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k Paper IF Citations

437
~αΓrΛνHγorH ˛‡HrαsonΓnΛαsHπnHprotonUprotonHΛoψψπsπonsHΓtHsgY[H‘α–HusπnμHνΓΞronπΛHΞαΛΓysHoγH
vorαntzUΔoostαΞH HΔosonsVHPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-Energyp
PhysicsTH2022THbZ_THY[_bbb

4.2 0

436 wαΓsurαmαntHoγHtναHsnΛψusπvαHΓnΞHnπγγαrαntπΓψHrπμμsHlosonHzroΞuΛtπonHmrossH~αΛtπonsHπnHtναHnαΛΓyH
woΞαHtoHΓHzΓπrHoγHˇ�HvαptonsHπnHppHmoψψπsπonsHΓtHsqrtℓs−gY[HH‘α–VVHPhysicalpReviewpLettersTH2022THYZbTHXbYbX 7̂.4 0

435
snΛψusπvαHΓnΞHΞπγγαrαntπΓψHΛrossHsαΛtπonHmαΓsurαmαntsHoγHsπnμψαHtopHquΓrχHproΞuΛtπonHπnHΓssoΛπΓtπonH
wπtνHΓHZHΔosonHπnHprotonUprotonHΛoψψπsπonsHΓtHLLHsqrt{s}HLLHgHY[H‘α–VHJournalpofpHighpEnergypPhysicsTH
2022THZXZZTHY

5.4 0

434
~αΓrΛνHγorHγψΓvorUΛνΓnμπnμHnαutrΓψHΛurrαntHπntαrΓΛtπonsHoγHtναHtopHquΓrχHΓnΞHtναHrπμμsHΔosonH
ΞαΛΓyπnμHtoHΓHΔottomHquΓrχUΓntπquΓrχHpΓπrHΓtHLLHsqrt{s}HLLHgHY[H‘α–VHJournalpofpHighpEnergypPhysicsTH
2022THZXZZTHY

5.4 1

433 ~αΓrΛνHγorHψonμUψπvαΞHpΓrtπΛψαsHΞαΛΓyπnμHtoHψαptonsHwπtνHψΓrμαHπmpΓΛtHpΓrΓmαtαrHπnHprotonUprotonH
ΛoψψπsπonsHΓtHVVHEuropeanpPhysicalpJournalpCTH2022THbZTHY^[ 4.2 0

432 ~tuΞyHoγHΞπταtHαvαntsHwπtνHψΓrμαHrΓpπΞπtyHsαpΓrΓtπonHπnHprotonUprotonHΛoψψπsπonsHΓtHLLHsqrt{s}HLLHgH
ZVa_H‘α–VHJournalpofpHighpEnergypPhysicsTH2022THZXZZTHY 5.4

431 kHnαwHΛΓψπΔrΓtπonHmαtνoΞHγorHΛνΓrmHταtHπΞαntπγπΛΓtπonHvΓψπΞΓtαΞHwπtνHprotonUprotonHΛoψψπsπonHαvαntsH
ΓtHâ��sHgHY[H‘α–VHJournalpofpInstrumentationTH2022THYaTHzX[XY] 1 0

430 ~αΓrΛνHγorHstronμψyHπntαrΓΛtπnμHmΓssπvαHpΓrtπΛψαsHμαnαrΓtπnμHtrΓΛχψαssHταtsHπnHprotonUprotonH
ΛoψψπsπonsHΓtHVVHEuropeanpPhysicalpJournalpCTH2022THbZTHZY[ 4.2 0

429 ~αΓrΛνHγorHψowUmΓssHΞπψαptonHrαsonΓnΛαsHπnHrπμμsHΔosonHΞαΛΓysHtoHγourUψαptonHγπnΓψHstΓtαsHπnH
protonUprotonHΛoψψπsπonsHΓtHVVHEuropeanpPhysicalpJournalpCTH2022THbZTHZcX 4.2 0

428
~αΓrΛνHγorHsupαrsymmαtryHπnHγπnΓψHstΓtαsHwπtνHtwoHorHtνrααHsoγtHψαptonsHΓnΞHmπssπnμHtrΓnsvαrsαH
momαntumHπnHprotonUprotonHΛoψψπsπonsHΓtHLLHsqrt{s}HLLHgHY[H‘α–VHJournalpofpHighpEnergypPhysicsTH
2022THZXZZTHY

5.4 0

427 ~αΓrΛνHγorHΓHrπμνtUνΓnΞαΞH HΔosonHΓnΞHΓHναΓvyHnαutrπnoHπnHprotonUprotonHΛoψψπsπonsHΓtHLLHsqrt{s}HLLH
gHY[H‘α–VHJournalpofpHighpEnergypPhysicsTH2022THZXZZTHY 5.4 0

426 ~αΓrΛνHγorHΓHναΓvyHrαsonΓnΛαHΞαΛΓyπnμHπntoHΓHtopHquΓrχHΓnΞHΓH HΔosonHπnHtναHψαptonSταtsHγπnΓψHstΓtαH
ΓtHLLHsqrt{s}HLLHgHY[H‘α–VHJournalpofpHighpEnergypPhysicsTH2022THZXZZTHY 5.4 0

425 ~αΓrΛνHγorHναΓvyHrαsonΓnΛαsHΞαΛΓyπnμHtoHZZHorHZ HΓnΞHΓxπonUψπχαHpΓrtπΛψαsHmαΞπΓtπnμHnonrαsonΓntH
ZZHorHZrHproΞuΛtπonHΓtHLLHsqrt{s}HLLHgHY[H‘α–VHJournalpofpHighpEnergypPhysicsTH2022THZXZZTHY 5.4 0

424 wαΓsurαmαntHΓnΞH{mnHΓnΓψysπsHoγHΞouΔψαUΞπγγαrαntπΓψHπnΛψusπvαHταtHΛrossHsαΛtπonsHπnHprotonUprotonH
ΛoψψπsπonsHΓtHLLHsqrt{s}HLLHgHY[H‘α–VHJournalpofpHighpEnergypPhysicsTH2022THZXZZTHY 5.4 0

423 ~αΓrΛνHγorHαψαΛtrowαΓχHproΞuΛtπonHoγHΛνΓrμπnosHΓnΞHnαutrΓψπnosHπnHprotonUprotonHΛoψψπsπonsHΓtHLLH
sqrt{s}HLLHgHY[H‘α–VHJournalpofpHighpEnergypPhysicsTH2022THZXZZTHY 5.4 0

422 wαΓsurαmαntHoγHtναHπnΛψusπvαHLLHmΓtνrm{t}ovαrψπnα{mΓtνrm{t}}HLLHproΞuΛtπonHΛrossHsαΛtπonHπnH
protonUprotonHΛoψψπsπonsHΓtHLLHsqrt{s}HLLHgH^VXZH‘α–VHJournalpofpHighpEnergypPhysicsTH2022THZXZZTHY 5.4

421 wαΓsurαmαntsHoγHtναHoψαΛtrowαΓχHnπΔosonHzroΞuΛtπonHmrossH~αΛtπonsHπnHzrotonUzrotonHmoψψπsπonsH
ΓtHsqrtℓs−g^VXZHH‘α–H’sπnμHvαptonπΛHnαΛΓysVHPhysicalpReviewpLettersTH2021THYZaTHYcYbXY 7.4 0
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420 momΔπnαΞHsαΓrΛναsHγorHtναHproΞuΛtπonHoγHsupαrsymmαtrπΛHtopHquΓrχHpΓrtnαrsHπnHprotonUprotonH
ΛoψψπsπonsHΓtVHEuropeanpPhysicalpJournalpCTH2021THbYTHcaX 4.2 3

419 wαΓsurαmαntHoγHΞπγγαrαntπΓψHtt´flHproΞuΛtπonHΛrossHsαΛtπonsHπnHtναHγuψψHχπnαmΓtπΛHrΓnμαHusπnμH
ψαptonSταtsHαvαntsHγromHprotonUprotonHΛoψψπsπonsHΓtHsgY[HH‘α–VHPhysicalpReviewpDTH2021THYX]TH 4.9 1

418 wαΓsurαmαntHoγHtναHαψαΛtrowαΓχHproΞuΛtπonHoγHZ˛‡HΓnΞHtwoHταtsHπnHprotonUprotonHΛoψψπsπonsHΓtH
sgY[HH‘α–HΓnΞHΛonstrΓπntsHonHΓnomΓψousHquΓrtπΛHμΓuμαHΛoupψπnμsVHPhysicalpReviewpDTH2021THYX]TH 4.9 1

417 wαΓsurαmαntsHoγHproΞuΛtπonHΛrossHsαΛtπonsHΓnΞHΛonstrΓπntsHonHΓnomΓψousHtrπpψαHμΓuμαHΛoupψπnμsH
ΓtVHEuropeanpPhysicalpJournalpCTH2021THbYTHZXX 4.2 5

416 nαvαψopmαntHΓnΞHvΓψπΞΓtπonHoγHro} sq´ aHtunαsHγromHmw~HunΞαrψyπnμUαvαntHmαΓsurαmαntsVH
EuropeanpPhysicalpJournalpCTH2021THbYTH[YZ 4.2 1

415 wαΓsurαmαntHoγHtναHrπμμsHΔosonHproΞuΛtπonHrΓtαHπnHΓssoΛπΓtπonHwπtνHtopHquΓrχsHπnHγπnΓψHstΓtαsHwπtνH
αψαΛtronsTHmuonsTHΓnΞHνΓΞronπΛΓψψyHΞαΛΓyπnμHtΓuHψαptonsHΓtVHEuropeanpPhysicalpJournalpCTH2021THbYTH[ab 4.2 5

414 oψαΛtronHΓnΞHpνotonHrαΛonstruΛtπonHΓnΞHπΞαntπγπΛΓtπonHwπtνHtναHmw~HαxpαrπmαntHΓtHtναHmo}xHvrmVH
JournalpofpInstrumentationTH2021THY_THzX^XY] 1 11

413
wαΓsurαmαntHoγHtναHmzUvπoψΓtπnμHpνΓsαHisHπnHtναHlsXUhtWˇ�iPYXZXQUh˛…S˛…â��uSuâ��HΛνΓnnαψHπnH
protonUprotonHΛoψψπsπonsHΓtHsgY[‘α–VHPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandp
High-EnergypPhysicsTH2021THbY_THY[_Ybb

4.2 1

412 wαΓsurαmαntsHoγHproΞuΛtπonHΛrossHsαΛtπonsHoγHtναHrπμμsHΔosonHπnHtναHγourUψαptonHγπnΓψHstΓtαHπnH
protonUprotonHΛoψψπsπonsHΓtVHEuropeanpPhysicalpJournalpCTH2021THbYTH]bb 4.2 5

411 yΔsαrvΓtπonHoγHΓHxαwHoxΛπtαΞHlαΓutyH~trΓnμαHlΓryonHnαΛΓyπnμHtoH˛�_{Δ}√{U}ˇ�√{S}ˇ�√{U}VHPhysicalp
ReviewpLettersTH2021THYZ_THZ^ZXX[ 7.4 1

410 zαrγormΓnΛαHoγHtναHmw~HmuonHtrπμμαrHsystαmHπnHprotonUprotonHΛoψψπsπonsHΓtHâ��PsQHgHY[VHJournalpofp
InstrumentationTH2021THY_THzXaXXY 1 2

409 wαΓsurαmαntsHoγHrπμμsHΔosonHproΞuΛtπonHΛrossHsαΛtπonsHΓnΞHΛoupψπnμsHπnHtναHΞπpνotonHΞαΛΓyH
ΛνΓnnαψHΓtHPHsqrt{mΓtνrm{s}}HQHgHY[H‘α–VHJournalpofpHighpEnergypPhysicsTH2021THZXZYTHY 5.4 3

408
wαΓsurαmαntsHoγHproΞuΛtπonHΛrossHsαΛtπonsHoγHpoψΓrπzαΞHsΓmαUsπμnH HΔosonHpΓπrsHπnHΓssoΛπΓtπonH
wπtνHtwoHταtsHπnHprotonUprotonHΛoψψπsπonsHΓtHsgY[H‘α–VHPhysicspLetters,pSectionpB:pNuclear,pElementaryp
ParticlepandpHigh-EnergypPhysicsTH2021THbYZTHY[_XYb

4.2 6

407 ~αΓrΛνHγorHΞΓrχHmΓttαrHproΞuΛαΞHπnHΓssoΛπΓtπonHwπtνHΓHψαptonπΛΓψψyHΞαΛΓyπnμHΔosonHπnHprotonUprotonH
ΛoψψπsπonsHΓtVHEuropeanpPhysicalpJournalpCTH2021THbYTHY[ 4.2 7

406 ~αΓrΛνHγorHtopHsquΓrχHpΓπrHproΞuΛtπonHusπnμHΞπψαptonHγπnΓψHstΓtαsHπnHΛoψψπsπonHΞΓtΓHΛoψψαΛtαΞHΓtVH
EuropeanpPhysicalpJournalpCTH2021THbYTH[ 4.2 5

405 ~tuΞπαsHoγHΛνΓrmHΓnΞHΔαΓutyHνΓΞronHψonμUrΓnμαHΛorrαψΓtπonsHπnHppHΓnΞHpzΔHΛoψψπsπonsHΓtHvrmH
αnαrμπαsVHPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2021THbY[THY[_X[_4.2 1

404 ~αΓrΛνHγorHψonμUψπvαΞHpΓrtπΛψαsHusπnμHΞπspψΓΛαΞHταtsHπnHprotonUprotonHΛoψψπsπonsHΓtHsgY[HH‘α–VHPhysicalp
ReviewpDTH2021THYX]TH 4.9 4

403 w’~πmdHΓHmoΞαψUunspαΛπγπΛHsαΓrΛνHγorHnαwHpνysπΛsHπnHprotonUprotonHΛoψψπsπonsHΓtVHEuropeanpPhysicalp
JournalpCTH2021THbYTH_Zc 4.2 4

(2021-2021)
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402 ~αΓrΛνHγorHtναHrΓrαHΞαΛΓyHoγHtναH HΔosonHπntoHΓHpπonHΓnΞHΓHpνotonHπnHprotonUprotonHΛoψψπsπonsHΓtH
sgY[‘α–VHPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2021THbYcTHY[_]Xc4.2 0

401 monstrΓπntsHonHtναHsnπtπΓψH~tΓtαHoγHzΔUzΔHmoψψπsπonsHvπΓHwαΓsurαmαntsHoγHZUlosonH±παψΞsHΓnΞH
kzπmutνΓψHknπsotropyHΓtHsqrtℓs_{xx}−g^VXZHH‘α–VHPhysicalpReviewpLettersTH2021THYZaTHYXZXXZ 7.4 1

400 ~αΓrΛνHγorHΓHναΓvyHvαΛtorHrαsonΓnΛαHΞαΛΓyπnμHtoHΓH´ ΔosonHΓnΞHΓHrπμμsHΔosonHπnHprotonUprotonH
ΛoψψπsπonsHΓtVHEuropeanpPhysicalpJournalpCTH2021THbYTH_bb 4.2 0

399 wαΓsurαmαntHoγHtναHΓzπmutνΓψHΓnπsotropyHoγHΓnΞHmαsonsHπnHzΔzΔHΛoψψπsπonsHΓtHsxxg^VXZ‘α–VH
PhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2021THbYcTHY[_[b^ 4.2 1

398 ~αΓrΛνHγorHΛνΓrμαΞHrπμμsHΔosonsHproΞuΛαΞHπnHvαΛtorHΔosonHγusπonHproΛαssαsHΓnΞHΞαΛΓyπnμHπntoH
vαΛtorHΔosonHpΓπrsHπnHprotonUprotonHΛoψψπsπonsHΓtVHEuropeanpPhysicalpJournalpCTH2021THbYTHaZ[ 4.2 3

397
~αΓrΛνHγorHsπnμψyHΓnΞHpΓπrUproΞuΛαΞHψαptoquΓrχsHΛoupψπnμHtoHtνπrΞUμαnαrΓtπonHγαrmπonsHπnH
protonUprotonHΛoψψπsπonsHΓtHsgY[´ ‘α–VHPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandp
High-EnergypPhysicsTH2021THbYcTHY[_]]_

4.2 8

396 ~αΓrΛνHγorH iHΔosonsHΞαΛΓyπnμHtoHΓHtopHΓnΞHΓHΔottomHquΓrχHΓtHsgY[‘α–HπnHtναHνΓΞronπΛHγπnΓψHstΓtαVH
PhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2021THbZXTHY[_^[^ 4.2 2

395
pπrstHmαΓsurαmαntHoγHtναHΛrossHsαΛtπonHγorHtopHquΓrχHpΓπrHproΞuΛtπonHwπtνHΓΞΞπtπonΓψHΛνΓrmHταtsH
usπnμHΞπψαptonπΛHγπnΓψHstΓtαsHπnHppHΛoψψπsπonsHΓtHsgY[‘α–VHPhysicspLetters,pSectionpB:pNuclear,p
ElementarypParticlepandpHigh-EnergypPhysicsTH2021THbZXTHY[_^_^

