ZUaa_ 4.2 32

518
monstrΓρntsHonHΓnomΓψousHrρννsHΔosonHΛoupψρnνsHusρnνHproαuΛtρonHΓnαHαγΛΓyHρnμormΓtρonHρnHtπγH
μourUψγptonHμρnΓψHstΓtγVHPhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-Energys
PhysicsTH2017THaa^THYUZ]

4.2 32

517 yΔsγrvΓtρonHoμH~woHoxΛρtγαHl_{Λ}√{S}H}tΓtγsHΓnαHwγΓsurγmγntHoμHtπγHl_{Λ}√{S}PZ}QHwΓssHρnHppH
moψψρsρonsHΓtHsqrtℓs−gY[HH~γ–VHPhysicalsReviewsLettersTH2019THYZZTHY[ZXXY 7.4 31

516 snΛψusρvγH}γΓrΛπHμorHΓHrρνπψyHloostγαHrρννsHlosonHnγΛΓyρnνHtoHΓHlottomH{uΓrχUkntρquΓrχHzΓρrVH
PhysicalsReviewsLettersTH2018THYZXTHXaYbXZ 7.4 30

515 wγΓsurγmγntHoμHtπγHPHmΓtπrm{t}ovγrψρnγ{mΓtπrm{t}}HQHproαuΛtρonHΛrossHsγΛtρonHρnHtπγHγ˛…HΛπΓnnγψHρnH
protonUprotonHΛoψψρsρonsHΓtHPHsqrt{s}gaHQHΓnαHbH~γ–VHJournalsofsHighsEnergysPhysicsTH2016THZXY_THY 5.4 30

514
}γΓrΛπHμorHsupγrsymmγtryHρnHtπγHmuψtρτγtHΓnαHmρssρnνHtrΓnsvγrsγHmomγntumHμρnΓψHstΓtγHρnHppH
ΛoψψρsρonsHΓtHY[H~γ–VHPhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH
2016THa^bTHY^ZUYbX

4.2 30

513 }γΓrΛπHμorHΓnHvHâ��HvHνΓuνγHΔosonHusρnνHZHUhH]˛…HγvγntsHρnHprotonUprotonHΛoψψρsρonsHΓtHsgY[H~γ–VHPhysicss
Letters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2019THacZTH[]^U[_b 4.2 29

512 wγΓsurγmγntsHoμHtπγHproαuΛtρonHΛrossHsγΛtρonHΓnαHtπγHΔrΓnΛπρnνHμrΓΛtρonTHΓnαHΛonstrΓρntsHonH
ΓnomΓψousHtrρpψγHνΓuνγHΛoupψρnνsHΓtVHEuropeansPhysicalsJournalsCTH2018THabTHY_^ 4.2 29

511
}γΓrΛπHμorHpΓρrHproαuΛtρonHoμHvγΛtorUψρχγHquΓrχsHρnHtπγHΔ Δi HΛπΓnnγψHμromHprotonâ��protonH
ΛoψψρsρonsHΓtHsgY[~γ–VHPhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysics
TH2018THaacTHbZUYX_

4.2 29

510 yΔsγrvΓtρonHoμH±PY}QHpΓρrHproαuΛtρonHρnHprotonUprotonHΛoψψρsρonsHΓtHPHsqrt{s}gbHQH~γ–VHJournalsofsHighs
EnergysPhysicsTH2017THZXYaTHY 5.4 29

Z S Demiroglu
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509
wγΓsurγmγntHoμHvγΛtorHΔosonHsΛΓttγrρnνHΓnαHΛonstrΓρntsHonHΓnomΓψousHquΓrtρΛHΛoupψρnνsHμromH
γvγntsHwρtπHμourHψγptonsHΓnαHtwoHτγtsHρnHprotonâ��protonHΛoψψρsρonsHΓtHsgY[´ ~γ–VHPhysicssLetters,s
SectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2017THaa]TH_bZUaX^

4.2 29

508 zγrμormΓnΛγHoμHrγΛonstruΛtρonHΓnαHραγntρμρΛΓtρonHoμHˇ�HψγptonsHαγΛΓyρnνHtoHπΓαronsHΓnαHvˇ�HρnHppH
ΛoψψρsρonsHΓtHâ��sgY[H~γ–VHJournalsofsInstrumentationTH2018THY[THzYXXX^UzYXXX^ 1 29

507 }γΓrΛπHμorHvγΛtorUψρχγH~HΓnαHlHquΓrχHpΓρrsHρnHμρnΓψHstΓtγsHwρtπHψγptonsHΓtHPHsqrt{s}gY[HQH~γ–VHJournalsofs
HighsEnergysPhysicsTH2018THZXYbTHY 5.4 29

506 }γΓrΛπHμorHmπΓrνγαHrρννsHlosonsHzroαuΛγαHvρΓH–γΛtorHlosonHpusρonHΓnαHnγΛΓyρnνHρntoHΓHzΓρrHoμH H
ΓnαHZHlosonsH’sρnνHppHmoψψρsρonsHΓtHsqrtℓs−gY[HH~γ–VHPhysicalsReviewsLettersTH2017THYYcTHY]YbXZ 7.4 28

505 wγΓsurγmγntHoμHtπγH~opH{uΓrχHzΓρrHzroαuΛtρonHmrossH}γΛtρonHρnHzrotonUzrotonHmoψψρsρonsHΓtH
â��ℓs−gY[HH~γ–VHPhysicalsReviewsLettersTH2016THYY_THX^ZXXZ 7.4 28

504 momΔρnγαHsγΓrΛπHμorHΓnomΓψousHpsγuαosΛΓψΓrHr––HΛoupψρnνsHρnH–rPrUhΔΔiQHproαuΛtρonHΓnαHrHUhH––H
αγΛΓyVHPhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2016THa^cTH_aZU_c_4.2 28

503 }γΓrΛπHμorHπγΓvyHwΓτorΓnΓHnγutrρnosHρnHγ´–γ´–SHτγtsHΓnαHγ´–H˛…H´–SHτγtsHγvγntsHρnHprotonUprotonH
ΛoψψρsρonsHΓtHPHsqrt{s}gbHQH~γ–VHJournalsofsHighsEnergysPhysicsTH2016THZXY_THY 5.4 28

502
}γΓrΛπHμorHΓnHγxotρΛHαγΛΓyHoμHtπγHrρννsHΔosonHtoHΓHpΓρrHoμHψρνπtHpsγuαosΛΓψΓrsHρnHtπγHμρnΓψHstΓtγHwρtπH
twoHΔHquΓrχsHΓnαHtwoHˇ�HψγptonsHρnHprotonâ��protonHΛoψψρsρonsHΓtHsgY[~γ–VHPhysicssLetters,sSectionsB:s
Nuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2018THab^TH]_ZU]bb

4.2 28

501 }γΓrΛπHμorHψowHmΓssHvγΛtorHrγsonΓnΛγsHαγΛΓyρnνHρntoHquΓrχUΓntρquΓrχHpΓρrsHρnHprotonUprotonH
ΛoψψρsρonsHΓtHPHsqrt{s}gY[HQH~γ–VHJournalsofsHighsEnergysPhysicsTH2018THZXYbTHY 5.4 28

500 wγΓsurγmγntsHoμHpropγrtργsHoμHtπγHrρννsHΔosonHαγΛΓyρnνHtoHΓH HΔosonHpΓρrHρnHppHΛoψψρsρonsHΓtH
sgY[~γ–VHPhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2019THacYTHc_UYZc4.2 27

499 wγΓsurγmγntHoμHtπγHproαuΛtρonHΛrossHsγΛtρonTHtπγHtopHquΓrχHmΓssTHΓnαHtπγHstronνHΛoupψρnνH
ΛonstΓntHusρnνHαρψγptonHγvγntsHρnHppHΛoψψρsρonsHΓtVHEuropeansPhysicalsJournalsCTH2019THacTH[_b 4.2 27

498 yΔsγrvΓtρonHoμHmorrγψΓtγαHkzρmutπΓψHknρsotropyHpourργrHrΓrmonρΛsHρnHppHΓnαHpSzΔHmoψψρsρonsHΓtHtπγH
vrmVHPhysicalsReviewsLettersTH2018THYZXTHXcZ[XY 7.4 27

497 wγΓsurγmγntHoμHtπγH}pψρttρnνHpunΛtρonHρnHppHΓnαHzΔUzΔHmoψψρsρonsHΓtHsqrtℓs_{xx}−g^VXZHH~γ–VH
PhysicalsReviewsLettersTH2018THYZXTHY]Z[XZ 7.4 27

496 ovραγnΛγHμorHγxΛψusρvγH˛‡˛‡HUhH HSH Hâ��HproαuΛtρonHΓnαHΛonstrΓρntsHonHΓnomΓψousHquΓrtρΛHνΓuνγH
ΛoupψρnνsHρnHppHΛoψψρsρonsHΓtHPHsqrt{s}gaHQHΓnαHbH~γ–VHJournalsofsHighsEnergysPhysicsTH2016THZXY_THY 5.4 27

495
kzρmutπΓψHΓnρsotropyHoμHΛπΓrνγαHpΓrtρΛψγsHwρtπHtrΓnsvγrsγHmomγntumHupHtoHYXX´ qγ–WΛHρnHzΔzΔH
ΛoψψρsρonsHΓtHsxxg^VXZ´ ~γ–VHPhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-Energys
PhysicsTH2018THaa_THYc^UZY_

4.2 27

494 wγΓsurγmγntHoμHpromptHΓnαHnonpromptHℓpormuψΓdHsγγHtγxt−HproαuΛtρonHρnHℓpormuψΓdHsγγHtγxt−HΓnαH
ℓpormuψΓdHsγγHtγxt−HΛoψψρsρonsHΓtHℓpormuψΓdHsγγHtγxt−VHEuropeansPhysicalsJournalsCTH2017THaaTHZ_c 4.2 26

493
wγΓsurγmγntHoμHtπγHmzUvρoψΓtρnνHwγΓχHpπΓsγHisHΓnαHtπγHαγΛΓyHwραtπHαρμμγrγnΛγH˛�˛�sHusρnνHtπγH
lsXUhtWˇ�iPYXZXQHαγΛΓyHΛπΓnnγψHρnHppHΛoψψρsρonsHΓtHsgbH~γ–VHPhysicssLetters,sSectionsB:sNuclear,s
ElementarysParticlesandsHigh-EnergysPhysicsTH2016THa^aTHcaUYZX

4.2 26

492 }γΓrΛπHμorHtopHsquΓrχsHΓnαHαΓrχHmΓttγrHpΓrtρΛψγsHρnHopposρtγUΛπΓrνγHαρψγptonHμρnΓψHstΓtγsHΓtH
sgY[HH~γ–VHPhysicalsReviewsDTH2018THcaTH 4.9 26

(2018-2017)
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491
}γΓrΛπHμorHΓnomΓψousH tΔHΛoupψρnνsHΓnαHμψΓvourUΛπΓnνρnνHnγutrΓψHΛurrγntsHρnHtUΛπΓnnγψHsρnνψγHtopH
quΓrχHproαuΛtρonHρnHppHΛoψψρsρonsHΓtHPHsqrt{s}gaHQHΓnαHbH~γ–VHJournalsofsHighsEnergysPhysicsTH2017TH
ZXYaTHY

5.4 26

490 monstrΓρntsHonHmoαγψsHoμHsΛΓψΓrHΓnαHvγΛtorHψγptoquΓrχsHαγΛΓyρnνHtoHΓHquΓrχHΓnαHΓHnγutrρnoHΓtH
sgY[HH~γ–VHPhysicalsReviewsDTH2018THcbTH 4.9 26

489 kHmγΓsurγmγntHoμHtπγHrρννsHΔosonHmΓssHρnHtπγHαρpπotonHαγΛΓyHΛπΓnnγψVHPhysicssLetters,sSectionsB:s
Nuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2020THbX^THY[^]Z^ 4.2 25

488
momΔρnΓtρonHoμHsγΓrΛπγsHμorHπγΓvyHrγsonΓnΛγsHαγΛΓyρnνHtoH  TH ZTHZZTH rTHΓnαHZrHΔosonHpΓρrsHρnH
protonâ��protonHΛoψψρsρonsHΓtHsgbHΓnαHY[H~γ–VHPhysicssLetters,sSectionsB:sNuclear,sElementarysParticles
andsHigh-EnergysPhysicsTH2017THaa]TH^[[U^^b

4.2 25

487 }γΓrΛπHμorHtopHsquΓrχHpΓρrHproαuΛtρonHρnHppHΛoψψρsρonsHΓtHPHsqrt{s}gY[HQH~γ–HusρnνHsρnνψγHψγptonH
γvγntsVHJournalsofsHighsEnergysPhysicsTH2017THZXYaTHY 5.4 25

486 }γΓrΛπHμorHπγΓvyHrγsonΓnΛγsHαγΛΓyρnνHtoHtwoHrρννsHΔosonsHρnHμρnΓψHstΓtγsHΛontΓρnρnνHμourHΔHquΓrχsVH
EuropeansPhysicalsJournalsCTH2016THa_TH[aY 4.2 25

485 wγΓsurγmγntHoμHtπγHwγΓχHmρxρnνHΓnνψγHusρnνHtπγHμorwΓrαUΔΓΛχwΓrαHΓsymmγtryHoμHnrγψψU±ΓnH
γvγntsHρnHΛoψψρsρonsHΓtHbVHEuropeansPhysicalsJournalsCTH2018THabTHaXY 4.2 25

484 }γΓrΛπHμorHΛπΓrνγαHrρννsHΔosonsHρnHtπγHr´–HUhHˇ�´–˛‰ˇ�HαγΛΓyHΛπΓnnγψHρnHprotonUprotonHΛoψψρsρonsHΓtHPH
sqrt{s}gY[HQH~γ–VHJournalsofsHighsEnergysPhysicsTH2019THZXYcTHY 5.4 24

483 }γΓrΛπHμorHsupγrsymmγtrρΛHpΓrtnγrsHoμHγψγΛtronsHΓnαHmuonsHρnHprotonâ��protonHΛoψψρsρonsHΓtH
sgY[~γ–VHPhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2019THacXTHY]XUY__4.2 24

482 }γΓrΛπHμorHψonνUψρvγαHpΓrtρΛψγsHαγΛΓyρnνHρntoHαρspψΓΛγαHτγtsHρnHprotonUprotonHΛoψψρsρonsHΓtHsgY[HH~γ–VH
PhysicalsReviewsDTH2019THccTH 4.9 24

481 }γΓrΛπHμorHproαuΛtρonHoμHμourHtopHquΓrχsHρnHμρnΓψHstΓtγsHwρtπHsΓmγUsρνnHorHmuψtρpψγHψγptonsHρnH
protonUprotonHΛoψψρsρonsHΓtVHEuropeansPhysicalsJournalsCTH2020THbXTHa^ 4.2 24

480 wγΓsurγmγntHoμHρnΛψusρvγHτγtHproαuΛtρonHΓnαHnuΛψγΓrHmoαρμρΛΓtρonsHρnHpzΔHΛoψψρsρonsHΓtHℓpormuψΓdH
sγγHtγxt−VHEuropeansPhysicalsJournalsCTH2016THa_TH[aZ 4.2 24

479
}γΓrΛπHμorHsρnνψγHproαuΛtρonHoμHΓHvγΛtorUψρχγH~HquΓrχHαγΛΓyρnνHtoHΓHZHΔosonHΓnαHΓHtopHquΓrχHρnH
protonâ��protonHΛoψψρsρonsHΓtHsgY[~γ–VHPhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesands
High-EnergysPhysicsTH2018THabYTH^a]U_XX

4.2 24

478
}γΓrΛπHμorHπγΓvyHνΓuνγH iHΔosonsHρnHγvγntsHwρtπHΓnHγnγrνγtρΛHψγptonHΓnαHψΓrνγHmρssρnνHtrΓnsvγrsγH
momγntumHΓtHsgY[´ ~γ–VHPhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-Energys
PhysicsTH2017THaaXTHZabU[XY

4.2 24

477 }γΓrΛπHμorHrρννsHΔosonHpΓρrHproαuΛtρonHρnHtπγH˛‡˛‡ΔΔiHμρnΓψHstΓtγHρnHppHΛoψψρsρonsHΓtHsgY[~γ–VHPhysicss
Letters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2019THabbTHaU[_ 4.2 24

476 }γΓrΛπHμorHαρsΓppγΓrρnνHtrΓΛχsHΓsHΓHsρνnΓturγHoμHnγwHψonνUψρvγαHpΓrtρΛψγsHρnHprotonUprotonHΛoψψρsρonsH
ΓtHPHsqrt{s}gY[HQH~γ–VHJournalsofsHighsEnergysPhysicsTH2018THZXYbTHY 5.4 24

475 }γΓrΛπHμorHnΓrχHwΓttγrHΓnαH}upγrsymmγtryHwρtπHΓHmomprγssγαHwΓssH}pγΛtrumHρnHtπγH–γΛtorHlosonH
pusρonH~opoψoνyHρnHzrotonUzrotonHmoψψρsρonsHΓtHsqrtℓs−gbHH~γ–VHPhysicalsReviewsLettersTH2017THYYbTHXZYbXZ7.4 23

474
wuψtρpψρΛρtyHΓnαHrΓpραρtyHαγpγnαγnΛγHoμHstrΓnνγHπΓαronHproαuΛtρonHρnHppTHpzΔTHΓnαHzΔzΔHΛoψψρsρonsH
ΓtHtπγHvrmVHPhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2017TH
a_bTHYX[UYZc

4.2 23
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473 zγrμormΓnΛγHoμHtπγHmw}HvγvγψUYHtrρννγrHρnHprotonUprotonHΛoψψρsρonsHΓtHâ��sHgHY[H~γ–VHJournalsofs
InstrumentationTH2020THY^THzYXXYaUzYXXYa 1 23

472 }γΓrΛπHμorHovραγnΛγHoμHtπγH~ypγUsssH}γγsΓwHwγΛπΓnρsmHρnHwuψtρψγptonHpρnΓψH}tΓtγsHρnHzrotonUzrotonH
moψψρsρonsHΓtHsqrtℓs−gY[HH~γ–VHPhysicalsReviewsLettersTH2017THYYcTHZZYbXZ 7.4 23

471 }γΓrΛπHμorHtπρrαUνγnγrΓtρonHsΛΓψΓrHψγptoquΓrχsHαγΛΓyρnνHtoHΓHtopHquΓrχHΓnαHΓHψγptonHΓtVHEuropeans
PhysicalsJournalsCTH2018THabTHaXa 4.2 23

470
ovραγnΛγHμorHΓssoΛρΓtγαHproαuΛtρonHoμHΓHrρννsHΔosonHwρtπHΓHtopHquΓrχHpΓρrHρnHμρnΓψHstΓtγsHwρtπH
γψγΛtronsTHmuonsTHΓnαHπΓαronρΛΓψψyHαγΛΓyρnνHˇ�HψγptonsHΓtHPHsqrt{s}gY[HQH~γ–VHJournalsofsHighsEnergys
PhysicsTH2018THZXYbTHY

5.4 23

469 wγΓsurγmγntHoμHtπγH ZHproαuΛtρonHΛrossHsγΛtρonHρnHppHΛoψψρsρonsHΓtHsgY[H~γ–VHPhysicssLetters,s
SectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2017THa__THZ_bUZcX 4.2 22

468 wγΓsurγmγntHoμHtπγHℓpormuψΓdHsγγHtγxt−HproαuΛtρonHΛrossHsγΛtρonHusρnνHγvγntsHρnHtπγHℓpormuψΓdHsγγH
tγxt−HμρnΓψHstΓtγHρnHppHΛoψψρsρonsHΓtHℓpormuψΓdHsγγHtγxt−VHEuropeansPhysicalsJournalsCTH2017THaaTHYaZ 4.2 22

467
wγΓsurγmγntHoμHtπγHΛrossHsγΛtρonHμorHγψγΛtrowγΓχHproαuΛtρonHoμHZ˛‡HρnHΓssoΛρΓtρonHwρtπHtwoHτγtsHΓnαH
ΛonstrΓρntsHonHΓnomΓψousHquΓrtρΛHνΓuνγHΛoupψρnνsHρnHprotonâ��protonHΛoψψρsρonsHΓtHsgbH~γ–VHPhysicss
Letters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2017THaaXTH[bXU]XZ

4.2 22

466 }γΓrΛπHμorHtπγHrρννsHlosonHnγΛΓyρnνHtoH~woHwuonsHρnHzrotonUzrotonHmoψψρsρonsHΓtHsqrtℓs−gY[HH~γ–VH
PhysicalsReviewsLettersTH2019THYZZTHXZYbXY 7.4 22

465 ~rΓnsvγrsγHmomγntumHspγΛtrΓHoμHρnΛψusρvγHΔHτγtsHρnHpzΔHΛoψψρsρonsHΓtHsxxg^VXZ´ ~γ–VHPhysicssLetters,s
SectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2016THa^]TH^cUbX 4.2 22

464 }γΓrΛπHμorHΓHnγwHsΛΓψΓrHrγsonΓnΛγHαγΛΓyρnνHtoHΓHpΓρrHoμHZHΔosonsHρnHprotonUprotonHΛoψψρsρonsHΓtHPH
sqrt{s}gY[HQH~γ–VHJournalsofsHighsEnergysPhysicsTH2018THZXYbTHY 5.4 22

463
}γΓrΛπHμorHΓHmΓssρvγHrγsonΓnΛγHαγΛΓyρnνHtoHΓHpΓρrHoμHrρννsHΔosonsHρnHtπγHμourHΔHquΓrχHμρnΓψHstΓtγHρnH
protonâ��protonHΛoψψρsρonsHΓtHsgY[~γ–VHPhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesands
High-EnergysPhysicsTH2018THabYTHZ]]UZ_c

4.2 22

462 }tuαyHoμHtγtH{uγnΛπρnνHwρtπHZSτγtHmorrγψΓtρonsHρnHzΔUzΔHΓnαHppHmoψψρsρonsHΓtH
sqrtℓs−_{xx}g^VXZHH~γ–VHPhysicalsReviewsLettersTH2017THYYcTHXbZ[XY 7.4 22

461 }γΓrΛπHμorHαΓrχHmΓttγrHproαuΛγαHρnHΓssoΛρΓtρonHwρtπHπγΓvyUμψΓvorHquΓrχHpΓρrsHρnHprotonUprotonH
ΛoψψρsρonsHΓtVHEuropeansPhysicalsJournalsCTH2017THaaTHb]^ 4.2 22

460
wγΓsurγmγntHoμHtπγHZZHproαuΛtρonHΛrossHsγΛtρonHΓnαHZHUhâ��Sâ��â�� â��iSâ��iâ��HΔrΓnΛπρnνHμrΓΛtρonHρnHppH
ΛoψψρsρonsHΓtHsgY[´ ~γ–VHPhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-Energys
PhysicsTH2016THa_[THZbXU[X[

4.2 22

459
wγΓsurγmγntHoμHtπγH ZHproαuΛtρonHΛrossHsγΛtρonHρnHppHΛoψψρsρonsHΓtHℓpormuψΓdHsγγHtγxt−HΓnαH
bℓpormuψΓdHsγγHtγxt−HΓnαHsγΓrΛπHμorHΓnomΓψousHtrρpψγHνΓuνγHΛoupψρnνsHΓtHℓpormuψΓdHsγγHtγxt−VH
EuropeansPhysicalsJournalsCTH2017THaaTHZ[_

4.2 21

458
kHsγΓrΛπHμorHnγwHpπγnomγnΓHρnHppHΛoψψρsρonsHΓtHℓpormuψΓdHsγγHtγxt−HρnHμρnΓψHstΓtγsHwρtπHmρssρnνH
trΓnsvγrsγHmomγntumHΓnαHΓtHψγΓstHonγHτγtHusρnνHtπγHℓpormuψΓdHsγγHtγxt−HvΓrρΓΔψγVHEuropeansPhysicals
JournalsCTH2017THaaTHZc]

4.2 21

457
}γΓrΛπHμorHΓHstΓnαΓrαHmoαγψUψρχγHrρννsHΔosonHρnHtπγHmΓssHrΓnνγHΔγtwγγnHaXHΓnαHYYXHqγ–HρnHtπγH
αρpπotonHμρnΓψHstΓtγHρnHprotonUprotonHΛoψψρsρonsHΓtHsgbHΓnαHY[H~γ–VHPhysicssLetters,sSectionsB:s
Nuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2019THac[TH[ZXU[]a

