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ΔonstraπntsHonHΛarτHψattαrHψαΛπatorsHanΛHotναrHnαwHpartπΔχαsVHJournalmofmHighmEnergymPhysicsTH2018TH
ZXYbTHY

5.4 50

533
}αarΔνHγorHaHpsαuΛosΔaχarHΓosonHΛαΔayπnμHπntoHaHZHΓosonHanΛHtναHYZ^Hqα–HrπμμsHΓosonHπnHâ��Sâ��â��ΓΓiH
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sqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH2017THZXYaTHY 5.4 46
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510 wαasurαψαntsHoγHrπμμsHΓosonHpropαrtπαsHπnHtναHΛπpνotonHΛαΔayHΔνannαχHπnHprotonUprotonHΔoχχπsπonsH
atHPHsqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH2018THZXYbTHY 5.4 37

509 wαasurαψαntHoγHproψptHanΛHnonproψptHΔνarψonπuψHsupprαssπonHπnHΔoχχπsπonsHatH^VXZVHEuropeanm
PhysicalmJournalmCTH2018THabTH^Xc 4.2 37

508 }αarΔνHγorHtναH¯P^^_bQH}tatαHnαΔayπnμHπntoHl√{s}−{X}ˇ�−{´–}HπnHzrotonUzrotonHmoχχπsπonsHatH
sqrt×s]gbHH~α–VHPhysicalmReviewmLettersTH2018THYZXTHZXZXX^ 7.4 36
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507 wαasurαψαntHoγHtναHΛouΓχαUΛπγγαrαntπaχHπnΔχusπvαHραtHΔrossHsαΔtπonHπnHprotonUprotonHΔoχχπsπonsHatH
×porψuχadHsααHtαxt]VHEuropeanmPhysicalmJournalmCTH2016THa_TH]^Y 4.2 36

506
ovπΛαnΔαHγorHχπμνtUΓyUχπμνtHsΔattαrπnμHanΛHsαarΔναsHγorHaxπonUχπταHpartπΔχαsHπnHuχtrapαrπpναraχHzΓzΓH
ΔoχχπsπonsHatHsxxg^VXZ~α–VHPhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-Energym
PhysicsTH2019THacaTHY[]bZ_

4.2 35

505 moψΓπnatπonHoγH}αarΔναsHγorHrπμμsHlosonHzaπrHzroΛuΔtπonHπnHzrotonUzrotonHmoχχπsπonsHatH
sqrt×s]gY[HH~α–VHPhysicalmReviewmLettersTH2019THYZZTHYZYbX[ 7.4 35

504 }αarΔνHγorHpaπrUproΛuΔαΛHvαΔtorχπταHlHquarτsHπnHprotonUprotonHΔoχχπsπonsHatHsgbHH~α–VHPhysicalm
ReviewmDTH2016THc[TH 4.9 35

503 }tuΛyHoγHZHΓosonHproΛuΔtπonHπnHpzΓHΔoχχπsπonsHatHsxxg^VXZ~α–VHPhysicsmLetters,mSectionmB:mNuclear,m
ElementarymParticlemandmHigh-EnergymPhysicsTH2016THa^cTH[_U^a 4.2 35

502 wαasurαψαntHoγHΛπγγαrαntπaχHΔrossHsαΔtπonsHγorHrπμμsHΓosonHproΛuΔtπonHπnHtναHΛπpνotonHΛαΔayH
ΔνannαχHπnHppHΔoχχπsπonsHatH×porψuχadHsααHtαxt]VHEuropeanmPhysicalmJournalmCTH2016THa_THY[ 4.2 35

501 oχχπptπΔHpχowHoγHmνarψHanΛH}tranμαHraΛronsHπnHrπμνUwuχtπpχπΔπtyHpSzΓHmoχχπsπonsHatH
sqrt×s√{xx}]gbVY_HH~α–VHPhysicalmReviewmLettersTH2018THYZYTHXbZ[XY 7.4 35

500
}αarΔνHγorHtνπrΛUμαnαratπonHsΔaχarHχαptoquarτsHanΛHναavyHrπμνtUνanΛαΛHnαutrπnosHπnHγπnaχHstatαsHwπtνH
twoHtauHχαptonsHanΛHtwoHραtsHπnHprotonUprotonHΔoχχπsπonsHatHPHsqrt{s}gY[HQH~α–VHJournalmofmHighmEnergym
PhysicsTH2017THZXYaTHY

5.4 35

499
}αarΔνHγorHχαptonHγχavourHvπoχatπnμHΛαΔaysHoγHtναHrπμμsHΓosonHtoHαˇ�HanΛHα˛…HπnHprotonâ��protonH
ΔoχχπsπonsHatHsgb´ ~α–VHPhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH
2016THa_[TH]aZU^XX

4.2 35

498
}αarΔνHγorHrπμμsHΓosonHpaπrHproΛuΔtπonHπnHαvαntsHwπtνHtwoHΓottoψHquarτsHanΛHtwoHtauHχαptonsHπnH
protonâ��protonHΔoχχπsπonsHatHsgY[~α–VHPhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandm
High-EnergymPhysicsTH2018THaabTHYXYUYZa

4.2 35

497
wαasurαψαntHanΛH{mnHanaχysπsHoγHΛouΓχαUΛπγγαrαntπaχHπnΔχusπvαHραtHΔrossHsαΔtπonsHπnHppHΔoχχπsπonsHatH
PHsqrt{s}gbHQH~α–HanΛHΔrossHsαΔtπonHratπosHtoHZVa_HanΛHaH~α–VHJournalmofmHighmEnergymPhysicsTH2017TH
ZXYaTHY

5.4 34

496 zsαuΛorapπΛπtyHΛπstrπΓutπonHoγHΔνarμαΛHνaΛronsHπnHprotonâ��protonHΔoχχπsπonsHatHsgY[´ ~α–VHPhysicsm
Letters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2015THa^YTHY][UY_[ 4.2 34

495 }αarΔνHγorHnαwHpνysπΔsHπnHsaψαUsπμnHΛπχαptonHαvαntsHπnHprotonUprotonHΔoχχπsπonsHatH×porψuχadHsααH
tαxt]VHEuropeanmPhysicalmJournalmCTH2016THa_TH][c 4.2 34

494
}αarΔνHγorHnαwHpνysπΔsHπnHαvαntsHwπtνHtwoHsoγtHopposπtαχyHΔνarμαΛHχαptonsHanΛHψπssπnμHtransvαrsαH
ψoψαntuψHπnHprotonâ��protonHΔoχχπsπonsHatHsgY[~α–VHPhysicsmLetters,mSectionmB:mNuclear,mElementarym
ParticlemandmHigh-EnergymPhysicsTH2018THabZTH]]XU]_a

4.2 34

493 wαasurαψαntHoγHΔνarμαΛHpπonTHτaonTHanΛHprotonHproΛuΔtπonHπnHprotonUprotonHΔoχχπsπonsHatH
sgY[HH~α–VHPhysicalmReviewmDTH2017THc_TH 4.9 33

492 }αarΔναsHγorHtνπrΛUμαnαratπonHsquarτHproΛuΔtπonHπnHγuχχyHνaΛronπΔHγπnaχHstatαsHπnHprotonUprotonH
ΔoχχπsπonsHatHPHsqrt{s}gbHQH~α–VHJournalmofmHighmEnergymPhysicsTH2015THZXY^THY 5.4 33