4.2 0

394 monstrΓπntsHonHΓnomΓψousHrπμμsHΔosonHΛoupψπnμsHtoHvαΛtorHΔosonsHΓnΞHγαrmπonsHπnHπtsHproΞuΛtπonH
ΓnΞHΞαΛΓyHusπnμHtναHγourUψαptonHγπnΓψHstΓtαVHPhysicalpReviewpDTH2021THYX]TH 4.9 3

393 wαΓsurαmαntsHoγHΓnμuψΓrHΞπstΓnΛαHΓnΞHmomαntumHrΓtπoHΞπstrπΔutπonsHπnHtνrααUταtHΓnΞHSHtwoUταtH
γπnΓψHstΓtαsHπnHΛoψψπsπonsVHEuropeanpPhysicalpJournalpCTH2021THbYTHb^Z 4.2 0

392 zrαΛπsπonHψumπnosπtyHmαΓsurαmαntHπnHprotonUprotonHΛoψψπsπonsHΓtHπnHZXY^HΓnΞHZXY_HΓtHmw~VH
EuropeanpPhysicalpJournalpCTH2021THbYTHbXX 4.2 7

391 ~αΓrΛνHγorHtopHsquΓrχHproΞuΛtπonHπnHγuψψyHνΓΞronπΛHγπnΓψHstΓtαsHπnHprotonUprotonHΛoψψπsπonsHΓtH
sgY[HH‘α–VHPhysicalpReviewpDTH2021THYX]TH 4.9 4

390 zπψαupHmπtπμΓtπonHΓtHmw~HπnHY[H‘α–HΞΓtΓVHJournalpofpInstrumentationTH2020THY^THzXcXYbUzXcXYb 1 14

389 zαrγormΓnΛαHoγHtναHmw~HvαvαψUYHtrπμμαrHπnHprotonUprotonHΛoψψπsπonsHΓtHâ��sHgHY[H‘α–VHJournalpofp
InstrumentationTH2020THY^THzYXXYaUzYXXYa 1 23

388 wαΓsurαmαntsHoγHtναH HΔosonHrΓpπΞπtyTHναψπΛπtyTHΞouΔψαUΞπγγαrαntπΓψHΛrossHsαΛtπonsTHΓnΞHΛνΓrμαH
ΓsymmαtryHπnHppHΛoψψπsπonsHΓtHsgY[HH‘α–VHPhysicalpReviewpDTH2020THYXZTH 4.9 4

387 ovπΞαnΛαHγorH‘opH{uΓrχHzroΞuΛtπonHπnHxuΛψαusUxuΛψαusHmoψψπsπonsVHPhysicalpReviewpLettersTH2020TH
YZ^THZZZXXY 7.4 1

386 ~αΓrΛνHγorHΞπrαΛtHtopHsquΓrχHpΓπrHproΞuΛtπonHπnHαvαntsHwπtνHonαHψαptonTHταtsTHΓnΞHmπssπnμHtrΓnsvαrsαH
momαntumHΓtHY[H‘α–HwπtνHtναHmw~HαxpαrπmαntVHJournalpofpHighpEnergypPhysicsTH2020THZXZXTHY 5.4 12

385 sΞαntπγπΛΓtπonHoγHναΓvyTHαnαrμαtπΛTHνΓΞronπΛΓψψyHΞαΛΓyπnμHpΓrtπΛψαsHusπnμHmΓΛνπnαUψαΓrnπnμH
tαΛνnπquαsVHJournalpofpInstrumentationTH2020THY^THzX_XX^UzX_XX^ 1 18

Arthur Moraes
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384 ~αΓrΛνHγorHrαsonΓntHpΓπrHproΞuΛtπonHoγHrπμμsHΔosonsHπnHtναHΔΔZZHΛνΓnnαψHπnHprotonUprotonHΛoψψπsπonsH
ΓtHsgY[HH‘α–VHPhysicalpReviewpDTH2020THYXZTH 4.9 4

383 ~αΓrΛνHγorHΓHψπμνtHΛνΓrμαΞHrπμμsHΔosonHπnHtναHr´–UhΛsHΛνΓnnαψHπnHprotonUprotonHΛoψψπsπonsHΓtHsgY[HH‘α–VH
PhysicalpReviewpDTH2020THYXZTH 4.9 6

382 wαΓsurαmαntHoγHtopHquΓrχHpΓπrHproΞuΛtπonHπnHΓssoΛπΓtπonHwπtνHΓHZHΔosonHπnHprotonUprotonHΛoψψπsπonsH
ΓtHPHsqrt{mΓtνrm{s}}HQHgHY[H‘α–VHJournalpofpHighpEnergypPhysicsTH2020THZXZXTHY 5.4 8

381 ~αΓrΛνHγorHΞπταtHrαsonΓnΛαsHusπnμHαvαntsHwπtνHtνrααHταtsHπnHprotonUprotonHΛoψψπsπonsHΓtHsgY[‘α–VH
PhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2020THbX^THY[^]]b 4.2 1

380 ~αΓrΛνHγorHΞπsΓppαΓrπnμHtrΓΛχsHπnHprotonUprotonHΛoψψπsπonsHΓtHsgY[‘α–VHPhysicspLetters,pSectionpB:p
Nuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2020THbX_THY[^^XZ 4.2 14

379 ~αΓrΛνHγorHΞπrαΛtHpΓπrHproΞuΛtπonHoγHsupαrsymmαtrπΛHpΓrtnαrsHtoHtναHψαptonHπnHprotonUprotonH
ΛoψψπsπonsHΓtVHEuropeanpPhysicalpJournalpCTH2020THbXTHYbc 4.2 3

378 wuψtπpΓrtπΛψαHΛorrαψΓtπonHstuΞπαsHπnHpzΔHΛoψψπsπonsHΓtHsxxgbVY_H‘α–VHPhysicalpReviewpCTH2020THYXYTH 2.7 2

377 wπxαΞHνπμναrUorΞαrHΓnπsotropπΛHγψowHΓnΞHnonψπnαΓrHrαsponsαHΛoαγγπΛπαntsHoγHΛνΓrμαΞHpΓrtπΛψαsHπnH
ΛoψψπsπonsHΓtHΓnΞH^VXZVHEuropeanpPhysicalpJournalpCTH2020THbXTH^[] 4.2 6

376
~αΓrΛνHγorH~upαrsymmαtryHwπtνHΓHmomprαssαΞHwΓssH~pαΛtrumHπnHovαntsHwπtνHΓH~oγtHˇ�HvαptonTHΓH
rπμνψyHonαrμαtπΛHtαtTHΓnΞHvΓrμαHwπssπnμH‘rΓnsvαrsαHwomαntumHπnHzrotonUzrotonHmoψψπsπonsHΓtH
sqrtℓs−gY[HH‘α–VHPhysicalpReviewpLettersTH2020THYZ]THX]YbX[

7.4 3

375 ovπΞαnΛαHγorHPtαxtH{ }tαxtH{ }QHproΞuΛtπonHγromHΞouΔψαUpΓrtonHπntαrΓΛtπonsHπnHprotonâ��protonH
ΛoψψπsπonsHΓtHPsqrt{s}HgHY[HTtαxtH{‘α–}HQVHEuropeanpPhysicalpJournalpCTH2020THbXTHY 4.2 4

374 ~αΓrΛνHγorHproΞuΛtπonHoγHγourHtopHquΓrχsHπnHγπnΓψHstΓtαsHwπtνHsΓmαUsπμnHorHmuψtπpψαHψαptonsHπnH
protonUprotonHΛoψψπsπonsHΓtVHEuropeanpPhysicalpJournalpCTH2020THbXTHa^ 4.2 24

373 ~αΓrΛναsHγorHpνysπΛsHΔαyonΞHtναHstΓnΞΓrΞHmoΞαψHwπtνHtναHvΓrπΓΔψαHπnHνΓΞronπΛHγπnΓψHstΓtαsHwπtνHΓnΞH
wπtνoutHΞπsΓppαΓrπnμHtrΓΛχsHπnHprotonUprotonHΛoψψπsπonsHΓtVHEuropeanpPhysicalpJournalpCTH2020THbXTH[ 4.2 16

372 oxtrΓΛtπonHΓnΞHvΓψπΞΓtπonHoγHΓHnαwHsαtHoγHmw~HpytνπΓbHtunαsHγromHunΞαrψyπnμUαvαntHmαΓsurαmαntsVH
EuropeanpPhysicalpJournalpCTH2020THbXTH] 4.2 61

371 monstrΓπntsHonHtναHˇ�_{ΛY}HvαrsusHˇ�_{ΛZ}HzoψΓrπzΓtπonsHπnHzrotonUzrotonHmoψψπsπonsHΓtHsqrtℓs−gbHH‘α–VH
PhysicalpReviewpLettersTH2020THYZ]THY_ZXXZ 7.4 6

370 ~αΓrΛνHγorHΓHxΓrrowH}αsonΓnΛαHvπμνtαrHtνΓnHZXX´ qα–HnαΛΓyπnμHtoHΓHzΓπrHoγHwuonsHπnHzrotonUzrotonH
moψψπsπonsHΓtHsqrtℓs−gY[HH‘α–VHPhysicalpReviewpLettersTH2020THYZ]THY[YbXZ 7.4 12

369 kHmαΓsurαmαntHoγHtναHrπμμsHΔosonHmΓssHπnHtναHΞπpνotonHΞαΛΓyHΛνΓnnαψVHPhysicspLetters,pSectionpB:p
Nuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2020THbX^THY[^]Z^ 4.2 25

368 ~αΓrΛνHγorHΞΓrχHmΓttαrHpΓrtπΛψαsHproΞuΛαΞHπnHΓssoΛπΓtπonHwπtνHΓHrπμμsHΔosonHπnHprotonUprotonH
ΛoψψπsπonsHΓtHPHsqrt{mΓtνrm{s}}HQHgHY[H‘α–VHJournalpofpHighpEnergypPhysicsTH2020THZXZXTHY 5.4 7

367 kHmuψtπUΞπmαnsπonΓψHsαΓrΛνHγorHnαwHναΓvyHrαsonΓnΛαsHΞαΛΓyπnμHtoHΔoostαΞHTHTHorHΔosonHpΓπrsHπnHtναH
ΞπταtHγπnΓψHstΓtαHΓtHY[´ VHEuropeanpPhysicalpJournalpCTH2020THbXTHZ[a 4.2 10

(2020-2020)
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366 wαΓsurαmαntHoγHsπnμψαUΞπγγrΓΛtπvαHΞπταtHproΞuΛtπonHπnHprotonUprotonHΛoψψπsπonsHΓtHwπtνHtναHmw~HΓnΞH
‘y‘owHαxpαrπmαntsVHEuropeanpPhysicalpJournalpCTH2020THbXTHYY_] 4.2 0

365
wαΓsurαmαntHoγHPνΔoxH{t}{ΔΓr{νΔoxH{t}}}QHnormΓψπsαΞHmuψtπUΞπγγαrαntπΓψHΛrossHsαΛtπonsHπnHP{tαxtH
{p}}{tαxtH{p}}HQHΛoψψπsπonsHΓtHPsqrt{s}gY[T{tαxtH{‘α–}}HQTHΓnΞHsπmuψtΓnαousHΞαtαrmπnΓtπonHoγHtναHstronμH
ΛoupψπnμHstrαnμtνTHtopHquΓrχHpoψαHmΓssTHΓnΞHpΓrtonHΞπstrπΔutπonHγunΛtπonsVHEuropeanpPhysicalp
JournalpCTH2020THbXTHY

4.2 13

364 yΔsαrvΓtπonHoγHtναH˛�ΔXUhtWˇ�˛�iHΞαΛΓyHπnHprotonUprotonHΛoψψπsπonsHΓtHsgY[‘α–VHPhysicspLetters,pSectionp
B:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2020THbXZTHY[^ZX[ 4.2 5

363
wαΓsurαmαntsHoγHproΞuΛtπonHΛrossHsαΛtπonsHoγH ZHΓnΞHsΓmαUsπμnH  HΔosonHpΓπrsHπnHΓssoΛπΓtπonH
wπtνHtwoHταtsHπnHprotonUprotonHΛoψψπsπonsHΓtHsgY[‘α–VHPhysicspLetters,pSectionpB:pNuclear,pElementaryp
ParticlepandpHigh-EnergypPhysicsTH2020THbXcTHY[^aYX

4.2 14

362 kHnααpHxαurΓψHxαtworχHγorH~πmuψtΓnαousHostπmΓtπonHoγHΔHtαtHonαrμyHΓnΞH}αsoψutπonVHComputingp
andpSoftwarepforpBigpScienceTH2020TH]THYX 6 3

361 zαrγormΓnΛαHoγHtναHrαΛonstruΛtπonHΓnΞHπΞαntπγπΛΓtπonHoγHνπμνUmomαntumHmuonsHπnHprotonUprotonH
ΛoψψπsπonsHΓtHâ��sHgHY[H‘α–VHJournalpofpInstrumentationTH2020THY^THzXZXZaUzXZXZa 1 11

360 yΔsαrvΓtπonHoγHtναHl_{s}√{X}Uh¯P[baZQiHnαΛΓyVHPhysicalpReviewpLettersTH2020THYZ^THY^ZXXY 7.4 4

359 wαΓsurαmαntHoγHtναHΓssoΛπΓtαΞHproΞuΛtπonHoγHΓHZHΔosonHwπtνHΛνΓrmHorHΔottomHquΓrχHταtsHπnH
protonUprotonHΛoψψπsπonsHΓtHsgY[HH‘α–VHPhysicalpReviewpDTH2020THYXZTH 4.9 6

358 ~αΓrΛνHγorHpνysπΛsHΔαyonΞHtναHstΓnΞΓrΞHmoΞαψHπnHαvαntsHwπtνHταtsHΓnΞHtwoHsΓmαUsπμnHorHΓtHψαΓstH
tνrααHΛνΓrμαΞHψαptonsHπnHprotonUprotonHΛoψψπsπonsHΓtVHEuropeanpPhysicalpJournalpCTH2020THbXTHa^Z 4.2 2

357 ~tuΞπαsHoγHmνΓrmH{uΓrχHnπγγusπonHπnsπΞαHtαtsH’sπnμHzΔUzΔHΓnΞHppHmoψψπsπonsHΓtH
sqrtℓs_{xx}−g^VXZHH‘α–VHPhysicalpReviewpLettersTH2020THYZ^THYXZXXY 7.4 3

356 kzπmutνΓψHsαpΓrΓtπonHπnHnαΓrψyHΔΓΛχUtoUΔΓΛχHταtHtopoψoμπαsHπnHπnΛψusπvαHZUHΓnΞH[UταtHαvαntsHπnH
ΛoψψπsπonsHΓtVHEuropeanpPhysicalpJournalpCTH2019THacTHaa[ 4.2 0

355
~αΓrΛνHγorHΓHvπμνtHmνΓrμαΞHrπμμsHlosonHnαΛΓyπnμHtoHΓH HlosonHΓnΞHΓHmzUyΞΞHrπμμsHlosonHπnHpπnΓψH
~tΓtαsHwπtνHα˛…˛…HorH˛…˛…˛…HπnHzrotonUzrotonHmoψψπsπonsHΓtHsqrtℓs−gY[HH‘α–VHPhysicalpReviewpLettersTH2019TH
YZ[THY[YbXZ

7.4 6

354
wαΓsurαmαntHoγHαψαΛtrowαΓχH ZHΔosonHproΞuΛtπonHΓnΞHsαΓrΛνHγorHnαwHpνysπΛsHπnH ZHSHtwoHταtsH
αvαntsHπnHppHΛoψψπsπonsHΓtHsgY[‘α–VHPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandp
High-EnergypPhysicsTH2019THac^THZbYU[Xa

4.2 19

353 ~αΓrΛνHγorHnΓrχHwΓttαrHzΓrtπΛψαsHzroΞuΛαΞHπnHkssoΛπΓtπonHwπtνHΓH‘opH{uΓrχHzΓπrHΓtHsqrtℓs−gY[HH‘α–VH
PhysicalpReviewpLettersTH2019THYZZTHXYYbX[ 7.4 7

352 ~αΓrΛνHγorHΓnHvHâ��HvHμΓuμαHΔosonHusπnμHZHUhH]˛…HαvαntsHπnHprotonUprotonHΛoψψπsπonsHΓtHsgY[H‘α–VHPhysicsp
Letters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2019THacZTH[]^U[_b 4.2 29

351 ~αΓrΛνHγorHtναHpΓπrHproΞuΛtπonHoγHψπμνtHtopHsquΓrχsHπnHtναHα´–˛…iHγπnΓψHstΓtαHπnHprotonUprotonHΛoψψπsπonsH
ΓtHPHsqrt{s}gY[HQH‘α–VHJournalpofpHighpEnergypPhysicsTH2019THZXYcTHY 5.4 4

