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~γ–VHJournalpofpHighpEnergypPhysicsTH2018THZXYbTHY 5.4 63
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2015THZXY^THY 5.4 61

645 xuΛχγΓrHψoαρμρΛΓtρonHμΓΛtorHoμHnXHψγsonsHρnHzΔzΔHΛoχχρsρonsHΓtHsxxg^VXZ~γ–VHPhysicspLetters,p
SectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2018THabZTH]a]U]c_ 4.2 61

644 }γΓrΛπHμorHΓHstΓnαΓrαHψoαγχUχρτγHrρννsHΔosonHρnHtπγH˛…S˛…â��HΓnαHγSγâ��HαγΛΓyHΛπΓnnγχsHΓtHtπγHvrmVH
PhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2015THa]]THYb]UZXa 4.2 59

643 }γΓrΛπHμorHψΓssρvγHrγsonΓnΛγsHαγΛΓyρnνHρntoHpΓρrsHoμHΔoostγαHΔosonsHρnHsγψρUχγptonρΛHμρnΓχHstΓtγsH
ΓtHPHsqrt{s}HQHgHbH~γ–VHJournalpofpHighpEnergypPhysicsTH2014THZXY]THY 5.4 59

642 knνuχΓrHΓnΓχysρsHoμHtπγHαγΛΓyHlXUhHuiX˛…S˛…â��HμroψHppHΛoχχρsρonsHΓtHsgb´ ~γ–VHPhysicspLetters,pSectionpB:p
Nuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2016THa^[TH]Z]U]]b 4.2 59

641
moπγrγntHtWˇ�HpπotoproαuΛtρonHρnHuχtrΓUpγrρpπγrΓχHzΔzΔHΛoχχρsρonsHΓtHsxxgZVa_~γ–HwρtπHtπγHmw}H
γxpγrρψγntVHPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2017TH
aaZTH]bcU^YY

4.2 58

640 }upprγssρonHΓnαHΓzρψutπΓχHΓnρsotropyHoμHproψptHΓnαHnonproψptHℓporψuχΓdHsγγHtγxt−HproαuΛtρonHρnH
zΔzΔHΛoχχρsρonsHΓtHℓporψuχΓdHsγγHtγxt−ℓporψuχΓdHsγγHtγxt−VHEuropeanpPhysicalpJournalpCTH2017THaaTHZ^Z 4.2 58

639 }γΓrΛπHμorHπγΓvyHwΓσorΓnΓHnγutrρnosHρnH˛…´–˛…´–HSHσγtsHγvγntsHρnHprotonâ��protonHΛoχχρsρonsHΓtHsgb~γ–VH
PhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2015THa]bTHY]]UY__ 4.2 58

638 }upprγssρonHoμHiPY}QTHiPZ}QTHΓnαHiP[}QHquΓrτonρuψHstΓtγsHρnHzΔzΔHΛoχχρsρonsHΓtHsxxgZVa_~γ–VHPhysicsp
Letters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2017THaaXTH[^aU[ac 4.2 57

(2017-2018)
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637 }γΓrΛπHμorHxΓrrowH|γsonΓnΛγsHρnHnρσγtHpρnΓχH}tΓtγsHΓtHsqrtℓs−gbHH~γ–HwρtπHtπγHxovγχHmw}H~γΛπnρquγH
oμHnΓtΓH}ΛoutρnνVHPhysicalpReviewpLettersTH2016THYYaTHX[YbXZ 7.4 57

636 }γΓrΛπHμorHtopUsquΓrτHpΓρrsHαγΛΓyρnνHρntoHrρννsHorHµHΔosonsHρnHppHΛoχχρsρonsHΓtsgb~γ–VHPhysicsp
Letters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2014THa[_TH[aYU[ca 4.2 57

635
}γΓrΛπHμorHpΓρrHproαuΛtρonHoμHtπρrαUνγnγrΓtρonHsΛΓχΓrHχγptoquΓrτsHΓnαHtopHsquΓrτsHρnHprotonâ��protonH
ΛoχχρsρonsHΓtHsgbH~γ–VHPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH
2014THa[cTHZZcUZ]c

4.2 56

634
}γΓrΛπHμorHπρνπUψΓssHαρpπotonHrγsonΓnΛγsHρnHprotonâ��protonHΛoχχρsρonsHΓtHY[H~γ–HΓnαHΛoψΔρnΓtρonH
wρtπHbH~γ–HsγΓrΛπVHPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH
2017THa_aTHY]aUYaX

4.2 55

633 }γΓrΛπHμorHΓHstΓnαΓrαHψoαγχHrρννsHΔosonHproαuΛγαHρnHΓssoΛρΓtρonHwρtπHΓHtopUquΓrτHpΓρrHΓnαH
αγΛΓyρnνHtoHΔottoψHquΓrτsHusρnνHΓHψΓtrρxHγχγψγntHψγtπoαVHEuropeanpPhysicalpJournalpCTH2015THa^THZ^Y 4.2 55

632 }γΓrΛπHμorHχonνUχρvγαHΛπΓrνγαHpΓrtρΛχγsHρnHprotonUprotonHΛoχχρsρonsHΓtHsgY[HH~γ–VHPhysicalpReviewpDTH
2016THc]TH 4.9 55

631 }γΓrΛπHμorHnγwHpπγnoψγnΓHwρtπHtπγHvΓrρΓΔχγHρnHtπγHΓχχUπΓαronρΛHμρnΓχHstΓtγHproαuΛγαHρnH
protonUprotonHΛoχχρsρonsHΓtVHEuropeanpPhysicalpJournalpCTH2017THaaTHaYX 4.2 54

630 kHsγΓrΛπHμorHpΓρrHproαuΛtρonHoμHnγwHχρνπtHΔosonsHαγΛΓyρnνHρntoHψuonsVHPhysicspLetters,pSectionpB:p
Nuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2016THa^ZTHY]_UY_b 4.2 51

629 }γΓrΛπHμorHnγwHpπysρΛsHρnHμρnΓχHstΓtγsHwρtπHΓnHγnγrνγtρΛHσγtHorHΓHπΓαronρΛΓχχyHαγΛΓyρnνH HorHµHΔosonH
ΓnαHtrΓnsvγrsγHψoψγntuψHρψΔΓχΓnΛγHΓtHsgY[HH~γ–VHPhysicalpReviewpDTH2018THcaTH 4.9 51

628
}γΓrΛπHμorHnΓrrowHrγsonΓnΛγsHρnHαρχγptonHψΓssHspγΛtrΓHρnHprotonâ��protonHΛoχχρsρonsHΓtHsgY[~γ–HΓnαH
ΛoψΔρnΓtρonHwρtπHbH~γ–HαΓtΓVHPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-Energyp
PhysicsTH2017THa_bTH^aUbX

4.2 50

627 }γΓrΛπHμorHsupγrsyψψγtryHρnHψuχtρσγtHγvγntsHwρtπHψρssρnνHtrΓnsvγrsγHψoψγntuψHρnHprotonUprotonH
ΛoχχρsρonsHΓtHY[H~γ–VHPhysicalpReviewpDTH2017THc_TH 4.9 50

626 wγΓsurγψγntsHoμHαρμμγrγntρΓχHΓnαHαouΔχγUαρμμγrγntρΓχHnrγχχU±ΓnHΛrossHsγΛtρonsHρnHprotonUprotonH
ΛoχχρsρonsHΓtHℓporψuχΓdHsγγHtγxt−ℓporψuχΓdHsγγHtγxt−VHEuropeanpPhysicalpJournalpCTH2015THa^THY]a 4.2 50

625
yΔsγrvΓtρonHoμHoχγΛtrowγΓτHzroαuΛtρonHoμH}ΓψγU}ρνnH HlosonHzΓρrsHρnHtπγH~woHtγtHΓnαH~woH
}ΓψγU}ρνnHvγptonHpρnΓχH}tΓtγHρnHzrotonUzrotonHmoχχρsρonsHΓtHsqrtℓs−gY[HH~γ–VHPhysicalpReviewpLettersTH
2018THYZXTHXbYbXY

7.4 50

624
}γΓrΛπHμorHnΓrrowHΓnαHΔroΓαHαρσγtHrγsonΓnΛγsHρnHprotonUprotonHΛoχχρsρonsHΓtHPHsqrt{s}gY[HQH~γ–HΓnαH
ΛonstrΓρntsHonHαΓrτHψΓttγrHψγαρΓtorsHΓnαHotπγrHnγwHpΓrtρΛχγsVHJournalpofpHighpEnergypPhysicsTH2018TH
ZXYbTHY

5.4 50

623 xuΛχγΓrHγμμγΛtsHonHtπγHtrΓnsvγrsγHψoψγntuψHspγΛtrΓHoμHΛπΓrνγαHpΓrtρΛχγsHρnHpzΔHΛoχχρsρonsHΓtH
ℓporψuχΓdHsγγHtγxt−ℓporψuχΓdHsγγHtγxt−VHEuropeanpPhysicalpJournalpCTH2015THa^THZ[a 4.2 48

622 }γΓrΛπHμorHrγsonΓntHtt´flHproαuΛtρonHρnHprotonUprotonHΛoχχρsρonsHΓtHsgbHH~γ–VHPhysicalpReviewpDTH2016TH
c[TH 4.9 48

621 wγΓsurγψγntHoμHtπγHtUΛπΓnnγχHsρnνχγUtopUquΓrτHproαuΛtρonHΛrossHsγΛtρonHΓnαHoμHtπγH|–HtΔ|HmuwH
ψΓtrρxHγχγψγntHρnHppHΛoχχρsρonsHΓtHPHsqrt{s}HQHgHbH~γ–VHJournalpofpHighpEnergypPhysicsTH2014THZXY]THY 5.4 48

620
}γΓrΛπHμorHΓHpsγuαosΛΓχΓrHΔosonHαγΛΓyρnνHρntoHΓHµHΔosonHΓnαHtπγHYZ^Hqγ–HrρννsHΔosonHρnHâ��Sâ��â��ΔΔiH
μρnΓχHstΓtγsVHPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2015TH
a]bTHZZYUZ][

4.2 48

Silvio Donato
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619 }γΓrΛπHμorHnγwHrγsonΓnΛγsHαγΛΓyρnνHvρΓH µHtoHχγptonsHρnHprotonâ��protonHΛoχχρsρonsHΓtHsgb~γ–VH
PhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2015THa]XTHb[UYX] 4.2 47

618 ovραγnΛγHμorHtπγHrρννsHΔosonHαγΛΓyHtoHΓHΔottoψHquΓrτâ��ΓntρquΓrτHpΓρrVHPhysicspLetters,pSectionpB:p
Nuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2018THabXTH^XYU^[Z 4.2 47

617
}γΓrΛπγsHμorHΓHπγΓvyHsΛΓχΓrHΔosonHrHαγΛΓyρnνHtoHΓHpΓρrHoμHYZ^Hqγ–HrρννsHΔosonsHππHorHμorHΓHπγΓvyH
psγuαosΛΓχΓrHΔosonHkHαγΛΓyρnνHtoHµπTHρnHtπγHμρnΓχHstΓtγsHwρtπHπHUhˇ�ˇ�VHPhysicspLetters,pSectionpB:p
Nuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2016THa^^THZYaUZ]]

4.2 46

616 }γΓrΛπHμorHαΓrτHψΓttγrHproαuΛγαHwρtπHΓnHγnγrνγtρΛHσγtHorHΓHπΓαronρΛΓχχyHαγΛΓyρnνH HorHµHΔosonHΓtHPH
sqrt{s}gY[HQH~γ–VHJournalpofpHighpEnergypPhysicsTH2017THZXYaTHY 5.4 46

615 moψΔρnγαHsγΓrΛπHμorHγχγΛtrowγΓτHproαuΛtρonHoμHΛπΓrνρnosHΓnαHnγutrΓχρnosHρnHprotonUprotonH
ΛoχχρsρonsHΓtHPHsqrt{s}gY[HQH~γ–VHJournalpofpHighpEnergypPhysicsTH2018THZXYbTHY 5.4 45

614 }γΓrΛπHμorHtπγHΓssoΛρΓtγαHproαuΛtρonHoμHtπγHrρννsHΔosonHwρtπHΓHtopUquΓrτHpΓρrVHJournalpofpHighp
EnergypPhysicsTH2014THZXY]THY 5.4 45

613 }γΓrΛπHμorHtwoHrρννsHΔosonsHρnHμρnΓχHstΓtγsHΛontΓρnρnνHtwoHpπotonsHΓnαHtwoHΔottoψHquΓrτsHρnH
protonUprotonHΛoχχρsρonsHΓtHbH~γ–VHPhysicalpReviewpDTH2016THc]TH 4.9 44

612 wγΓsurγψγntHoμHΓnνuχΓrHpΓrΓψγtγrsHμroψHtπγHαγΛΓyHlXHUhHuiX˛…S˛…â��HρnHprotonâ��protonHΛoχχρsρonsHΓtH
sgb~γ–VHPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2018THabYTH^YaU^]Y4.2 44

611 }γΓrΛπγsHμorHπγΓvyHrρννsHΔosonsHρnHtwoUrρννsUαouΔχγtHψoαγχsHΓnαHμorHtUhΛπHαγΛΓyHusρnνHψuχtρχγptonH
ΓnαHαρpπotonHμρnΓχHstΓtγsHρnHppHΛoχχρsρonsHΓtHbH~γ–VHPhysicalpReviewpDTH2014THcXTH 4.9 43

610 wγΓsurγψγntsHoμHtπγHrρννsHΔosonHwραtπHΓnαHΓnoψΓχousHr––HΛoupχρnνsHμroψHonUsπγχχHΓnαHoμμUsπγχχH
proαuΛtρonHρnHtπγHμourUχγptonHμρnΓχHstΓtγVHPhysicalpReviewpDTH2019THccTH 4.9 42

609 }γΓrΛπHμorHnγwHpπγnoψγnΓHρnHψonopπotonHμρnΓχHstΓtγsHρnHprotonâ��protonHΛoχχρsρonsHΓtHsgb´ ~γ–VH
PhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2016THa^^THYXZUYZ] 4.2 42

608
knνuχΓrHΛoγμμρΛργntsHoμHµHΔosonsHproαuΛγαHρnHppHΛoχχρsρonsHΓtHsgb´ ~γ–HΓnαHαγΛΓyρnνHtoH˛…S˛…â��HΓsHΓH
μunΛtρonHoμHtrΓnsvγrsγHψoψγntuψHΓnαHrΓpραρtyVHPhysicspLetters,pSectionpB:pNuclear,pElementaryp
ParticlepandpHigh-EnergypPhysicsTH2015THa^XTHY^]UYa^

4.2 42

607 }γΓrΛπHμorHΓααρtρonΓχHnγutrΓχHw}}wHrρννsHΔosonsHρnHtπγHˇ�Hˇ�HμρnΓχHstΓtγHρnHprotonUprotonHΛoχχρsρonsHΓtH
PHsqrt{s}gY[HQH~γ–VHJournalpofpHighpEnergypPhysicsTH2018THZXYbTHY 5.4 42

606 wγΓsurγψγntHoμHtWˇ�HΓnαHˇ�PZ}QHzroψptHnouΔχγUnρμμγrγntρΓχHmrossH}γΛtρonsHρnHppHmoχχρsρonsHΓtH
sqrtℓs−gaH~γ–VHPhysicalpReviewpLettersTH2015THYY]THYcYbXZ 7.4 41

605 }γΓrΛπHμorHsupγrsyψψγtryHusρnνHrΓzorHvΓrρΓΔχγsHρnHγvγntsHwρtπHΔUtΓννγαHσγtsHρnHppHΛoχχρsρonsHΓtH
sgbHH~γ–VHPhysicalpReviewpDTH2015THcYTH 4.9 41

604 wγΓsurγψγntHoμHtπγHrΓtρolPtUh ΔQWlPtUh qQρnHppHΛoχχρsρonsHΓtsgb~γ–VHPhysicspLetters,pSectionpB:p
Nuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2014THa[_TH[[U^a 4.2 41

603 wγΓsurγψγntHoμHαρμμγrγntρΓχHΛrossHsγΛtρonsHμorHtopHquΓrτHpΓρrHproαuΛtρonHusρnνHtπγHχγptonSσγtsHμρnΓχH
stΓtγHρnHprotonUprotonHΛoχχρsρonsHΓtHY[H~γ–VHPhysicalpReviewpDTH2017THc^TH 4.9 41

602
wγΓsurγψγntHoμHtπγHρnΛχusρvγH[UσγtHproαuΛtρonHαρμμγrγntρΓχHΛrossHsγΛtρonHρnHprotonUprotonHΛoχχρsρonsH
ΓtHaH~γ–´ ΓnαHαγtγrψρnΓtρonHoμHtπγHstronνHΛoupχρnνHΛonstΓntHρnHtπγH~γ–´ rΓnνγVHEuropeanpPhysicalp
JournalpCTH2015THa^THYb_

4.2 41

(2015-2015)
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601 wγΓsurγψγntHoμHproψptHtWˇ�HpΓρrHproαuΛtρonHρnHppHΛoχχρsρonsHΓtHPHsqrt{s}HQHgHaH~γvVHJournalpofpHighp
EnergypPhysicsTH2014THZXY]THY 5.4 41

600 wγΓsurγψγntHoμHtπγHρnγχΓstρΛHprotonUprotonHΛrossHsγΛtρonHΓtHPHsqrt{s}gY[HQH~γ–VHJournalpofpHighp
EnergypPhysicsTH2018THZXYbTHY 5.4 41

599
wγΓsurγψγntHoμHnuΛχγΓrHψoαρμρΛΓtρonHμΓΛtorsHoμHiPY}QTHiPZ}QTHΓnαHiP[}QHψγsonsHρnHzΔzΔHΛoχχρsρonsHΓtH
sxxg^VXZH~γ–VHPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2019TH
acXTHZaXUZc[

4.2 40

598 }γΓrΛπHμorHγχγΛtrowγΓτHproαuΛtρonHoμHΛπΓrνρnosHΓnαHnγutrΓχρnosHρnHψuχtρχγptonHμρnΓχHstΓtγsHρnH
protonUprotonHΛoχχρsρonsHΓtHPHsqrt{s}gY[HQH~γ–VHJournalpofpHighpEnergypPhysicsTH2018THZXYbTHY 5.4 40

597 monstrΓρntsHonHtπγHΛπρrΓχHψΓνnγtρΛHγμμγΛtHusρnνHΛπΓrνγUαγpγnαγntHΓzρψutπΓχHΛorrγχΓtρonsHρnHpzΔH
ΓnαHzΔzΔHΛoχχρsρonsHΓtHtπγHmo|xHvΓrνγHrΓαronHmoχχραγrVHPhysicalpReviewpCTH2018THcaTH 2.7 40

596 wγΓsurγψγntHoμHρnΛχusρvγHσγtHΛrossHsγΛtρonsHρnHppHΓnαHzΔzΔHΛoχχρsρonsHΓtHsxxgZVa_H~γ–VHPhysicalp
ReviewpCTH2017THc_TH 2.7 39

595 }γΓrΛπHμorHαρspχΓΛγαHsupγrsyψψγtryHρnHγvγntsHwρtπHΓnHγχγΛtronHΓnαHΓHψuonHwρtπHχΓrνγHρψpΓΛtH
pΓrΓψγtγrsVHPhysicalpReviewpLettersTH2015THYY]THX_YbXY 7.4 39

594 }γΓrΛπHμorHpΓρrHproαuΛtρonHoμHμρrstHΓnαHsγΛonαHνγnγrΓtρonHχγptoquΓrτsHρnHprotonUprotonHΛoχχρsρonsHΓtH
sgbHH~γ–VHPhysicalpReviewpDTH2016THc[TH 4.9 39

593 zγrμorψΓnΛγHoμHψρssρnνHtrΓnsvγrsγHψoψγntuψHrγΛonstruΛtρonHρnHprotonUprotonHΛoχχρsρonsHΓtHâ��sHgHY[H
~γ–HusρnνHtπγHmw}HαγtγΛtorVHJournalpofpInstrumentationTH2019THY]THzXaXX]UzXaXX] 1 39

592 }γΓrΛπHμorHnΓturΓχHΓnαHspχρtHsupγrsyψψγtryHρnHprotonUprotonHΛoχχρsρonsHΓtHPHsqrt{s}gY[HQH~γ–HρnHμρnΓχH
stΓtγsHwρtπHσγtsHΓnαHψρssρnνHtrΓnsvγrsγHψoψγntuψVHJournalpofpHighpEnergypPhysicsTH2018THZXYbTHY 5.4 39

591 wγΓsurγψγntHoμHzroψptHn√{X}HwγsonHkzρψutπΓχHknρsotropyHρnHzΔUzΔHmoχχρsρonsHΓtH
sqrtℓs_{xx}−g^VXZHH~γ–VHPhysicalpReviewpLettersTH2018THYZXTHZXZ[XY 7.4 39

590
wγΓsurγψγntHoμHtπγHppUhµµHproαuΛtρonHΛrossHsγΛtρonHΓnαHΛonstrΓρntsHonHΓnoψΓχousHtrρpχγHνΓuνγH
ΛoupχρnνsHρnHμourUχγptonHμρnΓχHstΓtγsHΓtHsgbH~γ–VHPhysicspLetters,pSectionpB:pNuclear,pElementaryp
ParticlepandpHigh-EnergypPhysicsTH2015THa]XTHZ^XUZaZ

4.2 38

589 wγΓsurγψγntHoμHproψptHˇ�PZ}QHtoHtWˇ�HyργχαHrΓtρosHρnHzΔUzΔHΓnαHpUpHΛoχχρsρonsHΓtH
sqrtℓsxx−gZVa_HH~γ–VHPhysicalpReviewpLettersTH2014THYY[THZ_Z[XY 7.4 38

588 wγΓsurγψγntHoμHtπγHℓporψuχΓdHsγγHtγxt−HΛrossHsγΛtρonHρnHppHΛoχχρsρonsHΓtHℓporψuχΓdHsγγHtγxt−H~γ–ΓnαH
χρψρtsHonHΓnoψΓχousHνΓuνγHΛoupχρnνsVHEuropeanpPhysicalpJournalpCTH2016THa_TH]XY 4.2 38

587 wγΓsurγψγntHoμHtπγHl√{´–}HwγsonHxuΛχγΓrHwoαρμρΛΓtρonHpΓΛtorHρnHzΔUzΔHmoχχρsρonsHΓtH
sqrtℓs_{xx}−g^VXZHH~γ–VHPhysicalpReviewpLettersTH2017THYYcTHY^Z[XY 7.4 37

586
nρμμγrγntρΓχHΛrossHsγΛtρonHψγΓsurγψγntsHμorHtπγHproαuΛtρonHoμHΓH HΔosonHρnHΓssoΛρΓtρonHwρtπHσγtsHρnH
protonâ��protonHΛoχχρsρonsHΓtHsgaH~γ–VHPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandp
High-EnergypPhysicsTH2015THa]YTHYZU[a

4.2 37

585
monstrΓρntsHonHpΓrtonHαρstrρΔutρonHμunΛtρonsHΓnαHγxtrΓΛtρonHoμHtπγHstronνHΛoupχρnνHΛonstΓntHμroψH
tπγHρnΛχusρvγHσγtHΛrossHsγΛtρonHρnHppHΛoχχρsρonsHΓtHℓporψuχΓdHsγγHtγxt−ℓporψuχΓdHsγγHtγxt−VHEuropeanp
PhysicalpJournalpCTH2015THa^THZbb

4.2 37

584 wγΓsurγψγntHoμHtπγHαρμμγrγntρΓχHΛrossHsγΛtρonHΓnαHΛπΓrνγHΓsyψψγtryHμorHρnΛχusρvγHℓporψuχΓdHsγγH
tγxt−HproαuΛtρonHΓtHℓporψuχΓdHsγγHtγxt−H~γ–VHEuropeanpPhysicalpJournalpCTH2016THa_TH]_c 4.2 37
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583 }γΓrΛπHμorHtπγHstΓnαΓrαHψoαγχHrρννsHΔosonHproαuΛγαHtπrouνπHvγΛtorHΔosonHμusρonHΓnαHαγΛΓyρnνHtoH
ΔΔ´flVHPhysicalpReviewpDTH2015THcZTH 4.9 37

582 vρψρtsHonHtπγHrρννsHΔosonHχρμγtρψγHΓnαHwραtπHμroψHρtsHαγΛΓyHtoHμourHΛπΓrνγαHχγptonsVHPhysicalp
ReviewpDTH2015THcZTH 4.9 37

581 wγΓsurγψγntsHoμHrρννsHΔosonHpropγrtργsHρnHtπγHαρpπotonHαγΛΓyHΛπΓnnγχHρnHprotonUprotonHΛoχχρsρonsH
ΓtHPHsqrt{s}gY[HQH~γ–VHJournalpofpHighpEnergypPhysicsTH2018THZXYbTHY 5.4 37

580 wγΓsurγψγntHoμHproψptHΓnαHnonproψptHΛπΓrψonρuψHsupprγssρonHρnHΛoχχρsρonsHΓtH^VXZVHEuropeanp
PhysicalpJournalpCTH2018THabTH^Xc 4.2 37

579 }tuαyHoμH HΔosonHproαuΛtρonHρnHpzΔHΛoχχρsρonsHΓtHsxxg^VXZ´ ~γ–VHPhysicspLetters,pSectionpB:pNuclear,p
ElementarypParticlepandpHigh-EnergypPhysicsTH2015THa^XTH^_^U^b_ 4.2 36

578 }γΓrΛπHμorHtπγH¯P^^_bQH}tΓtγHnγΛΓyρnνHρntoHl_{s}√{X}ˇ�√{´–}HρnHzrotonUzrotonHmoχχρsρonsHΓtH
sqrtℓs−gbHH~γ–VHPhysicalpReviewpLettersTH2018THYZXTHZXZXX^ 7.4 36

577
wγΓsurγψγntHoμHtπγHµHΔosonHαρμμγrγntρΓχHΛrossHsγΛtρonHρnHtrΓnsvγrsγHψoψγntuψHΓnαHrΓpραρtyHρnH
protonâ��protonHΛoχχρsρonsHΓtHbH~γ–VHPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandp
High-EnergypPhysicsTH2015THa]cTHYbaUZXc

4.2 36

576 wγΓsurγψγntHoμHtπγHαouΔχγUαρμμγrγntρΓχHρnΛχusρvγHσγtHΛrossHsγΛtρonHρnHprotonUprotonHΛoχχρsρonsHΓtH
ℓporψuχΓdHsγγHtγxt−VHEuropeanpPhysicalpJournalpCTH2016THa_TH]^Y 4.2 36

575
ovραγnΛγHμorHχρνπtUΔyUχρνπtHsΛΓttγrρnνHΓnαHsγΓrΛπγsHμorHΓxρonUχρτγHpΓrtρΛχγsHρnHuχtrΓpγrρpπγrΓχHzΔzΔH
ΛoχχρsρonsHΓtHsxxg^VXZ~γ–VHPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-Energyp
PhysicsTH2019THacaTHY[]bZ_

4.2 35

574 moψΔρnΓtρonHoμH}γΓrΛπγsHμorHrρννsHlosonHzΓρrHzroαuΛtρonHρnHzrotonUzrotonHmoχχρsρonsHΓtH
sqrtℓs−gY[HH~γ–VHPhysicalpReviewpLettersTH2019THYZZTHYZYbX[ 7.4 35

573 }γΓrΛπHμorHαρsΓppγΓrρnνHtrΓΛτsHρnHprotonUprotonHΛoχχρsρonsHΓtHPHsqrt{s}gbHQH~γ–VHJournalpofpHighpEnergyp
PhysicsTH2015THZXY^THY 5.4 35

572 }γΓrΛπHμorHpΓρrUproαuΛγαHvγΛtorχρτγHlHquΓrτsHρnHprotonUprotonHΛoχχρsρonsHΓtHsgbHH~γ–VHPhysicalp
ReviewpDTH2016THc[TH 4.9 35

571 }tuαyHoμHµHΔosonHproαuΛtρonHρnHpzΔHΛoχχρsρonsHΓtHsxxg^VXZ~γ–VHPhysicspLetters,pSectionpB:pNuclear,p
ElementarypParticlepandpHigh-EnergypPhysicsTH2016THa^cTH[_U^a 4.2 35

570 wγΓsurγψγntHoμHαρμμγrγntρΓχHΛrossHsγΛtρonsHμorHrρννsHΔosonHproαuΛtρonHρnHtπγHαρpπotonHαγΛΓyH
ΛπΓnnγχHρnHppHΛoχχρsρonsHΓtHℓporψuχΓdHsγγHtγxt−VHEuropeanpPhysicalpJournalpCTH2016THa_THY[ 4.2 35

569 oχχρptρΛHpχowHoμHmπΓrψHΓnαH}trΓnνγHrΓαronsHρnHrρνπUwuχtρpχρΛρtyHpSzΔHmoχχρsρonsHΓtH
sqrtℓs_{xx}−gbVY_HH~γ–VHPhysicalpReviewpLettersTH2018THYZYTHXbZ[XY 7.4 35

568
}γΓrΛπHμorHtπρrαUνγnγrΓtρonHsΛΓχΓrHχγptoquΓrτsHΓnαHπγΓvyHrρνπtUπΓnαγαHnγutrρnosHρnHμρnΓχHstΓtγsHwρtπH
twoHtΓuHχγptonsHΓnαHtwoHσγtsHρnHprotonUprotonHΛoχχρsρonsHΓtHPHsqrt{s}gY[HQH~γ–VHJournalpofpHighpEnergyp
PhysicsTH2017THZXYaTHY

5.4 35

567
}γΓrΛπHμorHχγptonHμχΓvourHvρoχΓtρnνHαγΛΓysHoμHtπγHrρννsHΔosonHtoHγˇ�HΓnαHγ˛…HρnHprotonâ��protonH
ΛoχχρsρonsHΓtHsgb´ ~γ–VHPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH
2016THa_[TH]aZU^XX

4.2 35

566
}γΓrΛπHμorHrρννsHΔosonHpΓρrHproαuΛtρonHρnHγvγntsHwρtπHtwoHΔottoψHquΓrτsHΓnαHtwoHtΓuHχγptonsHρnH
protonâ��protonHΛoχχρsρonsHΓtHsgY[~γ–VHPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandp
High-EnergypPhysicsTH2018THaabTHYXYUYZa