4.2 21

456 wγΓsurγmγntsHoμHtt´flHspρnHΛorrγψΓtρonsHΓnαHtopHquΓrχHpoψΓrρzΓtρonHusρnνHαρψγptonHμρnΓψHstΓtγsHρnHppH
ΛoψψρsρonsHΓtHsgbHH~γ–VHPhysicalsReviewsDTH2016THc[TH 4.9 21
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455 morrγψΓtρonsHΔγtwγγnHτγtsHΓnαHΛπΓrνγαHpΓrtρΛψγsHρnHzΔzΔHΓnαHppHΛoψψρsρonsHΓtHPH
sqrt{s_{mΓtπrm{xx}}}gZVa_HQH~γ–VHJournalsofsHighsEnergysPhysicsTH2016THZXY_THY 5.4 21

454 wγΓsurγmγntHoμHtπγHℓpormuψΓdHsγγHtγxt−HproαuΛtρonHΛrossHsγΛtρonHρnHtπγHΓψψUτγtsHμρnΓψHstΓtγHρnHppH
ΛoψψρsρonsHΓtHℓpormuψΓdHsγγHtγxt−ℓpormuψΓdHsγγHtγxt−VHEuropeansPhysicalsJournalsCTH2016THa_THYZb 4.2 21

453
}tuαyHoμHτγtHquγnΛπρnνHwρtπHρsoψΓtγαUpπotonSτγtHΛorrγψΓtρonsHρnHzΔzΔHΓnαHppHΛoψψρsρonsHΓtH
sxxg^VXZ´ ~γ–VHPhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2018TH
ab^THY]U[c

4.2 21

452 }γΓrΛπHμorHvowHwΓssH–γΛtorH|γsonΓnΛγsHnγΛΓyρnνHtoH{uΓrχUkntρquΓrχHzΓρrsHρnHzrotonUzrotonH
moψψρsρonsHΓtHsqrtℓs−gY[HH~γ–VHPhysicalsReviewsLettersTH2017THYYcTHYYYbXZ 7.4 21

451
}γΓrΛπHμorHpπysρΛsHΔγyonαHtπγHstΓnαΓrαHmoαγψHρnHγvγntsHwρtπHtwoHψγptonsHoμHsΓmγHsρνnTHmρssρnνH
trΓnsvγrsγHmomγntumTHΓnαHτγtsHρnHprotonUprotonHΛoψψρsρonsHΓtVHEuropeansPhysicalsJournalsCTH2017TH
aaTH^ab

4.2 21

450 }γΓrΛπHμorHψρνπtHΔosonsHρnHαγΛΓysHoμHtπγHYZ^Hqγ–HrρννsHΔosonHρnHprotonUprotonHΛoψψρsρonsHΓtHPH
sqrt{s}gbHQH~γ–VHJournalsofsHighsEnergysPhysicsTH2017THZXYaTHY 5.4 21

449 wγΓsurγmγntHoμHtπγHρntγνrΓtγαHΓnαHαρμμγrγntρΓψHtt´flHproαuΛtρonHΛrossHsγΛtρonsHμorHπρνπUp~HtopH
quΓrχsHρnHppHΛoψψρsρonsHΓtHsgbHH~γ–VHPhysicalsReviewsDTH2016THc]TH 4.9 21

448 wγΓsurγmγntHoμHtrΓnsvγrsγHmomγntumHrγψΓtρvγHtoHαρτγtHsystγmsHρnHzΔzΔHΓnαHppHΛoψψρsρonsHΓtHPH
sqrt{s_{mΓtπrm{xx}}}gZVa_HQH~γ–VHJournalsofsHighsEnergysPhysicsTH2016THZXY_THY 5.4 21

447 }γΓrΛπHμorHsupγrsymmγtryHρnHprotonUprotonHΛoψψρsρonsHΓtHY[H~γ–HρnHμρnΓψHstΓtγsHwρtπHτγtsHΓnαHmρssρnνH
trΓnsvγrsγHmomγntumVHJournalsofsHighsEnergysPhysicsTH2019THZXYcTHY 5.4 21

446 }γΓrΛπHμorHπρνπHmΓssHαρτγtHrγsonΓnΛγsHwρtπHΓHnγwHΔΓΛχνrounαHprγαρΛtρonHmγtπoαHρnHprotonUprotonH
ΛoψψρsρonsHΓtHPHsqrt{s}HQHgHY[H~γ–VHJournalsofsHighsEnergysPhysicsTH2020THZXZXTHY 5.4 20

445 wγΓsurγmγntHoμHquΓrχonρumHproαuΛtρonHΛrossHsγΛtρonsHρnHppHΛoψψρsρonsHΓtHsgY[~γ–VHPhysicssLetters,s
SectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2018THabXTHZ^YUZaZ 4.2 20

444 }γΓrΛπHμorHmΓssρvγHrγsonΓnΛγsHαγΛΓyρnνHρntoH  TH ZTHZZTHq THΓnαHqZHwρtπHαρτγtHμρnΓψHstΓtγsHΓtH
sgY[HH~γ–VHPhysicalsReviewsDTH2018THcaTH 4.9 20

443
wγΓsurγmγntHoμHℓpormuψΓdHsγγHtγxt−HproαuΛtρonHwρtπHΓααρtρonΓψHτγtHΓΛtρvρtyTHρnΛψuαρnνHℓpormuψΓdHsγγH
tγxt−HquΓrχHτγtsTHρnHtπγHαρψγptonHαγΛΓyHΛπΓnnγψHusρnνHppHΛoψψρsρonsHΓtHℓpormuψΓdHsγγHtγxt−VHEuropeans
PhysicalsJournalsCTH2016THa_TH[ac

4.2 20

442
}γΓrΛπHμorHΓHψowUmΓssHpsγuαosΛΓψΓrHrρννsHΔosonHproαuΛγαHρnHΓssoΛρΓtρonHwρtπHΓHΔΔiHpΓρrHρnHppH
ΛoψψρsρonsHΓtHsgb´ ~γ–VHPhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH
2016THa^bTHZc_U[ZX

4.2 20

441 wγΓsurγmγntHoμHαρμμγrγntρΓψHΛrossHsγΛtρonsHμorHtπγHproαuΛtρonHoμHtopHquΓrχHpΓρrsHΓnαHoμHΓααρtρonΓψH
τγtsHρnHψγptonSτγtsHγvγntsHμromHppHΛoψψρsρonsHΓtHsgY[HH~γ–VHPhysicalsReviewsDTH2018THcaTH 4.9 20

440 }γΓrΛπHμorHnγwHψonνUψρvγαHpΓrtρΛψγsHΓtHsgY[H~γ–VHPhysicssLetters,sSectionsB:sNuclear,sElementarys
ParticlesandsHigh-EnergysPhysicsTH2018THabXTH][ZU]^] 4.2 20

439 }γΓrΛπHμorHstΓnαΓrαHmoαγψHproαuΛtρonHoμHμourHtopHquΓrχsHwρtπHsΓmγUsρνnHΓnαHmuψtρψγptonHμρnΓψH
stΓtγsHρnHprotonUprotonHΛoψψρsρonsHΓtVHEuropeansPhysicalsJournalsCTH2018THabTHY]X 4.2 20

438 }γΓrΛπHμorHpΓρrHproαuΛtρonHoμHsγΛonαUνγnγrΓtρonHψγptoquΓrχsHΓtHsgY[HH~γ–VHPhysicalsReviewsDTH2019TH
ccTH 4.9 20
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437 }γΓrΛπHμorHΓHπγΓvyHpsγuαosΛΓψΓrHΔosonHαγΛΓyρnνHtoHΓHZHΓnαHΓHrρννsHΔosonHΓtVHEuropeansPhysicals
JournalsCTH2019THacTH^_] 4.2 20

436
}γΓrΛπHμorHpΓρrHproαuΛtρonHoμHvγΛtorUψρχγH~HΓnαHlHquΓrχsHρnHsρnνψγUψγptonHμρnΓψHstΓtγsHusρnνHΔoostγαH
τγtHsuΔstruΛturγHρnHprotonUprotonHΛoψψρsρonsHΓtHPHsqrt{s}gY[HQH~γ–VHJournalsofsHighsEnergysPhysicsTH
2017THZXYaTHY

5.4 20

435 }γΓrΛπHμorHπγΓvyHrγsonΓnΛγsHtπΓtHαγΛΓyHρntoHΓHvγΛtorHΔosonHΓnαHΓHrρννsHΔosonHρnHπΓαronρΛHμρnΓψH
stΓtγsHΓtVHEuropeansPhysicalsJournalsCTH2017THaaTH_[_ 4.2 20

434 }γΓrΛπHμorHΓnomΓψousHsρnνψγHtopHquΓrχHproαuΛtρonHρnHΓssoΛρΓtρonHwρtπHΓHpπotonHρnHppHΛoψψρsρonsHΓtHPH
sqrt{s}gbHQH~γ–VHJournalsofsHighsEnergysPhysicsTH2016THZXY_THY 5.4 20

433 }γΓrΛπHμorHvγptoquΓrχsHmoupψγαHtoH~πρrαUqγnγrΓtρonH{uΓrχsHρnHzrotonUzrotonHmoψψρsρonsHΓtH
sqrtℓs−gY[HH~γ–VHPhysicalsReviewsLettersTH2018THYZYTHZ]YbXZ 7.4 20

432 }γΓrΛπHμorHΓHπγΓvyHrρνπtUπΓnαγαH HΔosonHΓnαHΓHπγΓvyHnγutrρnoHρnHγvγntsHwρtπHtwoHsΓmγUμψΓvorH
ψγptonsHΓnαHtwoHτγtsHΓtHPHsqrt{s}gY[HQH~γ–VHJournalsofsHighsEnergysPhysicsTH2018THZXYbTHY 5.4 20

431 }γΓrΛπHμorHtπγHμψΓvorUΛπΓnνρnνHnγutrΓψHΛurrγntHρntγrΓΛtρonsHoμHtπγHtopHquΓrχHΓnαHtπγHrρννsHΔosonH
wπρΛπHαγΛΓysHρntoHΓHpΓρrHoμHΔHquΓrχsHΓtHPHsqrt{s}gY[HQH~γ–VHJournalsofsHighsEnergysPhysicsTH2018THZXYbTHY 5.4 20

430
wγΓsurγmγntsHoμHtπγHℓpormuψΓdHsγγHtγxt−HproαuΛtρonHΛrossHsγΛtρonHρnHψγptonSτγtsHμρnΓψHstΓtγsHρnHppH
ΛoψψρsρonsHΓtHbHℓpormuψΓdHsγγHtγxt−HΓnαHrΓtρoHoμHbHtoHa´ ℓpormuψΓdHsγγHtγxt−HΛrossHsγΛtρonsVHEuropeans
PhysicalsJournalsCTH2017THaaTHY^

4.2 19

429
wγΓsurγmγntHoμHγψγΛtrowγΓχH ZHΔosonHproαuΛtρonHΓnαHsγΓrΛπHμorHnγwHpπysρΛsHρnH ZHSHtwoHτγtsH
γvγntsHρnHppHΛoψψρsρonsHΓtHsgY[~γ–VHPhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesands
High-EnergysPhysicsTH2019THac^THZbYU[Xa

4.2 19

428 }tuαyHoμHγxΛρtγαH˛�ΔXHstΓtγsHαγΛΓyρnνHtoH˛�ΔXˇ�Sˇ�â��HρnHprotonUprotonHΛoψψρsρonsHΓtHsgY[~γ–VHPhysicss
Letters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2020THbX[THY[^[]^ 4.2 19

427
}γΓrΛπHμorHrγsonΓntHΓnαHnonrγsonΓntHrρννsHΔosonHpΓρrHproαuΛtρonHρnHtπγHPH
mΓtπrm{Δ}ovγrψρnγ{mΓtπrm{Δ}}mΓtπρt{γψψHnuHγψψHnuH}HQHμρnΓψHstΓtγHρnHprotonUprotonHΛoψψρsρonsHΓtHPH
sqrt{s}gY[HQH~γ–VHJournalsofsHighsEnergysPhysicsTH2018THZXYbTHY

5.4 19

426 }tuαyHoμHlHwγsonHzroαuΛtρonHρnHpSzΔHmoψψρsρonsHΓtHâ��ℓ}PxxQ−g^VXZH~γ–H’sρnνHoxΛψusρvγHrΓαronρΛH
nγΛΓysVHPhysicalsReviewsLettersTH2016THYY_THX[Z[XY 7.4 19

425 }γΓrΛπHμorHmΓssρvγH rHrγsonΓnΛγsHαγΛΓyρnνHρntoHtπγHℓpormuψΓdHsγγHtγxt−HμρnΓψHstΓtγHΓtHℓpormuψΓdHsγγH
tγxt−ℓpormuψΓdHsγγHtγxt−VHEuropeansPhysicalsJournalsCTH2016THa_THZ[a 4.2 19

424 wγΓsurγmγntHoμHγxΛψusρvγHpπotoproαuΛtρonHμromHprotonsHρnHzΔHΛoψψρsρonsHΓtVHEuropeansPhysicals
JournalsCTH2019THacTHZaa 4.2 19

423 }γΓrΛπHμorHπγΓvyHrγsonΓnΛγsHαγΛΓyρnνHtoHtΓuHψγptonHpΓρrsHρnHprotonUprotonHΛoψψρsρonsHΓtHPHsqrt{s}gY[H
QH~γ–VHJournalsofsHighsEnergysPhysicsTH2017THZXYaTHY 5.4 19

422 }γΓrΛπHμorHmΓssρvγHrγsonΓnΛγsHαγΛΓyρnνHρntoH  TH ZHorHZZHΔosonsHρnHprotonUprotonHΛoψψρsρonsHΓtHPH
sqrt{s}gY[HQH~γ–VHJournalsofsHighsEnergysPhysicsTH2017THZXYaTHY 5.4 19

421 wγΓsurγmγntHoμHαρμμγrγntρΓψHΛrossHsγΛtρonsHμorHΔosonHproαuΛtρonHρnHΓssoΛρΓtρonHwρtπHτγtsHρnH
protonUprotonHΛoψψρsρonsHΓtVHEuropeansPhysicalsJournalsCTH2018THabTHc_^ 4.2 19

420 }γΓrΛπHμorHnγwHpπysρΛsHρnHαρτγtHΓnνuψΓrHαρstrρΔutρonsHusρnνHprotonUprotonHΛoψψρsρonsHΓtHΓnαH
ΛonstrΓρntsHonHαΓrχHmΓttγrHΓnαHotπγrHmoαγψsVHEuropeansPhysicalsJournalsCTH2018THabTHabc 4.2 19

(2018-2019)
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419 }γΓrΛπHμorHψγptonHμψΓvourHvρoψΓtρnνHαγΛΓysHoμHtπγHrρννsHΔosonHtoH˛…ˇ�HΓnαHγˇ�HρnHprotonUprotonH
ΛoψψρsρonsHΓtHPHsqrt{s}gY[HQH~γ–VHJournalsofsHighsEnergysPhysicsTH2018THZXYbTHY 5.4 19

418 wγΓsurγmγntHΓnαHρntγrprγtΓtρonHoμHαρμμγrγntρΓψHΛrossHsγΛtρonsHμorHrρννsHΔosonHproαuΛtρonHΓtH
sgY[~γ–VHPhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2019THacZTH[_cU[c_4.2 18

417 }γΓrΛπHμorHvγΛtorUψρχγHquΓrχsHρnHγvγntsHwρtπHtwoHopposρtγψyHΛπΓrνγαHψγptonsHΓnαHτγtsHρnH
protonUprotonHΛoψψρsρonsHΓtVHEuropeansPhysicalsJournalsCTH2019THacTH[_] 4.2 18

416 sαγntρμρΛΓtρonHoμHπγΓvyTHγnγrνγtρΛTHπΓαronρΛΓψψyHαγΛΓyρnνHpΓrtρΛψγsHusρnνHmΓΛπρnγUψγΓrnρnνH
tγΛπnρquγsVHJournalsofsInstrumentationTH2020THY^THzX_XX^UzX_XX^ 1 18

415 }γΓrΛπHμorHαΓrχHmΓttγrHΓnαHunpΓrtρΛψγsHproαuΛγαHρnHΓssoΛρΓtρonHwρtπHΓHZHΔosonHρnHprotonUprotonH
ΛoψψρsρonsHΓtHsgbHH~γ–VHPhysicalsReviewsDTH2016THc[TH 4.9 18

414 yΔsγrvΓtρonHoμHtopHquΓrχHpΓρrsHproαuΛγαHρnHΓssoΛρΓtρonHwρtπHΓHvγΛtorHΔosonHρnHppHΛoψψρsρonsHΓtHPH
sqrt{s}gbHQH~γ–VHJournalsofsHighsEnergysPhysicsTH2016THZXY_THY 5.4 18

413
}γΓrΛπHμorHπγΓvyHnγutrρnosHΓnαHtπρrαUνγnγrΓtρonHψγptoquΓrχsHρnHπΓαronρΛHstΓtγsHoμHtwoHˇ�HψγptonsH
ΓnαHtwoHτγtsHρnHprotonUprotonHΛoψψρsρonsHΓtHPHsqrt{s}gY[HQH~γ–VHJournalsofsHighsEnergysPhysicsTH2019TH
ZXYcTHY

5.4 18

412 |γψΓtρvγHwoαρμρΛΓtρonHoμHzromptHˇ�PZ}QHΓnαHtWˇ�H±ργψαsHμromHppHtoHzΔzΔHmoψψρsρonsHΓtH
sqrtℓs_{xx}−g^VXZHH~γ–VHPhysicalsReviewsLettersTH2017THYYbTHY_Z[XY 7.4 18

411 }γΓrΛπHμorHαρrγΛtHproαuΛtρonHoμHsupγrsymmγtrρΛHpΓrtnγrsHoμHtπγHtopHquΓrχHρnHtπγHΓψψUτγtsHμρnΓψHstΓtγH
ρnHprotonUprotonHΛoψψρsρonsHΓtHPHsqrt{s}gY[HQH~γ–VHJournalsofsHighsEnergysPhysicsTH2017THZXYaTHY 5.4 18

410
}γΓrΛπHμorHπγΓvyHnγutrρnosHorHtπρrαUνγnγrΓtρonHψγptoquΓrχsHρnHμρnΓψHstΓtγsHwρtπHtwoHπΓαronρΛΓψψyH
αγΛΓyρnνHˇ�HψγptonsHΓnαHtwoHτγtsHρnHprotonUprotonHΛoψψρsρonsHΓtHPHsqrt{s}gY[HQH~γ–VHJournalsofsHighs
EnergysPhysicsTH2017THZXYaTHY

5.4 18

409 }γΓrΛπHμorHπγΓvyHrρννsHΔosonsHαγΛΓyρnνHtoHΓHtopHquΓrχHpΓρrHρnHprotonUprotonHΛoψψρsρonsHΓtHPHsqrt{s}HQH
gHY[H~γ–VHJournalsofsHighsEnergysPhysicsTH2020THZXZXTHY 5.4 18

408 }γΓrΛπHμorHpΓρrHproαuΛtρonHoμHvγΛtorψρχγHquΓrχsHρnHtπγHμuψψyHπΓαronρΛHμρnΓψHstΓtγVHPhysicalsReviewsDTH
2019THYXXTH 4.9 18

407 wγΓsurγmγntHoμHtπγHΛrossHsγΛtρonHμorHtopHquΓrχHpΓρrHproαuΛtρonHρnHΓssoΛρΓtρonHwρtπHΓH HorHZHΔosonH
ρnHprotonUprotonHΛoψψρsρonsHΓtHPHsqrt{s}gY[HQH~γ–VHJournalsofsHighsEnergysPhysicsTH2018THZXYbTHY 5.4 18

406 xonUqΓussρΓnHγψψρptρΛUμψowHμψuΛtuΓtρonsHρnHzΔzΔHΛoψψρsρonsHΓtHsxxg^VXZ~γ–VHPhysicssLetters,sSectionsB:s
Nuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2019THabcTH_][U__^ 4.2 17

405
}γΓrΛπHμorHPHmΓtπrm{t}ovγrψρnγ{mΓtπrm{t}}mΓtπrm{r}HQHproαuΛtρonHρnHtπγHPHmΓtπrm{r}toH
mΓtπrm{Δ}ovγrψρnγ{mΓtπrm{Δ}}HQHαγΛΓyHΛπΓnnγψHwρtπHψγptonρΛHPHmΓtπrm{t}ovγrψρnγ{mΓtπrm{t}}HQH
αγΛΓysHρnHprotonUprotonHΛoψψρsρonsHΓtHPHsqrt{s}gY[HQH~γ–VHJournalsofsHighsEnergysPhysicsTH2019THZXYcTHY

5.4 17

404 }γΓrΛπHμorHnγwHpπysρΛsHρnHγvγntsHwρtπHΓHψγptonρΛΓψψyHαγΛΓyρnνHZHΔosonHΓnαHΓHψΓrνγHtrΓnsvγrsγH
momγntumHρmΔΓψΓnΛγHρnHprotonUprotonHΛoψψρsρonsHΓtHgHY[VHEuropeansPhysicalsJournalsCTH2018THabTHZcY 4.2 17

403 wγΓsurγmγntHoμHtπγHρnΛψusρvγHτγtHΛrossHsγΛtρonHρnHppHΛoψψρsρonsHΓtHPsqrt{s}HgHZVa_TtγxtH{~γ–}QVH
EuropeansPhysicalsJournalsCTH2016THa_THY 4.2 17

402
}γΓrΛπHμorHΓnHγxotρΛHαγΛΓyHoμHtπγHrρννsHΔosonHtoHΓHpΓρrHoμHψρνπtHpsγuαosΛΓψΓrsHρnHtπγHμρnΓψHstΓtγHwρtπH
twoHmuonsHΓnαHtwoHΔHquΓrχsHρnHppHΛoψψρsρonsHΓtHY[H~γ–VHPhysicssLetters,sSectionsB:sNuclear,s
ElementarysParticlesandsHigh-EnergysPhysicsTH2019THac^TH[cbU]Z[

4.2 17

Z S Demiroglu
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401
}γΓrΛπHμorHPHmΓtπrm{t}ovγrψρnγ{mΓtπrm{t}}HQHrγsonΓnΛγsHρnHπρνπψyHΔoostγαHψγptonSτγtsHΓnαHμuψψyH
πΓαronρΛHμρnΓψHstΓtγsHρnHprotonUprotonHΛoψψρsρonsHΓtHPHsqrt{s}gY[HQH~γ–VHJournalsofsHighsEnergysPhysicsTH
2017THZXYaTHY

5.4 17

400 }γΓrΛπγsHμorHpΓρrHproαuΛtρonHoμHtπρrαUνγnγrΓtρonHsquΓrχsHρnHℓpormuψΓdHsγγHtγxt−ℓpormuψΓdHsγγHtγxt−H
ppHΛoψψρsρonsVHEuropeansPhysicalsJournalsCTH2017THaaTH[Za 4.2 17

399
wγΓsurγmγntHoμHtπγH HΔosonHπγψρΛρtyHμrΓΛtρonsHρnHtπγHαγΛΓysHoμHtopHquΓrχHpΓρrsHtoHψγptonHSHτγtsHμρnΓψH
stΓtγsHproαuΛγαHρnHppHΛoψψρsρonsHΓtHsgb~γ–VHPhysicssLetters,sSectionsB:sNuclear,sElementarysParticles
andsHigh-EnergysPhysicsTH2016THa_ZTH^YZU^[]

4.2 17

398
wγΓsurγmγntHoμHαouΔψγUαρμμγrγntρΓψHΛrossHsγΛtρonsHμorHtopHquΓrχHpΓρrHproαuΛtρonHρnHppHΛoψψρsρonsHΓtH
ℓpormuψΓdHsγγHtγxt−ℓpormuψΓdHsγγHtγxt−HΓnαHρmpΓΛtHonHpΓrtonHαρstrρΔutρonHμunΛtρonsVHEuropeans
PhysicalsJournalsCTH2017THaaTH]^c

4.2 16

397 kHsγΓrΛπHμorHpΓρrHproαuΛtρonHoμHnγwHψρνπtHΔosonsHαγΛΓyρnνHρntoHmuonsHρnHprotonUprotonHΛoψψρsρonsHΓtH
Y[HH~γ–VHPhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2019THac_THY[YUY^]4.2 16

