
Da Silveira, Gg, Gil Da 
Silveira, G

ListfoffPublicationsfbyfYearfinf
DescendingfOrder

Source:fhttps:vvexalyucomvauthortpdfv958x23yvdatsilveiratggtgiltdatsilveiratgtpublicationstbytyearupdf

Version:f2x24tx4t28f

ThisfdocumentfhasfbeenfgeneratedfbasedfonfthefpublicationsfandfcitationsfrecordedfbyfexalyucomufForf

theflatestfversionfoffthisfpublicationflistsfvisitftheflinkfgivenfaboveu

ThefthirdfcolumnfisfthefimpactffactorfnIFofoffthefjournalsfandftheffourthfcolumnfisfthefnumberfoff

citationsfoffthefarticleu

686
papers

18,805
citations

63
h-index

105
g-index

715
ext. papers

22,977
ext. citations

4.9
avg, IF

5.71
L-index



i Paper IF Citations

686 ovπΞαψΛαHγorH¯P[baZQHπψHzΔUzΔHmoττπsπoψsHΓψΞH}tuΞπαsHoγHπtsHzroχptHzroΞuΛtπoψHΓtH
sqrtℓs_{xx}−g^VXZHH~α–VVHPhysicalmReviewmLettersTH2022THYZbTHX[ZXXY 7.4 1

685 prΓμχαψtΓtπoψHoγHραtsHΛoψtΓπψπψμHΓHproχptHtWˇ�HχαsoψHπψHzΔzΔHΓψΞHppHΛoττπsπoψsHΓtHsxxg^VXZ~α–VH
PhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2022THbZ^THY[_b]Z 4.2 1

684
}αΓrΛνHγorH ˛‡HrαsoψΓψΛαsHπψHprotoψUprotoψHΛoττπsπoψsHΓtHsgY[H~α–HusπψμHνΓΞroψπΛHΞαΛΓysHoγH
vorαψtzUΔoostαΞH HΔosoψsVHPhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-Energym
PhysicsTH2022THbZ_THY[_bbb

4.2 0

683 wαΓsurαχαψtHoγHtναHsψΛτusπvαHΓψΞHnπγγαrαψtπΓτHrπμμsHlosoψHzroΞuΛtπoψHmrossH}αΛtπoψsHπψHtναHnαΛΓyH
woΞαHtoHΓHzΓπrHoγHˇ�HvαptoψsHπψHppHmoττπsπoψsHΓtHsqrtℓs−gY[HH~α–VVHPhysicalmReviewmLettersTH2022THYZbTHXbYbX 7̂.4 0

682
sψΛτusπvαHΓψΞHΞπγγαrαψtπΓτHΛrossHsαΛtπoψHχαΓsurαχαψtsHoγHsπψμταHtopHquΓrσHproΞuΛtπoψHπψHΓssoΛπΓtπoψH
wπtνHΓHµHΔosoψHπψHprotoψUprotoψHΛoττπsπoψsHΓtHLLHsqrt{s}HLLHgHY[H~α–VHJournalmofmHighmEnergymPhysicsTH
2022THZXZZTHY

5.4 0

681
}αΓrΛνHγorHγτΓvorUΛνΓψμπψμHψαutrΓτHΛurrαψtHπψtαrΓΛtπoψsHoγHtναHtopHquΓrσHΓψΞHtναHrπμμsHΔosoψH
ΞαΛΓyπψμHtoHΓHΔottoχHquΓrσUΓψtπquΓrσHpΓπrHΓtHLLHsqrt{s}HLLHgHY[H~α–VHJournalmofmHighmEnergymPhysicsTH
2022THZXZZTHY

5.4 1

680 }αΓrΛνHγorHτoψμUτπvαΞHpΓrtπΛταsHΞαΛΓyπψμHtoHταptoψsHwπtνHτΓrμαHπχpΓΛtHpΓrΓχαtαrHπψHprotoψUprotoψH
ΛoττπsπoψsHΓtHVVHEuropeanmPhysicalmJournalmCTH2022THbZTHY^[ 4.2 0

679 }tuΞyHoγHΞπραtHαvαψtsHwπtνHτΓrμαHrΓpπΞπtyHsαpΓrΓtπoψHπψHprotoψUprotoψHΛoττπsπoψsHΓtHLLHsqrt{s}HLLHgH
ZVa_H~α–VHJournalmofmHighmEnergymPhysicsTH2022THZXZZTHY 5.4

678 ’sπψμHµHlosoψHovαψtsHtoH}tuΞyHzΓrtoψUwαΞπuχHsψtαrΓΛtπoψsHπψHzΔUzΔHmoττπsπoψsVVHPhysicalmReviewm
LettersTH2022THYZbTHYZZ[XY 7.4 0

677 kHψαwHΛΓτπΔrΓtπoψHχαtνoΞHγorHΛνΓrχHραtHπΞαψtπγπΛΓtπoψHvΓτπΞΓtαΞHwπtνHprotoψUprotoψHΛoττπsπoψHαvαψtsH
ΓtHâ��sHgHY[H~α–VHJournalmofmInstrumentationTH2022THYaTHzX[XY] 1 0

676 }αΓrΛνHγorHstroψμτyHπψtαrΓΛtπψμHχΓssπvαHpΓrtπΛταsHμαψαrΓtπψμHtrΓΛσταssHραtsHπψHprotoψUprotoψH
ΛoττπsπoψsHΓtHVVHEuropeanmPhysicalmJournalmCTH2022THbZTHZY[ 4.2 0

675 }αΓrΛνHγorHτowUχΓssHΞπταptoψHrαsoψΓψΛαsHπψHrπμμsHΔosoψHΞαΛΓysHtoHγourUταptoψHγπψΓτHstΓtαsHπψH
protoψUprotoψHΛoττπsπoψsHΓtHVVHEuropeanmPhysicalmJournalmCTH2022THbZTHZcX 4.2 0

674
}αΓrΛνHγorHsupαrsyχχαtryHπψHγπψΓτHstΓtαsHwπtνHtwoHorHtνrααHsoγtHταptoψsHΓψΞHχπssπψμHtrΓψsvαrsαH
χoχαψtuχHπψHprotoψUprotoψHΛoττπsπoψsHΓtHLLHsqrt{s}HLLHgHY[H~α–VHJournalmofmHighmEnergymPhysicsTH
2022THZXZZTHY

5.4 0

673 }αΓrΛνHγorHΓHrπμνtUνΓψΞαΞH HΔosoψHΓψΞHΓHναΓvyHψαutrπψoHπψHprotoψUprotoψHΛoττπsπoψsHΓtHLLHsqrt{s}HLLH
gHY[H~α–VHJournalmofmHighmEnergymPhysicsTH2022THZXZZTHY 5.4 0

672 }αΓrΛνHγorHΓHναΓvyHrαsoψΓψΛαHΞαΛΓyπψμHπψtoHΓHtopHquΓrσHΓψΞHΓH HΔosoψHπψHtναHταptoψSραtsHγπψΓτHstΓtαH
ΓtHLLHsqrt{s}HLLHgHY[H~α–VHJournalmofmHighmEnergymPhysicsTH2022THZXZZTHY 5.4 0

671 }αΓrΛνHγorHναΓvyHrαsoψΓψΛαsHΞαΛΓyπψμHtoHµµHorHµ HΓψΞHΓxπoψUτπσαHpΓrtπΛταsHχαΞπΓtπψμHψoψrαsoψΓψtH
µµHorHµrHproΞuΛtπoψHΓtHLLHsqrt{s}HLLHgHY[H~α–VHJournalmofmHighmEnergymPhysicsTH2022THZXZZTHY 5.4 0

670 wαΓsurαχαψtHΓψΞH{mnHΓψΓτysπsHoγHΞouΔταUΞπγγαrαψtπΓτHπψΛτusπvαHραtHΛrossHsαΛtπoψsHπψHprotoψUprotoψH
ΛoττπsπoψsHΓtHLLHsqrt{s}HLLHgHY[H~α–VHJournalmofmHighmEnergymPhysicsTH2022THZXZZTHY 5.4 0
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669 }αΓrΛνHγorHαταΛtrowαΓσHproΞuΛtπoψHoγHΛνΓrμπψosHΓψΞHψαutrΓτπψosHπψHprotoψUprotoψHΛoττπsπoψsHΓtHLLH
sqrt{s}HLLHgHY[H~α–VHJournalmofmHighmEnergymPhysicsTH2022THZXZZTHY 5.4 0

668 wαΓsurαχαψtHoγHtναHπψΛτusπvαHLLHχΓtνrχ{t}ovαrτπψα{χΓtνrχ{t}}HLLHproΞuΛtπoψHΛrossHsαΛtπoψHπψH
protoψUprotoψHΛoττπsπoψsHΓtHLLHsqrt{s}HLLHgH^VXZH~α–VHJournalmofmHighmEnergymPhysicsTH2022THZXZZTHY 5.4

667 wαΓsurαχαψtsHoγHtναHoταΛtrowαΓσHnπΔosoψHzroΞuΛtπoψHmrossH}αΛtπoψsHπψHzrotoψUzrotoψHmoττπsπoψsH
ΓtHsqrtℓs−g^VXZHH~α–H’sπψμHvαptoψπΛHnαΛΓysVHPhysicalmReviewmLettersTH2021THYZaTHYcYbXY 7.4 0

666 moχΔπψαΞHsαΓrΛναsHγorHtναHproΞuΛtπoψHoγHsupαrsyχχαtrπΛHtopHquΓrσHpΓrtψαrsHπψHprotoψUprotoψH
ΛoττπsπoψsHΓtVHEuropeanmPhysicalmJournalmCTH2021THbYTHcaX 4.2 3

665 }αΓrΛνHγorHΞΓrσHpνotoψsHπψHrπμμsHΔosoψHproΞuΛtπoψHvπΓHvαΛtorHΔosoψHγusπoψHπψHprotoψUprotoψH
ΛoττπsπoψsHΓtHPHsqrt{s}HQHgHY[H~α–VHJournalmofmHighmEnergymPhysicsTH2021THZXZYTHY 5.4 2

664 wαΓsurαχαψtsHoγHproΞuΛtπoψHΛrossHsαΛtπoψsHΓψΞHΛoψstrΓπψtsHoψHΓψoχΓτousHtrπpταHμΓuμαHΛoupτπψμsH
ΓtVHEuropeanmPhysicalmJournalmCTH2021THbYTHZXX 4.2 5

663 wαΓsurαχαψtHoγHtναHπψΛτusπvαHΓψΞHΞπγγαrαψtπΓτHrπμμsHΔosoψHproΞuΛtπoψHΛrossHsαΛtπoψsHπψHtναH
ταptoψπΛH  HΞαΛΓyHχoΞαHΓtHPHsqrt{s}HQHgHY[H~α–VHJournalmofmHighmEnergymPhysicsTH2021THZXZYTHY 5.4 3

662
}αΓrΛνHγorHψoψrαsoψΓψtHrπμμsHΔosoψHpΓπrHproΞuΛtπoψHπψHγπψΓτHstΓtαsHwπtνHtwoHΔottoχHquΓrσsHΓψΞH
twoHpνotoψsHπψHprotoψUprotoψHΛoττπsπoψsHΓtHPHsqrt{s}HQHgHY[H~α–VHJournalmofmHighmEnergymPhysicsTH2021TH
ZXZYTHY

5.4 4

661 }αΓrΛνHγorHψαwHpνysπΛsHπψHtopHquΓrσHproΞuΛtπoψHwπtνHΓΞΞπtπoψΓτHταptoψsHπψHprotoψUprotoψHΛoττπsπoψsH
ΓtHPHsqrt{s}HQHgHY[H~α–HusπψμHαγγαΛtπvαHγπατΞHtναoryVHJournalmofmHighmEnergymPhysicsTH2021THZXZYTHY 5.4 4

660 wαΓsurαχαψtHoγHΞπγγαrαψtπΓτHΛrossHsαΛtπoψsHγorHµHΔosoψsHproΞuΛαΞHπψHΓssoΛπΓtπoψHwπtνHΛνΓrχHραtsHπψH
ppHΛoττπsπoψsHΓtHPHsqrt{s}HQHgHY[H~α–VHJournalmofmHighmEnergymPhysicsTH2021THZXZYTHY 5.4 1

659
}αΓrΛνHγorHsupαrsyχχαtryHπψHγπψΓτHstΓtαsHwπtνHtwoHopposπtατyHΛνΓrμαΞHsΓχαUγτΓvorHταptoψsHΓψΞH
χπssπψμHtrΓψsvαrsαHχoχαψtuχHπψHprotoψUprotoψHΛoττπsπoψsHΓtHPHsqrt{s}HQHgHY[H~α–VHJournalmofmHighm
EnergymPhysicsTH2021THZXZYTHY

5.4 6

658 nαvατopχαψtHΓψΞHvΓτπΞΓtπoψHoγHro| sq´ aHtuψαsHγroχHmw}HuψΞαrτyπψμUαvαψtHχαΓsurαχαψtsVH
EuropeanmPhysicalmJournalmCTH2021THbYTH[YZ 4.2 1

657 kψμuτΓrHΓψΓτysπsHoγHtναHΞαΛΓyHlSHUhHuRPbcZQS˛…S˛…â��HπψHprotoψUprotoψHΛoττπsπoψsHΓtHPHsqrt{χΓtνrχ{s}}HQHgH
bH~α–VHJournalmofmHighmEnergymPhysicsTH2021THZXZYTHY 5.4 2

656 wαΓsurαχαψtHoγHtναHrπμμsHΔosoψHproΞuΛtπoψHrΓtαHπψHΓssoΛπΓtπoψHwπtνHtopHquΓrσsHπψHγπψΓτHstΓtαsHwπtνH
αταΛtroψsTHχuoψsTHΓψΞHνΓΞroψπΛΓττyHΞαΛΓyπψμHtΓuHταptoψsHΓtVHEuropeanmPhysicalmJournalmCTH2021THbYTH[ab 4.2 5

655 oταΛtroψHΓψΞHpνotoψHrαΛoψstruΛtπoψHΓψΞHπΞαψtπγπΛΓtπoψHwπtνHtναHmw}HαxpαrπχαψtHΓtHtναHmo|xHvrmVH
JournalmofmInstrumentationTH2021THY_THzX^XY] 1 11

654
wαΓsurαχαψtHoγHproχptHnXHΓψΞHniXHχαsoψHΓzπχutνΓτHΓψπsotropyHΓψΞHsαΓrΛνHγorHstroψμHαταΛtrπΛH
γπατΞsHπψHzΔzΔHΛoττπsπoψsHΓtHsxxg^VXZ~α–VHPhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandm
High-EnergymPhysicsTH2021THbY_THY[_Z^[

4.2 2

653 wαΓsurαχαψtHoγHΔHραtHsνΓpαsHπψHprotoψUprotoψHΛoττπsπoψsHΓtHPHsqrt{s}HQHgH^VXZH~α–VHJournalmofmHighm
EnergymPhysicsTH2021THZXZYTHY 5.4 0

652 pπrstHχαΓsurαχαψtHoγHτΓrμαHΓrαΓHραtHtrΓψsvαrsαHχoχαψtuχHspαΛtrΓHπψHναΓvyUπoψHΛoττπsπoψsVHJournalm
ofmHighmEnergymPhysicsTH2021THZXZYTHY 5.4 2

(2021-2022)
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651 }tuΞyHoγHnrαττU±ΓψHΞπχuoψHproΞuΛtπoψHπψHprotoψUταΓΞHΛoττπsπoψsHΓtHPHsqrt{s_{χΓtνrχ{xx}}}HQHgHbVY_H
~α–VHJournalmofmHighmEnergymPhysicsTH2021THZXZYTHY 5.4 0

650
wαΓsurαχαψtHoγHtναHmzUvπoτΓtπψμHpνΓsαHisHπψHtναHlsXUhtWˇ�iPYXZXQUh˛…S˛…â��uSuâ��HΛνΓψψατHπψH
protoψUprotoψHΛoττπsπoψsHΓtHsgY[~α–VHPhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandm
High-EnergymPhysicsTH2021THbY_THY[_Ybb

4.2 1

649
wαΓsurαχαψtsHoγHtναHΞπγγαrαψtπΓτHΛrossHsαΛtπoψsHoγHtναHproΞuΛtπoψHoγHµHSHραtsHΓψΞH˛‡HSHραtsHΓψΞHoγHµH
ΔosoψHαχπssπoψHΛoττπψαΓrHwπtνHΓHραtHπψHppHΛoττπsπoψsHΓtHPHsqrt{s}HQHgHY[H~α–VHJournalmofmHighmEnergym
PhysicsTH2021THZXZYTHY

5.4

648 sψUχαΞπuχHχoΞπγπΛΓtπoψHoγHΞπραtsHπψHzΔzΔHΛoττπsπoψsHΓtHPHsqrt{s_{χΓtνrχ{xx}}}HQHgH^VXZH~α–VHJournalm
ofmHighmEnergymPhysicsTH2021THZXZYTHY 5.4 0

647
wαΓsurαχαψtHoγHtναHµHΔosoψHΞπγγαrαψtπΓτHproΞuΛtπoψHΛrossHsαΛtπoψHusπψμHπtsHπψvπsπΔταHΞαΛΓyHχoΞαHPµH
UhHPHψuHovαrτπψα{ψu}HQQHπψHprotoψUprotoψHΛoττπsπoψsHΓtHPHsqrt{s}HQHgHY[H~α–VHJournalmofmHighmEnergymPhysicsTH
2021THZXZYTHY

5.4

646 wαΓsurαχαψtHoγHtναH ˛‡HzroΞuΛtπoψHmrossH}αΛtπoψHπψHzrotoψUzrotoψHmoττπsπoψsHΓtHsqrtℓs−gY[HH~α–H
ΓψΞHmoψstrΓπψtsHoψHoγγαΛtπvαHpπατΞH~ναoryHmoαγγπΛπαψtsVHPhysicalmReviewmLettersTH2021THYZ_THZ^ZXXZ 7.4 0

645 wαΓsurαχαψtsHoγHproΞuΛtπoψHΛrossHsαΛtπoψsHoγHtναHrπμμsHΔosoψHπψHtναHγourUταptoψHγπψΓτHstΓtαHπψH
protoψUprotoψHΛoττπsπoψsHΓtVHEuropeanmPhysicalmJournalmCTH2021THbYTH]bb 4.2 5

644 yΔsαrvΓtπoψHoγHΓHxαwHoxΛπtαΞHlαΓutyH}trΓψμαHlΓryoψHnαΛΓyπψμHtoH˛�_{Δ}√{U}ˇ�√{S}ˇ�√{U}VHPhysicalm
ReviewmLettersTH2021THYZ_THZ^ZXX[ 7.4 1

643 zαrγorχΓψΛαHoγHtναHmw}HχuoψHtrπμμαrHsystαχHπψHprotoψUprotoψHΛoττπsπoψsHΓtHâ��PsQHgHY[VHJournalmofm
InstrumentationTH2021THY_THzXaXXY 1 2

642 wαΓsurαχαψtsHoγHrπμμsHΔosoψHproΞuΛtπoψHΛrossHsαΛtπoψsHΓψΞHΛoupτπψμsHπψHtναHΞπpνotoψHΞαΛΓyH
ΛνΓψψατHΓtHPHsqrt{χΓtνrχ{s}}HQHgHY[H~α–VHJournalmofmHighmEnergymPhysicsTH2021THZXZYTHY 5.4 3

641 }αΓrΛνHγorHrαsoψΓψtHΓψΞHψoψrαsoψΓψtHψαwHpναψoχαψΓHπψHνπμνUχΓssHΞπταptoψHγπψΓτHstΓtαsHΓtHPHsqrt{s}H
QHgHY[H~α–VHJournalmofmHighmEnergymPhysicsTH2021THZXZYTHY 5.4 5

640 }αΓrΛνHγorHtναHταptoψHγτΓvorHvπoτΓtπψμHΞαΛΓyHˇ�HUhH[˛…HπψHprotoψUprotoψHΛoττπsπoψsHΓtHPHsqrt{χΓtνrχ{s}}HQHgH
Y[H~α–VHJournalmofmHighmEnergymPhysicsTH2021THZXZYTHY 5.4 1

639
wαΓsurαχαψtsHoγHproΞuΛtπoψHΛrossHsαΛtπoψsHoγHpoτΓrπzαΞHsΓχαUsπμψH HΔosoψHpΓπrsHπψHΓssoΛπΓtπoψH
wπtνHtwoHραtsHπψHprotoψUprotoψHΛoττπsπoψsHΓtHsgY[H~α–VHPhysicsmLetters,mSectionmB:mNuclear,mElementarym
ParticlemandmHigh-EnergymPhysicsTH2021THbYZTHY[_XYb

4.2 6

638 }αΓrΛνHγorHΞΓrσHχΓttαrHproΞuΛαΞHπψHΓssoΛπΓtπoψHwπtνHΓHταptoψπΛΓττyHΞαΛΓyπψμHΔosoψHπψHprotoψUprotoψH
ΛoττπsπoψsHΓtVHEuropeanmPhysicalmJournalmCTH2021THbYTHY[ 4.2 7

637 sψvαstπμΓtπoψHoγHtναHψΓturαHoγHΓHχΓssπvαHvαΛtorHχαΞπΓtorHγorHΞΓrσHχΓttαrHtνrouμνHαHSHαHâ��HΛoττπsπoψsVH
AstronomischemNachrichtenTH2021TH[]ZTH]YYU]Y^ 0.7

636 ovπΞαψΛαHγorHrπμμsHΔosoψHΞαΛΓyHtoHΓHpΓπrHoγHχuoψsVHJournalmofmHighmEnergymPhysicsTH2021THZXZYTHY 5.4 14

635 }αΓrΛνHγorHtopHsquΓrσHpΓπrHproΞuΛtπoψHusπψμHΞπταptoψHγπψΓτHstΓtαsHπψHΛoττπsπoψHΞΓtΓHΛoτταΛtαΞHΓtVH
EuropeanmPhysicalmJournalmCTH2021THbYTH[ 4.2 5

634 }tuΞπαsHoγHΛνΓrχHΓψΞHΔαΓutyHνΓΞroψHτoψμUrΓψμαHΛorrατΓtπoψsHπψHppHΓψΞHpzΔHΛoττπsπoψsHΓtHvrmH
αψαrμπαsVHPhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2021THbY[THY[_X[_4.2 1
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633 ~ναHvαryHγorwΓrΞHmk}~y|HΛΓτorπχαtαrHoγHtναHmw}HαxpαrπχαψtVHJournalmofmInstrumentationTH2021THY_THzXZXYXUzXZXYX1 4

632 w’}πmdHΓHχoΞατUuψspαΛπγπΛHsαΓrΛνHγorHψαwHpνysπΛsHπψHprotoψUprotoψHΛoττπsπoψsHΓtVHEuropeanmPhysicalm
JournalmCTH2021THbYTH_Zc 4.2 4

631 }αΓrΛνHγorHtναHrΓrαHΞαΛΓyHoγHtναH HΔosoψHπψtoHΓHpπoψHΓψΞHΓHpνotoψHπψHprotoψUprotoψHΛoττπsπoψsHΓtH
sgY[~α–VHPhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2021THbYcTHY[_]Xc4.2 0

630 moψstrΓπψtsHoψHtναHsψπtπΓτH}tΓtαHoγHzΔUzΔHmoττπsπoψsHvπΓHwαΓsurαχαψtsHoγHµUlosoψH±πατΞsHΓψΞH
kzπχutνΓτHkψπsotropyHΓtHsqrtℓs_{xx}−g^VXZHH~α–VHPhysicalmReviewmLettersTH2021THYZaTHYXZXXZ 7.4 1

629 }αΓrΛνHγorHΓHναΓvyHvαΛtorHrαsoψΓψΛαHΞαΛΓyπψμHtoHΓH´ ΔosoψHΓψΞHΓHrπμμsHΔosoψHπψHprotoψUprotoψH
ΛoττπsπoψsHΓtVHEuropeanmPhysicalmJournalmCTH2021THbYTH_bb 4.2 0

628 wαΓsurαχαψtHoγHtναHΓzπχutνΓτHΓψπsotropyHoγHΓψΞHχαsoψsHπψHzΔzΔHΛoττπsπoψsHΓtHsxxg^VXZ~α–VH
PhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2021THbYcTHY[_[b^ 4.2 1

627 }αΓrΛνHγorHΛνΓrμαΞHrπμμsHΔosoψsHproΞuΛαΞHπψHvαΛtorHΔosoψHγusπoψHproΛαssαsHΓψΞHΞαΛΓyπψμHπψtoH
vαΛtorHΔosoψHpΓπrsHπψHprotoψUprotoψHΛoττπsπoψsHΓtVHEuropeanmPhysicalmJournalmCTH2021THbYTHaZ[ 4.2 3

626
}αΓrΛνHγorHsπψμτyHΓψΞHpΓπrUproΞuΛαΞHταptoquΓrσsHΛoupτπψμHtoHtνπrΞUμαψαrΓtπoψHγαrχπoψsHπψH
protoψUprotoψHΛoττπsπoψsHΓtHsgY[´ ~α–VHPhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandm
High-EnergymPhysicsTH2021THbYcTHY[_]]_

4.2 8

625 }αΓrΛνHγorH iHΔosoψsHΞαΛΓyπψμHtoHΓHtopHΓψΞHΓHΔottoχHquΓrσHΓtHsgY[~α–HπψHtναHνΓΞroψπΛHγπψΓτHstΓtαVH
PhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2021THbZXTHY[_^[^ 4.2 2

624
pπrstHχαΓsurαχαψtHoγHtναHΛrossHsαΛtπoψHγorHtopHquΓrσHpΓπrHproΞuΛtπoψHwπtνHΓΞΞπtπoψΓτHΛνΓrχHραtsH
usπψμHΞπταptoψπΛHγπψΓτHstΓtαsHπψHppHΛoττπsπoψsHΓtHsgY[~α–VHPhysicsmLetters,mSectionmB:mNuclear,m
ElementarymParticlemandmHigh-EnergymPhysicsTH2021THbZXTHY[_^_^

4.2 0

623 wαΓsurαχαψtsHoγHΓψμuτΓrHΞπstΓψΛαHΓψΞHχoχαψtuχHrΓtπoHΞπstrπΔutπoψsHπψHtνrααUραtHΓψΞHSHtwoUραtH
γπψΓτHstΓtαsHπψHΛoττπsπoψsVHEuropeanmPhysicalmJournalmCTH2021THbYTHb^Z 4.2 0

622 yΔsαrvΓtπoψHoγHporwΓrΞHxαutroψHwuτtπpτπΛπtyHnαpαψΞαψΛαHoγHnπχuoψHkΛopτΓψΓrπtyHπψH
’τtrΓpαrπpναrΓτHzΔUzΔHmoττπsπoψsHΓtHsqrtℓs_{xx}−g^VXZHH~α–VHPhysicalmReviewmLettersTH2021THYZaTHYZZXXY 7.4 1

621 zrαΛπsπoψHτuχπψosπtyHχαΓsurαχαψtHπψHprotoψUprotoψHΛoττπsπoψsHΓtHπψHZXY^HΓψΞHZXY_HΓtHmw}VH
EuropeanmPhysicalmJournalmCTH2021THbYTHbXX 4.2 7

620
ovπΞαψΛαHγorHαταΛtrowαΓσHproΞuΛtπoψHoγHγourHΛνΓrμαΞHταptoψsHΓψΞHtwoHραtsHπψHprotoψUprotoψH
ΛoττπsπoψsHΓtHsgY[~α–VHPhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysics
TH2021THbYZTHY[^ccZ

4.2 4

619 kssoΛπΓtαHproΞuΛtπoψHtHWHˇ�HHSHH˛‡HΓtHtναHvΓrμαHrΓΞroψHmoττπΞαrHΓψΞHoταΛtroψâ��soψHmoττπΞαrVH
AstronomischemNachrichtenTH2021TH[]ZTH]^XU]^] 0.7

618 }αΓrΛνHγorHvoψμUvπvαΞHzΓrtπΛταsHnαΛΓyπψμHπψHtναHmw}HoψΞHmΓpHwuoψHnαtαΛtorsHπψHzrotoψUzrotoψH
moττπsπoψsHΓtHsqrtℓs−gY[HH~α–VVHPhysicalmReviewmLettersTH2021THYZaTHZ_YbX] 7.4 0

617 zπταupHχπtπμΓtπoψHΓtHmw}HπψHY[H~α–HΞΓtΓVHJournalmofmInstrumentationTH2020THY^THzXcXYbUzXcXYb 1 14

616 zαrγorχΓψΛαHoγHtναHmw}HvαvατUYHtrπμμαrHπψHprotoψUprotoψHΛoττπsπoψsHΓtHâ��sHgHY[H~α–VHJournalmofm
InstrumentationTH2020THY^THzYXXYaUzYXXYa 1 23

(2020-2021)
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615 }αΓrΛνHγorHΞαΛΓysHoγHtναHYZ^Hqα–HrπμμsHΔosoψHπψtoHΓHµHΔosoψHΓψΞHΓHˇ�HorHiHχαsoψVHJournalmofmHighm
EnergymPhysicsTH2020THZXZXTHY 5.4 2

614 zroχptHpνotoψHproΞuΛtπoψHπψHνπμνUαψαrμyHpkHΛoττπsπoψsHΓtHγorwΓrΞHrΓpπΞπtyVHPhysicalmReviewmCTH2020TH
YXZTH 2.7 3