4.2 35
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565
wγΓsurγψγntHΓnαH{mnHΓnΓχysρsHoμHαouΔχγUαρμμγrγntρΓχHρnΛχusρvγHσγtHΛrossHsγΛtρonsHρnHppHΛoχχρsρonsHΓtH
PHsqrt{s}gbHQH~γ–HΓnαHΛrossHsγΛtρonHrΓtρosHtoHZVa_HΓnαHaH~γ–VHJournalpofpHighpEnergypPhysicsTH2017TH
ZXYaTHY

5.4 34

564 zsγuαorΓpραρtyHαρstrρΔutρonHoμHΛπΓrνγαHπΓαronsHρnHprotonâ��protonHΛoχχρsρonsHΓtHsgY[´ ~γ–VHPhysicsp
Letters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2015THa^YTHY][UY_[ 4.2 34

563 }γΓrΛπHμorHnγwHpπysρΛsHρnHsΓψγUsρνnHαρχγptonHγvγntsHρnHprotonUprotonHΛoχχρsρonsHΓtHℓporψuχΓdHsγγH
tγxt−VHEuropeanpPhysicalpJournalpCTH2016THa_TH][c 4.2 34

562
}γΓrΛπHμorHnγwHpπysρΛsHρnHγvγntsHwρtπHtwoHsoμtHopposρtγχyHΛπΓrνγαHχγptonsHΓnαHψρssρnνHtrΓnsvγrsγH
ψoψγntuψHρnHprotonâ��protonHΛoχχρsρonsHΓtHsgY[~γ–VHPhysicspLetters,pSectionpB:pNuclear,pElementaryp
ParticlepandpHigh-EnergypPhysicsTH2018THabZTH]]XU]_a

4.2 34

561 }γΓrΛπHμorHαγΛΓysHoμHstoppγαHχonνUχρvγαHpΓrtρΛχγsHproαuΛγαHρnHprotonUprotonHΛoχχρsρonsHΓtHℓporψuχΓdH
sγγHtγxt−VHEuropeanpPhysicalpJournalpCTH2015THa^THY^Y 4.2 33

560 wγΓsurγψγntHoμHΛπΓrνγαHpρonTHτΓonTHΓnαHprotonHproαuΛtρonHρnHprotonUprotonHΛoχχρsρonsHΓtH
sgY[HH~γ–VHPhysicalpReviewpDTH2017THc_TH 4.9 33

559 }γΓrΛπγsHμorHtπρrαUνγnγrΓtρonHsquΓrτHproαuΛtρonHρnHμuχχyHπΓαronρΛHμρnΓχHstΓtγsHρnHprotonUprotonH
ΛoχχρsρonsHΓtHPHsqrt{s}gbHQH~γ–VHJournalpofpHighpEnergypPhysicsTH2015THZXY^THY 5.4 33

558 }γΓrΛπHμorHΓHχρνπtHΛπΓrνγαHrρννsHΔosonHαγΛΓyρnνHtoHPHψΓtπrψ{Λ}ovγrχρnγ{ψΓtπrψ{s}}HQHρnHppHΛoχχρsρonsH
ΓtHPHsqrt{s}gbHQH~γ–VHJournalpofpHighpEnergypPhysicsTH2015THZXY^THYU[a 5.4 33

557 }γΓrΛπHμorHnγutrΓχHrγsonΓnΛγsHαγΛΓyρnνHρntoHΓHµHΔosonHΓnαHΓHpΓρrHoμHΔHσγtsHorHˇ�HχγptonsVHPhysicsp
Letters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2016THa^cTH[_cU[c] 4.2 33

556 mrossHsγΛtρonHψγΓsurγψγntHoμHtUΛπΓnnγχHsρnνχγHtopHquΓrτHproαuΛtρonHρnHppHΛoχχρsρonsHΓtHsgY[~γ–VH
PhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2017THaaZTHa^ZUaa_ 4.2 32

555
monstrΓρntsHonHΓnoψΓχousHrρννsHΔosonHΛoupχρnνsHusρnνHproαuΛtρonHΓnαHαγΛΓyHρnμorψΓtρonHρnHtπγH
μourUχγptonHμρnΓχHstΓtγVHPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-Energyp
PhysicsTH2017THaa^THYUZ]

4.2 32

554 sαγntρμρΛΓtρonHtγΛπnρquγsHμorHπρνπχyHΔoostγαH HΔosonsHtπΓtHαγΛΓyHρntoHπΓαronsVHJournalpofpHighp
EnergypPhysicsTH2014THZXY]THY 5.4 32

553 yΔsγrvΓtρonHoμH~woHoxΛρtγαHl_{Λ}√{S}H}tΓtγsHΓnαHwγΓsurγψγntHoμHtπγHl_{Λ}√{S}PZ}QHwΓssHρnHppH
moχχρsρonsHΓtHsqrtℓs−gY[HH~γ–VHPhysicalpReviewpLettersTH2019THYZZTHY[ZXXY 7.4 31

552
}γΓrΛπHμorHnΓrrowHπρνπUψΓssHrγsonΓnΛγsHρnHprotonâ��protonHΛoχχρsρonsHΓtHsgbH~γ–HαγΛΓyρnνHtoHΓHµHΓnαH
ΓHrρννsHΔosonVHPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2015TH
a]bTHZ^^UZaa

4.2 30

551 snΛχusρvγH}γΓrΛπHμorHΓHrρνπχyHloostγαHrρννsHlosonHnγΛΓyρnνHtoHΓHlottoψH{uΓrτUkntρquΓrτHzΓρrVH
PhysicalpReviewpLettersTH2018THYZXTHXaYbXZ 7.4 30

550 wγΓsurγψγntHoμHtπγHPHψΓtπrψ{t}ovγrχρnγ{ψΓtπrψ{t}}HQHproαuΛtρonHΛrossHsγΛtρonHρnHtπγHγ˛…HΛπΓnnγχHρnH
protonUprotonHΛoχχρsρonsHΓtHPHsqrt{s}gaHQHΓnαHbH~γ–VHJournalpofpHighpEnergypPhysicsTH2016THZXY_THY 5.4 30

549
}γΓrΛπHμorHsupγrsyψψγtryHρnHtπγHψuχtρσγtHΓnαHψρssρnνHtrΓnsvγrsγHψoψγntuψHμρnΓχHstΓtγHρnHppH
ΛoχχρsρonsHΓtHY[H~γ–VHPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH
2016THa^bTHY^ZUYbX

4.2 30

548 }γΓrΛπHμorHΓnHvHâ��HvHνΓuνγHΔosonHusρnνHµHUhH]˛…HγvγntsHρnHprotonUprotonHΛoχχρsρonsHΓtHsgY[H~γ–VHPhysicsp
Letters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2019THacZTH[]^U[_b 4.2 29
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547 wγΓsurγψγntsHoμHtπγHproαuΛtρonHΛrossHsγΛtρonHΓnαHtπγHΔrΓnΛπρnνHμrΓΛtρonTHΓnαHΛonstrΓρntsHonH
ΓnoψΓχousHtrρpχγHνΓuνγHΛoupχρnνsHΓtVHEuropeanpPhysicalpJournalpCTH2018THabTHY_^ 4.2 29

546
}γΓrΛπHμorHpΓρrHproαuΛtρonHoμHvγΛtorUχρτγHquΓrτsHρnHtπγHΔ Δi HΛπΓnnγχHμroψHprotonâ��protonH
ΛoχχρsρonsHΓtHsgY[~γ–VHPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysics
TH2018THaacTHbZUYX_

4.2 29

545 yΔsγrvΓtρonHoμH±PY}QHpΓρrHproαuΛtρonHρnHprotonUprotonHΛoχχρsρonsHΓtHPHsqrt{s}gbHQH~γ–VHJournalpofpHighp
EnergypPhysicsTH2017THZXYaTHY 5.4 29

544
wγΓsurγψγntHoμHvγΛtorHΔosonHsΛΓttγrρnνHΓnαHΛonstrΓρntsHonHΓnoψΓχousHquΓrtρΛHΛoupχρnνsHμroψH
γvγntsHwρtπHμourHχγptonsHΓnαHtwoHσγtsHρnHprotonâ��protonHΛoχχρsρonsHΓtHsgY[´ ~γ–VHPhysicspLetters,p
SectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2017THaa]TH_bZUaX^

4.2 29

543 wγΓsurγψγntHoμHαρμμrΓΛtρvγHαρssoΛρΓtρonHΛrossHsγΛtρonsHρnHppHΛoχχρsρonsHΓtHsgaHH~γ–VHPhysicalpReviewp
DTH2015THcZTH 4.9 29

542 wγΓsurγψγntHoμHtopHquΓrτUΓntρquΓrτHpΓρrHproαuΛtρonHρnHΓssoΛρΓtρonHwρtπHΓH HorHµHΔosonHρnHppH
ΛoχχρsρonsHΓtHℓporψuχΓdHsγγHtγxt−ℓporψuχΓdHsγγHtγxt−VHEuropeanpPhysicalpJournalpCTH2014THa]TH[X_X 4.2 29

541 wγΓsurγψγntHoμHαρμμγrγntρΓχHΛrossHsγΛtρonsHμorHtπγHproαuΛtρonHoμHΓHpΓρrHoμHρsoχΓtγαHpπotonsHρnHppH
ΛoχχρsρonsHΓtHℓporψuχΓdHsγγHtγxt−VHEuropeanpPhysicalpJournalpCTH2014THa]TH[YZc 4.2 29

540 zγrμorψΓnΛγHoμHrγΛonstruΛtρonHΓnαHραγntρμρΛΓtρonHoμHˇ�HχγptonsHαγΛΓyρnνHtoHπΓαronsHΓnαHvˇ�HρnHppH
ΛoχχρsρonsHΓtHâ��sgY[H~γ–VHJournalpofpInstrumentationTH2018THY[THzYXXX^UzYXXX^ 1 29

539 }γΓrΛπHμorHvγΛtorUχρτγH~HΓnαHlHquΓrτHpΓρrsHρnHμρnΓχHstΓtγsHwρtπHχγptonsHΓtHPHsqrt{s}gY[HQH~γ–VHJournalpofp
HighpEnergypPhysicsTH2018THZXYbTHY 5.4 29

538 }γΓrΛπHμorHmπΓrνγαHrρννsHlosonsHzroαuΛγαHvρΓH–γΛtorHlosonHpusρonHΓnαHnγΛΓyρnνHρntoHΓHzΓρrHoμH H
ΓnαHµHlosonsH’sρnνHppHmoχχρsρonsHΓtHsqrtℓs−gY[HH~γ–VHPhysicalpReviewpLettersTH2017THYYcTHY]YbXZ 7.4 28

537 wγΓsurγψγntHoμHtπγH~opH{uΓrτHzΓρrHzroαuΛtρonHmrossH}γΛtρonHρnHzrotonUzrotonHmoχχρsρonsHΓtH
â��ℓs−gY[HH~γ–VHPhysicalpReviewpLettersTH2016THYY_THX^ZXXZ 7.4 28

536 moψΔρnγαHsγΓrΛπHμorHΓnoψΓχousHpsγuαosΛΓχΓrHr––HΛoupχρnνsHρnH–rPrUhΔΔiQHproαuΛtρonHΓnαHrHUhH––H
αγΛΓyVHPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2016THa^cTH_aZU_c_4.2 28

535 }γΓrΛπHμorHπγΓvyHwΓσorΓnΓHnγutrρnosHρnHγ´–γ´–SHσγtsHΓnαHγ´–H˛…H´–SHσγtsHγvγntsHρnHprotonUprotonH
ΛoχχρsρonsHΓtHPHsqrt{s}gbHQH~γ–VHJournalpofpHighpEnergypPhysicsTH2016THZXY_THY 5.4 28

534
}γΓrΛπHμorHΓnHγxotρΛHαγΛΓyHoμHtπγHrρννsHΔosonHtoHΓHpΓρrHoμHχρνπtHpsγuαosΛΓχΓrsHρnHtπγHμρnΓχHstΓtγHwρtπH
twoHΔHquΓrτsHΓnαHtwoHˇ�HχγptonsHρnHprotonâ��protonHΛoχχρsρonsHΓtHsgY[~γ–VHPhysicspLetters,pSectionpB:p
Nuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2018THab^TH]_ZU]bb

4.2 28

533 }γΓrΛπHμorHχowHψΓssHvγΛtorHrγsonΓnΛγsHαγΛΓyρnνHρntoHquΓrτUΓntρquΓrτHpΓρrsHρnHprotonUprotonH
ΛoχχρsρonsHΓtHPHsqrt{s}gY[HQH~γ–VHJournalpofpHighpEnergypPhysicsTH2018THZXYbTHY 5.4 28

532 wγΓsurγψγntsHoμHpropγrtργsHoμHtπγHrρννsHΔosonHαγΛΓyρnνHtoHΓH HΔosonHpΓρrHρnHppHΛoχχρsρonsHΓtH
sgY[~γ–VHPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2019THacYTHc_UYZc4.2 27

531 wγΓsurγψγntHoμHtπγHproαuΛtρonHΛrossHsγΛtρonTHtπγHtopHquΓrτHψΓssTHΓnαHtπγHstronνHΛoupχρnνH
ΛonstΓntHusρnνHαρχγptonHγvγntsHρnHppHΛoχχρsρonsHΓtVHEuropeanpPhysicalpJournalpCTH2019THacTH[_b 4.2 27

530 wγΓsurγψγntsHoμHtπγHiPY}QTHiPZ}QTHΓnαHiP[}QHαρμμγrγntρΓχHΛrossHsγΛtρonsHρnHppHΛoχχρsρonsHΓtHsga~γ–VH
PhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2015THa]cTHY]U[] 4.2 27

(2015-2018)
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529 yΔsγrvΓtρonHoμHmorrγχΓtγαHkzρψutπΓχHknρsotropyHpourργrHrΓrψonρΛsHρnHppHΓnαHpSzΔHmoχχρsρonsHΓtHtπγH
vrmVHPhysicalpReviewpLettersTH2018THYZXTHXcZ[XY 7.4 27

528 wγΓsurγψγntHoμHtπγH}pχρttρnνHpunΛtρonHρnHppHΓnαHzΔUzΔHmoχχρsρonsHΓtHsqrtℓs_{xx}−g^VXZHH~γ–VH
PhysicalpReviewpLettersTH2018THYZXTHY]Z[XZ 7.4 27

527 ovραγnΛγHμorHγxΛχusρvγH˛‡˛‡HUhH HSH Hâ��HproαuΛtρonHΓnαHΛonstrΓρntsHonHΓnoψΓχousHquΓrtρΛHνΓuνγH
ΛoupχρnνsHρnHppHΛoχχρsρonsHΓtHPHsqrt{s}gaHQHΓnαHbH~γ–VHJournalpofpHighpEnergypPhysicsTH2016THZXY_THY 5.4 27

526
kzρψutπΓχHΓnρsotropyHoμHΛπΓrνγαHpΓrtρΛχγsHwρtπHtrΓnsvγrsγHψoψγntuψHupHtoHYXX´ qγ–WΛHρnHzΔzΔH
ΛoχχρsρonsHΓtHsxxg^VXZ´ ~γ–VHPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-Energyp
PhysicsTH2018THaa_THYc^UZY_

4.2 27

525 wγΓsurγψγntHoμHproψptHΓnαHnonproψptHℓporψuχΓdHsγγHtγxt−HproαuΛtρonHρnHℓporψuχΓdHsγγHtγxt−HΓnαH
ℓporψuχΓdHsγγHtγxt−HΛoχχρsρonsHΓtHℓporψuχΓdHsγγHtγxt−VHEuropeanpPhysicalpJournalpCTH2017THaaTHZ_c 4.2 26

524
wγΓsurγψγntHoμHtπγHmzUvρoχΓtρnνHwγΓτHpπΓsγHisHΓnαHtπγHαγΛΓyHwραtπHαρμμγrγnΛγH˛�˛�sHusρnνHtπγH
lsXUhtWˇ�iPYXZXQHαγΛΓyHΛπΓnnγχHρnHppHΛoχχρsρonsHΓtHsgbH~γ–VHPhysicspLetters,pSectionpB:pNuclear,p
ElementarypParticlepandpHigh-EnergypPhysicsTH2016THa^aTHcaUYZX

4.2 26

523 }γΓrΛπHμorHtopHsquΓrτsHΓnαHαΓrτHψΓttγrHpΓrtρΛχγsHρnHopposρtγUΛπΓrνγHαρχγptonHμρnΓχHstΓtγsHΓtH
sgY[HH~γ–VHPhysicalpReviewpDTH2018THcaTH 4.9 26

522
}γΓrΛπHμorHΓnoψΓχousH tΔHΛoupχρnνsHΓnαHμχΓvourUΛπΓnνρnνHnγutrΓχHΛurrγntsHρnHtUΛπΓnnγχHsρnνχγHtopH
quΓrτHproαuΛtρonHρnHppHΛoχχρsρonsHΓtHPHsqrt{s}gaHQHΓnαHbH~γ–VHJournalpofpHighpEnergypPhysicsTH2017TH
ZXYaTHY

5.4 26

521 }γΓrΛπγsHμorHsupγrsyψψγtryHusρnνHtπγHwH~ZHvΓrρΓΔχγHρnHπΓαronρΛHγvγntsHproαuΛγαHρnHppHΛoχχρsρonsHΓtH
bH~γ–VHJournalpofpHighpEnergypPhysicsTH2015THZXY^THY 5.4 26

520 monstrΓρntsHonHψoαγχsHoμHsΛΓχΓrHΓnαHvγΛtorHχγptoquΓrτsHαγΛΓyρnνHtoHΓHquΓrτHΓnαHΓHnγutrρnoHΓtH
sgY[HH~γ–VHPhysicalpReviewpDTH2018THcbTH 4.9 26

519 }γΓrΛπHμorHψonotopHsρνnΓturγsHρnHprotonUprotonHΛoχχρsρonsHΓtHâ��sgbHH~γ–VHPhysicalpReviewpLettersTH
2015THYY]THYXYbXY 7.4 25

518 kHψγΓsurγψγntHoμHtπγHrρννsHΔosonHψΓssHρnHtπγHαρpπotonHαγΛΓyHΛπΓnnγχVHPhysicspLetters,pSectionpB:p
Nuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2020THbX^THY[^]Z^ 4.2 25

517
moψΔρnΓtρonHoμHsγΓrΛπγsHμorHπγΓvyHrγsonΓnΛγsHαγΛΓyρnνHtoH  TH µTHµµTH rTHΓnαHµrHΔosonHpΓρrsHρnH
protonâ��protonHΛoχχρsρonsHΓtHsgbHΓnαHY[H~γ–VHPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlep
andpHigh-EnergypPhysicsTH2017THaa]TH^[[U^^b

4.2 25

516 }γΓrΛπHμorHtopHsquΓrτHpΓρrHproαuΛtρonHρnHppHΛoχχρsρonsHΓtHPHsqrt{s}gY[HQH~γ–HusρnνHsρnνχγHχγptonH
γvγntsVHJournalpofpHighpEnergypPhysicsTH2017THZXYaTHY 5.4 25

515
wγΓsurγψγntsHoμHtπγHℓporψuχΓdHsγγHtγxt−ℓporψuχΓdHsγγHtγxt−HproαuΛtρonHΛrossHsγΛtρonsHρnHtπγH
ℓporψuχΓdHsγγHtγxt−HΛπΓnnγχHρnHprotonUprotonHΛoχχρsρonsHΓtHℓporψuχΓdHsγγHtγxt−HΓnαHℓporψuχΓdHsγγH
tγxt−HΓnαHΛoψΔρnγαHΛonstrΓρntsHonHtrρpχγHνΓuνγHΛoupχρnνsVHEuropeanpPhysicalpJournalpCTH2015THa^TH^YY

4.2 25

514 }γΓrΛπHμorHπγΓvyHrγsonΓnΛγsHαγΛΓyρnνHtoHtwoHrρννsHΔosonsHρnHμρnΓχHstΓtγsHΛontΓρnρnνHμourHΔHquΓrτsVH
EuropeanpPhysicalpJournalpCTH2016THa_TH[aY 4.2 25

513 wγΓsurγψγntHoμHtπγHwγΓτHψρxρnνHΓnνχγHusρnνHtπγHμorwΓrαUΔΓΛτwΓrαHΓsyψψγtryHoμHnrγχχU±ΓnH
γvγntsHρnHΛoχχρsρonsHΓtHbVHEuropeanpPhysicalpJournalpCTH2018THabTHaXY 4.2 25

512 }γΓrΛπHμorHΛπΓrνγαHrρννsHΔosonsHρnHtπγHr´–HUhHˇ�´–˛‰ˇ�HαγΛΓyHΛπΓnnγχHρnHprotonUprotonHΛoχχρsρonsHΓtHPH
sqrt{s}gY[HQH~γ–VHJournalpofpHighpEnergypPhysicsTH2019THZXYcTHY 5.4 24

Silvio Donato
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511 }γΓrΛπHμorHsupγrsyψψγtrρΛHpΓrtnγrsHoμHγχγΛtronsHΓnαHψuonsHρnHprotonâ��protonHΛoχχρsρonsHΓtH
sgY[~γ–VHPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2019THacXTHY]XUY__4.2 24

510 }γΓrΛπHμorHχonνUχρvγαHpΓrtρΛχγsHαγΛΓyρnνHρntoHαρspχΓΛγαHσγtsHρnHprotonUprotonHΛoχχρsρonsHΓtHsgY[HH~γ–VH
PhysicalpReviewpDTH2019THccTH 4.9 24

509 wγΓsurγψγntsHoμHσγtHψuχtρpχρΛρtyHΓnαHαρμμγrγntρΓχHproαuΛtρonHΛrossHsγΛtρonsHoμHµSσγtsHγvγntsHρnH
protonUprotonHΛoχχρsρonsHΓtHsgaHH~γ–VHPhysicalpReviewpDTH2015THcYTH 4.9 24

508
monstrΓρntsHonHtπγHpw}}wTHkw}lHψoαγχHΓnαHonHotπγrHψoαγχsHμroψHtπγHsγΓrΛπHμorHχonνUχρvγαH
ΛπΓrνγαHpΓrtρΛχγsHρnHprotonUprotonHΛoχχρsρonsHΓtHℓporψuχΓdHsγγHtγxt−VHEuropeanpPhysicalpJournalpCTH
2015THa^TH[Z^

4.2 24

507 }γΓrΛπHμorHproαuΛtρonHoμHμourHtopHquΓrτsHρnHμρnΓχHstΓtγsHwρtπHsΓψγUsρνnHorHψuχtρpχγHχγptonsHρnH
protonUprotonHΛoχχρsρonsHΓtVHEuropeanpPhysicalpJournalpCTH2020THbXTHa^ 4.2 24

506 wγΓsurγψγntHoμHρnΛχusρvγHσγtHproαuΛtρonHΓnαHnuΛχγΓrHψoαρμρΛΓtρonsHρnHpzΔHΛoχχρsρonsHΓtHℓporψuχΓdH
sγγHtγxt−VHEuropeanpPhysicalpJournalpCTH2016THa_TH[aZ 4.2 24

505
}γΓrΛπHμorHsρnνχγHproαuΛtρonHoμHΓHvγΛtorUχρτγH~HquΓrτHαγΛΓyρnνHtoHΓHµHΔosonHΓnαHΓHtopHquΓrτHρnH
protonâ��protonHΛoχχρsρonsHΓtHsgY[~γ–VHPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandp
High-EnergypPhysicsTH2018THabYTH^a]U_XX

4.2 24

504
}γΓrΛπHμorHπγΓvyHνΓuνγH iHΔosonsHρnHγvγntsHwρtπHΓnHγnγrνγtρΛHχγptonHΓnαHχΓrνγHψρssρnνHtrΓnsvγrsγH
ψoψγntuψHΓtHsgY[´ ~γ–VHPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-Energyp
PhysicsTH2017THaaXTHZabU[XY

4.2 24

503 }γΓrΛπHμorH  ˛‡HΓnαH µ˛‡HproαuΛtρonHΓnαHΛonstrΓρntsHonHΓnoψΓχousHquΓrtρΛHνΓuνγHΛoupχρnνsHρnHppH
ΛoχχρsρonsHΓtHsgbHH~γ–VHPhysicalpReviewpDTH2014THcXTH 4.9 24

502 }γΓrΛπHμorHrρννsHΔosonHpΓρrHproαuΛtρonHρnHtπγH˛‡˛‡ΔΔiHμρnΓχHstΓtγHρnHppHΛoχχρsρonsHΓtHsgY[~γ–VHPhysicsp
Letters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2019THabbTHaU[_ 4.2 24

501 }γΓrΛπHμorHαρsΓppγΓrρnνHtrΓΛτsHΓsHΓHsρνnΓturγHoμHnγwHχonνUχρvγαHpΓrtρΛχγsHρnHprotonUprotonHΛoχχρsρonsH
ΓtHPHsqrt{s}gY[HQH~γ–VHJournalpofpHighpEnergypPhysicsTH2018THZXYbTHY 5.4 24

500 }γΓrΛπHμorHnΓrτHwΓttγrHΓnαH}upγrsyψψγtryHwρtπHΓHmoψprγssγαHwΓssH}pγΛtruψHρnHtπγH–γΛtorHlosonH
pusρonH~opoχoνyHρnHzrotonUzrotonHmoχχρsρonsHΓtHsqrtℓs−gbHH~γ–VHPhysicalpReviewpLettersTH2017THYYbTHXZYbXZ7.4 23

499
wuχtρpχρΛρtyHΓnαHrΓpραρtyHαγpγnαγnΛγHoμHstrΓnνγHπΓαronHproαuΛtρonHρnHppTHpzΔTHΓnαHzΔzΔHΛoχχρsρonsH
ΓtHtπγHvrmVHPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2017TH
a_bTHYX[UYZc

4.2 23

498 zγrμorψΓnΛγHoμHtπγHmw}HvγvγχUYHtrρννγrHρnHprotonUprotonHΛoχχρsρonsHΓtHâ��sHgHY[H~γ–VHJournalpofp
InstrumentationTH2020THY^THzYXXYaUzYXXYa 1 23

497 }γΓrΛπHμorH iHUhHtΔHαγΛΓysHρnHtπγHχγptonHSHσγtsHμρnΓχHstΓtγHρnHppHΛoχχρsρonsHΓtHPHsqrt{s}HQHgHbH~γ–VHJournalp
ofpHighpEnergypPhysicsTH2014THZXY]THY 5.4 23

496 }γΓrΛπHμorHovραγnΛγHoμHtπγH~ypγUsssH}γγsΓwHwγΛπΓnρsψHρnHwuχtρχγptonHpρnΓχH}tΓtγsHρnHzrotonUzrotonH
moχχρsρonsHΓtHsqrtℓs−gY[HH~γ–VHPhysicalpReviewpLettersTH2017THYYcTHZZYbXZ 7.4 23

495 }γΓrΛπHμorHtπρrαUνγnγrΓtρonHsΛΓχΓrHχγptoquΓrτsHαγΛΓyρnνHtoHΓHtopHquΓrτHΓnαHΓHχγptonHΓtVHEuropeanp
PhysicalpJournalpCTH2018THabTHaXa 4.2 23

494
ovραγnΛγHμorHΓssoΛρΓtγαHproαuΛtρonHoμHΓHrρννsHΔosonHwρtπHΓHtopHquΓrτHpΓρrHρnHμρnΓχHstΓtγsHwρtπH
γχγΛtronsTHψuonsTHΓnαHπΓαronρΛΓχχyHαγΛΓyρnνHˇ�HχγptonsHΓtHPHsqrt{s}gY[HQH~γ–VHJournalpofpHighpEnergyp
PhysicsTH2018THZXYbTHY

5.4 23

(2018-2019)
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493 wγΓsurγψγntHoμHtπγH µHproαuΛtρonHΛrossHsγΛtρonHρnHppHΛoχχρsρonsHΓtHsgY[H~γ–VHPhysicspLetters,p
SectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2017THa__THZ_bUZcX 4.2 22

492 wγΓsurγψγntHoμHtπγHℓporψuχΓdHsγγHtγxt−HproαuΛtρonHΛrossHsγΛtρonHusρnνHγvγntsHρnHtπγHℓporψuχΓdHsγγH
tγxt−HμρnΓχHstΓtγHρnHppHΛoχχρsρonsHΓtHℓporψuχΓdHsγγHtγxt−VHEuropeanpPhysicalpJournalpCTH2017THaaTHYaZ 4.2 22

491
wγΓsurγψγntHoμHtπγHΛrossHsγΛtρonHμorHγχγΛtrowγΓτHproαuΛtρonHoμHµ˛‡HρnHΓssoΛρΓtρonHwρtπHtwoHσγtsHΓnαH
ΛonstrΓρntsHonHΓnoψΓχousHquΓrtρΛHνΓuνγHΛoupχρnνsHρnHprotonâ��protonHΛoχχρsρonsHΓtHsgbH~γ–VHPhysicsp
Letters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2017THaaXTH[bXU]XZ

4.2 22

490 }γΓrΛπHμorHtπγHrρννsHlosonHnγΛΓyρnνHtoH~woHwuonsHρnHzrotonUzrotonHmoχχρsρonsHΓtHsqrtℓs−gY[HH~γ–VH
PhysicalpReviewpLettersTH2019THYZZTHXZYbXY 7.4 22

489 ~rΓnsvγrsγHψoψγntuψHspγΛtrΓHoμHρnΛχusρvγHΔHσγtsHρnHpzΔHΛoχχρsρonsHΓtHsxxg^VXZ´ ~γ–VHPhysicspLetters,p
SectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2016THa^]TH^cUbX 4.2 22

488 }γΓrΛπHμorHΓHnγwHsΛΓχΓrHrγsonΓnΛγHαγΛΓyρnνHtoHΓHpΓρrHoμHµHΔosonsHρnHprotonUprotonHΛoχχρsρonsHΓtHPH
sqrt{s}gY[HQH~γ–VHJournalpofpHighpEnergypPhysicsTH2018THZXYbTHY 5.4 22