491 }αarΔνHγorHaHχπμνtHΔνarμαΛHrπμμsHΓosonHΛαΔayπnμHtoHPHψatνrψ{Δ}ovαrχπnα{ψatνrψ{s}}HQHπnHppHΔoχχπsπonsH
atHPHsqrt{s}gbHQH~α–VHJournalmofmHighmEnergymPhysicsTH2015THZXY^THYU[a 5.4 33

490 }αarΔνHγorHnαutraχHrαsonanΔαsHΛαΔayπnμHπntoHaHZHΓosonHanΛHaHpaπrHoγHΓHραtsHorHˇ�HχαptonsVHPhysicsm
Letters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2016THa^cTH[_cU[c] 4.2 33
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489 mrossHsαΔtπonHψαasurαψαntHoγHtUΔνannαχHsπnμχαHtopHquarτHproΛuΔtπonHπnHppHΔoχχπsπonsHatHsgY[~α–VH
PhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2017THaaZTHa^ZUaa_ 4.2 32

488
monstraπntsHonHanoψaχousHrπμμsHΓosonHΔoupχπnμsHusπnμHproΛuΔtπonHanΛHΛαΔayHπnγorψatπonHπnHtναH
γourUχαptonHγπnaχHstatαVHPhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-Energym
PhysicsTH2017THaa^THYUZ]

4.2 32

487 yΓsαrvatπonHoγH~woHoxΔπtαΛHl√{Δ}−{S}H}tatαsHanΛHwαasurαψαntHoγHtναHl√{Δ}−{S}PZ}QHwassHπnHppH
moχχπsπonsHatHsqrt×s]gY[HH~α–VHPhysicalmReviewmLettersTH2019THYZZTHY[ZXXY 7.4 31

486 snΔχusπvαH}αarΔνHγorHaHrπμνχyHloostαΛHrπμμsHlosonHnαΔayπnμHtoHaHlottoψH{uarτUkntπquarτHzaπrVH
PhysicalmReviewmLettersTH2018THYZXTHXaYbXZ 7.4 30

485 wαasurαψαntHoγHtναHPHψatνrψ{t}ovαrχπnα{ψatνrψ{t}}HQHproΛuΔtπonHΔrossHsαΔtπonHπnHtναHα˛…HΔνannαχHπnH
protonUprotonHΔoχχπsπonsHatHPHsqrt{s}gaHQHanΛHbH~α–VHJournalmofmHighmEnergymPhysicsTH2016THZXY_THY 5.4 30

484
}αarΔνHγorHsupαrsyψψαtryHπnHtναHψuχtπραtHanΛHψπssπnμHtransvαrsαHψoψαntuψHγπnaχHstatαHπnHppH
ΔoχχπsπonsHatHY[H~α–VHPhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH
2016THa^bTHY^ZUYbX

4.2 30

483 }αarΔνHγorHanHvHâ��HvHμauμαHΓosonHusπnμHZHUhH]˛…HαvαntsHπnHprotonUprotonHΔoχχπsπonsHatHsgY[H~α–VHPhysicsm
Letters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2019THacZTH[]^U[_b 4.2 29

482 wαasurαψαntsHoγHtναHproΛuΔtπonHΔrossHsαΔtπonHanΛHtναHΓranΔνπnμHγraΔtπonTHanΛHΔonstraπntsHonH
anoψaχousHtrπpχαHμauμαHΔoupχπnμsHatVHEuropeanmPhysicalmJournalmCTH2018THabTHY_^ 4.2 29

481
}αarΔνHγorHpaπrHproΛuΔtπonHoγHvαΔtorUχπταHquarτsHπnHtναHΓ Γi HΔνannαχHγroψHprotonâ��protonH
ΔoχχπsπonsHatHsgY[~α–VHPhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysics
TH2018THaacTHbZUYX_

4.2 29

480 yΓsαrvatπonHoγH±PY}QHpaπrHproΛuΔtπonHπnHprotonUprotonHΔoχχπsπonsHatHPHsqrt{s}gbHQH~α–VHJournalmofmHighm
EnergymPhysicsTH2017THZXYaTHY 5.4 29

479
wαasurαψαntHoγHvαΔtorHΓosonHsΔattαrπnμHanΛHΔonstraπntsHonHanoψaχousHquartπΔHΔoupχπnμsHγroψH
αvαntsHwπtνHγourHχαptonsHanΛHtwoHραtsHπnHprotonâ��protonHΔoχχπsπonsHatHsgY[´ ~α–VHPhysicsmLetters,m
SectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2017THaa]TH_bZUaX^

4.2 29

478 zαrγorψanΔαHoγHrαΔonstruΔtπonHanΛHπΛαntπγπΔatπonHoγHˇ�HχαptonsHΛαΔayπnμHtoHνaΛronsHanΛHvˇ�HπnHppH
ΔoχχπsπonsHatHâ��sgY[H~α–VHJournalmofmInstrumentationTH2018THY[THzYXXX^UzYXXX^ 1 29

477 }αarΔνHγorHvαΔtorUχπταH~HanΛHlHquarτHpaπrsHπnHγπnaχHstatαsHwπtνHχαptonsHatHPHsqrt{s}gY[HQH~α–VHJournalmofm
HighmEnergymPhysicsTH2018THZXYbTHY 5.4 29

476 }αarΔνHγorHmνarμαΛHrπμμsHlosonsHzroΛuΔαΛHvπaH–αΔtorHlosonHpusπonHanΛHnαΔayπnμHπntoHaHzaπrHoγH H
anΛHZHlosonsH’sπnμHppHmoχχπsπonsHatHsqrt×s]gY[HH~α–VHPhysicalmReviewmLettersTH2017THYYcTHY]YbXZ 7.4 28

475 wαasurαψαntHoγHtναH~opH{uarτHzaπrHzroΛuΔtπonHmrossH}αΔtπonHπnHzrotonUzrotonHmoχχπsπonsHatH
â��×s]gY[HH~α–VHPhysicalmReviewmLettersTH2016THYY_THX^ZXXZ 7.4 28

474 moψΓπnαΛHsαarΔνHγorHanoψaχousHpsαuΛosΔaχarHr––HΔoupχπnμsHπnH–rPrUhΓΓiQHproΛuΔtπonHanΛHrHUhH––H
ΛαΔayVHPhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2016THa^cTH_aZU_c_4.2 28

473 }αarΔνHγorHναavyHwaρoranaHnαutrπnosHπnHα´–α´–SHραtsHanΛHα´–H˛…H´–SHραtsHαvαntsHπnHprotonUprotonH
ΔoχχπsπonsHatHPHsqrt{s}gbHQH~α–VHJournalmofmHighmEnergymPhysicsTH2016THZXY_THY 5.4 28

472
}αarΔνHγorHanHαxotπΔHΛαΔayHoγHtναHrπμμsHΓosonHtoHaHpaπrHoγHχπμνtHpsαuΛosΔaχarsHπnHtναHγπnaχHstatαHwπtνH
twoHΓHquarτsHanΛHtwoHˇ�HχαptonsHπnHprotonâ��protonHΔoχχπsπonsHatHsgY[~α–VHPhysicsmLetters,mSectionmB:m
Nuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2018THab^TH]_ZU]bb

4.2 28
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471 }αarΔνHγorHχowHψassHvαΔtorHrαsonanΔαsHΛαΔayπnμHπntoHquarτUantπquarτHpaπrsHπnHprotonUprotonH
ΔoχχπsπonsHatHPHsqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH2018THZXYbTHY 5.4 28

470 wαasurαψαntsHoγHpropαrtπαsHoγHtναHrπμμsHΓosonHΛαΔayπnμHtoHaH HΓosonHpaπrHπnHppHΔoχχπsπonsHatH
sgY[~α–VHPhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2019THacYTHc_UYZc4.2 27