613 ovπΞαψΛαHγorH~opH{uΓrσHzroΞuΛtπoψHπψHxuΛταusUxuΛταusHmoττπsπoψsVHPhysicalmReviewmLettersTH2020TH
YZ^THZZZXXY 7.4 1

612 }αΓrΛνHγorHΞπrαΛtHtopHsquΓrσHpΓπrHproΞuΛtπoψHπψHαvαψtsHwπtνHoψαHταptoψTHραtsTHΓψΞHχπssπψμHtrΓψsvαrsαH
χoχαψtuχHΓtHY[H~α–HwπtνHtναHmw}HαxpαrπχαψtVHJournalmofmHighmEnergymPhysicsTH2020THZXZXTHY 5.4 12

611 }αΓrΛνHγorHνπμνHχΓssHΞπραtHrαsoψΓψΛαsHwπtνHΓHψαwHΔΓΛσμrouψΞHprαΞπΛtπoψHχαtνoΞHπψHprotoψUprotoψH
ΛoττπsπoψsHΓtHPHsqrt{s}HQHgHY[H~α–VHJournalmofmHighmEnergymPhysicsTH2020THZXZXTHY 5.4 20

610 sΞαψtπγπΛΓtπoψHoγHναΓvyTHαψαrμαtπΛTHνΓΞroψπΛΓττyHΞαΛΓyπψμHpΓrtπΛταsHusπψμHχΓΛνπψαUταΓrψπψμH
tαΛνψπquαsVHJournalmofmInstrumentationTH2020THY^THzX_XX^UzX_XX^ 1 18

609 wαΓsurαχαψtsHwπtνHsπτπΛoψHpνotoχuτtπpτπαrsHoγHΞosαUrΓtαHαγγαΛtsHπψHtναHrΓΞπΓtπoψHΞΓχΓμαHoγHpτΓstπΛH
sΛπψtπττΓtorHtπταsHπψHtναHmw}HνΓΞroψHαψΞΛΓpHΛΓτorπχαtαrVHJournalmofmInstrumentationTH2020THY^THzX_XXcUzX_XXc1 2

608
}αΓrΛνHγorHsupαrsyχχαtryHπψHprotoψUprotoψHΛoττπsπoψsHΓtHPHsqrt{s}HQHgHY[H~α–HπψHαvαψtsHwπtνH
νπμνUχoχαψtuχHµHΔosoψsHΓψΞHχπssπψμHtrΓψsvαrsαHχoχαψtuχVHJournalmofmHighmEnergymPhysicsTH2020TH
ZXZXTHY

5.4 1

607 wαΓsurαχαψtHoγHtopHquΓrσHpΓπrHproΞuΛtπoψHπψHΓssoΛπΓtπoψHwπtνHΓHµHΔosoψHπψHprotoψUprotoψHΛoττπsπoψsH
ΓtHPHsqrt{χΓtνrχ{s}}HQHgHY[H~α–VHJournalmofmHighmEnergymPhysicsTH2020THZXZXTHY 5.4 8

606 |uψψπψμHoγHtναHtopHquΓrσHχΓssHγroχHprotoψUprotoψHΛoττπsπoψsHΓtHsgY[~α–VHPhysicsmLetters,mSectionmB:m
Nuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2020THbX[THY[^Z_[ 4.2 9

605 }αΓrΛνHγorHΞπραtHrαsoψΓψΛαsHusπψμHαvαψtsHwπtνHtνrααHραtsHπψHprotoψUprotoψHΛoττπsπoψsHΓtHsgY[~α–VH
PhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2020THbX^THY[^]]b 4.2 1

604 }αΓrΛνHγorHΓψHαxΛπtαΞHταptoψHtνΓtHΞαΛΓysHvπΓHΓHΛoψtΓΛtHπψtαrΓΛtπoψHtoHΓHταptoψHΓψΞHtwoHραtsHπψH
protoψUprotoψHΛoττπsπoψsHΓtHPHsqrt{s}HQHgHY[H~α–VHJournalmofmHighmEnergymPhysicsTH2020THZXZXTHY 5.4 1

603 }αΓrΛνHγorHΞπsΓppαΓrπψμHtrΓΛσsHπψHprotoψUprotoψHΛoττπsπoψsHΓtHsgY[~α–VHPhysicsmLetters,mSectionmB:m
Nuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2020THbX_THY[^^XZ 4.2 14

602
}αΓrΛνHγorHψαwHψαutrΓτHrπμμsHΔosoψsHtνrouμνHtναHPHχΓtνrχ{r}toHχΓtνrχ{µk}toH
{αττ}√{S}{αττ}√{U}χΓtνrχ{Δ}ovαrτπψα{χΓtνrχ{Δ}}HQHproΛαssHπψHppHΛoττπsπoψsHΓtHPHsqrt{s}HQHgHY[H~α–VH
JournalmofmHighmEnergymPhysicsTH2020THZXZXTHY

5.4 10

601 }αΓrΛνHγorHΞπrαΛtHpΓπrHproΞuΛtπoψHoγHsupαrsyχχαtrπΛHpΓrtψαrsHtoHtναHταptoψHπψHprotoψUprotoψH
ΛoττπsπoψsHΓtVHEuropeanmPhysicalmJournalmCTH2020THbXTHYbc 4.2 3

600 wuτtπpΓrtπΛταHΛorrατΓtπoψHstuΞπαsHπψHpzΔHΛoττπsπoψsHΓtHsxxgbVY_H~α–VHPhysicalmReviewmCTH2020THYXYTH 2.7 2

599 wπxαΞHνπμναrUorΞαrHΓψπsotropπΛHγτowHΓψΞHψoψτπψαΓrHrαspoψsαHΛoαγγπΛπαψtsHoγHΛνΓrμαΞHpΓrtπΛταsHπψH
ΛoττπsπoψsHΓtHΓψΞH^VXZVHEuropeanmPhysicalmJournalmCTH2020THbXTH^[] 4.2 6

598
wαΓsurαχαψtHoγHtναHΛrossHsαΛtπoψHγorHαταΛtrowαΓσHproΞuΛtπoψHoγHΓHµHΔosoψTHΓHpνotoψHΓψΞHtwoHραtsH
πψHprotoψUprotoψHΛoττπsπoψsHΓtHPHsqrt{χΓtνrχ{s}}HQHgHY[H~α–HΓψΞHΛoψstrΓπψtsHoψHΓψoχΓτousHquΓrtπΛH
ΛoupτπψμsVHJournalmofmHighmEnergymPhysicsTH2020THZXZXTHY

5.4 7

Da Silveira, Gg, Gil Da Silveira, G
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597
nαtαrχπψΓtπoψHoγHtναHstroψμHΛoupτπψμHΛoψstΓψtH˛–}PχµQHγroχHχαΓsurαχαψtsHoγHπψΛτusπvαH ´–HΓψΞHµH
ΔosoψHproΞuΛtπoψHΛrossHsαΛtπoψsHπψHprotoψUprotoψHΛoττπsπoψsHΓtHPHsqrt{χΓtνrχ{s}}HQHgHaHΓψΞHbH~α–VH
JournalmofmHighmEnergymPhysicsTH2020THZXZXTHY

5.4 2

596
wαΓsurαχαψtHoγHtναHtopHquΓrσHγorwΓrΞUΔΓΛσwΓrΞHproΞuΛtπoψHΓsyχχαtryHΓψΞHtναHΓψoχΓτousH
ΛνroχoαταΛtrπΛHΓψΞHΛνroχoχΓμψαtπΛHχoχαψtsHπψHppHΛoττπsπoψsHΓtHPHsqrt{s}HQHgHY[H~α–VHJournalmofmHighm
EnergymPhysicsTH2020THZXZXTHY

5.4 3

595 wαΓsurαχαψtHoγHαταΛtrowαΓσHproΞuΛtπoψHoγHΓHΔosoψHπψHΓssoΛπΓtπoψHwπtνHtwoHραtsHπψHprotoψUprotoψH
ΛoττπsπoψsHΓtVHEuropeanmPhysicalmJournalmCTH2020THbXTH][ 4.2 6

594 }αΓrΛνHγorHtopHsquΓrσHpΓπrHproΞuΛtπoψHπψHΓHγπψΓτHstΓtαHwπtνHtwoHtΓuHταptoψsHπψHprotoψUprotoψH
ΛoττπsπoψsHΓtHPHsqrt{s}HQHgHY[H~α–VHJournalmofmHighmEnergymPhysicsTH2020THZXZXTHY 5.4 1

593
}αΓrΛνHγorH}upαrsyχχαtryHwπtνHΓHmoχprαssαΞHwΓssH}pαΛtruχHπψHovαψtsHwπtνHΓH}oγtHˇ�HvαptoψTHΓH
rπμντyHoψαrμαtπΛHtαtTHΓψΞHvΓrμαHwπssπψμH~rΓψsvαrsαHwoχαψtuχHπψHzrotoψUzrotoψHmoττπsπoψsHΓtH
sqrtℓs−gY[HH~α–VHPhysicalmReviewmLettersTH2020THYZ]THX]YbX[

7.4 3

592 ovπΞαψΛαHγorHPtαxtH{ }tαxtH{ }QHproΞuΛtπoψHγroχHΞouΔταUpΓrtoψHπψtαrΓΛtπoψsHπψHprotoψâ��protoψH
ΛoττπsπoψsHΓtHPsqrt{s}HgHY[HTtαxtH{~α–}HQVHEuropeanmPhysicalmJournalmCTH2020THbXTHY 4.2 4

591 }αΓrΛνHγorHproΞuΛtπoψHoγHγourHtopHquΓrσsHπψHγπψΓτHstΓtαsHwπtνHsΓχαUsπμψHorHχuτtπpταHταptoψsHπψH
protoψUprotoψHΛoττπsπoψsHΓtVHEuropeanmPhysicalmJournalmCTH2020THbXTHa^ 4.2 24

590 }αΓrΛναsHγorHpνysπΛsHΔαyoψΞHtναHstΓψΞΓrΞHχoΞατHwπtνHtναHvΓrπΓΔταHπψHνΓΞroψπΛHγπψΓτHstΓtαsHwπtνHΓψΞH
wπtνoutHΞπsΓppαΓrπψμHtrΓΛσsHπψHprotoψUprotoψHΛoττπsπoψsHΓtVHEuropeanmPhysicalmJournalmCTH2020THbXTH[ 4.2 16

589 oxtrΓΛtπoψHΓψΞHvΓτπΞΓtπoψHoγHΓHψαwHsαtHoγHmw}HpytνπΓbHtuψαsHγroχHuψΞαrτyπψμUαvαψtHχαΓsurαχαψtsVH
EuropeanmPhysicalmJournalmCTH2020THbXTH] 4.2 61

588 moψstrΓπψtsHoψHtναHˇ�_{ΛY}HvαrsusHˇ�_{ΛZ}HzoτΓrπzΓtπoψsHπψHzrotoψUzrotoψHmoττπsπoψsHΓtHsqrtℓs−gbHH~α–VH
PhysicalmReviewmLettersTH2020THYZ]THY_ZXXZ 7.4 6

587 }αΓrΛνHγorHταptoψHγτΓvourHvπoτΓtπψμHΞαΛΓysHoγHΓHψαutrΓτHναΓvyHrπμμsHΔosoψHtoH˛…ˇ�HΓψΞHαˇ�HπψH
protoψUprotoψHΛoττπsπoψsHΓtHPHsqrt{s}HQHgHY[H~α–VHJournalmofmHighmEnergymPhysicsTH2020THZXZXTHY 5.4 6

586 kHsαΓrΛνHγorHtναHstΓψΞΓrΞHχoΞατHrπμμsHΔosoψHΞαΛΓyπψμHtoHΛνΓrχHquΓrσsVHJournalmofmHighmEnergym
PhysicsTH2020THZXZXTHY 5.4 9

585 }tuΞyHoγHtWˇ�HχαsoψHproΞuΛtπoψHπψsπΞαHραtsHπψHppHΛoττπsπoψsHΓtHsgb~α–VHPhysicsmLetters,mSectionmB:m
Nuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2020THbX]THY[^]Xc 4.2 3

584 }αΓrΛνHγorHΓHxΓrrowH|αsoψΓψΛαHvπμνtαrHtνΓψHZXX´ qα–HnαΛΓyπψμHtoHΓHzΓπrHoγHwuoψsHπψHzrotoψUzrotoψH
moττπsπoψsHΓtHsqrtℓs−gY[HH~α–VHPhysicalmReviewmLettersTH2020THYZ]THY[YbXZ 7.4 12

583 }αΓrΛνHγorHΓHναΓvyHrπμμsHΔosoψHΞαΛΓyπψμHtoHΓHpΓπrHoγH HΔosoψsHπψHprotoψUprotoψHΛoττπsπoψsHΓtHPH
sqrt{s}HQHgHY[H~α–VHJournalmofmHighmEnergymPhysicsTH2020THZXZXTHY 5.4 11

582 }tuΞyHoγHαxΛπtαΞH˛�ΔXHstΓtαsHΞαΛΓyπψμHtoH˛�ΔXˇ�Sˇ�â��HπψHprotoψUprotoψHΛoττπsπoψsHΓtHsgY[~α–VHPhysicsm
Letters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2020THbX[THY[^[]^ 4.2 19

581 kHχαΓsurαχαψtHoγHtναHrπμμsHΔosoψHχΓssHπψHtναHΞπpνotoψHΞαΛΓyHΛνΓψψατVHPhysicsmLetters,mSectionmB:m
Nuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2020THbX^THY[^]Z^ 4.2 25

580 }αΓrΛνHγorHΞΓrσHχΓttαrHpΓrtπΛταsHproΞuΛαΞHπψHΓssoΛπΓtπoψHwπtνHΓHrπμμsHΔosoψHπψHprotoψUprotoψH
ΛoττπsπoψsHΓtHPHsqrt{χΓtνrχ{s}}HQHgHY[H~α–VHJournalmofmHighmEnergymPhysicsTH2020THZXZXTHY 5.4 7

(2020-2020)
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579 kHχuτtπUΞπχαψsπoψΓτHsαΓrΛνHγorHψαwHναΓvyHrαsoψΓψΛαsHΞαΛΓyπψμHtoHΔoostαΞHTHTHorHΔosoψHpΓπrsHπψHtναH
ΞπραtHγπψΓτHstΓtαHΓtHY[´ VHEuropeanmPhysicalmJournalmCTH2020THbXTHZ[a 4.2 10

578 zroΞuΛtπoψHoγH˛�ΛSHΔΓryoψsHπψHprotoψUprotoψHΓψΞHταΓΞUταΓΞHΛoττπsπoψsHΓtHsxxg^VXZ~α–VHPhysicsm
Letters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2020THbX[THY[^[Zb 4.2 11

577 wαΓsurαχαψtHoγHsπψμταUΞπγγrΓΛtπvαHΞπραtHproΞuΛtπoψHπψHprotoψUprotoψHΛoττπsπoψsHΓtHwπtνHtναHmw}HΓψΞH
~y~owHαxpαrπχαψtsVHEuropeanmPhysicalmJournalmCTH2020THbXTHYY_] 4.2 0

576 wαΓsurαχαψtHoγHΞπγγαrαψtπΓτHΛrossHsαΛtπoψsHΓψΞHΛνΓrμαHrΓtπosHγorHUΛνΓψψατHsπψμταHtopHquΓrσH
proΞuΛtπoψHπψHprotoψUprotoψHΛoττπsπoψsHΓtVHEuropeanmPhysicalmJournalmCTH2020THbXTH[aX 4.2 4

575
wαΓsurαχαψtHoγHPνΔoxH{t}{ΔΓr{νΔoxH{t}}}QHψorχΓτπsαΞHχuτtπUΞπγγαrαψtπΓτHΛrossHsαΛtπoψsHπψHP{tαxtH
{p}}{tαxtH{p}}HQHΛoττπsπoψsHΓtHPsqrt{s}gY[T{tαxtH{~α–}}HQTHΓψΞHsπχuτtΓψαousHΞαtαrχπψΓtπoψHoγHtναHstroψμH
ΛoupτπψμHstrαψμtνTHtopHquΓrσHpoταHχΓssTHΓψΞHpΓrtoψHΞπstrπΔutπoψHγuψΛtπoψsVHEuropeanmPhysicalm
JournalmCTH2020THbXTHY

4.2 13

574
}αΓrΛνHγorHΓHΛνΓrμαΞHrπμμsHΔosoψHΞαΛΓyπψμHπψtoHtopHΓψΞHΔottoχHquΓrσsHπψHαvαψtsHwπtνHαταΛtroψsHorH
χuoψsHπψHprotoψUprotoψHΛoττπsπoψsHΓtHPHsqrt{χΓtνrχ{s}}HQHgHY[H~α–VHJournalmofmHighmEnergymPhysicsTH
2020THZXZXTHY

5.4 16

573 nαpαψΞαψΛαHoγHπψΛτusπvαHραtHproΞuΛtπoψHoψHtναHΓψtπUσ~HΞπstΓψΛαHpΓrΓχαtαrHπψHppHΛoττπsπoψsHΓtHPH
sqrt{χΓtνrχ{s}}HQHgHY[H~α–VHJournalmofmHighmEnergymPhysicsTH2020THZXZXTHY 5.4 3

572 sψΛτusπvαHsαΓrΛνHγorHνπμντyHΔoostαΞHrπμμsHΔosoψsHΞαΛΓyπψμHtoHΔottoχHquΓrσUΓψtπquΓrσHpΓπrsHπψH
protoψUprotoψHΛoττπsπoψsHΓtHPHsqrt{s}HQHgHY[H~α–VHJournalmofmHighmEnergymPhysicsTH2020THZXZXTHY 5.4 1

571 yΔsαrvΓtπoψHoγHtναH˛�ΔXUhtWˇ�˛�iHΞαΛΓyHπψHprotoψUprotoψHΛoττπsπoψsHΓtHsgY[~α–VHPhysicsmLetters,mSectionm
B:mNuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2020THbXZTHY[^ZX[ 4.2 5

570 yΔsαrvΓtπoψHoγHαταΛtrowαΓσHproΞuΛtπoψHoγH ˛‡HwπtνHtwoHραtsHπψHprotoψUprotoψHΛoττπsπoψsHΓtHsgY[H~α–VH
PhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2020THbYYTHY[^cbb 4.2 3

569 |αΛoψstruΛtπoψHoγHsπμψΓτHΓχpτπtuΞαsHπψHtναHmw}HαταΛtroχΓμψαtπΛHΛΓτorπχαtαrHπψHtναHprαsαψΛαHoγH
ovαrτΓppπψμHprotoψUprotoψHπψtαrΓΛtπoψsVHJournalmofmInstrumentationTH2020THY^THzYXXXZUzYXXXZ 1 4

568 yΔsαrvΓtπoψHoγHψuΛταΓrHχoΞπγπΛΓtπoψsHπψH ´–HΔosoψHproΞuΛtπoψHπψHpzΔHΛoττπsπoψsHΓtHsxxgbVY_~α–VH
PhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2020THbXXTHY[^X]b 4.2 9

567
}αΓrΛνHγorHτπμνtHpsαuΞosΛΓτΓrHΔosoψHpΓπrsHproΞuΛαΞHγroχHΞαΛΓysHoγHtναHYZ^Hqα–HrπμμsHΔosoψHπψH
γπψΓτHstΓtαsHwπtνHtwoHχuoψsHΓψΞHtwoHψαΓrΔyHtrΓΛσsHπψHppHΛoττπsπoψsHΓtHsgY[~α–VHPhysicsmLetters,m
SectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2020THbXXTHY[^Xba

4.2 15

566
wαΓsurαχαψtHoγHtναHsπψμταHtopHquΓrσHΓψΞHΓψtπquΓrσHproΞuΛtπoψHΛrossHsαΛtπoψsHπψHtναHtHΛνΓψψατHΓψΞH
tναπrHrΓtπoHπψHprotoψUprotoψHΛoττπsπoψsHΓtHsgY[~α–VHPhysicsmLetters,mSectionmB:mNuclear,mElementarym
ParticlemandmHigh-EnergymPhysicsTH2020THbXXTHY[^X]Z

4.2 8

565 yΔsαrvΓtπoψHoγHtναHzroΞuΛtπoψHoγH~νrααHwΓssπvαHqΓuμαHlosoψsHΓtHsqrtℓs−gY[HH~α–VHPhysicalmReviewm
LettersTH2020THYZ^THY^YbXZ 7.4 2

564
wαΓsurαχαψtsHoγHproΞuΛtπoψHΛrossHsαΛtπoψsHoγH µHΓψΞHsΓχαUsπμψH  HΔosoψHpΓπrsHπψHΓssoΛπΓtπoψH
wπtνHtwoHραtsHπψHprotoψUprotoψHΛoττπsπoψsHΓtHsgY[~α–VHPhysicsmLetters,mSectionmB:mNuclear,mElementarym
ParticlemandmHigh-EnergymPhysicsTH2020THbXcTHY[^aYX

4.2 14

563 }trΓψμαHνΓΞroψHproΞuΛtπoψHπψHppHΓψΞHpzΔHΛoττπsπoψsHΓtHsxxg^VXZH~α–VHPhysicalmReviewmCTH2020THYXYTH 2.7 1

562 ~ναHproΞuΛtπoψHoγHπsoτΓtαΞHpνotoψsHπψHzΔzΔHΓψΞHppHΛoττπsπoψsHΓtHPHsqrt{s_{χΓtνrχ{xx}}}HQHgH^VXZH~α–VH
JournalmofmHighmEnergymPhysicsTH2020THZXZXTHY 5.4 2

Da Silveira, Gg, Gil Da Silveira, G
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561
wαΓsurαχαψtHoγHmuwHχΓtrπxHαταχαψtsHπψHsπψμταHtopHquΓrσHtUΛνΓψψατHproΞuΛtπoψHπψHprotoψUprotoψH
ΛoττπsπoψsHΓtHsgY[´ ~α–VHPhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-Energym
PhysicsTH2020THbXbTHY[^_Xc

4.2 3

560 sψvαstπμΓtπoψHπψtoHtναHαvαψtUΓΛtπvπtyHΞαpαψΞαψΛαHoγHiPψ}QHrατΓtπvαHproΞuΛtπoψHπψHprotoψUprotoψH
ΛoττπsπoψsHΓtHPHsqrt{s}HQHgHaH~α–VHJournalmofmHighmEnergymPhysicsTH2020THZXZXTHY 5.4 3

559 ~ναHΛoτorHΞπpoταHpπΛturαHγorHproχptHpνotoψHproΞuΛtπoψHπψHppHΓψΞHpzΔHΛoττπsπoψsHΓtHtναHmo|xUvrmVH
EuropeanmPhysicalmJournalmCTH2020THbXTHY 4.2 3

558 losαUoπψstαπψHΛorrατΓtπoψsHoγHΛνΓrμαΞHνΓΞroψsHπψHprotoψUprotoψHΛoττπsπoψsHΓtHPHsqrt{s}HQHgHY[H~α–VH
JournalmofmHighmEnergymPhysicsTH2020THZXZXTHY 5.4 2

557 kHnααpHxαurΓτHxαtworσHγorH}πχuτtΓψαousHostπχΓtπoψHoγHΔHtαtHoψαrμyHΓψΞH|αsoτutπoψVHComputingm
andmSoftwaremformBigmScienceTH2020TH]THYX 6 3

556 }αΓrΛνHγorHαταΛtrowαΓσHproΞuΛtπoψHoγHΓHvαΛtorUτπσαH~HquΓrσHusπψμHγuττyHνΓΞroψπΛHγπψΓτHstΓtαsVHJournalm
ofmHighmEnergymPhysicsTH2020THZXZXTHY 5.4 8

555
}αΓrΛνHγorHΓHναΓvyHpsαuΞosΛΓτΓrHrπμμsHΔosoψHΞαΛΓyπψμHπψtoHΓHYZ^Hqα–HrπμμsHΔosoψHΓψΞHΓHµHΔosoψHπψH
γπψΓτHstΓtαsHwπtνHtwoHtΓuHΓψΞHtwoHτπμνtHταptoψsHΓtHPHsqrt{s}HQHgHY[H~α–VHJournalmofmHighmEnergymPhysicsTH
2020THZXZXTHY

5.4 5

554 wαΓsurαχαψtHoγHpropαrtπαsHoγHPH{χΓtνrχ{l}}_{χΓtνrχ{s}}√XHQUhH˛…S˛…â��HΞαΛΓysHΓψΞHsαΓrΛνHγorHlXUhH˛…S˛…â��H
wπtνHtναHmw}HαxpαrπχαψtVHJournalmofmHighmEnergymPhysicsTH2020THZXZXTHY 5.4 10

553 }αΓrΛνHγorHΓHτπμνtHpsαuΞosΛΓτΓrHrπμμsHΔosoψHπψHtναHΔoostαΞH˛…˛…ˇ� ˇ�HγπψΓτHstΓtαHπψHprotoψUprotoψH
ΛoττπsπoψsHΓtHPHsqrt{s}HQHgHY[H~α–VHJournalmofmHighmEnergymPhysicsTH2020THZXZXTHY 5.4 9

552 wαΓsurαχαψtsHoγHttℓovαrH´fl−rHzroΞuΛtπoψHΓψΞHtναHmzH}truΛturαHoγHtναH±uσΓwΓHsψtαrΓΛtπoψHΔαtwααψH
tναHrπμμsHlosoψHΓψΞH~opH{uΓrσHπψHtναHnπpνotoψHnαΛΓyHmνΓψψατVHPhysicalmReviewmLettersTH2020THYZ^THX_YbXY7.4 15

551 zαrγorχΓψΛαHoγHtναHrαΛoψstruΛtπoψHΓψΞHπΞαψtπγπΛΓtπoψHoγHνπμνUχoχαψtuχHχuoψsHπψHprotoψUprotoψH
ΛoττπsπoψsHΓtHâ��sHgHY[H~α–VHJournalmofmInstrumentationTH2020THY^THzXZXZaUzXZXZa 1 11

550 wαΓsurαχαψtHoγHquΓrσUHΓψΞHμτuoψUτπσαHραtHγrΓΛtπoψsHusπψμHραtHΛνΓrμαHπψHzΔzΔHΓψΞHppHΛoττπsπoψsHΓtH
^VXZH~α–VHJournalmofmHighmEnergymPhysicsTH2020THZXZXTHY 5.4 4

549 wαΓsurαχαψtHoγHtναHΛrossHsαΛtπoψHγorHPHχΓtνrχ{t}ovαrτπψα{χΓtνrχ{t}}HQHproΞuΛtπoψHwπtνHΓΞΞπtπoψΓτH
ραtsHΓψΞHΔHραtsHπψHppHΛoττπsπoψsHΓtHPHsqrt{s}HQHgHY[H~α–VHJournalmofmHighmEnergymPhysicsTH2020THZXZXTHY 5.4 1

548 }αΓrΛνHγorHΛνΓrμαΞHrπμμsHΔosoψsHΞαΛΓyπψμHπψtoHΓHtopHΓψΞHΓHΔottoχHquΓrσHπψHtναHΓττUραtHγπψΓτHstΓtαHoγH
ppHΛoττπsπoψsHΓtHPHsqrt{s}HQHgHY[H~α–VHJournalmofmHighmEnergymPhysicsTH2020THZXZXTHY 5.4 13

547
wαΓsurαχαψtHoγHtναH±PY}QHpΓπrHproΞuΛtπoψHΛrossHsαΛtπoψHΓψΞHsαΓrΛνHγorHrαsoψΓψΛαsHΞαΛΓyπψμHtoH
±PY}Q˛…S˛…â��HπψHprotoψUprotoψHΛoττπsπoψsHΓtHsgY[~α–VHPhysicsmLetters,mSectionmB:mNuclear,mElementarym
ParticlemandmHigh-EnergymPhysicsTH2020THbXbTHY[^^ab

4.2 10

546 }αΓrΛνHγorHναΓvyHrπμμsHΔosoψsHΞαΛΓyπψμHtoHΓHtopHquΓrσHpΓπrHπψHprotoψUprotoψHΛoττπsπoψsHΓtHPHsqrt{s}HQH
gHY[H~α–VHJournalmofmHighmEnergymPhysicsTH2020THZXZXTHY 5.4 18

545 mΓτπΔrΓtπoψHoγHtναHmw}HνΓΞroψHΛΓτorπχαtαrsHusπψμHprotoψUprotoψHΛoττπsπoψHΞΓtΓHΓtHâ��sHgHY[H~α–VH
JournalmofmInstrumentationTH2020THY^THzX^XXZUzX^XXZ 1

544 wαΓsurαχαψtHoγHtναHtαtHwΓssHnπstrπΔutπoψHΓψΞH~opH{uΓrσHwΓssHπψHrΓΞroψπΛHnαΛΓysHoγHloostαΞH~opH
{uΓrσsHπψHppHmoττπsπoψsHΓtHsqrtℓs−gY[HH~α–VHPhysicalmReviewmLettersTH2020THYZ]THZXZXXY 7.4 2

(2020-2020)

9



543 yΔsαrvΓtπoψHoγHtναHl_{s}√{X}Uh¯P[baZQiHnαΛΓyVHPhysicalmReviewmLettersTH2020THYZ^THY^ZXXY 7.4 4