487
}γΓrΛπHμorHΓHψΓssρvγHrγsonΓnΛγHαγΛΓyρnνHtoHΓHpΓρrHoμHrρννsHΔosonsHρnHtπγHμourHΔHquΓrτHμρnΓχHstΓtγHρnH
protonâ��protonHΛoχχρsρonsHΓtHsgY[~γ–VHPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandp
High-EnergypPhysicsTH2018THabYTHZ]]UZ_c

4.2 22

486 }tuαyHoμHtγtH{uγnΛπρnνHwρtπHµSσγtHmorrγχΓtρonsHρnHzΔUzΔHΓnαHppHmoχχρsρonsHΓtH
sqrtℓs−_{xx}g^VXZHH~γ–VHPhysicalpReviewpLettersTH2017THYYcTHXbZ[XY 7.4 22

485
}γΓrΛπHμorHΓnoψΓχousHΛoupχρnνsHρnHΔoostγαH  W µUhâ��˛‰qqiHproαuΛtρonHρnHprotonâ��protonHΛoχχρsρonsH
ΓtHsgb´ ~γ–VHPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2017TH
aaZTHZYU]Z

4.2 22

484 }γΓrΛπHμorHαΓrτHψΓttγrHproαuΛγαHρnHΓssoΛρΓtρonHwρtπHπγΓvyUμχΓvorHquΓrτHpΓρrsHρnHprotonUprotonH
ΛoχχρsρonsHΓtVHEuropeanpPhysicalpJournalpCTH2017THaaTHb]^ 4.2 22

483
}γΓrΛπHμorHpπysρΛsHΔγyonαHtπγHstΓnαΓrαHψoαγχHρnHγvγntsHwρtπHtwoHχγptonsTHσγtsTHΓnαHψρssρnνH
trΓnsvγrsγHψoψγntuψHρnHppHΛoχχρsρonsHΓtHPHsqrt{s}HQHgHbH~γ–VHJournalpofpHighpEnergypPhysicsTH2015TH
ZXY^THY

5.4 22

482
wγΓsurγψγntHoμHtπγHµµHproαuΛtρonHΛrossHsγΛtρonHΓnαHµHUhâ��Sâ��â�� â��iSâ��iâ��HΔrΓnΛπρnνHμrΓΛtρonHρnHppH
ΛoχχρsρonsHΓtHsgY[´ ~γ–VHPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-Energyp
PhysicsTH2016THa_[THZbXU[X[

4.2 22

481
wγΓsurγψγntHoμHtπγH µHproαuΛtρonHΛrossHsγΛtρonHρnHppHΛoχχρsρonsHΓtHℓporψuχΓdHsγγHtγxt−HΓnαH
bℓporψuχΓdHsγγHtγxt−HΓnαHsγΓrΛπHμorHΓnoψΓχousHtrρpχγHνΓuνγHΛoupχρnνsHΓtHℓporψuχΓdHsγγHtγxt−VH
EuropeanpPhysicalpJournalpCTH2017THaaTHZ[_

4.2 21

480
kHsγΓrΛπHμorHnγwHpπγnoψγnΓHρnHppHΛoχχρsρonsHΓtHℓporψuχΓdHsγγHtγxt−HρnHμρnΓχHstΓtγsHwρtπHψρssρnνH
trΓnsvγrsγHψoψγntuψHΓnαHΓtHχγΓstHonγHσγtHusρnνHtπγHℓporψuχΓdHsγγHtγxt−HvΓrρΓΔχγVHEuropeanpPhysicalp
JournalpCTH2017THaaTHZc]

4.2 21

479
}γΓrΛπHμorHΓHstΓnαΓrαHψoαγχUχρτγHrρννsHΔosonHρnHtπγHψΓssHrΓnνγHΔγtwγγnHaXHΓnαHYYXHqγ–HρnHtπγH
αρpπotonHμρnΓχHstΓtγHρnHprotonUprotonHΛoχχρsρonsHΓtHsgbHΓnαHY[H~γ–VHPhysicspLetters,pSectionpB:p
Nuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2019THac[TH[ZXU[]a

4.2 21

478
}γΓrΛπHμorHquΓrτHΛontΓΛtHρntγrΓΛtρonsHΓnαHγxtrΓHspΓtρΓχHαρψγnsρonsHusρnνHαρσγtHΓnνuχΓrHαρstrρΔutρonsH
ρnHprotonâ��protonHΛoχχρsρonsHΓtHsgbH~γ–VHPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandp
High-EnergypPhysicsTH2015THa]_THacUcc

4.2 21

477 wγΓsurγψγntHoμHγχγΛtrowγΓτHproαuΛtρonHoμHtwoHσγtsHρnHΓssoΛρΓtρonHwρtπHΓHµHΔosonHρnHprotonUprotonH
ΛoχχρsρonsHΓtHℓporψuχΓdHsγγHtγxt−VHEuropeanpPhysicalpJournalpCTH2015THa^TH__ 4.2 21

476 }γΓrΛπHμorHsρnνχγHproαuΛtρonHoμHsΛΓχΓrHχγptoquΓrτsHρnHprotonUprotonHΛoχχρsρonsHΓtHsgbHH~γ–VHPhysicalp
ReviewpDTH2016THc[TH 4.9 21
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475 wγΓsurγψγntsHoμHtt´flHspρnHΛorrγχΓtρonsHΓnαHtopHquΓrτHpoχΓrρzΓtρonHusρnνHαρχγptonHμρnΓχHstΓtγsHρnHppH
ΛoχχρsρonsHΓtHsgbHH~γ–VHPhysicalpReviewpDTH2016THc[TH 4.9 21

474 morrγχΓtρonsHΔγtwγγnHσγtsHΓnαHΛπΓrνγαHpΓrtρΛχγsHρnHzΔzΔHΓnαHppHΛoχχρsρonsHΓtHPH
sqrt{s_{ψΓtπrψ{xx}}}gZVa_HQH~γ–VHJournalpofpHighpEnergypPhysicsTH2016THZXY_THY 5.4 21

473 wγΓsurγψγntHoμHtπγHℓporψuχΓdHsγγHtγxt−HproαuΛtρonHΛrossHsγΛtρonHρnHtπγHΓχχUσγtsHμρnΓχHstΓtγHρnHppH
ΛoχχρsρonsHΓtHℓporψuχΓdHsγγHtγxt−ℓporψuχΓdHsγγHtγxt−VHEuropeanpPhysicalpJournalpCTH2016THa_THYZb 4.2 21

472
}tuαyHoμHσγtHquγnΛπρnνHwρtπHρsoχΓtγαUpπotonSσγtHΛorrγχΓtρonsHρnHzΔzΔHΓnαHppHΛoχχρsρonsHΓtH
sxxg^VXZ´ ~γ–VHPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2018TH
ab^THY]U[c

4.2 21

471 }γΓrΛπHμorHvowHwΓssH–γΛtorH|γsonΓnΛγsHnγΛΓyρnνHtoH{uΓrτUkntρquΓrτHzΓρrsHρnHzrotonUzrotonH
moχχρsρonsHΓtHsqrtℓs−gY[HH~γ–VHPhysicalpReviewpLettersTH2017THYYcTHYYYbXZ 7.4 21

470
}γΓrΛπHμorHpπysρΛsHΔγyonαHtπγHstΓnαΓrαHψoαγχHρnHγvγntsHwρtπHtwoHχγptonsHoμHsΓψγHsρνnTHψρssρnνH
trΓnsvγrsγHψoψγntuψTHΓnαHσγtsHρnHprotonUprotonHΛoχχρsρonsHΓtVHEuropeanpPhysicalpJournalpCTH2017TH
aaTH^ab

4.2 21

469 }γΓrΛπHμorHχρνπtHΔosonsHρnHαγΛΓysHoμHtπγHYZ^Hqγ–HrρννsHΔosonHρnHprotonUprotonHΛoχχρsρonsHΓtHPH
sqrt{s}gbHQH~γ–VHJournalpofpHighpEnergypPhysicsTH2017THZXYaTHY 5.4 21

468 wγΓsurγψγntHoμHtπγHρntγνrΓtγαHΓnαHαρμμγrγntρΓχHtt´flHproαuΛtρonHΛrossHsγΛtρonsHμorHπρνπUp~HtopH
quΓrτsHρnHppHΛoχχρsρonsHΓtHsgbHH~γ–VHPhysicalpReviewpDTH2016THc]TH 4.9 21

467 wγΓsurγψγntHoμHtrΓnsvγrsγHψoψγntuψHrγχΓtρvγHtoHαρσγtHsystγψsHρnHzΔzΔHΓnαHppHΛoχχρsρonsHΓtHPH
sqrt{s_{ψΓtπrψ{xx}}}gZVa_HQH~γ–VHJournalpofpHighpEnergypPhysicsTH2016THZXY_THY 5.4 21

466 }γΓrΛπHμorHsupγrsyψψγtryHρnHprotonUprotonHΛoχχρsρonsHΓtHY[H~γ–HρnHμρnΓχHstΓtγsHwρtπHσγtsHΓnαHψρssρnνH
trΓnsvγrsγHψoψγntuψVHJournalpofpHighpEnergypPhysicsTH2019THZXYcTHY 5.4 21

465 }γΓrΛπγsHμorHsupγrsyψψγtryHΔΓsγαHonHγvγntsHwρtπHΔHσγtsHΓnαHμourH HΔosonsHρnHppHΛoχχρsρonsHΓtHbH
~γ–VHPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2015THa]^TH^UZb 4.2 20

464 }γΓrΛπHμorHπρνπHψΓssHαρσγtHrγsonΓnΛγsHwρtπHΓHnγwHΔΓΛτνrounαHprγαρΛtρonHψγtπoαHρnHprotonUprotonH
ΛoχχρsρonsHΓtHPHsqrt{s}HQHgHY[H~γ–VHJournalpofpHighpEnergypPhysicsTH2020THZXZXTHY 5.4 20

463 wγΓsurγψγntHoμHquΓrτonρuψHproαuΛtρonHΛrossHsγΛtρonsHρnHppHΛoχχρsρonsHΓtHsgY[~γ–VHPhysicspLetters,p
SectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2018THabXTHZ^YUZaZ 4.2 20

462 }γΓrΛπHμorHψΓssρvγHrγsonΓnΛγsHαγΛΓyρnνHρntoH  TH µTHµµTHq THΓnαHqµHwρtπHαρσγtHμρnΓχHstΓtγsHΓtH
sgY[HH~γ–VHPhysicalpReviewpDTH2018THcaTH 4.9 20

461
wγΓsurγψγntHoμHℓporψuχΓdHsγγHtγxt−HproαuΛtρonHwρtπHΓααρtρonΓχHσγtHΓΛtρvρtyTHρnΛχuαρnνHℓporψuχΓdHsγγH
tγxt−HquΓrτHσγtsTHρnHtπγHαρχγptonHαγΛΓyHΛπΓnnγχHusρnνHppHΛoχχρsρonsHΓtHℓporψuχΓdHsγγHtγxt−VHEuropeanp
PhysicalpJournalpCTH2016THa_TH[ac

4.2 20

460
}γΓrΛπHμorHΓHχowUψΓssHpsγuαosΛΓχΓrHrρννsHΔosonHproαuΛγαHρnHΓssoΛρΓtρonHwρtπHΓHΔΔiHpΓρrHρnHppH
ΛoχχρsρonsHΓtHsgb´ ~γ–VHPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH
2016THa^bTHZc_U[ZX

4.2 20

459 wγΓsurγψγntHoμHαρμμγrγntρΓχHΛrossHsγΛtρonsHμorHtπγHproαuΛtρonHoμHtopHquΓrτHpΓρrsHΓnαHoμHΓααρtρonΓχH
σγtsHρnHχγptonSσγtsHγvγntsHμroψHppHΛoχχρsρonsHΓtHsgY[HH~γ–VHPhysicalpReviewpDTH2018THcaTH 4.9 20

458 }γΓrΛπHμorHnγwHχonνUχρvγαHpΓrtρΛχγsHΓtHsgY[H~γ–VHPhysicspLetters,pSectionpB:pNuclear,pElementaryp
ParticlepandpHigh-EnergypPhysicsTH2018THabXTH][ZU]^] 4.2 20
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457 }γΓrΛπHμorHstΓnαΓrαHψoαγχHproαuΛtρonHoμHμourHtopHquΓrτsHwρtπHsΓψγUsρνnHΓnαHψuχtρχγptonHμρnΓχH
stΓtγsHρnHprotonUprotonHΛoχχρsρonsHΓtVHEuropeanpPhysicalpJournalpCTH2018THabTHY]X 4.2 20

456 }γΓrΛπHμorHpΓρrHproαuΛtρonHoμHsγΛonαUνγnγrΓtρonHχγptoquΓrτsHΓtHsgY[HH~γ–VHPhysicalpReviewpDTH2019TH
ccTH 4.9 20

455 }γΓrΛπHμorHΓHπγΓvyHpsγuαosΛΓχΓrHΔosonHαγΛΓyρnνHtoHΓHµHΓnαHΓHrρννsHΔosonHΓtVHEuropeanpPhysicalp
JournalpCTH2019THacTH^_] 4.2 20

454
}γΓrΛπHμorHpΓρrHproαuΛtρonHoμHvγΛtorUχρτγH~HΓnαHlHquΓrτsHρnHsρnνχγUχγptonHμρnΓχHstΓtγsHusρnνHΔoostγαH
σγtHsuΔstruΛturγHρnHprotonUprotonHΛoχχρsρonsHΓtHPHsqrt{s}gY[HQH~γ–VHJournalpofpHighpEnergypPhysicsTH
2017THZXYaTHY

5.4 20

453 }γΓrΛπHμorHπγΓvyHrγsonΓnΛγsHtπΓtHαγΛΓyHρntoHΓHvγΛtorHΔosonHΓnαHΓHrρννsHΔosonHρnHπΓαronρΛHμρnΓχH
stΓtγsHΓtVHEuropeanpPhysicalpJournalpCTH2017THaaTH_[_ 4.2 20

452 }γΓrΛπHμorHΓnoψΓχousHsρnνχγHtopHquΓrτHproαuΛtρonHρnHΓssoΛρΓtρonHwρtπHΓHpπotonHρnHppHΛoχχρsρonsHΓtHPH
sqrt{s}gbHQH~γ–VHJournalpofpHighpEnergypPhysicsTH2016THZXY_THY 5.4 20

451 }γΓrΛπHμorHvγptoquΓrτsHmoupχγαHtoH~πρrαUqγnγrΓtρonH{uΓrτsHρnHzrotonUzrotonHmoχχρsρonsHΓtH
sqrtℓs−gY[HH~γ–VHPhysicalpReviewpLettersTH2018THYZYTHZ]YbXZ 7.4 20

450 }γΓrΛπHμorHΓHπγΓvyHrρνπtUπΓnαγαH HΔosonHΓnαHΓHπγΓvyHnγutrρnoHρnHγvγntsHwρtπHtwoHsΓψγUμχΓvorH
χγptonsHΓnαHtwoHσγtsHΓtHPHsqrt{s}gY[HQH~γ–VHJournalpofpHighpEnergypPhysicsTH2018THZXYbTHY 5.4 20

449 }γΓrΛπHμorHtπγHμχΓvorUΛπΓnνρnνHnγutrΓχHΛurrγntHρntγrΓΛtρonsHoμHtπγHtopHquΓrτHΓnαHtπγHrρννsHΔosonH
wπρΛπHαγΛΓysHρntoHΓHpΓρrHoμHΔHquΓrτsHΓtHPHsqrt{s}gY[HQH~γ–VHJournalpofpHighpEnergypPhysicsTH2018THZXYbTHY 5.4 20

448
wγΓsurγψγntsHoμHtπγHℓporψuχΓdHsγγHtγxt−HproαuΛtρonHΛrossHsγΛtρonHρnHχγptonSσγtsHμρnΓχHstΓtγsHρnHppH
ΛoχχρsρonsHΓtHbHℓporψuχΓdHsγγHtγxt−HΓnαHrΓtρoHoμHbHtoHa´ ℓporψuχΓdHsγγHtγxt−HΛrossHsγΛtρonsVHEuropeanp
PhysicalpJournalpCTH2017THaaTHY^

4.2 19

447
wγΓsurγψγntHoμHγχγΛtrowγΓτH µHΔosonHproαuΛtρonHΓnαHsγΓrΛπHμorHnγwHpπysρΛsHρnH µHSHtwoHσγtsH
γvγntsHρnHppHΛoχχρsρonsHΓtHsgY[~γ–VHPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandp
High-EnergypPhysicsTH2019THac^THZbYU[Xa

4.2 19

446 wγΓsurγψγntHoμHtπγH HΔosonHπγχρΛρtyHρnHγvγntsHwρtπHΓHsρnνχγHrγΛonstruΛtγαHtopHquΓrτHρnHppH
ΛoχχρsρonsHΓtHPHsqrt{s}gbHQH~γ–VHJournalpofpHighpEnergypPhysicsTH2015THZXY^THY 5.4 19

445 }tuαyHoμHγxΛρtγαH˛�ΔXHstΓtγsHαγΛΓyρnνHtoH˛�ΔXˇ�Sˇ�â��HρnHprotonUprotonHΛoχχρsρonsHΓtHsgY[~γ–VHPhysicsp
Letters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2020THbX[THY[^[]^ 4.2 19

444
}γΓrΛπHμorHrγsonΓntHΓnαHnonrγsonΓntHrρννsHΔosonHpΓρrHproαuΛtρonHρnHtπγHPH
ψΓtπrψ{Δ}ovγrχρnγ{ψΓtπrψ{Δ}}ψΓtπρt{γχχHnuHγχχHnuH}HQHμρnΓχHstΓtγHρnHprotonUprotonHΛoχχρsρonsHΓtHPH
sqrt{s}gY[HQH~γ–VHJournalpofpHighpEnergypPhysicsTH2018THZXYbTHY

5.4 19

443 }tuαyHoμHlHwγsonHzroαuΛtρonHρnHpSzΔHmoχχρsρonsHΓtHâ��ℓ}PxxQ−g^VXZH~γ–H’sρnνHoxΛχusρvγHrΓαronρΛH
nγΛΓysVHPhysicalpReviewpLettersTH2016THYY_THX[Z[XY 7.4 19

442 }γΓrΛπHμorHψΓssρvγH rHrγsonΓnΛγsHαγΛΓyρnνHρntoHtπγHℓporψuχΓdHsγγHtγxt−HμρnΓχHstΓtγHΓtHℓporψuχΓdHsγγH
tγxt−ℓporψuχΓdHsγγHtγxt−VHEuropeanpPhysicalpJournalpCTH2016THa_THZ[a 4.2 19

441 wγΓsurγψγntHoμHγxΛχusρvγHpπotoproαuΛtρonHμroψHprotonsHρnHzΔHΛoχχρsρonsHΓtVHEuropeanpPhysicalp
JournalpCTH2019THacTHZaa 4.2 19

440 }γΓrΛπHμorHπγΓvyHrγsonΓnΛγsHαγΛΓyρnνHtoHtΓuHχγptonHpΓρrsHρnHprotonUprotonHΛoχχρsρonsHΓtHPHsqrt{s}gY[H
QH~γ–VHJournalpofpHighpEnergypPhysicsTH2017THZXYaTHY 5.4 19

Silvio Donato

16



439 }γΓrΛπHμorHψΓssρvγHrγsonΓnΛγsHαγΛΓyρnνHρntoH  TH µHorHµµHΔosonsHρnHprotonUprotonHΛoχχρsρonsHΓtHPH
sqrt{s}gY[HQH~γ–VHJournalpofpHighpEnergypPhysicsTH2017THZXYaTHY 5.4 19

438 }γΓrΛπHμorHtπρrαUνγnγrΓtρonHsΛΓχΓrHχγptoquΓrτsHρnHtπγHtˇ�HΛπΓnnγχHρnHprotonUprotonHΛoχχρsρonsHΓtHPH
sqrt{s}gbHQH~γ–VHJournalpofpHighpEnergypPhysicsTH2015THZXY^THY 5.4 19

437 wγΓsurγψγntHoμHαρμμγrγntρΓχHΛrossHsγΛtρonsHμorHΔosonHproαuΛtρonHρnHΓssoΛρΓtρonHwρtπHσγtsHρnH
protonUprotonHΛoχχρsρonsHΓtVHEuropeanpPhysicalpJournalpCTH2018THabTHc_^ 4.2 19

436 }γΓrΛπHμorHnγwHpπysρΛsHρnHαρσγtHΓnνuχΓrHαρstrρΔutρonsHusρnνHprotonUprotonHΛoχχρsρonsHΓtHΓnαH
ΛonstrΓρntsHonHαΓrτHψΓttγrHΓnαHotπγrHψoαγχsVHEuropeanpPhysicalpJournalpCTH2018THabTHabc 4.2 19

435 }γΓrΛπHμorHχγptonHμχΓvourHvρoχΓtρnνHαγΛΓysHoμHtπγHrρννsHΔosonHtoH˛…ˇ�HΓnαHγˇ�HρnHprotonUprotonH
ΛoχχρsρonsHΓtHPHsqrt{s}gY[HQH~γ–VHJournalpofpHighpEnergypPhysicsTH2018THZXYbTHY 5.4 19

434 wγΓsurγψγntHΓnαHρntγrprγtΓtρonHoμHαρμμγrγntρΓχHΛrossHsγΛtρonsHμorHrρννsHΔosonHproαuΛtρonHΓtH
sgY[~γ–VHPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2019THacZTH[_cU[c_4.2 18

433 }γΓrΛπHμorHvγΛtorUχρτγHquΓrτsHρnHγvγntsHwρtπHtwoHopposρtγχyHΛπΓrνγαHχγptonsHΓnαHσγtsHρnH
protonUprotonHΛoχχρsρonsHΓtVHEuropeanpPhysicalpJournalpCTH2019THacTH[_] 4.2 18

432 }tuαyHoμHµHproαuΛtρonHρnHzΔzΔHΓnαHppHΛoχχρsρonsHΓtHPHsqrt{s_{ψΓtπrψ{xx}}}gZVa_HQH~γ–HρnHtπγHαρψuonH
ΓnαHαργχγΛtronHαγΛΓyHΛπΓnnγχsVHJournalpofpHighpEnergypPhysicsTH2015THZXY^THY 5.4 18

431 sαγntρμρΛΓtρonHoμHπγΓvyTHγnγrνγtρΛTHπΓαronρΛΓχχyHαγΛΓyρnνHpΓrtρΛχγsHusρnνHψΓΛπρnγUχγΓrnρnνH
tγΛπnρquγsVHJournalpofpInstrumentationTH2020THY^THzX_XX^UzX_XX^ 1 18

430 }γΓrΛπHμorHαΓrτHψΓttγrHΓnαHunpΓrtρΛχγsHproαuΛγαHρnHΓssoΛρΓtρonHwρtπHΓHµHΔosonHρnHprotonUprotonH
ΛoχχρsρonsHΓtHsgbHH~γ–VHPhysicalpReviewpDTH2016THc[TH 4.9 18

429 yΔsγrvΓtρonHoμHtopHquΓrτHpΓρrsHproαuΛγαHρnHΓssoΛρΓtρonHwρtπHΓHvγΛtorHΔosonHρnHppHΛoχχρsρonsHΓtHPH
sqrt{s}gbHQH~γ–VHJournalpofpHighpEnergypPhysicsTH2016THZXY_THY 5.4 18

428
}γΓrΛπHμorHπγΓvyHnγutrρnosHΓnαHtπρrαUνγnγrΓtρonHχγptoquΓrτsHρnHπΓαronρΛHstΓtγsHoμHtwoHˇ�HχγptonsH
ΓnαHtwoHσγtsHρnHprotonUprotonHΛoχχρsρonsHΓtHPHsqrt{s}gY[HQH~γ–VHJournalpofpHighpEnergypPhysicsTH2019TH
ZXYcTHY

5.4 18

427 |γχΓtρvγHwoαρμρΛΓtρonHoμHzroψptHˇ�PZ}QHΓnαHtWˇ�H±ργχαsHμroψHppHtoHzΔzΔHmoχχρsρonsHΓtH
sqrtℓs_{xx}−g^VXZHH~γ–VHPhysicalpReviewpLettersTH2017THYYbTHY_Z[XY 7.4 18

426 }γΓrΛπHμorHαρrγΛtHproαuΛtρonHoμHsupγrsyψψγtrρΛHpΓrtnγrsHoμHtπγHtopHquΓrτHρnHtπγHΓχχUσγtsHμρnΓχHstΓtγH
ρnHprotonUprotonHΛoχχρsρonsHΓtHPHsqrt{s}gY[HQH~γ–VHJournalpofpHighpEnergypPhysicsTH2017THZXYaTHY 5.4 18

425
}γΓrΛπHμorHπγΓvyHnγutrρnosHorHtπρrαUνγnγrΓtρonHχγptoquΓrτsHρnHμρnΓχHstΓtγsHwρtπHtwoHπΓαronρΛΓχχyH
αγΛΓyρnνHˇ�HχγptonsHΓnαHtwoHσγtsHρnHprotonUprotonHΛoχχρsρonsHΓtHPHsqrt{s}gY[HQH~γ–VHJournalpofpHighp
EnergypPhysicsTH2017THZXYaTHY

5.4 18

424 }γΓrΛπHμorHnγutrΓχHw}}wHrρννsHΔosonsHαγΛΓyρnνHρntoHΓHpΓρrHoμHΔottoψHquΓrτsVHJournalpofpHighp
EnergypPhysicsTH2015THZXY^THY 5.4 18

423 }γΓrΛπHμorHπγΓvyHrρννsHΔosonsHαγΛΓyρnνHtoHΓHtopHquΓrτHpΓρrHρnHprotonUprotonHΛoχχρsρonsHΓtHPHsqrt{s}HQH
gHY[H~γ–VHJournalpofpHighpEnergypPhysicsTH2020THZXZXTHY 5.4 18

422 }γΓrΛπHμorHpΓρrHproαuΛtρonHoμHvγΛtorχρτγHquΓrτsHρnHtπγHμuχχyHπΓαronρΛHμρnΓχHstΓtγVHPhysicalpReviewpDTH
2019THYXXTH 4.9 18

(2019-2017)
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421 wγΓsurγψγntHoμHtπγHΛrossHsγΛtρonHμorHtopHquΓrτHpΓρrHproαuΛtρonHρnHΓssoΛρΓtρonHwρtπHΓH HorHµHΔosonH
ρnHprotonUprotonHΛoχχρsρonsHΓtHPHsqrt{s}gY[HQH~γ–VHJournalpofpHighpEnergypPhysicsTH2018THZXYbTHY 5.4 18

420 xonUqΓussρΓnHγχχρptρΛUμχowHμχuΛtuΓtρonsHρnHzΔzΔHΛoχχρsρonsHΓtHsxxg^VXZ~γ–VHPhysicspLetters,pSectionpB:p
Nuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2019THabcTH_][U__^ 4.2 17

419
}γΓrΛπHμorHPHψΓtπrψ{t}ovγrχρnγ{ψΓtπrψ{t}}ψΓtπrψ{r}HQHproαuΛtρonHρnHtπγHPHψΓtπrψ{r}toH
ψΓtπrψ{Δ}ovγrχρnγ{ψΓtπrψ{Δ}}HQHαγΛΓyHΛπΓnnγχHwρtπHχγptonρΛHPHψΓtπrψ{t}ovγrχρnγ{ψΓtπrψ{t}}HQH
αγΛΓysHρnHprotonUprotonHΛoχχρsρonsHΓtHPHsqrt{s}gY[HQH~γ–VHJournalpofpHighpEnergypPhysicsTH2019THZXYcTHY

5.4 17

418
}γΓrΛπHμorHstγΓχtπHsupγrsyψψγtryHρnHγvγntsHwρtπHσγtsTHγρtπγrHpπotonsHorHχγptonsTHΓnαHχowHψρssρnνH
trΓnsvγrsγHψoψγntuψHρnHppHΛoχχρsρonsHΓtHbH~γ–VHPhysicspLetters,pSectionpB:pNuclear,pElementaryp
ParticlepandpHigh-EnergypPhysicsTH2015THa][TH^X[U^Z^

4.2 17

417 }γΓrΛπHμorHnγwHpπysρΛsHρnHγvγntsHwρtπHΓHχγptonρΛΓχχyHαγΛΓyρnνHµHΔosonHΓnαHΓHχΓrνγHtrΓnsvγrsγH
ψoψγntuψHρψΔΓχΓnΛγHρnHprotonUprotonHΛoχχρsρonsHΓtHgHY[VHEuropeanpPhysicalpJournalpCTH2018THabTHZcY 4.2 17

416 wγΓsurγψγntHoμHtπγHρnΛχusρvγHσγtHΛrossHsγΛtρonHρnHppHΛoχχρsρonsHΓtHPsqrt{s}HgHZVa_TtγxtH{~γ–}QVH
EuropeanpPhysicalpJournalpCTH2016THa_THY 4.2 17

415
}γΓrΛπHμorHΓnHγxotρΛHαγΛΓyHoμHtπγHrρννsHΔosonHtoHΓHpΓρrHoμHχρνπtHpsγuαosΛΓχΓrsHρnHtπγHμρnΓχHstΓtγHwρtπH
twoHψuonsHΓnαHtwoHΔHquΓrτsHρnHppHΛoχχρsρonsHΓtHY[H~γ–VHPhysicspLetters,pSectionpB:pNuclear,p
ElementarypParticlepandpHigh-EnergypPhysicsTH2019THac^TH[cbU]Z[

4.2 17

414
wγΓsurγψγntHoμHtπγHtt´flHproαuΛtρonHΛrossHsγΛtρonHρnHppHΛoχχρsρonsHΓtHsgbH~γ–HρnHαρχγptonHμρnΓχHstΓtγsH
ΛontΓρnρnνHonγHˇ�HχγptonVHPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-Energyp
PhysicsTH2014THa[cTHZ[U][

4.2 17

413
}γΓrΛπHμorHPHψΓtπrψ{t}ovγrχρnγ{ψΓtπrψ{t}}HQHrγsonΓnΛγsHρnHπρνπχyHΔoostγαHχγptonSσγtsHΓnαHμuχχyH
πΓαronρΛHμρnΓχHstΓtγsHρnHprotonUprotonHΛoχχρsρonsHΓtHPHsqrt{s}gY[HQH~γ–VHJournalpofpHighpEnergypPhysicsTH
2017THZXYaTHY