396 }γΓrΛπγsHμorHpπysρΛsHΔγyonαHtπγHstΓnαΓrαHmoαγψHwρtπHtπγHvΓrρΓΔψγHρnHπΓαronρΛHμρnΓψHstΓtγsHwρtπHΓnαH
wρtπoutHαρsΓppγΓrρnνHtrΓΛχsHρnHprotonUprotonHΛoψψρsρonsHΓtVHEuropeansPhysicalsJournalsCTH2020THbXTH[ 4.2 16

395 }γΓrΛπHμorHnγwHpπysρΛsHwρtπHtπγHwH~ZHvΓrρΓΔψγHρnHΓψψUτγtsHμρnΓψHstΓtγsHproαuΛγαHρnHppHΛoψψρsρonsHΓtHPH
sqrt{s}gY[HQH~γ–VHJournalsofsHighsEnergysPhysicsTH2016THZXY_THY 5.4 16

394
}γΓrΛπHμorHΓHvγryHψρνπtHxw}}wHrρννsHΔosonHproαuΛγαHρnHαγΛΓysHoμHtπγHYZ^Hqγ–HsΛΓψΓrHΔosonHΓnαH
αγΛΓyρnνHρntoHˇ�HψγptonsHρnHppHΛoψψρsρonsHΓtHPHsqrt{s}gbHQH~γ–VHJournalsofsHighsEnergysPhysicsTH2016TH
ZXY_THY

5.4 16

393
}γΓrΛπHμorHΓnomΓψousHγψγΛtrowγΓχHproαuΛtρonHoμHvγΛtorHΔosonHpΓρrsHρnHΓssoΛρΓtρonHwρtπHtwoHτγtsHρnH
protonUprotonHΛoψψρsρonsHΓtHY[H~γ–VHPhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesands
High-EnergysPhysicsTH2019THacbTHY[]cb^

4.2 16

392
}γΓrΛπHμorHΓHΛπΓrνγαHrρννsHΔosonHαγΛΓyρnνHρntoHtopHΓnαHΔottomHquΓrχsHρnHγvγntsHwρtπHγψγΛtronsHorH
muonsHρnHprotonUprotonHΛoψψρsρonsHΓtHPHsqrt{mΓtπrm{s}}HQHgHY[H~γ–VHJournalsofsHighsEnergysPhysicsTH
2020THZXZXTHY

5.4 16

391 }γΓrΛπHμorHαΓrχHmΓttγrHΓnαHunpΓrtρΛψγsHρnHγvγntsHwρtπHΓHZHΔosonHΓnαHmρssρnνHtrΓnsvγrsγHmomγntumH
ρnHprotonUprotonHΛoψψρsρonsHΓtHPHsqrt{s}gY[HQH~γ–VHJournalsofsHighsEnergysPhysicsTH2017THZXYaTHY 5.4 16

390 }γΓrΛπHμorHΓHΛπΓrνγαHrρννsHΔosonHαγΛΓyρnνHtoHΛπΓrmHΓnαHΔottomHquΓrχsHρnHprotonUprotonHΛoψψρsρonsH
ΓtHPHsqrt{s}gbHQH~γ–VHJournalsofsHighsEnergysPhysicsTH2018THZXYbTHY 5.4 16

389 yΔsγrvΓtρonHoμHtπγHˇ�_{ΔY}P[zQHΓnαHˇ�_{ΔZ}P[zQHΓnαHwγΓsurγmγntHoμHtπγρrHwΓssγsVHPhysicalsReviews
LettersTH2018THYZYTHXcZXXZ 7.4 16

388 }γΓrΛπHμorHαΓrχHmΓttγrHρnHγvγntsHwρtπHγnγrνγtρΛTHπΓαronρΛΓψψyHαγΛΓyρnνHtopHquΓrχsHΓnαHmρssρnνH
trΓnsvγrsγHmomγntumHΓtHPHsqrt{s}gY[HQH~γ–VHJournalsofsHighsEnergysPhysicsTH2018THZXYbTHY 5.4 16

387 }γΓrΛπHμorHsupγrsymmγtryHρnHprotonUprotonHΛoψψρsρonsHΓtHY[H~γ–HusρnνHραγntρμργαHtopHquΓrχsVH
PhysicalsReviewsDTH2018THcaTH 4.9 16

386
}γΓrΛπHμorHtopHsquΓrχHpΓρrHproαuΛtρonHρnHΛomprγssγαUmΓssUspγΛtrumHsΛγnΓrρosHρnHprotonâ��protonH
ΛoψψρsρonsHΓtHsgb´ ~γ–HusρnνHtπγH˛–~HvΓrρΓΔψγVHPhysicssLetters,sSectionsB:sNuclear,sElementarysParticles
andsHigh-EnergysPhysicsTH2017THa_aTH]X[U][X

4.2 15

385 wγΓsurγmγntHoμHtπγHαρμμγrγntρΓψHΛrossHsγΛtρonsHμorHtπγHΓssoΛρΓtγαHproαuΛtρonHoμHΓH HΔosonHΓnαHτγtsH
ρnHprotonUprotonHΛoψψρsρonsHΓtHsgY[HH~γ–VHPhysicalsReviewsDTH2017THc_TH 4.9 15

384 }γΓrΛπHμorHΓH iHΔosonHαγΛΓyρnνHtoHΓHˇ�HψγptonHΓnαHΓHnγutrρnoHρnHprotonUprotonHΛoψψρsρonsHΓtHsgY[~γ–VH
PhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2019THacZTHYXaUY[Y 4.2 15

(2019-2017)
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383
wγΓsurγmγntsHoμHPHmΓtπrm{t}ovγrψρnγ{mΓtπrm{t}}HQHαρμμγrγntρΓψHΛrossHsγΛtρonsHρnHprotonUprotonH
ΛoψψρsρonsHΓtHPHsqrt{mΓtπrm{s}}gY[HQH~γ–HusρnνHγvγntsHΛontΓρnρnνHtwoHψγptonsVHJournalsofsHighsEnergys
PhysicsTH2019THZXYcTHY

5.4 15

382 wγΓsurγmγntsHoμHtπγHΓssoΛρΓtγαHproαuΛtρonHoμHΓHZHΔosonHΓnαHΔHτγtsHρnHppHΛoψψρsρonsHΓtVHEuropeans
PhysicalsJournalsCTH2017THaaTHa^Y 4.2 15

381
wγΓsurγmγntHoμHαρμμγrγntρΓψHΓnαHρntγνrΓtγαHμραuΛρΓψHΛrossHsγΛtρonsHμorHrρννsHΔosonHproαuΛtρonHρnH
tπγHμourUψγptonHαγΛΓyHΛπΓnnγψHρnHppHΛoψψρsρonsHΓtHPHsqrt{s}gaHQHΓnαHbH~γ–VHJournalsofsHighsEnergys
PhysicsTH2016THZXY_THY

5.4 15

380 losγUoρnstγρnHΛorrγψΓtρonsHρnHppTHpzΔTHΓnαHzΔzΔHΛoψψρsρonsHΓtHsxxgXVcâ��aH~γ–VHPhysicalsReviewsCTH
2018THcaTH 2.7 15

379 }γΓrΛπHμorHnγwHpΓrtρΛψγsHαγΛΓyρnνHtoHΓHτγtHΓnαHΓnHγmγrνρnνHτγtVHJournalsofsHighsEnergysPhysicsTH2019TH
ZXYcTHY 5.4 15

378 }γΓrΛπHμorHpΓρrHproαuΛtρonHoμHμρrstUνγnγrΓtρonHsΛΓψΓrHψγptoquΓrχsHΓtHsgY[HH~γ–VHPhysicalsReviewsDTH
2019THccTH 4.9 15

377
}γΓrΛπHμorHψonνUψρvγαHpΓrtρΛψγsHusρnνHnonpromptHτγtsHΓnαHmρssρnνHtrΓnsvγrsγHmomγntumHwρtπH
protonUprotonHΛoψψρsρonsHΓtHsgY[~γ–VHPhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesands
High-EnergysPhysicsTH2019THacaTHY[]ba_

4.2 15

376 wγΓsurγmγntHoμHtπγHtrΓnsvγrsγHmomγntumHspγΛtrΓHoμHwγΓχHvγΛtorHΔosonsHproαuΛγαHρnH
protonUprotonHΛoψψρsρonsHΓtHPHsqrt{s}gbHQH~γ–VHJournalsofsHighsEnergysPhysicsTH2017THZXYaTHY 5.4 15

375 wγΓsurγmγntHoμHtπγHαρμμγrγntρΓψHρnΛψusρvγHlSHπΓαronHΛrossHsγΛtρonsHρnHppHΛoψψρsρonsHΓtHsgY[´ ~γ–VH
PhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2017THaaYTH][^U]^_ 4.2 15

374
}γΓrΛπHμorHψρνπtHpsγuαosΛΓψΓrHΔosonHpΓρrsHproαuΛγαHμromHαγΛΓysHoμHtπγHYZ^Hqγ–HrρννsHΔosonHρnH
μρnΓψHstΓtγsHwρtπHtwoHmuonsHΓnαHtwoHnγΓrΔyHtrΓΛχsHρnHppHΛoψψρsρonsHΓtHsgY[~γ–VHPhysicssLetters,s
SectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2020THbXXTHY[^Xba

4.2 15

373 wγΓsurγmγntsHoμHttℓovγrH´fl−rHzroαuΛtρonHΓnαHtπγHmzH}truΛturγHoμHtπγH±uχΓwΓHsntγrΓΛtρonHΔγtwγγnH
tπγHrρννsHlosonHΓnαH~opH{uΓrχHρnHtπγHnρpπotonHnγΛΓyHmπΓnnγψVHPhysicalsReviewsLettersTH2020THYZ^THX_YbXY7.4 15

372 yΔsγrvΓtρonHoμHwγαρumUsnαuΛγαHwoαρμρΛΓtρonsHoμHtγtHprΓνmγntΓtρonHρnHzΔUzΔHmoψψρsρonsHΓtH
sqrtℓs_{xx}−g^VXZHH~γ–H’sρnνHssoψΓtγαHzπotonU~ΓννγαHtγtsVHPhysicalsReviewsLettersTH2018THYZYTHZ]Z[XY 7.4 15

371 }γΓrΛπHμorHπρνπUmΓssHrγsonΓnΛγsHρnHμρnΓψHstΓtγsHwρtπHΓHψγptonHΓnαHmρssρnνHtrΓnsvγrsγHmomγntumHΓtH
PHsqrt{s}gY[HQH~γ–VHJournalsofsHighsEnergysPhysicsTH2018THZXYbTHY 5.4 15

370 wγΓsurγmγntHoμHtπγHτγtHmΓssHρnHπρνπψyHΔoostγαHℓpormuψΓdHsγγHtγxt−HγvγntsHμromHppHΛoψψρsρonsHΓtH
ℓpormuψΓdHsγγHtγxt−ℓpormuψΓdHsγγHtγxt−VHEuropeansPhysicalsJournalsCTH2017THaaTH]_a 4.2 14

369 yΔsγrvΓtρonHoμHpromptHtWˇ�HmγsonHγψψρptρΛHμψowHρnHπρνπUmuψtρpψρΛρtyHpzΔHΛoψψρsρonsHΓtHsxxgbVY_H~γ–VH
PhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2019THacYTHYaZUYc] 4.2 14

368 }γΓrΛπHμorHπγΓvyHwΓτorΓnΓHnγutrρnosHρnHsΓmγUsρνnHαρψγptonHΛπΓnnγψsHρnHprotonUprotonHΛoψψρsρonsHΓtHPH
sqrt{s}gY[HQH~γ–VHJournalsofsHighsEnergysPhysicsTH2019THZXYcTHY 5.4 14

367 zρψγupHmρtρνΓtρonHΓtHmw}HρnHY[H~γ–HαΓtΓVHJournalsofsInstrumentationTH2020THY^THzXcXYbUzXcXYb 1 14

366 }γΓrΛπHμorHαρsΓppγΓrρnνHtrΓΛχsHρnHprotonUprotonHΛoψψρsρonsHΓtHsgY[~γ–VHPhysicssLetters,sSectionsB:s
Nuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2020THbX_THY[^^XZ 4.2 14
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365
}γΓrΛπHμorHπγΓvyHrγsonΓnΛγsHαγΛΓyρnνHtoHΓHtopHquΓrχHΓnαHΓHΔottomHquΓrχHρnHtπγHψγptonSτγtsHμρnΓψH
stΓtγHρnHprotonâ��protonHΛoψψρsρonsHΓtHY[H~γ–VHPhysicssLetters,sSectionsB:sNuclear,sElementarysParticles
andsHigh-EnergysPhysicsTH2018THaaaTH[cU_[

4.2 14

364 }γΓrΛπHμorHαρrγΛtHpΓρrHproαuΛtρonHoμHsupγrsymmγtrρΛHtopHquΓrχsHαγΛΓyρnνHtoHΓψψUπΓαronρΛHμρnΓψHstΓtγsH
ρnHppHΛoψψρsρonsHΓtHℓpormuψΓdHsγγHtγxt−VHEuropeansPhysicalsJournalsCTH2016THa_TH]_X 4.2 14

363 mπΓrνγαUpΓrtρΛψγHΓnνuψΓrHΛorrγψΓtρonsHρnH¯γ¯γHΛoψψρsρonsHΓtHsxxg^V]]H~γ–VHPhysicalsReviewsCTH2019TH
YXXTH 2.7 14

362
wγΓsurγmγntsHoμHtπγHΛπΓrmHτγtHΛrossHsγΛtρonHΓnαHnuΛψγΓrHmoαρμρΛΓtρonHμΓΛtorHρnHpzΔHΛoψψρsρonsHΓtH
sxxg^VXZ´ ~γ–VHPhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2017TH
aaZTH[X_U[Zc

4.2 14

361 }γΓrΛπHμorHrρννsHΔosonHpΓρrHproαuΛtρonHρnHtπγHΔΔˇ�ˇ�HμρnΓψHstΓtγHρnHprotonUprotonHΛoψψρsρonsHΓtH
PsQgbHH~γ–VHPhysicalsReviewsDTH2017THc_TH 4.9 14

360
wγΓsurγmγntHoμHtπγHPHmΓtπrm{t}ovγrψρnγ{mΓtπrm{t}}HQHproαuΛtρonHΛrossHsγΛtρonHusρnνHγvγntsHwρtπH
onγHψγptonHΓnαHΓtHψγΓstHonγHτγtHρnHppHΛoψψρsρonsHΓtHPHsqrt{s}gY[HQH~γ–VHJournalsofsHighsEnergysPhysicsTH
2017THZXYaTHY

5.4 14

359
wγΓsurγmγntsHoμHproαuΛtρonHΛrossHsγΛtρonsHoμH ZHΓnαHsΓmγUsρνnH  HΔosonHpΓρrsHρnHΓssoΛρΓtρonH
wρtπHtwoHτγtsHρnHprotonUprotonHΛoψψρsρonsHΓtHsgY[~γ–VHPhysicssLetters,sSectionsB:sNuclear,sElementarys
ParticlesandsHigh-EnergysPhysicsTH2020THbXcTHY[^aYX

4.2 14

358 }γΓrΛπHμorHrρννsHΔosonHoμμUsπγψψHproαuΛtρonHρnHprotonUprotonHΛoψψρsρonsHΓtHaHΓnαHbH~γ–HΓnαH
αγrρvΓtρonHoμHΛonstrΓρntsHonHρtsHtotΓψHαγΛΓyHwραtπVHJournalsofsHighsEnergysPhysicsTH2016THZXY_THY 5.4 14

357 }γΓrΛπHμorHvγΛtorψρχγHψγptonsHρnHmuψtρψγptonHμρnΓψHstΓtγsHρnHprotonUprotonHΛoψψρsρonsHΓtHsgY[HH~γ–VH
PhysicalsReviewsDTH2019THYXXTH 4.9 14

356 ovραγnΛγHμorHrρννsHΔosonHαγΛΓyHtoHΓHpΓρrHoμHmuonsVHJournalsofsHighsEnergysPhysicsTH2021THZXZYTHY 5.4 14

355
}γΓrΛπHμorHnγwHpπγnomγnΓHρnHμρnΓψHstΓtγsHwρtπHtwoHopposρtγUΛπΓrνγTHsΓmγUμψΓvorHψγptonsTHτγtsTHΓnαH
mρssρnνHtrΓnsvγrsγHmomγntumHρnHppHΛoψψρsρonsHΓtHPHsqrt{s}gY[HQH~γ–VHJournalsofsHighsEnergysPhysicsTH
2018THZXYbTHY

5.4 14

354
}γΓrΛπHμorHΓnHγxotρΛHαγΛΓyHoμHtπγHrρννsHΔosonHtoHΓHpΓρrHoμHψρνπtHpsγuαosΛΓψΓrsHρnHtπγHμρnΓψHstΓtγHoμH
twoHmuonsHΓnαHtwoHˇ�HψγptonsHρnHprotonUprotonHΛoψψρsρonsHΓtHPHsqrt{s}gY[HQH~γ–VHJournalsofsHighs
EnergysPhysicsTH2018THZXYbTHY

5.4 14

353 wγΓsurγmγntsHoμHtπγHαρμμγrγntρΓψHτγtHΛrossHsγΛtρonHΓsHΓHμunΛtρonHoμHtπγHτγtHmΓssHρnHαρτγtHγvγntsHμromH
protonUprotonHΛoψψρsρonsHΓtHPHsqrt{s}gY[HQH~γ–VHJournalsofsHighsEnergysPhysicsTH2018THZXYbTHY 5.4 14

352 }γΓrΛπHμorHpπysρΛsHΔγyonαHtπγHstΓnαΓrαHmoαγψHρnHπρνπUmΓssHαρpπotonHγvγntsHμromHprotonUprotonH
ΛoψψρsρonsHΓtHsgY[HH~γ–VHPhysicalsReviewsDTH2018THcbTH 4.9 14

351 }γΓrΛπHμorHsupγrsymmγtryHρnHγvγntsHwρtπHΓHˇ�HψγptonHpΓρrHΓnαHmρssρnνHtrΓnsvγrsγHmomγntumHρnH
protonUprotonHΛoψψρsρonsHΓtHPHsqrt{s}gY[HQH~γ–VHJournalsofsHighsEnergysPhysicsTH2018THZXYbTHY 5.4 14

350
yΔsγrvΓtρonHoμHprotonUtΓννγαTHΛγntrΓψHPsγmρQγxΛψusρvγHproαuΛtρonHoμHπρνπUmΓssHψγptonHpΓρrsHρnHppH
ΛoψψρsρonsHΓtHY[H~γ–HwρtπHtπγHmw}U~y~owHprγΛρsρonHprotonHspγΛtromγtγrVHJournalsofsHighsEnergys
PhysicsTH2018THZXYbTHY

5.4 14

349
}γΓrΛπHμorHπγΓvyHrγsonΓnΛγsHαγΛΓyρnνHρntoHΓHvγΛtorHΔosonHΓnαHΓHrρννsHΔosonHρnHμρnΓψHstΓtγsHwρtπH
ΛπΓrνγαHψγptonsTHnγutrρnosTHΓnαHΔHquΓrχsVHPhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesands
High-EnergysPhysicsTH2017THa_bTHY[aUY_Z

4.2 13

348 }γΓrΛπHμorHrγsonΓntHPHmΓtπrm{t}ovγrψρnγ{mΓtπrm{t}}HQHproαuΛtρonHρnHprotonUprotonHΛoψψρsρonsHΓtHPH
sqrt{s}gY[HQH~γ–VHJournalsofsHighsEnergysPhysicsTH2019THZXYcTHY 5.4 13
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347 monstrΓρntsHonHtπγHαouΔψγUpΓrtonHsΛΓttγrρnνHΛrossHsγΛtρonHμromHsΓmγUsρνnH HΔosonHpΓρrHproαuΛtρonH
ρnHprotonUprotonHΛoψψρsρonsHΓtHPHsqrt{s}gbHQH~γ–VHJournalsofsHighsEnergysPhysicsTH2018THZXYbTHY 5.4 13

346 porwΓrαUΔΓΛχwΓrαHΓsymmγtryHoμHnrγψψU±ΓnHψγptonHpΓρrsHρnHppHΛoψψρsρonsHΓtHℓpormuψΓdHsγγH
tγxt−ℓpormuψΓdHsγγHtγxt−VHEuropeansPhysicalsJournalsCTH2016THa_TH[Z^ 4.2 13

345 }γΓrΛπHμorHΓssoΛρΓtγαHproαuΛtρonHoμHΓHrρννsHΔosonHΓnαHΓHsρnνψγHtopHquΓrχHρnHprotonUprotonH
ΛoψψρsρonsHΓtHsgY[HH~γ–VHPhysicalsReviewsDTH2019THccTH 4.9 13

344 wγΓsurγmγntHoμHγxΛψusρvγH´ pπotoproαuΛtρonHρnHuψtrΓpγrρpπγrΓψHpzΔHΛoψψρsρonsHΓtVHEuropeansPhysicals
JournalsCTH2019THacTHaXZ 4.2 13

343 wγΓsurγmγntHoμHtπγHtopHquΓrχHmΓssHρnHtπγHΓψψUτγtsHμρnΓψHstΓtγHΓtHΓnαHΛomΔρnΓtρonHwρtπHtπγH
ψγptonSτγtsHΛπΓnnγψVHEuropeansPhysicalsJournalsCTH2019THacTH[Y[ 4.2 13

342
wγΓsurγmγntHoμHPπΔoxH{t}{ΔΓr{πΔoxH{t}}}QHnormΓψρsγαHmuψtρUαρμμγrγntρΓψHΛrossHsγΛtρonsHρnHP{tγxtH
{p}}{tγxtH{p}}HQHΛoψψρsρonsHΓtHPsqrt{s}gY[T{tγxtH{~γ–}}HQTHΓnαHsρmuψtΓnγousHαγtγrmρnΓtρonHoμHtπγHstronνH
ΛoupψρnνHstrγnνtπTHtopHquΓrχHpoψγHmΓssTHΓnαHpΓrtonHαρstrρΔutρonHμunΛtρonsVHEuropeansPhysicals
JournalsCTH2020THbXTHY

4.2 13

341 }γΓrΛπHμorHΛπΓrνγαHrρννsHΔosonsHαγΛΓyρnνHρntoHΓHtopHΓnαHΓHΔottomHquΓrχHρnHtπγHΓψψUτγtHμρnΓψHstΓtγHoμH
ppHΛoψψρsρonsHΓtHPHsqrt{s}HQHgHY[H~γ–VHJournalsofsHighsEnergysPhysicsTH2020THZXZXTHY 5.4 13

340 nγΛomposρnνHtrΓnsvγrsγHmomγntumHΔΓψΓnΛγHΛontrρΔutρonsHμorHquγnΛπγαHτγtsHρnHzΔzΔHΛoψψρsρonsHΓtHPH
sqrt{s_{mΓtπrm{x}emΓtπrm{x}}}gZVa_HQH~γ–VHJournalsofsHighsEnergysPhysicsTH2016THZXY_THY 5.4 13

339 wγΓsurγmγntHoμHtπγHtopHquΓrχHpoψΓrρzΓtρonHΓnαHtt´flHspρnHΛorrγψΓtρonsHusρnνHαρψγptonHμρnΓψHstΓtγsHρnH
protonUprotonHΛoψψρsρonsHΓtHsgY[HH~γ–VHPhysicalsReviewsDTH2019THYXXTH 4.9 13

338 }γΓrΛπHμorHPHmΓtπrm{t}ovγrψρnγ{mΓtπrm{t}}mΓtπrm{r}HQHproαuΛtρonHρnHtπγHΓψψUτγtHμρnΓψHstΓtγHρnH
protonUprotonHΛoψψρsρonsHΓtHPHsqrt{s}gY[HQH~γ–VHJournalsofsHighsEnergysPhysicsTH2018THZXYbTHY 5.4 13

337 wγΓsurγmγntHoμHtπγHtopHquΓrχHmΓssHwρtπHψγptonSτγtsHμρnΓψHstΓtγsHusρnνHΛoψψρsρonsHΓtVHEuropeans
PhysicalsJournalsCTH2018THabTHbcY 4.2 13