542 }tuΞyHoγHΛαψtrΓτHαxΛτusπvαHproΞuΛtπoψHπψHprotoψUprotoψHΛoττπsπoψsHΓtHΓψΞHY[~α–VHEuropeanmPhysicalm
JournalmCTH2020THbXTHaYb 4.2 2

541 }αΓrΛνHγorHpνysπΛsHΔαyoψΞHtναHstΓψΞΓrΞHχoΞατHπψHαvαψtsHwπtνHραtsHΓψΞHtwoHsΓχαUsπμψHorHΓtHταΓstH
tνrααHΛνΓrμαΞHταptoψsHπψHprotoψUprotoψHΛoττπsπoψsHΓtVHEuropeanmPhysicalmJournalmCTH2020THbXTHa^Z 4.2 2

540 }tuΞπαsHoγHmνΓrχH{uΓrσHnπγγusπoψHπψsπΞαHtαtsH’sπψμHzΔUzΔHΓψΞHppHmoττπsπoψsHΓtH
sqrtℓs_{xx}−g^VXZHH~α–VHPhysicalmReviewmLettersTH2020THYZ^THYXZXXY 7.4 3

539 }αΓrΛνHγorHpνysπΛsHΔαyoψΞHtναHstΓψΞΓrΞHχoΞατHπψHχuτtπταptoψHγπψΓτHstΓtαsHπψHprotoψUprotoψH
ΛoττπsπoψsHΓtHPHsqrt{s}HQHgHY[H~α–VHJournalmofmHighmEnergymPhysicsTH2020THZXZXTHY 5.4 8

538 wαΓsurαχαψtHoγHtναHtopHquΓrσHpΓπrHproΞuΛtπoψHΛrossHsαΛtπoψHπψHΞπταptoψHγπψΓτHstΓtαsHΛoψtΓπψπψμHoψαH
ˇ�HταptoψHπψHppHΛoττπsπoψsHΓtHPHsqrt{s}HQHgHY[H~α–VHJournalmofmHighmEnergymPhysicsTH2020THZXZXTHY 5.4 0

537 moχΔπψαΞHsαΓrΛνHγorHsupαrsyχχαtryHwπtνHpνotoψsHπψHprotoψUprotoψHΛoττπsπoψsHΓtHsgY[H~α–VHPhysicsm
Letters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2020THbXYTHY[^Yb[ 4.2

536 wαΓsurαχαψtHoγHtναHttiΔΔiHproΞuΛtπoψHΛrossHsαΛtπoψHπψHtναHΓττUραtHγπψΓτHstΓtαHπψHppHΛoττπsπoψsHΓtH
sgY[´ ~α–VHPhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2020THbX[THY[^Zb^4.2 5

535 kzπχutνΓτHsαpΓrΓtπoψHπψHψαΓrτyHΔΓΛσUtoUΔΓΛσHραtHtopoτoμπαsHπψHπψΛτusπvαHZUHΓψΞH[UραtHαvαψtsHπψH
ΛoττπsπoψsHΓtVHEuropeanmPhysicalmJournalmCTH2019THacTHaa[ 4.2 0

534
}αΓrΛνHγorHΓHvπμνtHmνΓrμαΞHrπμμsHlosoψHnαΛΓyπψμHtoHΓH HlosoψHΓψΞHΓHmzUyΞΞHrπμμsHlosoψHπψHpπψΓτH
}tΓtαsHwπtνHα˛…˛…HorH˛…˛…˛…HπψHzrotoψUzrotoψHmoττπsπoψsHΓtHsqrtℓs−gY[HH~α–VHPhysicalmReviewmLettersTH2019TH
YZ[THY[YbXZ

7.4 6

533 }tuΞπαsHoγHlαΓutyH}upprαssπoψHvπΓHxoψproχptHn√{X}HwαsoψsHπψHzΔUzΔHmoττπsπoψsHΓtH
sqrtℓs_{xx}−g^VXZHH~α–VHPhysicalmReviewmLettersTH2019THYZ[THXZZXXY 7.4 7

532 }αΓrΛνHγorHΛνΓrμαΞHrπμμsHΔosoψsHπψHtναHr´–HUhHˇ�´–˛‰ˇ�HΞαΛΓyHΛνΓψψατHπψHprotoψUprotoψHΛoττπsπoψsHΓtHPH
sqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH2019THZXYcTHY 5.4 24

531 }αΓrΛνHγorHrαsoψΓψtHproΞuΛtπoψHoγHsαΛoψΞUμαψαrΓtπoψHsταptoψsHwπtνHsΓχαUsπμψHΞπχuoψHαvαψtsHπψH
protoψUprotoψHΛoττπsπoψsHΓtVHEuropeanmPhysicalmJournalmCTH2019THacTH[X^ 4.2 2

530
ovπΞαψΛαHγorHτπμνtUΔyUτπμνtHsΛΓttαrπψμHΓψΞHsαΓrΛναsHγorHΓxπoψUτπσαHpΓrtπΛταsHπψHuτtrΓpαrπpναrΓτHzΔzΔH
ΛoττπsπoψsHΓtHsxxg^VXZ~α–VHPhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-Energym
PhysicsTH2019THacaTHY[]bZ_

4.2 35

529
wαΓsurαχαψtHoγHαταΛtrowαΓσH µHΔosoψHproΞuΛtπoψHΓψΞHsαΓrΛνHγorHψαwHpνysπΛsHπψH µHSHtwoHραtsH
αvαψtsHπψHppHΛoττπsπoψsHΓtHsgY[~α–VHPhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandm
High-EnergymPhysicsTH2019THac^THZbYU[Xa

4.2 19

528
}αΓrΛνHγorHrπμμsHΓψΞHµHΔosoψHΞαΛΓysHtoHtWˇ�HorH±HpΓπrsHπψHtναHγourUχuoψHγπψΓτHstΓtαHπψHprotoψUprotoψH
ΛoττπsπoψsHΓtHsgY[~α–VHPhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysics
TH2019THacaTHY[]bYY

4.2 4

527 kHsαΓrΛνHγorHpΓπrHproΞuΛtπoψHoγHψαwHτπμνtHΔosoψsHΞαΛΓyπψμHπψtoHχuoψsHπψHprotoψUprotoψHΛoττπsπoψsHΓtH
Y[HH~α–VHPhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2019THac_THY[YUY^]4.2 16

526 wαΓsurαχαψtHoγHlsXHχαsoψHproΞuΛtπoψHπψHppHΓψΞHzΔzΔHΛoττπsπoψsHΓtHsxxg^VXZH~α–VHPhysicsmLetters,m
SectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2019THac_THY_bUYcX 4.2 5

Da Silveira, Gg, Gil Da Silveira, G
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525
}αΓrΛνHγorHsupαrsyχχαtryHwπtνHΓHΛoχprαssαΞHχΓssHspαΛtruχHπψHtναHvαΛtorHΔosoψHγusπoψHtopoτoμyH
wπtνHYUταptoψHΓψΞHXUταptoψHγπψΓτHstΓtαsHπψHprotoψUprotoψHΛoττπsπoψsHΓtHPHsqrt{s}HQHgHY[H~α–VHJournalmofm
HighmEnergymPhysicsTH2019THZXYcTHY

5.4 8

524 }αΓrΛνHγorHnΓrσHwΓttαrHzΓrtπΛταsHzroΞuΛαΞHπψHkssoΛπΓtπoψHwπtνHΓH~opH{uΓrσHzΓπrHΓtHsqrtℓs−gY[HH~α–VH
PhysicalmReviewmLettersTH2019THYZZTHXYYbX[ 7.4 7

523 }αΓrΛνHγorHtναHrπμμsHlosoψHnαΛΓyπψμHtoH~woHwuoψsHπψHzrotoψUzrotoψHmoττπsπoψsHΓtHsqrtℓs−gY[HH~α–VH
PhysicalmReviewmLettersTH2019THYZZTHXZYbXY 7.4 22

522 }αΓrΛνHγorHsupαrsyχχαtrπΛHpΓrtψαrsHoγHαταΛtroψsHΓψΞHχuoψsHπψHprotoψâ��protoψHΛoττπsπoψsHΓtH
sgY[~α–VHPhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2019THacXTHY]XUY__4.2 24

521 xoψUqΓussπΓψHαττπptπΛUγτowHγτuΛtuΓtπoψsHπψHzΔzΔHΛoττπsπoψsHΓtHsxxg^VXZ~α–VHPhysicsmLetters,mSectionmB:m
Nuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2019THabcTH_][U__^ 4.2 17

520 wαΓsurαχαψtHΓψΞHπψtαrprαtΓtπoψHoγHΞπγγαrαψtπΓτHΛrossHsαΛtπoψsHγorHrπμμsHΔosoψHproΞuΛtπoψHΓtH
sgY[~α–VHPhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2019THacZTH[_cU[c_4.2 18

519 }αΓrΛνHγorHΓψHvHâ��HvHμΓuμαHΔosoψHusπψμHµHUhH]˛…HαvαψtsHπψHprotoψUprotoψHΛoττπsπoψsHΓtHsgY[H~α–VHPhysicsm
Letters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2019THacZTH[]^U[_b 4.2 29

518 }αΓrΛνHγorHΓHτowUχΓssHˇ�â��ˇ�SHrαsoψΓψΛαHπψHΓssoΛπΓtπoψHwπtνHΓHΔottoχHquΓrσHπψHprotoψUprotoψH
ΛoττπsπoψsHΓtHPHsqrt{s}HQHgHY[H~α–VHJournalmofmHighmEnergymPhysicsTH2019THZXYcTHY 5.4 4

517
}αΓrΛνHγorHtναHΓssoΛπΓtαΞHproΞuΛtπoψHoγHtναHrπμμsHΔosoψHΓψΞHΓHvαΛtorHΔosoψHπψHprotoψUprotoψH
ΛoττπsπoψsHΓtHPHsqrt{s}HQHgHY[H~α–HvπΓHrπμμsHΔosoψHΞαΛΓysHtoHˇ�HταptoψsVHJournalmofmHighmEnergymPhysicsTH
2019THZXYcTHY

5.4 3

516 pmmHzνysπΛsHypportuψπtπαsVHEuropeanmPhysicalmJournalmCTH2019THacTHY 4.2 174

515 }αΓrΛνHγorHtναHpΓπrHproΞuΛtπoψHoγHτπμνtHtopHsquΓrσsHπψHtναHα´–˛…iHγπψΓτHstΓtαHπψHprotoψUprotoψHΛoττπsπoψsH
ΓtHPHsqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH2019THZXYcTHY 5.4 4

514 wαΓsurαχαψtHoγHΓssoΛπΓtαΞHproΞuΛtπoψHoγHΓHΔosoψHΓψΞHΓHΛνΓrχHquΓrσHπψHprotoψUprotoψHΛoττπsπoψsHΓtVH
EuropeanmPhysicalmJournalmCTH2019THacTHZ_c 4.2 9

513 yΔsαrvΓtπoψHoγHproχptHtWˇ�HχαsoψHαττπptπΛHγτowHπψHνπμνUχuτtπpτπΛπtyHpzΔHΛoττπsπoψsHΓtHsxxgbVY_H~α–VH
PhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2019THacYTHYaZUYc] 4.2 14

512 moχΔπψαΞHχαΓsurαχαψtsHoγHrπμμsHΔosoψHΛoupτπψμsHπψHprotoψUprotoψHΛoττπsπoψsHΓtVHEuropeanm
PhysicalmJournalmCTH2019THacTH]ZY 4.2 153

511 }αΓrΛνHγorHsupαrsyχχαtryHπψHαvαψtsHwπtνHΓHpνotoψTHραtsTHUραtsTHΓψΞHχπssπψμHtrΓψsvαrsαHχoχαψtuχHπψH
protoψUprotoψHΛoττπsπoψsHΓtHY[VHEuropeanmPhysicalmJournalmCTH2019THacTH]]] 4.2 1

510
wαΓsurαχαψtsHoγHtναHppHUhH µHπψΛτusπvαHΓψΞHΞπγγαrαψtπΓτHproΞuΛtπoψHΛrossHsαΛtπoψsHΓψΞHΛoψstrΓπψtsH
oψHΛνΓrμαΞHΓψoχΓτousHtrπpταHμΓuμαHΛoupτπψμsHΓtHPHsqrt{s}HQHgHY[H~α–VHJournalmofmHighmEnergymPhysicsTH
2019THZXYcTHY

5.4 10

509 wαΓsurαχαψtsHoγHpropαrtπαsHoγHtναHrπμμsHΔosoψHΞαΛΓyπψμHtoHΓH HΔosoψHpΓπrHπψHppHΛoττπsπoψsHΓtH
sgY[~α–VHPhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2019THacYTHc_UYZc4.2 27

508 }αΓrΛνHγorHΓH iHΔosoψHΞαΛΓyπψμHtoHΓHˇ�HταptoψHΓψΞHΓHψαutrπψoHπψHprotoψUprotoψHΛoττπsπoψsHΓtHsgY[~α–VH
PhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2019THacZTHYXaUY[Y 4.2 15

(2019-2019)
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507 wαΓsurαχαψtHoγHtναHproΞuΛtπoψHΛrossHsαΛtπoψTHtναHtopHquΓrσHχΓssTHΓψΞHtναHstroψμHΛoupτπψμH
ΛoψstΓψtHusπψμHΞπταptoψHαvαψtsHπψHppHΛoττπsπoψsHΓtVHEuropeanmPhysicalmJournalmCTH2019THacTH[_b 4.2 27

506 wαΓsurαχαψtHoγHtναHαψαrμyHΞαψsπtyHΓsHΓHγuψΛtπoψHoγHpsαuΞorΓpπΞπtyHπψHprotoψâ��protoψHΛoττπsπoψsHΓtH
Psqrt{s}HgY[TtαxtH{~α–}HQVHEuropeanmPhysicalmJournalmCTH2019THacTHY 4.2 7

505 VHJournalmofmHighmEnergymPhysicsTH2019THZXYcTHY 5.4 2

504
}αΓrΛνHγorHψoψrαsoψΓψtHrπμμsHΔosoψHpΓπrHproΞuΛtπoψHπψHtναHPH
χΓtνrχ{Δ}ovαrτπψα{χΓtνrχ{Δ}}χΓtνrχ{Δ}ovαrτπψα{χΓtνrχ{Δ}}HQHγπψΓτHstΓtαHΓtHPHsqrt{s}HQHgHY[H~α–VH
JournalmofmHighmEnergymPhysicsTH2019THZXYcTHY

5.4 4

503 }αΓrΛνHγorHΞΓrσHχΓttαrHproΞuΛαΞHπψHΓssoΛπΓtπoψHwπtνHΓHrπμμsHΔosoψHΞαΛΓyπψμHtoHΓHpΓπrHoγHΔottoχH
quΓrσsHπψHprotoψUprotoψHΛoττπsπoψsHΓtVHEuropeanmPhysicalmJournalmCTH2019THacTHZbX 4.2 12

502 }αΓrΛνHγorHΛoψtΓΛtHπψtαrΓΛtπoψsHΓψΞHτΓrμαHαxtrΓHΞπχαψsπoψsHπψHtναHΞπταptoψHχΓssHspαΛtrΓHγroχH
protoψUprotoψHΛoττπsπoψsHΓtHPHsqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH2019THZXYcTHY 5.4 8

501
}αΓrΛνHγorHΓHstΓψΞΓrΞHχoΞατUτπσαHrπμμsHΔosoψHπψHtναHχΓssHrΓψμαHΔαtwααψHaXHΓψΞHYYXHqα–HπψHtναH
ΞπpνotoψHγπψΓτHstΓtαHπψHprotoψUprotoψHΛoττπsπoψsHΓtHsgbHΓψΞHY[H~α–VHPhysicsmLetters,mSectionmB:m
Nuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2019THac[TH[ZXU[]a

4.2 21

500 }αΓrΛνHγorHvαΛtorUτπσαHquΓrσsHπψHαvαψtsHwπtνHtwoHopposπtατyHΛνΓrμαΞHταptoψsHΓψΞHραtsHπψH
protoψUprotoψHΛoττπsπoψsHΓtVHEuropeanmPhysicalmJournalmCTH2019THacTH[_] 4.2 18

499
}αΓrΛνHγorHπψvπsπΔταHΞαΛΓysHoγHΓHrπμμsHΔosoψHproΞuΛαΞHtνrouμνHvαΛtorHΔosoψHγusπoψHπψH
protoψUprotoψHΛoττπsπoψsHΓtHsgY[~α–VHPhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandm
High-EnergymPhysicsTH2019THac[TH^ZXU^^Y

4.2 86

498 moχΔπψΓtπoψHoγH}αΓrΛναsHγorHrπμμsHlosoψHzΓπrHzroΞuΛtπoψHπψHzrotoψUzrotoψHmoττπsπoψsHΓtH
sqrtℓs−gY[HH~α–VHPhysicalmReviewmLettersTH2019THYZZTHYZYbX[ 7.4 35

497 tαtH}νΓpαsHoγHssoτΓtαΞHzνotoψU~ΓμμαΞHtαtsHπψHzΔUzΔHΓψΞHppHmoττπsπoψsHΓtHsqrtℓs_{xx}−g^VXZHH~α–VH
PhysicalmReviewmLettersTH2019THYZZTHY^ZXXY 7.4 8

496 }αΓrΛνHγorH HlosoψHnαΛΓysHtoH~νrααHmνΓrμαΞHzπoψsVHPhysicalmReviewmLettersTH2019THYZZTHY^YbXZ 7.4 1

495
wαΓsurαχαψtHoγHproχptHˇ�PZ}QHproΞuΛtπoψHΛrossHsαΛtπoψsHπψHprotoψâ��ταΓΞHΓψΞHprotoψâ��protoψH
ΛoττπsπoψsHΓtHsxxg^VXZ~α–VHPhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-Energym
PhysicsTH2019THacXTH^XcU^[Z

4.2 6

494 }αΓrΛνHγorHsπψμταHproΞuΛtπoψHoγHvαΛtorUτπσαHquΓrσsHΞαΛΓyπψμHtoHΓHtopHquΓrσHΓψΞHΓHΔosoψHπψH
protoψUprotoψHΛoττπsπoψsHΓtVHEuropeanmPhysicalmJournalmCTH2019THacTHcX 4.2 6

493 }tuΞyHoγHtναHuψΞαrτyπψμHαvαψtHπψHtopHquΓrσHpΓπrHproΞuΛtπoψHπψHΛoττπsπoψsHΓtHY[VHEuropeanmPhysicalm
JournalmCTH2019THacTHYZ[ 4.2 4

492 }αΓrΛνHγorHrΓrαHΞαΛΓysHoγHΓψΞHrπμμsHΔosoψsHtoHΓψΞHΓHpνotoψHπψHprotoψUprotoψHΛoττπsπoψsHΓtHgHY[VH
EuropeanmPhysicalmJournalmCTH2019THacTHc] 4.2 7

491 }αΓrΛνHγorHψαwHpνysπΛsHπψHγπψΓτHstΓtαsHwπtνHΓHsπψμταHpνotoψHΓψΞHχπssπψμHtrΓψsvαrsαHχoχαψtuχHπψH
protoψUprotoψHΛoττπsπoψsHΓtHPHsqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH2019THZXYcTHY 5.4 9

490
wαΓsurαχαψtsHoγHPHχΓtνrχ{t}ovαrτπψα{χΓtνrχ{t}}HQHΞπγγαrαψtπΓτHΛrossHsαΛtπoψsHπψHprotoψUprotoψH
ΛoττπsπoψsHΓtHPHsqrt{χΓtνrχ{s}}gY[HQH~α–HusπψμHαvαψtsHΛoψtΓπψπψμHtwoHταptoψsVHJournalmofmHighmEnergym
PhysicsTH2019THZXYcTHY

5.4 15

Da Silveira, Gg, Gil Da Silveira, G
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489
}αΓrΛνHγorHPHχΓtνrχ{t}ovαrτπψα{χΓtνrχ{t}}χΓtνrχ{r}HQHproΞuΛtπoψHπψHtναHPHχΓtνrχ{r}toH
χΓtνrχ{Δ}ovαrτπψα{χΓtνrχ{Δ}}HQHΞαΛΓyHΛνΓψψατHwπtνHταptoψπΛHPHχΓtνrχ{t}ovαrτπψα{χΓtνrχ{t}}HQH
ΞαΛΓysHπψHprotoψUprotoψHΛoττπsπoψsHΓtHPHsqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH2019THZXYcTHY

5.4 17

488 }αΓrΛνHγorHxΓrrowHr˛‡H|αsoψΓψΛαsHπψHzrotoψUzrotoψHmoττπsπoψsHΓtHsqrtℓs−gY[HH~α–VHPhysicalmReviewm
LettersTH2019THYZZTHXbYbX] 7.4 1

487 }αΓrΛνHγorHsupαrsyχχαtryHπψHαvαψtsHwπtνHΓHpνotoψTHΓHταptoψTHΓψΞHχπssπψμHtrΓψsvαrsαHχoχαψtuχHπψH
protoψUprotoψHΛoττπsπoψsHΓtHPHsqrt{s}HgHY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH2019THZXYcTHY 5.4 2

486
wαΓsurαχαψtHoγHπψΛτusπvαHΓψΞHΞπγγαrαψtπΓτHrπμμsHΔosoψHproΞuΛtπoψHΛrossHsαΛtπoψsHπψHtναHΞπpνotoψH
ΞαΛΓyHΛνΓψψατHπψHprotoψUprotoψHΛoττπsπoψsHΓtHPHsqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH2019TH
ZXYcTHY

5.4 8

485 }αΓrΛνHγorHrαsoψΓψtHPHχΓtνrχ{t}ovαrτπψα{χΓtνrχ{t}}HQHproΞuΛtπoψHπψHprotoψUprotoψHΛoττπsπoψsHΓtHPH
sqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH2019THZXYcTHY 5.4 13

484 yΔsαrvΓtπoψHoγH}πψμταH~opH{uΓrσHzroΞuΛtπoψHπψHkssoΛπΓtπoψHwπtνHΓHµHlosoψHπψHzrotoψUzrotoψH
moττπsπoψsHΓtHsqrtℓs−gY[HH~α–VHPhysicalmReviewmLettersTH2019THYZZTHY[ZXX[ 7.4 6

483 yΔsαrvΓtπoψHoγH~woHoxΛπtαΞHl_{Λ}√{S}H}tΓtαsHΓψΞHwαΓsurαχαψtHoγHtναHl_{Λ}√{S}PZ}QHwΓssHπψHppH
moττπsπoψsHΓtHsqrtℓs−gY[HH~α–VHPhysicalmReviewmLettersTH2019THYZZTHY[ZXXY 7.4 31

482 }αΓrΛνHγorHproΞuΛtπoψHoγHrπμμsHΔosoψHpΓπrsHπψHtναHγourHΔHquΓrσHγπψΓτHstΓtαHusπψμHτΓrμαUΓrαΓHραtsHπψH
protoψUprotoψHΛoττπsπoψsHΓtHPHsqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH2019THZXYcTHY 5.4 7

481 }αΓrΛνHγorHναΓvyHrαsoψΓψΛαsHΞαΛΓyπψμHπψtoHtwoHrπμμsHΔosoψsHorHπψtoHΓHrπμμsHΔosoψHΓψΞHΓH HorHµH
ΔosoψHπψHprotoψUprotoψHΛoττπsπoψsHΓtHY[H~α–VHJournalmofmHighmEnergymPhysicsTH2019THZXYcTHY 5.4 7

480 }αΓrΛνHγorHναΓvyHwΓρorΓψΓHψαutrπψosHπψHsΓχαUsπμψHΞπταptoψHΛνΓψψατsHπψHprotoψUprotoψHΛoττπsπoψsHΓtHPH
sqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH2019THZXYcTHY 5.4 14

479
wαΓsurαχαψtHoγHψuΛταΓrHχoΞπγπΛΓtπoψHγΓΛtorsHoγHiPY}QTHiPZ}QTHΓψΞHiP[}QHχαsoψsHπψHzΔzΔHΛoττπsπoψsHΓtH
sxxg^VXZH~α–VHPhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2019TH
acXTHZaXUZc[

4.2 40

478 wαΓsurαχαψtHoγHΞπγγαrαψtπΓτHΛrossHsαΛtπoψsHγorHπψΛτusπvαHπsoτΓtαΞUpνotoψHΓψΞHpνotoψSραtH
proΞuΛtπoψHπψHprotoψUprotoψHΛoττπsπoψsHΓtVHEuropeanmPhysicalmJournalmCTH2019THacTHZX 4.2 4

477
}αΓrΛνHγorHναΓvyHψαutrπψosHΓψΞHtνπrΞUμαψαrΓtπoψHταptoquΓrσsHπψHνΓΞroψπΛHstΓtαsHoγHtwoHˇ�HταptoψsH
ΓψΞHtwoHραtsHπψHprotoψUprotoψHΛoττπsπoψsHΓtHPHsqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH2019TH
ZXYcTHY

5.4 18

476 }αΓrΛνHγorHΓH iHΔosoψHΞαΛΓyπψμHtoHΓHvαΛtorUτπσαHquΓrσHΓψΞHΓHtopHorHΔottoχHquΓrσHπψHtναHΓττUραtsHγπψΓτH
stΓtαVHJournalmofmHighmEnergymPhysicsTH2019THZXYcTHY 5.4 4

475 }αΓrΛνHγorHtopHquΓrσHpΓrtψαrsHwπtνHΛνΓrμαH^W[HπψHtναHsΓχαUsπμψHΞπταptoψHΓψΞHsπψμταUταptoψHγπψΓτH
stΓtαsHπψHprotoψUprotoψHΛoττπsπoψsHΓtHPHsqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH2019THZXYcTHY 5.4 9

474
sψΛτusπvαHsαΓrΛνHγorHsupαrsyχχαtryHπψHppHΛoττπsπoψsHΓtHPHsqrt{s}gY[HQH~α–HusπψμHrΓzorHvΓrπΓΔταsHΓψΞH
ΔoostαΞHoΔραΛtHπΞαψtπγπΛΓtπoψHπψHzαroHΓψΞHoψαHταptoψHγπψΓτHstΓtαsVHJournalmofmHighmEnergymPhysicsTH
2019THZXYcTHY

5.4 2

473 }αΓrΛνHγorHΞΓrσHχΓttαrHproΞuΛαΞHπψHΓssoΛπΓtπoψHwπtνHΓHsπψμταHtopHquΓrσHorHΓHtopHquΓrσHpΓπrHπψH
protoψUprotoψHΛoττπsπoψsHΓtHPHsqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH2019THZXYcTHY 5.4 8

472 }αΓrΛνHγorHαxΛπtαΞHταptoψsHπψHâ��â�� ˛‡HγπψΓτHstΓtαsHπψHprotoψUprotoψHΛoττπsπoψsHΓtHPHsqrt{χΓtνrχ{s}}gY[HQH
~α–VHJournalmofmHighmEnergymPhysicsTH2019THZXYcTHY 5.4 2

(2019-2019)
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471 }αΓrΛνHγorHψαwHpΓrtπΛταsHΞαΛΓyπψμHtoHΓHραtHΓψΞHΓψHαχαrμπψμHραtVHJournalmofmHighmEnergymPhysicsTH2019TH
ZXYcTHY 5.4 15

470 mαψtrΓτπtyHΓψΞHpsαuΞorΓpπΞπtyHΞαpαψΞαψΛαHoγHtναHtrΓψsvαrsαHαψαrμyHΞαψsπtyHπψHpzΔHΛoττπsπoψsHΓtH
sxxg^VXZH~α–VHPhysicalmReviewmCTH2019THYXXTH 2.7 2

469 }αΓrΛνHγorHΓHναΓvyHrαsoψΓψΛαHΞαΛΓyπψμHtoHΓHtopHquΓrσHΓψΞHΓHvαΛtorUτπσαHtopHquΓrσHπψHtναHταptoψHSH
ραtsHγπψΓτHstΓtαHπψHppHΛoττπsπoψsHΓtHPsqrt{s}HgHY[TtαxtH{~α–}HQVHEuropeanmPhysicalmJournalmCTH2019THacTHY 4.2 6

468 wαΓsurαχαψtHoγHαxΛτusπvαH´ pνotoproΞuΛtπoψHπψHuτtrΓpαrπpναrΓτHpzΔHΛoττπsπoψsHΓtVHEuropeanmPhysicalm
JournalmCTH2019THacTHaXZ 4.2 13

467
}αΓrΛνHγorHΞΓrσHχΓttαrHπψHαvαψtsHwπtνHΓHταptoquΓrσHΓψΞHχπssπψμHtrΓψsvαrsαHχoχαψtuχHπψH
protoψUprotoψHΛoττπsπoψsHΓtHY[H~α–VHPhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandm
High-EnergymPhysicsTH2019THac^THa_Ucc

4.2 2

466 wαΓsurαχαψtHoγHαxΛτusπvαHpνotoproΞuΛtπoψHγroχHprotoψsHπψHzΔHΛoττπsπoψsHΓtVHEuropeanmPhysicalm
JournalmCTH2019THacTHZaa 4.2 19

465 }αΓrΛνHγorHΓHναΓvyHpsαuΞosΛΓτΓrHΔosoψHΞαΛΓyπψμHtoHΓHµHΓψΞHΓHrπμμsHΔosoψHΓtVHEuropeanmPhysicalm
JournalmCTH2019THacTH^_] 4.2 20