350 momΔπnαΞHmαΓsurαmαntsHoγHrπμμsHΔosonHΛoupψπnμsHπnHprotonUprotonHΛoψψπsπonsHΓtVHEuropeanp
PhysicalpJournalpCTH2019THacTH]ZY 4.2 153

349 wαΓsurαmαntsHoγHtναHrπμμsHΔosonHwπΞtνHΓnΞHΓnomΓψousHr––HΛoupψπnμsHγromHonUsναψψHΓnΞHoγγUsναψψH
proΞuΛtπonHπnHtναHγourUψαptonHγπnΓψHstΓtαVHPhysicalpReviewpDTH2019THccTH 4.9 42
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348
wαΓsurαmαntsHoγHtναHppHUhH ZHπnΛψusπvαHΓnΞHΞπγγαrαntπΓψHproΞuΛtπonHΛrossHsαΛtπonsHΓnΞHΛonstrΓπntsH
onHΛνΓrμαΞHΓnomΓψousHtrπpψαHμΓuμαHΛoupψπnμsHΓtHPHsqrt{s}HQHgHY[H‘α–VHJournalpofpHighpEnergypPhysicsTH
2019THZXYcTHY

5.4 10

347 wαΓsurαmαntsHoγHpropαrtπαsHoγHtναHrπμμsHΔosonHΞαΛΓyπnμHtoHΓH HΔosonHpΓπrHπnHppHΛoψψπsπonsHΓtH
sgY[‘α–VHPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2019THacYTHc_UYZc4.2 27

346 wαΓsurαmαntHoγHtναHproΞuΛtπonHΛrossHsαΛtπonTHtναHtopHquΓrχHmΓssTHΓnΞHtναHstronμHΛoupψπnμH
ΛonstΓntHusπnμHΞπψαptonHαvαntsHπnHppHΛoψψπsπonsHΓtVHEuropeanpPhysicalpJournalpCTH2019THacTH[_b 4.2 27

345 wαΓsurαmαntHoγHtναHαnαrμyHΞαnsπtyHΓsHΓHγunΛtπonHoγHpsαuΞorΓpπΞπtyHπnHprotonâ��protonHΛoψψπsπonsHΓtH
Psqrt{s}HgY[TtαxtH{‘α–}HQVHEuropeanpPhysicalpJournalpCTH2019THacTHY 4.2 7

344 ~αΓrΛνHγorHΞΓrχHmΓttαrHproΞuΛαΞHπnHΓssoΛπΓtπonHwπtνHΓHrπμμsHΔosonHΞαΛΓyπnμHtoHΓHpΓπrHoγHΔottomH
quΓrχsHπnHprotonUprotonHΛoψψπsπonsHΓtVHEuropeanpPhysicalpJournalpCTH2019THacTHZbX 4.2 12

343 ~αΓrΛνHγorHvαΛtorUψπχαHquΓrχsHπnHαvαntsHwπtνHtwoHopposπtαψyHΛνΓrμαΞHψαptonsHΓnΞHταtsHπnH
protonUprotonHΛoψψπsπonsHΓtVHEuropeanpPhysicalpJournalpCTH2019THacTH[_] 4.2 18

342
~αΓrΛνHγorHπnvπsπΔψαHΞαΛΓysHoγHΓHrπμμsHΔosonHproΞuΛαΞHtνrouμνHvαΛtorHΔosonHγusπonHπnH
protonUprotonHΛoψψπsπonsHΓtHsgY[‘α–VHPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandp
High-EnergypPhysicsTH2019THac[TH^ZXU^^Y

4.2 86

341 momΔπnΓtπonHoγH~αΓrΛναsHγorHrπμμsHlosonHzΓπrHzroΞuΛtπonHπnHzrotonUzrotonHmoψψπsπonsHΓtH
sqrtℓs−gY[HH‘α–VHPhysicalpReviewpLettersTH2019THYZZTHYZYbX[ 7.4 35

340 tαtH~νΓpαsHoγHssoψΓtαΞHzνotonU‘ΓμμαΞHtαtsHπnHzΔUzΔHΓnΞHppHmoψψπsπonsHΓtHsqrtℓs_{xx}−g^VXZHH‘α–VH
PhysicalpReviewpLettersTH2019THYZZTHY^ZXXY 7.4 8

339 ~tuΞyHoγHtναHunΞαrψyπnμHαvαntHπnHtopHquΓrχHpΓπrHproΞuΛtπonHπnHΛoψψπsπonsHΓtHY[VHEuropeanpPhysicalp
JournalpCTH2019THacTHYZ[ 4.2 4

338
~αΓrΛνHγorHPHmΓtνrm{t}ovαrψπnα{mΓtνrm{t}}mΓtνrm{r}HQHproΞuΛtπonHπnHtναHPHmΓtνrm{r}toH
mΓtνrm{Δ}ovαrψπnα{mΓtνrm{Δ}}HQHΞαΛΓyHΛνΓnnαψHwπtνHψαptonπΛHPHmΓtνrm{t}ovαrψπnα{mΓtνrm{t}}HQH
ΞαΛΓysHπnHprotonUprotonHΛoψψπsπonsHΓtHPHsqrt{s}gY[HQH‘α–VHJournalpofpHighpEnergypPhysicsTH2019THZXYcTHY

5.4 17

337 ~αΓrΛνHγorHxΓrrowHr˛‡H}αsonΓnΛαsHπnHzrotonUzrotonHmoψψπsπonsHΓtHsqrtℓs−gY[HH‘α–VHPhysicalpReviewp
LettersTH2019THYZZTHXbYbX] 7.4 1

336 yΔsαrvΓtπonHoγH‘woHoxΛπtαΞHl_{Λ}√{S}H~tΓtαsHΓnΞHwαΓsurαmαntHoγHtναHl_{Λ}√{S}PZ~QHwΓssHπnHppH
moψψπsπonsHΓtHsqrtℓs−gY[HH‘α–VHPhysicalpReviewpLettersTH2019THYZZTHY[ZXXY 7.4 31

335 ~αΓrΛνHγorHναΓvyHrαsonΓnΛαsHΞαΛΓyπnμHπntoHtwoHrπμμsHΔosonsHorHπntoHΓHrπμμsHΔosonHΓnΞHΓH HorHZH
ΔosonHπnHprotonUprotonHΛoψψπsπonsHΓtHY[H‘α–VHJournalpofpHighpEnergypPhysicsTH2019THZXYcTHY 5.4 7

334 ~αΓrΛνHγorHΞΓrχHmΓttαrHproΞuΛαΞHπnHΓssoΛπΓtπonHwπtνHΓHsπnμψαHtopHquΓrχHorHΓHtopHquΓrχHpΓπrHπnH
protonUprotonHΛoψψπsπonsHΓtHPHsqrt{s}gY[HQH‘α–VHJournalpofpHighpEnergypPhysicsTH2019THZXYcTHY 5.4 8

333 mαntrΓψπtyHΓnΞHpsαuΞorΓpπΞπtyHΞαpαnΞαnΛαHoγHtναHtrΓnsvαrsαHαnαrμyHΞαnsπtyHπnHpzΔHΛoψψπsπonsHΓtH
sxxg^VXZH‘α–VHPhysicalpReviewpCTH2019THYXXTH 2.7 2

332 ~αΓrΛνHγorHtναHproΞuΛtπonHoγH ´– ´– iHαvαntsHΓtHsgY[HH‘α–VHPhysicalpReviewpDTH2019THYXXTH 4.9 3

331 ~αΓrΛνHγorHΓssoΛπΓtαΞHproΞuΛtπonHoγHΓHrπμμsHΔosonHΓnΞHΓHsπnμψαHtopHquΓrχHπnHprotonUprotonH
ΛoψψπsπonsHΓtHsgY[HH‘α–VHPhysicalpReviewpDTH2019THccTH 4.9 13
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330 ~αΓrΛνHγorHΓHναΓvyHrαsonΓnΛαHΞαΛΓyπnμHtoHΓHtopHquΓrχHΓnΞHΓHvαΛtorUψπχαHtopHquΓrχHπnHtναHψαptonHSH
ταtsHγπnΓψHstΓtαHπnHppHΛoψψπsπonsHΓtHPsqrt{s}HgHY[TtαxtH{‘α–}HQVHEuropeanpPhysicalpJournalpCTH2019THacTHY 4.2 6

329
~αΓrΛνHγorHΞΓrχHmΓttαrHπnHαvαntsHwπtνHΓHψαptoquΓrχHΓnΞHmπssπnμHtrΓnsvαrsαHmomαntumHπnH
protonUprotonHΛoψψπsπonsHΓtHY[H‘α–VHPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandp
High-EnergypPhysicsTH2019THac^THa_Ucc

4.2 2

328 ~αΓrΛνHγorHΓHναΓvyHpsαuΞosΛΓψΓrHΔosonHΞαΛΓyπnμHtoHΓHZHΓnΞHΓHrπμμsHΔosonHΓtVHEuropeanpPhysicalp
JournalpCTH2019THacTH^_] 4.2 20

327 wαΓsurαmαntHoγHtναHtopHquΓrχHmΓssHπnHtναHΓψψUταtsHγπnΓψHstΓtαHΓtHΓnΞHΛomΔπnΓtπonHwπtνHtναH
ψαptonSταtsHΛνΓnnαψVHEuropeanpPhysicalpJournalpCTH2019THacTH[Y[ 4.2 13

326
~αΓrΛνHγorHψonμUψπvαΞHpΓrtπΛψαsHusπnμHnonpromptHταtsHΓnΞHmπssπnμHtrΓnsvαrsαHmomαntumHwπtνH
protonUprotonHΛoψψπsπonsHΓtHsgY[‘α–VHPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandp
High-EnergypPhysicsTH2019THacaTHY[]ba_

4.2 15

325 momΔπnΓtπonHoγHmw~HsαΓrΛναsHγorHναΓvyHrαsonΓnΛαsHΞαΛΓyπnμHtoHpΓπrsHoγHΔosonsHorHψαptonsVHPhysicsp
Letters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2019THacbTHY[]c^Z 4.2 10

324
~αΓrΛνHγorHΓnomΓψousHαψαΛtrowαΓχHproΞuΛtπonHoγHvαΛtorHΔosonHpΓπrsHπnHΓssoΛπΓtπonHwπtνHtwoHταtsHπnH
protonUprotonHΛoψψπsπonsHΓtHY[H‘α–VHPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandp
High-EnergypPhysicsTH2019THacbTHY[]cb^

4.2 16

323 knHαmΔαΞΞπnμHtαΛνnπquαHtoHΞαtαrmπnαHˇ�ˇ�HΔΓΛχμrounΞsHπnHprotonUprotonHΛoψψπsπonHΞΓtΓVHJournalpofp
InstrumentationTH2019THY]THzX_X[ZUzX_X[Z 1 5

322 zαrγormΓnΛαHoγHmπssπnμHtrΓnsvαrsαHmomαntumHrαΛonstruΛtπonHπnHprotonUprotonHΛoψψπsπonsHΓtHâ��sHgHY[H
‘α–HusπnμHtναHmw~HΞαtαΛtorVHJournalpofpInstrumentationTH2019THY]THzXaXX]UzXaXX] 1 39

321 wαΓsurαmαntHoγHtναHtopHquΓrχH±uχΓwΓHΛoupψπnμHγromHtt´flHχπnαmΓtπΛHΞπstrπΔutπonsHπnHtναHψαptonSταtsH
γπnΓψHstΓtαHπnHprotonUprotonHΛoψψπsπonsHΓtHsgY[HH‘α–VHPhysicalpReviewpDTH2019THYXXTH 4.9 5

320 wαΓsurαmαntsHoγHΞπγγαrαntπΓψHZHΔosonHproΞuΛtπonHΛrossHsαΛtπonsHπnHprotonUprotonHΛoψψπsπonsHΓtHPH
sqrt{s}HQHgHY[H‘α–VHJournalpofpHighpEnergypPhysicsTH2019THZXYcTHY 5.4 11

319 ~tuΞyHoγHtναHPH{mΓtνrm{l}}√{S}toHmΓtνrm{t}WuppsπHovαrψπnα{vΓmΔΞΓ}mΓtνrm{p}HQHΞαΛΓyHπnH
protonUprotonHΛoψψπsπonsHΓtHPHsqrt{s}HQHgHbH‘α–VHJournalpofpHighpEnergypPhysicsTH2019THZXYcTHY 5.4 1

318 ~αΓrΛνHγorHψowUmΓssHrαsonΓnΛαsHΞαΛΓyπnμHπntoHΔottomHquΓrχUΓntπquΓrχHpΓπrsHπnHprotonUprotonH
ΛoψψπsπonsHΓtHsgY[HH‘α–VHPhysicalpReviewpDTH2019THccTH 4.9 12

317 ~αΓrΛνHγorHpΓπrUproΞuΛαΞHtνrααUταtHrαsonΓnΛαsHπnHprotonUprotonHΛoψψπsπonsHΓtHsgY[HH‘α–VHPhysicalp
ReviewpDTH2019THccTH 4.9 2

316 monstrΓπntsHonHΓnomΓψousHr––HΛoupψπnμsHγromHtναHproΞuΛtπonHoγHrπμμsHΔosonsHΞαΛΓyπnμHtoHˇ�HψαptonH
pΓπrsVHPhysicalpReviewpDTH2019THYXXTH 4.9 11

315 ~αΓrΛνHγorHψowHmΓssHvαΛtorHrαsonΓnΛαsHΞαΛΓyπnμHπntoHquΓrχUΓntπquΓrχHpΓπrsHπnHprotonUprotonH
ΛoψψπsπonsHΓtHsgY[HH‘α–VHPhysicalpReviewpDTH2019THYXXTH 4.9 10

314 wαΓsurαmαntHoγHtναHΞπγγαrαntπΓψHnrαψψU±ΓnHΛrossHsαΛtπonHπnHprotonUprotonHΛoψψπsπonsHΓtHPH
sqrt{mΓtνrm{s}}HQHgHY[H‘α–VHJournalpofpHighpEnergypPhysicsTH2019THZXYcTHY 5.4 6

313 ~αΓrΛνHγorHψonμUψπvαΞHpΓrtπΛψαsHusπnμHΞαψΓyαΞHpνotonsHπnHprotonUprotonHΛoψψπsπonsHΓtHsgY[HH‘α–VH
PhysicalpReviewpDTH2019THYXXTH 4.9 7

Arthur Moraes
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312 ~αΓrΛνHγorHvowUwΓssH{uΓrχUkntπquΓrχH}αsonΓnΛαsHzroΞuΛαΞHπnHkssoΛπΓtπonHwπtνHΓHzνotonHΓtH
sqrtℓs−gY[HH‘α–VHPhysicalpReviewpLettersTH2019THYZ[THZ[YbX[ 7.4 7

311
wαΓsurαmαntHoγHΞπγγαrαntπΓψHΛrossHsαΛtπonsHγorHZHΔosonHpΓπrHproΞuΛtπonHπnHΓssoΛπΓtπonHwπtνHταtsHΓtH
sgbHΓnΞHY[H‘α–VHPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2019
THabcTHYcU]]

4.2 3

310 snΛψusπvαH~αΓrΛνHγorHΓHrπμνψyHloostαΞHrπμμsHlosonHnαΛΓyπnμHtoHΓHlottomH{uΓrχUkntπquΓrχHzΓπrVH
PhysicalpReviewpLettersTH2018THYZXTHXaYbXZ 7.4 30

309
yΔsαrvΓtπonHoγHoψαΛtrowαΓχHzroΞuΛtπonHoγH~ΓmαU~πμnH HlosonHzΓπrsHπnHtναH‘woHtαtHΓnΞH‘woH
~ΓmαU~πμnHvαptonHpπnΓψH~tΓtαHπnHzrotonUzrotonHmoψψπsπonsHΓtHsqrtℓs−gY[HH‘α–VHPhysicalpReviewpLettersTH
2018THYZXTHXbYbXY

7.4 50

308 yΔsαrvΓtπonHoγHmorrαψΓtαΞHkzπmutνΓψHknπsotropyHpourπαrHrΓrmonπΛsHπnHppHΓnΞHpSzΔHmoψψπsπonsHΓtHtναH
vrmVHPhysicalpReviewpLettersTH2018THYZXTHXcZ[XY 7.4 27

307 ~tuΞyHoγHΞπταtHαvαntsHwπtνHΓHψΓrμαHrΓpπΞπtyHμΓpHΔαtwααnHtναHtwoHψαΓΞπnμHταtsHπnHppHΛoψψπsπonsHΓtVH
EuropeanpPhysicalpJournalpCTH2018THabTHZ]Z 4.2 4