336 }γΓrΛπHμorHxΓrrowH|γsonΓnΛγsHρnHtπγHΔU~ΓννγαHnρτγtHwΓssH}pγΛtrumHρnHzrotonUzrotonHmoψψρsρonsHΓtH
sqrtℓs−gbHH~γ–VHPhysicalsReviewsLettersTH2018THYZXTHZXYbXY 7.4 13

335 }γΓrΛπHμorHαΓrχHmΓttγrHproαuΛγαHρnHΓssoΛρΓtρonHwρtπHΓHrρννsHΔosonHαγΛΓyρnνHtoHΓHpΓρrHoμHΔottomH
quΓrχsHρnHprotonUprotonHΛoψψρsρonsHΓtVHEuropeansPhysicalsJournalsCTH2019THacTHZbX 4.2 12

334 }γΓrΛπHμorHαρrγΛtHtopHsquΓrχHpΓρrHproαuΛtρonHρnHγvγntsHwρtπHonγHψγptonTHτγtsTHΓnαHmρssρnνHtrΓnsvγrsγH
momγntumHΓtHY[H~γ–HwρtπHtπγHmw}HγxpγrρmγntVHJournalsofsHighsEnergysPhysicsTH2020THZXZXTHY 5.4 12

333 }γΓrΛπHμorHΓHxΓrrowH|γsonΓnΛγHvρνπtγrHtπΓnHZXX´ qγ–HnγΛΓyρnνHtoHΓHzΓρrHoμHwuonsHρnHzrotonUzrotonH
moψψρsρonsHΓtHsqrtℓs−gY[HH~γ–VHPhysicalsReviewsLettersTH2020THYZ]THY[YbXZ 7.4 12

332 }upprγssρonHoμHoxΛρtγαHiH}tΓtγsH|γψΓtρvγHtoHtπγHqrounαH}tΓtγHρnHzΔUzΔHmoψψρsρonsHΓtH
sqrtℓs−_{xx}g^VXZHH~γ–VHPhysicalsReviewsLettersTH2018THYZXTHY]Z[XY 7.4 12

331
wγΓsurγmγntsHoμHtt´flHΛrossHsγΛtρonsHρnHΓssoΛρΓtρonHwρtπHΔHτγtsHΓnαHρnΛψusρvγHτγtsHΓnαHtπγρrHrΓtρoHusρnνH
αρψγptonHμρnΓψHstΓtγsHρnHppHΛoψψρsρonsHΓtHsgY[~γ–VHPhysicssLetters,sSectionsB:sNuclear,sElementarys
ParticlesandsHigh-EnergysPhysicsTH2018THaa_TH[^^U[ab

4.2 12

330 wγΓsurγmγntHoμHnormΓψρzγαHαρμμγrγntρΓψHPHmΓtπrm{t}ovγrψρnγ{mΓtπrm{t}}HQHΛrossHsγΛtρonsHρnHtπγH
αρψγptonHΛπΓnnγψHμromHppHΛoψψρsρonsHΓtHPHsqrt{s}gY[HQH~γ–VHJournalsofsHighsEnergysPhysicsTH2018THZXYbTHY 5.4 12
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329
}γΓrΛπHμorHsupγrsymmγtryHρnHγvγntsHwρtπHsoμtHψγptonsTHψowHτγtHmuψtρpψρΛρtyTHΓnαHmρssρnνHtrΓnsvγrsγH
γnγrνyHρnHprotonâ��protonHΛoψψρsρonsHΓtHsgb´ ~γ–VHPhysicssLetters,sSectionsB:sNuclear,sElementarys
ParticlesandsHigh-EnergysPhysicsTH2016THa^cTHcU[^

4.2 12

328 zrρnΛρpΓψUΛomponγntHΓnΓψysρsHoμHtwoUpΓrtρΛψγHΓzρmutπΓψHΛorrγψΓtρonsHρnHzΔzΔHΓnαHpzΔHΛoψψρsρonsHΓtH
mw}VHPhysicalsReviewsCTH2017THc_TH 2.7 12

327 }γΓrΛπHμorHtopHquΓrχHαγΛΓysHvρΓHrρννsUΔosonUmγαρΓtγαHμψΓvorUΛπΓnνρnνHnγutrΓψHΛurrγntsHρnHppH
ΛoψψρsρonsHΓtHPHsqrt{s}gbHQH~γ–VHJournalsofsHighsEnergysPhysicsTH2017THZXYaTHY 5.4 12

326 }γΓrΛπHμorHψowUmΓssHrγsonΓnΛγsHαγΛΓyρnνHρntoHΔottomHquΓrχUΓntρquΓrχHpΓρrsHρnHprotonUprotonH
ΛoψψρsρonsHΓtHsgY[HH~γ–VHPhysicalsReviewsDTH2019THccTH 4.9 12

325 }γΓrΛπHμorHψonνUψρvγαHpΓrtρΛψγsHwρtπHαρspψΓΛγαHvγrtρΛγsHρnHmuψtρτγtHγvγntsHρnHprotonUprotonHΛoψψρsρonsH
ΓtHsgY[HH~γ–VHPhysicalsReviewsDTH2018THcbTH 4.9 12

324 wγΓsurγmγntHoμHτγtHsuΔstruΛturγHoΔsγrvΓΔψγsHρnHtt´flHγvγntsHμromHprotonUprotonHΛoψψρsρonsHΓtH
sgY[HH~γ–VHPhysicalsReviewsDTH2018THcbTH 4.9 12

323
}γΓrΛπγsHμorHpΓρrHproαuΛtρonHoμHΛπΓrνρnosHΓnαHtopHsquΓrχsHρnHμρnΓψHstΓtγsHwρtπHtwoHopposρtγψyH
ΛπΓrνγαHψγptonsHρnHprotonUprotonHΛoψψρsρonsHΓtHPHsqrt{s}gY[HQH~γ–VHJournalsofsHighsEnergysPhysicsTH
2018THZXYbTHY

5.4 12

322 }tuαργsHoμHΓnαHmγsonsHρnΛψuαρnνHtπγHoΔsγrvΓtρonHoμHtπγHαγΛΓyHρnHprotonUprotonHΛoψψρsρonsHΓtVH
EuropeansPhysicalsJournalsCTH2018THabTHc[c 4.2 12

321 oψγΛtrowγΓχHproαuΛtρonHoμHtwoHτγtsHρnHΓssoΛρΓtρonHwρtπHΓHZHΔosonHρnHprotonâ��protonHΛoψψρsρonsHΓtH
Psqrt{s}gHQHY[PTtγxtH{~γ–}QVHEuropeansPhysicalsJournalsCTH2018THabTHY 4.2 12

320 }γΓrΛπHμorHsρnνψγHproαuΛtρonHoμHvγΛtorUψρχγHquΓrχsHαγΛΓyρnνHtoHΓHΔHquΓrχHΓnαHΓHrρννsHΔosonVHJournals
ofsHighsEnergysPhysicsTH2018THZXYbTHY 5.4 12

319
}γΓrΛπHμorHtπγHpΓρrHproαuΛtρonHoμHtπρrαUνγnγrΓtρonHsquΓrχsHwρtπHtwoUΔoαyHαγΛΓysHtoHΓHΔottomHorH
ΛπΓrmHquΓrχHΓnαHΓHnγutrΓψρnoHρnHprotonâ��protonHΛoψψρsρonsHΓtHsgY[~γ–VHPhysicssLetters,sSectionsB:s
Nuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2018THaabTHZ_[UZcY

4.2 12

318 }γΓrΛπHμorH|UpΓrρtyHvρoψΓtρnνHsupγrsymmγtryHwρtπHαρspψΓΛγαHvγrtρΛγsHρnHprotonUprotonHΛoψψρsρonsHΓtH
sgbHH~γ–VHPhysicalsReviewsDTH2017THc^TH 4.9 11

317
}γΓrΛπHμorHsρnνψγHproαuΛtρonHoμHΓHπγΓvyHvγΛtorUψρχγH~HquΓrχHαγΛΓyρnνHtoHΓHrρννsHΔosonHΓnαHΓHtopH
quΓrχHwρtπHΓHψγptonHΓnαHτγtsHρnHtπγHμρnΓψHstΓtγVHPhysicssLetters,sSectionsB:sNuclear,sElementarysParticles
andsHigh-EnergysPhysicsTH2017THaaYTHbXUYX^

4.2 11

316 }γΓrΛπHμorHnγwHpπysρΛsHρnHtπγHmonopπotonHμρnΓψHstΓtγHρnHprotonUprotonHΛoψψρsρonsHΓtHPHsqrt{s}gY[HQH
~γ–VHJournalsofsHighsEnergysPhysicsTH2017THZXYaTHY 5.4 11

315 }γΓrΛπHμorHΓHπγΓvyHrρννsHΔosonHαγΛΓyρnνHtoHΓHpΓρrHoμH HΔosonsHρnHprotonUprotonHΛoψψρsρonsHΓtHPH
sqrt{s}HQHgHY[H~γ–VHJournalsofsHighsEnergysPhysicsTH2020THZXZXTHY 5.4 11

314 zroαuΛtρonHoμH˛�ΛSHΔΓryonsHρnHprotonUprotonHΓnαHψγΓαUψγΓαHΛoψψρsρonsHΓtHsxxg^VXZ~γ–VHPhysicss
Letters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2020THbX[THY[^[Zb 4.2 11

313 wγΓsurγmγntHoμHΓssoΛρΓtγαHZHSHΛπΓrmHproαuΛtρonHρnHprotonUprotonHΛoψψρsρonsHΓtVHEuropeansPhysicals
JournalsCTH2018THabTHZba 4.2 11

312 zπγnomγnoψoνρΛΓψHw}}wHρntγrprγtΓtρonHoμHmw}HsγΓrΛπγsHρnHppHΛoψψρsρonsHΓtHPHsqrt{s}gaHQHΓnαHbH~γ–VH
JournalsofsHighsEnergysPhysicsTH2016THZXY_THY 5.4 11

(2016-2016)
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311 wγΓsurγmγntHoμHtπγHΓssoΛρΓtγαHproαuΛtρonHoμHΓHsρnνψγHtopHquΓrχHΓnαHΓHZHΔosonHρnHppHΛoψψρsρonsHΓtH
sgY[~γ–VHPhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2018THaacTH[^bU[b]4.2 11

310 }γΓrΛπHμorHw}}wHrρννsHΔosonsHαγΛΓyρnνHtoH˛…S˛…â��HρnHprotonUprotonHΛoψψρsρonsHΓtHsgY[~γ–VHPhysicss
Letters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2019THacbTHY[]ccZ 4.2 11

309
}γΓrΛπHμorHsρnνψγHproαuΛtρonHoμHvγΛtorUψρχγHquΓrχsHαγΛΓyρnνHρntoHΓHΔHquΓrχHΓnαHΓH HΔosonHρnH
protonâ��protonHΛoψψρsρonsHΓtHsgY[~γ–VHPhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesands
High-EnergysPhysicsTH2017THaaZTH_[]U_^_

4.2 11

308 yΔsγrvΓtρonHoμH~opH{uΓrχHzroαuΛtρonHρnHzrotonUxuΛψγusHmoψψρsρonsVHPhysicalsReviewsLettersTH2017TH
YYcTHZ]ZXXY 7.4 11

307 wγΓsurγmγntsHoμHαρμμγrγntρΓψHproαuΛtρonHΛrossHsγΛtρonsHμorHΓHZHΔosonHρnHΓssoΛρΓtρonHwρtπHτγtsHρnHppH
ΛoψψρsρonsHΓtHPHsqrt{s}gbHQH~γ–VHJournalsofsHighsEnergysPhysicsTH2017THZXYaTHY 5.4 11

306 }γΓrΛπHμorHγψγΛtrowγΓχHproαuΛtρonHoμHΛπΓrνρnosHΓnαHnγutrΓψρnosHρnH rHγvγntsHρnHprotonUprotonH
ΛoψψρsρonsHΓtHPHsqrt{s}gY[HQH~γ–VHJournalsofsHighsEnergysPhysicsTH2017THZXYaTHY 5.4 11

305 }γΓrΛπHμorHnγwHpπysρΛsHwρtπHαρτγtHΓnνuψΓrHαρstrρΔutρonsHρnHprotonUprotonHΛoψψρsρonsHΓtHPHsqrt{s}gY[HQH
~γ–VHJournalsofsHighsEnergysPhysicsTH2017THZXYaTHY 5.4 11

304 }γΓrΛπHμorHsupγrsymmγtryHρnHtπγHvγΛtorUΔosonHμusρonHtopoψoνyHρnHprotonUprotonHΛoψψρsρonsHΓtHPH
sqrt{s}gbHQH~γ–VHJournalsofsHighsEnergysPhysicsTH2015THZXY^THY 5.4 11

303 wγΓsurγmγntsHoμHαρμμγrγntρΓψHZHΔosonHproαuΛtρonHΛrossHsγΛtρonsHρnHprotonUprotonHΛoψψρsρonsHΓtHPH
sqrt{s}HQHgHY[H~γ–VHJournalsofsHighsEnergysPhysicsTH2019THZXYcTHY 5.4 11

302 zγrμormΓnΛγHoμHtπγHrγΛonstruΛtρonHΓnαHραγntρμρΛΓtρonHoμHπρνπUmomγntumHmuonsHρnHprotonUprotonH
ΛoψψρsρonsHΓtHâ��sHgHY[H~γ–VHJournalsofsInstrumentationTH2020THY^THzXZXZaUzXZXZa 1 11

301 monstrΓρntsHonHΓnomΓψousHr––HΛoupψρnνsHμromHtπγHproαuΛtρonHoμHrρννsHΔosonsHαγΛΓyρnνHtoHˇ�HψγptonH
pΓρrsVHPhysicalsReviewsDTH2019THYXXTH 4.9 11

300 mπΓrνγαUpΓrtρΛψγHnuΛψγΓrHmoαρμρΛΓtρonHμΓΛtorsHρnH¯γ¯γHΛoψψρsρonsHΓtHPHsqrt{s_{mΓtπrm{xx}}}HgH^V]]HQH
~γ–VHJournalsofsHighsEnergysPhysicsTH2018THZXYbTHY 5.4 11

299 }γΓrΛπHμorHZ˛‡HrγsonΓnΛγsHusρnνHψγptonρΛHΓnαHπΓαronρΛHμρnΓψHstΓtγsHρnHprotonUprotonHΛoψψρsρonsHΓtHPH
sqrt{s}gY[HQH~γ–VHJournalsofsHighsEnergysPhysicsTH2018THZXYbTHY 5.4 11

298 }γΓrΛπHμorHtπγHαγΛΓyHoμHΓHrρννsHΔosonHρnHtπγHâ��â�� ˛‡HΛπΓnnγψHρnHprotonUprotonHΛoψψρsρonsHΓtHPHsqrt{s}gY[HQH
~γ–VHJournalsofsHighsEnergysPhysicsTH2018THZXYbTHY 5.4 11

297
}γΓrΛπHμorHΔγyonαHtπγHstΓnαΓrαHmoαγψHrρννsHΔosonsHαγΛΓyρnνHρntoHΓHPH
mΓtπrm{Δ}ovγrψρnγ{mΓtπrm{Δ}}HQHpΓρrHρnHppHΛoψψρsρonsHΓtHPHsqrt{s}gY[HQH~γ–VHJournalsofsHighsEnergys
PhysicsTH2018THZXYbTHY

5.4 11

296
wγΓsurγmγntsHoμHtπγHppHUhH ZHρnΛψusρvγHΓnαHαρμμγrγntρΓψHproαuΛtρonHΛrossHsγΛtρonsHΓnαHΛonstrΓρntsH
onHΛπΓrνγαHΓnomΓψousHtrρpψγHνΓuνγHΛoupψρnνsHΓtHPHsqrt{s}HQHgHY[H~γ–VHJournalsofsHighsEnergysPhysicsTH
2019THZXYcTHY

5.4 10

295
}γΓrΛπHμorHnγwHnγutrΓψHrρννsHΔosonsHtπrouνπHtπγHPHmΓtπrm{r}toHmΓtπrm{Zk}toH
{γψψ}√{S}{γψψ}√{U}mΓtπrm{Δ}ovγrψρnγ{mΓtπrm{Δ}}HQHproΛγssHρnHppHΛoψψρsρonsHΓtHPHsqrt{s}HQHgHY[H~γ–VH
JournalsofsHighsEnergysPhysicsTH2020THZXZXTHY

5.4 10

294 kHmuψtρUαρmγnsρonΓψHsγΓrΛπHμorHnγwHπγΓvyHrγsonΓnΛγsHαγΛΓyρnνHtoHΔoostγαHTHTHorHΔosonHpΓρrsHρnHtπγH
αρτγtHμρnΓψHstΓtγHΓtHY[´ VHEuropeansPhysicalsJournalsCTH2020THbXTHZ[a 4.2 10
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293 wγΓsurγmγntHoμHtπγHtrΓnsvγrsγHmomγntumHspγΛtrumHoμHtπγHrρννsHΔosonHproαuΛγαHρnHppHΛoψψρsρonsH
ΓtHPHsqrt{s}gbHQH~γ–HusρnνHrHUhH  HαγΛΓysVHJournalsofsHighsEnergysPhysicsTH2017THZXYaTHY 5.4 10

292 wγΓsurγmγntHoμHtπγHtopHquΓrχHmΓssHusρnνHΛπΓrνγαHpΓrtρΛψγsHρnHppHΛoψψρsρonsHΓtHsgbHH~γ–VHPhysicals
ReviewsDTH2016THc[TH 4.9 10

291 }γΓrΛπHμorHsupγrsymmγtryHρnHppHΛoψψρsρonsHΓtHsgbHH~γ–HρnHμρnΓψHstΓtγsHwρtπHΔoostγαH HΔosonsHΓnαHΔH
τγtsHusρnνHrΓzorHvΓrρΓΔψγsVHPhysicalsReviewsDTH2016THc[TH 4.9 10

290 }γΓrΛπHμorHγxΛρtγαHψγptonsHρnHprotonUprotonHΛoψψρsρonsHΓtHPHsqrt{s}gbHQH~γ–VHJournalsofsHighsEnergys
PhysicsTH2016THZXY_THY 5.4 10

289
wγΓsurγmγntHoμHspρnHΛorrγψΓtρonsHρnHttiHproαuΛtρonHusρnνHtπγHmΓtrρxHγψγmγntHmγtπoαHρnHtπγH
muonSτγtsHμρnΓψHstΓtγHρnHppHΛoψψρsρonsHΓtHsgb´ ~γ–VHPhysicssLetters,sSectionsB:sNuclear,sElementarys
ParticlesandsHigh-EnergysPhysicsTH2016THa^bTH[ZYU[]_

4.2 10

288 momΔρnΓtρonHoμHmw}HsγΓrΛπγsHμorHπγΓvyHrγsonΓnΛγsHαγΛΓyρnνHtoHpΓρrsHoμHΔosonsHorHψγptonsVHPhysicss
Letters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2019THacbTHY[]c^Z 4.2 10

287 }γΓrΛπHμorHstΓnαΓrαHmoαγψHproαuΛtρonHoμHμourHtopHquΓrχsHρnHprotonâ��protonHΛoψψρsρonsHΓtHsgY[´ ~γ–VH
PhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2017THaaZTH[[_U[^b 4.2 10

286
}γΓrΛπHμorHπρνπUmΓssHZ˛‡HrγsonΓnΛγsHρnHprotonâ��protonHΛoψψρsρonsHΓtHsgbHΓnαHY[H~γ–HusρnνHτγtH
suΔstruΛturγHtγΛπnρquγsVHPhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-Energys
PhysicsTH2017THaaZTH[_[U[ba

4.2 10

285
}γΓrΛπHμorHΔψΓΛχHπoψγsHΓnαHotπγrHnγwHpπγnomγnΓHρnHπρνπUmuψtρpψρΛρtyHμρnΓψHstΓtγsHρnHprotonâ��protonH
ΛoψψρsρonsHΓtHsgY[~γ–VHPhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysics
TH2017THaa]THZacU[Xa

4.2 10

284 wγΓsurγmγntsHoμHαρμμγrγntρΓψHΛrossHsγΛtρonsHμorHΓssoΛρΓtγαHproαuΛtρonHoμHΓH HΔosonHΓnαHτγtsHρnH
protonUprotonHΛoψψρsρonsHΓtHsgbHH~γ–VHPhysicalsReviewsDTH2017THc^TH 4.9 10

283 wγΓsurγmγntsHoμHτγtHΛπΓrνγHwρtπHαρτγtHγvγntsHρnHppHΛoψψρsρonsHΓtHPHsqrt{s}gbHQH~γ–VHJournalsofsHighs
EnergysPhysicsTH2017THZXYaTHY 5.4 10

282 }γΓrΛπHμorHΓssoΛρΓtγαHproαuΛtρonHoμHΓHZHΔosonHwρtπHΓHsρnνψγHtopHquΓrχHΓnαHμorHtZHμψΓvourUΛπΓnνρnνH
ρntγrΓΛtρonsHρnHppHΛoψψρsρonsHΓtHPHsqrt{s}gbHQH~γ–VHJournalsofsHighsEnergysPhysicsTH2017THZXYaTHY 5.4 10

281
}γΓrΛπHμorHsupγrsymmγtryHρnHγvγntsHwρtπHΓtHψγΓstHonγHpπotonTHmρssρnνHtrΓnsvγrsγHmomγntumTHΓnαH
ψΓrνγHtrΓnsvγrsγHγvγntHΓΛtρvρtyHρnHprotonUprotonHΛoψψρsρonsHΓtHPHsqrt{s}gY[HQH~γ–VHJournalsofsHighs
EnergysPhysicsTH2017THZXYaTHY

5.4 10

280 wγΓsurγmγntHoμHpropγrtργsHoμHPH{mΓtπrm{l}}_{mΓtπrm{s}}√XHQUhH˛…S˛…â��HαγΛΓysHΓnαHsγΓrΛπHμorHlXUhH˛…S˛…â��H
wρtπHtπγHmw}HγxpγrρmγntVHJournalsofsHighsEnergysPhysicsTH2020THZXZXTHY 5.4 10

279
wγΓsurγmγntHoμHtπγH±PY}QHpΓρrHproαuΛtρonHΛrossHsγΛtρonHΓnαHsγΓrΛπHμorHrγsonΓnΛγsHαγΛΓyρnνHtoH
±PY}Q˛…S˛…â��HρnHprotonUprotonHΛoψψρsρonsHΓtHsgY[~γ–VHPhysicssLetters,sSectionsB:sNuclear,sElementarys
ParticlesandsHigh-EnergysPhysicsTH2020THbXbTHY[^^ab

4.2 10

278 nosγHrΓtγHγμμγΛtsHρnHtπγHrΓαρΓtρonHαΓmΓνγHoμHtπγHpψΓstρΛHsΛρntρψψΓtorsHoμHtπγHmw}HπΓαronHγnαΛΓpH
ΛΓψorρmγtγrVHJournalsofsInstrumentationTH2016THYYTH~YXXX]U~YXXX] 1 10

277
wγΓsurγmγntHoμHtπγHZ˛‡Uh˛‰˛‰i˛‡HproαuΛtρonHΛrossHsγΛtρonHρnHppHΛoψψρsρonsHΓtHsgbH~γ–HΓnαHψρmρtsHonH
ΓnomΓψousHZZ˛‡HΓnαHZ˛‡˛‡HtrρψρnγΓrHνΓuνγHΔosonHΛoupψρnνsVHPhysicssLetters,sSectionsB:sNuclear,s
ElementarysParticlesandsHigh-EnergysPhysicsTH2016THa_XTH]]bU]_b

4.2 10

276 }γΓrΛπHμorHtπγHΓssoΛρΓtγαHproαuΛtρonHoμHΓHrρννsHΔosonHwρtπHΓHsρnνψγHtopHquΓrχHρnHprotonUprotonH
ΛoψψρsρonsHΓtHPHsqrt{s}gbHQH~γ–VHJournalsofsHighsEnergysPhysicsTH2016THZXY_THY 5.4 10

(2016-2017)

19



275 }γΓrΛπHμorHψowHmΓssHvγΛtorHrγsonΓnΛγsHαγΛΓyρnνHρntoHquΓrχUΓntρquΓrχHpΓρrsHρnHprotonUprotonH
ΛoψψρsρonsHΓtHsgY[HH~γ–VHPhysicalsReviewsDTH2019THYXXTH 4.9 10