464
}αΓrΛνHγorHΓψHαxotπΛHΞαΛΓyHoγHtναHrπμμsHΔosoψHtoHΓHpΓπrHoγHτπμνtHpsαuΞosΛΓτΓrsHπψHtναHγπψΓτHstΓtαHwπtνH
twoHχuoψsHΓψΞHtwoHΔHquΓrσsHπψHppHΛoττπsπoψsHΓtHY[H~α–VHPhysicsmLetters,mSectionmB:mNuclear,m
ElementarymParticlemandmHigh-EnergymPhysicsTH2019THac^TH[cbU]Z[

4.2 17

463 pmmUννdH~ναHrΓΞroψHmoττπΞαrVHEuropeanmPhysicalmJournal:mSpecialmTopicsTH2019THZZbTHa^^UYYXa 2.3 196

462 }αΓrΛνHγorHsupαrsyχχαtryHπψHγπψΓτHstΓtαsHwπtνHpνotoψsHΓψΞHχπssπψμHtrΓψsvαrsαHχoχαψtuχHπψH
protoψUprotoψHΛoττπsπoψsHΓtHY[H~α–VHJournalmofmHighmEnergymPhysicsTH2019THZXYcTHY 5.4 5

461 roUvrmdH~ναHrπμνUoψαrμyHvΓrμαHrΓΞroψHmoττπΞαrVHEuropeanmPhysicalmJournal:mSpecialmTopicsTH2019TH
ZZbTHYYXcUY[bZ 2.3 72

460 pmmUααdH~ναHvαptoψHmoττπΞαrVHEuropeanmPhysicalmJournal:mSpecialmTopicsTH2019THZZbTHZ_YU_Z[ 2.3 193

459 wαΓsurαχαψtHoγHtναHtopHquΓrσHχΓssHπψHtναHΓττUραtsHγπψΓτHstΓtαHΓtHΓψΞHΛoχΔπψΓtπoψHwπtνHtναH
ταptoψSραtsHΛνΓψψατVHEuropeanmPhysicalmJournalmCTH2019THacTH[Y[ 4.2 13

458
}αΓrΛνHγorHτoψμUτπvαΞHpΓrtπΛταsHusπψμHψoψproχptHραtsHΓψΞHχπssπψμHtrΓψsvαrsαHχoχαψtuχHwπtνH
protoψUprotoψHΛoττπsπoψsHΓtHsgY[~α–VHPhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandm
High-EnergymPhysicsTH2019THacaTHY[]ba_

4.2 15

457 moχΔπψΓtπoψHoγHmw}HsαΓrΛναsHγorHναΓvyHrαsoψΓψΛαsHΞαΛΓyπψμHtoHpΓπrsHoγHΔosoψsHorHταptoψsVHPhysicsm
Letters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2019THacbTHY[]c^Z 4.2 10

456
}αΓrΛνHγorHΓψoχΓτousHαταΛtrowαΓσHproΞuΛtπoψHoγHvαΛtorHΔosoψHpΓπrsHπψHΓssoΛπΓtπoψHwπtνHtwoHραtsHπψH
protoψUprotoψHΛoττπsπoψsHΓtHY[H~α–VHPhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandm
High-EnergymPhysicsTH2019THacbTHY[]cb^

4.2 16

455 }αΓrΛνHγorHw}}wHrπμμsHΔosoψsHΞαΛΓyπψμHtoH˛…S˛…â��HπψHprotoψUprotoψHΛoττπsπoψsHΓtHsgY[~α–VHPhysicsm
Letters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2019THacbTHY[]ccZ 4.2 11

454 kψHαχΔαΞΞπψμHtαΛνψπquαHtoHΞαtαrχπψαHˇ�ˇ�HΔΓΛσμrouψΞsHπψHprotoψUprotoψHΛoττπsπoψHΞΓtΓVHJournalmofm
InstrumentationTH2019THY]THzX_X[ZUzX_X[Z 1 5
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453 zαrγorχΓψΛαHoγHχπssπψμHtrΓψsvαrsαHχoχαψtuχHrαΛoψstruΛtπoψHπψHprotoψUprotoψHΛoττπsπoψsHΓtHâ��sHgHY[H
~α–HusπψμHtναHmw}HΞαtαΛtorVHJournalmofmInstrumentationTH2019THY]THzXaXX]UzXaXX] 1 39

452 mνΓrμαΞUpΓrtπΛταHΓψμuτΓrHΛorrατΓtπoψsHπψH¯α¯αHΛoττπsπoψsHΓtHsxxg^V]]H~α–VHPhysicalmReviewmCTH2019TH
YXXTH 2.7 14

451 }αΓrΛνHγorHΞΓrσHpνotoψsHπψHΞαΛΓysHoγHrπμμsHΔosoψsHproΞuΛαΞHπψHΓssoΛπΓtπoψHwπtνHµHΔosoψsHπψH
protoψUprotoψHΛoττπsπoψsHΓtHPHsqrt{s}HQHgHY[H~α–VHJournalmofmHighmEnergymPhysicsTH2019THZXYcTHY 5.4 7

450 }αΓrΛνHγorHsupαrsyχχαtryHusπψμHrπμμsHΔosoψHtoHΞπpνotoψHΞαΛΓysHΓtHPHsqrt{s}HQHgHY[H~α–VHJournalmofm
HighmEnergymPhysicsTH2019THZXYcTHY 5.4 2

449 wαΓsurαχαψtsHoγHΞπγγαrαψtπΓτHµHΔosoψHproΞuΛtπoψHΛrossHsαΛtπoψsHπψHprotoψUprotoψHΛoττπsπoψsHΓtHPH
sqrt{s}HQHgHY[H~α–VHJournalmofmHighmEnergymPhysicsTH2019THZXYcTHY 5.4 11

448 }αΓrΛνHγorHΓψoχΓτousHtrπpταHμΓuμαHΛoupτπψμsHπψH  HΓψΞH µHproΞuΛtπoψHπψHταptoψHSHραtHαvαψtsHπψH
protoψUprotoψHΛoττπsπoψsHΓtHPHsqrt{s}HQHgHY[H~α–VHJournalmofmHighmEnergymPhysicsTH2019THZXYcTHY 5.4 9

447 }tuΞyHoγHtναHPH{χΓtνrχ{l}}√{S}toHχΓtνrχ{t}WuppsπHovαrτπψα{vΓχΔΞΓ}χΓtνrχ{p}HQHΞαΛΓyHπψH
protoψUprotoψHΛoττπsπoψsHΓtHPHsqrt{s}HQHgHbH~α–VHJournalmofmHighmEnergymPhysicsTH2019THZXYcTHY 5.4 1

446
}αΓrΛνHγorHrαsoψΓψΛαsHΞαΛΓyπψμHtoHΓHpΓπrHoγHrπμμsHΔosoψsHπψHtναHΔPHovαrτπψα{χΓtνrχ{Δ}}HQqPH
ovαrτπψα{χΓtνrχ{q}}HQâ��â�� ˛‰HγπψΓτHstΓtαHπψHprotoψUprotoψHΛoττπsπoψsHΓtHPHsqrt{s}HQHgHY[H~α–VHJournalmofmHighm
EnergymPhysicsTH2019THZXYcTHY

5.4 5

445 wαΓsurαχαψtsHoγHtrπpταUΞπγγαrαψtπΓτHΛrossHsαΛtπoψsHγorHπψΛτusπvαHπsoτΓtαΞUpνotoψSραtHαvαψtsHπψH
ΛoττπsπoψsHΓtVHEuropeanmPhysicalmJournalmCTH2019THacTHc_c 4.2 1

444 zsαuΞorΓpπΞπtyHΞπstrπΔutπoψsHoγHΛνΓrμαΞHνΓΞroψsHπψHxαψoψUxαψoψHΛoττπsπoψsHΓtHsxxg^V]]´ ~α–VHPhysicsm
Letters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2019THaccTHY[^X]c 4.2 5

443 zroΔπψμHtναHΛνπrΓτHχΓμψαtπΛHwΓvαHπψHpzΔHΓψΞHzΔzΔHΛoττπsπoψsHΓtHsxxg^VXZ~α–HusπψμH
ΛνΓrμαUΞαpαψΞαψtHΓzπχutνΓτHΓψπsotropπαsVHPhysicalmReviewmCTH2019THYXXTH 2.7 5

442 wαΓsurαχαψtHoγHtναHΞπγγαrαψtπΓτHnrαττU±ΓψHΛrossHsαΛtπoψHπψHprotoψUprotoψHΛoττπsπoψsHΓtHPH
sqrt{χΓtνrχ{s}}HQHgHY[H~α–VHJournalmofmHighmEnergymPhysicsTH2019THZXYcTHY 5.4 6

441 }αΓrΛνHγorHtναHproΞuΛtπoψHoγHγourHtopHquΓrσsHπψHtναHsπψμταUταptoψHΓψΞHopposπtαUsπμψHΞπταptoψHγπψΓτH
stΓtαsHπψHprotoψUprotoψHΛoττπsπoψsHΓtHPHsqrt{s}HQHgHY[H~α–VHJournalmofmHighmEnergymPhysicsTH2019THZXYcTHY 5.4 2

440 wαΓsurαχαψtHoγHtναHΓvαrΓμαHvαryHγorwΓrΞHαψαrμyHΓsHΓHγuψΛtπoψHoγHtναHtrΓΛσHχuτtπpτπΛπtyHΓtHΛαψtrΓτH
psαuΞorΓpπΞπtπαsHπψHprotoψUprotoψHΛoττπsπoψsHΓtVHEuropeanmPhysicalmJournalmCTH2019THacTHbc[ 4.2 6

439 }αΓrΛνHγorHsupαrsyχχαtryHπψHprotoψUprotoψHΛoττπsπoψsHΓtHY[H~α–HπψHγπψΓτHstΓtαsHwπtνHραtsHΓψΞHχπssπψμH
trΓψsvαrsαHχoχαψtuχVHJournalmofmHighmEnergymPhysicsTH2019THZXYcTHY 5.4 21

438 }αΓrΛνHγorHzνysπΛsHΔαyoψΞHtναH}tΓψΞΓrΞHwoΞατHπψHovαψtsHwπtνHyvαrτΓppπψμHzνotoψsHΓψΞHtαtsVH
PhysicalmReviewmLettersTH2019THYZ[THZ]YbXY 7.4

437 }αΓrΛνHγorHψαwHpνysπΛsHπψHtopHquΓrσHproΞuΛtπoψHπψHΞπταptoψHγπψΓτHstΓtαsHπψHprotoψUprotoψHΛoττπsπoψsH
ΓtVHEuropeanmPhysicalmJournalmCTH2019THacTHbb_ 4.2 6

436 }αΓrΛνHγorHvowUwΓssH{uΓrσUkψtπquΓrσH|αsoψΓψΛαsHzroΞuΛαΞHπψHkssoΛπΓtπoψHwπtνHΓHzνotoψHΓtH
sqrtℓs−gY[HH~α–VHPhysicalmReviewmLettersTH2019THYZ[THZ[YbX[ 7.4 7
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435 }αΓrΛνHγorHrπμμsHΔosoψHpΓπrHproΞuΛtπoψHπψHtναH˛‡˛‡ΔΔiHγπψΓτHstΓtαHπψHppHΛoττπsπoψsHΓtHsgY[~α–VHPhysicsm
Letters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2019THabbTHaU[_ 4.2 24

434
wαΓsurαχαψtHoγHΞπγγαrαψtπΓτHΛrossHsαΛtπoψsHγorHµHΔosoψHpΓπrHproΞuΛtπoψHπψHΓssoΛπΓtπoψHwπtνHραtsHΓtH
sgbHΓψΞHY[H~α–VHPhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2019
THabcTHYcU]]

4.2 3

433 sψΛτusπvαH}αΓrΛνHγorHΓHrπμντyHloostαΞHrπμμsHlosoψHnαΛΓyπψμHtoHΓHlottoχH{uΓrσUkψtπquΓrσHzΓπrVH
PhysicalmReviewmLettersTH2018THYZXTHXaYbXZ 7.4 30

432
yΔsαrvΓtπoψHoγHoταΛtrowαΓσHzroΞuΛtπoψHoγH}ΓχαU}πμψH HlosoψHzΓπrsHπψHtναH~woHtαtHΓψΞH~woH
}ΓχαU}πμψHvαptoψHpπψΓτH}tΓtαHπψHzrotoψUzrotoψHmoττπsπoψsHΓtHsqrtℓs−gY[HH~α–VHPhysicalmReviewmLettersTH
2018THYZXTHXbYbXY

7.4 50

431 yΔsαrvΓtπoψHoγHmorrατΓtαΞHkzπχutνΓτHkψπsotropyHpourπαrHrΓrχoψπΛsHπψHppHΓψΞHpSzΔHmoττπsπoψsHΓtHtναH
vrmVHPhysicalmReviewmLettersTH2018THYZXTHXcZ[XY 7.4 27

430 }tuΞyHoγHΞπραtHαvαψtsHwπtνHΓHτΓrμαHrΓpπΞπtyHμΓpHΔαtwααψHtναHtwoHταΓΞπψμHραtsHπψHppHΛoττπsπoψsHΓtVH
EuropeanmPhysicalmJournalmCTH2018THabTHZ]Z 4.2 4

429 wαΓsurαχαψtHoγHtναH}pτπttπψμHpuψΛtπoψHπψHppHΓψΞHzΔUzΔHmoττπsπoψsHΓtHsqrtℓs_{xx}−g^VXZHH~α–VH
PhysicalmReviewmLettersTH2018THYZXTHY]Z[XZ 7.4 27

428 wαΓsurαχαψtHoγHquΓrσoψπuχHproΞuΛtπoψHΛrossHsαΛtπoψsHπψHppHΛoττπsπoψsHΓtHsgY[~α–VHPhysicsmLetters,m
SectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2018THabXTHZ^YUZaZ 4.2 20

427 zsαuΞorΓpπΞπtyHΞπstrπΔutπoψsHoγHΛνΓrμαΞHνΓΞroψsHπψHprotoψUταΓΞHΛoττπsπoψsHΓtHPH
sqrt{s_{χΓtνrχ{xx}}}g^VXZHQHΓψΞHbVY_H~α–VHJournalmofmHighmEnergymPhysicsTH2018THZXYbTHY 5.4 4

426 yΔsαrvΓtπoψHoγHtναHrπμμsHΔosoψHΞαΛΓyHtoHΓHpΓπrHoγHˇ�HταptoψsHwπtνHtναHmw}HΞαtαΛtorVHPhysicsmLetters,m
SectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2018THaacTHZb[U[Y_ 4.2 78

425 }upprαssπoψHoγHoxΛπtαΞHiH}tΓtαsH|ατΓtπvαHtoHtναHqrouψΞH}tΓtαHπψHzΔUzΔHmoττπsπoψsHΓtH
sqrtℓs−_{xx}g^VXZHH~α–VHPhysicalmReviewmLettersTH2018THYZXTHY]Z[XY 7.4 12

424
}αΓrΛνHγorHrαsoψΓψtHΓψΞHψoψrαsoψΓψtHrπμμsHΔosoψHpΓπrHproΞuΛtπoψHπψHtναHPH
χΓtνrχ{Δ}ovαrτπψα{χΓtνrχ{Δ}}χΓtνπt{αττHψuHαττHψuH}HQHγπψΓτHstΓtαHπψHprotoψUprotoψHΛoττπsπoψsHΓtHPH
sqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH2018THZXYbTHY

5.4 19

423
}αΓrΛνHγorHναΓvyHrαsoψΓψΛαsHΞαΛΓyπψμHtoHΓHtopHquΓrσHΓψΞHΓHΔottoχHquΓrσHπψHtναHταptoψSραtsHγπψΓτH
stΓtαHπψHprotoψâ��protoψHΛoττπsπoψsHΓtHY[H~α–VHPhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlem
andmHigh-EnergymPhysicsTH2018THaaaTH[cU_[

4.2 14

422
wαΓsurαχαψtsHoγHtt´flHΛrossHsαΛtπoψsHπψHΓssoΛπΓtπoψHwπtνHΔHραtsHΓψΞHπψΛτusπvαHραtsHΓψΞHtναπrHrΓtπoHusπψμH
ΞπταptoψHγπψΓτHstΓtαsHπψHppHΛoττπsπoψsHΓtHsgY[~α–VHPhysicsmLetters,mSectionmB:mNuclear,mElementarym
ParticlemandmHigh-EnergymPhysicsTH2018THaa_TH[^^U[ab

4.2 12

421 }αΓrΛνHγorHψαwHpνysπΛsHπψHαvαψtsHwπtνHΓHταptoψπΛΓττyHΞαΛΓyπψμHµHΔosoψHΓψΞHΓHτΓrμαHtrΓψsvαrsαH
χoχαψtuχHπχΔΓτΓψΛαHπψHprotoψUprotoψHΛoττπsπoψsHΓtHgHY[VHEuropeanmPhysicalmJournalmCTH2018THabTHZcY 4.2 17

420 wαΓsurαχαψtsHoγHtναHproΞuΛtπoψHΛrossHsαΛtπoψHΓψΞHtναHΔrΓψΛνπψμHγrΓΛtπoψTHΓψΞHΛoψstrΓπψtsHoψH
ΓψoχΓτousHtrπpταHμΓuμαHΛoupτπψμsHΓtVHEuropeanmPhysicalmJournalmCTH2018THabTHY_^ 4.2 29

419 wαΓsurαχαψtHoγHΓssoΛπΓtαΞHµHSHΛνΓrχHproΞuΛtπoψHπψHprotoψUprotoψHΛoττπsπoψsHΓtVHEuropeanmPhysicalm
JournalmCTH2018THabTHZba 4.2 11

418
wαΓsurαχαψtHoγHtναHπψΛτusπvαHPHχΓtνrχ{t}ovαrτπψα{χΓtνrχ{t}}HQHΛrossHsαΛtπoψHπψHppHΛoττπsπoψsHΓtHPH
sqrt{s}g^VXZHQH~α–HusπψμHγπψΓτHstΓtαsHwπtνHΓtHταΓstHoψαHΛνΓrμαΞHταptoψVHJournalmofmHighmEnergymPhysicsTH
2018THZXYbTHY

5.4 3
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417 }αΓrΛνHγorHψΓturΓτHsupαrsyχχαtryHπψHαvαψtsHwπtνHtopHquΓrσHpΓπrsHΓψΞHpνotoψsHπψHppHΛoττπsπoψsHΓtHPH
sqrt{s}gbHQH~α–VHJournalmofmHighmEnergymPhysicsTH2018THZXYbTHY 5.4

416
}αΓrΛνHγorHψαwHpναψoχαψΓHπψHγπψΓτHstΓtαsHwπtνHtwoHopposπtαUΛνΓrμαTHsΓχαUγτΓvorHταptoψsTHραtsTHΓψΞH
χπssπψμHtrΓψsvαrsαHχoχαψtuχHπψHppHΛoττπsπoψsHΓtHPHsqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH
2018THZXYbTHY

5.4 2

415
}αΓrΛνHγorHsupαrsyχχαtryHπψHαvαψtsHwπtνHΓtHταΓstHtνrααHαταΛtroψsHorHχuoψsTHραtsTHΓψΞHχπssπψμH
trΓψsvαrsαHχoχαψtuχHπψHprotoψUprotoψHΛoττπsπoψsHΓtHPHsqrt{s}gY[HQH~α–VHJournalmofmHighmEnergym
PhysicsTH2018THZXYbTHY

5.4 4

414 moχΔπψαΞHsαΓrΛνHγorHαταΛtrowαΓσHproΞuΛtπoψHoγHΛνΓrμπψosHΓψΞHψαutrΓτπψosHπψHprotoψUprotoψH
ΛoττπsπoψsHΓtHPHsqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH2018THZXYbTHY 5.4 45

413 }αΓrΛνHγorHαταΛtrowαΓσHproΞuΛtπoψHoγHΛνΓrμπψosHΓψΞHψαutrΓτπψosHπψHχuτtπταptoψHγπψΓτHstΓtαsHπψH
protoψUprotoψHΛoττπsπoψsHΓtHPHsqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH2018THZXYbTHY 5.4 40

412 wαΓsurαχαψtHoγHΞπγγαrαψtπΓτHΛrossHsαΛtπoψsHπψHtναHσπψαχΓtπΛHΓψμuτΓrHvΓrπΓΔταHiRHγorHπψΛτusπvαHµH
ΔosoψHproΞuΛtπoψHπψHppHΛoττπsπoψsHΓtHPHsqrt{s}gbHQH~α–VHJournalmofmHighmEnergymPhysicsTH2018THZXYbTHY 5.4 2

411 moχpΓrπψμHtrΓψsvαrsαHχoχαψtuχHΔΓτΓψΛαHoγHΔHραtHpΓπrsHπψHppHΓψΞHzΔzΔHΛoττπsπoψsHΓtHPH
sqrt{s_{χΓtνrχ{xx}}}g^VXZHQH~α–VHJournalmofmHighmEnergymPhysicsTH2018THZXYbTHY 5.4 8

410 wαΓsurαχαψtHoγHψorχΓτπzαΞHΞπγγαrαψtπΓτHPHχΓtνrχ{t}ovαrτπψα{χΓtνrχ{t}}HQHΛrossHsαΛtπoψsHπψHtναH
ΞπταptoψHΛνΓψψατHγroχHppHΛoττπsπoψsHΓtHPHsqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH2018THZXYbTHY 5.4 12

409 moψstrΓπψtsHoψHtναHΞouΔταUpΓrtoψHsΛΓttαrπψμHΛrossHsαΛtπoψHγroχHsΓχαUsπμψH HΔosoψHpΓπrHproΞuΛtπoψH
πψHprotoψUprotoψHΛoττπsπoψsHΓtHPHsqrt{s}gbHQH~α–VHJournalmofmHighmEnergymPhysicsTH2018THZXYbTHY 5.4 13

408 }αΓrΛνHγorHµµHrαsoψΓψΛαsHπψHtναHZâ��Z˛‰HγπψΓτHstΓtαHπψHprotoψUprotoψHΛoττπsπoψsHΓtHY[H~α–VHJournalmofm
HighmEnergymPhysicsTH2018THZXYbTHY 5.4 3

407
}αΓrΛνHγorHμΓuμαUχαΞπΓtαΞHsupαrsyχχαtryHπψHαvαψtsHwπtνHΓtHταΓstHoψαHpνotoψHΓψΞHχπssπψμH
trΓψsvαrsαHχoχαψtuχHπψHppHΛoττπsπoψsHΓtHsgY[~α–VHPhysicsmLetters,mSectionmB:mNuclear,mElementarym
ParticlemandmHigh-EnergymPhysicsTH2018THabXTHYYbUY][

4.2 9

406 losαUoπψstαπψHΛorrατΓtπoψsHπψHppTHpzΔTHΓψΞHzΔzΔHΛoττπsπoψsHΓtHsxxgXVcâ��aH~α–VHPhysicalmReviewmCTH
2018THcaTH 2.7 15

405 tαtHpropαrtπαsHπψHzΔzΔHΓψΞHppHΛoττπsπoψsHΓtHPHsqrt{s_{χΓtνrχ{x}eχΓtνrχ{x}}}g^VXZHQH~α–VHJournalmofm
HighmEnergymPhysicsTH2018THZXYbTHY 5.4 7

404 }αΓrΛνHγorHsupαrsyχχαtryHwπtνHrπμμsHΔosoψHtoHΞπpνotoψHΞαΛΓysHusπψμHtναHrΓzorHvΓrπΓΔταsHΓtH
sgY[~α–VHPhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2018THaacTHY__UYcX4.2 4

403
}αΓrΛνHγorHpΓπrHproΞuΛtπoψHoγHvαΛtorUτπσαHquΓrσsHπψHtναHΔ Δi HΛνΓψψατHγroχHprotoψâ��protoψH
ΛoττπsπoψsHΓtHsgY[~α–VHPhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysics
TH2018THaacTHbZUYX_

4.2 29

402 wαΓsurαχαψtHoγHtναHΓssoΛπΓtαΞHproΞuΛtπoψHoγHΓHsπψμταHtopHquΓrσHΓψΞHΓHµHΔosoψHπψHppHΛoττπsπoψsHΓtH
sgY[~α–VHPhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2018THaacTH[^bU[b]4.2 11

401 }αΓrΛνHγorHψαwHτoψμUτπvαΞHpΓrtπΛταsHΓtHsgY[H~α–VHPhysicsmLetters,mSectionmB:mNuclear,mElementarym
ParticlemandmHigh-EnergymPhysicsTH2018THabXTH][ZU]^] 4.2 20

400
}αΓrΛνHγorHsupαrsyχχαtryHπψHαvαψtsHwπtνHoψαHταptoψHΓψΞHχuτtπpταHραtsHαxpτoπtπψμHtναHΓψμuτΓrH
ΛorrατΓtπoψHΔαtwααψHtναHταptoψHΓψΞHtναHχπssπψμHtrΓψsvαrsαHχoχαψtuχHπψHprotoψâ��protoψHΛoττπsπoψsH
ΓtHsgY[~α–VHPhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2018TH
abXTH[b]U]Xc

4.2 2
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399 }αΓrΛνHγorHΓHψαwHsΛΓτΓrHrαsoψΓψΛαHΞαΛΓyπψμHtoHΓHpΓπrHoγHµHΔosoψsHπψHprotoψUprotoψHΛoττπsπoψsHΓtHPH
sqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH2018THZXYbTHY 5.4 22

398 zαrγorχΓψΛαHoγHtναHmw}HχuoψHΞαtαΛtorHΓψΞHχuoψHrαΛoψstruΛtπoψHwπtνHprotoψUprotoψHΛoττπsπoψsHΓtH
â��sgY[H~α–VHJournalmofmInstrumentationTH2018THY[THzX_XY^UzX_XY^ 1 118

397 }αΓrΛνHγorHstΓψΞΓrΞHχoΞατHproΞuΛtπoψHoγHγourHtopHquΓrσsHwπtνHsΓχαUsπμψHΓψΞHχuτtπταptoψHγπψΓτH
stΓtαsHπψHprotoψUprotoψHΛoττπsπoψsHΓtVHEuropeanmPhysicalmJournalmCTH2018THabTHY]X 4.2 20

396 oττπptπΛHpτowHoγHmνΓrχHΓψΞH}trΓψμαHrΓΞroψsHπψHrπμνUwuτtπpτπΛπtyHpSzΔHmoττπsπoψsHΓtH
sqrtℓs_{xx}−gbVY_HH~α–VHPhysicalmReviewmLettersTH2018THYZYTHXbZ[XY 7.4 35

395 wαΓsurαχαψtHoγHΔHνΓΞroψHτπγαtπχαsHπψHppHΛoττπsπoψsHΓtVHEuropeanmPhysicalmJournalmCTH2018THabTH]^a 4.2 9

394
}tuΞyHoγHραtHquαψΛνπψμHwπtνHπsoτΓtαΞUpνotoψSραtHΛorrατΓtπoψsHπψHzΔzΔHΓψΞHppHΛoττπsπoψsHΓtH
sxxg^VXZ´ ~α–VHPhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2018TH
ab^THY]U[c

4.2 21

393 moψstrΓπψπψμHqτuoψHnπstrπΔutπoψsHπψHxuΛταπH’sπψμHnπραtsHπψHzrotoψUzrotoψHΓψΞHzrotoψUvαΓΞHmoττπsπoψsH
ΓtHsqrtℓs_{xx}−g^VXZHH~α–VHPhysicalmReviewmLettersTH2018THYZYTHX_ZXXZ 7.4 8

392 yΔsαrvΓtπoψHoγHttℓovαrH´fl−rHzroΞuΛtπoψVHPhysicalmReviewmLettersTH2018THYZXTHZ[YbXY 7.4 96

391
}αΓrΛνHγorHzνysπΛsHlαyoψΞHtναH}tΓψΞΓrΞHwoΞατHπψHovαψtsHwπtνHrπμνUwoχαψtuχHrπμμsHlosoψsHΓψΞH
wπssπψμH~rΓψsvαrsαHwoχαψtuχHπψHzrotoψUzrotoψHmoττπsπoψsHΓtHY[´ ~α–VHPhysicalmReviewmLettersTH2018TH
YZXTHZ]YbXY

7.4 9

390 }αΓrΛνHγorHrαΓvyHxαutrΓτHvαptoψsHπψHovαψtsHwπtνH~νrααHmνΓrμαΞHvαptoψsHπψHzrotoψUzrotoψH
moττπsπoψsHΓtHsqrtℓs−gY[HH~α–VHPhysicalmReviewmLettersTH2018THYZXTHZZYbXY 7.4 62

389
}αΓrΛνHγorHsπψμταHproΞuΛtπoψHoγHΓHvαΛtorUτπσαH~HquΓrσHΞαΛΓyπψμHtoHΓHµHΔosoψHΓψΞHΓHtopHquΓrσHπψH
protoψâ��protoψHΛoττπsπoψsHΓtHsgY[~α–VHPhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandm
High-EnergymPhysicsTH2018THabYTH^a]U_XX

4.2 24

388
}αΓrΛνHγorHΓHχΓssπvαHrαsoψΓψΛαHΞαΛΓyπψμHtoHΓHpΓπrHoγHrπμμsHΔosoψsHπψHtναHγourHΔHquΓrσHγπψΓτHstΓtαHπψH
protoψâ��protoψHΛoττπsπoψsHΓtHsgY[~α–VHPhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandm
High-EnergymPhysicsTH2018THabYTHZ]]UZ_c