306 wαΓsurαmαntHoγHtναH~pψπttπnμHpunΛtπonHπnHppHΓnΞHzΔUzΔHmoψψπsπonsHΓtHsqrtℓs_{xx}−g^VXZHH‘α–VH
PhysicalpReviewpLettersTH2018THYZXTHY]Z[XZ 7.4 27

305 wαΓsurαmαntHoγHquΓrχonπumHproΞuΛtπonHΛrossHsαΛtπonsHπnHppHΛoψψπsπonsHΓtHsgY[‘α–VHPhysicspLetters,p
SectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2018THabXTHZ^YUZaZ 4.2 20

304 zsαuΞorΓpπΞπtyHΞπstrπΔutπonsHoγHΛνΓrμαΞHνΓΞronsHπnHprotonUψαΓΞHΛoψψπsπonsHΓtHPH
sqrt{s_{mΓtνrm{xx}}}g^VXZHQHΓnΞHbVY_H‘α–VHJournalpofpHighpEnergypPhysicsTH2018THZXYbTHY 5.4 4

303 yΔsαrvΓtπonHoγHtναHrπμμsHΔosonHΞαΛΓyHtoHΓHpΓπrHoγHˇ�HψαptonsHwπtνHtναHmw~HΞαtαΛtorVHPhysicspLetters,p
SectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2018THaacTHZb[U[Y_ 4.2 78

302 ~αΓrΛνHγorHrπμμsπnoHpΓπrHproΞuΛtπonHπnHppHΛoψψπsπonsHΓtHsgY[HH‘α–HπnHγπnΓψHstΓtαsHwπtνHψΓrμαHmπssπnμH
trΓnsvαrsαHmomαntumHΓnΞHtwoHrπμμsHΔosonsHΞαΛΓyπnμHvπΓHrUhΔΔ´flVHPhysicalpReviewpDTH2018THcaTH 4.9 8

301
~αΓrΛνHγorHrαsonΓntHΓnΞHnonrαsonΓntHrπμμsHΔosonHpΓπrHproΞuΛtπonHπnHtναHPH
mΓtνrm{Δ}ovαrψπnα{mΓtνrm{Δ}}mΓtνπt{αψψHnuHαψψHnuH}HQHγπnΓψHstΓtαHπnHprotonUprotonHΛoψψπsπonsHΓtHPH
sqrt{s}gY[HQH‘α–VHJournalpofpHighpEnergypPhysicsTH2018THZXYbTHY

5.4 19

300
~αΓrΛνHγorHναΓvyHrαsonΓnΛαsHΞαΛΓyπnμHtoHΓHtopHquΓrχHΓnΞHΓHΔottomHquΓrχHπnHtναHψαptonSταtsHγπnΓψH
stΓtαHπnHprotonâ��protonHΛoψψπsπonsHΓtHY[H‘α–VHPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlep
andpHigh-EnergypPhysicsTH2018THaaaTH[cU_[

4.2 14

299
wαΓsurαmαntsHoγHtt´flHΛrossHsαΛtπonsHπnHΓssoΛπΓtπonHwπtνHΔHταtsHΓnΞHπnΛψusπvαHταtsHΓnΞHtναπrHrΓtπoHusπnμH
ΞπψαptonHγπnΓψHstΓtαsHπnHppHΛoψψπsπonsHΓtHsgY[‘α–VHPhysicspLetters,pSectionpB:pNuclear,pElementaryp
ParticlepandpHigh-EnergypPhysicsTH2018THaa_TH[^^U[ab

4.2 12

298 ~αΓrΛνHγorHnαwHpνysπΛsHπnHαvαntsHwπtνHΓHψαptonπΛΓψψyHΞαΛΓyπnμHZHΔosonHΓnΞHΓHψΓrμαHtrΓnsvαrsαH
momαntumHπmΔΓψΓnΛαHπnHprotonUprotonHΛoψψπsπonsHΓtHgHY[VHEuropeanpPhysicalpJournalpCTH2018THabTHZcY 4.2 17

297 wαΓsurαmαntsHoγHtναHproΞuΛtπonHΛrossHsαΛtπonHΓnΞHtναHΔrΓnΛνπnμHγrΓΛtπonTHΓnΞHΛonstrΓπntsHonH
ΓnomΓψousHtrπpψαHμΓuμαHΛoupψπnμsHΓtVHEuropeanpPhysicalpJournalpCTH2018THabTHY_^ 4.2 29

296 wαΓsurαmαntHoγHΓssoΛπΓtαΞHZHSHΛνΓrmHproΞuΛtπonHπnHprotonUprotonHΛoψψπsπonsHΓtVHEuropeanpPhysicalp
JournalpCTH2018THabTHZba 4.2 11

295
wαΓsurαmαntHoγHtναHπnΛψusπvαHPHmΓtνrm{t}ovαrψπnα{mΓtνrm{t}}HQHΛrossHsαΛtπonHπnHppHΛoψψπsπonsHΓtHPH
sqrt{s}g^VXZHQH‘α–HusπnμHγπnΓψHstΓtαsHwπtνHΓtHψαΓstHonαHΛνΓrμαΞHψαptonVHJournalpofpHighpEnergypPhysicsTH
2018THZXYbTHY

5.4 3

(2018-2019)
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294
~αΓrΛνHγorHnαwHpναnomαnΓHπnHγπnΓψHstΓtαsHwπtνHtwoHopposπtαUΛνΓrμαTHsΓmαUγψΓvorHψαptonsTHταtsTHΓnΞH
mπssπnμHtrΓnsvαrsαHmomαntumHπnHppHΛoψψπsπonsHΓtHPHsqrt{s}gY[HQH‘α–VHJournalpofpHighpEnergypPhysicsTH
2018THZXYbTHY

5.4 2

293
~αΓrΛνHγorHsupαrsymmαtryHπnHαvαntsHwπtνHΓtHψαΓstHtνrααHαψαΛtronsHorHmuonsTHταtsTHΓnΞHmπssπnμH
trΓnsvαrsαHmomαntumHπnHprotonUprotonHΛoψψπsπonsHΓtHPHsqrt{s}gY[HQH‘α–VHJournalpofpHighpEnergyp
PhysicsTH2018THZXYbTHY

5.4 4

292 momΔπnαΞHsαΓrΛνHγorHαψαΛtrowαΓχHproΞuΛtπonHoγHΛνΓrμπnosHΓnΞHnαutrΓψπnosHπnHprotonUprotonH
ΛoψψπsπonsHΓtHPHsqrt{s}gY[HQH‘α–VHJournalpofpHighpEnergypPhysicsTH2018THZXYbTHY 5.4 45

291 ~αΓrΛνHγorHαψαΛtrowαΓχHproΞuΛtπonHoγHΛνΓrμπnosHΓnΞHnαutrΓψπnosHπnHmuψtπψαptonHγπnΓψHstΓtαsHπnH
protonUprotonHΛoψψπsπonsHΓtHPHsqrt{s}gY[HQH‘α–VHJournalpofpHighpEnergypPhysicsTH2018THZXYbTHY 5.4 40

290 wαΓsurαmαntHoγHΞπγγαrαntπΓψHΛrossHsαΛtπonsHπnHtναHχπnαmΓtπΛHΓnμuψΓrHvΓrπΓΔψαHiRHγorHπnΛψusπvαHZH
ΔosonHproΞuΛtπonHπnHppHΛoψψπsπonsHΓtHPHsqrt{s}gbHQH‘α–VHJournalpofpHighpEnergypPhysicsTH2018THZXYbTHY 5.4 2

289 mompΓrπnμHtrΓnsvαrsαHmomαntumHΔΓψΓnΛαHoγHΔHταtHpΓπrsHπnHppHΓnΞHzΔzΔHΛoψψπsπonsHΓtHPH
sqrt{s_{mΓtνrm{xx}}}g^VXZHQH‘α–VHJournalpofpHighpEnergypPhysicsTH2018THZXYbTHY 5.4 8

288 wαΓsurαmαntHoγHnormΓψπzαΞHΞπγγαrαntπΓψHPHmΓtνrm{t}ovαrψπnα{mΓtνrm{t}}HQHΛrossHsαΛtπonsHπnHtναH
ΞπψαptonHΛνΓnnαψHγromHppHΛoψψπsπonsHΓtHPHsqrt{s}gY[HQH‘α–VHJournalpofpHighpEnergypPhysicsTH2018THZXYbTHY 5.4 12

287 monstrΓπntsHonHtναHΞouΔψαUpΓrtonHsΛΓttαrπnμHΛrossHsαΛtπonHγromHsΓmαUsπμnH HΔosonHpΓπrHproΞuΛtπonH
πnHprotonUprotonHΛoψψπsπonsHΓtHPHsqrt{s}gbHQH‘α–VHJournalpofpHighpEnergypPhysicsTH2018THZXYbTHY 5.4 13

286 ~αΓrΛνHγorHZZHrαsonΓnΛαsHπnHtναHZâ��Z˛‰HγπnΓψHstΓtαHπnHprotonUprotonHΛoψψπsπonsHΓtHY[H‘α–VHJournalpofp
HighpEnergypPhysicsTH2018THZXYbTHY 5.4 3

285 ~αΓrΛνHγorHmΓssπvαHrαsonΓnΛαsHΞαΛΓyπnμHπntoH  TH ZTHZZTHq THΓnΞHqZHwπtνHΞπταtHγπnΓψHstΓtαsHΓtH
sgY[HH‘α–VHPhysicalpReviewpDTH2018THcaTH 4.9 20

284 wαΓsurαmαntHoγHtναH˛�ΔHpoψΓrπzΓtπonHΓnΞHΓnμuψΓrHpΓrΓmαtαrsHπnH˛�ΔUhtWˇ�˛�HΞαΛΓysHγromHppHΛoψψπsπonsH
ΓtHsgaHΓnΞHbH‘α–VHPhysicalpReviewpDTH2018THcaTH 4.9 6

283
~αΓrΛνHγorHμΓuμαUmαΞπΓtαΞHsupαrsymmαtryHπnHαvαntsHwπtνHΓtHψαΓstHonαHpνotonHΓnΞHmπssπnμH
trΓnsvαrsαHmomαntumHπnHppHΛoψψπsπonsHΓtHsgY[‘α–VHPhysicspLetters,pSectionpB:pNuclear,pElementaryp
ParticlepandpHigh-EnergypPhysicsTH2018THabXTHYYbUY][

4.2 9

282 wαΓsurαmαntHoγHΞπγγαrαntπΓψHΛrossHsαΛtπonsHγorHtναHproΞuΛtπonHoγHtopHquΓrχHpΓπrsHΓnΞHoγHΓΞΞπtπonΓψH
ταtsHπnHψαptonSταtsHαvαntsHγromHppHΛoψψπsπonsHΓtHsgY[HH‘α–VHPhysicalpReviewpDTH2018THcaTH 4.9 20

281 ~αΓrΛνHγorHnαwHpνysπΛsHπnHγπnΓψHstΓtαsHwπtνHΓnHαnαrμαtπΛHταtHorHΓHνΓΞronπΛΓψψyHΞαΛΓyπnμH HorHZHΔosonH
ΓnΞHtrΓnsvαrsαHmomαntumHπmΔΓψΓnΛαHΓtHsgY[HH‘α–VHPhysicalpReviewpDTH2018THcaTH 4.9 51

280 tαtHpropαrtπαsHπnHzΔzΔHΓnΞHppHΛoψψπsπonsHΓtHPHsqrt{s_{mΓtνrm{x}emΓtνrm{x}}}g^VXZHQH‘α–VHJournalpofp
HighpEnergypPhysicsTH2018THZXYbTHY 5.4 7

279 ~αΓrΛνHγorHsupαrsymmαtryHwπtνHrπμμsHΔosonHtoHΞπpνotonHΞαΛΓysHusπnμHtναHrΓzorHvΓrπΓΔψαsHΓtH
sgY[‘α–VHPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2018THaacTHY__UYcX4.2 4

278
~αΓrΛνHγorHpΓπrHproΞuΛtπonHoγHvαΛtorUψπχαHquΓrχsHπnHtναHΔ Δi HΛνΓnnαψHγromHprotonâ��protonH
ΛoψψπsπonsHΓtHsgY[‘α–VHPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysics
TH2018THaacTHbZUYX_

4.2 29

277 wαΓsurαmαntHoγHtναHΓssoΛπΓtαΞHproΞuΛtπonHoγHΓHsπnμψαHtopHquΓrχHΓnΞHΓHZHΔosonHπnHppHΛoψψπsπonsHΓtH
sgY[‘α–VHPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2018THaacTH[^bU[b]4.2 11
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276 ~αΓrΛνHγorHnαwHψonμUψπvαΞHpΓrtπΛψαsHΓtHsgY[H‘α–VHPhysicspLetters,pSectionpB:pNuclear,pElementaryp
ParticlepandpHigh-EnergypPhysicsTH2018THabXTH][ZU]^] 4.2 20

275
~αΓrΛνHγorHsupαrsymmαtryHπnHαvαntsHwπtνHonαHψαptonHΓnΞHmuψtπpψαHταtsHαxpψoπtπnμHtναHΓnμuψΓrH
ΛorrαψΓtπonHΔαtwααnHtναHψαptonHΓnΞHtναHmπssπnμHtrΓnsvαrsαHmomαntumHπnHprotonâ��protonHΛoψψπsπonsH
ΓtHsgY[‘α–VHPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2018TH
abXTH[b]U]Xc

4.2 2

274 zαrγormΓnΛαHoγHtναHmw~HmuonHΞαtαΛtorHΓnΞHmuonHrαΛonstruΛtπonHwπtνHprotonUprotonHΛoψψπsπonsHΓtH
â��sgY[H‘α–VHJournalpofpInstrumentationTH2018THY[THzX_XY^UzX_XY^ 1 118

273 ~αΓrΛνHγorHstΓnΞΓrΞHmoΞαψHproΞuΛtπonHoγHγourHtopHquΓrχsHwπtνHsΓmαUsπμnHΓnΞHmuψtπψαptonHγπnΓψH
stΓtαsHπnHprotonUprotonHΛoψψπsπonsHΓtVHEuropeanpPhysicalpJournalpCTH2018THabTHY]X 4.2 20

272 oψψπptπΛHpψowHoγHmνΓrmHΓnΞH~trΓnμαHrΓΞronsHπnHrπμνUwuψtπpψπΛπtyHpSzΔHmoψψπsπonsHΓtH
sqrtℓs_{xx}−gbVY_HH‘α–VHPhysicalpReviewpLettersTH2018THYZYTHXbZ[XY 7.4 35

271 ~αΓrΛνHγorHtopHsquΓrχsHΓnΞHΞΓrχHmΓttαrHpΓrtπΛψαsHπnHopposπtαUΛνΓrμαHΞπψαptonHγπnΓψHstΓtαsHΓtH
sgY[HH‘α–VHPhysicalpReviewpDTH2018THcaTH 4.9 26

270 yΔsαrvΓtπonHoγHttℓovαrH´fl−rHzroΞuΛtπonVHPhysicalpReviewpLettersTH2018THYZXTHZ[YbXY 7.4 96

269 ~αΓrΛνHγorHrαΓvyHxαutrΓψHvαptonsHπnHovαntsHwπtνH‘νrααHmνΓrμαΞHvαptonsHπnHzrotonUzrotonH
moψψπsπonsHΓtHsqrtℓs−gY[HH‘α–VHPhysicalpReviewpLettersTH2018THYZXTHZZYbXY 7.4 62

268 ~αΓrΛνHγorHvαΛtorψπχαHψπμνtUγψΓvorHquΓrχHpΓrtnαrsHπnHprotonUprotonHΛoψψπsπonsHΓtHsgbHH‘α–VHPhysicalp
ReviewpDTH2018THcaTH 4.9 6

267
~αΓrΛνHγorHsπnμψαHproΞuΛtπonHoγHΓHvαΛtorUψπχαH‘HquΓrχHΞαΛΓyπnμHtoHΓHZHΔosonHΓnΞHΓHtopHquΓrχHπnH
protonâ��protonHΛoψψπsπonsHΓtHsgY[‘α–VHPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandp
High-EnergypPhysicsTH2018THabYTH^a]U_XX

4.2 24

266
~αΓrΛνHγorHΓHmΓssπvαHrαsonΓnΛαHΞαΛΓyπnμHtoHΓHpΓπrHoγHrπμμsHΔosonsHπnHtναHγourHΔHquΓrχHγπnΓψHstΓtαHπnH
protonâ��protonHΛoψψπsπonsHΓtHsgY[‘α–VHPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandp
High-EnergypPhysicsTH2018THabYTHZ]]UZ_c

4.2 22

265 ~αΓrΛνHγorHtναH¯P^^_bQH~tΓtαHnαΛΓyπnμHπntoHl_{s}√{X}ˇ�√{´–}HπnHzrotonUzrotonHmoψψπsπonsHΓtH
sqrtℓs−gbHH‘α–VHPhysicalpReviewpLettersTH2018THYZXTHZXZXX^ 7.4 36