274 }γΓrΛπHμorHrγsonΓntHpΓρrHproαuΛtρonHoμHrρννsHΔosonsHαγΛΓyρnνHtoHΔottomHquΓrχUΓntρquΓrχHpΓρrsHρnH
protonUprotonHΛoψψρsρonsHΓtHY[H~γ–VHJournalsofsHighsEnergysPhysicsTH2018THZXYbTHY 5.4 10

273
wγΓsurγmγntsHoμHαρμμγrγntρΓψHΛrossHsγΛtρonsHoμHtopHquΓrχHpΓρrHproαuΛtρonHΓsHΓHμunΛtρonHoμHχρnγmΓtρΛH
γvγntHvΓrρΓΔψγsHρnHprotonUprotonHΛoψψρsρonsHΓtHPHsqrt{s}gY[HQH~γ–VHJournalsofsHighsEnergysPhysicsTH2018
THZXYbTHY

5.4 10

272 snΛψusρvγHsγΓrΛπHμorHsupγrsymmγtryHusρnνHrΓzorHvΓrρΓΔψγsHρnHppHΛoψψρsρonsHΓtHsgY[HH~γ–VHPhysicals
ReviewsDTH2017THc^TH 4.9 9

271 wγΓsurγmγntHoμHΓssoΛρΓtγαHproαuΛtρonHoμHΓHΔosonHΓnαHΓHΛπΓrmHquΓrχHρnHprotonUprotonHΛoψψρsρonsHΓtVH
EuropeansPhysicalsJournalsCTH2019THacTHZ_c 4.2 9

270 }γΓrΛπHμorHnγwHpπysρΛsHρnHμρnΓψHstΓtγsHwρtπHΓHsρnνψγHpπotonHΓnαHmρssρnνHtrΓnsvγrsγHmomγntumHρnH
protonUprotonHΛoψψρsρonsHΓtHPHsqrt{s}gY[HQH~γ–VHJournalsofsHighsEnergysPhysicsTH2019THZXYcTHY 5.4 9

269 |unnρnνHoμHtπγHtopHquΓrχHmΓssHμromHprotonUprotonHΛoψψρsρonsHΓtHsgY[~γ–VHPhysicssLetters,sSectionsB:s
Nuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2020THbX[THY[^Z_[ 4.2 9

268 kHsγΓrΛπHμorHtπγHstΓnαΓrαHmoαγψHrρννsHΔosonHαγΛΓyρnνHtoHΛπΓrmHquΓrχsVHJournalsofsHighsEnergys
PhysicsTH2020THZXZXTHY 5.4 9

267
}γΓrΛπHμorHνΓuνγUmγαρΓtγαHsupγrsymmγtryHρnHγvγntsHwρtπHΓtHψγΓstHonγHpπotonHΓnαHmρssρnνH
trΓnsvγrsγHmomγntumHρnHppHΛoψψρsρonsHΓtHsgY[~γ–VHPhysicssLetters,sSectionsB:sNuclear,sElementarys
ParticlesandsHigh-EnergysPhysicsTH2018THabXTHYYbUY][

4.2 9

266 wγΓsurγmγntsHoμHttiHΛπΓrνγHΓsymmγtryHusρnνHαρψγptonHμρnΓψHstΓtγsHρnHppHΛoψψρsρonsHΓtHsgb~γ–VH
PhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2016THa_XTH[_^U[b_ 4.2 9

265 }γΓrΛπHμorHαΓrχHmΓttγrHρnHprotonUprotonHΛoψψρsρonsHΓtHbH~γ–HwρtπHmρssρnνHtrΓnsvγrsγHmomγntumHΓnαH
vγΛtorHΔosonHtΓννγαHτγtsVHJournalsofsHighsEnergysPhysicsTH2016THZXY_THY 5.4 9

264 kzρmutπΓψHαγΛorrγψΓtρonHoμHτγtsHwραγψyHsγpΓrΓtγαHρnHrΓpραρtyHρnHppHΛoψψρsρonsHΓtHPHsqrt{s}gaHQH~γ–VH
JournalsofsHighsEnergysPhysicsTH2016THZXY_THY 5.4 9

263 wγΓsurγmγntHoμHΔHπΓαronHψρμγtρmγsHρnHppHΛoψψρsρonsHΓtVHEuropeansPhysicalsJournalsCTH2018THabTH]^a 4.2 9

262
}γΓrΛπHμorHzπysρΛsHlγyonαHtπγH}tΓnαΓrαHwoαγψHρnHovγntsHwρtπHrρνπUwomγntumHrρννsHlosonsHΓnαH
wρssρnνH~rΓnsvγrsγHwomγntumHρnHzrotonUzrotonHmoψψρsρonsHΓtHY[´ ~γ–VHPhysicalsReviewsLettersTH2018TH
YZXTHZ]YbXY

7.4 9

261 }γΓrΛπHμorHtopHquΓrχHpΓrtnγrsHwρtπHΛπΓrνγH^W[HρnHtπγHsΓmγUsρνnHαρψγptonHΓnαHsρnνψγUψγptonHμρnΓψH
stΓtγsHρnHprotonUprotonHΛoψψρsρonsHΓtHPHsqrt{s}gY[HQH~γ–VHJournalsofsHighsEnergysPhysicsTH2019THZXYcTHY 5.4 9

260
}γΓrΛπHμorHΓssoΛρΓtγαHproαuΛtρonHoμHαΓrχHmΓttγrHwρtπHΓHrρννsHΔosonHαγΛΓyρnνHtoHPH
mΓtπrm{Δ}ovγrψρnγ{mΓtπrm{Δ}}HQHorH˛‡˛‡HΓtHPHsqrt{s}gY[HQH~γ–VHJournalsofsHighsEnergysPhysicsTH2017TH
ZXYaTHY

5.4 9

259 }γΓrΛπHμorHγψγΛtrowγΓχHproαuΛtρonHoμHΓHvγΛtorUψρχγHquΓrχHαγΛΓyρnνHtoHΓHtopHquΓrχHΓnαHΓHrρννsHΔosonH
usρnνHΔoostγαHtopoψoνργsHρnHμuψψyHπΓαronρΛHμρnΓψHstΓtγsVHJournalsofsHighsEnergysPhysicsTH2017THZXYaTHY 5.4 9

258
wγΓsurγmγntHoμHγψγΛtrowγΓχUρnαuΛγαHproαuΛtρonHoμH ˛‡HwρtπHtwoHτγtsHρnHppHΛoψψρsρonsHΓtHPHsqrt{s}gbHQH
~γ–HΓnαHΛonstrΓρntsHonHΓnomΓψousHquΓrtρΛHνΓuνγHΛoupψρnνsVHJournalsofsHighsEnergysPhysicsTH2017TH
ZXYaTHY

5.4 9
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257 }γΓrΛπHμorHΓnomΓψousHtrρpψγHνΓuνγHΛoupψρnνsHρnH  HΓnαH ZHproαuΛtρonHρnHψγptonHSHτγtHγvγntsHρnH
protonUprotonHΛoψψρsρonsHΓtHPHsqrt{s}HQHgHY[H~γ–VHJournalsofsHighsEnergysPhysicsTH2019THZXYcTHY 5.4 9

256 yΔsγrvΓtρonHoμHnuΛψγΓrHmoαρμρΛΓtρonsHρnH ´–HΔosonHproαuΛtρonHρnHpzΔHΛoψψρsρonsHΓtHsxxgbVY_~γ–VH
PhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2020THbXXTHY[^X]b 4.2 9

255 }γΓrΛπHμorHΓHψρνπtHpsγuαosΛΓψΓrHrρννsHΔosonHρnHtπγHΔoostγαH˛…˛…ˇ� ˇ�HμρnΓψHstΓtγHρnHprotonUprotonH
ΛoψψρsρonsHΓtHPHsqrt{s}HQHgHY[H~γ–VHJournalsofsHighsEnergysPhysicsTH2020THZXZXTHY 5.4 9

254
}γΓrΛπHμorHψγptonHμψΓvourHvρoψΓtρnνHαγΛΓysHoμHπγΓvyHrγsonΓnΛγsHΓnαHquΓntumHΔψΓΛχHπoψγsHtoHΓnH
ℓpormuψΓdHsγγHtγxt−HpΓρrHρnHprotonUprotonHΛoψψρsρonsHΓtHℓpormuψΓdHsγγHtγxt−VHEuropeansPhysicalsJournals
CTH2016THa_TH[Ya

4.2 9

253 }γΓrΛπHμorHΔψΓΛχHπoψγsHΓnαHspπΓψγronsHρnHπρνπUmuψtρpψρΛρtyHμρnΓψHstΓtγsHρnHprotonUprotonHΛoψψρsρonsHΓtHPH
sqrt{s}gY[HQH~γ–VHJournalsofsHighsEnergysPhysicsTH2018THZXYbTHY 5.4 9

252 wγΓsurγmγntHoμHΛπΓrνγαHpΓrtρΛψγHspγΛtrΓHρnHmρnρmumUΔρΓsHγvγntsHμromHprotonUprotonHΛoψψρsρonsHΓtVH
EuropeansPhysicalsJournalsCTH2018THabTH_ca 4.2 9

251
}γΓrΛπHμorHΓHsρnνψyHproαuΛγαHtπρrαUνγnγrΓtρonHsΛΓψΓrHψγptoquΓrχHαγΛΓyρnνHtoHΓHˇ�HψγptonHΓnαHΓH
ΔottomHquΓrχHρnHprotonUprotonHΛoψψρsρonsHΓtHPHsqrt{s}gY[HQH~γ–VHJournalsofsHighsEnergysPhysicsTH2018TH
ZXYbTHY

5.4 9

250 wγΓsurγmγntHoμHtπγHtopHquΓrχHmΓssHρnHtπγHαρψγptonρΛHtt´flHαγΛΓyHΛπΓnnγψHusρnνHtπγHmΓssHoΔsγrvΓΔψγsH
wΔâ��THw~ZTHΓnαHwΔâ��˛‰HρnHppHΛoψψρsρonsHΓtHsgbHH~γ–VHPhysicalsReviewsDTH2017THc_TH 4.9 8

249
}γΓrΛπHμorHsupγrsymmγtryHwρtπHΓHΛomprγssγαHmΓssHspγΛtrumHρnHtπγHvγΛtorHΔosonHμusρonHtopoψoνyH
wρtπHYUψγptonHΓnαHXUψγptonHμρnΓψHstΓtγsHρnHprotonUprotonHΛoψψρsρonsHΓtHPHsqrt{s}HQHgHY[H~γ–VHJournalsofs
HighsEnergysPhysicsTH2019THZXYcTHY

5.4 8

248 }γΓrΛπHμorHΛontΓΛtHρntγrΓΛtρonsHΓnαHψΓrνγHγxtrΓHαρmγnsρonsHρnHtπγHαρψγptonHmΓssHspγΛtrΓHμromH
protonUprotonHΛoψψρsρonsHΓtHPHsqrt{s}gY[HQH~γ–VHJournalsofsHighsEnergysPhysicsTH2019THZXYcTHY 5.4 8

247 tγtH}πΓpγsHoμHssoψΓtγαHzπotonU~ΓννγαHtγtsHρnHzΔUzΔHΓnαHppHmoψψρsρonsHΓtHsqrtℓs_{xx}−g^VXZHH~γ–VH
PhysicalsReviewsLettersTH2019THYZZTHY^ZXXY 7.4 8

246
wγΓsurγmγntHoμHρnΛψusρvγHΓnαHαρμμγrγntρΓψHrρννsHΔosonHproαuΛtρonHΛrossHsγΛtρonsHρnHtπγHαρpπotonH
αγΛΓyHΛπΓnnγψHρnHprotonUprotonHΛoψψρsρonsHΓtHPHsqrt{s}gY[HQH~γ–VHJournalsofsHighsEnergysPhysicsTH2019TH
ZXYcTHY

5.4 8

245 wγΓsurγmγntHoμHtopHquΓrχHpΓρrHproαuΛtρonHρnHΓssoΛρΓtρonHwρtπHΓHZHΔosonHρnHprotonUprotonHΛoψψρsρonsH
ΓtHPHsqrt{mΓtπrm{s}}HQHgHY[H~γ–VHJournalsofsHighsEnergysPhysicsTH2020THZXZXTHY 5.4 8

244 }γΓrΛπHμorHrρννsρnoHpΓρrHproαuΛtρonHρnHppHΛoψψρsρonsHΓtHsgY[HH~γ–HρnHμρnΓψHstΓtγsHwρtπHψΓrνγHmρssρnνH
trΓnsvγrsγHmomγntumHΓnαHtwoHrρννsHΔosonsHαγΛΓyρnνHvρΓHrUhΔΔ´flVHPhysicalsReviewsDTH2018THcaTH 4.9 8

243 mompΓrρnνHtrΓnsvγrsγHmomγntumHΔΓψΓnΛγHoμHΔHτγtHpΓρrsHρnHppHΓnαHzΔzΔHΛoψψρsρonsHΓtHPH
sqrt{s_{mΓtπrm{xx}}}g^VXZHQH~γ–VHJournalsofsHighsEnergysPhysicsTH2018THZXYbTHY 5.4 8

242 }γΓrΛπHμorHsHΛπΓnnγψHsρnνψγHtopHquΓrχHproαuΛtρonHρnHppHΛoψψρsρonsHΓtHPHsqrt{s}gaHQHΓnαHbH~γ–VHJournalsofs
HighsEnergysPhysicsTH2016THZXY_THY 5.4 8

241 monstrΓρnρnνHqψuonHnρstrρΔutρonsHρnHxuΛψγρH’sρnνHnρτγtsHρnHzrotonUzrotonHΓnαHzrotonUvγΓαHmoψψρsρonsH
ΓtHsqrtℓs_{xx}−g^VXZHH~γ–VHPhysicalsReviewsLettersTH2018THYZYTHX_ZXXZ 7.4 8

240 }γΓrΛπHμorHαΓrχHmΓttγrHproαuΛγαHρnHΓssoΛρΓtρonHwρtπHΓHsρnνψγHtopHquΓrχHorHΓHtopHquΓrχHpΓρrHρnH
protonUprotonHΛoψψρsρonsHΓtHPHsqrt{s}gY[HQH~γ–VHJournalsofsHighsEnergysPhysicsTH2019THZXYcTHY 5.4 8
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239 }γΓrΛπHμorHsρnνψγHproαuΛtρonHoμHvγΛtorUψρχγHquΓrχsHαγΛΓyρnνHtoHΓHZHΔosonHΓnαHΓHtopHorHΓHΔottomH
quΓrχHρnHprotonUprotonHΛoψψρsρonsHΓtHPHsqrt{s}gY[HQH~γ–VHJournalsofsHighsEnergysPhysicsTH2017THZXYaTHY 5.4 8

238 wγΓsurγmγntHoμHtπγHtopHquΓrχHmΓssHusρnνHsρnνψγHtopHquΓrχHγvγntsHρnHprotonUprotonHΛoψψρsρonsHΓtH
ℓpormuψΓdHsγγHtγxt−´ ~γ–VHEuropeansPhysicalsJournalsCTH2017THaaTH[^] 4.2 8

237 wγΓsurγmγntHoμHtπγHtrρpψγUαρμμγrγntρΓψHαρτγtHΛrossHsγΛtρonHρnHprotonUprotonHΛoψψρsρonsHΓtHΓnαH
ΛonstrΓρntsHonHpΓrtonHαρstrρΔutρonHμunΛtρonsVHEuropeansPhysicalsJournalsCTH2017THaaTHa]_ 4.2 8

236
wγΓsurγmγntHoμHtπγHsρnνψγHtopHquΓrχHΓnαHΓntρquΓrχHproαuΛtρonHΛrossHsγΛtρonsHρnHtπγHtHΛπΓnnγψHΓnαH
tπγρrHrΓtρoHρnHprotonUprotonHΛoψψρsρonsHΓtHsgY[~γ–VHPhysicssLetters,sSectionsB:sNuclear,sElementarys
ParticlesandsHigh-EnergysPhysicsTH2020THbXXTHY[^X]Z

4.2 8

235 }γΓrΛπHμorHγψγΛtrowγΓχHproαuΛtρonHoμHΓHvγΛtorUψρχγH~HquΓrχHusρnνHμuψψyHπΓαronρΛHμρnΓψHstΓtγsVHJournals
ofsHighsEnergysPhysicsTH2020THZXZXTHY 5.4 8

234 }γΓrΛπHμorHpπysρΛsHΔγyonαHtπγHstΓnαΓrαHmoαγψHρnHmuψtρψγptonHμρnΓψHstΓtγsHρnHprotonUprotonH
ΛoψψρsρonsHΓtHPHsqrt{s}HQHgHY[H~γ–VHJournalsofsHighsEnergysPhysicsTH2020THZXZXTHY 5.4 8

233 }γΓrΛπHμorHpΓρrUproαuΛγαHrγsonΓnΛγsHαγΛΓyρnνHtoHquΓrχHpΓρrsHρnHprotonUprotonHΛoψψρsρonsHΓtH
sgY[HH~γ–VHPhysicalsReviewsDTH2018THcbTH 4.9 8

232 knνuψΓrHΓnΓψysρsHoμHtπγHαγΛΓyHlSUhuS˛…S˛…â��HρnHprotonUprotonHΛoψψρsρonsHΓtHsgbHH~γ–VHPhysicalsReviewsDTH
2018THcbTH 4.9 8

231 wγΓsurγmγntHoμHtπγHunαγrψyρnνHγvγntHΓΛtρvρtyHρnHρnΛψusρvγHZHΔosonHproαuΛtρonHρnHprotonUprotonH
ΛoψψρsρonsHΓtHPHsqrt{s}gY[HQH~γ–VHJournalsofsHighsEnergysPhysicsTH2018THZXYbTHY 5.4 8

230
}γΓrΛπHμorH|UpΓrρtyHvρoψΓtρnνHsupγrsymmγtryHρnHppHΛoψψρsρonsHΓtHsgY[~γ–HusρnνHΔHτγtsHρnHΓHμρnΓψHstΓtγH
wρtπHΓHsρnνψγHψγptonTHmΓnyHτγtsTHΓnαHπρνπHsumHoμHψΓrνγUrΓαρusHτγtHmΓssγsVHPhysicssLetters,sSectionsB:s
Nuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2018THab[THYY]UY[c

4.2 8

229 }γΓrΛπHμorHsupγrsymmγtryHρnHγvγntsHwρtπHonγHψγptonHΓnαHmuψtρpψγHτγtsHρnHprotonUprotonHΛoψψρsρonsHΓtH
sgY[HH~γ–VHPhysicalsReviewsDTH2017THc^TH 4.9 7

228 }γΓrΛπHμorHγψγΛtrowγΓχHproαuΛtρonHoμHΛπΓrνρnosHρnHμρnΓψHstΓtγsHwρtπHtwoHˇ�HψγptonsHρnHppHΛoψψρsρonsHΓtHPH
sqrt{s}gbHQH~γ–VHJournalsofsHighsEnergysPhysicsTH2017THZXYaTHY 5.4 7

227 wγΓsurγmγntHoμHtπγHproαuΛtρonHΛrossHsγΛtρonHoμHΓH ´ ΔosonHρnHΓssoΛρΓtρonHwρtπHtwoHΔHτγtsHρnHppH
ΛoψψρsρonsHΓtHℓpormuψΓdHsγγHtγxt−VHEuropeansPhysicalsJournalsCTH2017THaaTHcZ 4.2 7

226 }γΓrΛπHμorH}upγrsymmγtryHρnHppHmoψψρsρonsHΓtHsqrtℓs−gY[HH~γ–HρnHtπγH}ρnνψγUvγptonHpρnΓψH}tΓtγH’sρnνH
tπγH}umHoμHwΓssγsHoμHvΓrνγU|ΓαρusHtγtsVHPhysicalsReviewsLettersTH2017THYYcTHY^YbXZ 7.4 7

225 }γΓrΛπHμorHsupγrsymmγtryHρnHtπγHΓψψUπΓαronρΛHμρnΓψHstΓtγHusρnνHtopHquΓrχHtΓννρnνHρnHppHΛoψψρsρonsHΓtH
sgY[HH~γ–VHPhysicalsReviewsDTH2017THc_TH 4.9 7

224 }tuαργsHoμHlγΓutyH}upprγssρonHvρΓHxonpromptHn√{X}HwγsonsHρnHzΔUzΔHmoψψρsρonsHΓtH
sqrtℓs_{xx}−g^VXZHH~γ–VHPhysicalsReviewsLettersTH2019THYZ[THXZZXXY 7.4 7

223 }γΓrΛπHμorHnΓrχHwΓttγrHzΓrtρΛψγsHzroαuΛγαHρnHkssoΛρΓtρonHwρtπHΓH~opH{uΓrχHzΓρrHΓtHsqrtℓs−gY[HH~γ–VH
PhysicalsReviewsLettersTH2019THYZZTHXYYbX[ 7.4 7

222 wγΓsurγmγntHoμHtπγHγnγrνyHαγnsρtyHΓsHΓHμunΛtρonHoμHpsγuαorΓpραρtyHρnHprotonâ��protonHΛoψψρsρonsHΓtH
Psqrt{s}HgY[TtγxtH{~γ–}HQVHEuropeansPhysicalsJournalsCTH2019THacTHY 4.2 7

Z S Demiroglu

22



221 }γΓrΛπHμorHrΓrγHαγΛΓysHoμHΓnαHrρννsHΔosonsHtoHΓnαHΓHpπotonHρnHprotonUprotonHΛoψψρsρonsHΓtHgHY[VH
EuropeansPhysicalsJournalsCTH2019THacTHc] 4.2 7

220 }γΓrΛπHμorHproαuΛtρonHoμHrρννsHΔosonHpΓρrsHρnHtπγHμourHΔHquΓrχHμρnΓψHstΓtγHusρnνHψΓrνγUΓrγΓHτγtsHρnH
protonUprotonHΛoψψρsρonsHΓtHPHsqrt{s}gY[HQH~γ–VHJournalsofsHighsEnergysPhysicsTH2019THZXYcTHY 5.4 7

219 }γΓrΛπHμorHπγΓvyHrγsonΓnΛγsHαγΛΓyρnνHρntoHtwoHrρννsHΔosonsHorHρntoHΓHrρννsHΔosonHΓnαHΓH HorHZH
ΔosonHρnHprotonUprotonHΛoψψρsρonsHΓtHY[H~γ–VHJournalsofsHighsEnergysPhysicsTH2019THZXYcTHY 5.4 7

218
wγΓsurγmγntHoμHtπγHΛrossHsγΛtρonHμorHγψγΛtrowγΓχHproαuΛtρonHoμHΓHZHΔosonTHΓHpπotonHΓnαHtwoHτγtsH
ρnHprotonUprotonHΛoψψρsρonsHΓtHPHsqrt{mΓtπrm{s}}HQHgHY[H~γ–HΓnαHΛonstrΓρntsHonHΓnomΓψousHquΓrtρΛH
ΛoupψρnνsVHJournalsofsHighsEnergysPhysicsTH2020THZXZXTHY

5.4 7

217 }γΓrΛπHμorHαΓrχHmΓttγrHpΓrtρΛψγsHproαuΛγαHρnHΓssoΛρΓtρonHwρtπHΓHrρννsHΔosonHρnHprotonUprotonH
ΛoψψρsρonsHΓtHPHsqrt{mΓtπrm{s}}HQHgHY[H~γ–VHJournalsofsHighsEnergysPhysicsTH2020THZXZXTHY 5.4 7

216 }γΓrΛπHμorHsupγrsymmγtryHρnHppHΛoψψρsρonsHΓtHPHsqrt{s}gY[HQH~γ–HρnHtπγHsρnνψγUψγptonHμρnΓψHstΓtγHusρnνH
tπγHsumHoμHmΓssγsHoμHψΓrνγUrΓαρusHτγtsVHJournalsofsHighsEnergysPhysicsTH2016THZXY_THY 5.4 7

215 wγΓsurγmγntHoμHtopHquΓrχHpoψΓrρsΓtρonHρnHtUΛπΓnnγψHsρnνψγHtopHquΓrχHproαuΛtρonVHJournalsofsHighs
EnergysPhysicsTH2016THZXY_THY 5.4 7

214 tγtHpropγrtργsHρnHzΔzΔHΓnαHppHΛoψψρsρonsHΓtHPHsqrt{s_{mΓtπrm{x}emΓtπrm{x}}}g^VXZHQH~γ–VHJournalsofs
HighsEnergysPhysicsTH2018THZXYbTHY 5.4 7