4.2 22

387 }αΓrΛνHγorHtναH¯P^^_bQH}tΓtαHnαΛΓyπψμHπψtoHl_{s}√{X}ˇ�√{´–}HπψHzrotoψUzrotoψHmoττπsπoψsHΓtH
sqrtℓs−gbHH~α–VHPhysicalmReviewmLettersTH2018THYZXTHZXZXX^ 7.4 36

386
wαΓsurαχαψtsHoγHtναHPχΓtνrχH{p}χΓtνrχH{p}rπμνtΓrrowHχΓtνrχ{µ}χΓtνrχ{µ}QHproΞuΛtπoψHΛrossH
sαΛtπoψHΓψΞHtναHPχΓtνrχ{µ}rπμνtΓrrowH]αττHQHΔrΓψΛνπψμHγrΓΛtπoψTHΓψΞHΛoψstrΓπψtsHoψHΓψoχΓτousHtrπpταH
μΓuμαHΛoupτπψμsHΓtHPsqrt{s}HgHY[TtαxtH{~α–}HQH2018THabTHY

3

385
kzπχutνΓτHΓψπsotropyHoγHΛνΓrμαΞHpΓrtπΛταsHwπtνHtrΓψsvαrsαHχoχαψtuχHupHtoHYXX´ qα–WΛHπψHzΔzΔH
ΛoττπsπoψsHΓtHsxxg^VXZ´ ~α–VHPhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-Energym
PhysicsTH2018THaa_THYc^UZY_

4.2 27

384 }αΓrΛνHγorHPHχΓtνrχ{t}ovαrτπψα{χΓtνrχ{t}}χΓtνrχ{r}HQHproΞuΛtπoψHπψHtναHΓττUραtHγπψΓτHstΓtαHπψH
protoψUprotoψHΛoττπsπoψsHΓtHPHsqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH2018THZXYbTHY 5.4 13

383 }αΓrΛνHγorHrαsoψΓψΛαsHπψHtναHχΓssHspαΛtruχHoγHχuoψHpΓπrsHproΞuΛαΞHπψHΓssoΛπΓtπoψHwπtνHΔHquΓrσHραtsH
πψHprotoψUprotoψHΛoττπsπoψsHΓtHPHsqrt{s}gbHQHΓψΞHY[H~α–VHJournalmofmHighmEnergymPhysicsTH2018THZXYbTHY 5.4 7

382 wαΓsurαχαψtHoγHtναHμrooχαΞHραtHχΓssHπψHzΔzΔHΓψΞHppHΛoττπsπoψsHΓtHPHsqrt{s_{χΓtνrχ{xx}}}g^VXZHQH
~α–VHJournalmofmHighmEnergymPhysicsTH2018THZXYbTHY 5.4 5

Da Silveira, Gg, Gil Da Silveira, G
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381
}αΓrΛνHγorHναΓvyHrαsoψΓψΛαsHΞαΛΓyπψμHπψtoHΓHvαΛtorHΔosoψHΓψΞHΓHrπμμsHΔosoψHπψHγπψΓτHstΓtαsHwπtνH
ΛνΓrμαΞHταptoψsTHψαutrπψosHΓψΞHΔHquΓrσsHΓtHPHsqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH2018TH
ZXYbTHY

5.4 7

380
}αΓrΛνHγorHψαwHpναψoχαψΓHπψHγπψΓτHstΓtαsHwπtνHtwoHopposπtαUΛνΓrμαTHsΓχαUγτΓvorHταptoψsTHραtsTHΓψΞH
χπssπψμHtrΓψsvαrsαHχoχαψtuχHπψHppHΛoττπsπoψsHΓtHPHsqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH
2018THZXYbTHY

5.4 14

379 }αΓrΛνHγorHψΓturΓτHΓψΞHspτπtHsupαrsyχχαtryHπψHprotoψUprotoψHΛoττπsπoψsHΓtHPHsqrt{s}gY[HQH~α–HπψHγπψΓτH
stΓtαsHwπtνHραtsHΓψΞHχπssπψμHtrΓψsvαrsαHχoχαψtuχVHJournalmofmHighmEnergymPhysicsTH2018THZXYbTHY 5.4 39

378 zsαuΞorΓpπΞπtyHΓψΞHtrΓψsvαrsαHχoχαψtuχHΞαpαψΞαψΛαHoγHγτowHνΓrχoψπΛsHπψHpzΔHΓψΞHzΔzΔH
ΛoττπsπoψsVHPhysicalmReviewmCTH2018THcbTH 2.7 6

377 }αΓrΛνHγorHΞαΛΓysHoγHstoppαΞHαxotπΛHτoψμUτπvαΞHpΓrtπΛταsHproΞuΛαΞHπψHprotoψUprotoψHΛoττπsπoψsHΓtHPH
sqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH2018THZXYbTHY 5.4 6

376
}αΓrΛνHγorHΓψHαxotπΛHΞαΛΓyHoγHtναHrπμμsHΔosoψHtoHΓHpΓπrHoγHτπμνtHpsαuΞosΛΓτΓrsHπψHtναHγπψΓτHstΓtαHoγH
twoHχuoψsHΓψΞHtwoHˇ�HταptoψsHπψHprotoψUprotoψHΛoττπsπoψsHΓtHPHsqrt{s}gY[HQH~α–VHJournalmofmHighm
EnergymPhysicsTH2018THZXYbTHY

5.4 14

375 }αΓrΛνHγorHΓHΛνΓrμαΞHrπμμsHΔosoψHΞαΛΓyπψμHtoHΛνΓrχHΓψΞHΔottoχHquΓrσsHπψHprotoψUprotoψHΛoττπsπoψsH
ΓtHPHsqrt{s}gbHQH~α–VHJournalmofmHighmEnergymPhysicsTH2018THZXYbTHY 5.4 16

374 }αΓrΛνHγorHtopHsquΓrσsHΞαΛΓyπψμHvπΓHγourUΔoΞyHorHΛνΓrμπψoUχαΞπΓtαΞHχoΞαsHπψHsπψμταUταptoψHγπψΓτH
stΓtαsHπψHprotoψUprotoψHΛoττπsπoψsHΓtHPHsqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH2018THZXYbTHY 5.4 6

373 mνΓrμαΞUpΓrtπΛταHψuΛταΓrHχoΞπγπΛΓtπoψHγΓΛtorsHπψH¯α¯αHΛoττπsπoψsHΓtHPHsqrt{s_{χΓtνrχ{xx}}}HgH^V]]HQH
~α–VHJournalmofmHighmEnergymPhysicsTH2018THZXYbTHY 5.4 11

372 zrαΛπsπoψHχαΓsurαχαψtHoγHtναHstruΛturαHoγHtναHmw}HπψψαrHtrΓΛσπψμHsystαχHusπψμHψuΛταΓrH
πψtαrΓΛtπoψsVHJournalmofmInstrumentationTH2018THY[THzYXX[]UzYXX[] 1 7

371 wαΓsurαχαψtHoγHtναHtopHquΓrσHχΓssHwπtνHταptoψSραtsHγπψΓτHstΓtαsHusπψμHΛoττπsπoψsHΓtVHEuropeanm
PhysicalmJournalmCTH2018THabTHbcY 4.2 13

370 wαΓsurαχαψtsHoγHtναHΞπγγαrαψtπΓτHραtHΛrossHsαΛtπoψHΓsHΓHγuψΛtπoψHoγHtναHραtHχΓssHπψHΞπραtHαvαψtsHγroχH
protoψUprotoψHΛoττπsπoψsHΓtHPHsqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH2018THZXYbTHY 5.4 14

369 wαΓsurαχαψtsHoγHrπμμsHΔosoψHpropαrtπαsHπψHtναHΞπpνotoψHΞαΛΓyHΛνΓψψατHπψHprotoψUprotoψHΛoττπsπoψsH
ΓtHPHsqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH2018THZXYbTHY 5.4 37

368 ovαψtHsνΓpαHvΓrπΓΔταsHχαΓsurαΞHusπψμHχuτtπραtHγπψΓτHstΓtαsHπψHprotoψUprotoψHΛoττπsπoψsHΓtHPH
sqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH2018THZXYbTHY 5.4 3

367 }αΓrΛνHγorHvαptoquΓrσsHmoupταΞHtoH~νπrΞUqαψαrΓtπoψH{uΓrσsHπψHzrotoψUzrotoψHmoττπsπoψsHΓtH
sqrtℓs−gY[HH~α–VHPhysicalmReviewmLettersTH2018THYZYTHZ]YbXZ 7.4 20

366
}αΓrΛναsHγorHpΓπrHproΞuΛtπoψHoγHΛνΓrμπψosHΓψΞHtopHsquΓrσsHπψHγπψΓτHstΓtαsHwπtνHtwoHopposπtατyH
ΛνΓrμαΞHταptoψsHπψHprotoψUprotoψHΛoττπsπoψsHΓtHPHsqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH
2018THZXYbTHY

5.4 12

365
}αΓrΛνHγorHψΓrrowHΓψΞHΔroΓΞHΞπραtHrαsoψΓψΛαsHπψHprotoψUprotoψHΛoττπsπoψsHΓtHPHsqrt{s}gY[HQH~α–HΓψΞH
ΛoψstrΓπψtsHoψHΞΓrσHχΓttαrHχαΞπΓtorsHΓψΞHotναrHψαwHpΓrtπΛταsVHJournalmofmHighmEnergymPhysicsTH2018TH
ZXYbTHY

5.4 50

364 }αΓrΛνHγorHµ˛‡HrαsoψΓψΛαsHusπψμHταptoψπΛHΓψΞHνΓΞroψπΛHγπψΓτHstΓtαsHπψHprotoψUprotoψHΛoττπsπoψsHΓtHPH
sqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH2018THZXYbTHY 5.4 11
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363 wαΓsurαχαψtHoγHtναHproΞuΛtπoψHΛrossHsαΛtπoψHγorHsπψμταHtopHquΓrσsHπψHΓssoΛπΓtπoψHwπtνH HΔosoψsHπψH
protoψUprotoψHΛoττπsπoψsHΓtHPHsqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH2018THZXYbTHY 5.4 5

362 }αΓrΛνHγorHΔτΓΛσHνoταsHΓψΞHspνΓταroψsHπψHνπμνUχuτtπpτπΛπtyHγπψΓτHstΓtαsHπψHprotoψUprotoψHΛoττπsπoψsHΓtHPH
sqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH2018THZXYbTHY 5.4 9

361 }αΓrΛνHγorHsupαrsyχχαtryHπψHαvαψtsHwπtνHΓHˇ�HταptoψHpΓπrHΓψΞHχπssπψμHtrΓψsvαrsαHχoχαψtuχHπψH
protoψUprotoψHΛoττπsπoψsHΓtHPHsqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH2018THZXYbTHY 5.4 14

360 yΔsαrvΓtπoψHoγHwαΞπuχUsψΞuΛαΞHwoΞπγπΛΓtπoψsHoγHtαtHprΓμχαψtΓtπoψHπψHzΔUzΔHmoττπsπoψsHΓtH
sqrtℓs_{xx}−g^VXZHH~α–H’sπψμHssoτΓtαΞHzνotoψU~ΓμμαΞHtαtsVHPhysicalmReviewmLettersTH2018THYZYTHZ]Z[XY 7.4 15

359 }αΓrΛνHγorHtναHΞαΛΓyHoγHΓHrπμμsHΔosoψHπψHtναHâ��â�� ˛‡HΛνΓψψατHπψHprotoψUprotoψHΛoττπsπoψsHΓtHPHsqrt{s}gY[HQH
~α–VHJournalmofmHighmEnergymPhysicsTH2018THZXYbTHY 5.4 11

358 zαrγorχΓψΛαHoγHrαΛoψstruΛtπoψHΓψΞHπΞαψtπγπΛΓtπoψHoγHˇ�HταptoψsHΞαΛΓyπψμHtoHνΓΞroψsHΓψΞHvˇ�HπψHppH
ΛoττπsπoψsHΓtHâ��sgY[H~α–VHJournalmofmInstrumentationTH2018THY[THzYXXX^UzYXXX^ 1 29

357 ovπΞαψΛαHγorHtναHkssoΛπΓtαΞHzroΞuΛtπoψHoγHΓH}πψμταH~opH{uΓrσHΓψΞHΓHzνotoψHπψHzrotoψUzrotoψH
moττπsπoψsHΓtHsqrtℓs−gY[HH~α–VHPhysicalmReviewmLettersTH2018THYZYTHZZYbXZ 7.4 6

356 }αΓrΛνHγorHtνπrΞUμαψαrΓtπoψHsΛΓτΓrHταptoquΓrσsHΞαΛΓyπψμHtoHΓHtopHquΓrσHΓψΞHΓHταptoψHΓtVHEuropeanm
PhysicalmJournalmCTH2018THabTHaXa 4.2 23

355 wαΓsurαχαψtHoγHΞπγγαrαψtπΓτHΛrossHsαΛtπoψsHγorHΔosoψHproΞuΛtπoψHπψHΓssoΛπΓtπoψHwπtνHραtsHπψH
protoψUprotoψHΛoττπsπoψsHΓtVHEuropeanmPhysicalmJournalmCTH2018THabTHc_^ 4.2 19

354 }tuΞπαsHoγHΓψΞHχαsoψsHπψΛτuΞπψμHtναHoΔsαrvΓtπoψHoγHtναHΞαΛΓyHπψHprotoψUprotoψHΛoττπsπoψsHΓtVH
EuropeanmPhysicalmJournalmCTH2018THabTHc[c 4.2 12

353 yΔsαrvΓtπoψHoγHtναHµUhˇ�â��√{S}â��√{U}HnαΛΓyHπψHppHmoττπsπoψsHΓtHsqrtℓs−gY[HH~α–VHPhysicalmReviewmLettersTH
2018THYZYTHY]YbXY 7.4 1

352 }αΓrΛνHγorHΓHναΓvyHrαsoψΓψΛαHΞαΛΓyπψμHπψtoHΓHµHΔosoψHΓψΞHΓHµHorH HΔosoψHπψHZâ��ZqHγπψΓτHstΓtαsHΓtHPH
sqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH2018THZXYbTHY 5.4 7

351 wαΓsurαχαψtHoγHΛνΓrμαΞHpΓrtπΛταHspαΛtrΓHπψHχπψπχuχUΔπΓsHαvαψtsHγroχHprotoψUprotoψHΛoττπsπoψsHΓtVH
EuropeanmPhysicalmJournalmCTH2018THabTH_ca 4.2 9

350 }αΓrΛνHγorHταptoψUγτΓvorHvπoτΓtπψμHΞαΛΓysHoγHναΓvyHrαsoψΓψΛαsHΓψΞHquΓψtuχHΔτΓΛσHνoταsHtoHα˛…HγπψΓτH
stΓtαsHπψHprotoψUprotoψHΛoττπsπoψsHΓtHPHsqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH2018THZXYbTHY 5.4 3

349 }αΓrΛνHγorHψαwHpνysπΛsHπψHΞπραtHΓψμuτΓrHΞπstrπΔutπoψsHusπψμHprotoψUprotoψHΛoττπsπoψsHΓtHΓψΞH
ΛoψstrΓπψtsHoψHΞΓrσHχΓttαrHΓψΞHotναrHχoΞατsVHEuropeanmPhysicalmJournalmCTH2018THabTHabc 4.2 19

348 kzπχutνΓτHΛorrατΓtπoψsHγorHπψΛτusπvαHZUραtTH[UραtTHΓψΞH]UραtHαvαψtsHπψHppHΛoττπsπoψsHΓtHPsqrt{s}gHY[~νΔoxH
{~α–}QVHEuropeanmPhysicalmJournalmCTH2018THabTHY 4.2 4

347 }αΓrΛνHγorHνπμνUχΓssHrαsoψΓψΛαsHπψHγπψΓτHstΓtαsHwπtνHΓHταptoψHΓψΞHχπssπψμHtrΓψsvαrsαHχoχαψtuχHΓtH
PHsqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH2018THZXYbTHY 5.4 15

346 wαΓsurαχαψtHoγHtναHuψΞαrτyπψμHαvαψtHΓΛtπvπtyHπψHπψΛτusπvαHµHΔosoψHproΞuΛtπoψHπψHprotoψUprotoψH
ΛoττπsπoψsHΓtHPHsqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH2018THZXYbTHY 5.4 8
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345 }αΓrΛνHγorHrαsoψΓψtHpΓπrHproΞuΛtπoψHoγHrπμμsHΔosoψsHΞαΛΓyπψμHtoHΔottoχHquΓrσUΓψtπquΓrσHpΓπrsHπψH
protoψUprotoψHΛoττπsπoψsHΓtHY[H~α–VHJournalmofmHighmEnergymPhysicsTH2018THZXYbTHY 5.4 10

344 wαΓsurαχαψtHoγHtναHΛrossHsαΛtπoψHπψHppHΛoττπsπoψsHΓtHΓψΞHvΓτπΞΓtπoψHoγHταptoψHΓψΓτysπsHtαΛνψπquαsVH
EuropeanmPhysicalmJournalmCTH2018THabTHaXb 4.2 5

343 }αΓrΛνHγorHvαΛtorUτπσαH~HΓψΞHlHquΓrσHpΓπrsHπψHγπψΓτHstΓtαsHwπtνHταptoψsHΓtHPHsqrt{s}gY[HQH~α–VHJournalmofm
HighmEnergymPhysicsTH2018THZXYbTHY 5.4 29

342 }αΓrΛνHγorHΞΓrσHχΓttαrHproΞuΛαΞHπψHΓssoΛπΓtπoψHwπtνHΓHrπμμsHΔosoψHΞαΛΓyπψμHtoH˛‡˛‡HorHˇ�HSˇ�Hâ��HΓtHPH
sqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH2018THZXYbTHY 5.4 7

341 }αΓrΛνHγorHΓΞΞπtπoψΓτHψαutrΓτHw}}wHrπμμsHΔosoψsHπψHtναHˇ�Hˇ�HγπψΓτHstΓtαHπψHprotoψUprotoψHΛoττπsπoψsHΓtH
PHsqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH2018THZXYbTHY 5.4 42

340 }αΓrΛνHγorHzΓπrUzroΞuΛαΞH|αsoψΓψΛαsHoΓΛνHnαΛΓyπψμHπψtoHΓtHvαΓstHpourH{uΓrσsHπψHzrotoψUzrotoψH
moττπsπoψsHΓtHsqrtℓs−gY[HH~α–VHPhysicalmReviewmLettersTH2018THYZYTHY]YbXZ 7.4 1

339 }αΓrΛνHγorHΓHναΓvyHrαsoψΓψΛαHΞαΛΓyπψμHtoHΓHpΓπrHoγHvαΛtorHΔosoψsHπψHtναHταptoψHpτusHχαrμαΞHραtHγπψΓτH
stΓtαHΓtHPHsqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH2018THZXYbTHY 5.4 7

338 }αΓrΛνHγorHΓHναΓvyHrπμνtUνΓψΞαΞH HΔosoψHΓψΞHΓHναΓvyHψαutrπψoHπψHαvαψtsHwπtνHtwoHsΓχαUγτΓvorH
ταptoψsHΓψΞHtwoHραtsHΓtHPHsqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH2018THZXYbTHY 5.4 20

337 }αΓrΛνHγorHΓHναΓvyHrαsoψΓψΛαHΞαΛΓyπψμHπψtoHΓHµHΔosoψHΓψΞHΓHvαΛtorHΔosoψHπψHtναHPHψuH
ovαrτπψα{ψu}χΓtνrχ{q}ovαrτπψα{χΓtνrχ{q}}HQHγπψΓτHstΓtαVHJournalmofmHighmEnergymPhysicsTH2018THZXYbTHY 5.4 6

336 sΞαψtπγπΛΓtπoψHoγHναΓvyUγτΓvourHραtsHwπtνHtναHmw}HΞαtαΛtorHπψHppHΛoττπsπoψsHΓtHY[H~α–VHJournalmofm
InstrumentationTH2018THY[THzX^XYYUzX^XYY 1 152

335 wαΓsurαχαψtHoγHtναHΛrossHsαΛtπoψHγorHtopHquΓrσHpΓπrHproΞuΛtπoψHπψHΓssoΛπΓtπoψHwπtνHΓH HorHµHΔosoψH
πψHprotoψUprotoψHΛoττπsπoψsHΓtHPHsqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH2018THZXYbTHY 5.4 18

334
}αΓrΛνHγorHΔαyoψΞHtναHstΓψΞΓrΞHχoΞατHrπμμsHΔosoψsHΞαΛΓyπψμHπψtoHΓHPH
χΓtνrχ{Δ}ovαrτπψα{χΓtνrχ{Δ}}HQHpΓπrHπψHppHΛoττπsπoψsHΓtHPHsqrt{s}gY[HQH~α–VHJournalmofmHighmEnergym
PhysicsTH2018THZXYbTHY

5.4 11

333 yΔsαrvΓtπoψHoγHtναHˇ�_{ΔY}P[zQHΓψΞHˇ�_{ΔZ}P[zQHΓψΞHwαΓsurαχαψtHoγHtναπrHwΓssαsVHPhysicalmReviewm
LettersTH2018THYZYTHXcZXXZ 7.4 16

332 wαΓsurαχαψtHoγHtναHwαΓσHχπxπψμHΓψμταHusπψμHtναHγorwΓrΞUΔΓΛσwΓrΞHΓsyχχαtryHoγHnrαττU±ΓψH
αvαψtsHπψHΛoττπsπoψsHΓtHbVHEuropeanmPhysicalmJournalmCTH2018THabTHaXY 4.2 25

331 wαΓsurαχαψtHoγHproχptHΓψΞHψoψproχptHΛνΓrχoψπuχHsupprαssπoψHπψHΛoττπsπoψsHΓtH^VXZVHEuropeanm
PhysicalmJournalmCTH2018THabTH^Xc 4.2 37

330 }αΓrΛνHγorHταptoψHγτΓvourHvπoτΓtπψμHΞαΛΓysHoγHtναHrπμμsHΔosoψHtoH˛…ˇ�HΓψΞHαˇ�HπψHprotoψUprotoψH
ΛoττπsπoψsHΓtHPHsqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH2018THZXYbTHY 5.4 19

329
ovπΞαψΛαHγorHΓssoΛπΓtαΞHproΞuΛtπoψHoγHΓHrπμμsHΔosoψHwπtνHΓHtopHquΓrσHpΓπrHπψHγπψΓτHstΓtαsHwπtνH
αταΛtroψsTHχuoψsTHΓψΞHνΓΞroψπΛΓττyHΞαΛΓyπψμHˇ�HταptoψsHΓtHPHsqrt{s}gY[HQH~α–VHJournalmofmHighmEnergym
PhysicsTH2018THZXYbTHY

5.4 23

328
}αΓrΛνHγorHΓψHαxotπΛHΞαΛΓyHoγHtναHrπμμsHΔosoψHtoHΓHpΓπrHoγHτπμνtHpsαuΞosΛΓτΓrsHπψHtναHγπψΓτHstΓtαHwπtνH
twoHΔHquΓrσsHΓψΞHtwoHˇ�HταptoψsHπψHprotoψâ��protoψHΛoττπsπoψsHΓtHsgY[~α–VHPhysicsmLetters,mSectionmB:m
Nuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2018THab^TH]_ZU]bb

4.2 28
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327 yΔsαrvΓtπoψHoγHrπμμsHlosoψHnαΛΓyHtoHlottoχH{uΓrσsVHPhysicalmReviewmLettersTH2018THYZYTHYZYbXY 7.4 79

326 oταΛtrowαΓσHproΞuΛtπoψHoγHtwoHραtsHπψHΓssoΛπΓtπoψHwπtνHΓHµHΔosoψHπψHprotoψâ��protoψHΛoττπsπoψsHΓtH
Psqrt{s}gHQHY[PTtαxtH{~α–}QVHEuropeanmPhysicalmJournalmCTH2018THabTHY 4.2 12

325
yΔsαrvΓtπoψHoγHprotoψUtΓμμαΞTHΛαψtrΓτHPsαχπQαxΛτusπvαHproΞuΛtπoψHoγHνπμνUχΓssHταptoψHpΓπrsHπψHppH
ΛoττπsπoψsHΓtHY[H~α–HwπtνHtναHmw}U~y~owHprαΛπsπoψHprotoψHspαΛtroχαtαrVHJournalmofmHighmEnergym
PhysicsTH2018THZXYbTHY

5.4 14

324 }αΓrΛνHγorHΞΓrσHχΓttαrHπψHαvαψtsHwπtνHαψαrμαtπΛTHνΓΞroψπΛΓττyHΞαΛΓyπψμHtopHquΓrσsHΓψΞHχπssπψμH
trΓψsvαrsαHχoχαψtuχHΓtHPHsqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH2018THZXYbTHY 5.4 16

323 }αΓrΛνHγorHsπψμταHproΞuΛtπoψHoγHvαΛtorUτπσαHquΓrσsHΞαΛΓyπψμHtoHΓHΔHquΓrσHΓψΞHΓHrπμμsHΔosoψVHJournalm
ofmHighmEnergymPhysicsTH2018THZXYbTHY 5.4 12

322 }αΓrΛνHγorHtναHγτΓvorUΛνΓψμπψμHψαutrΓτHΛurrαψtHπψtαrΓΛtπoψsHoγHtναHtopHquΓrσHΓψΞHtναHrπμμsHΔosoψH
wνπΛνHΞαΛΓysHπψtoHΓHpΓπrHoγHΔHquΓrσsHΓtHPHsqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH2018THZXYbTHY 5.4 20

321
}αΓrΛνHγorHΓHsπψμτyHproΞuΛαΞHtνπrΞUμαψαrΓtπoψHsΛΓτΓrHταptoquΓrσHΞαΛΓyπψμHtoHΓHˇ�HταptoψHΓψΞHΓH
ΔottoχHquΓrσHπψHprotoψUprotoψHΛoττπsπoψsHΓtHPHsqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH2018TH
ZXYbTHY

5.4 9

320
wαΓsurαχαψtsHoγHΞπγγαrαψtπΓτHΛrossHsαΛtπoψsHoγHtopHquΓrσHpΓπrHproΞuΛtπoψHΓsHΓHγuψΛtπoψHoγHσπψαχΓtπΛH
αvαψtHvΓrπΓΔταsHπψHprotoψUprotoψHΛoττπsπoψsHΓtHPHsqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH2018
THZXYbTHY

5.4 10

319 wαΓsurαχαψtHoγHtναHπψατΓstπΛHprotoψUprotoψHΛrossHsαΛtπoψHΓtHPHsqrt{s}gY[HQH~α–VHJournalmofmHighm
EnergymPhysicsTH2018THZXYbTHY 5.4 41

318 }αΓrΛνHγorHΞπsΓppαΓrπψμHtrΓΛσsHΓsHΓHsπμψΓturαHoγHψαwHτoψμUτπvαΞHpΓrtπΛταsHπψHprotoψUprotoψHΛoττπsπoψsH
ΓtHPHsqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH2018THZXYbTHY 5.4 24

317 }αΓrΛνHγorHνπμνUχΓssHrαsoψΓψΛαsHπψHΞπταptoψHγπψΓτHstΓtαsHπψHprotoψUprotoψHΛoττπsπoψsHΓtHPHsqrt{s}gY[HQH
~α–VHJournalmofmHighmEnergymPhysicsTH2018THZXYbTHY 5.4 63

316 }αΓrΛνHγorHxΓrrowH|αsoψΓψΛαsHπψHtναHΔU~ΓμμαΞHnπραtHwΓssH}pαΛtruχHπψHzrotoψUzrotoψHmoττπsπoψsHΓtH
sqrtℓs−gbHH~α–VHPhysicalmReviewmLettersTH2018THYZXTHZXYbXY 7.4 13

315
}αΓrΛνHγorHrπμμsHΔosoψHpΓπrHproΞuΛtπoψHπψHαvαψtsHwπtνHtwoHΔottoχHquΓrσsHΓψΞHtwoHtΓuHταptoψsHπψH
protoψâ��protoψHΛoττπsπoψsHΓtHsgY[~α–VHPhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandm
High-EnergymPhysicsTH2018THaabTHYXYUYZa

4.2 35

314
}αΓrΛνHγorHtναHpΓπrHproΞuΛtπoψHoγHtνπrΞUμαψαrΓtπoψHsquΓrσsHwπtνHtwoUΔoΞyHΞαΛΓysHtoHΓHΔottoχHorH
ΛνΓrχHquΓrσHΓψΞHΓHψαutrΓτπψoHπψHprotoψâ��protoψHΛoττπsπoψsHΓtHsgY[~α–VHPhysicsmLetters,mSectionmB:m
Nuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2018THaabTHZ_[UZcY

4.2 12

313 moψstrΓπψtsHoψHtναHΛνπrΓτHχΓμψαtπΛHαγγαΛtHusπψμHΛνΓrμαUΞαpαψΞαψtHΓzπχutνΓτHΛorrατΓtπoψsHπψHpzΔH
ΓψΞHzΔzΔHΛoττπsπoψsHΓtHtναHmo|xHvΓrμαHrΓΞroψHmoττπΞαrVHPhysicalmReviewmCTH2018THcaTH 2.7 40