264
wαΓsurαmαntsHoγHtναHPmΓtνrmH{p}mΓtνrmH{p}rπμνtΓrrowHmΓtνrm{Z}mΓtνrm{Z}QHproΞuΛtπonHΛrossH
sαΛtπonHΓnΞHtναHPmΓtνrm{Z}rπμνtΓrrowH]αψψHQHΔrΓnΛνπnμHγrΓΛtπonTHΓnΞHΛonstrΓπntsHonHΓnomΓψousHtrπpψαH
μΓuμαHΛoupψπnμsHΓtHPsqrt{s}HgHY[TtαxtH{‘α–}HQH2018THabTHY

3

263
kzπmutνΓψHΓnπsotropyHoγHΛνΓrμαΞHpΓrtπΛψαsHwπtνHtrΓnsvαrsαHmomαntumHupHtoHYXX´ qα–WΛHπnHzΔzΔH
ΛoψψπsπonsHΓtHsxxg^VXZ´ ‘α–VHPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-Energyp
PhysicsTH2018THaa_THYc^UZY_

4.2 27

262 ~αΓrΛνHγorHPHmΓtνrm{t}ovαrψπnα{mΓtνrm{t}}mΓtνrm{r}HQHproΞuΛtπonHπnHtναHΓψψUταtHγπnΓψHstΓtαHπnH
protonUprotonHΛoψψπsπonsHΓtHPHsqrt{s}gY[HQH‘α–VHJournalpofpHighpEnergypPhysicsTH2018THZXYbTHY 5.4 13

261
~αΓrΛνHγorHναΓvyHrαsonΓnΛαsHΞαΛΓyπnμHπntoHΓHvαΛtorHΔosonHΓnΞHΓHrπμμsHΔosonHπnHγπnΓψHstΓtαsHwπtνH
ΛνΓrμαΞHψαptonsTHnαutrπnosHΓnΞHΔHquΓrχsHΓtHPHsqrt{s}gY[HQH‘α–VHJournalpofpHighpEnergypPhysicsTH2018TH
ZXYbTHY

5.4 7

260 ~αΓrΛνHγorHnΓturΓψHΓnΞHspψπtHsupαrsymmαtryHπnHprotonUprotonHΛoψψπsπonsHΓtHPHsqrt{s}gY[HQH‘α–HπnHγπnΓψH
stΓtαsHwπtνHταtsHΓnΞHmπssπnμHtrΓnsvαrsαHmomαntumVHJournalpofpHighpEnergypPhysicsTH2018THZXYbTHY 5.4 39

259 ~αΓrΛνHγorHΞαΛΓysHoγHstoppαΞHαxotπΛHψonμUψπvαΞHpΓrtπΛψαsHproΞuΛαΞHπnHprotonUprotonHΛoψψπsπonsHΓtHPH
sqrt{s}gY[HQH‘α–VHJournalpofpHighpEnergypPhysicsTH2018THZXYbTHY 5.4 6

(2018-2018)
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258 zrαΛπsπonHmαΓsurαmαntHoγHtναHstruΛturαHoγHtναHmw~HπnnαrHtrΓΛχπnμHsystαmHusπnμHnuΛψαΓrH
πntαrΓΛtπonsVHJournalpofpInstrumentationTH2018THY[THzYXX[]UzYXX[] 1 7

257 wαΓsurαmαntHoγHtναHtopHquΓrχHmΓssHwπtνHψαptonSταtsHγπnΓψHstΓtαsHusπnμHΛoψψπsπonsHΓtVHEuropeanp
PhysicalpJournalpCTH2018THabTHbcY 4.2 13

256 wαΓsurαmαntsHoγHrπμμsHΔosonHpropαrtπαsHπnHtναHΞπpνotonHΞαΛΓyHΛνΓnnαψHπnHprotonUprotonHΛoψψπsπonsH
ΓtHPHsqrt{s}gY[HQH‘α–VHJournalpofpHighpEnergypPhysicsTH2018THZXYbTHY 5.4 37

255 ~αΓrΛνHγorHvαptoquΓrχsHmoupψαΞHtoH‘νπrΞUqαnαrΓtπonH{uΓrχsHπnHzrotonUzrotonHmoψψπsπonsHΓtH
sqrtℓs−gY[HH‘α–VHPhysicalpReviewpLettersTH2018THYZYTHZ]YbXZ 7.4 20

254 wαΓsurαmαntHoγHταtHsuΔstruΛturαHoΔsαrvΓΔψαsHπnHtt´flHαvαntsHγromHprotonUprotonHΛoψψπsπonsHΓtH
sgY[HH‘α–VHPhysicalpReviewpDTH2018THcbTH 4.9 12

253 ~αΓrΛνHγorHZ˛‡HrαsonΓnΛαsHusπnμHψαptonπΛHΓnΞHνΓΞronπΛHγπnΓψHstΓtαsHπnHprotonUprotonHΛoψψπsπonsHΓtHPH
sqrt{s}gY[HQH‘α–VHJournalpofpHighpEnergypPhysicsTH2018THZXYbTHY 5.4 11

252 ~αΓrΛνHγorHΔψΓΛχHνoψαsHΓnΞHspνΓψαronsHπnHνπμνUmuψtπpψπΛπtyHγπnΓψHstΓtαsHπnHprotonUprotonHΛoψψπsπonsHΓtHPH
sqrt{s}gY[HQH‘α–VHJournalpofpHighpEnergypPhysicsTH2018THZXYbTHY 5.4 9

251 zαrγormΓnΛαHoγHrαΛonstruΛtπonHΓnΞHπΞαntπγπΛΓtπonHoγHˇ�HψαptonsHΞαΛΓyπnμHtoHνΓΞronsHΓnΞHvˇ�HπnHppH
ΛoψψπsπonsHΓtHâ��sgY[H‘α–VHJournalpofpInstrumentationTH2018THY[THzYXXX^UzYXXX^ 1 29

250 ~αΓrΛνHγorHtνπrΞUμαnαrΓtπonHsΛΓψΓrHψαptoquΓrχsHΞαΛΓyπnμHtoHΓHtopHquΓrχHΓnΞHΓHψαptonHΓtVHEuropeanp
PhysicalpJournalpCTH2018THabTHaXa 4.2 23

249 wαΓsurαmαntHoγHΞπγγαrαntπΓψHΛrossHsαΛtπonsHγorHΔosonHproΞuΛtπonHπnHΓssoΛπΓtπonHwπtνHταtsHπnH
protonUprotonHΛoψψπsπonsHΓtVHEuropeanpPhysicalpJournalpCTH2018THabTHc_^ 4.2 19

248 ~tuΞπαsHoγHΓnΞHmαsonsHπnΛψuΞπnμHtναHoΔsαrvΓtπonHoγHtναHΞαΛΓyHπnHprotonUprotonHΛoψψπsπonsHΓtVH
EuropeanpPhysicalpJournalpCTH2018THabTHc[c 4.2 12

247 yΔsαrvΓtπonHoγHtναHZUhˇ�â��√{S}â��√{U}HnαΛΓyHπnHppHmoψψπsπonsHΓtHsqrtℓs−gY[HH‘α–VHPhysicalpReviewpLettersTH
2018THYZYTHY]YbXY 7.4 1

246 ~αΓrΛνHγorHΓHναΓvyHrαsonΓnΛαHΞαΛΓyπnμHπntoHΓHZHΔosonHΓnΞHΓHZHorH HΔosonHπnHZâ��ZqHγπnΓψHstΓtαsHΓtHPH
sqrt{s}gY[HQH‘α–VHJournalpofpHighpEnergypPhysicsTH2018THZXYbTHY 5.4 7

245 wαΓsurαmαntHoγHΛνΓrμαΞHpΓrtπΛψαHspαΛtrΓHπnHmπnπmumUΔπΓsHαvαntsHγromHprotonUprotonHΛoψψπsπonsHΓtVH
EuropeanpPhysicalpJournalpCTH2018THabTH_ca 4.2 9

244 ~αΓrΛνHγorHψαptonUγψΓvorHvπoψΓtπnμHΞαΛΓysHoγHναΓvyHrαsonΓnΛαsHΓnΞHquΓntumHΔψΓΛχHνoψαsHtoHα˛…HγπnΓψH
stΓtαsHπnHprotonUprotonHΛoψψπsπonsHΓtHPHsqrt{s}gY[HQH‘α–VHJournalpofpHighpEnergypPhysicsTH2018THZXYbTHY 5.4 3

243 ~αΓrΛνHγorHnαwHpνysπΛsHπnHΞπταtHΓnμuψΓrHΞπstrπΔutπonsHusπnμHprotonUprotonHΛoψψπsπonsHΓtHΓnΞH
ΛonstrΓπntsHonHΞΓrχHmΓttαrHΓnΞHotναrHmoΞαψsVHEuropeanpPhysicalpJournalpCTH2018THabTHabc 4.2 19

242 ~αΓrΛνHγorHνπμνUmΓssHrαsonΓnΛαsHπnHγπnΓψHstΓtαsHwπtνHΓHψαptonHΓnΞHmπssπnμHtrΓnsvαrsαHmomαntumHΓtH
PHsqrt{s}gY[HQH‘α–VHJournalpofpHighpEnergypPhysicsTH2018THZXYbTHY 5.4 15

241 wαΓsurαmαntHoγHtναHunΞαrψyπnμHαvαntHΓΛtπvπtyHπnHπnΛψusπvαHZHΔosonHproΞuΛtπonHπnHprotonUprotonH
ΛoψψπsπonsHΓtHPHsqrt{s}gY[HQH‘α–VHJournalpofpHighpEnergypPhysicsTH2018THZXYbTHY 5.4 8
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240 wαΓsurαmαntHoγHtναHΛrossHsαΛtπonHπnHppHΛoψψπsπonsHΓtHΓnΞHvΓψπΞΓtπonHoγHψαptonHΓnΓψysπsHtαΛνnπquαsVH
EuropeanpPhysicalpJournalpCTH2018THabTHaXb 4.2 5

239 ~αΓrΛνHγorHΞΓrχHmΓttαrHproΞuΛαΞHπnHΓssoΛπΓtπonHwπtνHΓHrπμμsHΔosonHΞαΛΓyπnμHtoH˛‡˛‡HorHˇ�HSˇ�Hâ��HΓtHPH
sqrt{s}gY[HQH‘α–VHJournalpofpHighpEnergypPhysicsTH2018THZXYbTHY 5.4 7

238 ~αΓrΛνHγorHzΓπrUzroΞuΛαΞH}αsonΓnΛαsHoΓΛνHnαΛΓyπnμHπntoHΓtHvαΓstHpourH{uΓrχsHπnHzrotonUzrotonH
moψψπsπonsHΓtHsqrtℓs−gY[HH‘α–VHPhysicalpReviewpLettersTH2018THYZYTHY]YbXZ 7.4 1

237 ~αΓrΛνHγorHΓHναΓvyHrαsonΓnΛαHΞαΛΓyπnμHtoHΓHpΓπrHoγHvαΛtorHΔosonsHπnHtναHψαptonHpψusHmαrμαΞHταtHγπnΓψH
stΓtαHΓtHPHsqrt{s}gY[HQH‘α–VHJournalpofpHighpEnergypPhysicsTH2018THZXYbTHY 5.4 7

236 ~αΓrΛνHγorHΓHναΓvyHrαsonΓnΛαHΞαΛΓyπnμHπntoHΓHZHΔosonHΓnΞHΓHvαΛtorHΔosonHπnHtναHPHnuH
ovαrψπnα{nu}mΓtνrm{q}ovαrψπnα{mΓtνrm{q}}HQHγπnΓψHstΓtαVHJournalpofpHighpEnergypPhysicsTH2018THZXYbTHY 5.4 6

235 sΞαntπγπΛΓtπonHoγHναΓvyUγψΓvourHταtsHwπtνHtναHmw~HΞαtαΛtorHπnHppHΛoψψπsπonsHΓtHY[H‘α–VHJournalpofp
InstrumentationTH2018THY[THzX^XYYUzX^XYY 1 152

234
ovπΞαnΛαHγorHΓssoΛπΓtαΞHproΞuΛtπonHoγHΓHrπμμsHΔosonHwπtνHΓHtopHquΓrχHpΓπrHπnHγπnΓψHstΓtαsHwπtνH
αψαΛtronsTHmuonsTHΓnΞHνΓΞronπΛΓψψyHΞαΛΓyπnμHˇ�HψαptonsHΓtHPHsqrt{s}gY[HQH‘α–VHJournalpofpHighpEnergyp
PhysicsTH2018THZXYbTHY

5.4 23

233
~αΓrΛνHγorHΓnHαxotπΛHΞαΛΓyHoγHtναHrπμμsHΔosonHtoHΓHpΓπrHoγHψπμνtHpsαuΞosΛΓψΓrsHπnHtναHγπnΓψHstΓtαHwπtνH
twoHΔHquΓrχsHΓnΞHtwoHˇ�HψαptonsHπnHprotonâ��protonHΛoψψπsπonsHΓtHsgY[‘α–VHPhysicspLetters,pSectionpB:p
Nuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2018THab^TH]_ZU]bb

4.2 28

232 yΔsαrvΓtπonHoγHrπμμsHlosonHnαΛΓyHtoHlottomH{uΓrχsVHPhysicalpReviewpLettersTH2018THYZYTHYZYbXY 7.4 79

231 monstrΓπntsHonHmoΞαψsHoγHsΛΓψΓrHΓnΞHvαΛtorHψαptoquΓrχsHΞαΛΓyπnμHtoHΓHquΓrχHΓnΞHΓHnαutrπnoHΓtH
sgY[HH‘α–VHPhysicalpReviewpDTH2018THcbTH 4.9 26

230 ~αΓrΛνHγorHΞΓrχHmΓttαrHπnHαvαntsHwπtνHαnαrμαtπΛTHνΓΞronπΛΓψψyHΞαΛΓyπnμHtopHquΓrχsHΓnΞHmπssπnμH
trΓnsvαrsαHmomαntumHΓtHPHsqrt{s}gY[HQH‘α–VHJournalpofpHighpEnergypPhysicsTH2018THZXYbTHY 5.4 16

229
wαΓsurαmαntsHoγHΞπγγαrαntπΓψHΛrossHsαΛtπonsHoγHtopHquΓrχHpΓπrHproΞuΛtπonHΓsHΓHγunΛtπonHoγHχπnαmΓtπΛH
αvαntHvΓrπΓΔψαsHπnHprotonUprotonHΛoψψπsπonsHΓtHPHsqrt{s}gY[HQH‘α–VHJournalpofpHighpEnergypPhysicsTH2018
THZXYbTHY

5.4 10

228 wαΓsurαmαntHoγHtναHπnαψΓstπΛHprotonUprotonHΛrossHsαΛtπonHΓtHPHsqrt{s}gY[HQH‘α–VHJournalpofpHighp
EnergypPhysicsTH2018THZXYbTHY 5.4 41

227 ~αΓrΛνHγorHνπμνUmΓssHrαsonΓnΛαsHπnHΞπψαptonHγπnΓψHstΓtαsHπnHprotonUprotonHΛoψψπsπonsHΓtHPHsqrt{s}gY[HQH
‘α–VHJournalpofpHighpEnergypPhysicsTH2018THZXYbTHY 5.4 63

226 ~αΓrΛνHγorHxΓrrowH}αsonΓnΛαsHπnHtναHΔU‘ΓμμαΞHnπταtHwΓssH~pαΛtrumHπnHzrotonUzrotonHmoψψπsπonsHΓtH
sqrtℓs−gbHH‘α–VHPhysicalpReviewpLettersTH2018THYZXTHZXYbXY 7.4 13

225
~αΓrΛνHγorHtναHpΓπrHproΞuΛtπonHoγHtνπrΞUμαnαrΓtπonHsquΓrχsHwπtνHtwoUΔoΞyHΞαΛΓysHtoHΓHΔottomHorH
ΛνΓrmHquΓrχHΓnΞHΓHnαutrΓψπnoHπnHprotonâ��protonHΛoψψπsπonsHΓtHsgY[‘α–VHPhysicspLetters,pSectionpB:p
Nuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2018THaabTHZ_[UZcY

4.2 12

224 monstrΓπntsHonHtναHΛνπrΓψHmΓμnαtπΛHαγγαΛtHusπnμHΛνΓrμαUΞαpαnΞαntHΓzπmutνΓψHΛorrαψΓtπonsHπnHpzΔH
ΓnΞHzΔzΔHΛoψψπsπonsHΓtHtναHmo}xHvΓrμαHrΓΞronHmoψψπΞαrVHPhysicalpReviewpCTH2018THcaTH 2.7 40

223 wαΓsurαmαntHoγHzromptHn√{X}HwαsonHkzπmutνΓψHknπsotropyHπnHzΔUzΔHmoψψπsπonsHΓtH
sqrtℓs_{xx}−g^VXZHH‘α–VHPhysicalpReviewpLettersTH2018THYZXTHZXZ[XY 7.4 39