5.4 17

412 }γΓrΛπγsHμorHpΓρrHproαuΛtρonHoμHtπρrαUνγnγrΓtρonHsquΓrτsHρnHℓporψuχΓdHsγγHtγxt−ℓporψuχΓdHsγγHtγxt−H
ppHΛoχχρsρonsVHEuropeanpPhysicalpJournalpCTH2017THaaTH[Za 4.2 17

411 }γΓrΛπHμorHtπγHproαuΛtρonHoμHαΓrτHψΓttγrHρnHΓssoΛρΓtρonHwρtπHtopUquΓrτHpΓρrsHρnHtπγHsρnνχγUχγptonH
μρnΓχHstΓtγHρnHprotonUprotonHΛoχχρsρonsHΓtHPHsqrt{s}gbHQH~γ–VHJournalpofpHighpEnergypPhysicsTH2015THZXY^THY 5.4 17

410
wγΓsurγψγntHoμHtπγH HΔosonHπγχρΛρtyHμrΓΛtρonsHρnHtπγHαγΛΓysHoμHtopHquΓrτHpΓρrsHtoHχγptonHSHσγtsHμρnΓχH
stΓtγsHproαuΛγαHρnHppHΛoχχρsρonsHΓtHsgb~γ–VHPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlep
andpHigh-EnergypPhysicsTH2016THa_ZTH^YZU^[]

4.2 17

409 zU~ypγH}ρχρΛonH}trρpH}γnsorsHμorHtπγHnγwHmw}H~rΓΛτγrHΓtHrvUvrmVHJournalpofpInstrumentationTH2017TH
YZTHzX_XYbUzX_XYb 1 16

408
wγΓsurγψγntHoμHαouΔχγUαρμμγrγntρΓχHΛrossHsγΛtρonsHμorHtopHquΓrτHpΓρrHproαuΛtρonHρnHppHΛoχχρsρonsHΓtH
ℓporψuχΓdHsγγHtγxt−ℓporψuχΓdHsγγHtγxt−HΓnαHρψpΓΛtHonHpΓrtonHαρstrρΔutρonHμunΛtρonsVHEuropeanp
PhysicalpJournalpCTH2017THaaTH]^c

4.2 16

407 kHsγΓrΛπHμorHpΓρrHproαuΛtρonHoμHnγwHχρνπtHΔosonsHαγΛΓyρnνHρntoHψuonsHρnHprotonUprotonHΛoχχρsρonsHΓtH
Y[HH~γ–VHPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2019THac_THY[YUY^]4.2 16

406 }γΓrΛπγsHμorHpπysρΛsHΔγyonαHtπγHstΓnαΓrαHψoαγχHwρtπHtπγHvΓrρΓΔχγHρnHπΓαronρΛHμρnΓχHstΓtγsHwρtπHΓnαH
wρtπoutHαρsΓppγΓrρnνHtrΓΛτsHρnHprotonUprotonHΛoχχρsρonsHΓtVHEuropeanpPhysicalpJournalpCTH2020THbXTH[ 4.2 16

405 }γΓrΛπHμorHnγwHpπysρΛsHwρtπHtπγHwH~ZHvΓrρΓΔχγHρnHΓχχUσγtsHμρnΓχHstΓtγsHproαuΛγαHρnHppHΛoχχρsρonsHΓtHPH
sqrt{s}gY[HQH~γ–VHJournalpofpHighpEnergypPhysicsTH2016THZXY_THY 5.4 16

404
}γΓrΛπHμorHΓHvγryHχρνπtHxw}}wHrρννsHΔosonHproαuΛγαHρnHαγΛΓysHoμHtπγHYZ^Hqγ–HsΛΓχΓrHΔosonHΓnαH
αγΛΓyρnνHρntoHˇ�HχγptonsHρnHppHΛoχχρsρonsHΓtHPHsqrt{s}gbHQH~γ–VHJournalpofpHighpEnergypPhysicsTH2016TH
ZXY_THY

5.4 16
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403
}γΓrΛπHμorHΓnoψΓχousHγχγΛtrowγΓτHproαuΛtρonHoμHvγΛtorHΔosonHpΓρrsHρnHΓssoΛρΓtρonHwρtπHtwoHσγtsHρnH
protonUprotonHΛoχχρsρonsHΓtHY[H~γ–VHPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandp
High-EnergypPhysicsTH2019THacbTHY[]cb^

4.2 16

402 wγΓsurγψγntHoμH µHΓnαHµµHproαuΛtρonHρnHppHΛoχχρsρonsHΓtHℓporψuχΓdHsγγHtγxt−HρnHμρnΓχHstΓtγsHwρtπH
ΔUtΓννγαHσγtsVHEuropeanpPhysicalpJournalpCTH2014THa]THZca[ 4.2 16

401 }γΓrΛπHμorHvγΛtorUχρτγH~HquΓrτsHαγΛΓyρnνHtoHtopHquΓrτsHΓnαHrρννsHΔosonsHρnHtπγHΓχχUπΓαronρΛHΛπΓnnγχH
usρnνHσγtHsuΔstruΛturγVHJournalpofpHighpEnergypPhysicsTH2015THZXY^THY 5.4 16

400
}γΓrΛπHμorHΓHΛπΓrνγαHrρννsHΔosonHαγΛΓyρnνHρntoHtopHΓnαHΔottoψHquΓrτsHρnHγvγntsHwρtπHγχγΛtronsHorH
ψuonsHρnHprotonUprotonHΛoχχρsρonsHΓtHPHsqrt{ψΓtπrψ{s}}HQHgHY[H~γ–VHJournalpofpHighpEnergypPhysicsTH
2020THZXZXTHY

5.4 16

399 }γΓrΛπHμorHαΓrτHψΓttγrHΓnαHunpΓrtρΛχγsHρnHγvγntsHwρtπHΓHµHΔosonHΓnαHψρssρnνHtrΓnsvγrsγHψoψγntuψH
ρnHprotonUprotonHΛoχχρsρonsHΓtHPHsqrt{s}gY[HQH~γ–VHJournalpofpHighpEnergypPhysicsTH2017THZXYaTHY 5.4 16

398 }γΓrΛπHμorHΓHΛπΓrνγαHrρννsHΔosonHαγΛΓyρnνHtoHΛπΓrψHΓnαHΔottoψHquΓrτsHρnHprotonUprotonHΛoχχρsρonsH
ΓtHPHsqrt{s}gbHQH~γ–VHJournalpofpHighpEnergypPhysicsTH2018THZXYbTHY 5.4 16

397 yΔsγrvΓtρonHoμHtπγHˇ�_{ΔY}P[zQHΓnαHˇ�_{ΔZ}P[zQHΓnαHwγΓsurγψγntHoμHtπγρrHwΓssγsVHPhysicalpReviewp
LettersTH2018THYZYTHXcZXXZ 7.4 16

396 }γΓrΛπHμorHαΓrτHψΓttγrHρnHγvγntsHwρtπHγnγrνγtρΛTHπΓαronρΛΓχχyHαγΛΓyρnνHtopHquΓrτsHΓnαHψρssρnνH
trΓnsvγrsγHψoψγntuψHΓtHPHsqrt{s}gY[HQH~γ–VHJournalpofpHighpEnergypPhysicsTH2018THZXYbTHY 5.4 16

395 }γΓrΛπHμorHsupγrsyψψγtryHρnHprotonUprotonHΛoχχρsρonsHΓtHY[H~γ–HusρnνHραγntρμργαHtopHquΓrτsVH
PhysicalpReviewpDTH2018THcaTH 4.9 16

394
}γΓrΛπHμorHtopHsquΓrτHpΓρrHproαuΛtρonHρnHΛoψprγssγαUψΓssUspγΛtruψHsΛγnΓrρosHρnHprotonâ��protonH
ΛoχχρsρonsHΓtHsgb´ ~γ–HusρnνHtπγH˛–~HvΓrρΓΔχγVHPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlep
andpHigh-EnergypPhysicsTH2017THa_aTH]X[U][X

4.2 15

393 wγΓsurγψγntHoμHtπγHαρμμγrγntρΓχHΛrossHsγΛtρonsHμorHtπγHΓssoΛρΓtγαHproαuΛtρonHoμHΓH HΔosonHΓnαHσγtsH
ρnHprotonUprotonHΛoχχρsρonsHΓtHsgY[HH~γ–VHPhysicalpReviewpDTH2017THc_TH 4.9 15

392 }γΓrΛπHμorHΓH iHΔosonHαγΛΓyρnνHtoHΓHˇ�HχγptonHΓnαHΓHnγutrρnoHρnHprotonUprotonHΛoχχρsρonsHΓtHsgY[~γ–VH
PhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2019THacZTHYXaUY[Y 4.2 15

391
wγΓsurγψγntsHoμHPHψΓtπrψ{t}ovγrχρnγ{ψΓtπrψ{t}}HQHαρμμγrγntρΓχHΛrossHsγΛtρonsHρnHprotonUprotonH
ΛoχχρsρonsHΓtHPHsqrt{ψΓtπrψ{s}}gY[HQH~γ–HusρnνHγvγntsHΛontΓρnρnνHtwoHχγptonsVHJournalpofpHighpEnergyp
PhysicsTH2019THZXYcTHY

5.4 15

390 wγΓsurγψγntHoμHtπγHΛrossHsγΛtρonHrΓtρoHˇ�tt´flΔΔ´flWˇ�tt´flσσHρnHppHΛoχχρsρonsHΓtHsgbH~γ–VHPhysicspLetters,p
SectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2015THa]_THY[ZUY^[ 4.2 15

389 wγΓsurγψγntsHoμHtπγHΓssoΛρΓtγαHproαuΛtρonHoμHΓHµHΔosonHΓnαHΔHσγtsHρnHppHΛoχχρsρonsHΓtVHEuropeanp
PhysicalpJournalpCTH2017THaaTHa^Y 4.2 15

388
wγΓsurγψγntHoμHαρμμγrγntρΓχHΓnαHρntγνrΓtγαHμραuΛρΓχHΛrossHsγΛtρonsHμorHrρννsHΔosonHproαuΛtρonHρnH
tπγHμourUχγptonHαγΛΓyHΛπΓnnγχHρnHppHΛoχχρsρonsHΓtHPHsqrt{s}gaHQHΓnαHbH~γ–VHJournalpofpHighpEnergyp
PhysicsTH2016THZXY_THY

5.4 15

387 snΛχusρvγHΓnαHαρμμγrγntρΓχHψγΓsurγψγntsHoμHtπγHtt´flHΛπΓrνγHΓsyψψγtryHρnHppHΛoχχρsρonsHΓtHsgb~γ–VH
PhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2016THa^aTHY^]UYac 4.2 15

386 losγUoρnstγρnHΛorrγχΓtρonsHρnHppTHpzΔTHΓnαHzΔzΔHΛoχχρsρonsHΓtHsxxgXVcâ��aH~γ–VHPhysicalpReviewpCTH
2018THcaTH 2.7 15

(2018-2019)
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385 }γΓrΛπHμorHnγwHpΓrtρΛχγsHαγΛΓyρnνHtoHΓHσγtHΓnαHΓnHγψγrνρnνHσγtVHJournalpofpHighpEnergypPhysicsTH2019TH
ZXYcTHY 5.4 15

384 }γΓrΛπHμorHpΓρrHproαuΛtρonHoμHμρrstUνγnγrΓtρonHsΛΓχΓrHχγptoquΓrτsHΓtHsgY[HH~γ–VHPhysicalpReviewpDTH
2019THccTH 4.9 15

383
}γΓrΛπHμorHχonνUχρvγαHpΓrtρΛχγsHusρnνHnonproψptHσγtsHΓnαHψρssρnνHtrΓnsvγrsγHψoψγntuψHwρtπH
protonUprotonHΛoχχρsρonsHΓtHsgY[~γ–VHPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandp
High-EnergypPhysicsTH2019THacaTHY[]ba_

4.2 15

382 wγΓsurγψγntHoμHtπγHtrΓnsvγrsγHψoψγntuψHspγΛtrΓHoμHwγΓτHvγΛtorHΔosonsHproαuΛγαHρnH
protonUprotonHΛoχχρsρonsHΓtHPHsqrt{s}gbHQH~γ–VHJournalpofpHighpEnergypPhysicsTH2017THZXYaTHY 5.4 15

381 wγΓsurγψγntHoμHtπγHαρμμγrγntρΓχHρnΛχusρvγHlSHπΓαronHΛrossHsγΛtρonsHρnHppHΛoχχρsρonsHΓtHsgY[´ ~γ–VH
PhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2017THaaYTH][^U]^_ 4.2 15

380 }γΓrΛπHμorHstΓnαΓrαHψoαγχHproαuΛtρonHoμHμourHtopHquΓrτsHρnHtπγHχγptonHSHσγtsHΛπΓnnγχHρnHppH
ΛoχχρsρonsHΓtHPHsqrt{s}gbHQH~γ–VHJournalpofpHighpEnergypPhysicsTH2014THZXY]THY 5.4 15

379
}γΓrΛπHμorHχρνπtHpsγuαosΛΓχΓrHΔosonHpΓρrsHproαuΛγαHμroψHαγΛΓysHoμHtπγHYZ^Hqγ–HrρννsHΔosonHρnH
μρnΓχHstΓtγsHwρtπHtwoHψuonsHΓnαHtwoHnγΓrΔyHtrΓΛτsHρnHppHΛoχχρsρonsHΓtHsgY[~γ–VHPhysicspLetters,p
SectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2020THbXXTHY[^Xba

4.2 15

378 wγΓsurγψγntsHoμHttℓovγrH´fl−rHzroαuΛtρonHΓnαHtπγHmzH}truΛturγHoμHtπγH±uτΓwΓHsntγrΓΛtρonHΔγtwγγnH
tπγHrρννsHlosonHΓnαH~opH{uΓrτHρnHtπγHnρpπotonHnγΛΓyHmπΓnnγχVHPhysicalpReviewpLettersTH2020THYZ^THX_YbXY7.4 15

377 yΔsγrvΓtρonHoμHwγαρuψUsnαuΛγαHwoαρμρΛΓtρonsHoμHtγtHprΓνψγntΓtρonHρnHzΔUzΔHmoχχρsρonsHΓtH
sqrtℓs_{xx}−g^VXZHH~γ–H’sρnνHssoχΓtγαHzπotonU~ΓννγαHtγtsVHPhysicalpReviewpLettersTH2018THYZYTHZ]Z[XY 7.4 15

376 }γΓrΛπHμorHπρνπUψΓssHrγsonΓnΛγsHρnHμρnΓχHstΓtγsHwρtπHΓHχγptonHΓnαHψρssρnνHtrΓnsvγrsγHψoψγntuψHΓtH
PHsqrt{s}gY[HQH~γ–VHJournalpofpHighpEnergypPhysicsTH2018THZXYbTHY 5.4 15

375 wγΓsurγψγntHoμHtπγHσγtHψΓssHρnHπρνπχyHΔoostγαHℓporψuχΓdHsγγHtγxt−HγvγntsHμroψHppHΛoχχρsρonsHΓtH
ℓporψuχΓdHsγγHtγxt−ℓporψuχΓdHsγγHtγxt−VHEuropeanpPhysicalpJournalpCTH2017THaaTH]_a 4.2 14

374 yΔsγrvΓtρonHoμHproψptHtWˇ�HψγsonHγχχρptρΛHμχowHρnHπρνπUψuχtρpχρΛρtyHpzΔHΛoχχρsρonsHΓtHsxxgbVY_H~γ–VH
PhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2019THacYTHYaZUYc] 4.2 14

373 }γΓrΛπHμorHπγΓvyHwΓσorΓnΓHnγutrρnosHρnHsΓψγUsρνnHαρχγptonHΛπΓnnγχsHρnHprotonUprotonHΛoχχρsρonsHΓtHPH
sqrt{s}gY[HQH~γ–VHJournalpofpHighpEnergypPhysicsTH2019THZXYcTHY 5.4 14

372 wγΓsurγψγntHoμHtπγHproαuΛtρonHΛrossHsγΛtρonHrΓtρoHˇ�Pˇ�ΔZPYzQQWˇ�Pˇ�ΔYPYzQQHρnHppHΛoχχρsρonsHΓtHsgb~γ–VH
PhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2015THa][TH[b[U]XZ 4.2 14

371 zρχγupHψρtρνΓtρonHΓtHmw}HρnHY[H~γ–HαΓtΓVHJournalpofpInstrumentationTH2020THY^THzXcXYbUzXcXYb 1 14

370 }γΓrΛπHμorHαρsΓppγΓrρnνHtrΓΛτsHρnHprotonUprotonHΛoχχρsρonsHΓtHsgY[~γ–VHPhysicspLetters,pSectionpB:p
Nuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2020THbX_THY[^^XZ 4.2 14

369
}γΓrΛπHμorHπγΓvyHrγsonΓnΛγsHαγΛΓyρnνHtoHΓHtopHquΓrτHΓnαHΓHΔottoψHquΓrτHρnHtπγHχγptonSσγtsHμρnΓχH
stΓtγHρnHprotonâ��protonHΛoχχρsρonsHΓtHY[H~γ–VHPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlep
andpHigh-EnergypPhysicsTH2018THaaaTH[cU_[

4.2 14

368 }γΓrΛπHμorHαρrγΛtHpΓρrHproαuΛtρonHoμHsupγrsyψψγtrρΛHtopHquΓrτsHαγΛΓyρnνHtoHΓχχUπΓαronρΛHμρnΓχHstΓtγsH
ρnHppHΛoχχρsρonsHΓtHℓporψuχΓdHsγγHtγxt−VHEuropeanpPhysicalpJournalpCTH2016THa_TH]_X 4.2 14
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367 }γΓrΛπHμorH iHαγΛΓyρnνHtoHtΓuHχγptonHΓnαHnγutrρnoHρnHprotonâ��protonHΛoχχρsρonsHΓtHsgb´ ~γ–VHPhysicsp
Letters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2016THa^^THYc_UZY_ 4.2 14

366 }γΓrΛπHμorHΓHψΓssρvγHrγsonΓnΛγHαγΛΓyρnνHρntoHΓHrρννsHΔosonHΓnαHΓH HorHµHΔosonHρnHπΓαronρΛHμρnΓχH
stΓtγsHρnHprotonUprotonHΛoχχρsρonsHΓtHPHsqrt{s}gbHQH~γ–VHJournalpofpHighpEnergypPhysicsTH2016THZXY_THY 5.4 14

365 mπΓrνγαUpΓrtρΛχγHΓnνuχΓrHΛorrγχΓtρonsHρnH¯γ¯γHΛoχχρsρonsHΓtHsxxg^V]]H~γ–VHPhysicalpReviewpCTH2019TH
YXXTH 2.7 14

364
wγΓsurγψγntsHoμHtπγHΛπΓrψHσγtHΛrossHsγΛtρonHΓnαHnuΛχγΓrHψoαρμρΛΓtρonHμΓΛtorHρnHpzΔHΛoχχρsρonsHΓtH
sxxg^VXZ´ ~γ–VHPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2017TH
aaZTH[X_U[Zc

4.2 14

363 }γΓrΛπHμorHrρννsHΔosonHpΓρrHproαuΛtρonHρnHtπγHΔΔˇ�ˇ�HμρnΓχHstΓtγHρnHprotonUprotonHΛoχχρsρonsHΓtH
PsQgbHH~γ–VHPhysicalpReviewpDTH2017THc_TH 4.9 14

362
wγΓsurγψγntHoμHtπγHPHψΓtπrψ{t}ovγrχρnγ{ψΓtπrψ{t}}HQHproαuΛtρonHΛrossHsγΛtρonHusρnνHγvγntsHwρtπH
onγHχγptonHΓnαHΓtHχγΓstHonγHσγtHρnHppHΛoχχρsρonsHΓtHPHsqrt{s}gY[HQH~γ–VHJournalpofpHighpEnergypPhysicsTH
2017THZXYaTHY

5.4 14

361
wγΓsurγψγntsHoμHproαuΛtρonHΛrossHsγΛtρonsHoμH µHΓnαHsΓψγUsρνnH  HΔosonHpΓρrsHρnHΓssoΛρΓtρonH
wρtπHtwoHσγtsHρnHprotonUprotonHΛoχχρsρonsHΓtHsgY[~γ–VHPhysicspLetters,pSectionpB:pNuclear,pElementaryp
ParticlepandpHigh-EnergypPhysicsTH2020THbXcTHY[^aYX

4.2 14

360 }γΓrΛπHμorHrρννsHΔosonHoμμUsπγχχHproαuΛtρonHρnHprotonUprotonHΛoχχρsρonsHΓtHaHΓnαHbH~γ–HΓnαH
αγrρvΓtρonHoμHΛonstrΓρntsHonHρtsHtotΓχHαγΛΓyHwραtπVHJournalpofpHighpEnergypPhysicsTH2016THZXY_THY 5.4 14

359 }γΓrΛπHμorHvγΛtorχρτγHχγptonsHρnHψuχtρχγptonHμρnΓχHstΓtγsHρnHprotonUprotonHΛoχχρsρonsHΓtHsgY[HH~γ–VH
PhysicalpReviewpDTH2019THYXXTH 4.9 14

358
}γΓrΛπHμorHnγwHpπγnoψγnΓHρnHμρnΓχHstΓtγsHwρtπHtwoHopposρtγUΛπΓrνγTHsΓψγUμχΓvorHχγptonsTHσγtsTHΓnαH
ψρssρnνHtrΓnsvγrsγHψoψγntuψHρnHppHΛoχχρsρonsHΓtHPHsqrt{s}gY[HQH~γ–VHJournalpofpHighpEnergypPhysicsTH
2018THZXYbTHY

5.4 14

357
}γΓrΛπHμorHΓnHγxotρΛHαγΛΓyHoμHtπγHrρννsHΔosonHtoHΓHpΓρrHoμHχρνπtHpsγuαosΛΓχΓrsHρnHtπγHμρnΓχHstΓtγHoμH
twoHψuonsHΓnαHtwoHˇ�HχγptonsHρnHprotonUprotonHΛoχχρsρonsHΓtHPHsqrt{s}gY[HQH~γ–VHJournalpofpHighp
EnergypPhysicsTH2018THZXYbTHY

5.4 14

356 wγΓsurγψγntsHoμHtπγHαρμμγrγntρΓχHσγtHΛrossHsγΛtρonHΓsHΓHμunΛtρonHoμHtπγHσγtHψΓssHρnHαρσγtHγvγntsHμroψH
protonUprotonHΛoχχρsρonsHΓtHPHsqrt{s}gY[HQH~γ–VHJournalpofpHighpEnergypPhysicsTH2018THZXYbTHY 5.4 14

355 }γΓrΛπHμorHpπysρΛsHΔγyonαHtπγHstΓnαΓrαHψoαγχHρnHπρνπUψΓssHαρpπotonHγvγntsHμroψHprotonUprotonH
ΛoχχρsρonsHΓtHsgY[HH~γ–VHPhysicalpReviewpDTH2018THcbTH 4.9 14

354 }γΓrΛπHμorHsupγrsyψψγtryHρnHγvγntsHwρtπHΓHˇ�HχγptonHpΓρrHΓnαHψρssρnνHtrΓnsvγrsγHψoψγntuψHρnH
protonUprotonHΛoχχρsρonsHΓtHPHsqrt{s}gY[HQH~γ–VHJournalpofpHighpEnergypPhysicsTH2018THZXYbTHY 5.4 14

353
yΔsγrvΓtρonHoμHprotonUtΓννγαTHΛγntrΓχHPsγψρQγxΛχusρvγHproαuΛtρonHoμHπρνπUψΓssHχγptonHpΓρrsHρnHppH
ΛoχχρsρonsHΓtHY[H~γ–HwρtπHtπγHmw}U~y~owHprγΛρsρonHprotonHspγΛtroψγtγrVHJournalpofpHighpEnergyp
PhysicsTH2018THZXYbTHY

5.4 14

352
}γΓrΛπHμorHπγΓvyHrγsonΓnΛγsHαγΛΓyρnνHρntoHΓHvγΛtorHΔosonHΓnαHΓHrρννsHΔosonHρnHμρnΓχHstΓtγsHwρtπH
ΛπΓrνγαHχγptonsTHnγutrρnosTHΓnαHΔHquΓrτsVHPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandp
High-EnergypPhysicsTH2017THa_bTHY[aUY_Z

4.2 13

351 }γΓrΛπHμorHrγsonΓntHPHψΓtπrψ{t}ovγrχρnγ{ψΓtπrψ{t}}HQHproαuΛtρonHρnHprotonUprotonHΛoχχρsρonsHΓtHPH
sqrt{s}gY[HQH~γ–VHJournalpofpHighpEnergypPhysicsTH2019THZXYcTHY 5.4 13

350
wγΓsurγψγntHoμHtπγHrΓtρoHoμHtπγHproαuΛtρonHΛrossHsγΛtρonsHtρψγsHΔrΓnΛπρnνHμrΓΛtρonsHoμHlH´–ΛHHUhHtWˇ�ˇ�H
´–HΓnαHl´–HUhHtWˇ�uH´–HΓnαHPHψΓtπrψ{ψΓtπΛΓχ{l}}χγμtP{ψΓtπrψ{l}}_{ψΓtπrψ{Λ}}√{pψ}toHψΓtπrψ{t}WpsρH
{pρ}√{pψH}{pρ}√{pψH}{pρ}√{ψp}rρνπtQWψΓtπrψ{ψΓtπΛΓχ{l}}χγμtP{ψΓtπrψ{l}}_{ψΓtπrψ{Λ}}√{pψ}toH
ψΓtπrψ{t}WpsρH{pρ}√{pψ}rρνπtQHQHρnHppHΛoχχρsρonsHΓtHPHsqrt{s}gaHQH~γ–VHJournalpofpHighpEnergypPhysicsTH
2015THZXY^THY

5.4 13
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349 monstrΓρntsHonHtπγHαouΔχγUpΓrtonHsΛΓttγrρnνHΛrossHsγΛtρonHμroψHsΓψγUsρνnH HΔosonHpΓρrHproαuΛtρonH
ρnHprotonUprotonHΛoχχρsρonsHΓtHPHsqrt{s}gbHQH~γ–VHJournalpofpHighpEnergypPhysicsTH2018THZXYbTHY 5.4 13

348 porwΓrαUΔΓΛτwΓrαHΓsyψψγtryHoμHnrγχχU±ΓnHχγptonHpΓρrsHρnHppHΛoχχρsρonsHΓtHℓporψuχΓdHsγγH
tγxt−ℓporψuχΓdHsγγHtγxt−VHEuropeanpPhysicalpJournalpCTH2016THa_TH[Z^ 4.2 13

347 }γΓrΛπHμorHΓHrρννsHΔosonHαγΛΓyρnνHρntoH˛‡i˛‡Uhâ��â�� ˛‡HwρtπHχowHαρχγptonHψΓssHρnHppHΛoχχρsρonsHΓtHsgb´ ~γ–VH
PhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2016THa^[TH[]YU[_Z 4.2 13

346 }γΓrΛπHμorHΓssoΛρΓtγαHproαuΛtρonHoμHΓHrρννsHΔosonHΓnαHΓHsρnνχγHtopHquΓrτHρnHprotonUprotonH
ΛoχχρsρonsHΓtHsgY[HH~γ–VHPhysicalpReviewpDTH2019THccTH 4.9 13

345 wγΓsurγψγntHoμHγxΛχusρvγH´ pπotoproαuΛtρonHρnHuχtrΓpγrρpπγrΓχHpzΔHΛoχχρsρonsHΓtVHEuropeanpPhysicalp
JournalpCTH2019THacTHaXZ 4.2 13

344 wγΓsurγψγntHoμHtπγHtopHquΓrτHψΓssHρnHtπγHΓχχUσγtsHμρnΓχHstΓtγHΓtHΓnαHΛoψΔρnΓtρonHwρtπHtπγH
χγptonSσγtsHΛπΓnnγχVHEuropeanpPhysicalpJournalpCTH2019THacTH[Y[ 4.2 13

343
wγΓsurγψγntHoμHPπΔoxH{t}{ΔΓr{πΔoxH{t}}}QHnorψΓχρsγαHψuχtρUαρμμγrγntρΓχHΛrossHsγΛtρonsHρnHP{tγxtH
{p}}{tγxtH{p}}HQHΛoχχρsρonsHΓtHPsqrt{s}gY[T{tγxtH{~γ–}}HQTHΓnαHsρψuχtΓnγousHαγtγrψρnΓtρonHoμHtπγHstronνH
ΛoupχρnνHstrγnνtπTHtopHquΓrτHpoχγHψΓssTHΓnαHpΓrtonHαρstrρΔutρonHμunΛtρonsVHEuropeanpPhysicalp
JournalpCTH2020THbXTHY

4.2 13

342 }γΓrΛπHμorHΛπΓrνγαHrρννsHΔosonsHαγΛΓyρnνHρntoHΓHtopHΓnαHΓHΔottoψHquΓrτHρnHtπγHΓχχUσγtHμρnΓχHstΓtγHoμH
ppHΛoχχρsρonsHΓtHPHsqrt{s}HQHgHY[H~γ–VHJournalpofpHighpEnergypPhysicsTH2020THZXZXTHY 5.4 13

341 nγΛoψposρnνHtrΓnsvγrsγHψoψγntuψHΔΓχΓnΛγHΛontrρΔutρonsHμorHquγnΛπγαHσγtsHρnHzΔzΔHΛoχχρsρonsHΓtHPH
sqrt{s_{ψΓtπrψ{x}eψΓtπrψ{x}}}gZVa_HQH~γ–VHJournalpofpHighpEnergypPhysicsTH2016THZXY_THY 5.4 13

340 wγΓsurγψγntHoμHtπγHtopHquΓrτHpoχΓrρzΓtρonHΓnαHtt´flHspρnHΛorrγχΓtρonsHusρnνHαρχγptonHμρnΓχHstΓtγsHρnH
protonUprotonHΛoχχρsρonsHΓtHsgY[HH~γ–VHPhysicalpReviewpDTH2019THYXXTH 4.9 13

339 }γΓrΛπHμorHPHψΓtπrψ{t}ovγrχρnγ{ψΓtπrψ{t}}ψΓtπrψ{r}HQHproαuΛtρonHρnHtπγHΓχχUσγtHμρnΓχHstΓtγHρnH
protonUprotonHΛoχχρsρonsHΓtHPHsqrt{s}gY[HQH~γ–VHJournalpofpHighpEnergypPhysicsTH2018THZXYbTHY 5.4 13