312 wαΓsurαχαψtHoγHzroχptHn√{X}HwαsoψHkzπχutνΓτHkψπsotropyHπψHzΔUzΔHmoττπsπoψsHΓtH
sqrtℓs_{xx}−g^VXZHH~α–VHPhysicalmReviewmLettersTH2018THYZXTHZXZ[XY 7.4 39

311 }αΓrΛνHγorHpΓπrHproΞuΛtπoψHoγHαxΛπtαΞHtopHquΓrσsHπψHtναHταptoψHSHραtsHγπψΓτHstΓtαVHPhysicsmLetters,m
SectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2018THaabTH[]cU[aX 4.2 6

310
}αΓrΛνHγorHαxΛπtαΞHquΓrσsHoγHτπμνtHΓψΞHναΓvyHγτΓvorHπψH˛‡HSHραtHγπψΓτHstΓtαsHπψHprotoψâ��protoψHΛoττπsπoψsH
ΓtHsgY[~α–VHPhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2018TH
abYTH[cXU]YY

4.2 5
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309 ovπΞαψΛαHγorHtναHrπμμsHΔosoψHΞαΛΓyHtoHΓHΔottoχHquΓrσâ��ΓψtπquΓrσHpΓπrVHPhysicsmLetters,mSectionmB:m
Nuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2018THabXTH^XYU^[Z 4.2 47

308 }αΓrΛνHγorHτowHχΓssHvαΛtorHrαsoψΓψΛαsHΞαΛΓyπψμHπψtoHquΓrσUΓψtπquΓrσHpΓπrsHπψHprotoψUprotoψH
ΛoττπsπoψsHΓtHPHsqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH2018THZXYbTHY 5.4 28

307 wαΓsurαχαψtHoγHΓψμuτΓrHpΓrΓχαtαrsHγroχHtναHΞαΛΓyHlXHUhHuiX˛…S˛…â��HπψHprotoψâ��protoψHΛoττπsπoψsHΓtH
sgb~α–VHPhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2018THabYTH^YaU^]Y4.2 44

306 xuΛταΓrHχoΞπγπΛΓtπoψHγΓΛtorHoγHnXHχαsoψsHπψHzΔzΔHΛoττπsπoψsHΓtHsxxg^VXZ~α–VHPhysicsmLetters,m
SectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2018THabZTH]a]U]c_ 4.2 61

305
}αΓrΛνHγorH|UpΓrπtyHvπoτΓtπψμHsupαrsyχχαtryHπψHppHΛoττπsπoψsHΓtHsgY[~α–HusπψμHΔHραtsHπψHΓHγπψΓτHstΓtαH
wπtνHΓHsπψμταHταptoψTHχΓψyHραtsTHΓψΞHνπμνHsuχHoγHτΓrμαUrΓΞπusHραtHχΓssαsVHPhysicsmLetters,mSectionmB:m
Nuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2018THab[THYY]UY[c

4.2 8

304
}αΓrΛνHγorHψαwHpνysπΛsHπψHαvαψtsHwπtνHtwoHsoγtHopposπtατyHΛνΓrμαΞHταptoψsHΓψΞHχπssπψμHtrΓψsvαrsαH
χoχαψtuχHπψHprotoψâ��protoψHΛoττπsπoψsHΓtHsgY[~α–VHPhysicsmLetters,mSectionmB:mNuclear,mElementarym
ParticlemandmHigh-EnergymPhysicsTH2018THabZTH]]XU]_a

4.2 34

303 }αΓrΛνHγorHnΓrσHwΓttαrHΓψΞH}upαrsyχχαtryHwπtνHΓHmoχprαssαΞHwΓssH}pαΛtruχHπψHtναH–αΛtorHlosoψH
pusπoψH~opoτoμyHπψHzrotoψUzrotoψHmoττπsπoψsHΓtHsqrtℓs−gbHH~α–VHPhysicalmReviewmLettersTH2017THYYbTHXZYbXZ7.4 23

302
}αΓrΛνHγorHνπμνUχΓssHΞπpνotoψHrαsoψΓψΛαsHπψHprotoψâ��protoψHΛoττπsπoψsHΓtHY[H~α–HΓψΞHΛoχΔπψΓtπoψH
wπtνHbH~α–HsαΓrΛνVHPhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH
2017THa_aTHY]aUYaX

4.2 55

301 yΔsαrvΓtπoψHoγHtναHΞαΛΓyHlSUhˇ�PZ}QiPYXZXQuSHπψHppHΛoττπsπoψsHΓtHsgb~α–VHPhysicsmLetters,mSectionmB:m
Nuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2017THa_]TH__Ub_ 4.2 2

300 wαΓsurαχαψtHoγHtναH µHproΞuΛtπoψHΛrossHsαΛtπoψHπψHppHΛoττπsπoψsHΓtHsgY[H~α–VHPhysicsmLetters,m
SectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2017THa__THZ_bUZcX 4.2 22

299
wαΓsurαχαψtsHoγHtναHℓporχuτΓdHsααHtαxt−HproΞuΛtπoψHΛrossHsαΛtπoψHπψHταptoψSραtsHγπψΓτHstΓtαsHπψHppH
ΛoττπsπoψsHΓtHbHℓporχuτΓdHsααHtαxt−HΓψΞHrΓtπoHoγHbHtoHa´ ℓporχuτΓdHsααHtαxt−HΛrossHsαΛtπoψsVHEuropeanm
PhysicalmJournalmCTH2017THaaTHY^

4.2 19

298 wαΓsurαχαψtHoγHtναHℓporχuτΓdHsααHtαxt−HproΞuΛtπoψHΛrossHsαΛtπoψHusπψμHαvαψtsHπψHtναHℓporχuτΓdHsααH
tαxt−HγπψΓτHstΓtαHπψHppHΛoττπsπoψsHΓtHℓporχuτΓdHsααHtαxt−VHEuropeanmPhysicalmJournalmCTH2017THaaTHYaZ 4.2 22

297
wαΓsurαχαψtHΓψΞH{mnHΓψΓτysπsHoγHΞouΔταUΞπγγαrαψtπΓτHπψΛτusπvαHραtHΛrossHsαΛtπoψsHπψHppHΛoττπsπoψsHΓtH
PHsqrt{s}gbHQH~α–HΓψΞHΛrossHsαΛtπoψHrΓtπosHtoHZVa_HΓψΞHaH~α–VHJournalmofmHighmEnergymPhysicsTH2017TH
ZXYaTHY

5.4 34

296 }αΓrΛνHγorHαταΛtrowαΓσHproΞuΛtπoψHoγHΛνΓrμπψosHπψHγπψΓτHstΓtαsHwπtνHtwoHˇ�HταptoψsHπψHppHΛoττπsπoψsHΓtHPH
sqrt{s}gbHQH~α–VHJournalmofmHighmEnergymPhysicsTH2017THZXYaTHY 5.4 7

295 wαΓsurαχαψtHoγHtναHproΞuΛtπoψHΛrossHsαΛtπoψHoγHΓH ´ ΔosoψHπψHΓssoΛπΓtπoψHwπtνHtwoHΔHραtsHπψHppH
ΛoττπsπoψsHΓtHℓporχuτΓdHsααHtαxt−VHEuropeanmPhysicalmJournalmCTH2017THaaTHcZ 4.2 7

294
wαΓsurαχαψtHoγHtναH µHproΞuΛtπoψHΛrossHsαΛtπoψHπψHppHΛoττπsπoψsHΓtHℓporχuτΓdHsααHtαxt−HΓψΞH
bℓporχuτΓdHsααHtαxt−HΓψΞHsαΓrΛνHγorHΓψoχΓτousHtrπpταHμΓuμαHΛoupτπψμsHΓtHℓporχuτΓdHsααHtαxt−VH
EuropeanmPhysicalmJournalmCTH2017THaaTHZ[_

4.2 21

293 wαΓsurαχαψtHoγHproχptHΓψΞHψoψproχptHℓporχuτΓdHsααHtαxt−HproΞuΛtπoψHπψHℓporχuτΓdHsααHtαxt−HΓψΞH
ℓporχuτΓdHsααHtαxt−HΛoττπsπoψsHΓtHℓporχuτΓdHsααHtαxt−VHEuropeanmPhysicalmJournalmCTH2017THaaTHZ_c 4.2 26

292 }upprαssπoψHoγHiPY}QTHiPZ}QTHΓψΞHiP[}QHquΓrσoψπuχHstΓtαsHπψHzΔzΔHΛoττπsπoψsHΓtHsxxgZVa_~α–VHPhysicsm
Letters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2017THaaXTH[^aU[ac 4.2 57

(2017-2018)
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291 tαtHαψαrμyHsΛΓταHΓψΞHrαsoτutπoψHπψHtναHmw}HαxpαrπχαψtHπψHppHΛoττπsπoψsHΓtHbH~α–VHJournalmofm
InstrumentationTH2017THYZTHzXZXY]UzXZXY] 1 149

290
kHsαΓrΛνHγorHψαwHpναψoχαψΓHπψHppHΛoττπsπoψsHΓtHℓporχuτΓdHsααHtαxt−HπψHγπψΓτHstΓtαsHwπtνHχπssπψμH
trΓψsvαrsαHχoχαψtuχHΓψΞHΓtHταΓstHoψαHραtHusπψμHtναHℓporχuτΓdHsααHtαxt−HvΓrπΓΔταVHEuropeanmPhysicalm
JournalmCTH2017THaaTHZc]

4.2 21

289
}αΓrΛνHγorHsπψμταHproΞuΛtπoψHoγHΓHναΓvyHvαΛtorUτπσαH~HquΓrσHΞαΛΓyπψμHtoHΓHrπμμsHΔosoψHΓψΞHΓHtopH
quΓrσHwπtνHΓHταptoψHΓψΞHραtsHπψHtναHγπψΓτHstΓtαVHPhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlem
andmHigh-EnergymPhysicsTH2017THaaYTHbXUYX^

4.2 11

288
wαΓsurαχαψtHoγHtναHΛrossHsαΛtπoψHγorHαταΛtrowαΓσHproΞuΛtπoψHoγHµ˛‡HπψHΓssoΛπΓtπoψHwπtνHtwoHραtsHΓψΞH
ΛoψstrΓπψtsHoψHΓψoχΓτousHquΓrtπΛHμΓuμαHΛoupτπψμsHπψHprotoψâ��protoψHΛoττπsπoψsHΓtHsgbH~α–VHPhysicsm
Letters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2017THaaXTH[bXU]XZ

4.2 22

287 ~ναHmw}HtrπμμαrHsystαχVHJournalmofmInstrumentationTH2017THYZTHzXYXZXUzXYXZX 1 210

286
}αΓrΛνHγorHψΓrrowHrαsoψΓψΛαsHπψHΞπταptoψHχΓssHspαΛtrΓHπψHprotoψâ��protoψHΛoττπsπoψsHΓtHsgY[~α–HΓψΞH
ΛoχΔπψΓtπoψHwπtνHbH~α–HΞΓtΓVHPhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-Energym
PhysicsTH2017THa_bTH^aUbX

4.2 50

285
}αΓrΛνHγorHΞπραtHrαsoψΓψΛαsHπψHprotoψâ��protoψHΛoττπsπoψsHΓtHsgY[~α–HΓψΞHΛoψstrΓπψtsHoψHΞΓrσHχΓttαrH
ΓψΞHotναrHχoΞατsVHPhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH
2017THa_cTH^ZXU^]Z

4.2 74

284
}αΓrΛνHγorHναΓvyHrαsoψΓψΛαsHΞαΛΓyπψμHπψtoHΓHvαΛtorHΔosoψHΓψΞHΓHrπμμsHΔosoψHπψHγπψΓτHstΓtαsHwπtνH
ΛνΓrμαΞHταptoψsTHψαutrπψosTHΓψΞHΔHquΓrσsVHPhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandm
High-EnergymPhysicsTH2017THa_bTHY[aUY_Z

4.2 13

283 yΔsαrvΓtπoψHoγHmνΓrμαUnαpαψΞαψtHkzπχutνΓτHmorrατΓtπoψsHπψHpUzΔHmoττπsπoψsHΓψΞHstsHsχpτπΛΓtπoψHγorH
tναH}αΓrΛνHγorHtναHmνπrΓτHwΓμψαtπΛHoγγαΛtVHPhysicalmReviewmLettersTH2017THYYbTHYZZ[XY 7.4 72

282 ovπΞαψΛαHγorHΛoτταΛtπvπtyHπψHppHΛoττπsπoψsHΓtHtναHvrmVHPhysicsmLetters,mSectionmB:mNuclear,mElementarym
ParticlemandmHigh-EnergymPhysicsTH2017THa_^THYc[UZZX 4.2 171

281 }αΓrΛνHγorH}upαrsyχχαtryHπψHppHmoττπsπoψsHΓtHsqrtℓs−gY[HH~α–HπψHtναH}πψμταUvαptoψHpπψΓτH}tΓtαH’sπψμH
tναH}uχHoγHwΓssαsHoγHvΓrμαU|ΓΞπusHtαtsVHPhysicalmReviewmLettersTH2017THYYcTHY^YbXZ 7.4 7

280 wαΓsurαχαψtHoγHtναHl√{´–}HwαsoψHxuΛταΓrHwoΞπγπΛΓtπoψHpΓΛtorHπψHzΔUzΔHmoττπsπoψsHΓtH
sqrtℓs_{xx}−g^VXZHH~α–VHPhysicalmReviewmLettersTH2017THYYcTHY^Z[XY 7.4 37

279 }αΓrΛνHγorHψαwHpνysπΛsHπψHtναHχoψopνotoψHγπψΓτHstΓtαHπψHprotoψUprotoψHΛoττπsπoψsHΓtHPHsqrt{s}gY[HQH
~α–VHJournalmofmHighmEnergymPhysicsTH2017THZXYaTHY 5.4 11

278 wαΓsurαχαψtHoγHπψΛτusπvαHραtHΛrossHsαΛtπoψsHπψHppHΓψΞHzΔzΔHΛoττπsπoψsHΓtHsxxgZVa_H~α–VHPhysicalm
ReviewmCTH2017THc_TH 2.7 39

277 oxΛτusπvαHvαΛtorHχαsoψHpνotoproΞuΛtπoψHΓtHtναHvrmHΓψΞHΓHγuturαHΛπrΛuτΓrHΛoττπΞαrdHkHΛτosαrHτooσHoψH
tναHγπψΓτHstΓtαVHPhysicalmReviewmDTH2017THc^TH 4.9 3

276
wαΓsurαχαψtHoγHΞouΔταUΞπγγαrαψtπΓτHΛrossHsαΛtπoψsHγorHtopHquΓrσHpΓπrHproΞuΛtπoψHπψHppHΛoττπsπoψsHΓtH
ℓporχuτΓdHsααHtαxt−ℓporχuτΓdHsααHtαxt−HΓψΞHπχpΓΛtHoψHpΓrtoψHΞπstrπΔutπoψHγuψΛtπoψsVHEuropeanm
PhysicalmJournalmCTH2017THaaTH]^c

4.2 16

275 wαΓsurαχαψtHoγHtναHραtHχΓssHπψHνπμντyHΔoostαΞHℓporχuτΓdHsααHtαxt−HαvαψtsHγroχHppHΛoττπsπoψsHΓtH
ℓporχuτΓdHsααHtαxt−ℓporχuτΓdHsααHtαxt−VHEuropeanmPhysicalmJournalmCTH2017THaaTH]_a 4.2 14

274 }αΓrΛνHγorHmνΓrμαΞHrπμμsHlosoψsHzroΞuΛαΞHvπΓH–αΛtorHlosoψHpusπoψHΓψΞHnαΛΓyπψμHπψtoHΓHzΓπrHoγH H
ΓψΞHµHlosoψsH’sπψμHppHmoττπsπoψsHΓtHsqrtℓs−gY[HH~α–VHPhysicalmReviewmLettersTH2017THYYcTHY]YbXZ 7.4 28

Da Silveira, Gg, Gil Da Silveira, G
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273 wαΓsurαχαψtHoγHtναHtrΓψsvαrsαHχoχαψtuχHspαΛtruχHoγHtναHrπμμsHΔosoψHproΞuΛαΞHπψHppHΛoττπsπoψsH
ΓtHPHsqrt{s}gbHQH~α–HusπψμHrHUhH  HΞαΛΓysVHJournalmofmHighmEnergymPhysicsTH2017THZXYaTHY 5.4 10

272 }tuΞyHoγHtαtH{uαψΛνπψμHwπtνHµSραtHmorrατΓtπoψsHπψHzΔUzΔHΓψΞHppHmoττπsπoψsHΓtH
sqrtℓs−_{xx}g^VXZHH~α–VHPhysicalmReviewmLettersTH2017THYYcTHXbZ[XY 7.4 22

271 }αΓrΛνHγorHvowHwΓssH–αΛtorH|αsoψΓψΛαsHnαΛΓyπψμHtoH{uΓrσUkψtπquΓrσHzΓπrsHπψHzrotoψUzrotoψH
moττπsπoψsHΓtHsqrtℓs−gY[HH~α–VHPhysicalmReviewmLettersTH2017THYYcTHYYYbXZ 7.4 21

270 }αΓrΛνHγorHstΓψΞΓrΞHχoΞατHproΞuΛtπoψHoγHγourHtopHquΓrσsHπψHprotoψâ��protoψHΛoττπsπoψsHΓtHsgY[´ ~α–VH
PhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2017THaaZTH[[_U[^b 4.2 10

269 mνΓrμαΞUpΓrtπΛταHψuΛταΓrHχoΞπγπΛΓtπoψHγΓΛtorsHπψHzΔzΔHΓψΞHpzΔHΛoττπsπoψsHΓtHPH
sqrt{s_{χΓtνrχ{x}eχΓtνrχ{x}}}g^VXZHQH~α–VHJournalmofmHighmEnergymPhysicsTH2017THZXYaTHY 5.4 64

268 wαΓsurαχαψtHoγHtναHχΓssHΞπγγαrαψΛαHΔαtwααψHtopHquΓrσHΓψΞHΓψtπquΓrσHπψHppHΛoττπsπoψsHΓtHsgb´ ~α–VH
PhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2017THaaXTH^XUaY 4.2 6

267
}αΓrΛνHγorHΓψoχΓτousHΛoupτπψμsHπψHΔoostαΞH  W µUhâ��˛‰qqiHproΞuΛtπoψHπψHprotoψâ��protoψHΛoττπsπoψsH
ΓtHsgb´ ~α–VHPhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2017TH
aaZTHZYU]Z

4.2 22

266 }αΓrΛνHγorHsupαrsyχχαtryHπψHαvαψtsHwπtνHpνotoψsHΓψΞHχπssπψμHtrΓψsvαrsαHαψαrμyHπψHppHΛoττπsπoψsHΓtH
Y[H~α–VHPhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2017THa_cTH[cYU]YZ4.2 3

265
}αΓrΛνHγorHναΓvyHμΓuμαH iHΔosoψsHπψHαvαψtsHwπtνHΓψHαψαrμαtπΛHταptoψHΓψΞHτΓrμαHχπssπψμHtrΓψsvαrsαH
χoχαψtuχHΓtHsgY[´ ~α–VHPhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-Energym
PhysicsTH2017THaaXTHZabU[XY

4.2 24

264
wαΓsurαχαψtsHoγHtναHΛνΓrχHραtHΛrossHsαΛtπoψHΓψΞHψuΛταΓrHχoΞπγπΛΓtπoψHγΓΛtorHπψHpzΔHΛoττπsπoψsHΓtH
sxxg^VXZ´ ~α–VHPhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2017TH
aaZTH[X_U[Zc

4.2 14

263
}αΓrΛνHγorHνπμνUχΓssHµ˛‡HrαsoψΓψΛαsHπψHprotoψâ��protoψHΛoττπsπoψsHΓtHsgbHΓψΞHY[H~α–HusπψμHραtH
suΔstruΛturαHtαΛνψπquαsVHPhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-Energym
PhysicsTH2017THaaZTH[_[U[ba

4.2 10

262
}αΓrΛνHγorHPHχΓtνrχ{t}ovαrτπψα{χΓtνrχ{t}}HQHrαsoψΓψΛαsHπψHνπμντyHΔoostαΞHταptoψSραtsHΓψΞHγuττyH
νΓΞroψπΛHγπψΓτHstΓtαsHπψHprotoψUprotoψHΛoττπsπoψsHΓtHPHsqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH
2017THZXYaTHY

5.4 17

261
}αΓrΛνHγorHsπψμταHproΞuΛtπoψHoγHvαΛtorUτπσαHquΓrσsHΞαΛΓyπψμHπψtoHΓHΔHquΓrσHΓψΞHΓH HΔosoψHπψH
protoψâ��protoψHΛoττπsπoψsHΓtHsgY[~α–VHPhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandm
High-EnergymPhysicsTH2017THaaZTH_[]U_^_

4.2 11

260 mrossHsαΛtπoψHχαΓsurαχαψtHoγHtUΛνΓψψατHsπψμταHtopHquΓrσHproΞuΛtπoψHπψHppHΛoττπsπoψsHΓtHsgY[~α–VH
PhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2017THaaZTHa^ZUaa_ 4.2 32

259
}αΓrΛνHγorHΓssoΛπΓtαΞHproΞuΛtπoψHoγHΞΓrσHχΓttαrHwπtνHΓHrπμμsHΔosoψHΞαΛΓyπψμHtoHPH
χΓtνrχ{Δ}ovαrτπψα{χΓtνrχ{Δ}}HQHorH˛‡˛‡HΓtHPHsqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH2017TH
ZXYaTHY

5.4 9

258 yΔsαrvΓtπoψHoγH~opH{uΓrσHzroΞuΛtπoψHπψHzrotoψUxuΛταusHmoττπsπoψsVHPhysicalmReviewmLettersTH2017TH
YYcTHZ]ZXXY 7.4 11

257 yΔsαrvΓtπoψHoγH±PY}QHpΓπrHproΞuΛtπoψHπψHprotoψUprotoψHΛoττπsπoψsHΓtHPHsqrt{s}gbHQH~α–VHJournalmofmHighm
EnergymPhysicsTH2017THZXYaTHY 5.4 29

256
}αΓrΛνHγorHΓψoχΓτousH tΔHΛoupτπψμsHΓψΞHγτΓvourUΛνΓψμπψμHψαutrΓτHΛurrαψtsHπψHtUΛνΓψψατHsπψμταHtopH
quΓrσHproΞuΛtπoψHπψHppHΛoττπsπoψsHΓtHPHsqrt{s}gaHQHΓψΞHbH~α–VHJournalmofmHighmEnergymPhysicsTH2017TH
ZXYaTHY

5.4 26

(2017-2017)
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255 }αΓrΛνHγorHsπψμταHproΞuΛtπoψHoγHvαΛtorUτπσαHquΓrσsHΞαΛΓyπψμHtoHΓHµHΔosoψHΓψΞHΓHtopHorHΓHΔottoχH
quΓrσHπψHprotoψUprotoψHΛoττπsπoψsHΓtHPHsqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH2017THZXYaTHY 5.4 8

254
moψstrΓπψtsHoψHΓψoχΓτousHrπμμsHΔosoψHΛoupτπψμsHusπψμHproΞuΛtπoψHΓψΞHΞαΛΓyHπψγorχΓtπoψHπψHtναH
γourUταptoψHγπψΓτHstΓtαVHPhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-Energym
PhysicsTH2017THaa^THYUZ]

4.2 32

253 wαΓsurαχαψtHoγHtναHsαχπταptoψπΛHPHχΓtνrχ{t}ovαrτπψα{χΓtνrχ{t}}HQHSH˛‡HproΞuΛtπoψHΛrossHsαΛtπoψHπψH
ppHΛoττπsπoψsHΓtHPHsqrt{s}gbHQH~α–VHJournalmofmHighmEnergymPhysicsTH2017THZXYaTHY 5.4 7

252 wαΓsurαχαψtsHoγHtναHppHUhH ˛‡˛‡HΓψΞHppHUhHµ˛‡˛‡HΛrossHsαΛtπoψsHΓψΞHτπχπtsHoψHΓψoχΓτousHquΓrtπΛHμΓuμαH
ΛoupτπψμsHΓtHPHsqrt{s}gbHQH~α–VHJournalmofmHighmEnergymPhysicsTH2017THZXYaTHY 5.4 2

251 wαΛνΓψπΛΓτHstΓΔπτπtyHoγHtναHmw}HstrπpHtrΓΛσαrHχαΓsurαΞHwπtνHΓHτΓsαrHΓτπμψχαψtHsystαχVHJournalmofm
InstrumentationTH2017THYZTHzX]XZ[UzX]XZ[ 1

250 }αΓrΛνHγorHψαwHpναψoχαψΓHwπtνHtναHvΓrπΓΔταHπψHtναHΓττUνΓΞroψπΛHγπψΓτHstΓtαHproΞuΛαΞHπψH
protoψUprotoψHΛoττπsπoψsHΓtVHEuropeanmPhysicalmJournalmCTH2017THaaTHaYX 4.2 54

249 wαΓsurαχαψtsHoγHΞπγγαrαψtπΓτHproΞuΛtπoψHΛrossHsαΛtπoψsHγorHΓHµHΔosoψHπψHΓssoΛπΓtπoψHwπtνHραtsHπψHppH
ΛoττπsπoψsHΓtHPHsqrt{s}gbHQH~α–VHJournalmofmHighmEnergymPhysicsTH2017THZXYaTHY 5.4 11

248
}αΓrΛνHγorHταptopνoΔπΛHµiHΔosoψsHΞαΛΓyπψμHπψtoHγourUταptoψHγπψΓτHstΓtαsHπψHprotoψâ��protoψHΛoττπsπoψsH
ΓtHsgb~α–VHPhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2017TH
aa[TH^_[U^b]

4.2 6

247
}αΓrΛνHγorHΔτΓΛσHνoταsHΓψΞHotναrHψαwHpναψoχαψΓHπψHνπμνUχuτtπpτπΛπtyHγπψΓτHstΓtαsHπψHprotoψâ��protoψH
ΛoττπsπoψsHΓtHsgY[~α–VHPhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysics
TH2017THaa]THZacU[Xa

4.2 10

246
moχΔπψΓtπoψHoγHsαΓrΛναsHγorHναΓvyHrαsoψΓψΛαsHΞαΛΓyπψμHtoH  TH µTHµµTH rTHΓψΞHµrHΔosoψHpΓπrsHπψH
protoψâ��protoψHΛoττπsπoψsHΓtHsgbHΓψΞHY[H~α–VHPhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlem
andmHigh-EnergymPhysicsTH2017THaa]TH^[[U^^b

4.2 25

245 }αΓrΛνHγorHναΓvyHrαsoψΓψΛαsHΞαΛΓyπψμHtoHtΓuHταptoψHpΓπrsHπψHprotoψUprotoψHΛoττπsπoψsHΓtHPHsqrt{s}gY[H
QH~α–VHJournalmofmHighmEnergymPhysicsTH2017THZXYaTHY 5.4 19

244 }αΓrΛνHγorHαταΛtrowαΓσHproΞuΛtπoψHoγHΓHvαΛtorUτπσαHquΓrσHΞαΛΓyπψμHtoHΓHtopHquΓrσHΓψΞHΓHrπμμsHΔosoψH
usπψμHΔoostαΞHtopoτoμπαsHπψHγuττyHνΓΞroψπΛHγπψΓτHstΓtαsVHJournalmofmHighmEnergymPhysicsTH2017THZXYaTHY 5.4 9

243 wαΓsurαχαψtHoγHtναHΞπγγαrαψtπΓτHπψΛτusπvαHlSHνΓΞroψHΛrossHsαΛtπoψsHπψHppHΛoττπsπoψsHΓtHsgY[´ ~α–VH
PhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2017THaaYTH][^U]^_ 4.2 15

242 }upprαssπoψHΓψΞHΓzπχutνΓτHΓψπsotropyHoγHproχptHΓψΞHψoψproχptHℓporχuτΓdHsααHtαxt−HproΞuΛtπoψHπψH
zΔzΔHΛoττπsπoψsHΓtHℓporχuτΓdHsααHtαxt−ℓporχuτΓdHsααHtαxt−VHEuropeanmPhysicalmJournalmCTH2017THaaTHZ^Z 4.2 58

241 }αΓrΛναsHγorHpΓπrHproΞuΛtπoψHoγHtνπrΞUμαψαrΓtπoψHsquΓrσsHπψHℓporχuτΓdHsααHtαxt−ℓporχuτΓdHsααHtαxt−H
ppHΛoττπsπoψsVHEuropeanmPhysicalmJournalmCTH2017THaaTH[Za 4.2 17

240 wαΓsurαχαψtHoγHtναHtopHquΓrσHχΓssHusπψμHsπψμταHtopHquΓrσHαvαψtsHπψHprotoψUprotoψHΛoττπsπoψsHΓtH
ℓporχuτΓdHsααHtαxt−´ ~α–VHEuropeanmPhysicalmJournalmCTH2017THaaTH[^] 4.2 8

239 |ατΓtπvαHwoΞπγπΛΓtπoψHoγHzroχptHˇ�PZ}QHΓψΞHtWˇ�H±πατΞsHγroχHppHtoHzΔzΔHmoττπsπoψsHΓtH
sqrtℓs_{xx}−g^VXZHH~α–VHPhysicalmReviewmLettersTH2017THYYbTHY_Z[XY 7.4 18