(2018-2018)

13



222 ~αΓrΛνHγorHpΓπrHproΞuΛtπonHoγHαxΛπtαΞHtopHquΓrχsHπnHtναHψαptonHSHταtsHγπnΓψHstΓtαVHPhysicspLetters,p
SectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2018THaabTH[]cU[aX 4.2 6

221
~αΓrΛνHγorHαxΛπtαΞHquΓrχsHoγHψπμνtHΓnΞHναΓvyHγψΓvorHπnH˛‡HSHταtHγπnΓψHstΓtαsHπnHprotonâ��protonHΛoψψπsπonsH
ΓtHsgY[‘α–VHPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2018TH
abYTH[cXU]YY

4.2 5

220 ~αΓrΛνHγorHsupαrsymmαtryHπnHprotonUprotonHΛoψψπsπonsHΓtHY[H‘α–HusπnμHπΞαntπγπαΞHtopHquΓrχsVH
PhysicalpReviewpDTH2018THcaTH 4.9 16

219 ovπΞαnΛαHγorHtναHrπμμsHΔosonHΞαΛΓyHtoHΓHΔottomHquΓrχâ��ΓntπquΓrχHpΓπrVHPhysicspLetters,pSectionpB:p
Nuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2018THabXTH^XYU^[Z 4.2 47

218 ~αΓrΛνHγorHψowHmΓssHvαΛtorHrαsonΓnΛαsHΞαΛΓyπnμHπntoHquΓrχUΓntπquΓrχHpΓπrsHπnHprotonUprotonH
ΛoψψπsπonsHΓtHPHsqrt{s}gY[HQH‘α–VHJournalpofpHighpEnergypPhysicsTH2018THZXYbTHY 5.4 28

217 wαΓsurαmαntHoγHΓnμuψΓrHpΓrΓmαtαrsHγromHtναHΞαΛΓyHlXHUhHuiX˛…S˛…â��HπnHprotonâ��protonHΛoψψπsπonsHΓtH
sgb‘α–VHPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2018THabYTH^YaU^]Y4.2 44

216 ~αΓrΛνHγorHsupαrsymmαtryHπnHαvαntsHwπtνHonαHψαptonHΓnΞHmuψtπpψαHταtsHπnHprotonUprotonHΛoψψπsπonsHΓtH
sgY[HH‘α–VHPhysicalpReviewpDTH2017THc^TH 4.9 7

215 ~αΓrΛνHγorH}UpΓrπtyHvπoψΓtπnμHsupαrsymmαtryHwπtνHΞπspψΓΛαΞHvαrtπΛαsHπnHprotonUprotonHΛoψψπsπonsHΓtH
sgbHH‘α–VHPhysicalpReviewpDTH2017THc^TH 4.9 11

214
wαΓsurαmαntsHoγHtναHℓpormuψΓdHsααHtαxt−HproΞuΛtπonHΛrossHsαΛtπonHπnHψαptonSταtsHγπnΓψHstΓtαsHπnHppH
ΛoψψπsπonsHΓtHbHℓpormuψΓdHsααHtαxt−HΓnΞHrΓtπoHoγHbHtoHa´ ℓpormuψΓdHsααHtαxt−HΛrossHsαΛtπonsVHEuropeanp
PhysicalpJournalpCTH2017THaaTHY^

4.2 19

213 snΛψusπvαHsαΓrΛνHγorHsupαrsymmαtryHusπnμHrΓzorHvΓrπΓΔψαsHπnHppHΛoψψπsπonsHΓtHsgY[HH‘α–VHPhysicalp
ReviewpDTH2017THc^TH 4.9 9

212 wαΓsurαmαntHoγHtναHℓpormuψΓdHsααHtαxt−HproΞuΛtπonHΛrossHsαΛtπonHusπnμHαvαntsHπnHtναHℓpormuψΓdHsααH
tαxt−HγπnΓψHstΓtαHπnHppHΛoψψπsπonsHΓtHℓpormuψΓdHsααHtαxt−VHEuropeanpPhysicalpJournalpCTH2017THaaTHYaZ 4.2 22

211
wαΓsurαmαntHΓnΞH{mnHΓnΓψysπsHoγHΞouΔψαUΞπγγαrαntπΓψHπnΛψusπvαHταtHΛrossHsαΛtπonsHπnHppHΛoψψπsπonsHΓtH
PHsqrt{s}gbHQH‘α–HΓnΞHΛrossHsαΛtπonHrΓtπosHtoHZVa_HΓnΞHaH‘α–VHJournalpofpHighpEnergypPhysicsTH2017TH
ZXYaTHY

5.4 34

210 wαΓsurαmαntHoγHtναHproΞuΛtπonHΛrossHsαΛtπonHoγHΓH ´ ΔosonHπnHΓssoΛπΓtπonHwπtνHtwoHΔHταtsHπnHppH
ΛoψψπsπonsHΓtHℓpormuψΓdHsααHtαxt−VHEuropeanpPhysicalpJournalpCTH2017THaaTHcZ 4.2 7

209
wαΓsurαmαntHoγHtναH ZHproΞuΛtπonHΛrossHsαΛtπonHπnHppHΛoψψπsπonsHΓtHℓpormuψΓdHsααHtαxt−HΓnΞH
bℓpormuψΓdHsααHtαxt−HΓnΞHsαΓrΛνHγorHΓnomΓψousHtrπpψαHμΓuμαHΛoupψπnμsHΓtHℓpormuψΓdHsααHtαxt−VH
EuropeanpPhysicalpJournalpCTH2017THaaTHZ[_

4.2 21

208 tαtHαnαrμyHsΛΓψαHΓnΞHrαsoψutπonHπnHtναHmw~HαxpαrπmαntHπnHppHΛoψψπsπonsHΓtHbH‘α–VHJournalpofp
InstrumentationTH2017THYZTHzXZXY]UzXZXY] 1 149

207 ‘ναHmw~HtrπμμαrHsystαmVHJournalpofpInstrumentationTH2017THYZTHzXYXZXUzXYXZX 1 210

206
~αΓrΛνHγorHtopHsquΓrχHpΓπrHproΞuΛtπonHπnHΛomprαssαΞUmΓssUspαΛtrumHsΛαnΓrπosHπnHprotonâ��protonH
ΛoψψπsπonsHΓtHsgb´ ‘α–HusπnμHtναH˛–‘HvΓrπΓΔψαVHPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlep
andpHigh-EnergypPhysicsTH2017THa_aTH]X[U][X

4.2 15

205
~αΓrΛνHγorHΞπταtHrαsonΓnΛαsHπnHprotonâ��protonHΛoψψπsπonsHΓtHsgY[‘α–HΓnΞHΛonstrΓπntsHonHΞΓrχHmΓttαrH
ΓnΞHotναrHmoΞαψsVHPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH
2017THa_cTH^ZXU^]Z

4.2 74
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204 yΔsαrvΓtπonHoγHmνΓrμαUnαpαnΞαntHkzπmutνΓψHmorrαψΓtπonsHπnHpUzΔHmoψψπsπonsHΓnΞHstsHsmpψπΛΓtπonHγorH
tναH~αΓrΛνHγorHtναHmνπrΓψHwΓμnαtπΛHoγγαΛtVHPhysicalpReviewpLettersTH2017THYYbTHYZZ[XY 7.4 72

203 ovπΞαnΛαHγorHΛoψψαΛtπvπtyHπnHppHΛoψψπsπonsHΓtHtναHvrmVHPhysicspLetters,pSectionpB:pNuclear,pElementaryp
ParticlepandpHigh-EnergypPhysicsTH2017THa_^THYc[UZZX 4.2 171

202 wαΓsurαmαntHoγHtναHΞπγγαrαntπΓψHΛrossHsαΛtπonsHγorHtναHΓssoΛπΓtαΞHproΞuΛtπonHoγHΓH HΔosonHΓnΞHταtsH
πnHprotonUprotonHΛoψψπsπonsHΓtHsgY[HH‘α–VHPhysicalpReviewpDTH2017THc_TH 4.9 15

201 wαΓsurαmαntHoγHtναHταtHmΓssHπnHνπμνψyHΔoostαΞHℓpormuψΓdHsααHtαxt−HαvαntsHγromHppHΛoψψπsπonsHΓtH
ℓpormuψΓdHsααHtαxt−ℓpormuψΓdHsααHtαxt−VHEuropeanpPhysicalpJournalpCTH2017THaaTH]_a 4.2 14

200 ~αΓrΛνHγorHmνΓrμαΞHrπμμsHlosonsHzroΞuΛαΞHvπΓH–αΛtorHlosonHpusπonHΓnΞHnαΛΓyπnμHπntoHΓHzΓπrHoγH H
ΓnΞHZHlosonsH’sπnμHppHmoψψπsπonsHΓtHsqrtℓs−gY[HH‘α–VHPhysicalpReviewpLettersTH2017THYYcTHY]YbXZ 7.4 28

199 wαΓsurαmαntsHoγHtναHΓssoΛπΓtαΞHproΞuΛtπonHoγHΓHZHΔosonHΓnΞHΔHταtsHπnHppHΛoψψπsπonsHΓtVHEuropeanp
PhysicalpJournalpCTH2017THaaTHa^Y 4.2 15

198 ~αΓrΛνHγorHvowHwΓssH–αΛtorH}αsonΓnΛαsHnαΛΓyπnμHtoH{uΓrχUkntπquΓrχHzΓπrsHπnHzrotonUzrotonH
moψψπsπonsHΓtHsqrtℓs−gY[HH‘α–VHPhysicalpReviewpLettersTH2017THYYcTHYYYbXZ 7.4 21

197 ~αΓrΛνHγorHstΓnΞΓrΞHmoΞαψHproΞuΛtπonHoγHγourHtopHquΓrχsHπnHprotonâ��protonHΛoψψπsπonsHΓtHsgY[´ ‘α–VH
PhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2017THaaZTH[[_U[^b 4.2 10

196 mνΓrμαΞUpΓrtπΛψαHnuΛψαΓrHmoΞπγπΛΓtπonHγΓΛtorsHπnHzΔzΔHΓnΞHpzΔHΛoψψπsπonsHΓtHPH
sqrt{s_{mΓtνrm{x}emΓtνrm{x}}}g^VXZHQH‘α–VHJournalpofpHighpEnergypPhysicsTH2017THZXYaTHY 5.4 64

195 yΔsαrvΓtπonHoγH‘opH{uΓrχHzroΞuΛtπonHπnHzrotonUxuΛψαusHmoψψπsπonsVHPhysicalpReviewpLettersTH2017TH
YYcTHZ]ZXXY 7.4 11

194
monstrΓπntsHonHΓnomΓψousHrπμμsHΔosonHΛoupψπnμsHusπnμHproΞuΛtπonHΓnΞHΞαΛΓyHπnγormΓtπonHπnHtναH
γourUψαptonHγπnΓψHstΓtαVHPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-Energyp
PhysicsTH2017THaa^THYUZ]

4.2 32

193 wαΓsurαmαntsHoγHΞπγγαrαntπΓψHproΞuΛtπonHΛrossHsαΛtπonsHγorHΓHZHΔosonHπnHΓssoΛπΓtπonHwπtνHταtsHπnHppH
ΛoψψπsπonsHΓtHPHsqrt{s}gbHQH‘α–VHJournalpofpHighpEnergypPhysicsTH2017THZXYaTHY 5.4 11

192 ~αΓrΛναsHγorHpΓπrHproΞuΛtπonHoγHtνπrΞUμαnαrΓtπonHsquΓrχsHπnHℓpormuψΓdHsααHtαxt−ℓpormuψΓdHsααHtαxt−H
ppHΛoψψπsπonsVHEuropeanpPhysicalpJournalpCTH2017THaaTH[Za 4.2 17

191 ~αΓrΛναsHγorHπnvπsπΔψαHΞαΛΓysHoγHtναHrπμμsHΔosonHπnHppHΛoψψπsπonsHΓtHPHsqrt{s}HQHgHaTHbTHΓnΞHY[H‘α–VH
JournalpofpHighpEnergypPhysicsTH2017THZXYaTHY 5.4 74

190 ~αΓrΛνHγorHovπΞαnΛαHoγHtναH‘ypαUsssH~ααsΓwHwαΛνΓnπsmHπnHwuψtπψαptonHpπnΓψH~tΓtαsHπnHzrotonUzrotonH
moψψπsπonsHΓtHsqrtℓs−gY[HH‘α–VHPhysicalpReviewpLettersTH2017THYYcTHZZYbXZ 7.4 23

189 ~αΓrΛνHγorHΞπrαΛtHproΞuΛtπonHoγHsupαrsymmαtrπΛHpΓrtnαrsHoγHtναHtopHquΓrχHπnHtναHΓψψUταtsHγπnΓψHstΓtαH
πnHprotonUprotonHΛoψψπsπonsHΓtHPHsqrt{s}gY[HQH‘α–VHJournalpofpHighpEnergypPhysicsTH2017THZXYaTHY 5.4 18

188 zrπnΛπpΓψUΛomponαntHΓnΓψysπsHoγHtwoUpΓrtπΛψαHΓzπmutνΓψHΛorrαψΓtπonsHπnHzΔzΔHΓnΞHpzΔHΛoψψπsπonsHΓtH
mw~VHPhysicalpReviewpCTH2017THc_TH 2.7 12

187
wαΓsurαmαntHoγHvαΛtorHΔosonHsΛΓttαrπnμHΓnΞHΛonstrΓπntsHonHΓnomΓψousHquΓrtπΛHΛoupψπnμsHγromH
αvαntsHwπtνHγourHψαptonsHΓnΞHtwoHταtsHπnHprotonâ��protonHΛoψψπsπonsHΓtHsgY[´ ‘α–VHPhysicspLetters,p
SectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2017THaa]TH_bZUaX^

4.2 29
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186 ~αΓrΛνHγorHtopHsquΓrχHpΓπrHproΞuΛtπonHπnHppHΛoψψπsπonsHΓtHPHsqrt{s}gY[HQH‘α–HusπnμHsπnμψαHψαptonH
αvαntsVHJournalpofpHighpEnergypPhysicsTH2017THZXYaTHY 5.4 25

185
wαΓsurαmαntHoγHtναHPHmΓtνrm{t}ovαrψπnα{mΓtνrm{t}}HQHproΞuΛtπonHΛrossHsαΛtπonHusπnμHαvαntsHwπtνH
onαHψαptonHΓnΞHΓtHψαΓstHonαHταtHπnHppHΛoψψπsπonsHΓtHPHsqrt{s}gY[HQH‘α–VHJournalpofpHighpEnergypPhysicsTH
2017THZXYaTHY

5.4 14

184
~αΓrΛνHγorHpνysπΛsHΔαyonΞHtναHstΓnΞΓrΞHmoΞαψHπnHαvαntsHwπtνHtwoHψαptonsHoγHsΓmαHsπμnTHmπssπnμH
trΓnsvαrsαHmomαntumTHΓnΞHταtsHπnHprotonUprotonHΛoψψπsπonsHΓtVHEuropeanpPhysicalpJournalpCTH2017TH
aaTH^ab

4.2 21

183 ~αΓrΛνHγorHψπμνtHΔosonsHπnHΞαΛΓysHoγHtναHYZ^Hqα–HrπμμsHΔosonHπnHprotonUprotonHΛoψψπsπonsHΓtHPH
sqrt{s}gbHQH‘α–VHJournalpofpHighpEnergypPhysicsTH2017THZXYaTHY 5.4 21

182 ~αΓrΛνHγorHnαwHpνysπΛsHwπtνHΞπταtHΓnμuψΓrHΞπstrπΔutπonsHπnHprotonUprotonHΛoψψπsπonsHΓtHPHsqrt{s}gY[HQH
‘α–VHJournalpofpHighpEnergypPhysicsTH2017THZXYaTHY 5.4 11

181 ~αΓrΛνHγorHΞΓrχHmΓttαrHproΞuΛαΞHwπtνHΓnHαnαrμαtπΛHταtHorHΓHνΓΞronπΛΓψψyHΞαΛΓyπnμH HorHZHΔosonHΓtHPH
sqrt{s}gY[HQH‘α–VHJournalpofpHighpEnergypPhysicsTH2017THZXYaTHY 5.4 46

180 ~αΓrΛνHγorHναΓvyHrαsonΓnΛαsHtνΓtHΞαΛΓyHπntoHΓHvαΛtorHΔosonHΓnΞHΓHrπμμsHΔosonHπnHνΓΞronπΛHγπnΓψH
stΓtαsHΓtVHEuropeanpPhysicalpJournalpCTH2017THaaTH_[_ 4.2 20

179 wαΓsurαmαntHoγHtναHtrπpψαUΞπγγαrαntπΓψHΞπταtHΛrossHsαΛtπonHπnHprotonUprotonHΛoψψπsπonsHΓtHΓnΞH
ΛonstrΓπntsHonHpΓrtonHΞπstrπΔutπonHγunΛtπonsVHEuropeanpPhysicalpJournalpCTH2017THaaTHa]_ 4.2 8