338 wγΓsurγψγntHoμHtπγHtopHquΓrτHψΓssHwρtπHχγptonSσγtsHμρnΓχHstΓtγsHusρnνHΛoχχρsρonsHΓtVHEuropeanp
PhysicalpJournalpCTH2018THabTHbcY 4.2 13

337 }γΓrΛπHμorHxΓrrowH|γsonΓnΛγsHρnHtπγHΔU~ΓννγαHnρσγtHwΓssH}pγΛtruψHρnHzrotonUzrotonHmoχχρsρonsHΓtH
sqrtℓs−gbHH~γ–VHPhysicalpReviewpLettersTH2018THYZXTHZXYbXY 7.4 13

336 }γΓrΛπHμorHαΓrτHψΓttγrHproαuΛγαHρnHΓssoΛρΓtρonHwρtπHΓHrρννsHΔosonHαγΛΓyρnνHtoHΓHpΓρrHoμHΔottoψH
quΓrτsHρnHprotonUprotonHΛoχχρsρonsHΓtVHEuropeanpPhysicalpJournalpCTH2019THacTHZbX 4.2 12

335 }γΓrΛπHμorHαρrγΛtHtopHsquΓrτHpΓρrHproαuΛtρonHρnHγvγntsHwρtπHonγHχγptonTHσγtsTHΓnαHψρssρnνHtrΓnsvγrsγH
ψoψγntuψHΓtHY[H~γ–HwρtπHtπγHmw}HγxpγrρψγntVHJournalpofpHighpEnergypPhysicsTH2020THZXZXTHY 5.4 12

334 }γΓrΛπHμorHΓHxΓrrowH|γsonΓnΛγHvρνπtγrHtπΓnHZXX´ qγ–HnγΛΓyρnνHtoHΓHzΓρrHoμHwuonsHρnHzrotonUzrotonH
moχχρsρonsHΓtHsqrtℓs−gY[HH~γ–VHPhysicalpReviewpLettersTH2020THYZ]THY[YbXZ 7.4 12

333 }upprγssρonHoμHoxΛρtγαHiH}tΓtγsH|γχΓtρvγHtoHtπγHqrounαH}tΓtγHρnHzΔUzΔHmoχχρsρonsHΓtH
sqrtℓs−_{xx}g^VXZHH~γ–VHPhysicalpReviewpLettersTH2018THYZXTHY]Z[XY 7.4 12

332
wγΓsurγψγntsHoμHtt´flHΛrossHsγΛtρonsHρnHΓssoΛρΓtρonHwρtπHΔHσγtsHΓnαHρnΛχusρvγHσγtsHΓnαHtπγρrHrΓtρoHusρnνH
αρχγptonHμρnΓχHstΓtγsHρnHppHΛoχχρsρonsHΓtHsgY[~γ–VHPhysicspLetters,pSectionpB:pNuclear,pElementaryp
ParticlepandpHigh-EnergypPhysicsTH2018THaa_TH[^^U[ab

4.2 12

Silvio Donato

22



331 wγΓsurγψγntHoμHnorψΓχρzγαHαρμμγrγntρΓχHPHψΓtπrψ{t}ovγrχρnγ{ψΓtπrψ{t}}HQHΛrossHsγΛtρonsHρnHtπγH
αρχγptonHΛπΓnnγχHμroψHppHΛoχχρsρonsHΓtHPHsqrt{s}gY[HQH~γ–VHJournalpofpHighpEnergypPhysicsTH2018THZXYbTHY 5.4 12

330
}γΓrΛπHμorHsupγrsyψψγtryHρnHγvγntsHwρtπHsoμtHχγptonsTHχowHσγtHψuχtρpχρΛρtyTHΓnαHψρssρnνHtrΓnsvγrsγH
γnγrνyHρnHprotonâ��protonHΛoχχρsρonsHΓtHsgb´ ~γ–VHPhysicspLetters,pSectionpB:pNuclear,pElementaryp
ParticlepandpHigh-EnergypPhysicsTH2016THa^cTHcU[^

4.2 12

329 zrρnΛρpΓχUΛoψponγntHΓnΓχysρsHoμHtwoUpΓrtρΛχγHΓzρψutπΓχHΛorrγχΓtρonsHρnHzΔzΔHΓnαHpzΔHΛoχχρsρonsHΓtH
mw}VHPhysicalpReviewpCTH2017THc_TH 2.7 12

328 }γΓrΛπHμorHtopHquΓrτHαγΛΓysHvρΓHrρννsUΔosonUψγαρΓtγαHμχΓvorUΛπΓnνρnνHnγutrΓχHΛurrγntsHρnHppH
ΛoχχρsρonsHΓtHPHsqrt{s}gbHQH~γ–VHJournalpofpHighpEnergypPhysicsTH2017THZXYaTHY 5.4 12

327 }γΓrΛπHμorHχowUψΓssHrγsonΓnΛγsHαγΛΓyρnνHρntoHΔottoψHquΓrτUΓntρquΓrτHpΓρrsHρnHprotonUprotonH
ΛoχχρsρonsHΓtHsgY[HH~γ–VHPhysicalpReviewpDTH2019THccTH 4.9 12

326 }γΓrΛπHμorHχonνUχρvγαHpΓrtρΛχγsHwρtπHαρspχΓΛγαHvγrtρΛγsHρnHψuχtρσγtHγvγntsHρnHprotonUprotonHΛoχχρsρonsH
ΓtHsgY[HH~γ–VHPhysicalpReviewpDTH2018THcbTH 4.9 12

325 wγΓsurγψγntHoμHσγtHsuΔstruΛturγHoΔsγrvΓΔχγsHρnHtt´flHγvγntsHμroψHprotonUprotonHΛoχχρsρonsHΓtH
sgY[HH~γ–VHPhysicalpReviewpDTH2018THcbTH 4.9 12

324
}γΓrΛπγsHμorHpΓρrHproαuΛtρonHoμHΛπΓrνρnosHΓnαHtopHsquΓrτsHρnHμρnΓχHstΓtγsHwρtπHtwoHopposρtγχyH
ΛπΓrνγαHχγptonsHρnHprotonUprotonHΛoχχρsρonsHΓtHPHsqrt{s}gY[HQH~γ–VHJournalpofpHighpEnergypPhysicsTH
2018THZXYbTHY

5.4 12

323 }tuαργsHoμHΓnαHψγsonsHρnΛχuαρnνHtπγHoΔsγrvΓtρonHoμHtπγHαγΛΓyHρnHprotonUprotonHΛoχχρsρonsHΓtVH
EuropeanpPhysicalpJournalpCTH2018THabTHc[c 4.2 12

322 oχγΛtrowγΓτHproαuΛtρonHoμHtwoHσγtsHρnHΓssoΛρΓtρonHwρtπHΓHµHΔosonHρnHprotonâ��protonHΛoχχρsρonsHΓtH
Psqrt{s}gHQHY[PTtγxtH{~γ–}QVHEuropeanpPhysicalpJournalpCTH2018THabTHY 4.2 12

321 }γΓrΛπHμorHsρnνχγHproαuΛtρonHoμHvγΛtorUχρτγHquΓrτsHαγΛΓyρnνHtoHΓHΔHquΓrτHΓnαHΓHrρννsHΔosonVHJournalp
ofpHighpEnergypPhysicsTH2018THZXYbTHY 5.4 12

320
}γΓrΛπHμorHtπγHpΓρrHproαuΛtρonHoμHtπρrαUνγnγrΓtρonHsquΓrτsHwρtπHtwoUΔoαyHαγΛΓysHtoHΓHΔottoψHorH
ΛπΓrψHquΓrτHΓnαHΓHnγutrΓχρnoHρnHprotonâ��protonHΛoχχρsρonsHΓtHsgY[~γ–VHPhysicspLetters,pSectionpB:p
Nuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2018THaabTHZ_[UZcY

4.2 12

319 }γΓrΛπHμorH|UpΓrρtyHvρoχΓtρnνHsupγrsyψψγtryHwρtπHαρspχΓΛγαHvγrtρΛγsHρnHprotonUprotonHΛoχχρsρonsHΓtH
sgbHH~γ–VHPhysicalpReviewpDTH2017THc^TH 4.9 11

318
}γΓrΛπHμorHsρnνχγHproαuΛtρonHoμHΓHπγΓvyHvγΛtorUχρτγH~HquΓrτHαγΛΓyρnνHtoHΓHrρννsHΔosonHΓnαHΓHtopH
quΓrτHwρtπHΓHχγptonHΓnαHσγtsHρnHtπγHμρnΓχHstΓtγVHPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlep
andpHigh-EnergypPhysicsTH2017THaaYTHbXUYX^

4.2 11

317 }γΓrΛπHμorHnγwHpπysρΛsHρnHtπγHψonopπotonHμρnΓχHstΓtγHρnHprotonUprotonHΛoχχρsρonsHΓtHPHsqrt{s}gY[HQH
~γ–VHJournalpofpHighpEnergypPhysicsTH2017THZXYaTHY 5.4 11

316 }γΓrΛπHμorHΓHπγΓvyHrρννsHΔosonHαγΛΓyρnνHtoHΓHpΓρrHoμH HΔosonsHρnHprotonUprotonHΛoχχρsρonsHΓtHPH
sqrt{s}HQHgHY[H~γ–VHJournalpofpHighpEnergypPhysicsTH2020THZXZXTHY 5.4 11

315 zroαuΛtρonHoμH˛�ΛSHΔΓryonsHρnHprotonUprotonHΓnαHχγΓαUχγΓαHΛoχχρsρonsHΓtHsxxg^VXZ~γ–VHPhysicsp
Letters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2020THbX[THY[^[Zb 4.2 11

314 wγΓsurγψγntHoμHΓssoΛρΓtγαHµHSHΛπΓrψHproαuΛtρonHρnHprotonUprotonHΛoχχρsρonsHΓtVHEuropeanpPhysicalp
JournalpCTH2018THabTHZba 4.2 11
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313 wγΓsurγψγntHoμHtπγHΛπΓrνγHΓsyψψγtryHρnHtopHquΓrτHpΓρrHproαuΛtρonHρnHppHΛoχχρsρonsHΓtHsgbHH~γ–H
usρnνHΓHtγψpχΓtγHψγtπoαVHPhysicalpReviewpDTH2016THc[TH 4.9 11

312 zπγnoψγnoχoνρΛΓχHw}}wHρntγrprγtΓtρonHoμHmw}HsγΓrΛπγsHρnHppHΛoχχρsρonsHΓtHPHsqrt{s}gaHQHΓnαHbH~γ–VH
JournalpofpHighpEnergypPhysicsTH2016THZXY_THY 5.4 11

311 }γΓrΛπHμorHnγutrΓχHw}}wHrρννsHΔosonsHαγΛΓyρnνHtoH˛…S˛…â��HρnHppHΛoχχρsρonsHΓtHsga´ Γnα´ b´ ~γ–VHPhysicsp
Letters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2016THa^ZTHZZYUZ]_ 4.2 11

310 wγΓsurγψγntHoμHtπγHΓssoΛρΓtγαHproαuΛtρonHoμHΓHsρnνχγHtopHquΓrτHΓnαHΓHµHΔosonHρnHppHΛoχχρsρonsHΓtH
sgY[~γ–VHPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2018THaacTH[^bU[b]4.2 11

309 }γΓrΛπHμorHw}}wHrρννsHΔosonsHαγΛΓyρnνHtoH˛…S˛…â��HρnHprotonUprotonHΛoχχρsρonsHΓtHsgY[~γ–VHPhysicsp
Letters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2019THacbTHY[]ccZ 4.2 11

308 wγΓsurγψγntHoμHσγtHψuχtρpχρΛρtyHαρstrρΔutρonsHρnHℓporψuχΓdHsγγHtγxt−HproαuΛtρonHρnHppHΛoχχρsρonsHΓtH
ℓporψuχΓdHsγγHtγxt−VHEuropeanpPhysicalpJournalpCTH2014THa]TH[XY] 4.2 11

307
}γΓrΛπHμorHsρnνχγHproαuΛtρonHoμHvγΛtorUχρτγHquΓrτsHαγΛΓyρnνHρntoHΓHΔHquΓrτHΓnαHΓH HΔosonHρnH
protonâ��protonHΛoχχρsρonsHΓtHsgY[~γ–VHPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandp
High-EnergypPhysicsTH2017THaaZTH_[]U_^_

4.2 11

306 yΔsγrvΓtρonHoμH~opH{uΓrτHzroαuΛtρonHρnHzrotonUxuΛχγusHmoχχρsρonsVHPhysicalpReviewpLettersTH2017TH
YYcTHZ]ZXXY 7.4 11

305 wγΓsurγψγntsHoμHαρμμγrγntρΓχHproαuΛtρonHΛrossHsγΛtρonsHμorHΓHµHΔosonHρnHΓssoΛρΓtρonHwρtπHσγtsHρnHppH
ΛoχχρsρonsHΓtHPHsqrt{s}gbHQH~γ–VHJournalpofpHighpEnergypPhysicsTH2017THZXYaTHY 5.4 11

304 }γΓrΛπHμorHγχγΛtrowγΓτHproαuΛtρonHoμHΛπΓrνρnosHΓnαHnγutrΓχρnosHρnH rHγvγntsHρnHprotonUprotonH
ΛoχχρsρonsHΓtHPHsqrt{s}gY[HQH~γ–VHJournalpofpHighpEnergypPhysicsTH2017THZXYaTHY 5.4 11

303 }γΓrΛπHμorHnγwHpπysρΛsHwρtπHαρσγtHΓnνuχΓrHαρstrρΔutρonsHρnHprotonUprotonHΛoχχρsρonsHΓtHPHsqrt{s}gY[HQH
~γ–VHJournalpofpHighpEnergypPhysicsTH2017THZXYaTHY 5.4 11

302 }γΓrΛπHμorHsupγrsyψψγtryHρnHtπγHvγΛtorUΔosonHμusρonHtopoχoνyHρnHprotonUprotonHΛoχχρsρonsHΓtHPH
sqrt{s}gbHQH~γ–VHJournalpofpHighpEnergypPhysicsTH2015THZXY^THY 5.4 11

301 }γΓrΛπHμorHsupγrsyψψγtryHwρtπHrΓzorHvΓrρΓΔχγsHρnHppHΛoχχρsρonsHΓtHsgaHH~γ–VHPhysicalpReviewpDTH2014TH
cXTH 4.9 11

300 wγΓsurγψγntsHoμHαρμμγrγntρΓχHµHΔosonHproαuΛtρonHΛrossHsγΛtρonsHρnHprotonUprotonHΛoχχρsρonsHΓtHPH
sqrt{s}HQHgHY[H~γ–VHJournalpofpHighpEnergypPhysicsTH2019THZXYcTHY 5.4 11

299 zγrμorψΓnΛγHoμHtπγHrγΛonstruΛtρonHΓnαHραγntρμρΛΓtρonHoμHπρνπUψoψγntuψHψuonsHρnHprotonUprotonH
ΛoχχρsρonsHΓtHâ��sHgHY[H~γ–VHJournalpofpInstrumentationTH2020THY^THzXZXZaUzXZXZa 1 11

298 monstrΓρntsHonHΓnoψΓχousHr––HΛoupχρnνsHμroψHtπγHproαuΛtρonHoμHrρννsHΔosonsHαγΛΓyρnνHtoHˇ�HχγptonH
pΓρrsVHPhysicalpReviewpDTH2019THYXXTH 4.9 11

297 mπΓrνγαUpΓrtρΛχγHnuΛχγΓrHψoαρμρΛΓtρonHμΓΛtorsHρnH¯γ¯γHΛoχχρsρonsHΓtHPHsqrt{s_{ψΓtπrψ{xx}}}HgH^V]]HQH
~γ–VHJournalpofpHighpEnergypPhysicsTH2018THZXYbTHY 5.4 11

296 }γΓrΛπHμorHµ˛‡HrγsonΓnΛγsHusρnνHχγptonρΛHΓnαHπΓαronρΛHμρnΓχHstΓtγsHρnHprotonUprotonHΛoχχρsρonsHΓtHPH
sqrt{s}gY[HQH~γ–VHJournalpofpHighpEnergypPhysicsTH2018THZXYbTHY 5.4 11
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295 }γΓrΛπHμorHtπγHαγΛΓyHoμHΓHrρννsHΔosonHρnHtπγHâ��â�� ˛‡HΛπΓnnγχHρnHprotonUprotonHΛoχχρsρonsHΓtHPHsqrt{s}gY[HQH
~γ–VHJournalpofpHighpEnergypPhysicsTH2018THZXYbTHY 5.4 11

294
}γΓrΛπHμorHΔγyonαHtπγHstΓnαΓrαHψoαγχHrρννsHΔosonsHαγΛΓyρnνHρntoHΓHPH
ψΓtπrψ{Δ}ovγrχρnγ{ψΓtπrψ{Δ}}HQHpΓρrHρnHppHΛoχχρsρonsHΓtHPHsqrt{s}gY[HQH~γ–VHJournalpofpHighpEnergyp
PhysicsTH2018THZXYbTHY

5.4 11

293
wγΓsurγψγntsHoμHtπγHppHUhH µHρnΛχusρvγHΓnαHαρμμγrγntρΓχHproαuΛtρonHΛrossHsγΛtρonsHΓnαHΛonstrΓρntsH
onHΛπΓrνγαHΓnoψΓχousHtrρpχγHνΓuνγHΛoupχρnνsHΓtHPHsqrt{s}HQHgHY[H~γ–VHJournalpofpHighpEnergypPhysicsTH
2019THZXYcTHY

5.4 10

292
}γΓrΛπHμorHnγwHnγutrΓχHrρννsHΔosonsHtπrouνπHtπγHPHψΓtπrψ{r}toHψΓtπrψ{µk}toH
{γχχ}√{S}{γχχ}√{U}ψΓtπrψ{Δ}ovγrχρnγ{ψΓtπrψ{Δ}}HQHproΛγssHρnHppHΛoχχρsρonsHΓtHPHsqrt{s}HQHgHY[H~γ–VH
JournalpofpHighpEnergypPhysicsTH2020THZXZXTHY

5.4 10

291 kHψuχtρUαρψγnsρonΓχHsγΓrΛπHμorHnγwHπγΓvyHrγsonΓnΛγsHαγΛΓyρnνHtoHΔoostγαHTHTHorHΔosonHpΓρrsHρnHtπγH
αρσγtHμρnΓχHstΓtγHΓtHY[´ VHEuropeanpPhysicalpJournalpCTH2020THbXTHZ[a 4.2 10

290 wγΓsurγψγntHoμHtπγHtrΓnsvγrsγHψoψγntuψHspγΛtruψHoμHtπγHrρννsHΔosonHproαuΛγαHρnHppHΛoχχρsρonsH
ΓtHPHsqrt{s}gbHQH~γ–HusρnνHrHUhH  HαγΛΓysVHJournalpofpHighpEnergypPhysicsTH2017THZXYaTHY 5.4 10

289 wγΓsurγψγntHoμHtπγHtopHquΓrτHψΓssHusρnνHΛπΓrνγαHpΓrtρΛχγsHρnHppHΛoχχρsρonsHΓtHsgbHH~γ–VHPhysicalp
ReviewpDTH2016THc[TH 4.9 10

288 }γΓrΛπHμorHsupγrsyψψγtryHρnHppHΛoχχρsρonsHΓtHsgbHH~γ–HρnHμρnΓχHstΓtγsHwρtπHΔoostγαH HΔosonsHΓnαHΔH
σγtsHusρnνHrΓzorHvΓrρΓΔχγsVHPhysicalpReviewpDTH2016THc[TH 4.9 10

287 }γΓrΛπHμorHγxΛρtγαHχγptonsHρnHprotonUprotonHΛoχχρsρonsHΓtHPHsqrt{s}gbHQH~γ–VHJournalpofpHighpEnergyp
PhysicsTH2016THZXY_THY 5.4 10

286
wγΓsurγψγntHoμHspρnHΛorrγχΓtρonsHρnHttiHproαuΛtρonHusρnνHtπγHψΓtrρxHγχγψγntHψγtπoαHρnHtπγH
ψuonSσγtsHμρnΓχHstΓtγHρnHppHΛoχχρsρonsHΓtHsgb´ ~γ–VHPhysicspLetters,pSectionpB:pNuclear,pElementaryp
ParticlepandpHigh-EnergypPhysicsTH2016THa^bTH[ZYU[]_

4.2 10

285 moψΔρnΓtρonHoμHmw}HsγΓrΛπγsHμorHπγΓvyHrγsonΓnΛγsHαγΛΓyρnνHtoHpΓρrsHoμHΔosonsHorHχγptonsVHPhysicsp
Letters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2019THacbTHY[]c^Z 4.2 10

284 }γΓrΛπHμorHstΓnαΓrαHψoαγχHproαuΛtρonHoμHμourHtopHquΓrτsHρnHprotonâ��protonHΛoχχρsρonsHΓtHsgY[´ ~γ–VH
PhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2017THaaZTH[[_U[^b 4.2 10

283
}γΓrΛπHμorHπρνπUψΓssHµ˛‡HrγsonΓnΛγsHρnHprotonâ��protonHΛoχχρsρonsHΓtHsgbHΓnαHY[H~γ–HusρnνHσγtH
suΔstruΛturγHtγΛπnρquγsVHPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-Energyp
PhysicsTH2017THaaZTH[_[U[ba

4.2 10

282
}γΓrΛπHμorHΔχΓΛτHπoχγsHΓnαHotπγrHnγwHpπγnoψγnΓHρnHπρνπUψuχtρpχρΛρtyHμρnΓχHstΓtγsHρnHprotonâ��protonH
ΛoχχρsρonsHΓtHsgY[~γ–VHPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysics
TH2017THaa]THZacU[Xa

4.2 10

281 wγΓsurγψγntsHoμHαρμμγrγntρΓχHΛrossHsγΛtρonsHμorHΓssoΛρΓtγαHproαuΛtρonHoμHΓH HΔosonHΓnαHσγtsHρnH
protonUprotonHΛoχχρsρonsHΓtHsgbHH~γ–VHPhysicalpReviewpDTH2017THc^TH 4.9 10

280 wγΓsurγψγntsHoμHσγtHΛπΓrνγHwρtπHαρσγtHγvγntsHρnHppHΛoχχρsρonsHΓtHPHsqrt{s}gbHQH~γ–VHJournalpofpHighp
EnergypPhysicsTH2017THZXYaTHY 5.4 10

279 }γΓrΛπHμorHΓssoΛρΓtγαHproαuΛtρonHoμHΓHµHΔosonHwρtπHΓHsρnνχγHtopHquΓrτHΓnαHμorHtµHμχΓvourUΛπΓnνρnνH
ρntγrΓΛtρonsHρnHppHΛoχχρsρonsHΓtHPHsqrt{s}gbHQH~γ–VHJournalpofpHighpEnergypPhysicsTH2017THZXYaTHY 5.4 10

278
}γΓrΛπHμorHsupγrsyψψγtryHρnHγvγntsHwρtπHΓtHχγΓstHonγHpπotonTHψρssρnνHtrΓnsvγrsγHψoψγntuψTHΓnαH
χΓrνγHtrΓnsvγrsγHγvγntHΓΛtρvρtyHρnHprotonUprotonHΛoχχρsρonsHΓtHPHsqrt{s}gY[HQH~γ–VHJournalpofpHighp
EnergypPhysicsTH2017THZXYaTHY

5.4 10
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277 wγΓsurγψγntHoμHpropγrtργsHoμHPH{ψΓtπrψ{l}}_{ψΓtπrψ{s}}√XHQUhH˛…S˛…â��HαγΛΓysHΓnαHsγΓrΛπHμorHlXUhH˛…S˛…â��H
wρtπHtπγHmw}HγxpγrρψγntVHJournalpofpHighpEnergypPhysicsTH2020THZXZXTHY 5.4 10

276
wγΓsurγψγntHoμHtπγH±PY}QHpΓρrHproαuΛtρonHΛrossHsγΛtρonHΓnαHsγΓrΛπHμorHrγsonΓnΛγsHαγΛΓyρnνHtoH
±PY}Q˛…S˛…â��HρnHprotonUprotonHΛoχχρsρonsHΓtHsgY[~γ–VHPhysicspLetters,pSectionpB:pNuclear,pElementaryp
ParticlepandpHigh-EnergypPhysicsTH2020THbXbTHY[^^ab

4.2 10

275
wγΓsurγψγntHoμHtπγHµ˛‡Uh˛‰˛‰i˛‡HproαuΛtρonHΛrossHsγΛtρonHρnHppHΛoχχρsρonsHΓtHsgbH~γ–HΓnαHχρψρtsHonH
ΓnoψΓχousHµµ˛‡HΓnαHµ˛‡˛‡HtrρχρnγΓrHνΓuνγHΔosonHΛoupχρnνsVHPhysicspLetters,pSectionpB:pNuclear,p
ElementarypParticlepandpHigh-EnergypPhysicsTH2016THa_XTH]]bU]_b

4.2 10

274 wγΓsurγψγntHoμHtπγHρnγχΓstρΛHΛrossHsγΛtρonHρnHprotonâ��χγΓαHΛoχχρsρonsHΓtHsxxg^VXZ~γ–VHPhysicsp
Letters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2016THa^cTH_]YU__Z 4.2 10

273 }γΓrΛπHμorHtπγHΓssoΛρΓtγαHproαuΛtρonHoμHΓHrρννsHΔosonHwρtπHΓHsρnνχγHtopHquΓrτHρnHprotonUprotonH
ΛoχχρsρonsHΓtHPHsqrt{s}gbHQH~γ–VHJournalpofpHighpEnergypPhysicsTH2016THZXY_THY 5.4 10

272 }γΓrΛπHμorHχowHψΓssHvγΛtorHrγsonΓnΛγsHαγΛΓyρnνHρntoHquΓrτUΓntρquΓrτHpΓρrsHρnHprotonUprotonH
ΛoχχρsρonsHΓtHsgY[HH~γ–VHPhysicalpReviewpDTH2019THYXXTH 4.9 10

271 }γΓrΛπHμorHrγsonΓntHpΓρrHproαuΛtρonHoμHrρννsHΔosonsHαγΛΓyρnνHtoHΔottoψHquΓrτUΓntρquΓrτHpΓρrsHρnH
protonUprotonHΛoχχρsρonsHΓtHY[H~γ–VHJournalpofpHighpEnergypPhysicsTH2018THZXYbTHY 5.4 10

270
wγΓsurγψγntsHoμHαρμμγrγntρΓχHΛrossHsγΛtρonsHoμHtopHquΓrτHpΓρrHproαuΛtρonHΓsHΓHμunΛtρonHoμHτρnγψΓtρΛH
γvγntHvΓrρΓΔχγsHρnHprotonUprotonHΛoχχρsρonsHΓtHPHsqrt{s}gY[HQH~γ–VHJournalpofpHighpEnergypPhysicsTH2018
THZXYbTHY

5.4 10

269 snΛχusρvγHsγΓrΛπHμorHsupγrsyψψγtryHusρnνHrΓzorHvΓrρΓΔχγsHρnHppHΛoχχρsρonsHΓtHsgY[HH~γ–VHPhysicalp
ReviewpDTH2017THc^TH 4.9 9

268 wγΓsurγψγntHoμHΓssoΛρΓtγαHproαuΛtρonHoμHΓHΔosonHΓnαHΓHΛπΓrψHquΓrτHρnHprotonUprotonHΛoχχρsρonsHΓtVH
EuropeanpPhysicalpJournalpCTH2019THacTHZ_c 4.2 9

267 }γΓrΛπHμorHnγwHpπysρΛsHρnHμρnΓχHstΓtγsHwρtπHΓHsρnνχγHpπotonHΓnαHψρssρnνHtrΓnsvγrsγHψoψγntuψHρnH
protonUprotonHΛoχχρsρonsHΓtHPHsqrt{s}gY[HQH~γ–VHJournalpofpHighpEnergypPhysicsTH2019THZXYcTHY 5.4 9

266 |unnρnνHoμHtπγHtopHquΓrτHψΓssHμroψHprotonUprotonHΛoχχρsρonsHΓtHsgY[~γ–VHPhysicspLetters,pSectionpB:p
Nuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2020THbX[THY[^Z_[ 4.2 9

265 kHsγΓrΛπHμorHtπγHstΓnαΓrαHψoαγχHrρννsHΔosonHαγΛΓyρnνHtoHΛπΓrψHquΓrτsVHJournalpofpHighpEnergyp
PhysicsTH2020THZXZXTHY 5.4 9

264
}γΓrΛπHμorHνΓuνγUψγαρΓtγαHsupγrsyψψγtryHρnHγvγntsHwρtπHΓtHχγΓstHonγHpπotonHΓnαHψρssρnνH
trΓnsvγrsγHψoψγntuψHρnHppHΛoχχρsρonsHΓtHsgY[~γ–VHPhysicspLetters,pSectionpB:pNuclear,pElementaryp
ParticlepandpHigh-EnergypPhysicsTH2018THabXTHYYbUY][

4.2 9

263 wγΓsurγψγntsHoμHttiHΛπΓrνγHΓsyψψγtryHusρnνHαρχγptonHμρnΓχHstΓtγsHρnHppHΛoχχρsρonsHΓtHsgb~γ–VH
PhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2016THa_XTH[_^U[b_ 4.2 9

262 }γΓrΛπHμorHαΓrτHψΓttγrHρnHprotonUprotonHΛoχχρsρonsHΓtHbH~γ–HwρtπHψρssρnνHtrΓnsvγrsγHψoψγntuψHΓnαH
vγΛtorHΔosonHtΓννγαHσγtsVHJournalpofpHighpEnergypPhysicsTH2016THZXY_THY 5.4 9

261 kzρψutπΓχHαγΛorrγχΓtρonHoμHσγtsHwραγχyHsγpΓrΓtγαHρnHrΓpραρtyHρnHppHΛoχχρsρonsHΓtHPHsqrt{s}gaHQH~γ–VH
JournalpofpHighpEnergypPhysicsTH2016THZXY_THY 5.4 9