238 }αΓrΛναsHγorHπψvπsπΔταHΞαΛΓysHoγHtναHrπμμsHΔosoψHπψHppHΛoττπsπoψsHΓtHPHsqrt{s}HQHgHaTHbTHΓψΞHY[H~α–VH
JournalmofmHighmEnergymPhysicsTH2017THZXYaTHY 5.4 74
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237 }αΓrΛνHγorHχΓssπvαHrαsoψΓψΛαsHΞαΛΓyπψμHπψtoH  TH µHorHµµHΔosoψsHπψHprotoψUprotoψHΛoττπsπoψsHΓtHPH
sqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH2017THZXYaTHY 5.4 19

236 }αΓrΛνHγorHΞΓrσHχΓttαrHproΞuΛαΞHπψHΓssoΛπΓtπoψHwπtνHναΓvyUγτΓvorHquΓrσHpΓπrsHπψHprotoψUprotoψH
ΛoττπsπoψsHΓtVHEuropeanmPhysicalmJournalmCTH2017THaaTHb]^ 4.2 22

235 }αΓrΛνHγorHovπΞαψΛαHoγHtναH~ypαUsssH}ααsΓwHwαΛνΓψπsχHπψHwuτtπταptoψHpπψΓτH}tΓtαsHπψHzrotoψUzrotoψH
moττπsπoψsHΓtHsqrtℓs−gY[HH~α–VHPhysicalmReviewmLettersTH2017THYYcTHZZYbXZ 7.4 23

234
wαΓsurαχαψtHoγHαταΛtrowαΓσUπψΞuΛαΞHproΞuΛtπoψHoγH ˛‡HwπtνHtwoHραtsHπψHppHΛoττπsπoψsHΓtHPHsqrt{s}gbHQH
~α–HΓψΞHΛoψstrΓπψtsHoψHΓψoχΓτousHquΓrtπΛHμΓuμαHΛoupτπψμsVHJournalmofmHighmEnergymPhysicsTH2017TH
ZXYaTHY

5.4 9

233 }αΓrΛναsHγorH iHΔosoψsHΞαΛΓyπψμHtoHΓHtopHquΓrσHΓψΞHΓHΔottoχHquΓrσHπψHprotoψUprotoψHΛoττπsπoψsHΓtH
Y[H~α–VHJournalmofmHighmEnergymPhysicsTH2017THZXYaTHY 5.4 7

232 wαΓsurαχαψtHoγHtναHπψΛτusπvαHαψαrμyHspαΛtruχHπψHtναHvαryHγorwΓrΞHΞπrαΛtπoψHπψHprotoψUprotoψH
ΛoττπsπoψsHΓtHPHsqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH2017THZXYaTHY 5.4 5

231 }αΓrΛνHγorHΞπrαΛtHproΞuΛtπoψHoγHsupαrsyχχαtrπΛHpΓrtψαrsHoγHtναHtopHquΓrσHπψHtναHΓττUραtsHγπψΓτHstΓtαH
πψHprotoψUprotoψHΛoττπsπoψsHΓtHPHsqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH2017THZXYaTHY 5.4 18

230 }αΓrΛνHγorHαταΛtrowαΓσHproΞuΛtπoψHoγHΛνΓrμπψosHΓψΞHψαutrΓτπψosHπψH rHαvαψtsHπψHprotoψUprotoψH
ΛoττπsπoψsHΓtHPHsqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH2017THZXYaTHY 5.4 11

229
}αΓrΛνHγorHpΓπrHproΞuΛtπoψHoγHvαΛtorUτπσαH~HΓψΞHlHquΓrσsHπψHsπψμταUταptoψHγπψΓτHstΓtαsHusπψμHΔoostαΞH
ραtHsuΔstruΛturαHπψHprotoψUprotoψHΛoττπsπoψsHΓtHPHsqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH
2017THZXYaTHY

5.4 20

228 zrπψΛπpΓτUΛoχpoψαψtHΓψΓτysπsHoγHtwoUpΓrtπΛταHΓzπχutνΓτHΛorrατΓtπoψsHπψHzΔzΔHΓψΞHpzΔHΛoττπsπoψsHΓtH
mw}VHPhysicalmReviewmCTH2017THc_TH 2.7 12

227
wαΓsurαχαψtHoγHvαΛtorHΔosoψHsΛΓttαrπψμHΓψΞHΛoψstrΓπψtsHoψHΓψoχΓτousHquΓrtπΛHΛoupτπψμsHγroχH
αvαψtsHwπtνHγourHταptoψsHΓψΞHtwoHραtsHπψHprotoψâ��protoψHΛoττπsπoψsHΓtHsgY[´ ~α–VHPhysicsmLetters,m
SectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2017THaa]TH_bZUaX^

4.2 29

226
}αΓrΛνHγorHΓHναΓvyHΛoχposπtαHwΓρorΓψΓHψαutrπψoHπψHtναHγπψΓτHstΓtαHwπtνHtwoHταptoψsHΓψΞHtwoHquΓrσsH
ΓtHsgY[~α–VHPhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2017TH
aa^TH[Y^U[[a

4.2 6

225 }αΓrΛνHγorHtopHsquΓrσHpΓπrHproΞuΛtπoψHπψHppHΛoττπsπoψsHΓtHPHsqrt{s}gY[HQH~α–HusπψμHsπψμταHταptoψH
αvαψtsVHJournalmofmHighmEnergymPhysicsTH2017THZXYaTHY 5.4 25

224 }αΓrΛνHγorHtopHquΓrσHΞαΛΓysHvπΓHrπμμsUΔosoψUχαΞπΓtαΞHγτΓvorUΛνΓψμπψμHψαutrΓτHΛurrαψtsHπψHppH
ΛoττπsπoψsHΓtHPHsqrt{s}gbHQH~α–VHJournalmofmHighmEnergymPhysicsTH2017THZXYaTHY 5.4 12

223
wαΓsurαχαψtHoγHtναHPHχΓtνrχ{t}ovαrτπψα{χΓtνrχ{t}}HQHproΞuΛtπoψHΛrossHsαΛtπoψHusπψμHαvαψtsHwπtνH
oψαHταptoψHΓψΞHΓtHταΓstHoψαHραtHπψHppHΛoττπsπoψsHΓtHPHsqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH
2017THZXYaTHY

5.4 14

222 }αΓrΛνHγorHΓHναΓvyHrαsoψΓψΛαHΞαΛΓyπψμHtoHΓHtopHquΓrσHΓψΞHΓHvαΛtorUτπσαHtopHquΓrσHΓtHPHsqrt{s}gY[HQH
~α–VHJournalmofmHighmEnergymPhysicsTH2017THZXYaTHY 5.4 4

221
}αΓrΛνHγorHpνysπΛsHΔαyoψΞHtναHstΓψΞΓrΞHχoΞατHπψHαvαψtsHwπtνHtwoHταptoψsHoγHsΓχαHsπμψTHχπssπψμH
trΓψsvαrsαHχoχαψtuχTHΓψΞHραtsHπψHprotoψUprotoψHΛoττπsπoψsHΓtVHEuropeanmPhysicalmJournalmCTH2017TH
aaTH^ab

4.2 21

220 }αΓrΛνHγorHtopHquΓrσHpΓrtψαrsHwπtνHΛνΓrμαH^W[HπψHprotoψUprotoψHΛoττπsπoψsHΓtHPHsqrt{s}gY[HQH~α–VH
JournalmofmHighmEnergymPhysicsTH2017THZXYaTHY 5.4 3
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219 }αΓrΛνHγorHτπμνtHΔosoψsHπψHΞαΛΓysHoγHtναHYZ^Hqα–HrπμμsHΔosoψHπψHprotoψUprotoψHΛoττπsπoψsHΓtHPH
sqrt{s}gbHQH~α–VHJournalmofmHighmEnergymPhysicsTH2017THZXYaTHY 5.4 21

218 wαΓsurαχαψtsHoγHραtHΛνΓrμαHwπtνHΞπραtHαvαψtsHπψHppHΛoττπsπoψsHΓtHPHsqrt{s}gbHQH~α–VHJournalmofmHighm
EnergymPhysicsTH2017THZXYaTHY 5.4 10

217 }αΓrΛνHγorHΓssoΛπΓtαΞHproΞuΛtπoψHoγHΓHµHΔosoψHwπtνHΓHsπψμταHtopHquΓrσHΓψΞHγorHtµHγτΓvourUΛνΓψμπψμH
πψtαrΓΛtπoψsHπψHppHΛoττπsπoψsHΓtHPHsqrt{s}gbHQH~α–VHJournalmofmHighmEnergymPhysicsTH2017THZXYaTHY 5.4 10

216 }αΓrΛνHγorHψαwHpνysπΛsHwπtνHΞπραtHΓψμuτΓrHΞπstrπΔutπoψsHπψHprotoψUprotoψHΛoττπsπoψsHΓtHPHsqrt{s}gY[HQH
~α–VHJournalmofmHighmEnergymPhysicsTH2017THZXYaTHY 5.4 11

215 }αΓrΛνHγorHΞΓrσHχΓttαrHproΞuΛαΞHwπtνHΓψHαψαrμαtπΛHραtHorHΓHνΓΞroψπΛΓττyHΞαΛΓyπψμH HorHµHΔosoψHΓtHPH
sqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH2017THZXYaTHY 5.4 46

214
}αΓrΛνHγorHtνπrΞUμαψαrΓtπoψHsΛΓτΓrHταptoquΓrσsHΓψΞHναΓvyHrπμνtUνΓψΞαΞHψαutrπψosHπψHγπψΓτHstΓtαsHwπtνH
twoHtΓuHταptoψsHΓψΞHtwoHραtsHπψHprotoψUprotoψHΛoττπsπoψsHΓtHPHsqrt{s}gY[HQH~α–VHJournalmofmHighmEnergym
PhysicsTH2017THZXYaTHY

5.4 35

213 }αΓrΛνHγorHψαwHpναψoχαψΓHwπtνHχuτtπpταHΛνΓrμαΞHταptoψsHπψHprotoψâ��protoψHΛoττπsπoψsHΓtHPsqrt{s}gH
Y[QHPTtαxtH{~α–}QVHEuropeanmPhysicalmJournalmCTH2017THaaTHY 4.2 2

212 }αΓrΛνHγorHναΓvyHrαsoψΓψΛαsHtνΓtHΞαΛΓyHπψtoHΓHvαΛtorHΔosoψHΓψΞHΓHrπμμsHΔosoψHπψHνΓΞroψπΛHγπψΓτH
stΓtαsHΓtVHEuropeanmPhysicalmJournalmCTH2017THaaTH_[_ 4.2 20

211 }αΓrΛνHγorHνπμνUχΓssHµ˛‡HrαsoψΓψΛαsHπψHαSαâ��˛‡HΓψΞH˛…HSH˛…Hâ��˛‡HγπψΓτHstΓtαsHπψHprotoψUprotoψHΛoττπsπoψsHΓtHPH
sqrt{s}gbHQHΓψΞHY[H~α–VHJournalmofmHighmEnergymPhysicsTH2017THZXYaTHY 5.4 4

210
}αΓrΛνHγorHναΓvyHψαutrπψosHorHtνπrΞUμαψαrΓtπoψHταptoquΓrσsHπψHγπψΓτHstΓtαsHwπtνHtwoHνΓΞroψπΛΓττyH
ΞαΛΓyπψμHˇ�HταptoψsHΓψΞHtwoHραtsHπψHprotoψUprotoψHΛoττπsπoψsHΓtHPHsqrt{s}gY[HQH~α–VHJournalmofmHighm
EnergymPhysicsTH2017THZXYaTHY

5.4 18

209 }αΓrΛνHγorHmzHvπoτΓtπoψHπψHPHtovαrτπψα{t}HQHproΞuΛtπoψHΓψΞHΞαΛΓyHπψHprotoψUprotoψHΛoττπsπoψsHΓtHPH
sqrt{s}gbHQH~α–VHJournalmofmHighmEnergymPhysicsTH2017THZXYaTHY 5.4 4

208 wαΓsurαχαψtHoγHtναHtrπpταUΞπγγαrαψtπΓτHΞπραtHΛrossHsαΛtπoψHπψHprotoψUprotoψHΛoττπsπoψsHΓtHΓψΞH
ΛoψstrΓπψtsHoψHpΓrtoψHΞπstrπΔutπoψHγuψΛtπoψsVHEuropeanmPhysicalmJournalmCTH2017THaaTHa]_ 4.2 8

207 }αΓrΛνHγorHΓHτπμνtHpsαuΞosΛΓτΓrHrπμμsHΔosoψHproΞuΛαΞHπψHΓssoΛπΓtπoψHwπtνHΔottoχHquΓrσsHπψHppH
ΛoττπsπoψsHΓtHPHsqrt{s}gbHQH~α–VHJournalmofmHighmEnergymPhysicsTH2017THZXYaTHY 5.4 7

206
}αΓrΛνHγorHsupαrsyχχαtryHπψHαvαψtsHwπtνHΓtHταΓstHoψαHpνotoψTHχπssπψμHtrΓψsvαrsαHχoχαψtuχTHΓψΞH
τΓrμαHtrΓψsvαrsαHαvαψtHΓΛtπvπtyHπψHprotoψUprotoψHΛoττπsπoψsHΓtHPHsqrt{s}gY[HQH~α–VHJournalmofmHighm
EnergymPhysicsTH2017THZXYaTHY

5.4 10

205 wαΓsurαχαψtsHoγHpropαrtπαsHoγHtναHrπμμsHΔosoψHΞαΛΓyπψμHπψtoHtναHγourUταptoψHγπψΓτHstΓtαHπψHppH
ΛoττπsπoψsHΓtHPHsqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH2017THZXYaTHY 5.4 77

204 zΓrtπΛταUγτowHrαΛoψstruΛtπoψHΓψΞHμτoΔΓτHαvαψtHΞαsΛrπptπoψHwπtνHtναHmw}HΞαtαΛtorVHJournalmofm
InstrumentationTH2017THYZTHzYXXX[UzYXXX[ 1 234

203 }αΓrΛνHγorHΞΓrσHχΓttαrHΓψΞHuψpΓrtπΛταsHπψHαvαψtsHwπtνHΓHµHΔosoψHΓψΞHχπssπψμHtrΓψsvαrsαHχoχαψtuχH
πψHprotoψUprotoψHΛoττπsπoψsHΓtHPHsqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH2017THZXYaTHY 5.4 16

202 }αΓrΛνHγorHxΓrrowH|αsoψΓψΛαsHπψHnπραtHpπψΓτH}tΓtαsHΓtHsqrtℓs−gbHH~α–HwπtνHtναHxovατHmw}H~αΛνψπquαH
oγHnΓtΓH}ΛoutπψμVHPhysicalmReviewmLettersTH2016THYYaTHX[YbXZ 7.4 57
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201 porwΓrΞUΔΓΛσwΓrΞHΓsyχχαtryHoγHnrαττU±ΓψHταptoψHpΓπrsHπψHppHΛoττπsπoψsHΓtHℓporχuτΓdHsααH
tαxt−ℓporχuτΓdHsααHtαxt−VHEuropeanmPhysicalmJournalmCTH2016THa_TH[Z^ 4.2 13

200 }αΓrΛνHγorHψαwHpνysπΛsHπψHsΓχαUsπμψHΞπταptoψHαvαψtsHπψHprotoψUprotoψHΛoττπsπoψsHΓtHℓporχuτΓdHsααH
tαxt−VHEuropeanmPhysicalmJournalmCTH2016THa_TH][c 4.2 34

199 }αΓrΛνHγorH|αsoψΓψtHzroΞuΛtπoψHoγHrπμνUwΓssHzνotoψHzΓπrsHπψHzrotoψUzrotoψHmoττπsπoψsHΓtHsqrtℓs−gbH
ΓψΞHY[´ ~α–VHPhysicalmReviewmLettersTH2016THYYaTHX^YbXZ 7.4 61

198 wαΓsurαχαψtHoγHtναHΞπγγαrαψtπΓτHΛrossHsαΛtπoψsHγorHtopHquΓrσHpΓπrHproΞuΛtπoψHΓsHΓHγuψΛtπoψHoγH
σπψαχΓtπΛHαvαψtHvΓrπΓΔταsHπψHppHΛoττπsπoψsHΓtHsgaHΓψΞHbH~α–VHPhysicalmReviewmDTH2016THc]TH 4.9 2

197 wαΓsurαχαψtHoγHvoψμU|ΓψμαHxαΓrU}πΞαH~woUzΓrtπΛταHkψμuτΓrHmorrατΓtπoψsHπψHppHmoττπsπoψsHΓtH
sqrtℓs−gY[HH~α–VHPhysicalmReviewmLettersTH2016THYY_THYaZ[XZ 7.4 90

196 }tuΞyHoγHlHwαsoψHzroΞuΛtπoψHπψHpSzΔHmoττπsπoψsHΓtHâ��ℓ}PxxQ−g^VXZH~α–H’sπψμHoxΛτusπvαHrΓΞroψπΛH
nαΛΓysVHPhysicalmReviewmLettersTH2016THYY_THX[Z[XY 7.4 19

195 wαΓsurαχαψtHoγHtναH~opH{uΓrσHzΓπrHzroΞuΛtπoψHmrossH}αΛtπoψHπψHzrotoψUzrotoψHmoττπsπoψsHΓtH
â��ℓs−gY[HH~α–VHPhysicalmReviewmLettersTH2016THYY_THX^ZXXZ 7.4 28

194
wαΓsurαχαψtHoγHΞπγγαrαψtπΓτHΓψΞHπψtαμrΓtαΞHγπΞuΛπΓτHΛrossHsαΛtπoψsHγorHrπμμsHΔosoψHproΞuΛtπoψHπψH
tναHγourUταptoψHΞαΛΓyHΛνΓψψατHπψHppHΛoττπsπoψsHΓtHPHsqrt{s}gaHQHΓψΞHbH~α–VHJournalmofmHighmEnergym
PhysicsTH2016THZXY_THY

5.4 15

193 }αΓrΛνHγorHψαwHpνysπΛsHwπtνHtναHwH~ZHvΓrπΓΔταHπψHΓττUραtsHγπψΓτHstΓtαsHproΞuΛαΞHπψHppHΛoττπsπoψsHΓtHPH
sqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH2016THZXY_THY 5.4 16

192 }αΓrΛνHγorHΞΓrσHχΓttαrHπψHprotoψUprotoψHΛoττπsπoψsHΓtHbH~α–HwπtνHχπssπψμHtrΓψsvαrsαHχoχαψtuχHΓψΞH
vαΛtorHΔosoψHtΓμμαΞHραtsVHJournalmofmHighmEnergymPhysicsTH2016THZXY_THY 5.4 9

191 }αΓrΛνHγorHsupαrsyχχαtryHπψHppHΛoττπsπoψsHΓtHPHsqrt{s}gY[HQH~α–HπψHtναHsπψμταUταptoψHγπψΓτHstΓtαHusπψμH
tναHsuχHoγHχΓssαsHoγHτΓrμαUrΓΞπusHραtsVHJournalmofmHighmEnergymPhysicsTH2016THZXY_THY 5.4 7

190 }αΓrΛνHγorHΞπrαΛtHpΓπrHproΞuΛtπoψHoγHsupαrsyχχαtrπΛHtopHquΓrσsHΞαΛΓyπψμHtoHΓττUνΓΞroψπΛHγπψΓτHstΓtαsH
πψHppHΛoττπsπoψsHΓtHℓporχuτΓdHsααHtαxt−VHEuropeanmPhysicalmJournalmCTH2016THa_TH]_X 4.2 14

189 kzπχutνΓτHΞαΛorrατΓtπoψHoγHραtsHwπΞατyHsαpΓrΓtαΞHπψHrΓpπΞπtyHπψHppHΛoττπsπoψsHΓtHPHsqrt{s}gaHQH~α–VH
JournalmofmHighmEnergymPhysicsTH2016THZXY_THY 5.4 9

188 wαΓsurαχαψtHoγHtναHχΓssHoγHtναHtopHquΓrσHπψHΞαΛΓysHwπtνHΓHtWˇ�HχαsoψHπψHppHΛoττπsπoψsHΓtHbH~α–VH
JournalmofmHighmEnergymPhysicsTH2016THZXY_THY 5.4 5

187
wαΓsurαχαψtHoγHℓporχuτΓdHsααHtαxt−HproΞuΛtπoψHwπtνHΓΞΞπtπoψΓτHραtHΓΛtπvπtyTHπψΛτuΞπψμHℓporχuτΓdHsααH
tαxt−HquΓrσHραtsTHπψHtναHΞπταptoψHΞαΛΓyHΛνΓψψατHusπψμHppHΛoττπsπoψsHΓtHℓporχuτΓdHsααHtαxt−VHEuropeanm
PhysicalmJournalmCTH2016THa_TH[ac

4.2 20

186 yΔsαrvΓtπoψHoγHtopHquΓrσHpΓπrsHproΞuΛαΞHπψHΓssoΛπΓtπoψHwπtνHΓHvαΛtorHΔosoψHπψHppHΛoττπsπoψsHΓtHPH
sqrt{s}gbHQH~α–VHJournalmofmHighmEnergymPhysicsTH2016THZXY_THY 5.4 18

185 }αΓrΛνHγorH iHUhHtΔHπψHprotoψUprotoψHΛoττπsπoψsHΓtHPHsqrt{s}gbHQH~α–VHJournalmofmHighmEnergymPhysicsTH
2016THZXY_THY 5.4 2

184 }αΓrΛνHγorHtναHproΞuΛtπoψHoγHΓψHαxΛπtαΞHΔottoχHquΓrσHΞαΛΓyπψμHtoHt HπψHprotoψUprotoψHΛoττπsπoψsHΓtH
PHsqrt{s}gbHQH~α–VHJournalmofmHighmEnergymPhysicsTH2016THZXY_THY 5.4 2
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183 }αΓrΛνHγorHαxΛπtαΞHταptoψsHπψHprotoψUprotoψHΛoττπsπoψsHΓtHPHsqrt{s}gbHQH~α–VHJournalmofmHighmEnergym
PhysicsTH2016THZXY_THY 5.4 10

182 wαΓsurαχαψtHoγHtναHrΓtπoHlPlsXUhtWˇ�γXPcbXQQWlPlsXUhtWˇ�iPYXZXQQHπψHppHΛoττπsπoψsHΓtHsga´ ~α–VHPhysicsm
Letters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2016THa^_THb]UYXZ 4.2 4

181 }αΓrΛνHγorHψαutrΓτHw}}wHrπμμsHΔosoψsHΞαΛΓyπψμHtoH˛…S˛…â��HπψHppHΛoττπsπoψsHΓtHsga´ ΓψΞ´ b´ ~α–VHPhysicsm
Letters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2016THa^ZTHZZYUZ]_ 4.2 11

180 }αΓrΛνHγorHΓHrπμμsHΔosoψHΞαΛΓyπψμHπψtoH˛‡i˛‡Uhâ��â�� ˛‡HwπtνHτowHΞπταptoψHχΓssHπψHppHΛoττπsπoψsHΓtHsgb´ ~α–VH
PhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2016THa^[TH[]YU[_Z 4.2 13

179 }αΓrΛνHγorH iHΞαΛΓyπψμHtoHtΓuHταptoψHΓψΞHψαutrπψoHπψHprotoψâ��protoψHΛoττπsπoψsHΓtHsgb´ ~α–VHPhysicsm
Letters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2016THa^^THYc_UZY_ 4.2 14

178
}αΓrΛνHγorHΓHτowUχΓssHpsαuΞosΛΓτΓrHrπμμsHΔosoψHproΞuΛαΞHπψHΓssoΛπΓtπoψHwπtνHΓHΔΔiHpΓπrHπψHppH
ΛoττπsπoψsHΓtHsgb´ ~α–VHPhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH
2016THa^bTHZc_U[ZX

4.2 20

177
wαΓsurαχαψtHoγHspπψHΛorrατΓtπoψsHπψHttiHproΞuΛtπoψHusπψμHtναHχΓtrπxHαταχαψtHχαtνoΞHπψHtναH
χuoψSραtsHγπψΓτHstΓtαHπψHppHΛoττπsπoψsHΓtHsgb´ ~α–VHPhysicsmLetters,mSectionmB:mNuclear,mElementarym
ParticlemandmHigh-EnergymPhysicsTH2016THa^bTH[ZYU[]_

4.2 10

176 kHsαΓrΛνHγorHpΓπrHproΞuΛtπoψHoγHψαwHτπμνtHΔosoψsHΞαΛΓyπψμHπψtoHχuoψsVHPhysicsmLetters,mSectionmB:m
Nuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2016THa^ZTHY]_UY_b 4.2 51

175 ~rΓψsvαrsαHχoχαψtuχHspαΛtrΓHoγHπψΛτusπvαHΔHραtsHπψHpzΔHΛoττπsπoψsHΓtHsxxg^VXZ´ ~α–VHPhysicsmLetters,m
SectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2016THa^]TH^cUbX 4.2 22

174
}αΓrΛνHγorHsupαrsyχχαtryHπψHtναHχuτtπραtHΓψΞHχπssπψμHtrΓψsvαrsαHχoχαψtuχHγπψΓτHstΓtαHπψHppH
ΛoττπsπoψsHΓtHY[H~α–VHPhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH
2016THa^bTHY^ZUYbX

4.2 30

173
}αΓrΛνHγorHsupαrsyχχαtryHπψHαvαψtsHwπtνHsoγtHταptoψsTHτowHραtHχuτtπpτπΛπtyTHΓψΞHχπssπψμHtrΓψsvαrsαH
αψαrμyHπψHprotoψâ��protoψHΛoττπsπoψsHΓtHsgb´ ~α–VHPhysicsmLetters,mSectionmB:mNuclear,mElementarym
ParticlemandmHigh-EnergymPhysicsTH2016THa^cTHcU[^

4.2 12

172 wαΓsurαχαψtHoγHtναHℓporχuτΓdHsααHtαxt−HproΞuΛtπoψHΛrossHsαΛtπoψHπψHtναHΓττUραtsHγπψΓτHstΓtαHπψHppH
ΛoττπsπoψsHΓtHℓporχuτΓdHsααHtαxt−ℓporχuτΓdHsααHtαxt−VHEuropeanmPhysicalmJournalmCTH2016THa_THYZb 4.2 21

171 ovαψtHμαψαrΓtorHtuψαsHoΔtΓπψαΞHγroχHuψΞαrτyπψμHαvαψtHΓψΞHχuτtπpΓrtoψHsΛΓttαrπψμHχαΓsurαχαψtsVH
EuropeanmPhysicalmJournalmCTH2016THa_THY^^ 4.2 250

170 }αΓrΛνHγorHχΓssπvαH rHrαsoψΓψΛαsHΞαΛΓyπψμHπψtoHtναHℓporχuτΓdHsααHtαxt−HγπψΓτHstΓtαHΓtHℓporχuτΓdHsααH
tαxt−ℓporχuτΓdHsααHtαxt−VHEuropeanmPhysicalmJournalmCTH2016THa_THZ[a 4.2 19

169 }αΓrΛνHγorHψαwHpναψoχαψΓHπψHχoψopνotoψHγπψΓτHstΓtαsHπψHprotoψâ��protoψHΛoττπsπoψsHΓtHsgb´ ~α–VH
PhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2016THa^^THYXZUYZ] 4.2 42

168
wαΓsurαχαψtHoγHtναHmzUvπoτΓtπψμHwαΓσHpνΓsαHisHΓψΞHtναHΞαΛΓyHwπΞtνHΞπγγαrαψΛαH˛�˛�sHusπψμHtναH
lsXUhtWˇ�iPYXZXQHΞαΛΓyHΛνΓψψατHπψHppHΛoττπsπoψsHΓtHsgbH~α–VHPhysicsmLetters,mSectionmB:mNuclear,m
ElementarymParticlemandmHigh-EnergymPhysicsTH2016THa^aTHcaUYZX

4.2 26

167 sψΛτusπvαHΓψΞHΞπγγαrαψtπΓτHχαΓsurαχαψtsHoγHtναHtt´flHΛνΓrμαHΓsyχχαtryHπψHppHΛoττπsπoψsHΓtHsgb~α–VH
PhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2016THa^aTHY^]UYac 4.2 15

166 }αΓrΛνHγorHΓHχΓssπvαHrαsoψΓψΛαHΞαΛΓyπψμHπψtoHΓHrπμμsHΔosoψHΓψΞHΓH HorHµHΔosoψHπψHνΓΞroψπΛHγπψΓτH
stΓtαsHπψHprotoψUprotoψHΛoττπsπoψsHΓtHPHsqrt{s}gbHQH~α–VHJournalmofmHighmEnergymPhysicsTH2016THZXY_THY 5.4 14

Da Silveira, Gg, Gil Da Silveira, G

30



165 wαΓsurαχαψtHoγHtopHquΓrσHpoτΓrπsΓtπoψHπψHtUΛνΓψψατHsπψμταHtopHquΓrσHproΞuΛtπoψVHJournalmofmHighm
EnergymPhysicsTH2016THZXY_THY 5.4 7

164
}αΓrΛνHγorHΓHvαryHτπμνtHxw}}wHrπμμsHΔosoψHproΞuΛαΞHπψHΞαΛΓysHoγHtναHYZ^Hqα–HsΛΓτΓrHΔosoψHΓψΞH
ΞαΛΓyπψμHπψtoHˇ�HταptoψsHπψHppHΛoττπsπoψsHΓtHPHsqrt{s}gbHQH~α–VHJournalmofmHighmEnergymPhysicsTH2016TH
ZXY_THY