469 wαasurαψαntHoγHtναHproΛuΔtπonHΔrossHsαΔtπonTHtναHtopHquarτHψassTHanΛHtναHstronμHΔoupχπnμH
ΔonstantHusπnμHΛπχαptonHαvαntsHπnHppHΔoχχπsπonsHatVHEuropeanmPhysicalmJournalmCTH2019THacTH[_b 4.2 27

468 yΓsαrvatπonHoγHmorrαχatαΛHkzπψutνaχHknπsotropyHpourπαrHrarψonπΔsHπnHppHanΛHpSzΓHmoχχπsπonsHatHtναH
vrmVHPhysicalmReviewmLettersTH2018THYZXTHXcZ[XY 7.4 27

467 wαasurαψαntHoγHtναH}pχπttπnμHpunΔtπonHπnHppHanΛHzΓUzΓHmoχχπsπonsHatHsqrt×s√{xx}]g^VXZHH~α–VH
PhysicalmReviewmLettersTH2018THYZXTHY]Z[XZ 7.4 27

466 ovπΛαnΔαHγorHαxΔχusπvαH˛‡˛‡HUhH HSH Hâ��HproΛuΔtπonHanΛHΔonstraπntsHonHanoψaχousHquartπΔHμauμαH
ΔoupχπnμsHπnHppHΔoχχπsπonsHatHPHsqrt{s}gaHQHanΛHbH~α–VHJournalmofmHighmEnergymPhysicsTH2016THZXY_THY 5.4 27

465
kzπψutνaχHanπsotropyHoγHΔνarμαΛHpartπΔχαsHwπtνHtransvαrsαHψoψαntuψHupHtoHYXX´ qα–WΔHπnHzΓzΓH
ΔoχχπsπonsHatHsxxg^VXZ´ ~α–VHPhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-Energym
PhysicsTH2018THaa_THYc^UZY_

4.2 27

464 wαasurαψαntHoγHproψptHanΛHnonproψptH×porψuχadHsααHtαxt]HproΛuΔtπonHπnH×porψuχadHsααHtαxt]HanΛH
×porψuχadHsααHtαxt]HΔoχχπsπonsHatH×porψuχadHsααHtαxt]VHEuropeanmPhysicalmJournalmCTH2017THaaTHZ_c 4.2 26

463
wαasurαψαntHoγHtναHmzUvπoχatπnμHwαaτHpνasαHisHanΛHtναHΛαΔayHwπΛtνHΛπγγαrαnΔαH˛�˛�sHusπnμHtναH
lsXUhtWˇ�iPYXZXQHΛαΔayHΔνannαχHπnHppHΔoχχπsπonsHatHsgbH~α–VHPhysicsmLetters,mSectionmB:mNuclear,m
ElementarymParticlemandmHigh-EnergymPhysicsTH2016THa^aTHcaUYZX

4.2 26

462 }αarΔνHγorHtopHsquarτsHanΛHΛarτHψattαrHpartπΔχαsHπnHopposπtαUΔνarμαHΛπχαptonHγπnaχHstatαsHatH
sgY[HH~α–VHPhysicalmReviewmDTH2018THcaTH 4.9 26

461
}αarΔνHγorHanoψaχousH tΓHΔoupχπnμsHanΛHγχavourUΔνanμπnμHnαutraχHΔurrαntsHπnHtUΔνannαχHsπnμχαHtopH
quarτHproΛuΔtπonHπnHppHΔoχχπsπonsHatHPHsqrt{s}gaHQHanΛHbH~α–VHJournalmofmHighmEnergymPhysicsTH2017TH
ZXYaTHY

5.4 26

460 monstraπntsHonHψoΛαχsHoγHsΔaχarHanΛHvαΔtorHχαptoquarτsHΛαΔayπnμHtoHaHquarτHanΛHaHnαutrπnoHatH
sgY[HH~α–VHPhysicalmReviewmDTH2018THcbTH 4.9 26

459
moψΓπnatπonHoγHsαarΔναsHγorHναavyHrαsonanΔαsHΛαΔayπnμHtoH  TH ZTHZZTH rTHanΛHZrHΓosonHpaπrsHπnH
protonâ��protonHΔoχχπsπonsHatHsgbHanΛHY[H~α–VHPhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlem
andmHigh-EnergymPhysicsTH2017THaa]TH^[[U^^b

4.2 25

458 }αarΔνHγorHtopHsquarτHpaπrHproΛuΔtπonHπnHppHΔoχχπsπonsHatHPHsqrt{s}gY[HQH~α–HusπnμHsπnμχαHχαptonH
αvαntsVHJournalmofmHighmEnergymPhysicsTH2017THZXYaTHY 5.4 25

457 }αarΔνHγorHναavyHrαsonanΔαsHΛαΔayπnμHtoHtwoHrπμμsHΓosonsHπnHγπnaχHstatαsHΔontaπnπnμHγourHΓHquarτsVH
EuropeanmPhysicalmJournalmCTH2016THa_TH[aY 4.2 25

456 wαasurαψαntHoγHtναHwαaτHψπxπnμHanμχαHusπnμHtναHγorwarΛUΓaΔτwarΛHasyψψαtryHoγHnrαχχU±anH
αvαntsHπnHΔoχχπsπonsHatHbVHEuropeanmPhysicalmJournalmCTH2018THabTHaXY 4.2 25

455 }αarΔνHγorHΔνarμαΛHrπμμsHΓosonsHπnHtναHr´–HUhHˇ�´–˛‰ˇ�HΛαΔayHΔνannαχHπnHprotonUprotonHΔoχχπsπonsHatHPH
sqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH2019THZXYcTHY 5.4 24

454 }αarΔνHγorHsupαrsyψψαtrπΔHpartnαrsHoγHαχαΔtronsHanΛHψuonsHπnHprotonâ��protonHΔoχχπsπonsHatH
sgY[~α–VHPhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2019THacXTHY]XUY__4.2 24
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453 }αarΔνHγorHχonμUχπvαΛHpartπΔχαsHΛαΔayπnμHπntoHΛπspχaΔαΛHραtsHπnHprotonUprotonHΔoχχπsπonsHatHsgY[HH~α–VH
PhysicalmReviewmDTH2019THccTH 4.9 24

452 }αarΔνHγorHproΛuΔtπonHoγHγourHtopHquarτsHπnHγπnaχHstatαsHwπtνHsaψαUsπμnHorHψuχtπpχαHχαptonsHπnH
protonUprotonHΔoχχπsπonsHatVHEuropeanmPhysicalmJournalmCTH2020THbXTHa^ 4.2 24

451 wαasurαψαntHoγHπnΔχusπvαHραtHproΛuΔtπonHanΛHnuΔχαarHψoΛπγπΔatπonsHπnHpzΓHΔoχχπsπonsHatH×porψuχadH
sααHtαxt]VHEuropeanmPhysicalmJournalmCTH2016THa_TH[aZ 4.2 24

450
}αarΔνHγorHsπnμχαHproΛuΔtπonHoγHaHvαΔtorUχπταH~HquarτHΛαΔayπnμHtoHaHZHΓosonHanΛHaHtopHquarτHπnH
protonâ��protonHΔoχχπsπonsHatHsgY[~α–VHPhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandm
High-EnergymPhysicsTH2018THabYTH^a]U_XX