260 }γΓrΛπHμorHγxotρΛHαγΛΓysHoμHΓHrρννsHΔosonHρntoHunαγtγΛtΓΔχγHpΓrtρΛχγsHΓnαHonγHorHψorγHpπotonsVH
PhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2016THa^[TH[_[U[bb 4.2 9
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259 wγΓsurγψγntHoμHΔHπΓαronHχρμγtρψγsHρnHppHΛoχχρsρonsHΓtVHEuropeanpPhysicalpJournalpCTH2018THabTH]^a 4.2 9

258
}γΓrΛπHμorHzπysρΛsHlγyonαHtπγH}tΓnαΓrαHwoαγχHρnHovγntsHwρtπHrρνπUwoψγntuψHrρννsHlosonsHΓnαH
wρssρnνH~rΓnsvγrsγHwoψγntuψHρnHzrotonUzrotonHmoχχρsρonsHΓtHY[´ ~γ–VHPhysicalpReviewpLettersTH2018TH
YZXTHZ]YbXY

7.4 9

257 }γΓrΛπHμorHtopHquΓrτHpΓrtnγrsHwρtπHΛπΓrνγH^W[HρnHtπγHsΓψγUsρνnHαρχγptonHΓnαHsρnνχγUχγptonHμρnΓχH
stΓtγsHρnHprotonUprotonHΛoχχρsρonsHΓtHPHsqrt{s}gY[HQH~γ–VHJournalpofpHighpEnergypPhysicsTH2019THZXYcTHY 5.4 9

256
}γΓrΛπHμorHΓssoΛρΓtγαHproαuΛtρonHoμHαΓrτHψΓttγrHwρtπHΓHrρννsHΔosonHαγΛΓyρnνHtoHPH
ψΓtπrψ{Δ}ovγrχρnγ{ψΓtπrψ{Δ}}HQHorH˛‡˛‡HΓtHPHsqrt{s}gY[HQH~γ–VHJournalpofpHighpEnergypPhysicsTH2017TH
ZXYaTHY

5.4 9

255 }γΓrΛπHμorHγχγΛtrowγΓτHproαuΛtρonHoμHΓHvγΛtorUχρτγHquΓrτHαγΛΓyρnνHtoHΓHtopHquΓrτHΓnαHΓHrρννsHΔosonH
usρnνHΔoostγαHtopoχoνργsHρnHμuχχyHπΓαronρΛHμρnΓχHstΓtγsVHJournalpofpHighpEnergypPhysicsTH2017THZXYaTHY 5.4 9

254
wγΓsurγψγntHoμHγχγΛtrowγΓτUρnαuΛγαHproαuΛtρonHoμH ˛‡HwρtπHtwoHσγtsHρnHppHΛoχχρsρonsHΓtHPHsqrt{s}gbHQH
~γ–HΓnαHΛonstrΓρntsHonHΓnoψΓχousHquΓrtρΛHνΓuνγHΛoupχρnνsVHJournalpofpHighpEnergypPhysicsTH2017TH
ZXYaTHY

5.4 9

253 }γΓrΛπHμorHΓnoψΓχousHtrρpχγHνΓuνγHΛoupχρnνsHρnH  HΓnαH µHproαuΛtρonHρnHχγptonHSHσγtHγvγntsHρnH
protonUprotonHΛoχχρsρonsHΓtHPHsqrt{s}HQHgHY[H~γ–VHJournalpofpHighpEnergypPhysicsTH2019THZXYcTHY 5.4 9

252 yΔsγrvΓtρonHoμHnuΛχγΓrHψoαρμρΛΓtρonsHρnH ´–HΔosonHproαuΛtρonHρnHpzΔHΛoχχρsρonsHΓtHsxxgbVY_~γ–VH
PhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2020THbXXTHY[^X]b 4.2 9

251 }γΓrΛπHμorHΓHχρνπtHpsγuαosΛΓχΓrHrρννsHΔosonHρnHtπγHΔoostγαH˛…˛…ˇ� ˇ�HμρnΓχHstΓtγHρnHprotonUprotonH
ΛoχχρsρonsHΓtHPHsqrt{s}HQHgHY[H~γ–VHJournalpofpHighpEnergypPhysicsTH2020THZXZXTHY 5.4 9

250
}γΓrΛπHμorHχγptonHμχΓvourHvρoχΓtρnνHαγΛΓysHoμHπγΓvyHrγsonΓnΛγsHΓnαHquΓntuψHΔχΓΛτHπoχγsHtoHΓnH
ℓporψuχΓdHsγγHtγxt−HpΓρrHρnHprotonUprotonHΛoχχρsρonsHΓtHℓporψuχΓdHsγγHtγxt−VHEuropeanpPhysicalpJournalp
CTH2016THa_TH[Ya

4.2 9

249 }γΓrΛπHμorHΔχΓΛτHπoχγsHΓnαHspπΓχγronsHρnHπρνπUψuχtρpχρΛρtyHμρnΓχHstΓtγsHρnHprotonUprotonHΛoχχρsρonsHΓtHPH
sqrt{s}gY[HQH~γ–VHJournalpofpHighpEnergypPhysicsTH2018THZXYbTHY 5.4 9

248 wγΓsurγψγntHoμHΛπΓrνγαHpΓrtρΛχγHspγΛtrΓHρnHψρnρψuψUΔρΓsHγvγntsHμroψHprotonUprotonHΛoχχρsρonsHΓtVH
EuropeanpPhysicalpJournalpCTH2018THabTH_ca 4.2 9

247
}γΓrΛπHμorHΓHsρnνχyHproαuΛγαHtπρrαUνγnγrΓtρonHsΛΓχΓrHχγptoquΓrτHαγΛΓyρnνHtoHΓHˇ�HχγptonHΓnαHΓH
ΔottoψHquΓrτHρnHprotonUprotonHΛoχχρsρonsHΓtHPHsqrt{s}gY[HQH~γ–VHJournalpofpHighpEnergypPhysicsTH2018TH
ZXYbTHY

5.4 9

246 wγΓsurγψγntHoμHtπγHtopHquΓrτHψΓssHρnHtπγHαρχγptonρΛHtt´flHαγΛΓyHΛπΓnnγχHusρnνHtπγHψΓssHoΔsγrvΓΔχγsH
wΔâ��THw~ZTHΓnαHwΔâ��˛‰HρnHppHΛoχχρsρonsHΓtHsgbHH~γ–VHPhysicalpReviewpDTH2017THc_TH 4.9 8

245
}γΓrΛπHμorHsupγrsyψψγtryHwρtπHΓHΛoψprγssγαHψΓssHspγΛtruψHρnHtπγHvγΛtorHΔosonHμusρonHtopoχoνyH
wρtπHYUχγptonHΓnαHXUχγptonHμρnΓχHstΓtγsHρnHprotonUprotonHΛoχχρsρonsHΓtHPHsqrt{s}HQHgHY[H~γ–VHJournalpofp
HighpEnergypPhysicsTH2019THZXYcTHY

5.4 8

244 }γΓrΛπHμorHΛontΓΛtHρntγrΓΛtρonsHΓnαHχΓrνγHγxtrΓHαρψγnsρonsHρnHtπγHαρχγptonHψΓssHspγΛtrΓHμroψH
protonUprotonHΛoχχρsρonsHΓtHPHsqrt{s}gY[HQH~γ–VHJournalpofpHighpEnergypPhysicsTH2019THZXYcTHY 5.4 8

243 tγtH}πΓpγsHoμHssoχΓtγαHzπotonU~ΓννγαHtγtsHρnHzΔUzΔHΓnαHppHmoχχρsρonsHΓtHsqrtℓs_{xx}−g^VXZHH~γ–VH
PhysicalpReviewpLettersTH2019THYZZTHY^ZXXY 7.4 8

242
wγΓsurγψγntHoμHρnΛχusρvγHΓnαHαρμμγrγntρΓχHrρννsHΔosonHproαuΛtρonHΛrossHsγΛtρonsHρnHtπγHαρpπotonH
αγΛΓyHΛπΓnnγχHρnHprotonUprotonHΛoχχρsρonsHΓtHPHsqrt{s}gY[HQH~γ–VHJournalpofpHighpEnergypPhysicsTH2019TH
ZXYcTHY

5.4 8

(2019-2018)
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241 wγΓsurγψγntHoμHtopHquΓrτHpΓρrHproαuΛtρonHρnHΓssoΛρΓtρonHwρtπHΓHµHΔosonHρnHprotonUprotonHΛoχχρsρonsH
ΓtHPHsqrt{ψΓtπrψ{s}}HQHgHY[H~γ–VHJournalpofpHighpEnergypPhysicsTH2020THZXZXTHY 5.4 8

240 }γΓrΛπHμorHrρννsρnoHpΓρrHproαuΛtρonHρnHppHΛoχχρsρonsHΓtHsgY[HH~γ–HρnHμρnΓχHstΓtγsHwρtπHχΓrνγHψρssρnνH
trΓnsvγrsγHψoψγntuψHΓnαHtwoHrρννsHΔosonsHαγΛΓyρnνHvρΓHrUhΔΔ´flVHPhysicalpReviewpDTH2018THcaTH 4.9 8

239 moψpΓrρnνHtrΓnsvγrsγHψoψγntuψHΔΓχΓnΛγHoμHΔHσγtHpΓρrsHρnHppHΓnαHzΔzΔHΛoχχρsρonsHΓtHPH
sqrt{s_{ψΓtπrψ{xx}}}g^VXZHQH~γ–VHJournalpofpHighpEnergypPhysicsTH2018THZXYbTHY 5.4 8

238 }γΓrΛπHμorHsHΛπΓnnγχHsρnνχγHtopHquΓrτHproαuΛtρonHρnHppHΛoχχρsρonsHΓtHPHsqrt{s}gaHQHΓnαHbH~γ–VHJournalpofp
HighpEnergypPhysicsTH2016THZXY_THY 5.4 8

237 monstrΓρnρnνHqχuonHnρstrρΔutρonsHρnHxuΛχγρH’sρnνHnρσγtsHρnHzrotonUzrotonHΓnαHzrotonUvγΓαHmoχχρsρonsH
ΓtHsqrtℓs_{xx}−g^VXZHH~γ–VHPhysicalpReviewpLettersTH2018THYZYTHX_ZXXZ 7.4 8

236 }γΓrΛπHμorHαΓrτHψΓttγrHproαuΛγαHρnHΓssoΛρΓtρonHwρtπHΓHsρnνχγHtopHquΓrτHorHΓHtopHquΓrτHpΓρrHρnH
protonUprotonHΛoχχρsρonsHΓtHPHsqrt{s}gY[HQH~γ–VHJournalpofpHighpEnergypPhysicsTH2019THZXYcTHY 5.4 8

235 }γΓrΛπHμorHsρnνχγHproαuΛtρonHoμHvγΛtorUχρτγHquΓrτsHαγΛΓyρnνHtoHΓHµHΔosonHΓnαHΓHtopHorHΓHΔottoψH
quΓrτHρnHprotonUprotonHΛoχχρsρonsHΓtHPHsqrt{s}gY[HQH~γ–VHJournalpofpHighpEnergypPhysicsTH2017THZXYaTHY 5.4 8

234 wγΓsurγψγntHoμHtπγHtopHquΓrτHψΓssHusρnνHsρnνχγHtopHquΓrτHγvγntsHρnHprotonUprotonHΛoχχρsρonsHΓtH
ℓporψuχΓdHsγγHtγxt−´ ~γ–VHEuropeanpPhysicalpJournalpCTH2017THaaTH[^] 4.2 8

233 wγΓsurγψγntHoμHtπγHtrρpχγUαρμμγrγntρΓχHαρσγtHΛrossHsγΛtρonHρnHprotonUprotonHΛoχχρsρonsHΓtHΓnαH
ΛonstrΓρntsHonHpΓrtonHαρstrρΔutρonHμunΛtρonsVHEuropeanpPhysicalpJournalpCTH2017THaaTHa]_ 4.2 8

232
wγΓsurγψγntHoμHtπγHsρnνχγHtopHquΓrτHΓnαHΓntρquΓrτHproαuΛtρonHΛrossHsγΛtρonsHρnHtπγHtHΛπΓnnγχHΓnαH
tπγρrHrΓtρoHρnHprotonUprotonHΛoχχρsρonsHΓtHsgY[~γ–VHPhysicspLetters,pSectionpB:pNuclear,pElementaryp
ParticlepandpHigh-EnergypPhysicsTH2020THbXXTHY[^X]Z

4.2 8

231 }γΓrΛπHμorHγχγΛtrowγΓτHproαuΛtρonHoμHΓHvγΛtorUχρτγH~HquΓrτHusρnνHμuχχyHπΓαronρΛHμρnΓχHstΓtγsVHJournalp
ofpHighpEnergypPhysicsTH2020THZXZXTHY 5.4 8

230 }γΓrΛπHμorHpπysρΛsHΔγyonαHtπγHstΓnαΓrαHψoαγχHρnHψuχtρχγptonHμρnΓχHstΓtγsHρnHprotonUprotonH
ΛoχχρsρonsHΓtHPHsqrt{s}HQHgHY[H~γ–VHJournalpofpHighpEnergypPhysicsTH2020THZXZXTHY 5.4 8

229 ~rΓppρnνHρnHprotonHρrrΓαρΓtγαHpSUnUnSsρχρΛonHsγnsorsHΓtHμχuγnΛγsHΓntρΛρpΓtγαHΓtHtπγHrvUvrmHoutγrH
trΓΛτγrVHJournalpofpInstrumentationTH2016THYYTHzX]XZ[UzX]XZ[ 1 8

228 }γΓrΛπHμorHpΓρrUproαuΛγαHrγsonΓnΛγsHαγΛΓyρnνHtoHquΓrτHpΓρrsHρnHprotonUprotonHΛoχχρsρonsHΓtH
sgY[HH~γ–VHPhysicalpReviewpDTH2018THcbTH 4.9 8

227 knνuχΓrHΓnΓχysρsHoμHtπγHαγΛΓyHlSUhuS˛…S˛…â��HρnHprotonUprotonHΛoχχρsρonsHΓtHsgbHH~γ–VHPhysicalpReviewpDTH
2018THcbTH 4.9 8

226 wγΓsurγψγntHoμHtπγHunαγrχyρnνHγvγntHΓΛtρvρtyHρnHρnΛχusρvγHµHΔosonHproαuΛtρonHρnHprotonUprotonH
ΛoχχρsρonsHΓtHPHsqrt{s}gY[HQH~γ–VHJournalpofpHighpEnergypPhysicsTH2018THZXYbTHY 5.4 8

225
}γΓrΛπHμorH|UpΓrρtyHvρoχΓtρnνHsupγrsyψψγtryHρnHppHΛoχχρsρonsHΓtHsgY[~γ–HusρnνHΔHσγtsHρnHΓHμρnΓχHstΓtγH
wρtπHΓHsρnνχγHχγptonTHψΓnyHσγtsTHΓnαHπρνπHsuψHoμHχΓrνγUrΓαρusHσγtHψΓssγsVHPhysicspLetters,pSectionpB:p
Nuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2018THab[THYY]UY[c

4.2 8

224 }γΓrΛπHμorHsupγrsyψψγtryHρnHγvγntsHwρtπHonγHχγptonHΓnαHψuχtρpχγHσγtsHρnHprotonUprotonHΛoχχρsρonsHΓtH
sgY[HH~γ–VHPhysicalpReviewpDTH2017THc^TH 4.9 7
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223 }γΓrΛπHμorHγχγΛtrowγΓτHproαuΛtρonHoμHΛπΓrνρnosHρnHμρnΓχHstΓtγsHwρtπHtwoHˇ�HχγptonsHρnHppHΛoχχρsρonsHΓtHPH
sqrt{s}gbHQH~γ–VHJournalpofpHighpEnergypPhysicsTH2017THZXYaTHY 5.4 7

222 wγΓsurγψγntHoμHtπγHproαuΛtρonHΛrossHsγΛtρonHoμHΓH ´ ΔosonHρnHΓssoΛρΓtρonHwρtπHtwoHΔHσγtsHρnHppH
ΛoχχρsρonsHΓtHℓporψuχΓdHsγγHtγxt−VHEuropeanpPhysicalpJournalpCTH2017THaaTHcZ 4.2 7

221 }γΓrΛπHμorH}upγrsyψψγtryHρnHppHmoχχρsρonsHΓtHsqrtℓs−gY[HH~γ–HρnHtπγH}ρnνχγUvγptonHpρnΓχH}tΓtγH’sρnνH
tπγH}uψHoμHwΓssγsHoμHvΓrνγU|ΓαρusHtγtsVHPhysicalpReviewpLettersTH2017THYYcTHY^YbXZ 7.4 7

220 }γΓrΛπHμorHsupγrsyψψγtryHρnHtπγHΓχχUπΓαronρΛHμρnΓχHstΓtγHusρnνHtopHquΓrτHtΓννρnνHρnHppHΛoχχρsρonsHΓtH
sgY[HH~γ–VHPhysicalpReviewpDTH2017THc_TH 4.9 7

219 }tuαργsHoμHlγΓutyH}upprγssρonHvρΓHxonproψptHn√{X}HwγsonsHρnHzΔUzΔHmoχχρsρonsHΓtH
sqrtℓs_{xx}−g^VXZHH~γ–VHPhysicalpReviewpLettersTH2019THYZ[THXZZXXY 7.4 7

218 }γΓrΛπHμorHnΓrτHwΓttγrHzΓrtρΛχγsHzroαuΛγαHρnHkssoΛρΓtρonHwρtπHΓH~opH{uΓrτHzΓρrHΓtHsqrtℓs−gY[HH~γ–VH
PhysicalpReviewpLettersTH2019THYZZTHXYYbX[ 7.4 7

217 wγΓsurγψγntHoμHtπγHγnγrνyHαγnsρtyHΓsHΓHμunΛtρonHoμHpsγuαorΓpραρtyHρnHprotonâ��protonHΛoχχρsρonsHΓtH
Psqrt{s}HgY[TtγxtH{~γ–}HQVHEuropeanpPhysicalpJournalpCTH2019THacTHY 4.2 7

216 }γΓrΛπHμorHrΓrγHαγΛΓysHoμHΓnαHrρννsHΔosonsHtoHΓnαHΓHpπotonHρnHprotonUprotonHΛoχχρsρonsHΓtHgHY[VH
EuropeanpPhysicalpJournalpCTH2019THacTHc] 4.2 7

215 }γΓrΛπHμorHproαuΛtρonHoμHrρννsHΔosonHpΓρrsHρnHtπγHμourHΔHquΓrτHμρnΓχHstΓtγHusρnνHχΓrνγUΓrγΓHσγtsHρnH
protonUprotonHΛoχχρsρonsHΓtHPHsqrt{s}gY[HQH~γ–VHJournalpofpHighpEnergypPhysicsTH2019THZXYcTHY 5.4 7

214 }γΓrΛπHμorHπγΓvyHrγsonΓnΛγsHαγΛΓyρnνHρntoHtwoHrρννsHΔosonsHorHρntoHΓHrρννsHΔosonHΓnαHΓH HorHµH
ΔosonHρnHprotonUprotonHΛoχχρsρonsHΓtHY[H~γ–VHJournalpofpHighpEnergypPhysicsTH2019THZXYcTHY 5.4 7

213
wγΓsurγψγntHoμHtπγHΛrossHsγΛtρonHμorHγχγΛtrowγΓτHproαuΛtρonHoμHΓHµHΔosonTHΓHpπotonHΓnαHtwoHσγtsH
ρnHprotonUprotonHΛoχχρsρonsHΓtHPHsqrt{ψΓtπrψ{s}}HQHgHY[H~γ–HΓnαHΛonstrΓρntsHonHΓnoψΓχousHquΓrtρΛH
ΛoupχρnνsVHJournalpofpHighpEnergypPhysicsTH2020THZXZXTHY

5.4 7

212 }γΓrΛπHμorHαΓrτHψΓttγrHpΓrtρΛχγsHproαuΛγαHρnHΓssoΛρΓtρonHwρtπHΓHrρννsHΔosonHρnHprotonUprotonH
ΛoχχρsρonsHΓtHPHsqrt{ψΓtπrψ{s}}HQHgHY[H~γ–VHJournalpofpHighpEnergypPhysicsTH2020THZXZXTHY 5.4 7

211 }γΓrΛπHμorHsupγrsyψψγtryHρnHppHΛoχχρsρonsHΓtHPHsqrt{s}gY[HQH~γ–HρnHtπγHsρnνχγUχγptonHμρnΓχHstΓtγHusρnνH
tπγHsuψHoμHψΓssγsHoμHχΓrνγUrΓαρusHσγtsVHJournalpofpHighpEnergypPhysicsTH2016THZXY_THY 5.4 7

210 wγΓsurγψγntHoμHtopHquΓrτHpoχΓrρsΓtρonHρnHtUΛπΓnnγχHsρnνχγHtopHquΓrτHproαuΛtρonVHJournalpofpHighp
EnergypPhysicsTH2016THZXY_THY 5.4 7

209 tγtHpropγrtργsHρnHzΔzΔHΓnαHppHΛoχχρsρonsHΓtHPHsqrt{s_{ψΓtπrψ{x}eψΓtπrψ{x}}}g^VXZHQH~γ–VHJournalpofp
HighpEnergypPhysicsTH2018THZXYbTHY 5.4 7

208 wγΓsurγψγntHoμHtπγHsγψρχγptonρΛHPHψΓtπrψ{t}ovγrχρnγ{ψΓtπrψ{t}}HQHSH˛‡HproαuΛtρonHΛrossHsγΛtρonHρnH
ppHΛoχχρsρonsHΓtHPHsqrt{s}gbHQH~γ–VHJournalpofpHighpEnergypPhysicsTH2017THZXYaTHY 5.4 7

207 }γΓrΛπγsHμorH iHΔosonsHαγΛΓyρnνHtoHΓHtopHquΓrτHΓnαHΓHΔottoψHquΓrτHρnHprotonUprotonHΛoχχρsρonsHΓtH
Y[H~γ–VHJournalpofpHighpEnergypPhysicsTH2017THZXYaTHY 5.4 7

206 }γΓrΛπHμorHΓHχρνπtHpsγuαosΛΓχΓrHrρννsHΔosonHproαuΛγαHρnHΓssoΛρΓtρonHwρtπHΔottoψHquΓrτsHρnHppH
ΛoχχρsρonsHΓtHPHsqrt{s}gbHQH~γ–VHJournalpofpHighpEnergypPhysicsTH2017THZXYaTHY 5.4 7
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205 wγΓsurγψγntHoμHtπγHµ˛‡HproαuΛtρonHΛrossHsγΛtρonHρnHppHΛoχχρsρonsHΓtHbH~γ–HΓnαHsγΓrΛπHμorHΓnoψΓχousH
trρpχγHνΓuνγHΔosonHΛoupχρnνsVHJournalpofpHighpEnergypPhysicsTH2015THZXY^THY 5.4 7

204 }γΓrΛπHμorHαΓrτHpπotonsHρnHαγΛΓysHoμHrρννsHΔosonsHproαuΛγαHρnHΓssoΛρΓtρonHwρtπHµHΔosonsHρnH
protonUprotonHΛoχχρsρonsHΓtHPHsqrt{s}HQHgHY[H~γ–VHJournalpofpHighpEnergypPhysicsTH2019THZXYcTHY 5.4 7

203
}γΓrΛπHμorHnγwHpπysρΛsHρnHμρnΓχHstΓtγsHwρtπHtwoHopposρtγUsρνnTHsΓψγUμχΓvorHχγptonsTHσγtsTHΓnαHψρssρnνH
trΓnsvγrsγHψoψγntuψHρnHppHΛoχχρsρonsHΓtHPHsqrt{s}gY[HQH~γ–VHJournalpofpHighpEnergypPhysicsTH2016TH
ZXY_THY

5.4 7

202 }γΓrΛπγsHμorH|UpΓrρtyUvρoχΓtρnνHsupγrsyψψγtryHρnHppHΛoχχρsρonsHΓtHsgbHH~γ–HρnHμρnΓχHstΓtγsHwρtπHXâ��]H
χγptonsVHPhysicalpReviewpDTH2016THc]TH 4.9 7

201 }γΓrΛπHμorHχonνUχρvγαHpΓrtρΛχγsHusρnνHαγχΓyγαHpπotonsHρnHprotonUprotonHΛoχχρsρonsHΓtHsgY[HH~γ–VH
PhysicalpReviewpDTH2019THYXXTH 4.9 7

200 }γΓrΛπHμorHvowUwΓssH{uΓrτUkntρquΓrτH|γsonΓnΛγsHzroαuΛγαHρnHkssoΛρΓtρonHwρtπHΓHzπotonHΓtH
sqrtℓs−gY[HH~γ–VHPhysicalpReviewpLettersTH2019THYZ[THZ[YbX[ 7.4 7

199 }γΓrΛπHμorHαΓrτHψΓttγrHproαuΛγαHρnHΓssoΛρΓtρonHwρtπHΓHχγptonρΛΓχχyHαγΛΓyρnνHΔosonHρnHprotonUprotonH
ΛoχχρsρonsHΓtVHEuropeanpPhysicalpJournalpCTH2021THbYTHY[ 4.2 7

198 }γΓrΛπHμorHrγsonΓnΛγsHρnHtπγHψΓssHspγΛtruψHoμHψuonHpΓρrsHproαuΛγαHρnHΓssoΛρΓtρonHwρtπHΔHquΓrτHσγtsH
ρnHprotonUprotonHΛoχχρsρonsHΓtHPHsqrt{s}gbHQHΓnαHY[H~γ–VHJournalpofpHighpEnergypPhysicsTH2018THZXYbTHY 5.4 7

197
}γΓrΛπHμorHπγΓvyHrγsonΓnΛγsHαγΛΓyρnνHρntoHΓHvγΛtorHΔosonHΓnαHΓHrρννsHΔosonHρnHμρnΓχHstΓtγsHwρtπH
ΛπΓrνγαHχγptonsTHnγutrρnosHΓnαHΔHquΓrτsHΓtHPHsqrt{s}gY[HQH~γ–VHJournalpofpHighpEnergypPhysicsTH2018TH
ZXYbTHY

5.4 7

196 zrγΛρsρonHψγΓsurγψγntHoμHtπγHstruΛturγHoμHtπγHmw}HρnnγrHtrΓΛτρnνHsystγψHusρnνHnuΛχγΓrH
ρntγrΓΛtρonsVHJournalpofpInstrumentationTH2018THY[THzYXX[]UzYXX[] 1 7

195 }γΓrΛπHμorHΓHπγΓvyHrγsonΓnΛγHαγΛΓyρnνHρntoHΓHµHΔosonHΓnαHΓHµHorH HΔosonHρnHZâ��ZqHμρnΓχHstΓtγsHΓtHPH
sqrt{s}gY[HQH~γ–VHJournalpofpHighpEnergypPhysicsTH2018THZXYbTHY 5.4 7

194 }γΓrΛπHμorHαΓrτHψΓttγrHproαuΛγαHρnHΓssoΛρΓtρonHwρtπHΓHrρννsHΔosonHαγΛΓyρnνHtoH˛‡˛‡HorHˇ�HSˇ�Hâ��HΓtHPH
sqrt{s}gY[HQH~γ–VHJournalpofpHighpEnergypPhysicsTH2018THZXYbTHY 5.4 7

193 }γΓrΛπHμorHΓHπγΓvyHrγsonΓnΛγHαγΛΓyρnνHtoHΓHpΓρrHoμHvγΛtorHΔosonsHρnHtπγHχγptonHpχusHψγrνγαHσγtHμρnΓχH
stΓtγHΓtHPHsqrt{s}gY[HQH~γ–VHJournalpofpHighpEnergypPhysicsTH2018THZXYbTHY 5.4 7

192 zrγΛρsρonHχuψρnosρtyHψγΓsurγψγntHρnHprotonUprotonHΛoχχρsρonsHΓtHρnHZXY^HΓnαHZXY_HΓtHmw}VH
EuropeanpPhysicalpJournalpCTH2021THbYTHbXX 4.2 7

191
}γΓrΛπHμorHΓHvρνπtHmπΓrνγαHrρννsHlosonHnγΛΓyρnνHtoHΓH HlosonHΓnαHΓHmzUyααHrρννsHlosonHρnHpρnΓχH
}tΓtγsHwρtπHγ˛…˛…HorH˛…˛…˛…HρnHzrotonUzrotonHmoχχρsρonsHΓtHsqrtℓs−gY[HH~γ–VHPhysicalpReviewpLettersTH2019TH
YZ[THY[YbXZ

7.4 6

190
wγΓsurγψγntHoμHproψptHˇ�PZ}QHproαuΛtρonHΛrossHsγΛtρonsHρnHprotonâ��χγΓαHΓnαHprotonâ��protonH
ΛoχχρsρonsHΓtHsxxg^VXZ~γ–VHPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-Energyp
PhysicsTH2019THacXTH^XcU^[Z

4.2 6

189 }γΓrΛπHμorHsρnνχγHproαuΛtρonHoμHvγΛtorUχρτγHquΓrτsHαγΛΓyρnνHtoHΓHtopHquΓrτHΓnαHΓHΔosonHρnH
protonUprotonHΛoχχρsρonsHΓtVHEuropeanpPhysicalpJournalpCTH2019THacTHcX 4.2 6

188 yΔsγrvΓtρonHoμH}ρnνχγH~opH{uΓrτHzroαuΛtρonHρnHkssoΛρΓtρonHwρtπHΓHµHlosonHρnHzrotonUzrotonH
moχχρsρonsHΓtHsqrtℓs−gY[HH~γ–VHPhysicalpReviewpLettersTH2019THYZZTHY[ZXX[ 7.4 6
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187 wγΓsurγψγntHoμHtπγHunαγrχyρnνHγvγntHΓΛtρvρtyHusρnνHΛπΓrνγαUpΓrtρΛχγHσγtsHρnHprotonUprotonH
ΛoχχρsρonsHΓtHPHsqrt{s}gZVa_HQH~γ–VHJournalpofpHighpEnergypPhysicsTH2015THZXY^THY 5.4 6

186 }γΓrΛπHμorHΓHχρνπtHΛπΓrνγαHrρννsHΔosonHρnHtπγHr´–UhΛsHΛπΓnnγχHρnHprotonUprotonHΛoχχρsρonsHΓtHsgY[HH~γ–VH
PhysicalpReviewpDTH2020THYXZTH 4.9 6