178 ~αΓrΛνHγorHΓHψπμνtHpsαuΞosΛΓψΓrHrπμμsHΔosonHproΞuΛαΞHπnHΓssoΛπΓtπonHwπtνHΔottomHquΓrχsHπnHppH
ΛoψψπsπonsHΓtHPHsqrt{s}gbHQH‘α–VHJournalpofpHighpEnergypPhysicsTH2017THZXYaTHY 5.4 7

177 wαΓsurαmαntsHoγHpropαrtπαsHoγHtναHrπμμsHΔosonHΞαΛΓyπnμHπntoHtναHγourUψαptonHγπnΓψHstΓtαHπnHppH
ΛoψψπsπonsHΓtHPHsqrt{s}gY[HQH‘α–VHJournalpofpHighpEnergypPhysicsTH2017THZXYaTHY 5.4 77

176 zΓrtπΛψαUγψowHrαΛonstruΛtπonHΓnΞHμψoΔΓψHαvαntHΞαsΛrπptπonHwπtνHtναHmw~HΞαtαΛtorVHJournalpofp
InstrumentationTH2017THYZTHzYXXX[UzYXXX[ 1 234

175 ~αΓrΛνHγorHΞΓrχHmΓttαrHΓnΞHunpΓrtπΛψαsHπnHαvαntsHwπtνHΓHZHΔosonHΓnΞHmπssπnμHtrΓnsvαrsαHmomαntumH
πnHprotonUprotonHΛoψψπsπonsHΓtHPHsqrt{s}gY[HQH‘α–VHJournalpofpHighpEnergypPhysicsTH2017THZXYaTHY 5.4 16

174 ~αΓrΛνHγorHxΓrrowH}αsonΓnΛαsHπnHnπταtHpπnΓψH~tΓtαsHΓtHsqrtℓs−gbHH‘α–HwπtνHtναHxovαψHmw~H‘αΛνnπquαH
oγHnΓtΓH~ΛoutπnμVHPhysicalpReviewpLettersTH2016THYYaTHX[YbXZ 7.4 57

173 ~αΓrΛνHγorHnαwHpνysπΛsHπnHsΓmαUsπμnHΞπψαptonHαvαntsHπnHprotonUprotonHΛoψψπsπonsHΓtHℓpormuψΓdHsααH
tαxt−VHEuropeanpPhysicalpJournalpCTH2016THa_TH][c 4.2 34

172 wαΓsurαmαntHoγHvonμU}ΓnμαHxαΓrU~πΞαH‘woUzΓrtπΛψαHknμuψΓrHmorrαψΓtπonsHπnHppHmoψψπsπonsHΓtH
sqrtℓs−gY[HH‘α–VHPhysicalpReviewpLettersTH2016THYY_THYaZ[XZ 7.4 90

171 ~αΓrΛνHγorHrαsonΓntHtt´flHproΞuΛtπonHπnHprotonUprotonHΛoψψπsπonsHΓtHsgbHH‘α–VHPhysicalpReviewpDTH2016TH
c[TH 4.9 48

170 ~αΓrΛνHγorHpΓπrHproΞuΛtπonHoγHγπrstHΓnΞHsαΛonΞHμαnαrΓtπonHψαptoquΓrχsHπnHprotonUprotonHΛoψψπsπonsHΓtH
sgbHH‘α–VHPhysicalpReviewpDTH2016THc[TH 4.9 39

169 wαΓsurαmαntHoγHtναHΛνΓrμαHΓsymmαtryHπnHtopHquΓrχHpΓπrHproΞuΛtπonHπnHppHΛoψψπsπonsHΓtHsgbHH‘α–H
usπnμHΓHtαmpψΓtαHmαtνoΞVHPhysicalpReviewpDTH2016THc[TH 4.9 11
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168 ~αΓrΛνHγorHΞΓrχHmΓttαrHΓnΞHunpΓrtπΛψαsHproΞuΛαΞHπnHΓssoΛπΓtπonHwπtνHΓHZHΔosonHπnHprotonUprotonH
ΛoψψπsπonsHΓtHsgbHH‘α–VHPhysicalpReviewpDTH2016THc[TH 4.9 18

167 wαΓsurαmαntHoγHtναHtopHquΓrχHmΓssHusπnμHprotonUprotonHΞΓtΓHΓtHPsQgaHΓnΞHbH‘α–VHPhysicalpReviewpD
TH2016THc[TH 4.9 69

166 wαΓsurαmαntHoγHtναH‘opH{uΓrχHzΓπrHzroΞuΛtπonHmrossH~αΛtπonHπnHzrotonUzrotonHmoψψπsπonsHΓtH
â��ℓs−gY[HH‘α–VHPhysicalpReviewpLettersTH2016THYY_THX^ZXXZ 7.4 28

165 momΔπnαΞHsαΓrΛνHγorHΓnomΓψousHpsαuΞosΛΓψΓrHr––HΛoupψπnμsHπnH–rPrUhΔΔiQHproΞuΛtπonHΓnΞHrHUhH––H
ΞαΛΓyVHPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2016THa^cTH_aZU_c_4.2 28

164 wαΓsurαmαntHoγHΞπταtHΓzπmutνΓψHΞαΛorrαψΓtπonHπnHpp´ ΛoψψπsπonsHΓtHℓpormuψΓdHsααHtαxt−VHEuropeanp
PhysicalpJournalpCTH2016THa_TH^[_ 4.2 6

163
wαΓsurαmαntHoγHΞπγγαrαntπΓψHΓnΞHπntαμrΓtαΞHγπΞuΛπΓψHΛrossHsαΛtπonsHγorHrπμμsHΔosonHproΞuΛtπonHπnH
tναHγourUψαptonHΞαΛΓyHΛνΓnnαψHπnHppHΛoψψπsπonsHΓtHPHsqrt{s}gaHQHΓnΞHbH‘α–VHJournalpofpHighpEnergyp
PhysicsTH2016THZXY_THY

5.4 15

162 wαΓsurαmαntHoγHtναHPHmΓtνrm{t}ovαrψπnα{mΓtνrm{t}}HQHproΞuΛtπonHΛrossHsαΛtπonHπnHtναHα˛…HΛνΓnnαψHπnH
protonUprotonHΛoψψπsπonsHΓtHPHsqrt{s}gaHQHΓnΞHbH‘α–VHJournalpofpHighpEnergypPhysicsTH2016THZXY_THY 5.4 30

161
kΞΞαnΞumHtoHâ��wαΓsurαmαntHoγHtναHPtΔΓr{t}QHproΞuΛtπonHΛrossUsαΛtπonHusπnμHPαmuHQHαvαntsHwπtνH
ΔUtΓμμαΞHταtsHπnHppHΛoψψπsπonsHΓtHPsqrt{s}QHgHaHΓnΞHbHPTmΓtνrm{‘α–}QHwπtνHtναHk‘vk~HΞαtαΛtorâ��VH
EuropeanpPhysicalpJournalpCTH2016THa_THY

4.2 13

160 ~αΓrΛνHγorHΞπrαΛtHpΓπrHproΞuΛtπonHoγHsupαrsymmαtrπΛHtopHquΓrχsHΞαΛΓyπnμHtoHΓψψUνΓΞronπΛHγπnΓψHstΓtαsH
πnHppHΛoψψπsπonsHΓtHℓpormuψΓdHsααHtαxt−VHEuropeanpPhysicalpJournalpCTH2016THa_TH]_X 4.2 14

159 wαΓsurαmαntHoγHtναHπnΛψusπvαHταtHΛrossHsαΛtπonHπnHppHΛoψψπsπonsHΓtHPsqrt{s}HgHZVa_TtαxtH{‘α–}QVH
EuropeanpPhysicalpJournalpCTH2016THa_THY 4.2 17

158
wαΓsurαmαntHoγHtναHΛαntrΓψπtyHΞαpαnΞαnΛαHoγHtναHΛνΓrμαΞUpΓrtπΛψαHpsαuΞorΓpπΞπtyHΞπstrπΔutπonHπnH
protonUψαΓΞHΛoψψπsπonsHΓtHℓpormuψΓdHsααHtαxt−´ ‘α–HwπtνHtναHk‘vk~HΞαtαΛtorVHEuropeanpPhysicalp
JournalpCTH2016THa_THYcc

4.2 39

157 ~tuΞyHoγHZHΔosonHproΞuΛtπonHπnHpzΔHΛoψψπsπonsHΓtHsxxg^VXZ‘α–VHPhysicspLetters,pSectionpB:pNuclear,p
ElementarypParticlepandpHigh-EnergypPhysicsTH2016THa^cTH[_U^a 4.2 35

156
~αΓrΛνHγorHsupαrsymmαtryHπnHαvαntsHwπtνHsoγtHψαptonsTHψowHταtHmuψtπpψπΛπtyTHΓnΞHmπssπnμHtrΓnsvαrsαH
αnαrμyHπnHprotonâ��protonHΛoψψπsπonsHΓtHsgb´ ‘α–VHPhysicspLetters,pSectionpB:pNuclear,pElementaryp
ParticlepandpHigh-EnergypPhysicsTH2016THa^cTHcU[^

4.2 12

155 wαΓsurαmαntHoγHtναHℓpormuψΓdHsααHtαxt−HproΞuΛtπonHΛrossHsαΛtπonHπnHtναHΓψψUταtsHγπnΓψHstΓtαHπnHppH
ΛoψψπsπonsHΓtHℓpormuψΓdHsααHtαxt−ℓpormuψΓdHsααHtαxt−VHEuropeanpPhysicalpJournalpCTH2016THa_THYZb 4.2 21

154 ovαntHμαnαrΓtorHtunαsHoΔtΓπnαΞHγromHunΞαrψyπnμHαvαntHΓnΞHmuψtπpΓrtonHsΛΓttαrπnμHmαΓsurαmαntsVH
EuropeanpPhysicalpJournalpCTH2016THa_THY^^ 4.2 250

153
wαΓsurαmαntHoγHtναHmzUvπoψΓtπnμHwαΓχHpνΓsαHisHΓnΞHtναHΞαΛΓyHwπΞtνHΞπγγαrαnΛαH˛�˛�sHusπnμHtναH
lsXUhtWˇ�iPYXZXQHΞαΛΓyHΛνΓnnαψHπnHppHΛoψψπsπonsHΓtHsgbH‘α–VHPhysicspLetters,pSectionpB:pNuclear,p
ElementarypParticlepandpHigh-EnergypPhysicsTH2016THa^aTHcaUYZX

4.2 26

152 ~αΓrΛνHγorHxΓrrowH}αsonΓnΛαsHnαΛΓyπnμHtoHnπταtsHπnHzrotonUzrotonHmoψψπsπonsHΓtHâ��ℓs−gY[HH‘α–VH
PhysicalpReviewpLettersTH2016THYY_THXaYbXY 7.4 96

151
~αΓrΛνHγorHΓHvαryHψπμνtHxw~~wHrπμμsHΔosonHproΞuΛαΞHπnHΞαΛΓysHoγHtναHYZ^Hqα–HsΛΓψΓrHΔosonHΓnΞH
ΞαΛΓyπnμHπntoHˇ�HψαptonsHπnHppHΛoψψπsπonsHΓtHPHsqrt{s}gbHQH‘α–VHJournalpofpHighpEnergypPhysicsTH2016TH
ZXY_THY

5.4 16

(2016-2016)
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150 wαΓsurαmαntHoγHΞπγγαrαntπΓψHΛrossHsαΛtπonsHγorHrπμμsHΔosonHproΞuΛtπonHπnHtναHΞπpνotonHΞαΛΓyH
ΛνΓnnαψHπnHppHΛoψψπsπonsHΓtHℓpormuψΓdHsααHtαxt−VHEuropeanpPhysicalpJournalpCTH2016THa_THY[ 4.2 35

149 wαΓsurαmαntHoγHtναHΞouΔψαUΞπγγαrαntπΓψHπnΛψusπvαHταtHΛrossHsαΛtπonHπnHprotonUprotonHΛoψψπsπonsHΓtH
ℓpormuψΓdHsααHtαxt−VHEuropeanpPhysicalpJournalpCTH2016THa_TH]^Y 4.2 36

148
wαΓsurαmαntHoγHtναHZZHproΞuΛtπonHΛrossHsαΛtπonHΓnΞHZHUhâ��Sâ��â�� â��iSâ��iâ��HΔrΓnΛνπnμHγrΓΛtπonHπnHppH
ΛoψψπsπonsHΓtHsgY[´ ‘α–VHPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-Energyp
PhysicsTH2016THa_[THZbXU[X[

4.2 22

147 ~αΓrΛναsHγorH}UpΓrπtyUvπoψΓtπnμHsupαrsymmαtryHπnHppHΛoψψπsπonsHΓtHsgbHH‘α–HπnHγπnΓψHstΓtαsHwπtνHXâ��]H
ψαptonsVHPhysicalpReviewpDTH2016THc]TH 4.9 7

146 wαΓsurαmαntHoγHtrΓnsvαrsαHmomαntumHrαψΓtπvαHtoHΞπταtHsystαmsHπnHzΔzΔHΓnΞHppHΛoψψπsπonsHΓtHPH
sqrt{s_{mΓtνrm{xx}}}gZVa_HQH‘α–VHJournalpofpHighpEnergypPhysicsTH2016THZXY_THY 5.4 21

145 ~αΓrΛνHγorHΞπrαΛtHpΓπrHproΞuΛtπonHoγHsΛΓψΓrHtopHquΓrχsHπnHtναHsπnμψαUHΓnΞHΞπψαptonHΛνΓnnαψsHπnH
protonUprotonHΛoψψπsπonsHΓtHPHsqrt{s}gbHQH‘α–VHJournalpofpHighpEnergypPhysicsTH2016THZXY_THY 5.4 6

144 ~αΓrΛνHγorHtναHΓssoΛπΓtαΞHproΞuΛtπonHoγHΓHrπμμsHΔosonHwπtνHΓHsπnμψαHtopHquΓrχHπnHprotonUprotonH
ΛoψψπsπonsHΓtHPHsqrt{s}gbHQH‘α–VHJournalpofpHighpEnergypPhysicsTH2016THZXY_THY 5.4 10

143 tαtHαnαrμyHmαΓsurαmαntHΓnΞHπtsHsystαmΓtπΛHunΛαrtΓπntyHπnHprotonUprotonHΛoψψπsπonsHΓtHℓpormuψΓdHsααH
tαxt−´ ‘α–HwπtνHtναHk‘vk~HΞαtαΛtorVHEuropeanpPhysicalpJournalpCTH2015THa^THYa 4.2 194

142
wαΓsurαmαntHoγHtναHPHtovαrψπnα{t}HQHproΞuΛtπonHΛrossUsαΛtπonHΓsHΓHγunΛtπonHoγHταtHmuψtπpψπΛπtyHΓnΞHταtH
trΓnsvαrsαHmomαntumHπnHaH‘α–HprotonUprotonHΛoψψπsπonsHwπtνHtναHk‘vk~HΞαtαΛtorVHJournalpofpHighp
EnergypPhysicsTH2015THZXY^THY

5.4 14

141 zsαuΞorΓpπΞπtyHΞπstrπΔutπonHoγHΛνΓrμαΞHνΓΞronsHπnHprotonâ��protonHΛoψψπsπonsHΓtHsgY[´ ‘α–VHPhysicsp
Letters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsTH2015THa^YTHY][UY_[ 4.2 34

140 ovπΞαnΛαHγorHtrΓnsvαrsαUmomαntumUHΓnΞHpsαuΞorΓpπΞπtyUΞαpαnΞαntHαvαntUpψΓnαHγψuΛtuΓtπonsHπnH
zΔzΔHΓnΞHpzΔHΛoψψπsπonsVHPhysicalpReviewpCTH2015THcZTH 2.7 104

139 ~αΓrΛνHγorHtναHstΓnΞΓrΞHmoΞαψHrπμμsHΔosonHproΞuΛαΞHtνrouμνHvαΛtorHΔosonHγusπonHΓnΞHΞαΛΓyπnμHtoH
ΔΔ´flVHPhysicalpReviewpDTH2015THcZTH 4.9 37

138 vπmπtsHonHtναHrπμμsHΔosonHψπγαtπmαHΓnΞHwπΞtνHγromHπtsHΞαΛΓyHtoHγourHΛνΓrμαΞHψαptonsVHPhysicalp
ReviewpDTH2015THcZTH 4.9 37

137 ~αΓrΛναsHγorHtνπrΞUμαnαrΓtπonHsquΓrχHproΞuΛtπonHπnHγuψψyHνΓΞronπΛHγπnΓψHstΓtαsHπnHprotonUprotonH
ΛoψψπsπonsHΓtHPHsqrt{s}gbHQH‘α–VHJournalpofpHighpEnergypPhysicsTH2015THZXY^THY 5.4 33