4.2 24

449
}αarΔνHγorHναavyHμauμαH iHΓosonsHπnHαvαntsHwπtνHanHαnαrμαtπΔHχαptonHanΛHχarμαHψπssπnμHtransvαrsαH
ψoψαntuψHatHsgY[´ ~α–VHPhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-Energym
PhysicsTH2017THaaXTHZabU[XY

4.2 24

448 }αarΔνHγorHrπμμsHΓosonHpaπrHproΛuΔtπonHπnHtναH˛‡˛‡ΓΓiHγπnaχHstatαHπnHppHΔoχχπsπonsHatHsgY[~α–VHPhysicsm
Letters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2019THabbTHaU[_ 4.2 24

447 }αarΔνHγorHΛπsappαarπnμHtraΔτsHasHaHsπμnaturαHoγHnαwHχonμUχπvαΛHpartπΔχαsHπnHprotonUprotonHΔoχχπsπonsH
atHPHsqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH2018THZXYbTHY 5.4 24

446 }αarΔνHγorHnarτHwattαrHanΛH}upαrsyψψαtryHwπtνHaHmoψprαssαΛHwassH}pαΔtruψHπnHtναH–αΔtorHlosonH
pusπonH~opoχoμyHπnHzrotonUzrotonHmoχχπsπonsHatHsqrt×s]gbHH~α–VHPhysicalmReviewmLettersTH2017THYYbTHXZYbXZ7.4 23

445
wuχtπpχπΔπtyHanΛHrapπΛπtyHΛαpαnΛαnΔαHoγHstranμαHνaΛronHproΛuΔtπonHπnHppTHpzΓTHanΛHzΓzΓHΔoχχπsπonsH
atHtναHvrmVHPhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2017TH
a_bTHYX[UYZc

4.2 23

444 zαrγorψanΔαHoγHtναHmw}HvαvαχUYHtrπμμαrHπnHprotonUprotonHΔoχχπsπonsHatHâ��sHgHY[H~α–VHJournalmofm
InstrumentationTH2020THY^THzYXXYaUzYXXYa 1 23

443 }αarΔνHγorHovπΛαnΔαHoγHtναH~ypαUsssH}ααsawHwαΔνanπsψHπnHwuχtπχαptonHpπnaχH}tatαsHπnHzrotonUzrotonH
moχχπsπonsHatHsqrt×s]gY[HH~α–VHPhysicalmReviewmLettersTH2017THYYcTHZZYbXZ 7.4 23

442 }αarΔνHγorHtνπrΛUμαnαratπonHsΔaχarHχαptoquarτsHΛαΔayπnμHtoHaHtopHquarτHanΛHaHχαptonHatVHEuropeanm
PhysicalmJournalmCTH2018THabTHaXa 4.2 23

441
ovπΛαnΔαHγorHassoΔπatαΛHproΛuΔtπonHoγHaHrπμμsHΓosonHwπtνHaHtopHquarτHpaπrHπnHγπnaχHstatαsHwπtνH
αχαΔtronsTHψuonsTHanΛHνaΛronπΔaχχyHΛαΔayπnμHˇ�HχαptonsHatHPHsqrt{s}gY[HQH~α–VHJournalmofmHighmEnergym
PhysicsTH2018THZXYbTHY

5.4 23

440 wαasurαψαntHoγHtναH ZHproΛuΔtπonHΔrossHsαΔtπonHπnHppHΔoχχπsπonsHatHsgY[H~α–VHPhysicsmLetters,m
SectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2017THa__THZ_bUZcX 4.2 22

439 wαasurαψαntHoγHtναH×porψuχadHsααHtαxt]HproΛuΔtπonHΔrossHsαΔtπonHusπnμHαvαntsHπnHtναH×porψuχadHsααH
tαxt]HγπnaχHstatαHπnHppHΔoχχπsπonsHatH×porψuχadHsααHtαxt]VHEuropeanmPhysicalmJournalmCTH2017THaaTHYaZ 4.2 22

438
wαasurαψαntHoγHtναHΔrossHsαΔtπonHγorHαχαΔtrowαaτHproΛuΔtπonHoγHZ˛‡HπnHassoΔπatπonHwπtνHtwoHραtsHanΛH
ΔonstraπntsHonHanoψaχousHquartπΔHμauμαHΔoupχπnμsHπnHprotonâ��protonHΔoχχπsπonsHatHsgbH~α–VHPhysicsm
Letters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2017THaaXTH[bXU]XZ

4.2 22

437 }αarΔνHγorHtναHrπμμsHlosonHnαΔayπnμHtoH~woHwuonsHπnHzrotonUzrotonHmoχχπsπonsHatHsqrt×s]gY[HH~α–VH
PhysicalmReviewmLettersTH2019THYZZTHXZYbXY 7.4 22

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

(2016-2019)
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435 }αarΔνHγorHaHnαwHsΔaχarHrαsonanΔαHΛαΔayπnμHtoHaHpaπrHoγHZHΓosonsHπnHprotonUprotonHΔoχχπsπonsHatHPH
sqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH2018THZXYbTHY 5.4 22

434
}αarΔνHγorHaHψassπvαHrαsonanΔαHΛαΔayπnμHtoHaHpaπrHoγHrπμμsHΓosonsHπnHtναHγourHΓHquarτHγπnaχHstatαHπnH
protonâ��protonHΔoχχπsπonsHatHsgY[~α–VHPhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandm
High-EnergymPhysicsTH2018THabYTHZ]]UZ_c

4.2 22

433 }tuΛyHoγHtαtH{uαnΔνπnμHwπtνHZSραtHmorrαχatπonsHπnHzΓUzΓHanΛHppHmoχχπsπonsHatH
sqrt×s]√{xx}g^VXZHH~α–VHPhysicalmReviewmLettersTH2017THYYcTHXbZ[XY 7.4 22

432
}αarΔνHγorHanoψaχousHΔoupχπnμsHπnHΓoostαΛH  W ZUhâ��˛‰qqiHproΛuΔtπonHπnHprotonâ��protonHΔoχχπsπonsH
atHsgb´ ~α–VHPhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2017TH
aaZTHZYU]Z

4.2 22

431 }αarΔνHγorHΛarτHψattαrHproΛuΔαΛHπnHassoΔπatπonHwπtνHναavyUγχavorHquarτHpaπrsHπnHprotonUprotonH
ΔoχχπsπonsHatVHEuropeanmPhysicalmJournalmCTH2017THaaTHb]^ 4.2 22

430
wαasurαψαntHoγHtναHZZHproΛuΔtπonHΔrossHsαΔtπonHanΛHZHUhâ��Sâ��â�� â��iSâ��iâ��HΓranΔνπnμHγraΔtπonHπnHppH
ΔoχχπsπonsHatHsgY[´ ~α–VHPhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-Energym
PhysicsTH2016THa_[THZbXU[X[

4.2 22

429
wαasurαψαntHoγHtναH ZHproΛuΔtπonHΔrossHsαΔtπonHπnHppHΔoχχπsπonsHatH×porψuχadHsααHtαxt]HanΛH
b×porψuχadHsααHtαxt]HanΛHsαarΔνHγorHanoψaχousHtrπpχαHμauμαHΔoupχπnμsHatH×porψuχadHsααHtαxt]VH
EuropeanmPhysicalmJournalmCTH2017THaaTHZ[_

4.2 21

428
kHsαarΔνHγorHnαwHpναnoψαnaHπnHppHΔoχχπsπonsHatH×porψuχadHsααHtαxt]HπnHγπnaχHstatαsHwπtνHψπssπnμH
transvαrsαHψoψαntuψHanΛHatHχαastHonαHραtHusπnμHtναH×porψuχadHsααHtαxt]HvarπaΓχαVHEuropeanmPhysicalm
JournalmCTH2017THaaTHZc]