213 wγΓsurγmγntHoμHtπγHsγmρψγptonρΛHPHmΓtπrm{t}ovγrψρnγ{mΓtπrm{t}}HQHSH˛‡HproαuΛtρonHΛrossHsγΛtρonHρnH
ppHΛoψψρsρonsHΓtHPHsqrt{s}gbHQH~γ–VHJournalsofsHighsEnergysPhysicsTH2017THZXYaTHY 5.4 7

212 }γΓrΛπγsHμorH iHΔosonsHαγΛΓyρnνHtoHΓHtopHquΓrχHΓnαHΓHΔottomHquΓrχHρnHprotonUprotonHΛoψψρsρonsHΓtH
Y[H~γ–VHJournalsofsHighsEnergysPhysicsTH2017THZXYaTHY 5.4 7

211 }γΓrΛπHμorHΓHψρνπtHpsγuαosΛΓψΓrHrρννsHΔosonHproαuΛγαHρnHΓssoΛρΓtρonHwρtπHΔottomHquΓrχsHρnHppH
ΛoψψρsρonsHΓtHPHsqrt{s}gbHQH~γ–VHJournalsofsHighsEnergysPhysicsTH2017THZXYaTHY 5.4 7

210 }γΓrΛπHμorHαΓrχHpπotonsHρnHαγΛΓysHoμHrρννsHΔosonsHproαuΛγαHρnHΓssoΛρΓtρonHwρtπHZHΔosonsHρnH
protonUprotonHΛoψψρsρonsHΓtHPHsqrt{s}HQHgHY[H~γ–VHJournalsofsHighsEnergysPhysicsTH2019THZXYcTHY 5.4 7

209
}γΓrΛπHμorHnγwHpπysρΛsHρnHμρnΓψHstΓtγsHwρtπHtwoHopposρtγUsρνnTHsΓmγUμψΓvorHψγptonsTHτγtsTHΓnαHmρssρnνH
trΓnsvγrsγHmomγntumHρnHppHΛoψψρsρonsHΓtHPHsqrt{s}gY[HQH~γ–VHJournalsofsHighsEnergysPhysicsTH2016TH
ZXY_THY

5.4 7

208 }γΓrΛπγsHμorH|UpΓrρtyUvρoψΓtρnνHsupγrsymmγtryHρnHppHΛoψψρsρonsHΓtHsgbHH~γ–HρnHμρnΓψHstΓtγsHwρtπHXâ��]H
ψγptonsVHPhysicalsReviewsDTH2016THc]TH 4.9 7

207 }γΓrΛπHμorHψonνUψρvγαHpΓrtρΛψγsHusρnνHαγψΓyγαHpπotonsHρnHprotonUprotonHΛoψψρsρonsHΓtHsgY[HH~γ–VH
PhysicalsReviewsDTH2019THYXXTH 4.9 7

206 }γΓrΛπHμorHvowUwΓssH{uΓrχUkntρquΓrχH|γsonΓnΛγsHzroαuΛγαHρnHkssoΛρΓtρonHwρtπHΓHzπotonHΓtH
sqrtℓs−gY[HH~γ–VHPhysicalsReviewsLettersTH2019THYZ[THZ[YbX[ 7.4 7

205 }γΓrΛπHμorHαΓrχHmΓttγrHproαuΛγαHρnHΓssoΛρΓtρonHwρtπHΓHψγptonρΛΓψψyHαγΛΓyρnνHΔosonHρnHprotonUprotonH
ΛoψψρsρonsHΓtVHEuropeansPhysicalsJournalsCTH2021THbYTHY[ 4.2 7

204 }γΓrΛπHμorHrγsonΓnΛγsHρnHtπγHmΓssHspγΛtrumHoμHmuonHpΓρrsHproαuΛγαHρnHΓssoΛρΓtρonHwρtπHΔHquΓrχHτγtsH
ρnHprotonUprotonHΛoψψρsρonsHΓtHPHsqrt{s}gbHQHΓnαHY[H~γ–VHJournalsofsHighsEnergysPhysicsTH2018THZXYbTHY 5.4 7
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203
}γΓrΛπHμorHπγΓvyHrγsonΓnΛγsHαγΛΓyρnνHρntoHΓHvγΛtorHΔosonHΓnαHΓHrρννsHΔosonHρnHμρnΓψHstΓtγsHwρtπH
ΛπΓrνγαHψγptonsTHnγutrρnosHΓnαHΔHquΓrχsHΓtHPHsqrt{s}gY[HQH~γ–VHJournalsofsHighsEnergysPhysicsTH2018TH
ZXYbTHY

5.4 7

202 zrγΛρsρonHmγΓsurγmγntHoμHtπγHstruΛturγHoμHtπγHmw}HρnnγrHtrΓΛχρnνHsystγmHusρnνHnuΛψγΓrH
ρntγrΓΛtρonsVHJournalsofsInstrumentationTH2018THY[THzYXX[]UzYXX[] 1 7

201 }γΓrΛπHμorHΓHπγΓvyHrγsonΓnΛγHαγΛΓyρnνHρntoHΓHZHΔosonHΓnαHΓHZHorH HΔosonHρnHZâ��ZqHμρnΓψHstΓtγsHΓtHPH
sqrt{s}gY[HQH~γ–VHJournalsofsHighsEnergysPhysicsTH2018THZXYbTHY 5.4 7

200 }γΓrΛπHμorHαΓrχHmΓttγrHproαuΛγαHρnHΓssoΛρΓtρonHwρtπHΓHrρννsHΔosonHαγΛΓyρnνHtoH˛‡˛‡HorHˇ�HSˇ�Hâ��HΓtHPH
sqrt{s}gY[HQH~γ–VHJournalsofsHighsEnergysPhysicsTH2018THZXYbTHY 5.4 7

199 }γΓrΛπHμorHΓHπγΓvyHrγsonΓnΛγHαγΛΓyρnνHtoHΓHpΓρrHoμHvγΛtorHΔosonsHρnHtπγHψγptonHpψusHmγrνγαHτγtHμρnΓψH
stΓtγHΓtHPHsqrt{s}gY[HQH~γ–VHJournalsofsHighsEnergysPhysicsTH2018THZXYbTHY 5.4 7

198 zrγΛρsρonHψumρnosρtyHmγΓsurγmγntHρnHprotonUprotonHΛoψψρsρonsHΓtHρnHZXY^HΓnαHZXY_HΓtHmw}VH
EuropeansPhysicalsJournalsCTH2021THbYTHbXX 4.2 7

197
}γΓrΛπHμorHΓHvρνπtHmπΓrνγαHrρννsHlosonHnγΛΓyρnνHtoHΓH HlosonHΓnαHΓHmzUyααHrρννsHlosonHρnHpρnΓψH
}tΓtγsHwρtπHγ˛…˛…HorH˛…˛…˛…HρnHzrotonUzrotonHmoψψρsρonsHΓtHsqrtℓs−gY[HH~γ–VHPhysicalsReviewsLettersTH2019TH
YZ[THY[YbXZ

7.4 6

196
wγΓsurγmγntHoμHpromptHˇ�PZ}QHproαuΛtρonHΛrossHsγΛtρonsHρnHprotonâ��ψγΓαHΓnαHprotonâ��protonH
ΛoψψρsρonsHΓtHsxxg^VXZ~γ–VHPhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-Energys
PhysicsTH2019THacXTH^XcU^[Z

4.2 6

195 }γΓrΛπHμorHsρnνψγHproαuΛtρonHoμHvγΛtorUψρχγHquΓrχsHαγΛΓyρnνHtoHΓHtopHquΓrχHΓnαHΓHΔosonHρnH
protonUprotonHΛoψψρsρonsHΓtVHEuropeansPhysicalsJournalsCTH2019THacTHcX 4.2 6

194 yΔsγrvΓtρonHoμH}ρnνψγH~opH{uΓrχHzroαuΛtρonHρnHkssoΛρΓtρonHwρtπHΓHZHlosonHρnHzrotonUzrotonH
moψψρsρonsHΓtHsqrtℓs−gY[HH~γ–VHPhysicalsReviewsLettersTH2019THYZZTHY[ZXX[ 7.4 6

193 }γΓrΛπHμorHΓHψρνπtHΛπΓrνγαHrρννsHΔosonHρnHtπγHr´–UhΛsHΛπΓnnγψHρnHprotonUprotonHΛoψψρsρonsHΓtHsgY[HH~γ–VH
PhysicalsReviewsDTH2020THYXZTH 4.9 6

192 wρxγαHπρνπγrUorαγrHΓnρsotropρΛHμψowHΓnαHnonψρnγΓrHrγsponsγHΛoγμμρΛργntsHoμHΛπΓrνγαHpΓrtρΛψγsHρnH
ΛoψψρsρonsHΓtHΓnαH^VXZVHEuropeansPhysicalsJournalsCTH2020THbXTH^[] 4.2 6

191 wγΓsurγmγntHoμHγψγΛtrowγΓχHproαuΛtρonHoμHΓHΔosonHρnHΓssoΛρΓtρonHwρtπHtwoHτγtsHρnHprotonUprotonH
ΛoψψρsρonsHΓtVHEuropeansPhysicalsJournalsCTH2020THbXTH][ 4.2 6

190 monstrΓρntsHonHtπγHˇ�_{ΛY}HvγrsusHˇ�_{ΛZ}HzoψΓrρzΓtρonsHρnHzrotonUzrotonHmoψψρsρonsHΓtHsqrtℓs−gbHH~γ–VH
PhysicalsReviewsLettersTH2020THYZ]THY_ZXXZ 7.4 6

189 }γΓrΛπHμorHψγptonHμψΓvourHvρoψΓtρnνHαγΛΓysHoμHΓHnγutrΓψHπγΓvyHrρννsHΔosonHtoH˛…ˇ�HΓnαHγˇ�HρnH
protonUprotonHΛoψψρsρonsHΓtHPHsqrt{s}HQHgHY[H~γ–VHJournalsofsHighsEnergysPhysicsTH2020THZXZXTHY 5.4 6

188 wγΓsurγmγntHoμHtπγH˛�ΔHpoψΓrρzΓtρonHΓnαHΓnνuψΓrHpΓrΓmγtγrsHρnH˛�ΔUhtWˇ�˛�HαγΛΓysHμromHppHΛoψψρsρonsH
ΓtHsgaHΓnαHbH~γ–VHPhysicalsReviewsDTH2018THcaTH 4.9 6

187
}γΓrΛπHμorHsupγrsymmγtryHρnHγψγΛtrowγΓχHproαuΛtρonHwρtπHpπotonsHΓnαHψΓrνγHmρssρnνHtrΓnsvγrsγH
γnγrνyHρnHppHΛoψψρsρonsHΓtHsgb~γ–VHPhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesands
High-EnergysPhysicsTH2016THa^cTH]acU^XX

4.2 6

186 wγΓsurγmγntHoμHαρτγtHΓzρmutπΓψHαγΛorrγψΓtρonHρnHpp´ ΛoψψρsρonsHΓtHℓpormuψΓdHsγγHtγxt−VHEuropeans
PhysicalsJournalsCTH2016THa_TH^[_ 4.2 6
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185 }γΓrΛπHμorHvγΛtorψρχγHψρνπtUμψΓvorHquΓrχHpΓrtnγrsHρnHprotonUprotonHΛoψψρsρonsHΓtHsgbHH~γ–VHPhysicals
ReviewsDTH2018THcaTH 4.9 6

184 }γΓrΛπHμorHΓHπγΓvyHrγsonΓnΛγHαγΛΓyρnνHtoHΓHtopHquΓrχHΓnαHΓHvγΛtorUψρχγHtopHquΓrχHρnHtπγHψγptonHSH
τγtsHμρnΓψHstΓtγHρnHppHΛoψψρsρonsHΓtHPsqrt{s}HgHY[TtγxtH{~γ–}HQVHEuropeansPhysicalsJournalsCTH2019THacTHY 4.2 6

183
}γΓrΛπHμorHψγptopπoΔρΛHZiHΔosonsHαγΛΓyρnνHρntoHμourUψγptonHμρnΓψHstΓtγsHρnHprotonâ��protonHΛoψψρsρonsH
ΓtHsgb~γ–VHPhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2017TH
aa[TH^_[U^b]

4.2 6

182
}γΓrΛπHμorHΓHπγΓvyHΛomposρtγHwΓτorΓnΓHnγutrρnoHρnHtπγHμρnΓψHstΓtγHwρtπHtwoHψγptonsHΓnαHtwoHquΓrχsH
ΓtHsgY[~γ–VHPhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2017TH
aa^TH[Y^U[[a

4.2 6

181 }γΓrΛπHμorHsupγrsymmγtryHρnHppHΛoψψρsρonsHΓtHsgY[HH~γ–HwρtπHY[aHHμΔâ��YHρnHμρnΓψHstΓtγsHwρtπHΓHsρnνψγH
ψγptonHusρnνHtπγHsumHoμHmΓssγsHoμHψΓrνγUrΓαρusHτγtsVHPhysicalsReviewsDTH2020THYXYTH 4.9 6

180 wγΓsurγmγntHoμHtπγHΓssoΛρΓtγαHproαuΛtρonHoμHΓHZHΔosonHwρtπHΛπΓrmHorHΔottomHquΓrχHτγtsHρnH
protonUprotonHΛoψψρsρonsHΓtHsgY[HH~γ–VHPhysicalsReviewsDTH2020THYXZTH 4.9 6

179
}γΓrΛπHμorHsupγrsymmγtryHρnHμρnΓψHstΓtγsHwρtπHtwoHopposρtγψyHΛπΓrνγαHsΓmγUμψΓvorHψγptonsHΓnαH
mρssρnνHtrΓnsvγrsγHmomγntumHρnHprotonUprotonHΛoψψρsρonsHΓtHPHsqrt{s}HQHgHY[H~γ–VHJournalsofsHighs
EnergysPhysicsTH2021THZXZYTHY

5.4 6

178 }γΓrΛπHμorHαρrγΛtHpΓρrHproαuΛtρonHoμHsΛΓψΓrHtopHquΓrχsHρnHtπγHsρnνψγUHΓnαHαρψγptonHΛπΓnnγψsHρnH
protonUprotonHΛoψψρsρonsHΓtHPHsqrt{s}gbHQH~γ–VHJournalsofsHighsEnergysPhysicsTH2016THZXY_THY 5.4 6

177 wγΓsurγmγntHoμHtπγHαρμμγrγntρΓψHnrγψψU±ΓnHΛrossHsγΛtρonHρnHprotonUprotonHΛoψψρsρonsHΓtHPH
sqrt{mΓtπrm{s}}HQHgHY[H~γ–VHJournalsofsHighsEnergysPhysicsTH2019THZXYcTHY 5.4 6

176 wγΓsurγmγntHoμHtπγHΓvγrΓνγHvγryHμorwΓrαHγnγrνyHΓsHΓHμunΛtρonHoμHtπγHtrΓΛχHmuψtρpψρΛρtyHΓtHΛγntrΓψH
psγuαorΓpραρtργsHρnHprotonUprotonHΛoψψρsρonsHΓtVHEuropeansPhysicalsJournalsCTH2019THacTHbc[ 4.2 6

175 }γΓrΛπHμorHnγwHpπysρΛsHρnHtopHquΓrχHproαuΛtρonHρnHαρψγptonHμρnΓψHstΓtγsHρnHprotonUprotonHΛoψψρsρonsH
ΓtVHEuropeansPhysicalsJournalsCTH2019THacTHbb_ 4.2 6

174 zsγuαorΓpραρtyHΓnαHtrΓnsvγrsγHmomγntumHαγpγnαγnΛγHoμHμψowHπΓrmonρΛsHρnHpzΔHΓnαHzΔzΔH
ΛoψψρsρonsVHPhysicalsReviewsCTH2018THcbTH 2.7 6

173 }γΓrΛπHμorHαγΛΓysHoμHstoppγαHγxotρΛHψonνUψρvγαHpΓrtρΛψγsHproαuΛγαHρnHprotonUprotonHΛoψψρsρonsHΓtHPH
sqrt{s}gY[HQH~γ–VHJournalsofsHighsEnergysPhysicsTH2018THZXYbTHY 5.4 6

172 }γΓrΛπHμorHtopHsquΓrχsHαγΛΓyρnνHvρΓHμourUΔoαyHorHΛπΓrνρnoUmγαρΓtγαHmoαγsHρnHsρnνψγUψγptonHμρnΓψH
stΓtγsHρnHprotonUprotonHΛoψψρsρonsHΓtHPHsqrt{s}gY[HQH~γ–VHJournalsofsHighsEnergysPhysicsTH2018THZXYbTHY 5.4 6

171 ovραγnΛγHμorHtπγHkssoΛρΓtγαHzroαuΛtρonHoμHΓH}ρnνψγH~opH{uΓrχHΓnαHΓHzπotonHρnHzrotonUzrotonH
moψψρsρonsHΓtHsqrtℓs−gY[HH~γ–VHPhysicalsReviewsLettersTH2018THYZYTHZZYbXZ 7.4 6

170 }γΓrΛπHμorHΓHπγΓvyHrγsonΓnΛγHαγΛΓyρnνHρntoHΓHZHΔosonHΓnαHΓHvγΛtorHΔosonHρnHtπγHPHnuH
ovγrψρnγ{nu}mΓtπrm{q}ovγrψρnγ{mΓtπrm{q}}HQHμρnΓψHstΓtγVHJournalsofsHighsEnergysPhysicsTH2018THZXYbTHY 5.4 6

169 }γΓrΛπHμorHpΓρrHproαuΛtρonHoμHγxΛρtγαHtopHquΓrχsHρnHtπγHψγptonHSHτγtsHμρnΓψHstΓtγVHPhysicssLetters,s
SectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2018THaabTH[]cU[aX 4.2 6

168 zsγuαorΓpραρtyHαγpγnαγnΛγHoμHψonνUrΓnνγHtwoUpΓrtρΛψγHΛorrγψΓtρonsHρnHpzΔHΛoψψρsρonsHΓtHsxxg^VXZH
~γ–VHPhysicalsReviewsCTH2017THc_TH 2.7 5

(2017-2018)
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167 wγΓsurγmγntHoμHlsXHmγsonHproαuΛtρonHρnHppHΓnαHzΔzΔHΛoψψρsρonsHΓtHsxxg^VXZH~γ–VHPhysicssLetters,s
SectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2019THac_THY_bUYcX 4.2 5

166
momΔρnΓtρonsHoμHsρnνψγUtopUquΓrχHproαuΛtρonHΛrossUsγΛtρonHmγΓsurγmγntsHΓnαH|μv––tΔ|H
αγtγrmρnΓtρonsHΓtHPHsqrt{s}HQHgHaHΓnαHbH~γ–HwρtπHtπγHk~vk}HΓnαHmw}HγxpγrρmγntsVHJournalsofsHighs
EnergysPhysicsTH2019THZXYcTHY

5.4 5

165 wγΓsurγmγntHoμHtπγHmΓssHoμHtπγHtopHquΓrχHρnHαγΛΓysHwρtπHΓHtWˇ�HmγsonHρnHppHΛoψψρsρonsHΓtHbH~γ–VH
JournalsofsHighsEnergysPhysicsTH2016THZXY_THY 5.4 5

164 }γΓrΛπHμorHsupγrsymmγtryHρnHμρnΓψHstΓtγsHwρtπHpπotonsHΓnαHmρssρnνHtrΓnsvγrsγHmomγntumHρnH
protonUprotonHΛoψψρsρonsHΓtHY[H~γ–VHJournalsofsHighsEnergysPhysicsTH2019THZXYcTHY 5.4 5

163 knHγmΔγααρnνHtγΛπnρquγHtoHαγtγrmρnγHˇ�ˇ�HΔΓΛχνrounαsHρnHprotonUprotonHΛoψψρsρonHαΓtΓVHJournalsofs
InstrumentationTH2019THY]THzX_X[ZUzX_X[Z 1 5

162 wγΓsurγmγntHoμHtπγHtopHquΓrχH±uχΓwΓHΛoupψρnνHμromHtt´flHχρnγmΓtρΛHαρstrρΔutρonsHρnHtπγHψγptonSτγtsH
μρnΓψHstΓtγHρnHprotonUprotonHΛoψψρsρonsHΓtHsgY[HH~γ–VHPhysicalsReviewsDTH2019THYXXTH 4.9 5

161 wγΓsurγmγntHoμHtπγHρnΛψusρvγHγnγrνyHspγΛtrumHρnHtπγHvγryHμorwΓrαHαρrγΛtρonHρnHprotonUprotonH
ΛoψψρsρonsHΓtHPHsqrt{s}gY[HQH~γ–VHJournalsofsHighsEnergysPhysicsTH2017THZXYaTHY 5.4 5

160 yΔsγrvΓtρonHoμHtπγH˛�ΔXUhtWˇ�˛�iHαγΛΓyHρnHprotonUprotonHΛoψψρsρonsHΓtHsgY[~γ–VHPhysicssLetters,sSections
B:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2020THbXZTHY[^ZX[ 4.2 5

159
}γΓrΛπHμorHΓHπγΓvyHpsγuαosΛΓψΓrHrρννsHΔosonHαγΛΓyρnνHρntoHΓHYZ^Hqγ–HrρννsHΔosonHΓnαHΓHZHΔosonHρnH
μρnΓψHstΓtγsHwρtπHtwoHtΓuHΓnαHtwoHψρνπtHψγptonsHΓtHPHsqrt{s}HQHgHY[H~γ–VHJournalsofsHighsEnergysPhysicsTH
2020THZXZXTHY

5.4 5

158 wγΓsurγmγntsHoμHproαuΛtρonHΛrossHsγΛtρonsHΓnαHΛonstrΓρntsHonHΓnomΓψousHtrρpψγHνΓuνγHΛoupψρnνsH
ΓtVHEuropeansPhysicalsJournalsCTH2021THbYTHZXX 4.2 5

157 wγΓsurγmγntHoμHtπγHrρννsHΔosonHproαuΛtρonHrΓtγHρnHΓssoΛρΓtρonHwρtπHtopHquΓrχsHρnHμρnΓψHstΓtγsHwρtπH
γψγΛtronsTHmuonsTHΓnαHπΓαronρΛΓψψyHαγΛΓyρnνHtΓuHψγptonsHΓtVHEuropeansPhysicalsJournalsCTH2021THbYTH[ab 4.2 5

156 wγΓsurγmγntsHoμHproαuΛtρonHΛrossHsγΛtρonsHoμHtπγHrρννsHΔosonHρnHtπγHμourUψγptonHμρnΓψHstΓtγHρnH
protonUprotonHΛoψψρsρonsHΓtVHEuropeansPhysicalsJournalsCTH2021THbYTH]bb 4.2 5

155 }γΓrΛπHμorHrγsonΓntHΓnαHnonrγsonΓntHnγwHpπγnomγnΓHρnHπρνπUmΓssHαρψγptonHμρnΓψHstΓtγsHΓtHPHsqrt{s}H
QHgHY[H~γ–VHJournalsofsHighsEnergysPhysicsTH2021THZXZYTHY 5.4 5

154 iPn}QHpoψΓrρzΓtρonsHvγrsusHpΓrtρΛψγHmuψtρpψρΛρtyHρnHppHΛoψψρsρonsHΓtHsga´ ~γ–VHPhysicssLetters,sSectionsB:s
Nuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2016THa_YTH[YU^Z 4.2 5

153
}γΓrΛπHμorHrγsonΓnΛγsHαγΛΓyρnνHtoHΓHpΓρrHoμHrρννsHΔosonsHρnHtπγHΔPHovγrψρnγ{mΓtπrm{Δ}}HQqPH
ovγrψρnγ{mΓtπrm{q}}HQâ��â�� ˛‰HμρnΓψHstΓtγHρnHprotonUprotonHΛoψψρsρonsHΓtHPHsqrt{s}HQHgHY[H~γ–VHJournalsofsHighs
EnergysPhysicsTH2019THZXYcTHY

5.4 5

152 zsγuαorΓpραρtyHαρstrρΔutρonsHoμHΛπΓrνγαHπΓαronsHρnHxγnonUxγnonHΛoψψρsρonsHΓtHsxxg^V]]´ ~γ–VHPhysicss
Letters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2019THaccTHY[^X]c 4.2 5