5.4 16

163 wαΓsurαχαψtHoγHΞπγγαrαψtπΓτHΛrossHsαΛtπoψsHγorHrπμμsHΔosoψHproΞuΛtπoψHπψHtναHΞπpνotoψHΞαΛΓyH
ΛνΓψψατHπψHppHΛoττπsπoψsHΓtHℓporχuτΓdHsααHtαxt−VHEuropeanmPhysicalmJournalmCTH2016THa_THY[ 4.2 35

162
}αΓrΛναsHγorHΓHναΓvyHsΛΓτΓrHΔosoψHrHΞαΛΓyπψμHtoHΓHpΓπrHoγHYZ^Hqα–HrπμμsHΔosoψsHννHorHγorHΓHναΓvyH
psαuΞosΛΓτΓrHΔosoψHkHΞαΛΓyπψμHtoHµνTHπψHtναHγπψΓτHstΓtαsHwπtνHνHUhˇ�ˇ�VHPhysicsmLetters,mSectionmB:m
Nuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2016THa^^THZYaUZ]]

4.2 46

161 }αΓrΛνHγorHαxotπΛHΞαΛΓysHoγHΓHrπμμsHΔosoψHπψtoHuψΞαtαΛtΓΔταHpΓrtπΛταsHΓψΞHoψαHorHχorαHpνotoψsVH
PhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2016THa^[TH[_[U[bb 4.2 9

160
}αΓrΛνHγorHψαwHpνysπΛsHπψHγπψΓτHstΓtαsHwπtνHtwoHopposπtαUsπμψTHsΓχαUγτΓvorHταptoψsTHραtsTHΓψΞHχπssπψμH
trΓψsvαrsαHχoχαψtuχHπψHppHΛoττπsπoψsHΓtHPHsqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH2016TH
ZXY_THY

5.4 7

159 nαΛoχposπψμHtrΓψsvαrsαHχoχαψtuχHΔΓτΓψΛαHΛoψtrπΔutπoψsHγorHquαψΛναΞHραtsHπψHzΔzΔHΛoττπsπoψsHΓtHPH
sqrt{s_{χΓtνrχ{x}eχΓtνrχ{x}}}gZVa_HQH~α–VHJournalmofmHighmEnergymPhysicsTH2016THZXY_THY 5.4 13

158 wαΓsurαχαψtHoγHtναHΞouΔταUΞπγγαrαψtπΓτHπψΛτusπvαHραtHΛrossHsαΛtπoψHπψHprotoψUprotoψHΛoττπsπoψsHΓtH
ℓporχuτΓdHsααHtαxt−VHEuropeanmPhysicalmJournalmCTH2016THa_TH]^Y 4.2 36

157 wαΓsurαχαψtHoγHtναHℓporχuτΓdHsααHtαxt−HΛrossHsαΛtπoψHπψHppHΛoττπsπoψsHΓtHℓporχuτΓdHsααHtαxt−H~α–ΓψΞH
τπχπtsHoψHΓψoχΓτousHμΓuμαHΛoupτπψμsVHEuropeanmPhysicalmJournalmCTH2016THa_TH]XY 4.2 38

156 |αΛoψstruΛtπoψHΓψΞHπΞαψtπγπΛΓtπoψHoγHˇ�HταptoψHΞαΛΓysHtoHνΓΞroψsHΓψΞH˛‰ˇ�ΓtHmw}VHJournalmofm
InstrumentationTH2016THYYTHzXYXYcUzXYXYc 1 75

155
wαΓsurαχαψtHoγHtναH HΔosoψHνατπΛπtyHγrΓΛtπoψsHπψHtναHΞαΛΓysHoγHtopHquΓrσHpΓπrsHtoHταptoψHSHραtsHγπψΓτH
stΓtαsHproΞuΛαΞHπψHppHΛoττπsπoψsHΓtHsgb~α–VHPhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlem
andmHigh-EnergymPhysicsTH2016THa_ZTH^YZU^[]

4.2 17

154 vrmHγorwΓrΞHpνysπΛsVHJournalmofmPhysicsmG:mNuclearmandmParticlemPhysicsTH2016TH][THYYXZXY 2.9 75

153
wαΓsurαχαψtHoγHtναHµµHproΞuΛtπoψHΛrossHsαΛtπoψHΓψΞHµHUhâ��Sâ��â�� â��iSâ��iâ��HΔrΓψΛνπψμHγrΓΛtπoψHπψHppH
ΛoττπsπoψsHΓtHsgY[´ ~α–VHPhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-Energym
PhysicsTH2016THa_[THZbXU[X[

4.2 22

152
}αΓrΛνHγorHsupαrsyχχαtryHπψHαvαψtsHwπtνHΓHpνotoψTHΓHταptoψTHΓψΞHχπssπψμHtrΓψsvαrsαHχoχαψtuχHπψH
ppHΛoττπsπoψsHΓtHsgb´ ~α–VHPhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-Energym
PhysicsTH2016THa^aTH_U[Y

4.2 5

151 kψμuτΓrHΓψΓτysπsHoγHtναHΞαΛΓyHlXUhHuiX˛…S˛…â��HγroχHppHΛoττπsπoψsHΓtHsgb´ ~α–VHPhysicsmLetters,mSectionmB:m
Nuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2016THa^[TH]Z]U]]b 4.2 59

150 wαΓsurαχαψtHoγHtrΓψsvαrsαHχoχαψtuχHrατΓtπvαHtoHΞπραtHsystαχsHπψHzΔzΔHΓψΞHppHΛoττπsπoψsHΓtHPH
sqrt{s_{χΓtνrχ{xx}}}gZVa_HQH~α–VHJournalmofmHighmEnergymPhysicsTH2016THZXY_THY 5.4 21

149 }αΓrΛνHγorHΓψoχΓτousHsπψμταHtopHquΓrσHproΞuΛtπoψHπψHΓssoΛπΓtπoψHwπtνHΓHpνotoψHπψHppHΛoττπsπoψsHΓtHPH
sqrt{s}gbHQH~α–VHJournalmofmHighmEnergymPhysicsTH2016THZXY_THY 5.4 20

148 }αΓrΛνHγorHψαutrΓτHrαsoψΓψΛαsHΞαΛΓyπψμHπψtoHΓHµHΔosoψHΓψΞHΓHpΓπrHoγHΔHραtsHorHˇ�HταptoψsVHPhysicsm
Letters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2016THa^cTH[_cU[c] 4.2 33
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147
wαΓsurαχαψtHoγHtναHµ˛‡Uh˛‰˛‰i˛‡HproΞuΛtπoψHΛrossHsαΛtπoψHπψHppHΛoττπsπoψsHΓtHsgbH~α–HΓψΞHτπχπtsHoψH
ΓψoχΓτousHµµ˛‡HΓψΞHµ˛‡˛‡HtrπτπψαΓrHμΓuμαHΔosoψHΛoupτπψμsVHPhysicsmLetters,mSectionmB:mNuclear,m
ElementarymParticlemandmHigh-EnergymPhysicsTH2016THa_XTH]]bU]_b

4.2 10

146
}αΓrΛνHγorHταptoψHγτΓvourHvπoτΓtπψμHΞαΛΓysHoγHtναHrπμμsHΔosoψHtoHαˇ�HΓψΞHα˛…HπψHprotoψâ��protoψH
ΛoττπsπoψsHΓtHsgb´ ~α–VHPhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH
2016THa_[TH]aZU^XX

4.2 35

145 wαΓsurαχαψtHoγHtναHπψατΓstπΛHΛrossHsαΛtπoψHπψHprotoψâ��ταΓΞHΛoττπsπoψsHΓtHsxxg^VXZ~α–VHPhysicsm
Letters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2016THa^cTH_]YU__Z 4.2 10

144 }αΓrΛνHγorH|UpΓrπtyHvπoτΓtπψμHΞαΛΓysHoγHΓHtopHsquΓrσHπψHprotoψâ��protoψHΛoττπsπoψsHΓtHsgb~α–VHPhysicsm
Letters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2016THa_XTHYabUZXY 4.2 4

143 }αΓrΛνHγorHtναHΓssoΛπΓtαΞHproΞuΛtπoψHoγHΓHrπμμsHΔosoψHwπtνHΓHsπψμταHtopHquΓrσHπψHprotoψUprotoψH
ΛoττπsπoψsHΓtHPHsqrt{s}gbHQH~α–VHJournalmofmHighmEnergymPhysicsTH2016THZXY_THY 5.4 10

142 }αΓrΛνHγorHψαwHrαsoψΓψΛαsHΞαΛΓyπψμHvπΓH µHtoHταptoψsHπψHprotoψâ��protoψHΛoττπsπoψsHΓtHsgb~α–VH
PhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2015THa]XTHb[UYX] 4.2 47

141
wαΓsurαχαψtHoγHtναHppUhµµHproΞuΛtπoψHΛrossHsαΛtπoψHΓψΞHΛoψstrΓπψtsHoψHΓψoχΓτousHtrπpταHμΓuμαH
ΛoupτπψμsHπψHγourUταptoψHγπψΓτHstΓtαsHΓtHsgbH~α–VHPhysicsmLetters,mSectionmB:mNuclear,mElementarym
ParticlemandmHigh-EnergymPhysicsTH2015THa]XTHZ^XUZaZ

4.2 38

140
nπγγαrαψtπΓτHΛrossHsαΛtπoψHχαΓsurαχαψtsHγorHtναHproΞuΛtπoψHoγHΓH HΔosoψHπψHΓssoΛπΓtπoψHwπtνHραtsHπψH
protoψâ��protoψHΛoττπsπoψsHΓtHsgaH~α–VHPhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandm
High-EnergymPhysicsTH2015THa]YTHYZU[a

4.2 37

139 wαΓsurαχαψtHoγHtναHproΞuΛtπoψHΛrossHsαΛtπoψHrΓtπoHˇ�Pˇ�ΔZPYzQQWˇ�Pˇ�ΔYPYzQQHπψHppHΛoττπsπoψsHΓtHsgb~α–VH
PhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2015THa][TH[b[U]XZ 4.2 14

138
}αΓrΛνHγorHstαΓτtνHsupαrsyχχαtryHπψHαvαψtsHwπtνHραtsTHαπtναrHpνotoψsHorHταptoψsTHΓψΞHτowHχπssπψμH
trΓψsvαrsαHχoχαψtuχHπψHppHΛoττπsπoψsHΓtHbH~α–VHPhysicsmLetters,mSectionmB:mNuclear,mElementarym
ParticlemandmHigh-EnergymPhysicsTH2015THa][TH^X[U^Z^

4.2 17

137 }αΓrΛνHγorHΓHstΓψΞΓrΞHχoΞατUτπσαHrπμμsHΔosoψHπψHtναH˛…S˛…â��HΓψΞHαSαâ��HΞαΛΓyHΛνΓψψατsHΓtHtναHvrmVH
PhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2015THa]]THYb]UZXa 4.2 59

136 }αΓrΛναsHγorHsupαrsyχχαtryHΔΓsαΞHoψHαvαψtsHwπtνHΔHραtsHΓψΞHγourH HΔosoψsHπψHppHΛoττπsπoψsHΓtHbH
~α–VHPhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2015THa]^TH^UZb 4.2 20

135
}αΓrΛνHγorHquΓrσHΛoψtΓΛtHπψtαrΓΛtπoψsHΓψΞHαxtrΓHspΓtπΓτHΞπχαψsπoψsHusπψμHΞπραtHΓψμuτΓrHΞπstrπΔutπoψsH
πψHprotoψâ��protoψHΛoττπsπoψsHΓtHsgbH~α–VHPhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandm
High-EnergymPhysicsTH2015THa]_THacUcc

4.2 21

134 wαΓsurαχαψtHoγHtναHΛrossHsαΛtπoψHrΓtπoHˇ�tt´flΔΔ´flWˇ�tt´flρρHπψHppHΛoττπsπoψsHΓtHsgbH~α–VHPhysicsmLetters,m
SectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2015THa]_THY[ZUY^[ 4.2 15

133 }αΓrΛνHγorHχoψotopHsπμψΓturαsHπψHprotoψUprotoψHΛoττπsπoψsHΓtHâ��sgbHH~α–VHPhysicalmReviewmLettersTH
2015THYY]THYXYbXY 7.4 25

132 }αΓrΛνHγorHΓHstΓψΞΓrΞHχoΞατHrπμμsHΔosoψHproΞuΛαΞHπψHΓssoΛπΓtπoψHwπtνHΓHtopUquΓrσHpΓπrHΓψΞH
ΞαΛΓyπψμHtoHΔottoχHquΓrσsHusπψμHΓHχΓtrπxHαταχαψtHχαtνoΞVHEuropeanmPhysicalmJournalmCTH2015THa^THZ^Y 4.2 55

131 }αΓrΛνHγorHΞπspτΓΛαΞHsupαrsyχχαtryHπψHαvαψtsHwπtνHΓψHαταΛtroψHΓψΞHΓHχuoψHwπtνHτΓrμαHπχpΓΛtH
pΓrΓχαtαrsVHPhysicalmReviewmLettersTH2015THYY]THX_YbXY 7.4 39

130 wαΓsurαχαψtHoγHtWˇ�HΓψΞHˇ�PZ}QHzroχptHnouΔταUnπγγαrαψtπΓτHmrossH}αΛtπoψsHπψHppHmoττπsπoψsHΓtH
sqrtℓs−gaH~α–VHPhysicalmReviewmLettersTH2015THYY]THYcYbXZ 7.4 41
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129 }tuΞyHoγHvαΛtorHΔosoψHsΛΓttαrπψμHΓψΞHsαΓrΛνHγorHψαwHpνysπΛsHπψHαvαψtsHwπtνHtwoHsΓχαUsπμψHταptoψsH
ΓψΞHtwoHραtsVHPhysicalmReviewmLettersTH2015THYY]THX^YbXY 7.4 62

128 zroΔπψμHtναHpνotoψHγτuxHπψHtναHΞπγγrΓΛtπvαHquΓrσoψπuχHpνotoproΞuΛtπoψHΓtHtναHvrmVHPhysicalmReviewm
DTH2015THcYTH 4.9 10

127 wαΓsurαχαψtHoγHαταΛtrowαΓσHproΞuΛtπoψHoγHtwoHραtsHπψHΓssoΛπΓtπoψHwπtνHΓHµHΔosoψHπψHprotoψUprotoψH
ΛoττπsπoψsHΓtHℓporχuτΓdHsααHtαxt−VHEuropeanmPhysicalmJournalmCTH2015THa^TH__ 4.2 21

126 wαΓsurαχαψtsHoγHΞπγγαrαψtπΓτHΓψΞHΞouΔταUΞπγγαrαψtπΓτHnrαττU±ΓψHΛrossHsαΛtπoψsHπψHprotoψUprotoψH
ΛoττπsπoψsHΓtHℓporχuτΓdHsααHtαxt−ℓporχuτΓdHsααHtαxt−VHEuropeanmPhysicalmJournalmCTH2015THa^THY]a 4.2 50

125 }αΓrΛνHγorHΞαΛΓysHoγHstoppαΞHτoψμUτπvαΞHpΓrtπΛταsHproΞuΛαΞHπψHprotoψUprotoψHΛoττπsπoψsHΓtHℓporχuτΓdH
sααHtαxt−VHEuropeanmPhysicalmJournalmCTH2015THa^THY^Y 4.2 33

124 wαΓsurαχαψtHoγHtναH HΔosoψHνατπΛπtyHπψHαvαψtsHwπtνHΓHsπψμταHrαΛoψstruΛtαΞHtopHquΓrσHπψHppH
ΛoττπsπoψsHΓtHPHsqrt{s}gbHQH~α–VHJournalmofmHighmEnergymPhysicsTH2015THZXY^THY 5.4 19

123
wαΓsurαχαψtHoγHtναHrΓtπoHoγHtναHproΞuΛtπoψHΛrossHsαΛtπoψsHtπχαsHΔrΓψΛνπψμHγrΓΛtπoψsHoγHlH´–ΛHHUhHtWˇ�ˇ�H
´–HΓψΞHl´–HUhHtWˇ�uH´–HΓψΞHPHχΓtνrχ{χΓtνΛΓτ{l}}ταγtP{χΓtνrχ{l}}_{χΓtνrχ{Λ}}√{pχ}toHχΓtνrχ{t}WpsπH
{pπ}√{pχH}{pπ}√{pχH}{pπ}√{χp}rπμνtQWχΓtνrχ{χΓtνΛΓτ{l}}ταγtP{χΓtνrχ{l}}_{χΓtνrχ{Λ}}√{pχ}toH
χΓtνrχ{t}WpsπH{pπ}√{pχ}rπμνtQHQHπψHppHΛoττπsπoψsHΓtHPHsqrt{s}gaHQH~α–VHJournalmofmHighmEnergymPhysicsTH
2015THZXY^THY

5.4 13

122 }αΓrΛνHγorHΞπsΓppαΓrπψμHtrΓΛσsHπψHprotoψUprotoψHΛoττπsπoψsHΓtHPHsqrt{s}gbHQH~α–VHJournalmofmHighmEnergym
PhysicsTH2015THZXY^THY 5.4 35

121 mαψtrΓτH˛…HSH˛…Hâ��HproΞuΛtπoψHvπΓHpνotoψUpνotoψHγusπoψHπψHprotoψUprotoψHΛoττπsπoψsHwπtνHprotoψH
ΞπssoΛπΓtπoψVHJournalmofmHighmEnergymPhysicsTH2015THZXY^THY 5.4 17

120 }tuΞyHoγHµHproΞuΛtπoψHπψHzΔzΔHΓψΞHppHΛoττπsπoψsHΓtHPHsqrt{s_{χΓtνrχ{xx}}}gZVa_HQH~α–HπψHtναHΞπχuoψH
ΓψΞHΞπαταΛtroψHΞαΛΓyHΛνΓψψατsVHJournalmofmHighmEnergymPhysicsTH2015THZXY^THY 5.4 18

119 }αΓrΛνHγorHpνysπΛsHΔαyoψΞHtναHstΓψΞΓrΞHχoΞατHπψHΞπταptoψHχΓssHspαΛtrΓHπψHprotoψUprotoψHΛoττπsπoψsH
ΓtHPHsqrt{s}gbHQH~α–VHJournalmofmHighmEnergymPhysicsTH2015THZXY^THY 5.4 69

118 yΔsαrvΓtπoψHoγHtναHrΓrαHlPsQPXQHUh´µS´µâ��HΞαΛΓyHγroχHtναHΛoχΔπψαΞHΓψΓτysπsHoγHmw}HΓψΞHvrmΔHΞΓtΓVH
NatureTH2015TH^ZZTH_bUaZ 50.4 326

117 wαΓsurαχαψtHoγHtναHuψΞαrτyπψμHαvαψtHΓΛtπvπtyHusπψμHΛνΓrμαΞUpΓrtπΛταHραtsHπψHprotoψUprotoψH
ΛoττπsπoψsHΓtHPHsqrt{s}gZVa_HQH~α–VHJournalmofmHighmEnergymPhysicsTH2015THZXY^THY 5.4 6

116 zsαuΞorΓpπΞπtyHΞπstrπΔutπoψHoγHΛνΓrμαΞHνΓΞroψsHπψHprotoψâ��protoψHΛoττπsπoψsHΓtHsgY[´ ~α–VHPhysicsm
Letters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2015THa^YTHY][UY_[ 4.2 34

115
}αΓrΛνHγorHψΓrrowHνπμνUχΓssHrαsoψΓψΛαsHπψHprotoψâ��protoψHΛoττπsπoψsHΓtHsgbH~α–HΞαΛΓyπψμHtoHΓHµHΓψΞH
ΓHrπμμsHΔosoψVHPhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2015TH
a]bTHZ^^UZaa

4.2 30

114 }αΓrΛνHγorHΞΓrσHχΓttαrTHαxtrΓHΞπχαψsπoψsTHΓψΞHuψpΓrtπΛταsHπψHχoψoραtHαvαψtsHπψHprotoψUprotoψH
ΛoττπsπoψsHΓtHℓporχuτΓdHsααHtαxt−ℓporχuτΓdHsααHtαxt−VHEuropeanmPhysicalmJournalmCTH2015THa^THZ[^ 4.2 250

113
moψstrΓπψtsHoψHpΓrtoψHΞπstrπΔutπoψHγuψΛtπoψsHΓψΞHαxtrΓΛtπoψHoγHtναHstroψμHΛoupτπψμHΛoψstΓψtHγroχH
tναHπψΛτusπvαHραtHΛrossHsαΛtπoψHπψHppHΛoττπsπoψsHΓtHℓporχuτΓdHsααHtαxt−ℓporχuτΓdHsααHtαxt−VHEuropeanm
PhysicalmJournalmCTH2015THa^THZbb

4.2 37

112 xuΛταΓrHαγγαΛtsHoψHtναHtrΓψsvαrsαHχoχαψtuχHspαΛtrΓHoγHΛνΓrμαΞHpΓrtπΛταsHπψHpzΔHΛoττπsπoψsHΓtH
ℓporχuτΓdHsααHtαxt−ℓporχuτΓdHsααHtαxt−VHEuropeanmPhysicalmJournalmCTH2015THa^THZ[a 4.2 48

(2015-2015)
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111 }tuΞyHoγH HΔosoψHproΞuΛtπoψHπψHpzΔHΛoττπsπoψsHΓtHsxxg^VXZ´ ~α–VHPhysicsmLetters,mSectionmB:mNuclear,m
ElementarymParticlemandmHigh-EnergymPhysicsTH2015THa^XTH^_^U^b_ 4.2 36

110 wαΓsurαχαψtsHoγHtναHiPY}QTHiPZ}QTHΓψΞHiP[}QHΞπγγαrαψtπΓτHΛrossHsαΛtπoψsHπψHppHΛoττπsπoψsHΓtHsga~α–VH
PhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2015THa]cTHY]U[] 4.2 27

109 nπstrπΔutπoψsHoγHtopoτoμπΛΓτHoΔsαrvΓΔταsHπψHπψΛτusπvαHtνrααUHΓψΞHγourUραtHαvαψtsHπψHppHΛoττπsπoψsHΓtH
ℓporχuτΓdHsααHtαxt−ℓporχuτΓdHsααHtαxt−VHEuropeanmPhysicalmJournalmCTH2015THa^TH[XZ 4.2 4

108
moψstrΓπψtsHoψHtναHpw}}wTHkw}lHχoΞατHΓψΞHoψHotναrHχoΞατsHγroχHtναHsαΓrΛνHγorHτoψμUτπvαΞH
ΛνΓrμαΞHpΓrtπΛταsHπψHprotoψUprotoψHΛoττπsπoψsHΓtHℓporχuτΓdHsααHtαxt−VHEuropeanmPhysicalmJournalmCTH
2015THa^TH[Z^

4.2 24

107
kψμuτΓrHΛoαγγπΛπαψtsHoγHµHΔosoψsHproΞuΛαΞHπψHppHΛoττπsπoψsHΓtHsgb´ ~α–HΓψΞHΞαΛΓyπψμHtoH˛…S˛…â��HΓsHΓH
γuψΛtπoψHoγHtrΓψsvαrsαHχoχαψtuχHΓψΞHrΓpπΞπtyVHPhysicsmLetters,mSectionmB:mNuclear,mElementarym
ParticlemandmHigh-EnergymPhysicsTH2015THa^XTHY^]UYa^

4.2 42

106
}αΓrΛνHγorHrαsoψΓψtHpΓπrHproΞuΛtπoψHoγHrπμμsHΔosoψsHΞαΛΓyπψμHtoHtwoHΔottoχHquΓrσâ��ΓψtπquΓrσHpΓπrsH
πψHprotoψâ��protoψHΛoττπsπoψsHΓtHbH~α–VHPhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandm
High-EnergymPhysicsTH2015THa]cTH^_XU^bZ

4.2 78

105 ovπΞαψΛαHγorHtrΓψsvαrsαUχoχαψtuχUHΓψΞHpsαuΞorΓpπΞπtyUΞαpαψΞαψtHαvαψtUpτΓψαHγτuΛtuΓtπoψsHπψH
zΔzΔHΓψΞHpzΔHΛoττπsπoψsVHPhysicalmReviewmCTH2015THcZTH 2.7 104

104 moψstrΓπψπψμHtναHpνotoψHγτuxHπψHtwoUpνotoψHproΛαssαsHΓtHtναHvrmVHPhysicalmReviewmDTH2015THcZTH 4.9 11

103 ovπΞαψΛαHγorHmoτταΛtπvαHwuτtπpΓrtπΛταHmorrατΓtπoψsHπψHpUzΔHmoττπsπoψsVHPhysicalmReviewmLettersTH2015TH
YY^THXYZ[XY 7.4 145

102 zαrγorχΓψΛαHoγHpνotoψHrαΛoψstruΛtπoψHΓψΞHπΞαψtπγπΛΓtπoψHwπtνHtναHmw}HΞαtαΛtorHπψHprotoψUprotoψH
ΛoττπsπoψsHΓtHâ��sgHbH~α–VHJournalmofmInstrumentationTH2015THYXTHzXbXYXUzXbXYX 1 141

101 zαrγorχΓψΛαHoγHtναHmw}HχπssπψμHtrΓψsvαrsαHχoχαψtuχHrαΛoψstruΛtπoψHπψHppHΞΓtΓHΓtHâ��sHgHbH~α–VH
JournalmofmInstrumentationTH2015THYXTHzXZXX_UzXZXX_ 1 84

100
}αΓrΛνHγorHΓHpsαuΞosΛΓτΓrHΔosoψHΞαΛΓyπψμHπψtoHΓHµHΔosoψHΓψΞHtναHYZ^Hqα–HrπμμsHΔosoψHπψHâ��Sâ��â��ΔΔiH
γπψΓτHstΓtαsVHPhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2015TH
a]bTHZZYUZ][

4.2 48

99
}αΓrΛνHγorHpνysπΛsHΔαyoψΞHtναHstΓψΞΓrΞHχoΞατHπψHαvαψtsHwπtνHtwoHταptoψsTHραtsTHΓψΞHχπssπψμH
trΓψsvαrsαHχoχαψtuχHπψHppHΛoττπsπoψsHΓtHPHsqrt{s}HQHgHbH~α–VHJournalmofmHighmEnergymPhysicsTH2015TH
ZXY^THY

5.4 22

98 }αΓrΛνHγorHtνπrΞUμαψαrΓtπoψHsΛΓτΓrHταptoquΓrσsHπψHtναHtˇ�HΛνΓψψατHπψHprotoψUprotoψHΛoττπsπoψsHΓtHPH
sqrt{s}gbHQH~α–VHJournalmofmHighmEnergymPhysicsTH2015THZXY^THY 5.4 19

97 }αΓrΛνHγorHταptoψUγτΓvourUvπoτΓtπψμHΞαΛΓysHoγHtναHrπμμsHΔosoψVHPhysicsmLetters,mSectionmB:mNuclear,m
ElementarymParticlemandmHigh-EnergymPhysicsTH2015THa]cTH[[aU[_Z 4.2 175

96 }αΓrΛνHγorHpΓπrUproΞuΛαΞHrαsoψΓψΛαsHΞαΛΓyπψμHtoHραtHpΓπrsHπψHprotoψâ��protoψHΛoττπsπoψsHΓtHsgbH~α–VH
PhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2015THa]aTHcbUYYc 4.2 62

95 }αΓrΛνHγorHναΓvyHwΓρorΓψΓHψαutrπψosHπψH˛…´–˛…´–HSHραtsHαvαψtsHπψHprotoψâ��protoψHΛoττπsπoψsHΓtHsgb~α–VH
PhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2015THa]bTHY]]UY__ 4.2 58

94 }αΓrΛναsHγorHsupαrsyχχαtryHusπψμHtναHwH~ZHvΓrπΓΔταHπψHνΓΞroψπΛHαvαψtsHproΞuΛαΞHπψHppHΛoττπsπoψsHΓtH
bH~α–VHJournalmofmHighmEnergymPhysicsTH2015THZXY^THY 5.4 26
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93 }αΓrΛναsHγorHtνπrΞUμαψαrΓtπoψHsquΓrσHproΞuΛtπoψHπψHγuττyHνΓΞroψπΛHγπψΓτHstΓtαsHπψHprotoψUprotoψH
ΛoττπsπoψsHΓtHPHsqrt{s}gbHQH~α–VHJournalmofmHighmEnergymPhysicsTH2015THZXY^THY 5.4 33

92 }αΓrΛνHγorHtναHproΞuΛtπoψHoγHΞΓrσHχΓttαrHπψHΓssoΛπΓtπoψHwπtνHtopUquΓrσHpΓπrsHπψHtναHsπψμταUταptoψH
γπψΓτHstΓtαHπψHprotoψUprotoψHΛoττπsπoψsHΓtHPHsqrt{s}gbHQH~α–VHJournalmofmHighmEnergymPhysicsTH2015THZXY^THY 5.4 17

91 }αΓrΛνHγorHΓHΛνΓrμαΞHrπμμsHΔosoψHπψHppHΛoττπsπoψsHΓtHPHsqrt{s}gbHQH~α–VHJournalmofmHighmEnergymPhysicsTH
2015THZXY^THY 5.4 61
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