4.2 21

427
}αarΔνHγorHaHstanΛarΛHψoΛαχUχπταHrπμμsHΓosonHπnHtναHψassHranμαHΓαtwααnHaXHanΛHYYXHqα–HπnHtναH
ΛπpνotonHγπnaχHstatαHπnHprotonUprotonHΔoχχπsπonsHatHsgbHanΛHY[H~α–VHPhysicsmLetters,mSectionmB:m
Nuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2019THac[TH[ZXU[]a

4.2 21

426 }αarΔνHγorHsπnμχαHproΛuΔtπonHoγHsΔaχarHχαptoquarτsHπnHprotonUprotonHΔoχχπsπonsHatHsgbHH~α–VHPhysicalm
ReviewmDTH2016THc[TH 4.9 21

425 wαasurαψαntsHoγHtt´flHspπnHΔorrαχatπonsHanΛHtopHquarτHpoχarπzatπonHusπnμHΛπχαptonHγπnaχHstatαsHπnHppH
ΔoχχπsπonsHatHsgbHH~α–VHPhysicalmReviewmDTH2016THc[TH 4.9 21

424 morrαχatπonsHΓαtwααnHραtsHanΛHΔνarμαΛHpartπΔχαsHπnHzΓzΓHanΛHppHΔoχχπsπonsHatHPH
sqrt{s√{ψatνrψ{xx}}}gZVa_HQH~α–VHJournalmofmHighmEnergymPhysicsTH2016THZXY_THY 5.4 21

423 wαasurαψαntHoγHtναH×porψuχadHsααHtαxt]HproΛuΔtπonHΔrossHsαΔtπonHπnHtναHaχχUραtsHγπnaχHstatαHπnHppH
ΔoχχπsπonsHatH×porψuχadHsααHtαxt]×porψuχadHsααHtαxt]VHEuropeanmPhysicalmJournalmCTH2016THa_THYZb 4.2 21

422
}tuΛyHoγHραtHquαnΔνπnμHwπtνHπsoχatαΛUpνotonSραtHΔorrαχatπonsHπnHzΓzΓHanΛHppHΔoχχπsπonsHatH
sxxg^VXZ´ ~α–VHPhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2018TH
ab^THY]U[c

4.2 21

421 }αarΔνHγorHvowHwassH–αΔtorH|αsonanΔαsHnαΔayπnμHtoH{uarτUkntπquarτHzaπrsHπnHzrotonUzrotonH
moχχπsπonsHatHsqrt×s]gY[HH~α–VHPhysicalmReviewmLettersTH2017THYYcTHYYYbXZ 7.4 21

420
}αarΔνHγorHpνysπΔsHΓαyonΛHtναHstanΛarΛHψoΛαχHπnHαvαntsHwπtνHtwoHχαptonsHoγHsaψαHsπμnTHψπssπnμH
transvαrsαHψoψαntuψTHanΛHραtsHπnHprotonUprotonHΔoχχπsπonsHatVHEuropeanmPhysicalmJournalmCTH2017TH
aaTH^ab

4.2 21

419 }αarΔνHγorHχπμνtHΓosonsHπnHΛαΔaysHoγHtναHYZ^Hqα–HrπμμsHΓosonHπnHprotonUprotonHΔoχχπsπonsHatHPH
sqrt{s}gbHQH~α–VHJournalmofmHighmEnergymPhysicsTH2017THZXYaTHY 5.4 21

418 wαasurαψαntHoγHtναHπntαμratαΛHanΛHΛπγγαrαntπaχHtt´flHproΛuΔtπonHΔrossHsαΔtπonsHγorHνπμνUp~HtopH
quarτsHπnHppHΔoχχπsπonsHatHsgbHH~α–VHPhysicalmReviewmDTH2016THc]TH 4.9 21

Lorenzo Viliani
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417 wαasurαψαntHoγHtransvαrsαHψoψαntuψHrαχatπvαHtoHΛπραtHsystαψsHπnHzΓzΓHanΛHppHΔoχχπsπonsHatHPH
sqrt{s√{ψatνrψ{xx}}}gZVa_HQH~α–VHJournalmofmHighmEnergymPhysicsTH2016THZXY_THY 5.4 21

416 }αarΔνHγorHsupαrsyψψαtryHπnHprotonUprotonHΔoχχπsπonsHatHY[H~α–HπnHγπnaχHstatαsHwπtνHραtsHanΛHψπssπnμH
transvαrsαHψoψαntuψVHJournalmofmHighmEnergymPhysicsTH2019THZXYcTHY 5.4 21

415 }αarΔνHγorHνπμνHψassHΛπραtHrαsonanΔαsHwπtνHaHnαwHΓaΔτμrounΛHprαΛπΔtπonHψαtνoΛHπnHprotonUprotonH
ΔoχχπsπonsHatHPHsqrt{s}HQHgHY[H~α–VHJournalmofmHighmEnergymPhysicsTH2020THZXZXTHY 5.4 20

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

413 }αarΔνHγorHψassπvαHrαsonanΔαsHΛαΔayπnμHπntoH  TH ZTHZZTHq THanΛHqZHwπtνHΛπραtHγπnaχHstatαsHatH
sgY[HH~α–VHPhysicalmReviewmDTH2018THcaTH 4.9 20

412
wαasurαψαntHoγH×porψuχadHsααHtαxt]HproΛuΔtπonHwπtνHaΛΛπtπonaχHραtHaΔtπvπtyTHπnΔχuΛπnμH×porψuχadHsααH
tαxt]HquarτHραtsTHπnHtναHΛπχαptonHΛαΔayHΔνannαχHusπnμHppHΔoχχπsπonsHatH×porψuχadHsααHtαxt]VHEuropeanm
PhysicalmJournalmCTH2016THa_TH[ac

4.2 20

411
}αarΔνHγorHaHχowUψassHpsαuΛosΔaχarHrπμμsHΓosonHproΛuΔαΛHπnHassoΔπatπonHwπtνHaHΓΓiHpaπrHπnHppH
ΔoχχπsπonsHatHsgb´ ~α–VHPhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH
2016THa^bTHZc_U[ZX

4.2 20

410 wαasurαψαntHoγHΛπγγαrαntπaχHΔrossHsαΔtπonsHγorHtναHproΛuΔtπonHoγHtopHquarτHpaπrsHanΛHoγHaΛΛπtπonaχH
ραtsHπnHχαptonSραtsHαvαntsHγroψHppHΔoχχπsπonsHatHsgY[HH~α–VHPhysicalmReviewmDTH2018THcaTH 4.9 20

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

408 }αarΔνHγorHstanΛarΛHψoΛαχHproΛuΔtπonHoγHγourHtopHquarτsHwπtνHsaψαUsπμnHanΛHψuχtπχαptonHγπnaχH
statαsHπnHprotonUprotonHΔoχχπsπonsHatVHEuropeanmPhysicalmJournalmCTH2018THabTHY]X 4.2 20

407 }αarΔνHγorHpaπrHproΛuΔtπonHoγHsαΔonΛUμαnαratπonHχαptoquarτsHatHsgY[HH~α–VHPhysicalmReviewmDTH2019TH
ccTH 4.9 20

406 }αarΔνHγorHaHναavyHpsαuΛosΔaχarHΓosonHΛαΔayπnμHtoHaHZHanΛHaHrπμμsHΓosonHatVHEuropeanmPhysicalm
JournalmCTH2019THacTH^_] 4.2 20