151 zroΔρnνHtπγHΛπρrΓψHmΓνnγtρΛHwΓvγHρnHpzΔHΓnαHzΔzΔHΛoψψρsρonsHΓtHsxxg^VXZ~γ–HusρnνH
ΛπΓrνγUαγpγnαγntHΓzρmutπΓψHΓnρsotropργsVHPhysicalsReviewsCTH2019THYXXTH 2.7 5

150 wγΓsurγmγntHoμHtπγHttiΔΔiHproαuΛtρonHΛrossHsγΛtρonHρnHtπγHΓψψUτγtHμρnΓψHstΓtγHρnHppHΛoψψρsρonsHΓtH
sgY[´ ~γ–VHPhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2020THbX[THY[^Zb^4.2 5
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149 }γΓrΛπHμorHtopHsquΓrχHpΓρrHproαuΛtρonHusρnνHαρψγptonHμρnΓψHstΓtγsHρnHΛoψψρsρonHαΓtΓHΛoψψγΛtγαHΓtVH
EuropeansPhysicalsJournalsCTH2021THbYTH[ 4.2 5

148 wγΓsurγmγntHoμHtπγHνroomγαHτγtHmΓssHρnHzΔzΔHΓnαHppHΛoψψρsρonsHΓtHPHsqrt{s_{mΓtπrm{xx}}}g^VXZHQH
~γ–VHJournalsofsHighsEnergysPhysicsTH2018THZXYbTHY 5.4 5

147 wγΓsurγmγntHoμHtπγHproαuΛtρonHΛrossHsγΛtρonHμorHsρnνψγHtopHquΓrχsHρnHΓssoΛρΓtρonHwρtπH HΔosonsHρnH
protonUprotonHΛoψψρsρonsHΓtHPHsqrt{s}gY[HQH~γ–VHJournalsofsHighsEnergysPhysicsTH2018THZXYbTHY 5.4 5

146 wγΓsurγmγntHoμHtπγHΛrossHsγΛtρonHρnHppHΛoψψρsρonsHΓtHΓnαHvΓψραΓtρonHoμHψγptonHΓnΓψysρsHtγΛπnρquγsVH
EuropeansPhysicalsJournalsCTH2018THabTHaXb 4.2 5

145
}γΓrΛπHμorHγxΛρtγαHquΓrχsHoμHψρνπtHΓnαHπγΓvyHμψΓvorHρnH˛‡HSHτγtHμρnΓψHstΓtγsHρnHprotonâ��protonHΛoψψρsρonsH
ΓtHsgY[~γ–VHPhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2018TH
abYTH[cXU]YY

4.2 5

144
}γΓrΛπHμorHrρννsHΓnαHZHΔosonHαγΛΓysHtoHtWˇ�HorH±HpΓρrsHρnHtπγHμourUmuonHμρnΓψHstΓtγHρnHprotonUprotonH
ΛoψψρsρonsHΓtHsgY[~γ–VHPhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysics
TH2019THacaTHY[]bYY

4.2 4

143 }γΓrΛπHμorHΓHψowUmΓssHˇ�â��ˇ�SHrγsonΓnΛγHρnHΓssoΛρΓtρonHwρtπHΓHΔottomHquΓrχHρnHprotonUprotonH
ΛoψψρsρonsHΓtHPHsqrt{s}HQHgHY[H~γ–VHJournalsofsHighsEnergysPhysicsTH2019THZXYcTHY 5.4 4

142 }γΓrΛπHμorHtπγHpΓρrHproαuΛtρonHoμHψρνπtHtopHsquΓrχsHρnHtπγHγ´–˛…iHμρnΓψHstΓtγHρnHprotonUprotonHΛoψψρsρonsH
ΓtHPHsqrt{s}gY[HQH~γ–VHJournalsofsHighsEnergysPhysicsTH2019THZXYcTHY 5.4 4

141
}γΓrΛπHμorHnonrγsonΓntHrρννsHΔosonHpΓρrHproαuΛtρonHρnHtπγHPH
mΓtπrm{Δ}ovγrψρnγ{mΓtπrm{Δ}}mΓtπrm{Δ}ovγrψρnγ{mΓtπrm{Δ}}HQHμρnΓψHstΓtγHΓtHPHsqrt{s}HQHgHY[H~γ–VH
JournalsofsHighsEnergysPhysicsTH2019THZXYcTHY

5.4 4

140 }tuαyHoμHtπγHunαγrψyρnνHγvγntHρnHtopHquΓrχHpΓρrHproαuΛtρonHρnHΛoψψρsρonsHΓtHY[VHEuropeansPhysicals
JournalsCTH2019THacTHYZ[ 4.2 4

139 wγΓsurγmγntHoμHαρμμγrγntρΓψHΛrossHsγΛtρonsHμorHρnΛψusρvγHρsoψΓtγαUpπotonHΓnαHpπotonSτγtH
proαuΛtρonHρnHprotonUprotonHΛoψψρsρonsHΓtVHEuropeansPhysicalsJournalsCTH2019THacTHZX 4.2 4

138 }γΓrΛπHμorHrγsonΓntHpΓρrHproαuΛtρonHoμHrρννsHΔosonsHρnHtπγHΔΔZZHΛπΓnnγψHρnHprotonUprotonHΛoψψρsρonsH
ΓtHsgY[HH~γ–VHPhysicalsReviewsDTH2020THYXZTH 4.9 4

137 ovραγnΛγHμorHPtγxtH{ }tγxtH{ }QHproαuΛtρonHμromHαouΔψγUpΓrtonHρntγrΓΛtρonsHρnHprotonâ��protonH
ΛoψψρsρonsHΓtHPsqrt{s}HgHY[HTtγxtH{~γ–}HQVHEuropeansPhysicalsJournalsCTH2020THbXTHY 4.2 4

136 }tuαyHoμHαρτγtHγvγntsHwρtπHΓHψΓrνγHrΓpραρtyHνΓpHΔγtwγγnHtπγHtwoHψγΓαρnνHτγtsHρnHppHΛoψψρsρonsHΓtVH
EuropeansPhysicalsJournalsCTH2018THabTHZ]Z 4.2 4

135 zsγuαorΓpραρtyHαρstrρΔutρonsHoμHΛπΓrνγαHπΓαronsHρnHprotonUψγΓαHΛoψψρsρonsHΓtHPH
sqrt{s_{mΓtπrm{xx}}}g^VXZHQHΓnαHbVY_H~γ–VHJournalsofsHighsEnergysPhysicsTH2018THZXYbTHY 5.4 4

134
}γΓrΛπHμorHsupγrsymmγtryHρnHγvγntsHwρtπHΓtHψγΓstHtπrγγHγψγΛtronsHorHmuonsTHτγtsTHΓnαHmρssρnνH
trΓnsvγrsγHmomγntumHρnHprotonUprotonHΛoψψρsρonsHΓtHPHsqrt{s}gY[HQH~γ–VHJournalsofsHighsEnergys
PhysicsTH2018THZXYbTHY

5.4 4

133 }γΓrΛπHμorHsupγrsymmγtryHwρtπHrρννsHΔosonHtoHαρpπotonHαγΛΓysHusρnνHtπγHrΓzorHvΓrρΓΔψγsHΓtH
sgY[~γ–VHPhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2018THaacTHY__UYcX4.2 4

132
momΔρnΓtρonHoμHρnΛψusρvγHΓnαHαρμμγrγntρΓψHPHmΓtπrm{t}ovγrψρnγ{mΓtπrm{t}}HQHΛπΓrνγHΓsymmγtryH
mγΓsurγmγntsHusρnνHk~vk}HΓnαHmw}HαΓtΓHΓtHPHsqrt{s}gaHQHΓnαHbH~γ–VHJournalsofsHighsEnergysPhysicsTH
2018THZXYbTHY

5.4 4

(2018-2021)
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131 }γΓrΛπHμorHΓH iHΔosonHαγΛΓyρnνHtoHΓHvγΛtorUψρχγHquΓrχHΓnαHΓHtopHorHΔottomHquΓrχHρnHtπγHΓψψUτγtsHμρnΓψH
stΓtγVHJournalsofsHighsEnergysPhysicsTH2019THZXYcTHY 5.4 4

130 }γΓrΛπHμorHΓHπγΓvyHrγsonΓnΛγHαγΛΓyρnνHtoHΓHtopHquΓrχHΓnαHΓHvγΛtorUψρχγHtopHquΓrχHΓtHPHsqrt{s}gY[HQH
~γ–VHJournalsofsHighsEnergysPhysicsTH2017THZXYaTHY 5.4 4

129 }γΓrΛπHμorHπρνπUmΓssHZ˛‡HrγsonΓnΛγsHρnHγSγâ��˛‡HΓnαH˛…HSH˛…Hâ��˛‡HμρnΓψHstΓtγsHρnHprotonUprotonHΛoψψρsρonsHΓtHPH
sqrt{s}gbHQHΓnαHY[H~γ–VHJournalsofsHighsEnergysPhysicsTH2017THZXYaTHY 5.4 4

128 }γΓrΛπHμorHmzHvρoψΓtρonHρnHPHtovγrψρnγ{t}HQHproαuΛtρonHΓnαHαγΛΓyHρnHprotonUprotonHΛoψψρsρonsHΓtHPH
sqrt{s}gbHQH~γ–VHJournalsofsHighsEnergysPhysicsTH2017THZXYaTHY 5.4 4

127 wγΓsurγmγntHoμHαρμμγrγntρΓψHΛrossHsγΛtρonsHΓnαHΛπΓrνγHrΓtρosHμorHUΛπΓnnγψHsρnνψγHtopHquΓrχH
proαuΛtρonHρnHprotonUprotonHΛoψψρsρonsHΓtVHEuropeansPhysicalsJournalsCTH2020THbXTH[aX 4.2 4

126 |γΛonstruΛtρonHoμHsρνnΓψHΓmpψρtuαγsHρnHtπγHmw}HγψγΛtromΓνnγtρΛHΛΓψorρmγtγrHρnHtπγHprγsγnΛγHoμH
ovγrψΓppρnνHprotonUprotonHρntγrΓΛtρonsVHJournalsofsInstrumentationTH2020THY^THzYXXXZUzYXXXZ 1 4

125  S â��HΔosonHpΓρrHproαuΛtρonHρnHprotonUprotonHΛoψψρsρonsHΓtHsgY[HH~γ–VHPhysicalsReviewsDTH2020THYXZTH 4.9 4

124 wγΓsurγmγntHoμHquΓrχUHΓnαHνψuonUψρχγHτγtHμrΓΛtρonsHusρnνHτγtHΛπΓrνγHρnHzΔzΔHΓnαHppHΛoψψρsρonsHΓtH
^VXZH~γ–VHJournalsofsHighsEnergysPhysicsTH2020THZXZXTHY 5.4 4

123 yΔsγrvΓtρonHoμHtπγHl_{s}√{X}Uh¯P[baZQiHnγΛΓyVHPhysicalsReviewsLettersTH2020THYZ^THY^ZXXY 7.4 4

122
}γΓrΛπHμorHnonrγsonΓntHrρννsHΔosonHpΓρrHproαuΛtρonHρnHμρnΓψHstΓtγsHwρtπHtwoHΔottomHquΓrχsHΓnαH
twoHpπotonsHρnHprotonUprotonHΛoψψρsρonsHΓtHPHsqrt{s}HQHgHY[H~γ–VHJournalsofsHighsEnergysPhysicsTH2021TH
ZXZYTHY

5.4 4

121 }γΓrΛπHμorHnγwHpπysρΛsHρnHtopHquΓrχHproαuΛtρonHwρtπHΓααρtρonΓψHψγptonsHρnHprotonUprotonHΛoψψρsρonsH
ΓtHPHsqrt{s}HQHgHY[H~γ–HusρnνHγμμγΛtρvγHμργψαHtπγoryVHJournalsofsHighsEnergysPhysicsTH2021THZXZYTHY 5.4 4

120 wγΓsurγmγntHoμHγψγΛtrowγΓχHproαuΛtρonHoμHΓH HΔosonHΓnαHtwoHμorwΓrαHτγtsHρnHprotonUprotonH
ΛoψψρsρonsHΓtHPHsqrt{s}gbHQH~γ–VHJournalsofsHighsEnergysPhysicsTH2016THZXY_THY 5.4 4

119 }γΓrΛπHμorH|UpΓrρtyHvρoψΓtρnνHαγΛΓysHoμHΓHtopHsquΓrχHρnHprotonâ��protonHΛoψψρsρonsHΓtHsgb~γ–VHPhysicss
Letters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2016THa_XTHYabUZXY 4.2 4

118 kzρmutπΓψHΛorrγψΓtρonsHμorHρnΛψusρvγHZUτγtTH[UτγtTHΓnαH]UτγtHγvγntsHρnHppHΛoψψρsρonsHΓtHPsqrt{s}gHY[~πΔoxH
{~γ–}QVHEuropeansPhysicalsJournalsCTH2018THabTHY 4.2 4

117 w’}ρmdHΓHmoαγψUunspγΛρμρΛHsγΓrΛπHμorHnγwHpπysρΛsHρnHprotonUprotonHΛoψψρsρonsHΓtVHEuropeansPhysicals
JournalsCTH2021THbYTH_Zc 4.2 4

116
}γΓrΛπHμorHtπγHΓssoΛρΓtγαHproαuΛtρonHoμHtπγHrρννsHΔosonHΓnαHΓHvγΛtorHΔosonHρnHprotonUprotonH
ΛoψψρsρonsHΓtHPHsqrt{s}HQHgHY[H~γ–HvρΓHrρννsHΔosonHαγΛΓysHtoHˇ�HψγptonsVHJournalsofsHighsEnergysPhysicsTH
2019THZXYcTHY

5.4 3

115 }γΓrΛπHμorHαρrγΛtHpΓρrHproαuΛtρonHoμHsupγrsymmγtrρΛHpΓrtnγrsHtoHtπγHψγptonHρnHprotonUprotonH
ΛoψψρsρonsHΓtVHEuropeansPhysicalsJournalsCTH2020THbXTHYbc 4.2 3

114
wγΓsurγmγntHoμHtπγHtopHquΓrχHμorwΓrαUΔΓΛχwΓrαHproαuΛtρonHΓsymmγtryHΓnαHtπγHΓnomΓψousH
ΛπromoγψγΛtrρΛHΓnαHΛπromomΓνnγtρΛHmomγntsHρnHppHΛoψψρsρonsHΓtHPHsqrt{s}HQHgHY[H~γ–VHJournalsofsHighs
EnergysPhysicsTH2020THZXZXTHY

5.4 3

Z S Demiroglu

28



113
}γΓrΛπHμorH}upγrsymmγtryHwρtπHΓHmomprγssγαHwΓssH}pγΛtrumHρnHovγntsHwρtπHΓH}oμtHˇ�HvγptonTHΓH
rρνπψyHonγrνγtρΛHtγtTHΓnαHvΓrνγHwρssρnνH~rΓnsvγrsγHwomγntumHρnHzrotonUzrotonHmoψψρsρonsHΓtH
sqrtℓs−gY[HH~γ–VHPhysicalsReviewsLettersTH2020THYZ]THX]YbX[

7.4 3

112 }tuαyHoμHtWˇ�HmγsonHproαuΛtρonHρnsραγHτγtsHρnHppHΛoψψρsρonsHΓtHsgb~γ–VHPhysicssLetters,sSectionsB:s
Nuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2020THbX]THY[^]Xc 4.2 3

111
wγΓsurγmγntHoμHtπγHρnΛψusρvγHPHmΓtπrm{t}ovγrψρnγ{mΓtπrm{t}}HQHΛrossHsγΛtρonHρnHppHΛoψψρsρonsHΓtHPH
sqrt{s}g^VXZHQH~γ–HusρnνHμρnΓψHstΓtγsHwρtπHΓtHψγΓstHonγHΛπΓrνγαHψγptonVHJournalsofsHighsEnergysPhysicsTH
2018THZXYbTHY

5.4 3

110 }γΓrΛπHμorHZZHrγsonΓnΛγsHρnHtπγHZâ��Z˛‰HμρnΓψHstΓtγHρnHprotonUprotonHΛoψψρsρonsHΓtHY[H~γ–VHJournalsofs
HighsEnergysPhysicsTH2018THZXYbTHY 5.4 3

109 }γΓrΛπHμorHtπγHproαuΛtρonHoμH ´– ´– iHγvγntsHΓtHsgY[HH~γ–VHPhysicalsReviewsDTH2019THYXXTH 4.9 3

108 }γΓrΛπHμorHsupγrsymmγtryHρnHγvγntsHwρtπHpπotonsHΓnαHmρssρnνHtrΓnsvγrsγHγnγrνyHρnHppHΛoψψρsρonsHΓtH
Y[H~γ–VHPhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2017THa_cTH[cYU]YZ4.2 3

107 }γΓrΛπHμorHtopHquΓrχHpΓrtnγrsHwρtπHΛπΓrνγH^W[HρnHprotonUprotonHΛoψψρsρonsHΓtHPHsqrt{s}gY[HQH~γ–VH
JournalsofsHighsEnergysPhysicsTH2017THZXYaTHY 5.4 3

106
wγΓsurγmγntsHoμHtπγHPmΓtπrmH{p}mΓtπrmH{p}rρνπtΓrrowHmΓtπrm{Z}mΓtπrm{Z}QHproαuΛtρonHΛrossH
sγΛtρonHΓnαHtπγHPmΓtπrm{Z}rρνπtΓrrowH]γψψHQHΔrΓnΛπρnνHμrΓΛtρonTHΓnαHΛonstrΓρntsHonHΓnomΓψousHtrρpψγH
νΓuνγHΛoupψρnνsHΓtHPsqrt{s}HgHY[TtγxtH{~γ–}HQH2018THabTHY

3

105 momΔρnγαHsγΓrΛπγsHμorHtπγHproαuΛtρonHoμHsupγrsymmγtrρΛHtopHquΓrχHpΓrtnγrsHρnHprotonUprotonH
ΛoψψρsρonsHΓtVHEuropeansPhysicalsJournalsCTH2021THbYTHcaX 4.2 3

104 }γΓrΛπHμorHnγwHpΓrtρΛψγsHρnHγvγntsHwρtπHγnγrνγtρΛHτγtsHΓnαHψΓrνγHmρssρnνHtrΓnsvγrsγHmomγntumHρnH
protonUprotonHΛoψψρsρonsHΓtHLLHsqrt{s}HLLHgHY[H~γ–VHJournalsofsHighsEnergysPhysicsTH2021THZXZYTHY 5.4 3

103 nγpγnαγnΛγHoμHρnΛψusρvγHτγtHproαuΛtρonHonHtπγHΓntρUχ~HαρstΓnΛγHpΓrΓmγtγrHρnHppHΛoψψρsρonsHΓtHPH
sqrt{mΓtπrm{s}}HQHgHY[H~γ–VHJournalsofsHighsEnergysPhysicsTH2020THZXZXTHY 5.4 3

102
wγΓsurγmγntHoμHmuwHmΓtrρxHγψγmγntsHρnHsρnνψγHtopHquΓrχHtUΛπΓnnγψHproαuΛtρonHρnHprotonUprotonH
ΛoψψρsρonsHΓtHsgY[´ ~γ–VHPhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-Energys
PhysicsTH2020THbXbTHY[^_Xc

4.2 3

101 snvγstρνΓtρonHρntoHtπγHγvγntUΓΛtρvρtyHαγpγnαγnΛγHoμHiPn}QHrγψΓtρvγHproαuΛtρonHρnHprotonUprotonH
ΛoψψρsρonsHΓtHPHsqrt{s}HQHgHaH~γ–VHJournalsofsHighsEnergysPhysicsTH2020THZXZXTHY 5.4 3

100 kHnγγpHxγurΓψHxγtworχHμorH}ρmuψtΓnγousHostρmΓtρonHoμHΔHtγtHonγrνyHΓnαH|γsoψutρonVHComputings
andsSoftwaresforsBigsScienceTH2020TH]THYX 6 3

99 }tuαργsHoμHmπΓrmH{uΓrχHnρμμusρonHρnsραγHtγtsH’sρnνHzΔUzΔHΓnαHppHmoψψρsρonsHΓtH
sqrtℓs_{xx}−g^VXZHH~γ–VHPhysicalsReviewsLettersTH2020THYZ^THYXZXXY 7.4 3

98 wγΓsurγmγntHoμHtπγHρnΛψusρvγHΓnαHαρμμγrγntρΓψHrρννsHΔosonHproαuΛtρonHΛrossHsγΛtρonsHρnHtπγH
ψγptonρΛH  HαγΛΓyHmoαγHΓtHPHsqrt{s}HQHgHY[H~γ–VHJournalsofsHighsEnergysPhysicsTH2021THZXZYTHY 5.4 3

97 wγΓsurγmγntsHoμHrρννsHΔosonHproαuΛtρonHΛrossHsγΛtρonsHΓnαHΛoupψρnνsHρnHtπγHαρpπotonHαγΛΓyH
ΛπΓnnγψHΓtHPHsqrt{mΓtπrm{s}}HQHgHY[H~γ–VHJournalsofsHighsEnergysPhysicsTH2021THZXZYTHY 5.4 3

96 }tuαργsHoμHρnΛψusρvγHμourUτγtHproαuΛtρonHwρtπHtwoHΔUtΓννγαHτγtsHρnHprotonUprotonHΛoψψρsρonsHΓtHaH~γ–VH
PhysicalsReviewsDTH2016THc]TH 4.9 3
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95
wγΓsurγmγntHoμHαρμμγrγntρΓψHΛrossHsγΛtρonsHμorHZHΔosonHpΓρrHproαuΛtρonHρnHΓssoΛρΓtρonHwρtπHτγtsHΓtH
sgbHΓnαHY[H~γ–VHPhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2019
THabcTHYcU]]

4.2 3

94 ovγntHsπΓpγHvΓrρΓΔψγsHmγΓsurγαHusρnνHmuψtρτγtHμρnΓψHstΓtγsHρnHprotonUprotonHΛoψψρsρonsHΓtHPH
sqrt{s}gY[HQH~γ–VHJournalsofsHighsEnergysPhysicsTH2018THZXYbTHY 5.4 3

93 }γΓrΛπHμorHψγptonUμψΓvorHvρoψΓtρnνHαγΛΓysHoμHπγΓvyHrγsonΓnΛγsHΓnαHquΓntumHΔψΓΛχHπoψγsHtoHγ˛…HμρnΓψH
stΓtγsHρnHprotonUprotonHΛoψψρsρonsHΓtHPHsqrt{s}gY[HQH~γ–VHJournalsofsHighsEnergysPhysicsTH2018THZXYbTHY 5.4 3

92 }γΓrΛπHμorHΛπΓrνγαHrρννsHΔosonsHproαuΛγαHρnHvγΛtorHΔosonHμusρonHproΛγssγsHΓnαHαγΛΓyρnνHρntoH
vγΛtorHΔosonHpΓρrsHρnHprotonUprotonHΛoψψρsρonsHΓtVHEuropeansPhysicalsJournalsCTH2021THbYTHaZ[ 4.2 3

91 yΔsγrvΓtρonHoμHtπγHαγΛΓyHlSUhˇ�PZ}QiPYXZXQuSHρnHppHΛoψψρsρonsHΓtHsgb~γ–VHPhysicssLetters,sSectionsB:s
Nuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2017THa_]TH__Ub_ 4.2 2

90 }γΓrΛπHμorHrγsonΓntHproαuΛtρonHoμHsγΛonαUνγnγrΓtρonHsψγptonsHwρtπHsΓmγUsρνnHαρmuonHγvγntsHρnH
protonUprotonHΛoψψρsρonsHΓtVHEuropeansPhysicalsJournalsCTH2019THacTH[X^ 4.2 2

89 VHJournalsofsHighsEnergysPhysicsTH2019THZXYcTHY 5.4 2

88 }γΓrΛπHμorHsupγrsymmγtryHρnHγvγntsHwρtπHΓHpπotonTHΓHψγptonTHΓnαHmρssρnνHtrΓnsvγrsγHmomγntumHρnH
protonUprotonHΛoψψρsρonsHΓtHPHsqrt{s}HgHY[HQH~γ–VHJournalsofsHighsEnergysPhysicsTH2019THZXYcTHY 5.4 2

87 }γΓrΛπHμorHαγΛΓysHoμHtπγHYZ^Hqγ–HrρννsHΔosonHρntoHΓHZHΔosonHΓnαHΓHˇ�HorHiHmγsonVHJournalsofsHighs
EnergysPhysicsTH2020THZXZXTHY 5.4 2