185 wρxγαHπρνπγrUorαγrHΓnρsotropρΛHμχowHΓnαHnonχρnγΓrHrγsponsγHΛoγμμρΛργntsHoμHΛπΓrνγαHpΓrtρΛχγsHρnH
ΛoχχρsρonsHΓtHΓnαH^VXZVHEuropeanpPhysicalpJournalpCTH2020THbXTH^[] 4.2 6

184 wγΓsurγψγntHoμHγχγΛtrowγΓτHproαuΛtρonHoμHΓHΔosonHρnHΓssoΛρΓtρonHwρtπHtwoHσγtsHρnHprotonUprotonH
ΛoχχρsρonsHΓtVHEuropeanpPhysicalpJournalpCTH2020THbXTH][ 4.2 6

183 monstrΓρntsHonHtπγHˇ�_{ΛY}HvγrsusHˇ�_{ΛZ}HzoχΓrρzΓtρonsHρnHzrotonUzrotonHmoχχρsρonsHΓtHsqrtℓs−gbHH~γ–VH
PhysicalpReviewpLettersTH2020THYZ]THY_ZXXZ 7.4 6

182 }γΓrΛπHμorHχγptonHμχΓvourHvρoχΓtρnνHαγΛΓysHoμHΓHnγutrΓχHπγΓvyHrρννsHΔosonHtoH˛…ˇ�HΓnαHγˇ�HρnH
protonUprotonHΛoχχρsρonsHΓtHPHsqrt{s}HQHgHY[H~γ–VHJournalpofpHighpEnergypPhysicsTH2020THZXZXTHY 5.4 6

181 wγΓsurγψγntHoμHtπγH˛�ΔHpoχΓrρzΓtρonHΓnαHΓnνuχΓrHpΓrΓψγtγrsHρnH˛�ΔUhtWˇ�˛�HαγΛΓysHμroψHppHΛoχχρsρonsH
ΓtHsgaHΓnαHbH~γ–VHPhysicalpReviewpDTH2018THcaTH 4.9 6

180
}γΓrΛπHμorHsupγrsyψψγtryHρnHγχγΛtrowγΓτHproαuΛtρonHwρtπHpπotonsHΓnαHχΓrνγHψρssρnνHtrΓnsvγrsγH
γnγrνyHρnHppHΛoχχρsρonsHΓtHsgb~γ–VHPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandp
High-EnergypPhysicsTH2016THa^cTH]acU^XX

4.2 6

179 wγΓsurγψγntHoμHαρσγtHΓzρψutπΓχHαγΛorrγχΓtρonHρnHpp´ ΛoχχρsρonsHΓtHℓporψuχΓdHsγγHtγxt−VHEuropeanp
PhysicalpJournalpCTH2016THa_TH^[_ 4.2 6

178 }γΓrΛπHμorHvγΛtorχρτγHχρνπtUμχΓvorHquΓrτHpΓrtnγrsHρnHprotonUprotonHΛoχχρsρonsHΓtHsgbHH~γ–VHPhysicalp
ReviewpDTH2018THcaTH 4.9 6

177 }γΓrΛπHμorHΓHπγΓvyHrγsonΓnΛγHαγΛΓyρnνHtoHΓHtopHquΓrτHΓnαHΓHvγΛtorUχρτγHtopHquΓrτHρnHtπγHχγptonHSH
σγtsHμρnΓχHstΓtγHρnHppHΛoχχρsρonsHΓtHPsqrt{s}HgHY[TtγxtH{~γ–}HQVHEuropeanpPhysicalpJournalpCTH2019THacTHY 4.2 6

176
}γΓrΛπHμorHχγptopπoΔρΛHµiHΔosonsHαγΛΓyρnνHρntoHμourUχγptonHμρnΓχHstΓtγsHρnHprotonâ��protonHΛoχχρsρonsH
ΓtHsgb~γ–VHPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2017TH
aa[TH^_[U^b]

4.2 6

175
}γΓrΛπHμorHΓHπγΓvyHΛoψposρtγHwΓσorΓnΓHnγutrρnoHρnHtπγHμρnΓχHstΓtγHwρtπHtwoHχγptonsHΓnαHtwoHquΓrτsH
ΓtHsgY[~γ–VHPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2017TH
aa^TH[Y^U[[a

4.2 6

174 }γΓrΛπHμorHtπγHΓssoΛρΓtγαHproαuΛtρonHoμHtπγHrρννsHΔosonHwρtπHΓHtopUquΓrτHpΓρrH2014THZXY]THY 6

173 }γΓrΛπHμorHsupγrsyψψγtryHρnHppHΛoχχρsρonsHΓtHsgY[HH~γ–HwρtπHY[aHHμΔâ��YHρnHμρnΓχHstΓtγsHwρtπHΓHsρnνχγH
χγptonHusρnνHtπγHsuψHoμHψΓssγsHoμHχΓrνγUrΓαρusHσγtsVHPhysicalpReviewpDTH2020THYXYTH 4.9 6

172 wγΓsurγψγntHoμHtπγHΓssoΛρΓtγαHproαuΛtρonHoμHΓHµHΔosonHwρtπHΛπΓrψHorHΔottoψHquΓrτHσγtsHρnH
protonUprotonHΛoχχρsρonsHΓtHsgY[HH~γ–VHPhysicalpReviewpDTH2020THYXZTH 4.9 6

171 }γΓrΛπHμorHαρrγΛtHpΓρrHproαuΛtρonHoμHsΛΓχΓrHtopHquΓrτsHρnHtπγHsρnνχγUHΓnαHαρχγptonHΛπΓnnγχsHρnH
protonUprotonHΛoχχρsρonsHΓtHPHsqrt{s}gbHQH~γ–VHJournalpofpHighpEnergypPhysicsTH2016THZXY_THY 5.4 6

170 wγΓsurγψγntHoμHtπγHαρμμγrγntρΓχHnrγχχU±ΓnHΛrossHsγΛtρonHρnHprotonUprotonHΛoχχρsρonsHΓtHPH
sqrt{ψΓtπrψ{s}}HQHgHY[H~γ–VHJournalpofpHighpEnergypPhysicsTH2019THZXYcTHY 5.4 6
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169 wγΓsurγψγntHoμHtπγHΓvγrΓνγHvγryHμorwΓrαHγnγrνyHΓsHΓHμunΛtρonHoμHtπγHtrΓΛτHψuχtρpχρΛρtyHΓtHΛγntrΓχH
psγuαorΓpραρtργsHρnHprotonUprotonHΛoχχρsρonsHΓtVHEuropeanpPhysicalpJournalpCTH2019THacTHbc[ 4.2 6

168 }γΓrΛπHμorHnγwHpπysρΛsHρnHtopHquΓrτHproαuΛtρonHρnHαρχγptonHμρnΓχHstΓtγsHρnHprotonUprotonHΛoχχρsρonsH
ΓtVHEuropeanpPhysicalpJournalpCTH2019THacTHbb_ 4.2 6

167 zsγuαorΓpραρtyHΓnαHtrΓnsvγrsγHψoψγntuψHαγpγnαγnΛγHoμHμχowHπΓrψonρΛsHρnHpzΔHΓnαHzΔzΔH
ΛoχχρsρonsVHPhysicalpReviewpCTH2018THcbTH 2.7 6

166 }γΓrΛπHμorHαγΛΓysHoμHstoppγαHγxotρΛHχonνUχρvγαHpΓrtρΛχγsHproαuΛγαHρnHprotonUprotonHΛoχχρsρonsHΓtHPH
sqrt{s}gY[HQH~γ–VHJournalpofpHighpEnergypPhysicsTH2018THZXYbTHY 5.4 6

165 }γΓrΛπHμorHtopHsquΓrτsHαγΛΓyρnνHvρΓHμourUΔoαyHorHΛπΓrνρnoUψγαρΓtγαHψoαγsHρnHsρnνχγUχγptonHμρnΓχH
stΓtγsHρnHprotonUprotonHΛoχχρsρonsHΓtHPHsqrt{s}gY[HQH~γ–VHJournalpofpHighpEnergypPhysicsTH2018THZXYbTHY 5.4 6

164 ovραγnΛγHμorHtπγHkssoΛρΓtγαHzroαuΛtρonHoμHΓH}ρnνχγH~opH{uΓrτHΓnαHΓHzπotonHρnHzrotonUzrotonH
moχχρsρonsHΓtHsqrtℓs−gY[HH~γ–VHPhysicalpReviewpLettersTH2018THYZYTHZZYbXZ 7.4 6

163 }γΓrΛπHμorHΓHπγΓvyHrγsonΓnΛγHαγΛΓyρnνHρntoHΓHµHΔosonHΓnαHΓHvγΛtorHΔosonHρnHtπγHPHnuH
ovγrχρnγ{nu}ψΓtπrψ{q}ovγrχρnγ{ψΓtπrψ{q}}HQHμρnΓχHstΓtγVHJournalpofpHighpEnergypPhysicsTH2018THZXYbTHY 5.4 6

162 }γΓrΛπHμorHpΓρrHproαuΛtρonHoμHγxΛρtγαHtopHquΓrτsHρnHtπγHχγptonHSHσγtsHμρnΓχHstΓtγVHPhysicspLetters,p
SectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2018THaabTH[]cU[aX 4.2 6

161 zsγuαorΓpραρtyHαγpγnαγnΛγHoμHχonνUrΓnνγHtwoUpΓrtρΛχγHΛorrγχΓtρonsHρnHpzΔHΛoχχρsρonsHΓtHsxxg^VXZH
~γ–VHPhysicalpReviewpCTH2017THc_TH 2.7 5

160 wγΓsurγψγntHoμHlsXHψγsonHproαuΛtρonHρnHppHΓnαHzΔzΔHΛoχχρsρonsHΓtHsxxg^VXZH~γ–VHPhysicspLetters,p
SectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2019THac_THY_bUYcX 4.2 5

159
moψΔρnΓtρonsHoμHsρnνχγUtopUquΓrτHproαuΛtρonHΛrossUsγΛtρonHψγΓsurγψγntsHΓnαH|μv––tΔ|H
αγtγrψρnΓtρonsHΓtHPHsqrt{s}HQHgHaHΓnαHbH~γ–HwρtπHtπγHk~vk}HΓnαHmw}HγxpγrρψγntsVHJournalpofpHighp
EnergypPhysicsTH2019THZXYcTHY

5.4 5

158 wγΓsurγψγntHoμHtπγHψΓssHoμHtπγHtopHquΓrτHρnHαγΛΓysHwρtπHΓHtWˇ�HψγsonHρnHppHΛoχχρsρonsHΓtHbH~γ–VH
JournalpofpHighpEnergypPhysicsTH2016THZXY_THY 5.4 5

157 }γΓrΛπHμorHsupγrsyψψγtryHρnHμρnΓχHstΓtγsHwρtπHpπotonsHΓnαHψρssρnνHtrΓnsvγrsγHψoψγntuψHρnH
protonUprotonHΛoχχρsρonsHΓtHY[H~γ–VHJournalpofpHighpEnergypPhysicsTH2019THZXYcTHY 5.4 5

156 knHγψΔγααρnνHtγΛπnρquγHtoHαγtγrψρnγHˇ�ˇ�HΔΓΛτνrounαsHρnHprotonUprotonHΛoχχρsρonHαΓtΓVHJournalpofp
InstrumentationTH2019THY]THzX_X[ZUzX_X[Z 1 5

155 wγΓsurγψγntHoμHtπγHtopHquΓrτH±uτΓwΓHΛoupχρnνHμroψHtt´flHτρnγψΓtρΛHαρstrρΔutρonsHρnHtπγHχγptonSσγtsH
μρnΓχHstΓtγHρnHprotonUprotonHΛoχχρsρonsHΓtHsgY[HH~γ–VHPhysicalpReviewpDTH2019THYXXTH 4.9 5

154 wγΓsurγψγntHoμHtπγHρnΛχusρvγHγnγrνyHspγΛtruψHρnHtπγHvγryHμorwΓrαHαρrγΛtρonHρnHprotonUprotonH
ΛoχχρsρonsHΓtHPHsqrt{s}gY[HQH~γ–VHJournalpofpHighpEnergypPhysicsTH2017THZXYaTHY 5.4 5

153 zroαuΛtρonHoμHχγΓαρnνHΛπΓrνγαHpΓrtρΛχγsHΓnαHχγΓαρnνHΛπΓrνγαUpΓrtρΛχγHσγtsHΓtHsψΓχχHtrΓnsvγrsγH
ψoψγntΓHρnHppHΛoχχρsρonsHΓtHsgbHH~γ–VHPhysicalpReviewpDTH2015THcZTH 4.9 5

152 }γΓrΛπHμorHsupγrsyψψγtryHwρtπHpπotonsHρnHppHΛoχχρsρonsHΓtHsgbHH~γ–VHPhysicalpReviewpDTH2015THcZTH 4.9 5
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151 moψpΓrρsonHoμHtπγHµW˛‡HRHSHσγtsHtoH˛‡HSHσγtsHΛrossHsγΛtρonsHρnHppHΛoχχρsρonsHΓtHPHsqrt{s}gbHQH~γ–VHJournalp
ofpHighpEnergypPhysicsTH2015THZXY^THY 5.4 5

150 }γΓrΛπHμorHσγtHγxtρnΛtρonHρnHtπγHρnΛχusρvγHσγtUp~HspγΛtruψHμroψHprotonUprotonHΛoχχρsρonsHΓtHsgbHH~γ–VH
PhysicalpReviewpDTH2014THcXTH 4.9 5

149 yΔsγrvΓtρonHoμHtπγH˛�ΔXUhtWˇ�˛�iHαγΛΓyHρnHprotonUprotonHΛoχχρsρonsHΓtHsgY[~γ–VHPhysicspLetters,pSectionp
B:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2020THbXZTHY[^ZX[ 4.2 5

148
}γΓrΛπHμorHΓHπγΓvyHpsγuαosΛΓχΓrHrρννsHΔosonHαγΛΓyρnνHρntoHΓHYZ^Hqγ–HrρννsHΔosonHΓnαHΓHµHΔosonHρnH
μρnΓχHstΓtγsHwρtπHtwoHtΓuHΓnαHtwoHχρνπtHχγptonsHΓtHPHsqrt{s}HQHgHY[H~γ–VHJournalpofpHighpEnergypPhysicsTH
2020THZXZXTHY

5.4 5

147 wγΓsurγψγntsHoμHproαuΛtρonHΛrossHsγΛtρonsHΓnαHΛonstrΓρntsHonHΓnoψΓχousHtrρpχγHνΓuνγHΛoupχρnνsH
ΓtVHEuropeanpPhysicalpJournalpCTH2021THbYTHZXX 4.2 5

146 wγΓsurγψγntHoμHtπγHrρννsHΔosonHproαuΛtρonHrΓtγHρnHΓssoΛρΓtρonHwρtπHtopHquΓrτsHρnHμρnΓχHstΓtγsHwρtπH
γχγΛtronsTHψuonsTHΓnαHπΓαronρΛΓχχyHαγΛΓyρnνHtΓuHχγptonsHΓtVHEuropeanpPhysicalpJournalpCTH2021THbYTH[ab 4.2 5

145 wγΓsurγψγntsHoμHproαuΛtρonHΛrossHsγΛtρonsHoμHtπγHrρννsHΔosonHρnHtπγHμourUχγptonHμρnΓχHstΓtγHρnH
protonUprotonHΛoχχρsρonsHΓtVHEuropeanpPhysicalpJournalpCTH2021THbYTH]bb 4.2 5

144
}γΓrΛπHμorHsupγrsyψψγtryHρnHγvγntsHwρtπHΓHpπotonTHΓHχγptonTHΓnαHψρssρnνHtrΓnsvγrsγHψoψγntuψHρnH
ppHΛoχχρsρonsHΓtHsgb´ ~γ–VHPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-Energyp
PhysicsTH2016THa^aTH_U[Y

4.2 5

143 iPn}QHpoχΓrρzΓtρonsHvγrsusHpΓrtρΛχγHψuχtρpχρΛρtyHρnHppHΛoχχρsρonsHΓtHsga´ ~γ–VHPhysicspLetters,pSectionpB:p
Nuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2016THa_YTH[YU^Z 4.2 5

142
}γΓrΛπHμorHrγsonΓnΛγsHαγΛΓyρnνHtoHΓHpΓρrHoμHrρννsHΔosonsHρnHtπγHΔPHovγrχρnγ{ψΓtπrψ{Δ}}HQqPH
ovγrχρnγ{ψΓtπrψ{q}}HQâ��â�� ˛‰HμρnΓχHstΓtγHρnHprotonUprotonHΛoχχρsρonsHΓtHPHsqrt{s}HQHgHY[H~γ–VHJournalpofpHighp
EnergypPhysicsTH2019THZXYcTHY

5.4 5

141 zsγuαorΓpραρtyHαρstrρΔutρonsHoμHΛπΓrνγαHπΓαronsHρnHxγnonUxγnonHΛoχχρsρonsHΓtHsxxg^V]]´ ~γ–VHPhysicsp
Letters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2019THaccTHY[^X]c 4.2 5

140 zroΔρnνHtπγHΛπρrΓχHψΓνnγtρΛHwΓvγHρnHpzΔHΓnαHzΔzΔHΛoχχρsρonsHΓtHsxxg^VXZ~γ–HusρnνH
ΛπΓrνγUαγpγnαγntHΓzρψutπΓχHΓnρsotropργsVHPhysicalpReviewpCTH2019THYXXTH 2.7 5

139 wγΓsurγψγntHoμHtπγHttiΔΔiHproαuΛtρonHΛrossHsγΛtρonHρnHtπγHΓχχUσγtHμρnΓχHstΓtγHρnHppHΛoχχρsρonsHΓtH
sgY[´ ~γ–VHPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2020THbX[THY[^Zb^4.2 5

138 }γΓrΛπHμorHtopHsquΓrτHpΓρrHproαuΛtρonHusρnνHαρχγptonHμρnΓχHstΓtγsHρnHΛoχχρsρonHαΓtΓHΛoχχγΛtγαHΓtVH
EuropeanpPhysicalpJournalpCTH2021THbYTH[ 4.2 5

137 wγΓsurγψγntHoμHtπγHνrooψγαHσγtHψΓssHρnHzΔzΔHΓnαHppHΛoχχρsρonsHΓtHPHsqrt{s_{ψΓtπrψ{xx}}}g^VXZHQH
~γ–VHJournalpofpHighpEnergypPhysicsTH2018THZXYbTHY 5.4 5

136 wγΓsurγψγntHoμHtπγHproαuΛtρonHΛrossHsγΛtρonHμorHsρnνχγHtopHquΓrτsHρnHΓssoΛρΓtρonHwρtπH HΔosonsHρnH
protonUprotonHΛoχχρsρonsHΓtHPHsqrt{s}gY[HQH~γ–VHJournalpofpHighpEnergypPhysicsTH2018THZXYbTHY 5.4 5

135 wγΓsurγψγntHoμHtπγHΛrossHsγΛtρonHρnHppHΛoχχρsρonsHΓtHΓnαHvΓχραΓtρonHoμHχγptonHΓnΓχysρsHtγΛπnρquγsVH
EuropeanpPhysicalpJournalpCTH2018THabTHaXb 4.2 5

134
}γΓrΛπHμorHγxΛρtγαHquΓrτsHoμHχρνπtHΓnαHπγΓvyHμχΓvorHρnH˛‡HSHσγtHμρnΓχHstΓtγsHρnHprotonâ��protonHΛoχχρsρonsH
ΓtHsgY[~γ–VHPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2018TH
abYTH[cXU]YY

4.2 5

(2018-2015)
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133
}γΓrΛπHμorHrρννsHΓnαHµHΔosonHαγΛΓysHtoHtWˇ�HorH±HpΓρrsHρnHtπγHμourUψuonHμρnΓχHstΓtγHρnHprotonUprotonH
ΛoχχρsρonsHΓtHsgY[~γ–VHPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysics
TH2019THacaTHY[]bYY

4.2 4

132 }γΓrΛπHμorHΓHχowUψΓssHˇ�â��ˇ�SHrγsonΓnΛγHρnHΓssoΛρΓtρonHwρtπHΓHΔottoψHquΓrτHρnHprotonUprotonH
ΛoχχρsρonsHΓtHPHsqrt{s}HQHgHY[H~γ–VHJournalpofpHighpEnergypPhysicsTH2019THZXYcTHY 5.4 4

131 }γΓrΛπHμorHtπγHpΓρrHproαuΛtρonHoμHχρνπtHtopHsquΓrτsHρnHtπγHγ´–˛…iHμρnΓχHstΓtγHρnHprotonUprotonHΛoχχρsρonsH
ΓtHPHsqrt{s}gY[HQH~γ–VHJournalpofpHighpEnergypPhysicsTH2019THZXYcTHY 5.4 4

130
}γΓrΛπHμorHnonrγsonΓntHrρννsHΔosonHpΓρrHproαuΛtρonHρnHtπγHPH
ψΓtπrψ{Δ}ovγrχρnγ{ψΓtπrψ{Δ}}ψΓtπrψ{Δ}ovγrχρnγ{ψΓtπrψ{Δ}}HQHμρnΓχHstΓtγHΓtHPHsqrt{s}HQHgHY[H~γ–VH
JournalpofpHighpEnergypPhysicsTH2019THZXYcTHY

5.4 4

129 }tuαyHoμHtπγHunαγrχyρnνHγvγntHρnHtopHquΓrτHpΓρrHproαuΛtρonHρnHΛoχχρsρonsHΓtHY[VHEuropeanpPhysicalp
JournalpCTH2019THacTHYZ[ 4.2 4

128 wγΓsurγψγntHoμHαρμμγrγntρΓχHΛrossHsγΛtρonsHμorHρnΛχusρvγHρsoχΓtγαUpπotonHΓnαHpπotonSσγtH
proαuΛtρonHρnHprotonUprotonHΛoχχρsρonsHΓtVHEuropeanpPhysicalpJournalpCTH2019THacTHZX 4.2 4

127 nρstrρΔutρonsHoμHtopoχoνρΛΓχHoΔsγrvΓΔχγsHρnHρnΛχusρvγHtπrγγUHΓnαHμourUσγtHγvγntsHρnHppHΛoχχρsρonsHΓtH
ℓporψuχΓdHsγγHtγxt−ℓporψuχΓdHsγγHtγxt−VHEuropeanpPhysicalpJournalpCTH2015THa^TH[XZ 4.2 4

126 wγΓsurγψγntsHoμHtπγH HΔosonHrΓpραρtyTHπγχρΛρtyTHαouΔχγUαρμμγrγntρΓχHΛrossHsγΛtρonsTHΓnαHΛπΓrνγH
ΓsyψψγtryHρnHppHΛoχχρsρonsHΓtHsgY[HH~γ–VHPhysicalpReviewpDTH2020THYXZTH 4.9 4

125 wγΓsurγψγntHoμHtπγHtopHquΓrτH±uτΓwΓHΛoupχρnνHμroψHtt´flHτρnγψΓtρΛHαρstrρΔutρonsHρnHtπγHαρχγptonH
μρnΓχHstΓtγHρnHprotonUprotonHΛoχχρsρonsHΓtHsgY[HH~γ–VHPhysicalpReviewpDTH2020THYXZTH 4.9 4

124 }γΓrΛπHμorHrγsonΓntHpΓρrHproαuΛtρonHoμHrρννsHΔosonsHρnHtπγHΔΔµµHΛπΓnnγχHρnHprotonUprotonHΛoχχρsρonsH
ΓtHsgY[HH~γ–VHPhysicalpReviewpDTH2020THYXZTH 4.9 4

123 ovραγnΛγHμorHPtγxtH{ }tγxtH{ }QHproαuΛtρonHμroψHαouΔχγUpΓrtonHρntγrΓΛtρonsHρnHprotonâ��protonH
ΛoχχρsρonsHΓtHPsqrt{s}HgHY[HTtγxtH{~γ–}HQVHEuropeanpPhysicalpJournalpCTH2020THbXTHY 4.2 4

122 }tuαyHoμHαρσγtHγvγntsHwρtπHΓHχΓrνγHrΓpραρtyHνΓpHΔγtwγγnHtπγHtwoHχγΓαρnνHσγtsHρnHppHΛoχχρsρonsHΓtVH
EuropeanpPhysicalpJournalpCTH2018THabTHZ]Z 4.2 4

121 zsγuαorΓpραρtyHαρstrρΔutρonsHoμHΛπΓrνγαHπΓαronsHρnHprotonUχγΓαHΛoχχρsρonsHΓtHPH
sqrt{s_{ψΓtπrψ{xx}}}g^VXZHQHΓnαHbVY_H~γ–VHJournalpofpHighpEnergypPhysicsTH2018THZXYbTHY 5.4 4

120
}γΓrΛπHμorHsupγrsyψψγtryHρnHγvγntsHwρtπHΓtHχγΓstHtπrγγHγχγΛtronsHorHψuonsTHσγtsTHΓnαHψρssρnνH
trΓnsvγrsγHψoψγntuψHρnHprotonUprotonHΛoχχρsρonsHΓtHPHsqrt{s}gY[HQH~γ–VHJournalpofpHighpEnergyp
PhysicsTH2018THZXYbTHY

5.4 4

119 wγΓsurγψγntHoμHtπγHrΓtρoHlPlsXUhtWˇ�μXPcbXQQWlPlsXUhtWˇ�iPYXZXQQHρnHppHΛoχχρsρonsHΓtHsga´ ~γ–VHPhysicsp
Letters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2016THa^_THb]UYXZ 4.2 4

118 }γΓrΛπHμorHsupγrsyψψγtryHwρtπHrρννsHΔosonHtoHαρpπotonHαγΛΓysHusρnνHtπγHrΓzorHvΓrρΓΔχγsHΓtH
sgY[~γ–VHPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2018THaacTHY__UYcX4.2 4

117
moψΔρnΓtρonHoμHρnΛχusρvγHΓnαHαρμμγrγntρΓχHPHψΓtπrψ{t}ovγrχρnγ{ψΓtπrψ{t}}HQHΛπΓrνγHΓsyψψγtryH
ψγΓsurγψγntsHusρnνHk~vk}HΓnαHmw}HαΓtΓHΓtHPHsqrt{s}gaHQHΓnαHbH~γ–VHJournalpofpHighpEnergypPhysicsTH
2018THZXYbTHY

5.4 4

116 }γΓrΛπHμorHΓH iHΔosonHαγΛΓyρnνHtoHΓHvγΛtorUχρτγHquΓrτHΓnαHΓHtopHorHΔottoψHquΓrτHρnHtπγHΓχχUσγtsHμρnΓχH
stΓtγVHJournalpofpHighpEnergypPhysicsTH2019THZXYcTHY 5.4 4

Silvio Donato
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115 }γΓrΛπHμorHΓHπγΓvyHrγsonΓnΛγHαγΛΓyρnνHtoHΓHtopHquΓrτHΓnαHΓHvγΛtorUχρτγHtopHquΓrτHΓtHPHsqrt{s}gY[HQH
~γ–VHJournalpofpHighpEnergypPhysicsTH2017THZXYaTHY 5.4 4

114 }γΓrΛπHμorHπρνπUψΓssHµ˛‡HrγsonΓnΛγsHρnHγSγâ��˛‡HΓnαH˛…HSH˛…Hâ��˛‡HμρnΓχHstΓtγsHρnHprotonUprotonHΛoχχρsρonsHΓtHPH
sqrt{s}gbHQHΓnαHY[H~γ–VHJournalpofpHighpEnergypPhysicsTH2017THZXYaTHY 5.4 4

113 }γΓrΛπHμorHmzHvρoχΓtρonHρnHPHtovγrχρnγ{t}HQHproαuΛtρonHΓnαHαγΛΓyHρnHprotonUprotonHΛoχχρsρonsHΓtHPH
sqrt{s}gbHQH~γ–VHJournalpofpHighpEnergypPhysicsTH2017THZXYaTHY 5.4 4

112 }tuαyHoμHμρnΓχUstΓtγHrΓαρΓtρonHρnHαγΛΓysHoμHµHΔosonsHproαuΛγαHρnHppHΛoχχρsρonsHΓtHaH~γ–VHPhysicalp
ReviewpDTH2015THcYTH 4.9 4

111 wγΓsurγψγntHoμHαρμμγrγntρΓχHΛrossHsγΛtρonsHΓnαHΛπΓrνγHrΓtρosHμorHUΛπΓnnγχHsρnνχγHtopHquΓrτH
proαuΛtρonHρnHprotonUprotonHΛoχχρsρonsHΓtVHEuropeanpPhysicalpJournalpCTH2020THbXTH[aX 4.2 4

110 |γΛonstruΛtρonHoμHsρνnΓχHΓψpχρtuαγsHρnHtπγHmw}HγχγΛtroψΓνnγtρΛHΛΓχorρψγtγrHρnHtπγHprγsγnΛγHoμH
ovγrχΓppρnνHprotonUprotonHρntγrΓΛtρonsVHJournalpofpInstrumentationTH2020THY^THzYXXXZUzYXXXZ 1 4

109  S â��HΔosonHpΓρrHproαuΛtρonHρnHprotonUprotonHΛoχχρsρonsHΓtHsgY[HH~γ–VHPhysicalpReviewpDTH2020THYXZTH 4.9 4

108 wγΓsurγψγntHoμHquΓrτUHΓnαHνχuonUχρτγHσγtHμrΓΛtρonsHusρnνHσγtHΛπΓrνγHρnHzΔzΔHΓnαHppHΛoχχρsρonsHΓtH
^VXZH~γ–VHJournalpofpHighpEnergypPhysicsTH2020THZXZXTHY 5.4 4

107 yΔsγrvΓtρonHoμHtπγHl_{s}√{X}Uh¯P[baZQiHnγΛΓyVHPhysicalpReviewpLettersTH2020THYZ^THY^ZXXY 7.4 4

106 wγΓsurγψγntHoμHγχγΛtrowγΓτHproαuΛtρonHoμHΓH HΔosonHΓnαHtwoHμorwΓrαHσγtsHρnHprotonUprotonH
ΛoχχρsρonsHΓtHPHsqrt{s}gbHQH~γ–VHJournalpofpHighpEnergypPhysicsTH2016THZXY_THY 5.4 4