405
}αarΔνHγorHpaπrHproΛuΔtπonHoγHvαΔtorUχπταH~HanΛHlHquarτsHπnHsπnμχαUχαptonHγπnaχHstatαsHusπnμHΓoostαΛH
ραtHsuΓstruΔturαHπnHprotonUprotonHΔoχχπsπonsHatHPHsqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH
2017THZXYaTHY

5.4 20

404 }αarΔνHγorHναavyHrαsonanΔαsHtνatHΛαΔayHπntoHaHvαΔtorHΓosonHanΛHaHrπμμsHΓosonHπnHνaΛronπΔHγπnaχH
statαsHatVHEuropeanmPhysicalmJournalmCTH2017THaaTH_[_ 4.2 20

403 }αarΔνHγorHanoψaχousHsπnμχαHtopHquarτHproΛuΔtπonHπnHassoΔπatπonHwπtνHaHpνotonHπnHppHΔoχχπsπonsHatHPH
sqrt{s}gbHQH~α–VHJournalmofmHighmEnergymPhysicsTH2016THZXY_THY 5.4 20

402 }αarΔνHγorHvαptoquarτsHmoupχαΛHtoH~νπrΛUqαnαratπonH{uarτsHπnHzrotonUzrotonHmoχχπsπonsHatH
sqrt×s]gY[HH~α–VHPhysicalmReviewmLettersTH2018THYZYTHZ]YbXZ 7.4 20

401 }αarΔνHγorHaHναavyHrπμνtUνanΛαΛH HΓosonHanΛHaHναavyHnαutrπnoHπnHαvαntsHwπtνHtwoHsaψαUγχavorH
χαptonsHanΛHtwoHραtsHatHPHsqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH2018THZXYbTHY 5.4 20

400 }αarΔνHγorHtναHγχavorUΔνanμπnμHnαutraχHΔurrαntHπntαraΔtπonsHoγHtναHtopHquarτHanΛHtναHrπμμsHΓosonH
wνπΔνHΛαΔaysHπntoHaHpaπrHoγHΓHquarτsHatHPHsqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH2018THZXYbTHY 5.4 20

(2018-2016)
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399
wαasurαψαntsHoγHtναH×porψuχadHsααHtαxt]HproΛuΔtπonHΔrossHsαΔtπonHπnHχαptonSραtsHγπnaχHstatαsHπnHppH
ΔoχχπsπonsHatHbH×porψuχadHsααHtαxt]HanΛHratπoHoγHbHtoHa´ ×porψuχadHsααHtαxt]HΔrossHsαΔtπonsVHEuropeanm
PhysicalmJournalmCTH2017THaaTHY^

4.2 19

398
wαasurαψαntHoγHαχαΔtrowαaτH ZHΓosonHproΛuΔtπonHanΛHsαarΔνHγorHnαwHpνysπΔsHπnH ZHSHtwoHραtsH
αvαntsHπnHppHΔoχχπsπonsHatHsgY[~α–VHPhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandm
High-EnergymPhysicsTH2019THac^THZbYU[Xa

4.2 19

397 [nHwuoμrapνyHγorHtναH}αarΔνHoγHrπΛΛαnHmavπtπαsVHScientificmReportsTH2019THcTHZca] 4.9 19

396
}αarΔνHγorHrαsonantHanΛHnonrαsonantHrπμμsHΓosonHpaπrHproΛuΔtπonHπnHtναHPH
ψatνrψ{Γ}ovαrχπnα{ψatνrψ{Γ}}ψatνπt{αχχHnuHαχχHnuH}HQHγπnaχHstatαHπnHprotonUprotonHΔoχχπsπonsHatHPH
sqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH2018THZXYbTHY

5.4 19

395 }tuΛyHoγHlHwαsonHzroΛuΔtπonHπnHpSzΓHmoχχπsπonsHatHâ��×}PxxQ]g^VXZH~α–H’sπnμHoxΔχusπvαHraΛronπΔH
nαΔaysVHPhysicalmReviewmLettersTH2016THYY_THX[Z[XY 7.4 19

394 }αarΔνHγorHψassπvαH rHrαsonanΔαsHΛαΔayπnμHπntoHtναH×porψuχadHsααHtαxt]HγπnaχHstatαHatH×porψuχadHsααH
tαxt]×porψuχadHsααHtαxt]VHEuropeanmPhysicalmJournalmCTH2016THa_THZ[a 4.2 19

393 wαasurαψαntHoγHαxΔχusπvαHpνotoproΛuΔtπonHγroψHprotonsHπnHzΓHΔoχχπsπonsHatVHEuropeanmPhysicalm
JournalmCTH2019THacTHZaa 4.2 19

392 }αarΔνHγorHναavyHrαsonanΔαsHΛαΔayπnμHtoHtauHχαptonHpaπrsHπnHprotonUprotonHΔoχχπsπonsHatHPHsqrt{s}gY[H
QH~α–VHJournalmofmHighmEnergymPhysicsTH2017THZXYaTHY 5.4 19

391 }αarΔνHγorHψassπvαHrαsonanΔαsHΛαΔayπnμHπntoH  TH ZHorHZZHΓosonsHπnHprotonUprotonHΔoχχπsπonsHatHPH
sqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH2017THZXYaTHY 5.4 19

390 }αarΔνHγorHtνπrΛUμαnαratπonHsΔaχarHχαptoquarτsHπnHtναHtˇ�HΔνannαχHπnHprotonUprotonHΔoχχπsπonsHatHPH
sqrt{s}gbHQH~α–VHJournalmofmHighmEnergymPhysicsTH2015THZXY^THY 5.4 19

389 kssαssπnμHtναHγαasπΓπχπtyHoγHπntαrroμatπnμHnuΔχαarHwastαHstoraμαHsπχosHusπnμHΔosψπΔUrayHψuonsVH
JournalmofmInstrumentationTH2015THYXTH~X_XX^U~X_XX^ 1 19

388 wαasurαψαntHoγHΛπγγαrαntπaχHΔrossHsαΔtπonsHγorHΓosonHproΛuΔtπonHπnHassoΔπatπonHwπtνHραtsHπnH
protonUprotonHΔoχχπsπonsHatVHEuropeanmPhysicalmJournalmCTH2018THabTHc_^ 4.2 19

387 }αarΔνHγorHnαwHpνysπΔsHπnHΛπραtHanμuχarHΛπstrπΓutπonsHusπnμHprotonUprotonHΔoχχπsπonsHatHanΛH
ΔonstraπntsHonHΛarτHψattαrHanΛHotναrHψoΛαχsVHEuropeanmPhysicalmJournalmCTH2018THabTHabc 4.2 19

386 }αarΔνHγorHχαptonHγχavourHvπoχatπnμHΛαΔaysHoγHtναHrπμμsHΓosonHtoH˛…ˇ�HanΛHαˇ�HπnHprotonUprotonH
ΔoχχπsπonsHatHPHsqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH2018THZXYbTHY 5.4 19

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

384 }αarΔνHγorHvαΔtorUχπταHquarτsHπnHαvαntsHwπtνHtwoHopposπtαχyHΔνarμαΛHχαptonsHanΛHραtsHπnH
protonUprotonHΔoχχπsπonsHatVHEuropeanmPhysicalmJournalmCTH2019THacTH[_] 4.2 18

383 }αarΔνHγorHΛarτHψattαrHanΛHunpartπΔχαsHproΛuΔαΛHπnHassoΔπatπonHwπtνHaHZHΓosonHπnHprotonUprotonH
ΔoχχπsπonsHatHsgbHH~α–VHPhysicalmReviewmDTH2016THc[TH 4.9 18