86 wγΓsurγmγntsHwρtπHsρψρΛonHpπotomuψtρpψργrsHoμHαosγUrΓtγHγμμγΛtsHρnHtπγHrΓαρΓtρonHαΓmΓνγHoμHpψΓstρΛH
sΛρntρψψΓtorHtρψγsHρnHtπγHmw}HπΓαronHγnαΛΓpHΛΓψorρmγtγrVHJournalsofsInstrumentationTH2020THY^THzX_XXcUzX_XXc1 2

85 momΔρnΓtρonHoμHtπγH HΔosonHpoψΓrρzΓtρonHmγΓsurγmγntsHρnHtopHquΓrχHαγΛΓysHusρnνHk~vk}HΓnαHmw}H
αΓtΓHΓtHPHsqrt{s}HQHgHbH~γ–VHJournalsofsHighsEnergysPhysicsTH2020THZXZXTHY 5.4 2

84 wuψtρpΓrtρΛψγHΛorrγψΓtρonHstuαργsHρnHpzΔHΛoψψρsρonsHΓtHsxxgbVY_H~γ–VHPhysicalsReviewsCTH2020THYXYTH 2.7 2

83
nγtγrmρnΓtρonHoμHtπγHstronνHΛoupψρnνHΛonstΓntH˛–}PmZQHμromHmγΓsurγmγntsHoμHρnΛψusρvγH ´–HΓnαHZH
ΔosonHproαuΛtρonHΛrossHsγΛtρonsHρnHprotonUprotonHΛoψψρsρonsHΓtHPHsqrt{mΓtπrm{s}}HQHgHaHΓnαHbH~γ–VH
JournalsofsHighsEnergysPhysicsTH2020THZXZXTHY

5.4 2

82
}γΓrΛπHμorHnγwHpπγnomγnΓHρnHμρnΓψHstΓtγsHwρtπHtwoHopposρtγUΛπΓrνγTHsΓmγUμψΓvorHψγptonsTHτγtsTHΓnαH
mρssρnνHtrΓnsvγrsγHmomγntumHρnHppHΛoψψρsρonsHΓtHPHsqrt{s}gY[HQH~γ–VHJournalsofsHighsEnergysPhysicsTH
2018THZXYbTHY

5.4 2

81 wγΓsurγmγntHoμHαρμμγrγntρΓψHΛrossHsγΛtρonsHρnHtπγHχρnγmΓtρΛHΓnνuψΓrHvΓrρΓΔψγHiRHμorHρnΛψusρvγHZH
ΔosonHproαuΛtρonHρnHppHΛoψψρsρonsHΓtHPHsqrt{s}gbHQH~γ–VHJournalsofsHighsEnergysPhysicsTH2018THZXYbTHY 5.4 2

80 wγΓsurγmγntHoμHtπγHαρμμγrγntρΓψHΛrossHsγΛtρonsHμorHtopHquΓrχHpΓρrHproαuΛtρonHΓsHΓHμunΛtρonHoμH
χρnγmΓtρΛHγvγntHvΓrρΓΔψγsHρnHppHΛoψψρsρonsHΓtHsgaHΓnαHbH~γ–VHPhysicalsReviewsDTH2016THc]TH 4.9 2

79 }γΓrΛπHμorHαΓrχHmΓttγrHpΓrtρΛψγsHρnHprotonUprotonHΛoψψρsρonsHΓtHPHsqrt{s}gbHQH~γ–HusρnνHtπγHrΓzorH
vΓrρΓΔψγsVHJournalsofsHighsEnergysPhysicsTH2016THZXY_THY 5.4 2

78 }γΓrΛπHμorHtπγHproαuΛtρonHoμHΓnHγxΛρtγαHΔottomHquΓrχHαγΛΓyρnνHtoHt HρnHprotonUprotonHΛoψψρsρonsHΓtH
PHsqrt{s}gbHQH~γ–VHJournalsofsHighsEnergysPhysicsTH2016THZXY_THY 5.4 2
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77
}γΓrΛπHμorHsupγrsymmγtryHρnHγvγntsHwρtπHonγHψγptonHΓnαHmuψtρpψγHτγtsHγxpψoρtρnνHtπγHΓnνuψΓrH
ΛorrγψΓtρonHΔγtwγγnHtπγHψγptonHΓnαHtπγHmρssρnνHtrΓnsvγrsγHmomγntumHρnHprotonâ��protonHΛoψψρsρonsH
ΓtHsgY[~γ–VHPhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2018TH
abXTH[b]U]Xc

4.2 2

76
snΛψusρvγHsγΓrΛπHμorHsupγrsymmγtryHρnHppHΛoψψρsρonsHΓtHPHsqrt{s}gY[HQH~γ–HusρnνHrΓzorHvΓrρΓΔψγsHΓnαH
ΔoostγαHoΔτγΛtHραγntρμρΛΓtρonHρnHzγroHΓnαHonγHψγptonHμρnΓψHstΓtγsVHJournalsofsHighsEnergysPhysicsTH
2019THZXYcTHY

5.4 2

75 }γΓrΛπHμorHγxΛρtγαHψγptonsHρnHâ��â�� ˛‡HμρnΓψHstΓtγsHρnHprotonUprotonHΛoψψρsρonsHΓtHPHsqrt{mΓtπrm{s}}gY[HQH
~γ–VHJournalsofsHighsEnergysPhysicsTH2019THZXYcTHY 5.4 2

74 mγntrΓψρtyHΓnαHpsγuαorΓpραρtyHαγpγnαγnΛγHoμHtπγHtrΓnsvγrsγHγnγrνyHαγnsρtyHρnHpzΔHΛoψψρsρonsHΓtH
sxxg^VXZH~γ–VHPhysicalsReviewsCTH2019THYXXTH 2.7 2

73
}γΓrΛπHμorHαΓrχHmΓttγrHρnHγvγntsHwρtπHΓHψγptoquΓrχHΓnαHmρssρnνHtrΓnsvγrsγHmomγntumHρnH
protonUprotonHΛoψψρsρonsHΓtHY[H~γ–VHPhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesands
High-EnergysPhysicsTH2019THac^THa_Ucc

4.2 2

72 wγΓsurγmγntsHoμHtπγHppHUhH ˛‡˛‡HΓnαHppHUhHZ˛‡˛‡HΛrossHsγΛtρonsHΓnαHψρmρtsHonHΓnomΓψousHquΓrtρΛHνΓuνγH
ΛoupψρnνsHΓtHPHsqrt{s}gbHQH~γ–VHJournalsofsHighsEnergysPhysicsTH2017THZXYaTHY 5.4 2

71 }γΓrΛπHμorHnγwHpπγnomγnΓHwρtπHmuψtρpψγHΛπΓrνγαHψγptonsHρnHprotonâ��protonHΛoψψρsρonsHΓtHPsqrt{s}gH
Y[QHPTtγxtH{~γ–}QVHEuropeansPhysicalsJournalsCTH2017THaaTHY 4.2 2

70 }γΓrΛπHμorHΓHπγΓvyHrρννsHΔosonHαγΛΓyρnνHρntoHtwoHψρνπtγrHrρννsHΔosonsHρnHtπγHˇ�ˇ�ΔΔHμρnΓψHstΓtγHΓtHY[H
~γ–VHJournalsofsHighsEnergysPhysicsTH2021THZXZYTHY 5.4 2

69 }γΓrΛπHμorHsupγrsymmγtryHusρnνHrρννsHΔosonHtoHαρpπotonHαγΛΓysHΓtHPHsqrt{s}HQHgHY[H~γ–VHJournalsofs
HighsEnergysPhysicsTH2019THZXYcTHY 5.4 2

68 yΔsγrvΓtρonHoμHtπγHzroαuΛtρonHoμH~πrγγHwΓssρvγHqΓuνγHlosonsHΓtHsqrtℓs−gY[HH~γ–VHPhysicalsReviews
LettersTH2020THYZ^THY^YbXZ 7.4 2

67 ~πγHproαuΛtρonHoμHρsoψΓtγαHpπotonsHρnHzΔzΔHΓnαHppHΛoψψρsρonsHΓtHPHsqrt{s_{mΓtπrm{xx}}}HQHgH^VXZH~γ–VH
JournalsofsHighsEnergysPhysicsTH2020THZXZXTHY 5.4 2

66 losγUoρnstγρnHΛorrγψΓtρonsHoμHΛπΓrνγαHπΓαronsHρnHprotonUprotonHΛoψψρsρonsHΓtHPHsqrt{s}HQHgHY[H~γ–VH
JournalsofsHighsEnergysPhysicsTH2020THZXZXTHY 5.4 2

65 wγΓsurγmγntHoμHtπγHtγtHwΓssHnρstrρΔutρonHΓnαH~opH{uΓrχHwΓssHρnHrΓαronρΛHnγΛΓysHoμHloostγαH~opH
{uΓrχsHρnHppHmoψψρsρonsHΓtHsqrtℓs−gY[HH~γ–VHPhysicalsReviewsLettersTH2020THYZ]THZXZXXY 7.4 2

64 }tuαyHoμHΛγntrΓψHγxΛψusρvγHproαuΛtρonHρnHprotonUprotonHΛoψψρsρonsHΓtHΓnαHY[~γ–VHEuropeansPhysicals
JournalsCTH2020THbXTHaYb 4.2 2

63 }γΓrΛπHμorHpπysρΛsHΔγyonαHtπγHstΓnαΓrαHmoαγψHρnHγvγntsHwρtπHτγtsHΓnαHtwoHsΓmγUsρνnHorHΓtHψγΓstH
tπrγγHΛπΓrνγαHψγptonsHρnHprotonUprotonHΛoψψρsρonsHΓtVHEuropeansPhysicalsJournalsCTH2020THbXTHa^Z 4.2 2

62 }γΓrΛπHμorHαΓrχHpπotonsHρnHrρννsHΔosonHproαuΛtρonHvρΓHvγΛtorHΔosonHμusρonHρnHprotonUprotonH
ΛoψψρsρonsHΓtHPHsqrt{s}HQHgHY[H~γ–VHJournalsofsHighsEnergysPhysicsTH2021THZXZYTHY 5.4 2

61 knνuψΓrHΓnΓψysρsHoμHtπγHαγΛΓyHlSHUhHuRPbcZQS˛…S˛…â��HρnHprotonUprotonHΛoψψρsρonsHΓtHPHsqrt{mΓtπrm{s}}HQHgH
bH~γ–VHJournalsofsHighsEnergysPhysicsTH2021THZXZYTHY 5.4 2

60 pρrstHmγΓsurγmγntHoμHψΓrνγHΓrγΓHτγtHtrΓnsvγrsγHmomγntumHspγΛtrΓHρnHπγΓvyUρonHΛoψψρsρonsVHJournals
ofsHighsEnergysPhysicsTH2021THZXZYTHY 5.4 2

(2021-2018)
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59 }γΓrΛπHμorHpΓρrUproαuΛγαHtπrγγUτγtHrγsonΓnΛγsHρnHprotonUprotonHΛoψψρsρonsHΓtHsgY[HH~γ–VHPhysicals
ReviewsDTH2019THccTH 4.9 2

58 }γΓrΛπHμorHtπγHproαuΛtρonHoμHμourHtopHquΓrχsHρnHtπγHsρnνψγUψγptonHΓnαHopposρtγUsρνnHαρψγptonHμρnΓψH
stΓtγsHρnHprotonUprotonHΛoψψρsρonsHΓtHPHsqrt{s}HQHgHY[H~γ–VHJournalsofsHighsEnergysPhysicsTH2019THZXYcTHY 5.4 2

57 }γΓrΛπHμorHsupγrsymmγtryHρnHγvγntsHwρtπHΓHpπotonTHτγtsTHUτγtsTHΓnαHmρssρnνHtrΓnsvγrsγHmomγntumHρnH
protonUprotonHΛoψψρsρonsHΓtHY[VHEuropeansPhysicalsJournalsCTH2019THacTH]]] 4.2 1

56 }γΓrΛπHμorH HlosonHnγΛΓysHtoH~πrγγHmπΓrνγαHzρonsVHPhysicalsReviewsLettersTH2019THYZZTHY^YbXZ 7.4 1

55 }γΓrΛπHμorHxΓrrowHr˛‡H|γsonΓnΛγsHρnHzrotonUzrotonHmoψψρsρonsHΓtHsqrtℓs−gY[HH~γ–VHPhysicalsReviews
LettersTH2019THYZZTHXbYbX] 7.4 1

54
}γΓrΛπHμorHsupγrsymmγtryHρnHprotonUprotonHΛoψψρsρonsHΓtHPHsqrt{s}HQHgHY[H~γ–HρnHγvγntsHwρtπH
πρνπUmomγntumHZHΔosonsHΓnαHmρssρnνHtrΓnsvγrsγHmomγntumVHJournalsofsHighsEnergysPhysicsTH2020TH
ZXZXTHY

5.4 1

53 }γΓrΛπHμorHαρτγtHrγsonΓnΛγsHusρnνHγvγntsHwρtπHtπrγγHτγtsHρnHprotonUprotonHΛoψψρsρonsHΓtHsgY[~γ–VH
PhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsTH2020THbX^THY[^]]b 4.2 1

52 }γΓrΛπHμorHΓnHγxΛρtγαHψγptonHtπΓtHαγΛΓysHvρΓHΓHΛontΓΛtHρntγrΓΛtρonHtoHΓHψγptonHΓnαHtwoHτγtsHρnH
protonUprotonHΛoψψρsρonsHΓtHPHsqrt{s}HQHgHY[H~γ–VHJournalsofsHighsEnergysPhysicsTH2020THZXZXTHY 5.4 1

51 }γΓrΛπHμorHtopHsquΓrχHpΓρrHproαuΛtρonHρnHΓHμρnΓψHstΓtγHwρtπHtwoHtΓuHψγptonsHρnHprotonUprotonH
ΛoψψρsρonsHΓtHPHsqrt{s}HQHgHY[H~γ–VHJournalsofsHighsEnergysPhysicsTH2020THZXZXTHY 5.4 1

50 wγΓsurγmγntHoμHΔHπΓαronHψρμγtρmγsHρnHppHΛoψψρsρonsHΓtHPsqrt{s}HgHbQHPTtγxtH{~γ}tγxtH{–}QH2018THabTHY 1

49 }γΓrΛπHμorHΛπΓrνρnoUnγutrΓψρnoHproαuΛtρonHρnHγvγntsHwρtπHrρννsHΓnαH HΔosonsHusρnνHY[aHμΔâ��YHoμH
protonUprotonHΛoψψρsρonsHΓtHPHsqrt{s}HQHgHY[H~γ–VHJournalsofsHighsEnergysPhysicsTH2021THZXZYTHY 5.4 1

48 wγΓsurγmγntsHoμHtπγHppHUhH ´–˛‡˛‡HΓnαHppHUhHZ˛‡˛‡HΛrossHsγΛtρonsHΓtHPHsqrt{mΓtπrm{s}}HQHgHY[H~γ–HΓnαH
ψρmρtsHonHΓnomΓψousHquΓrtρΛHνΓuνγHΛoupψρnνsVHJournalsofsHighsEnergysPhysicsTH2021THZXZYTHY 5.4 1

47 }tuαyHoμHtπγHPH{mΓtπrm{l}}√{S}toHmΓtπrm{t}WuppsρHovγrψρnγ{vΓmΔαΓ}mΓtπrm{p}HQHαγΛΓyHρnH
protonUprotonHΛoψψρsρonsHΓtHPHsqrt{s}HQHgHbH~γ–VHJournalsofsHighsEnergysPhysicsTH2019THZXYcTHY 5.4 1

46 snΛψusρvγHsγΓrΛπHμorHπρνπψyHΔoostγαHrρννsHΔosonsHαγΛΓyρnνHtoHΔottomHquΓrχUΓntρquΓrχHpΓρrsHρnH
protonUprotonHΛoψψρsρonsHΓtHPHsqrt{s}HQHgHY[H~γ–VHJournalsofsHighsEnergysPhysicsTH2020THZXZXTHY 5.4 1

45 }trΓnνγHπΓαronHproαuΛtρonHρnHppHΓnαHpzΔHΛoψψρsρonsHΓtHsxxg^VXZH~γ–VHPhysicalsReviewsCTH2020THYXYTH 2.7 1

44 wγΓsurγmγntHoμHtπγHΛrossHsγΛtρonHμorHPHmΓtπrm{t}ovγrψρnγ{mΓtπrm{t}}HQHproαuΛtρonHwρtπHΓααρtρonΓψH
τγtsHΓnαHΔHτγtsHρnHppHΛoψψρsρonsHΓtHPHsqrt{s}HQHgHY[H~γ–VHJournalsofsHighsEnergysPhysicsTH2020THZXZXTHY 5.4 1

43 wγΓsurγmγntHoμHαρμμγrγntρΓψHΛrossHsγΛtρonsHμorHZHΔosonsHproαuΛγαHρnHΓssoΛρΓtρonHwρtπHΛπΓrmHτγtsHρnH
ppHΛoψψρsρonsHΓtHPHsqrt{s}HQHgHY[H~γ–VHJournalsofsHighsEnergysPhysicsTH2021THZXZYTHY 5.4 1

42 nγvγψopmγntHΓnαHvΓψραΓtρonHoμHro| sq´ aHtunγsHμromHmw}HunαγrψyρnνUγvγntHmγΓsurγmγntsVH
EuropeansPhysicalsJournalsCTH2021THbYTH[YZ 4.2 1
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41 wγΓsurγmγntsHoμHtrρpψγUαρμμγrγntρΓψHΛrossHsγΛtρonsHμorHρnΛψusρvγHρsoψΓtγαUpπotonSτγtHγvγntsHρnH
ΛoψψρsρonsHΓtVHEuropeansPhysicalsJournalsCTH2019THacTHc_c 4.2 1

40 }γΓrΛπHμorHtπγHψγptonHμψΓvorHvρoψΓtρnνHαγΛΓyHˇ�HUhH[˛…HρnHprotonUprotonHΛoψψρsρonsHΓtHPHsqrt{mΓtπrm{s}}HQHgH
Y[H~γ–VHJournalsofsHighsEnergysPhysicsTH2021THZXZYTHY 5.4 1

39 yΔsγrvΓtρonHoμHtπγHZUhˇ�â��√{S}â��√{U}HnγΛΓyHρnHppHmoψψρsρonsHΓtHsqrtℓs−gY[HH~γ–VHPhysicalsReviewsLettersTH
2018THYZYTHY]YbXY 7.4 1

38 }γΓrΛπHμorHzΓρrUzroαuΛγαH|γsonΓnΛγsHoΓΛπHnγΛΓyρnνHρntoHΓtHvγΓstHpourH{uΓrχsHρnHzrotonUzrotonH
moψψρsρonsHΓtHsqrtℓs−gY[HH~γ–VHPhysicalsReviewsLettersTH2018THYZYTHY]YbXZ 7.4 1

37
}γΓrΛπHμorHμψΓvorUΛπΓnνρnνHnγutrΓψHΛurrγntHρntγrΓΛtρonsHoμHtπγHtopHquΓrχHΓnαHtπγHrρννsHΔosonH
αγΛΓyρnνHtoHΓHΔottomHquΓrχUΓntρquΓrχHpΓρrHΓtHLLHsqrt{s}HLLHgHY[H~γ–VHJournalsofsHighsEnergysPhysicsTH
2022THZXZZTHY

5.4 1

36 }γΓrΛπHμorHΓHπγΓvyHrγsonΓnΛγHαγΛΓyρnνHtoHΓHtopHquΓrχHΓnαHΓH HΔosonHΓtHLLHsqrt{s}HLLHgHY[H~γ–HρnHtπγH
μuψψyHπΓαronρΛHμρnΓψHstΓtγVHJournalsofsHighsEnergysPhysicsTH2021THZXZYTHY 5.4 1

35 kzρmutπΓψHsγpΓrΓtρonHρnHnγΓrψyHΔΓΛχUtoUΔΓΛχHτγtHtopoψoνργsHρnHρnΛψusρvγHZUHΓnαH[UτγtHγvγntsHρnH
ΛoψψρsρonsHΓtVHEuropeansPhysicalsJournalsCTH2019THacTHaa[ 4.2 0

34
wγΓsurγmγntHoμHαouΔψγUpΓrtonHsΛΓttγrρnνHρnHρnΛψusρvγHproαuΛtρonHoμHμourHτγtsHwρtπHψowHtrΓnsvγrsγH
momγntumHρnHprotonUprotonHΛoψψρsρonsHΓtHLLHsqrt{s}HLLHgHY[H~γ–VHJournalsofsHighsEnergysPhysicsTH
2022THZXZZTHY

5.4 0

33 }tuαyHoμHquΓrχHΓnαHνψuonHτγtHsuΔstruΛturγHρnHZSτγtHΓnαHαρτγtHγvγntsHμromHppHΛoψψρsρonsVHJournalsofs
HighsEnergysPhysicsTH2022THZXZZTHY 5.4 0

32 wγΓsurγmγntHoμHsρnνψγUαρμμrΓΛtρvγHαρτγtHproαuΛtρonHρnHprotonUprotonHΛoψψρsρonsHΓtHwρtπHtπγHmw}HΓnαH
~y~owHγxpγrρmγntsVHEuropeansPhysicalsJournalsCTH2020THbXTHYY_] 4.2 0

31 yΔsγrvΓtρonHoμHt HproαuΛtρonHρnHtπγHsρnνψγUψγptonHΛπΓnnγψHρnHppHΛoψψρsρonsHΓtHPHsqrt{s}HQHgHY[H~γ–VH
JournalsofsHighsEnergysPhysicsTH2021THZXZYTHY 5.4 0

30 wγΓsurγmγntHoμHΔHτγtHsπΓpγsHρnHprotonUprotonHΛoψψρsρonsHΓtHPHsqrt{s}HQHgH^VXZH~γ–VHJournalsofsHighs
EnergysPhysicsTH2021THZXZYTHY 5.4 0

29 }tuαyHoμHnrγψψU±ΓnHαρmuonHproαuΛtρonHρnHprotonUψγΓαHΛoψψρsρonsHΓtHPHsqrt{s_{mΓtπrm{xx}}}HQHgHbVY_H
~γ–VHJournalsofsHighsEnergysPhysicsTH2021THZXZYTHY 5.4 0

28 snUmγαρumHmoαρμρΛΓtρonHoμHαρτγtsHρnHzΔzΔHΛoψψρsρonsHΓtHPHsqrt{s_{mΓtπrm{xx}}}HQHgH^VXZH~γ–VHJournals
ofsHighsEnergysPhysicsTH2021THZXZYTHY 5.4 0

27 wγΓsurγmγntHoμHtπγHtopHquΓrχHpΓρrHproαuΛtρonHΛrossHsγΛtρonHρnHαρψγptonHμρnΓψHstΓtγsHΛontΓρnρnνHonγH
ˇ�HψγptonHρnHppHΛoψψρsρonsHΓtHPHsqrt{s}HQHgHY[H~γ–VHJournalsofsHighsEnergysPhysicsTH2020THZXZXTHY 5.4 0

26 }γΓrΛπHμorHΓHπγΓvyHvγΛtorHrγsonΓnΛγHαγΛΓyρnνHtoHΓH´ ΔosonHΓnαHΓHrρννsHΔosonHρnHprotonUprotonH
ΛoψψρsρonsHΓtVHEuropeansPhysicalsJournalsCTH2021THbYTH_bb 4.2 0

25 wγΓsurγmγntsHoμHΓnνuψΓrHαρstΓnΛγHΓnαHmomγntumHrΓtρoHαρstrρΔutρonsHρnHtπrγγUτγtHΓnαHSHtwoUτγtH
μρnΓψHstΓtγsHρnHΛoψψρsρonsVHEuropeansPhysicalsJournalsCTH2021THbYTHb^Z 4.2 0

24
snΛψusρvγHΓnαHαρμμγrγntρΓψHΛrossHsγΛtρonHmγΓsurγmγntsHoμHsρnνψγHtopHquΓrχHproαuΛtρonHρnHΓssoΛρΓtρonH
wρtπHΓHZHΔosonHρnHprotonUprotonHΛoψψρsρonsHΓtHLLHsqrt{s}HLLHgHY[H~γ–VHJournalsofsHighsEnergysPhysicsTH
2022THZXZZTHY

5.4 0

(2022-2019)
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