105 }γΓrΛπHμorH|UpΓrρtyHvρoχΓtρnνHαγΛΓysHoμHΓHtopHsquΓrτHρnHprotonâ��protonHΛoχχρsρonsHΓtHsgb~γ–VHPhysicsp
Letters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2016THa_XTHYabUZXY 4.2 4

104 kzρψutπΓχHΛorrγχΓtρonsHμorHρnΛχusρvγHZUσγtTH[UσγtTHΓnαH]UσγtHγvγntsHρnHppHΛoχχρsρonsHΓtHPsqrt{s}gHY[~πΔoxH
{~γ–}QVHEuropeanpPhysicalpJournalpCTH2018THabTHY 4.2 4

103 w’}ρmdHΓHψoαγχUunspγΛρμρΛHsγΓrΛπHμorHnγwHpπysρΛsHρnHprotonUprotonHΛoχχρsρonsHΓtVHEuropeanpPhysicalp
JournalpCTH2021THbYTH_Zc 4.2 4

102
}γΓrΛπHμorHtπγHΓssoΛρΓtγαHproαuΛtρonHoμHtπγHrρννsHΔosonHΓnαHΓHvγΛtorHΔosonHρnHprotonUprotonH
ΛoχχρsρonsHΓtHPHsqrt{s}HQHgHY[H~γ–HvρΓHrρννsHΔosonHαγΛΓysHtoHˇ�HχγptonsVHJournalpofpHighpEnergypPhysicsTH
2019THZXYcTHY

5.4 3

101 }γΓrΛπHμorHΔottoψUtypγTHvγΛtorχρτγHquΓrτHpΓρrHproαuΛtρonHρnHΓHμuχχyHπΓαronρΛHμρnΓχHstΓtγHρnH
protonUprotonHΛoχχρsρonsHΓtHsgY[HH~γ–VHPhysicalpReviewpDTH2020THYXZTH 4.9 3

100 }γΓrΛπHμorHαρrγΛtHpΓρrHproαuΛtρonHoμHsupγrsyψψγtrρΛHpΓrtnγrsHtoHtπγHχγptonHρnHprotonUprotonH
ΛoχχρsρonsHΓtVHEuropeanpPhysicalpJournalpCTH2020THbXTHYbc 4.2 3

99
wγΓsurγψγntHoμHtπγHtopHquΓrτHμorwΓrαUΔΓΛτwΓrαHproαuΛtρonHΓsyψψγtryHΓnαHtπγHΓnoψΓχousH
ΛπroψoγχγΛtrρΛHΓnαHΛπroψoψΓνnγtρΛHψoψγntsHρnHppHΛoχχρsρonsHΓtHPHsqrt{s}HQHgHY[H~γ–VHJournalpofpHighp
EnergypPhysicsTH2020THZXZXTHY

5.4 3

98
}γΓrΛπHμorH}upγrsyψψγtryHwρtπHΓHmoψprγssγαHwΓssH}pγΛtruψHρnHovγntsHwρtπHΓH}oμtHˇ�HvγptonTHΓH
rρνπχyHonγrνγtρΛHtγtTHΓnαHvΓrνγHwρssρnνH~rΓnsvγrsγHwoψγntuψHρnHzrotonUzrotonHmoχχρsρonsHΓtH
sqrtℓs−gY[HH~γ–VHPhysicalpReviewpLettersTH2020THYZ]THX]YbX[

7.4 3

(2020-2017)
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97 }tuαyHoμHtWˇ�HψγsonHproαuΛtρonHρnsραγHσγtsHρnHppHΛoχχρsρonsHΓtHsgb~γ–VHPhysicspLetters,pSectionpB:p
Nuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2020THbX]THY[^]Xc 4.2 3

96
wγΓsurγψγntHoμHtπγHρnΛχusρvγHPHψΓtπrψ{t}ovγrχρnγ{ψΓtπrψ{t}}HQHΛrossHsγΛtρonHρnHppHΛoχχρsρonsHΓtHPH
sqrt{s}g^VXZHQH~γ–HusρnνHμρnΓχHstΓtγsHwρtπHΓtHχγΓstHonγHΛπΓrνγαHχγptonVHJournalpofpHighpEnergypPhysicsTH
2018THZXYbTHY

5.4 3

95 }γΓrΛπHμorHµµHrγsonΓnΛγsHρnHtπγHZâ��Z˛‰HμρnΓχHstΓtγHρnHprotonUprotonHΛoχχρsρonsHΓtHY[H~γ–VHJournalpofp
HighpEnergypPhysicsTH2018THZXYbTHY 5.4 3

94 }γΓrΛπHμorHtπγHproαuΛtρonHoμH ´– ´– iHγvγntsHΓtHsgY[HH~γ–VHPhysicalpReviewpDTH2019THYXXTH 4.9 3

93 }γΓrΛπHμorHsupγrsyψψγtryHρnHγvγntsHwρtπHpπotonsHΓnαHψρssρnνHtrΓnsvγrsγHγnγrνyHρnHppHΛoχχρsρonsHΓtH
Y[H~γ–VHPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2017THa_cTH[cYU]YZ4.2 3

92 ~γstHΔγΓψHpγrμorψΓnΛγHψγΓsurγψγntsHμorHtπγHzπΓsγHsHupνrΓαγHoμHtπγHmw}HpρxγχHαγtγΛtorVHJournalp
ofpInstrumentationTH2017THYZTHzX^XZZUzX^XZZ 1 3

91 }γΓrΛπHμorHtopHquΓrτHpΓrtnγrsHwρtπHΛπΓrνγH^W[HρnHprotonUprotonHΛoχχρsρonsHΓtHPHsqrt{s}gY[HQH~γ–VH
JournalpofpHighpEnergypPhysicsTH2017THZXYaTHY 5.4 3

90 }tuαyHoμHπΓαronρΛHγvγntUsπΓpγHvΓrρΓΔχγsHρnHψuχtρσγtHμρnΓχHstΓtγsHρnHppHΛoχχρsρonsHΓtHPHsqrt{s}HgHaHQH~γ–VH
JournalpofpHighpEnergypPhysicsTH2014THZXY]THY 5.4 3

89
wγΓsurγψγntsHoμHtπγHPψΓtπrψH{p}ψΓtπrψH{p}rρνπtΓrrowHψΓtπrψ{µ}ψΓtπrψ{µ}QHproαuΛtρonHΛrossH
sγΛtρonHΓnαHtπγHPψΓtπrψ{µ}rρνπtΓrrowH]γχχHQHΔrΓnΛπρnνHμrΓΛtρonTHΓnαHΛonstrΓρntsHonHΓnoψΓχousHtrρpχγH
νΓuνγHΛoupχρnνsHΓtHPsqrt{s}HgHY[TtγxtH{~γ–}HQH2018THabTHY

3

88 moψΔρnγαHsγΓrΛπγsHμorHtπγHproαuΛtρonHoμHsupγrsyψψγtrρΛHtopHquΓrτHpΓrtnγrsHρnHprotonUprotonH
ΛoχχρsρonsHΓtVHEuropeanpPhysicalpJournalpCTH2021THbYTHcaX 4.2 3

87 nγpγnαγnΛγHoμHρnΛχusρvγHσγtHproαuΛtρonHonHtπγHΓntρUτ~HαρstΓnΛγHpΓrΓψγtγrHρnHppHΛoχχρsρonsHΓtHPH
sqrt{ψΓtπrψ{s}}HQHgHY[H~γ–VHJournalpofpHighpEnergypPhysicsTH2020THZXZXTHY 5.4 3

86 yΔsγrvΓtρonHoμHγχγΛtrowγΓτHproαuΛtρonHoμH ˛‡HwρtπHtwoHσγtsHρnHprotonUprotonHΛoχχρsρonsHΓtHsgY[H~γ–VH
PhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2020THbYYTHY[^cbb 4.2 3

85
wγΓsurγψγntHoμHmuwHψΓtrρxHγχγψγntsHρnHsρnνχγHtopHquΓrτHtUΛπΓnnγχHproαuΛtρonHρnHprotonUprotonH
ΛoχχρsρonsHΓtHsgY[´ ~γ–VHPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-Energyp
PhysicsTH2020THbXbTHY[^_Xc

4.2 3

84 snvγstρνΓtρonHρntoHtπγHγvγntUΓΛtρvρtyHαγpγnαγnΛγHoμHiPn}QHrγχΓtρvγHproαuΛtρonHρnHprotonUprotonH
ΛoχχρsρonsHΓtHPHsqrt{s}HQHgHaH~γ–VHJournalpofpHighpEnergypPhysicsTH2020THZXZXTHY 5.4 3

83 kHnγγpHxγurΓχHxγtworτHμorH}ρψuχtΓnγousHostρψΓtρonHoμHΔHtγtHonγrνyHΓnαH|γsoχutρonVHComputingp
andpSoftwarepforpBigpScienceTH2020TH]THYX 6 3

82 }tuαργsHoμHmπΓrψH{uΓrτHnρμμusρonHρnsραγHtγtsH’sρnνHzΔUzΔHΓnαHppHmoχχρsρonsHΓtH
sqrtℓs_{xx}−g^VXZHH~γ–VHPhysicalpReviewpLettersTH2020THYZ^THYXZXXY 7.4 3

81 wγΓsurγψγntsHoμHrρννsHΔosonHproαuΛtρonHΛrossHsγΛtρonsHΓnαHΛoupχρnνsHρnHtπγHαρpπotonHαγΛΓyH
ΛπΓnnγχHΓtHPHsqrt{ψΓtπrψ{s}}HQHgHY[H~γ–VHJournalpofpHighpEnergypPhysicsTH2021THZXZYTHY 5.4 3

80 }tuαργsHoμHρnΛχusρvγHμourUσγtHproαuΛtρonHwρtπHtwoHΔUtΓννγαHσγtsHρnHprotonUprotonHΛoχχρsρonsHΓtHaH~γ–VH
PhysicalpReviewpDTH2016THc]TH 4.9 3
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79
wγΓsurγψγntHoμHαρμμγrγntρΓχHΛrossHsγΛtρonsHμorHµHΔosonHpΓρrHproαuΛtρonHρnHΓssoΛρΓtρonHwρtπHσγtsHΓtH
sgbHΓnαHY[H~γ–VHPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2019
THabcTHYcU]]

4.2 3

78 ovγntHsπΓpγHvΓrρΓΔχγsHψγΓsurγαHusρnνHψuχtρσγtHμρnΓχHstΓtγsHρnHprotonUprotonHΛoχχρsρonsHΓtHPH
sqrt{s}gY[HQH~γ–VHJournalpofpHighpEnergypPhysicsTH2018THZXYbTHY 5.4 3

77 }γΓrΛπHμorHχγptonUμχΓvorHvρoχΓtρnνHαγΛΓysHoμHπγΓvyHrγsonΓnΛγsHΓnαHquΓntuψHΔχΓΛτHπoχγsHtoHγ˛…HμρnΓχH
stΓtγsHρnHprotonUprotonHΛoχχρsρonsHΓtHPHsqrt{s}gY[HQH~γ–VHJournalpofpHighpEnergypPhysicsTH2018THZXYbTHY 5.4 3

76 }γΓrΛπHμorHΛπΓrνγαHrρννsHΔosonsHproαuΛγαHρnHvγΛtorHΔosonHμusρonHproΛγssγsHΓnαHαγΛΓyρnνHρntoH
vγΛtorHΔosonHpΓρrsHρnHprotonUprotonHΛoχχρsρonsHΓtVHEuropeanpPhysicalpJournalpCTH2021THbYTHaZ[ 4.2 3

75 yΔsγrvΓtρonHoμHtπγHαγΛΓyHlSUhˇ�PZ}QiPYXZXQuSHρnHppHΛoχχρsρonsHΓtHsgb~γ–VHPhysicspLetters,pSectionpB:p
Nuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2017THa_]TH__Ub_ 4.2 2

74 }γΓrΛπHμorHrγsonΓntHproαuΛtρonHoμHsγΛonαUνγnγrΓtρonHsχγptonsHwρtπHsΓψγUsρνnHαρψuonHγvγntsHρnH
protonUprotonHΛoχχρsρonsHΓtVHEuropeanpPhysicalpJournalpCTH2019THacTH[X^ 4.2 2

73 VHJournalpofpHighpEnergypPhysicsTH2019THZXYcTHY 5.4 2

72 }γΓrΛπHμorHsupγrsyψψγtryHρnHγvγntsHwρtπHΓHpπotonTHΓHχγptonTHΓnαHψρssρnνHtrΓnsvγrsγHψoψγntuψHρnH
protonUprotonHΛoχχρsρonsHΓtHPHsqrt{s}HgHY[HQH~γ–VHJournalpofpHighpEnergypPhysicsTH2019THZXYcTHY 5.4 2

71 }γΓrΛπHμorHαγΛΓysHoμHtπγHYZ^Hqγ–HrρννsHΔosonHρntoHΓHµHΔosonHΓnαHΓHˇ�HorHiHψγsonVHJournalpofpHighp
EnergypPhysicsTH2020THZXZXTHY 5.4 2

70 wγΓsurγψγntsHwρtπHsρχρΛonHpπotoψuχtρpχργrsHoμHαosγUrΓtγHγμμγΛtsHρnHtπγHrΓαρΓtρonHαΓψΓνγHoμHpχΓstρΛH
sΛρntρχχΓtorHtρχγsHρnHtπγHmw}HπΓαronHγnαΛΓpHΛΓχorρψγtγrVHJournalpofpInstrumentationTH2020THY^THzX_XXcUzX_XXc1 2

69 moψΔρnΓtρonHoμHtπγH HΔosonHpoχΓrρzΓtρonHψγΓsurγψγntsHρnHtopHquΓrτHαγΛΓysHusρnνHk~vk}HΓnαHmw}H
αΓtΓHΓtHPHsqrt{s}HQHgHbH~γ–VHJournalpofpHighpEnergypPhysicsTH2020THZXZXTHY 5.4 2

68 wuχtρpΓrtρΛχγHΛorrγχΓtρonHstuαργsHρnHpzΔHΛoχχρsρonsHΓtHsxxgbVY_H~γ–VHPhysicalpReviewpCTH2020THYXYTH 2.7 2

67
nγtγrψρnΓtρonHoμHtπγHstronνHΛoupχρnνHΛonstΓntH˛–}PψµQHμroψHψγΓsurγψγntsHoμHρnΛχusρvγH ´–HΓnαHµH
ΔosonHproαuΛtρonHΛrossHsγΛtρonsHρnHprotonUprotonHΛoχχρsρonsHΓtHPHsqrt{ψΓtπrψ{s}}HQHgHaHΓnαHbH~γ–VH
JournalpofpHighpEnergypPhysicsTH2020THZXZXTHY

5.4 2

66
}γΓrΛπHμorHnγwHpπγnoψγnΓHρnHμρnΓχHstΓtγsHwρtπHtwoHopposρtγUΛπΓrνγTHsΓψγUμχΓvorHχγptonsTHσγtsTHΓnαH
ψρssρnνHtrΓnsvγrsγHψoψγntuψHρnHppHΛoχχρsρonsHΓtHPHsqrt{s}gY[HQH~γ–VHJournalpofpHighpEnergypPhysicsTH
2018THZXYbTHY

5.4 2

65 wγΓsurγψγntHoμHαρμμγrγntρΓχHΛrossHsγΛtρonsHρnHtπγHτρnγψΓtρΛHΓnνuχΓrHvΓrρΓΔχγHiRHμorHρnΛχusρvγHµH
ΔosonHproαuΛtρonHρnHppHΛoχχρsρonsHΓtHPHsqrt{s}gbHQH~γ–VHJournalpofpHighpEnergypPhysicsTH2018THZXYbTHY 5.4 2

64 wγΓsurγψγntHoμHtπγHαρμμγrγntρΓχHΛrossHsγΛtρonsHμorHtopHquΓrτHpΓρrHproαuΛtρonHΓsHΓHμunΛtρonHoμH
τρnγψΓtρΛHγvγntHvΓrρΓΔχγsHρnHppHΛoχχρsρonsHΓtHsgaHΓnαHbH~γ–VHPhysicalpReviewpDTH2016THc]TH 4.9 2

63 }γΓrΛπHμorHαΓrτHψΓttγrHpΓrtρΛχγsHρnHprotonUprotonHΛoχχρsρonsHΓtHPHsqrt{s}gbHQH~γ–HusρnνHtπγHrΓzorH
vΓrρΓΔχγsVHJournalpofpHighpEnergypPhysicsTH2016THZXY_THY 5.4 2

62 }γΓrΛπHμorH iHUhHtΔHρnHprotonUprotonHΛoχχρsρonsHΓtHPHsqrt{s}gbHQH~γ–VHJournalpofpHighpEnergypPhysicsTH
2016THZXY_THY 5.4 2
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61 }γΓrΛπHμorHtπγHproαuΛtρonHoμHΓnHγxΛρtγαHΔottoψHquΓrτHαγΛΓyρnνHtoHt HρnHprotonUprotonHΛoχχρsρonsHΓtH
PHsqrt{s}gbHQH~γ–VHJournalpofpHighpEnergypPhysicsTH2016THZXY_THY 5.4 2

60
}γΓrΛπHμorHsupγrsyψψγtryHρnHγvγntsHwρtπHonγHχγptonHΓnαHψuχtρpχγHσγtsHγxpχoρtρnνHtπγHΓnνuχΓrH
ΛorrγχΓtρonHΔγtwγγnHtπγHχγptonHΓnαHtπγHψρssρnνHtrΓnsvγrsγHψoψγntuψHρnHprotonâ��protonHΛoχχρsρonsH
ΓtHsgY[~γ–VHPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2018TH
abXTH[b]U]Xc

4.2 2

59
snΛχusρvγHsγΓrΛπHμorHsupγrsyψψγtryHρnHppHΛoχχρsρonsHΓtHPHsqrt{s}gY[HQH~γ–HusρnνHrΓzorHvΓrρΓΔχγsHΓnαH
ΔoostγαHoΔσγΛtHραγntρμρΛΓtρonHρnHzγroHΓnαHonγHχγptonHμρnΓχHstΓtγsVHJournalpofpHighpEnergypPhysicsTH
2019THZXYcTHY

5.4 2

58 }γΓrΛπHμorHγxΛρtγαHχγptonsHρnHâ��â�� ˛‡HμρnΓχHstΓtγsHρnHprotonUprotonHΛoχχρsρonsHΓtHPHsqrt{ψΓtπrψ{s}}gY[HQH
~γ–VHJournalpofpHighpEnergypPhysicsTH2019THZXYcTHY 5.4 2

57 mγntrΓχρtyHΓnαHpsγuαorΓpραρtyHαγpγnαγnΛγHoμHtπγHtrΓnsvγrsγHγnγrνyHαγnsρtyHρnHpzΔHΛoχχρsρonsHΓtH
sxxg^VXZH~γ–VHPhysicalpReviewpCTH2019THYXXTH 2.7 2

56
}γΓrΛπHμorHαΓrτHψΓttγrHρnHγvγntsHwρtπHΓHχγptoquΓrτHΓnαHψρssρnνHtrΓnsvγrsγHψoψγntuψHρnH
protonUprotonHΛoχχρsρonsHΓtHY[H~γ–VHPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandp
High-EnergypPhysicsTH2019THac^THa_Ucc

4.2 2

55 wγΓsurγψγntsHoμHtπγHppHUhH ˛‡˛‡HΓnαHppHUhHµ˛‡˛‡HΛrossHsγΛtρonsHΓnαHχρψρtsHonHΓnoψΓχousHquΓrtρΛHνΓuνγH
ΛoupχρnνsHΓtHPHsqrt{s}gbHQH~γ–VHJournalpofpHighpEnergypPhysicsTH2017THZXYaTHY 5.4 2

54 mπΓrΓΛtγrρsΓtρonHoμHρrrΓαρΓtγαHtπρnHsρχρΛonHsγnsorsHμorHtπγHmw}HpπΓsγHssHpρxγχHupνrΓαγVHEuropeanp
PhysicalpJournalpCTH2017THaaTHY 4.2 2

53 }γΓrΛπHμorHnγwHpπγnoψγnΓHwρtπHψuχtρpχγHΛπΓrνγαHχγptonsHρnHprotonâ��protonHΛoχχρsρonsHΓtHPsqrt{s}gH
Y[QHPTtγxtH{~γ–}QVHEuropeanpPhysicalpJournalpCTH2017THaaTHY 4.2 2

52 }γΓrΛπHμorHsupγrsyψψγtryHusρnνHrρννsHΔosonHtoHαρpπotonHαγΛΓysHΓtHPHsqrt{s}HQHgHY[H~γ–VHJournalpofp
HighpEnergypPhysicsTH2019THZXYcTHY 5.4 2

51 yΔsγrvΓtρonHoμHtπγHzroαuΛtρonHoμH~πrγγHwΓssρvγHqΓuνγHlosonsHΓtHsqrtℓs−gY[HH~γ–VHPhysicalpReviewp
LettersTH2020THYZ^THY^YbXZ 7.4 2

50 ~πγHproαuΛtρonHoμHρsoχΓtγαHpπotonsHρnHzΔzΔHΓnαHppHΛoχχρsρonsHΓtHPHsqrt{s_{ψΓtπrψ{xx}}}HQHgH^VXZH~γ–VH
JournalpofpHighpEnergypPhysicsTH2020THZXZXTHY 5.4 2

49 losγUoρnstγρnHΛorrγχΓtρonsHoμHΛπΓrνγαHπΓαronsHρnHprotonUprotonHΛoχχρsρonsHΓtHPHsqrt{s}HQHgHY[H~γ–VH
JournalpofpHighpEnergypPhysicsTH2020THZXZXTHY 5.4 2

48 wγΓsurγψγntHoμHtπγHtγtHwΓssHnρstrρΔutρonHΓnαH~opH{uΓrτHwΓssHρnHrΓαronρΛHnγΛΓysHoμHloostγαH~opH
{uΓrτsHρnHppHmoχχρsρonsHΓtHsqrtℓs−gY[HH~γ–VHPhysicalpReviewpLettersTH2020THYZ]THZXZXXY 7.4 2

47 }tuαyHoμHΛγntrΓχHγxΛχusρvγHproαuΛtρonHρnHprotonUprotonHΛoχχρsρonsHΓtHΓnαHY[~γ–VHEuropeanpPhysicalp
JournalpCTH2020THbXTHaYb 4.2 2

46 }γΓrΛπHμorHpπysρΛsHΔγyonαHtπγHstΓnαΓrαHψoαγχHρnHγvγntsHwρtπHσγtsHΓnαHtwoHsΓψγUsρνnHorHΓtHχγΓstH
tπrγγHΛπΓrνγαHχγptonsHρnHprotonUprotonHΛoχχρsρonsHΓtVHEuropeanpPhysicalpJournalpCTH2020THbXTHa^Z 4.2 2

45 }γΓrΛπHμorHpΓρrUproαuΛγαHtπrγγUσγtHrγsonΓnΛγsHρnHprotonUprotonHΛoχχρsρonsHΓtHsgY[HH~γ–VHPhysicalp
ReviewpDTH2019THccTH 4.9 2

44 }γΓrΛπHμorHtπγHproαuΛtρonHoμHμourHtopHquΓrτsHρnHtπγHsρnνχγUχγptonHΓnαHopposρtγUsρνnHαρχγptonHμρnΓχH
stΓtγsHρnHprotonUprotonHΛoχχρsρonsHΓtHPHsqrt{s}HQHgHY[H~γ–VHJournalpofpHighpEnergypPhysicsTH2019THZXYcTHY 5.4 2
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43 ~γstHΔγΓψHαγψonstrΓtρonHoμHsρχρΛonHψρΛrostrρpHψoαuχγsHwρtπHtrΓnsvγrsγHψoψγntuψHαρsΛrρψρnΓtρonH
μorHtπγHμuturγHmw}HtrΓΛτρnνHαγtγΛtorVHJournalpofpInstrumentationTH2018THY[THzX[XX[UzX[XX[ 1 2

42 }γΓrΛπHμorHsupγrsyψψγtryHρnHγvγntsHwρtπHΓHpπotonTHσγtsTHUσγtsTHΓnαHψρssρnνHtrΓnsvγrsγHψoψγntuψHρnH
protonUprotonHΛoχχρsρonsHΓtHY[VHEuropeanpPhysicalpJournalpCTH2019THacTH]]] 4.2 1

41 }γΓrΛπHμorH HlosonHnγΛΓysHtoH~πrγγHmπΓrνγαHzρonsVHPhysicalpReviewpLettersTH2019THYZZTHY^YbXZ 7.4 1

40 }γΓrΛπHμorHxΓrrowHr˛‡H|γsonΓnΛγsHρnHzrotonUzrotonHmoχχρsρonsHΓtHsqrtℓs−gY[HH~γ–VHPhysicalpReviewp
LettersTH2019THYZZTHXbYbX] 7.4 1

39 ovραγnΛγHμorH~opH{uΓrτHzroαuΛtρonHρnHxuΛχγusUxuΛχγusHmoχχρsρonsVHPhysicalpReviewpLettersTH2020TH
YZ^THZZZXXY 7.4 1

38
}γΓrΛπHμorHsupγrsyψψγtryHρnHprotonUprotonHΛoχχρsρonsHΓtHPHsqrt{s}HQHgHY[H~γ–HρnHγvγntsHwρtπH
πρνπUψoψγntuψHµHΔosonsHΓnαHψρssρnνHtrΓnsvγrsγHψoψγntuψVHJournalpofpHighpEnergypPhysicsTH2020TH
ZXZXTHY

5.4 1

37 }γΓrΛπHμorHαρσγtHrγsonΓnΛγsHusρnνHγvγntsHwρtπHtπrγγHσγtsHρnHprotonUprotonHΛoχχρsρonsHΓtHsgY[~γ–VH
PhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2020THbX^THY[^]]b 4.2 1

36 }γΓrΛπHμorHΓnHγxΛρtγαHχγptonHtπΓtHαγΛΓysHvρΓHΓHΛontΓΛtHρntγrΓΛtρonHtoHΓHχγptonHΓnαHtwoHσγtsHρnH
protonUprotonHΛoχχρsρonsHΓtHPHsqrt{s}HQHgHY[H~γ–VHJournalpofpHighpEnergypPhysicsTH2020THZXZXTHY 5.4 1

35 }γΓrΛπHμorHtopHsquΓrτHpΓρrHproαuΛtρonHρnHΓHμρnΓχHstΓtγHwρtπHtwoHtΓuHχγptonsHρnHprotonUprotonH
ΛoχχρsρonsHΓtHPHsqrt{s}HQHgHY[H~γ–VHJournalpofpHighpEnergypPhysicsTH2020THZXZXTHY 5.4 1

34 }tuαyHoμHtπγHPH{ψΓtπrψ{l}}√{S}toHψΓtπrψ{t}WuppsρHovγrχρnγ{vΓψΔαΓ}ψΓtπrψ{p}HQHαγΛΓyHρnH
protonUprotonHΛoχχρsρonsHΓtHPHsqrt{s}HQHgHbH~γ–VHJournalpofpHighpEnergypPhysicsTH2019THZXYcTHY 5.4 1

33 snΛχusρvγHsγΓrΛπHμorHπρνπχyHΔoostγαHrρννsHΔosonsHαγΛΓyρnνHtoHΔottoψHquΓrτUΓntρquΓrτHpΓρrsHρnH
protonUprotonHΛoχχρsρonsHΓtHPHsqrt{s}HQHgHY[H~γ–VHJournalpofpHighpEnergypPhysicsTH2020THZXZXTHY 5.4 1

32 }trΓnνγHπΓαronHproαuΛtρonHρnHppHΓnαHpzΔHΛoχχρsρonsHΓtHsxxg^VXZH~γ–VHPhysicalpReviewpCTH2020THYXYTH 2.7 1

31 wγΓsurγψγntHoμHtπγHΛrossHsγΛtρonHμorHPHψΓtπrψ{t}ovγrχρnγ{ψΓtπrψ{t}}HQHproαuΛtρonHwρtπHΓααρtρonΓχH
σγtsHΓnαHΔHσγtsHρnHppHΛoχχρsρonsHΓtHPHsqrt{s}HQHgHY[H~γ–VHJournalpofpHighpEnergypPhysicsTH2020THZXZXTHY 5.4 1

30 nγvγχopψγntHΓnαHvΓχραΓtρonHoμHro| sq´ aHtunγsHμroψHmw}HunαγrχyρnνUγvγntHψγΓsurγψγntsVH
EuropeanpPhysicalpJournalpCTH2021THbYTH[YZ 4.2 1

29 wγΓsurγψγntsHoμHtrρpχγUαρμμγrγntρΓχHΛrossHsγΛtρonsHμorHρnΛχusρvγHρsoχΓtγαUpπotonSσγtHγvγntsHρnH
ΛoχχρsρonsHΓtVHEuropeanpPhysicalpJournalpCTH2019THacTHc_c 4.2 1

28 }γΓrΛπHμorHtπγHχγptonHμχΓvorHvρoχΓtρnνHαγΛΓyHˇ�HUhH[˛…HρnHprotonUprotonHΛoχχρsρonsHΓtHPHsqrt{ψΓtπrψ{s}}HQHgH
Y[H~γ–VHJournalpofpHighpEnergypPhysicsTH2021THZXZYTHY 5.4 1

27 mw}HtrρννγrHpγrμorψΓnΛγVHEPJpWebpofpConferencesTH2018THYbZTHXZX[a 0.3 1

26 yΔsγrvΓtρonHoμHtπγHµUhˇ�â��√{S}â��√{U}HnγΛΓyHρnHppHmoχχρsρonsHΓtHsqrtℓs−gY[HH~γ–VHPhysicalpReviewpLettersTH
2018THYZYTHY]YbXY 7.4 1
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25 }γΓrΛπHμorHzΓρrUzroαuΛγαH|γsonΓnΛγsHoΓΛπHnγΛΓyρnνHρntoHΓtHvγΓstHpourH{uΓrτsHρnHzrotonUzrotonH
moχχρsρonsHΓtHsqrtℓs−gY[HH~γ–VHPhysicalpReviewpLettersTH2018THYZYTHY]YbXZ 7.4 1

24
}γΓrΛπHμorHμχΓvorUΛπΓnνρnνHnγutrΓχHΛurrγntHρntγrΓΛtρonsHoμHtπγHtopHquΓrτHΓnαHtπγHrρννsHΔosonH
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