382 yΓsαrvatπonHoγHtopHquarτHpaπrsHproΛuΔαΛHπnHassoΔπatπonHwπtνHaHvαΔtorHΓosonHπnHppHΔoχχπsπonsHatHPH
sqrt{s}gbHQH~α–VHJournalmofmHighmEnergymPhysicsTH2016THZXY_THY 5.4 18

Lorenzo Viliani
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381
}αarΔνHγorHναavyHnαutrπnosHanΛHtνπrΛUμαnαratπonHχαptoquarτsHπnHνaΛronπΔHstatαsHoγHtwoHˇ�HχαptonsH
anΛHtwoHραtsHπnHprotonUprotonHΔoχχπsπonsHatHPHsqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH2019TH
ZXYcTHY

5.4 18

380 |αχatπvαHwoΛπγπΔatπonHoγHzroψptHˇ�PZ}QHanΛHtWˇ�H±παχΛsHγroψHppHtoHzΓzΓHmoχχπsπonsHatH
sqrt×s√{xx}]g^VXZHH~α–VHPhysicalmReviewmLettersTH2017THYYbTHY_Z[XY 7.4 18

379 }αarΔνHγorHΛπrαΔtHproΛuΔtπonHoγHsupαrsyψψαtrπΔHpartnαrsHoγHtναHtopHquarτHπnHtναHaχχUραtsHγπnaχHstatαH
πnHprotonUprotonHΔoχχπsπonsHatHPHsqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH2017THZXYaTHY 5.4 18

378
}αarΔνHγorHναavyHnαutrπnosHorHtνπrΛUμαnαratπonHχαptoquarτsHπnHγπnaχHstatαsHwπtνHtwoHνaΛronπΔaχχyH
ΛαΔayπnμHˇ�HχαptonsHanΛHtwoHραtsHπnHprotonUprotonHΔoχχπsπonsHatHPHsqrt{s}gY[HQH~α–VHJournalmofmHighm
EnergymPhysicsTH2017THZXYaTHY

5.4 18

377 }αarΔνHγorHnαutraχHw}}wHrπμμsHΓosonsHΛαΔayπnμHπntoHaHpaπrHoγHΓottoψHquarτsVHJournalmofmHighm
EnergymPhysicsTH2015THZXY^THY 5.4 18

376 }αarΔνHγorHναavyHrπμμsHΓosonsHΛαΔayπnμHtoHaHtopHquarτHpaπrHπnHprotonUprotonHΔoχχπsπonsHatHPHsqrt{s}HQH
gHY[H~α–VHJournalmofmHighmEnergymPhysicsTH2020THZXZXTHY 5.4 18

375 wαasurαψαntHoγHtναHΔrossHsαΔtπonHγorHtopHquarτHpaπrHproΛuΔtπonHπnHassoΔπatπonHwπtνHaH HorHZHΓosonH
πnHprotonUprotonHΔoχχπsπonsHatHPHsqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH2018THZXYbTHY 5.4 18

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

373
}αarΔνHγorHPHψatνrψ{t}ovαrχπnα{ψatνrψ{t}}ψatνrψ{r}HQHproΛuΔtπonHπnHtναHPHψatνrψ{r}toH
ψatνrψ{Γ}ovαrχπnα{ψatνrψ{Γ}}HQHΛαΔayHΔνannαχHwπtνHχαptonπΔHPHψatνrψ{t}ovαrχπnα{ψatνrψ{t}}HQH
ΛαΔaysHπnHprotonUprotonHΔoχχπsπonsHatHPHsqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH2019THZXYcTHY

5.4 17

372 }αarΔνHγorHnαwHpνysπΔsHπnHαvαntsHwπtνHaHχαptonπΔaχχyHΛαΔayπnμHZHΓosonHanΛHaHχarμαHtransvαrsαH
ψoψαntuψHπψΓaχanΔαHπnHprotonUprotonHΔoχχπsπonsHatHgHY[VHEuropeanmPhysicalmJournalmCTH2018THabTHZcY 4.2 17

371 wαasurαψαntHoγHtναHπnΔχusπvαHραtHΔrossHsαΔtπonHπnHppHΔoχχπsπonsHatHPsqrt{s}HgHZVa_TtαxtH{~α–}QVH
EuropeanmPhysicalmJournalmCTH2016THa_THY 4.2 17

370
}αarΔνHγorHanHαxotπΔHΛαΔayHoγHtναHrπμμsHΓosonHtoHaHpaπrHoγHχπμνtHpsαuΛosΔaχarsHπnHtναHγπnaχHstatαHwπtνH
twoHψuonsHanΛHtwoHΓHquarτsHπnHppHΔoχχπsπonsHatHY[H~α–VHPhysicsmLetters,mSectionmB:mNuclear,m
ElementarymParticlemandmHigh-EnergymPhysicsTH2019THac^TH[cbU]Z[

4.2 17

369
}αarΔνHγorHPHψatνrψ{t}ovαrχπnα{ψatνrψ{t}}HQHrαsonanΔαsHπnHνπμνχyHΓoostαΛHχαptonSραtsHanΛHγuχχyH
νaΛronπΔHγπnaχHstatαsHπnHprotonUprotonHΔoχχπsπonsHatHPHsqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH
2017THZXYaTHY

5.4 17

368 }αarΔναsHγorHpaπrHproΛuΔtπonHoγHtνπrΛUμαnαratπonHsquarτsHπnH×porψuχadHsααHtαxt]×porψuχadHsααHtαxt]H
ppHΔoχχπsπonsVHEuropeanmPhysicalmJournalmCTH2017THaaTH[Za 4.2 17

367
wαasurαψαntHoγHtναH HΓosonHναχπΔπtyHγraΔtπonsHπnHtναHΛαΔaysHoγHtopHquarτHpaπrsHtoHχαptonHSHραtsHγπnaχH
statαsHproΛuΔαΛHπnHppHΔoχχπsπonsHatHsgb~α–VHPhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlem
andmHigh-EnergymPhysicsTH2016THa_ZTH^YZU^[]

4.2 17

366 zU~ypαH}πχπΔonH}trπpH}αnsorsHγorHtναHnαwHmw}H~raΔταrHatHrvUvrmVHJournalmofmInstrumentationTH2017TH
YZTHzX_XYbUzX_XYb 1 16

365
wαasurαψαntHoγHΛouΓχαUΛπγγαrαntπaχHΔrossHsαΔtπonsHγorHtopHquarτHpaπrHproΛuΔtπonHπnHppHΔoχχπsπonsHatH
×porψuχadHsααHtαxt]×porψuχadHsααHtαxt]HanΛHπψpaΔtHonHpartonHΛπstrπΓutπonHγunΔtπonsVHEuropeanm
PhysicalmJournalmCTH2017THaaTH]^c

4.2 16

364 kHsαarΔνHγorHpaπrHproΛuΔtπonHoγHnαwHχπμνtHΓosonsHΛαΔayπnμHπntoHψuonsHπnHprotonUprotonHΔoχχπsπonsHatH
Y[HH~α–VHPhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2019THac_THY[YUY^]4.2 16
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363 }αarΔναsHγorHpνysπΔsHΓαyonΛHtναHstanΛarΛHψoΛαχHwπtνHtναHvarπaΓχαHπnHνaΛronπΔHγπnaχHstatαsHwπtνHanΛH
wπtνoutHΛπsappαarπnμHtraΔτsHπnHprotonUprotonHΔoχχπsπonsHatVHEuropeanmPhysicalmJournalmCTH2020THbXTH[ 4.2 16