136 wαΓsurαmαntHoγHtναHγorwΓrΞUΔΓΛχwΓrΞHΓsymmαtryHoγHαψαΛtronHΓnΞHmuonHpΓπrUproΞuΛtπonHπnHppH
ΛoψψπsπonsHΓtHPHsqrt{s}gaHQH‘α–HwπtνHtναHk‘vk~HΞαtαΛtorVHJournalpofpHighpEnergypPhysicsTH2015THZXY^THY 5.4 18

135 ~αΓrΛνHγorHΓHrπμμsHΔosonHπnHtναHmΓssHrΓnμαHγromHY]^HtoHYXXXHqα–HΞαΛΓyπnμHtoHΓHpΓπrHoγH HorHZH
ΔosonsVHJournalpofpHighpEnergypPhysicsTH2015THZXY^THY 5.4 73

134 wαΓsurαmαntHoγHtναHtopUquΓrχHmΓssHπnHtναHγuψψyHνΓΞronπΛHΞαΛΓyHΛνΓnnαψHγromHk‘vk~HΞΓtΓHΓtH
ℓpormuψΓdHsααHtαxt−VHEuropeanpPhysicalpJournalpCTH2015THa^THY^b 4.2 8

133
wαΓsurαmαntHoγHtναHproΞuΛtπonHΓnΞHψαptonHΛνΓrμαHΓsymmαtryHoγHℓpormuψΓdHsααHtαxt−HΔosonsHπnH
zΔSzΔHΛoψψπsπonsHΓtHℓpormuψΓdHsααHtαxt−HwπtνHtναHk‘vk~HΞαtαΛtorVHEuropeanpPhysicalpJournalpCTH2015TH
a^THZ[

4.2 31
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132 wαΓsurαmαntHoγHtναHtopHquΓrχHpΓπrHproΞuΛtπonHΛνΓrμαHΓsymmαtryHπnHprotonUprotonHΛoψψπsπonsHΓtHPH
sqrt{s}HQHgHaH‘α–HusπnμHtναHk‘vk~HΞαtαΛtorVHJournalpofpHighpEnergypPhysicsTH2014THZXY]THY 5.4 24

131
~αΓrΛνHγorHtναHΞπrαΛtHproΞuΛtπonHoγHΛνΓrμπnosTHnαutrΓψπnosHΓnΞHstΓusHπnHγπnΓψHstΓtαsHwπtνHΓtHψαΓstHtwoH
νΓΞronπΛΓψψyHΞαΛΓyπnμHtΓusHΓnΞHmπssπnμHtrΓnsvαrsαHmomαntumHπnHppHΛoψψπsπonsHΓtHPHsqrt{s}gbHQH‘α–H
wπtνHtναHk‘vk~HΞαtαΛtorVHJournalpofpHighpEnergypPhysicsTH2014THZXY]THY

5.4 29

130
‘ναHΞπγγαrαntπΓψHproΞuΛtπonHΛrossHsαΛtπonHoγHtναHℓpormuψΓdHsααHtαxt−PYXZXQHmαsonHπnHℓpormuψΓdHsααH
tαxt−HgHa´ ‘α–HℓpormuψΓdHsααHtαxt−HΛoψψπsπonsHmαΓsurαΞHwπtνHtναHk‘vk~HΞαtαΛtorVHEuropeanpPhysicalp
JournalpCTH2014THa]THZbc^

4.2 12

129 oψαΛtronHrαΛonstruΛtπonHΓnΞHπΞαntπγπΛΓtπonHαγγπΛπαnΛyHmαΓsurαmαntsHwπtνHtναHk‘vk~HΞαtαΛtorHusπnμH
tναHZXYYHvrmHprotonUprotonHΛoψψπsπonHΞΓtΓVHEuropeanpPhysicalpJournalpCTH2014THa]THZc]Y 4.2 160

128 wαΓsurαmαntHoγHtναHunΞαrψyπnμHαvαntHπnHταtHαvαntsHγromHaHPtαxtH{‘α–}QHprotonâ��protonHΛoψψπsπonsH
wπtνHtναHk‘vk~HΞαtαΛtorVHEuropeanpPhysicalpJournalpCTH2014THa]THY 4.2 18

127
wαΓsurαmαntHoγHtναHΛαntrΓψπtyHΓnΞHpsαuΞorΓpπΞπtyHΞαpαnΞαnΛαHoγHtναHπntαμrΓtαΞHαψψπptπΛHγψowHπnH
ψαΓΞUψαΓΞHΛoψψπsπonsHΓtHℓpormuψΓdHsααHtαxt−´ ‘α–´ wπtνHtναHk‘vk~HΞαtαΛtorVHEuropeanpPhysicalpJournalpCTH
2014THa]THZcbZ

4.2 18

126 vπμνtUquΓrχHΓnΞHμψuonHταtHΞπsΛrπmπnΓtπonHπnHℓpormuψΓdHsααHtαxt−HΛoψψπsπonsHΓtHℓpormuψΓdHsααHtαxt−HwπtνH
tναHk‘vk~HΞαtαΛtorVHEuropeanpPhysicalpJournalpCTH2014THa]TH[XZ[ 4.2 46

125
wαΓsurαmαntHoγHtναHαψαΛtrowαΓχHproΞuΛtπonHoγHΞπταtsHπnHΓssoΛπΓtπonHwπtνHΓHZUΔosonHΓnΞH
ΞπstrπΔutπonsHsαnsπtπvαHtoHvαΛtorHΔosonHγusπonHπnHprotonUprotonHΛoψψπsπonsHΓtHPHsqrt{s}HQHgHbH‘α–HusπnμH
tναHk‘vk~HΞαtαΛtorVHJournalpofpHighpEnergypPhysicsTH2014THZXY]THY

5.4 14

124
~αΓrΛνHγorHΞπrαΛtHproΞuΛtπonHoγHΛνΓrμπnosHΓnΞHnαutrΓψπnosHπnHαvαntsHwπtνHtνrααHψαptonsHΓnΞHmπssπnμH
trΓnsvαrsαHmomαntumHπnHPHsqrt{s}HQHgHbH‘α–HppHΛoψψπsπonsHwπtνHtναHk‘vk~HΞαtαΛtorVHJournalpofpHighp
EnergypPhysicsTH2014THZXY]THY

5.4 76

123
wαΓsurαmαntHoγHtναHproΞuΛtπonHΛrossHsαΛtπonHoγHpromptHtWˇ�HmαsonsHπnHΓssoΛπΓtπonHwπtνHΓH H´–H
ΔosonHπnHppHΛoψψπsπonsHΓtHPHsqrt{s}HQHgHaH‘α–HwπtνHtναHk‘vk~HΞαtαΛtorVHJournalpofpHighpEnergypPhysicsTH
2014THZXY]THY

5.4 24

122 wαΓsurαmαntHoγHΞπταtHΛrossUsαΛtπonsHπnHppHΛoψψπsπonsHΓtHaH‘α–HΛαntrαUoγUmΓssHαnαrμyHusπnμHtναH
k‘vk~HΞαtαΛtorVHJournalpofpHighpEnergypPhysicsTH2014THZXY]THY 5.4 17

121 wαΓsurαmαntHoγHtναHproΞuΛtπonHoγHΓH HΔosonHπnHΓssoΛπΓtπonHwπtνHΓHΛνΓrmHquΓrχHπnHppHΛoψψπsπonsHΓtHPH
sqrt{s}HQHgHaH‘α–HwπtνHtναHk‘vk~HΞαtαΛtorVHJournalpofpHighpEnergypPhysicsTH2014THZXY]THY 5.4 37

120
~αΓrΛνHγorHΞπrαΛtHproΞuΛtπonHoγHΛνΓrμπnosTHnαutrΓψπnosHΓnΞHsψαptonsHπnHγπnΓψHstΓtαsHwπtνHtwoHψαptonsH
ΓnΞHmπssπnμHtrΓnsvαrsαHmomαntumHπnHppHΛoψψπsπonsHΓtHPHsqrt{s}HQHgHb‘α–HwπtνHtναHk‘vk~HΞαtαΛtorVH
JournalpofpHighpEnergypPhysicsTH2014THZXY]THY

5.4 120

119 ~αΓrΛνHγorHsupαrsymmαtryHΓtHPsqrt{s}QHgHbH‘α–HπnHγπnΓψHstΓtαsHwπtνHταtsHΓnΞHtwoHsΓmαUsπμnHψαptonsHorH
tνrααHψαptonsHwπtνHtναHk‘vk~HΞαtαΛtorVHJournalpofpHighpEnergypPhysicsTH2014THZXY]THY 5.4 39

118 wαΓsurαmαntHoγHtναHψowUmΓssHnrαψψU±ΓnHΞπγγαrαntπΓψHΛrossHsαΛtπonHΓtHPHsqrt{s}HQHgHaH‘α–HusπnμHtναH
k‘vk~HΞαtαΛtorVHJournalpofpHighpEnergypPhysicsTH2014THZXY]THY 5.4 18

117 ~αΓrΛνHγorHΞπrαΛtHtopUsquΓrχHpΓπrHproΞuΛtπonHπnHγπnΓψHstΓtαsHwπtνHtwoHψαptonsHπnHppHΛoψψπsπonsHΓtHPH
sqrt{s}HQHgHbH‘α–HwπtνHtναHk‘vk~HΞαtαΛtorVHJournalpofpHighpEnergypPhysicsTH2014THZXY]THY 5.4 52

116 wαΓsurαmαntHoγHˇ�HΛYHΓnΞHˇ�HΛZHproΞuΛtπonHwπtνHPHsqrt{s}HQHgHaH‘α–HppHΛoψψπsπonsHΓtHk‘vk~VHJournalpofp
HighpEnergypPhysicsTH2014THZXY]THY 5.4 26

115 ~αΓrΛνHγorHmπΛrosΛopπΛHΔψΓΛχHνoψαsHΓnΞHstrπnμHΔΓψψsHπnHγπnΓψHstΓtαsHwπtνHψαptonsHΓnΞHταtsHwπtνHtναH
k‘vk~HΞαtαΛtorHΓtHPHsqrt{s}HQHgHbH‘α–VHJournalpofpHighpEnergypPhysicsTH2014THZXY]THY 5.4 6

(2014-2014)
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114 ~αΓrΛνHγorHnαwHpΓrtπΛψαsHπnHαvαntsHwπtνHonαHψαptonHΓnΞHmπssπnμHtrΓnsvαrsαHmomαntumHπnHppH
ΛoψψπsπonsHΓtHPHsqrt{s}HQHgHbH‘α–HwπtνHtναHk‘vk~HΞαtαΛtorVHJournalpofpHighpEnergypPhysicsTH2014THZXY]THY 5.4 40

113
~αΓrΛνHγorHΞπrαΛtHtopHsquΓrχHpΓπrHproΞuΛtπonHπnHαvαntsHwπtνHΓHℓpormuψΓdHsααHtαxt−HΔosonTHℓpormuψΓdH
sααHtαxt−UταtsHΓnΞHmπssπnμHtrΓnsvαrsαHmomαntumHπnHℓpormuψΓdHsααHtαxt−H‘α–HℓpormuψΓdHsααHtαxt−H
ΛoψψπsπonsHwπtνHtναHk‘vk~HΞαtαΛtorVHEuropeanpPhysicalpJournalpCTH2014THa]THZbb[

4.2 41

112
~αΓrΛνHγorHsquΓrχsHΓnΞHμψuπnosHwπtνHtναHk‘vk~HΞαtαΛtorHπnHγπnΓψHstΓtαsHwπtνHταtsHΓnΞHmπssπnμH
trΓnsvαrsαHmomαntumHusπnμHPHsqrt{s}gbHQH‘α–HprotonUprotonHΛoψψπsπonHΞΓtΓVHJournalpofpHighpEnergyp
PhysicsTH2014THZXY]THY

5.4 108

111
wαΓsurαmαntHoγHtναHℓpormuψΓdHsααHtαxt−HproΞuΛtπonHΛrossUsαΛtπonHusπnμHℓpormuψΓdHsααHtαxt−HαvαntsH
wπtνHℓpormuψΓdHsααHtαxt−UtΓμμαΞHταtsHπnHℓpormuψΓdHsααHtαxt−HΛoψψπsπonsHΓtHℓpormuψΓdHsααHtαxt−HΓnΞH
b´ ‘α–HwπtνHtναHk‘vk~HΞαtαΛtorVHEuropeanpPhysicalpJournalpCTH2014THa]TH[YXc

4.2 107

110 wuonHrαΛonstruΛtπonHαγγπΛπαnΛyHΓnΞHmomαntumHrαsoψutπonHoγHtναHk‘vk~HαxpαrπmαntHπnH
protonUprotonHΛoψψπsπonsHΓtHℓpormuψΓdHsααHtαxt−´ ‘α–HπnHZXYXVHEuropeanpPhysicalpJournalpCTH2014THa]TH[X[] 4.2 45

109
~αΓrΛνHγorHΛontΓΛtHπntαrΓΛtπonsHΓnΞHψΓrμαHαxtrΓHΞπmαnsπonsHπnHtναHΞπψαptonHΛνΓnnαψHusπnμH
protonUprotonHΛoψψπsπonsHΓtHℓpormuψΓdHsααHtαxt−´ b´ ‘α–HwπtνHtναHk‘vk~HΞαtαΛtorVHEuropeanpPhysicalp
JournalpCTH2014THa]TH[Y[]

4.2 31

108 wαΓsurαmαntHoγHγψowHνΓrmonπΛsHwπtνHmuψtπUpΓrtπΛψαHΛumuψΓntsHπnHzΔSzΔHΛoψψπsπonsHΓtHℓpormuψΓdHsααH
tαxt−´ ‘α–HwπtνHtναHk‘vk~HΞαtαΛtorVHEuropeanpPhysicalpJournalpCTH2014THa]TH[Y^a 4.2 52

107 ~αΓrΛνHγorHΞπrαΛtHpΓπrHproΞuΛtπonHoγHtναHtopHsquΓrχHπnHΓψψUνΓΞronπΛHγπnΓψHstΓtαsHπnHprotonUprotonH
ΛoψψπsπonsHΓtHPHsqrt{s}HQHgHbH‘α–HwπtνHtναHk‘vk~HΞαtαΛtorVHJournalpofpHighpEnergypPhysicsTH2014THZXY]THY 5.4 36

106 wαΓsurαmαntHoγHtναHproΞuΛtπonHΛrossUsαΛtπonHoγHˇ�PZ~QHUhHtWˇ�PUh˛…HSH˛…Hâ��Qˇ�HSHˇ�Hâ��HπnHppHΛoψψπsπonsHΓtHPH
sqrt{s}HQHgHaH‘α–HΓtHk‘vk~VHJournalpofpHighpEnergypPhysicsTH2014THZXY]THY 5.4 16

105 wαΓsurαmαntHoγHtναHZW˛‡HRHΔosonHtrΓnsvαrsαHmomαntumHΞπstrπΔutπonHπnHppHΛoψψπsπonsHΓtHPHsqrt{s}gaHQH
‘α–HwπtνHtναHk‘vk~HΞαtαΛtorVHJournalpofpHighpEnergypPhysicsTH2014THZXY]THY 5.4 79

104
~αΓrΛνHγorHstronμHproΞuΛtπonHoγHsupαrsymmαtrπΛHpΓrtπΛψαsHπnHγπnΓψHstΓtαsHwπtνHmπssπnμHtrΓnsvαrsαH
momαntumHΓnΞHΓtHψαΓstHtνrααHΔUταtsHΓtHPHsqrt{s}HgHbHQH‘α–HprotonUprotonHΛoψψπsπonsHwπtνHtναHk‘vk~H
ΞαtαΛtorVHJournalpofpHighpEnergypPhysicsTH2014THZXY]THY

5.4 31

103 wαΓsurαmαntHoγHΞπγγαrαntπΓψHproΞuΛtπonHΛrossUsαΛtπonsHγorHΓHZHΔosonHπnHΓssoΛπΓtπonHwπtνHΔUταtsHπnHaH
‘α–HprotonUprotonHΛoψψπsπonsHwπtνHtναHk‘vk~HΞαtαΛtorVHJournalpofpHighpEnergypPhysicsTH2014THZXY]THY 5.4 26

102 wαΓsurαmαntHoγHtναHPtovαrψπnα{t}QHproΞuΛtπonHΛrossUsαΛtπonHusπnμHPαmuHQHαvαntsHwπtνHPΔQUtΓμμαΞHταtsH
πnHPppQHΛoψψπsπonsHΓtHPsqrt{s}gaQHΓnΞHbH‘α–HwπtνHtναHk‘vk~HΞαtαΛtorH2014THa]THY 2

101 wαΓsurαmαntHoγHtναHproΞuΛtπonHΛrossHsαΛtπonHoγHταtsHπnHΓssoΛπΓtπonHwπtνHΓHZHΔosonHπnHppHΛoψψπsπonsHΓtH
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