362 }αarΔνHγorHnαwHpνysπΔsHwπtνHtναHwH~ZHvarπaΓχαHπnHaχχUραtsHγπnaχHstatαsHproΛuΔαΛHπnHppHΔoχχπsπonsHatHPH
sqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH2016THZXY_THY 5.4 16

361
}αarΔνHγorHaHvαryHχπμνtHxw}}wHrπμμsHΓosonHproΛuΔαΛHπnHΛαΔaysHoγHtναHYZ^Hqα–HsΔaχarHΓosonHanΛH
ΛαΔayπnμHπntoHˇ�HχαptonsHπnHppHΔoχχπsπonsHatHPHsqrt{s}gbHQH~α–VHJournalmofmHighmEnergymPhysicsTH2016TH
ZXY_THY

5.4 16

360
}αarΔνHγorHaHΔνarμαΛHrπμμsHΓosonHΛαΔayπnμHπntoHtopHanΛHΓottoψHquarτsHπnHαvαntsHwπtνHαχαΔtronsHorH
ψuonsHπnHprotonUprotonHΔoχχπsπonsHatHPHsqrt{ψatνrψ{s}}HQHgHY[H~α–VHJournalmofmHighmEnergymPhysicsTH
2020THZXZXTHY

5.4 16

359 }αarΔνHγorHΛarτHψattαrHanΛHunpartπΔχαsHπnHαvαntsHwπtνHaHZHΓosonHanΛHψπssπnμHtransvαrsαHψoψαntuψH
πnHprotonUprotonHΔoχχπsπonsHatHPHsqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH2017THZXYaTHY 5.4 16

358 }αarΔνHγorHaHΔνarμαΛHrπμμsHΓosonHΛαΔayπnμHtoHΔνarψHanΛHΓottoψHquarτsHπnHprotonUprotonHΔoχχπsπonsH
atHPHsqrt{s}gbHQH~α–VHJournalmofmHighmEnergymPhysicsTH2018THZXYbTHY 5.4 16

357 yΓsαrvatπonHoγHtναHˇ�√{ΓY}P[zQHanΛHˇ�√{ΓZ}P[zQHanΛHwαasurαψαntHoγHtναπrHwassαsVHPhysicalmReviewm
LettersTH2018THYZYTHXcZXXZ 7.4 16

356 }αarΔνHγorHΛarτHψattαrHπnHαvαntsHwπtνHαnαrμαtπΔTHνaΛronπΔaχχyHΛαΔayπnμHtopHquarτsHanΛHψπssπnμH
transvαrsαHψoψαntuψHatHPHsqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH2018THZXYbTHY 5.4 16

355 }αarΔνHγorHsupαrsyψψαtryHπnHprotonUprotonHΔoχχπsπonsHatHY[H~α–HusπnμHπΛαntπγπαΛHtopHquarτsVH
PhysicalmReviewmDTH2018THcaTH 4.9 16

354
}αarΔνHγorHtopHsquarτHpaπrHproΛuΔtπonHπnHΔoψprαssαΛUψassUspαΔtruψHsΔαnarπosHπnHprotonâ��protonH
ΔoχχπsπonsHatHsgb´ ~α–HusπnμHtναH˛–~HvarπaΓχαVHPhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlem
andmHigh-EnergymPhysicsTH2017THa_aTH]X[U][X

4.2 15

353 wαasurαψαntHoγHtναHΛπγγαrαntπaχHΔrossHsαΔtπonsHγorHtναHassoΔπatαΛHproΛuΔtπonHoγHaH HΓosonHanΛHραtsH
πnHprotonUprotonHΔoχχπsπonsHatHsgY[HH~α–VHPhysicalmReviewmDTH2017THc_TH 4.9 15

352 }αarΔνHγorHaH iHΓosonHΛαΔayπnμHtoHaHˇ�HχαptonHanΛHaHnαutrπnoHπnHprotonUprotonHΔoχχπsπonsHatHsgY[~α–VH
PhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2019THacZTHYXaUY[Y 4.2 15

351
wαasurαψαntsHoγHPHψatνrψ{t}ovαrχπnα{ψatνrψ{t}}HQHΛπγγαrαntπaχHΔrossHsαΔtπonsHπnHprotonUprotonH
ΔoχχπsπonsHatHPHsqrt{ψatνrψ{s}}gY[HQH~α–HusπnμHαvαntsHΔontaπnπnμHtwoHχαptonsVHJournalmofmHighmEnergym
PhysicsTH2019THZXYcTHY

5.4 15

350 wαasurαψαntsHoγHtναHassoΔπatαΛHproΛuΔtπonHoγHaHZHΓosonHanΛHΓHραtsHπnHppHΔoχχπsπonsHatVHEuropeanm
PhysicalmJournalmCTH2017THaaTHa^Y 4.2 15

349
wαasurαψαntHoγHΛπγγαrαntπaχHanΛHπntαμratαΛHγπΛuΔπaχHΔrossHsαΔtπonsHγorHrπμμsHΓosonHproΛuΔtπonHπnH
tναHγourUχαptonHΛαΔayHΔνannαχHπnHppHΔoχχπsπonsHatHPHsqrt{s}gaHQHanΛHbH~α–VHJournalmofmHighmEnergym
PhysicsTH2016THZXY_THY

5.4 15

348 snΔχusπvαHanΛHΛπγγαrαntπaχHψαasurαψαntsHoγHtναHtt´flHΔνarμαHasyψψαtryHπnHppHΔoχχπsπonsHatHsgb~α–VH
PhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2016THa^aTHY^]UYac 4.2 15

347 losαUoπnstαπnHΔorrαχatπonsHπnHppTHpzΓTHanΛHzΓzΓHΔoχχπsπonsHatHsxxgXVcâ��aH~α–VHPhysicalmReviewmCTH
2018THcaTH 2.7 15

346 }αarΔνHγorHnαwHpartπΔχαsHΛαΔayπnμHtoHaHραtHanΛHanHαψαrμπnμHραtVHJournalmofmHighmEnergymPhysicsTH2019TH
ZXYcTHY 5.4 15
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345 }αarΔνHγorHpaπrHproΛuΔtπonHoγHγπrstUμαnαratπonHsΔaχarHχαptoquarτsHatHsgY[HH~α–VHPhysicalmReviewmDTH
2019THccTH 4.9 15

344 wαasurαψαntHoγHtναHtransvαrsαHψoψαntuψHspαΔtraHoγHwαaτHvαΔtorHΓosonsHproΛuΔαΛHπnH
protonUprotonHΔoχχπsπonsHatHPHsqrt{s}gbHQH~α–VHJournalmofmHighmEnergymPhysicsTH2017THZXYaTHY 5.4 15

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

342 yΓsαrvatπonHoγHwαΛπuψUsnΛuΔαΛHwoΛπγπΔatπonsHoγHtαtHpraμψαntatπonHπnHzΓUzΓHmoχχπsπonsHatH
sqrt×s√{xx}]g^VXZHH~α–H’sπnμHssoχatαΛHzνotonU~aμμαΛHtαtsVHPhysicalmReviewmLettersTH2018THYZYTHZ]Z[XY 7.4 15

341 }αarΔνHγorHνπμνUψassHrαsonanΔαsHπnHγπnaχHstatαsHwπtνHaHχαptonHanΛHψπssπnμHtransvαrsαHψoψαntuψHatH
PHsqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH2018THZXYbTHY 5.4 15

340 wαasurαψαntHoγHtναHραtHψassHπnHνπμνχyHΓoostαΛH×porψuχadHsααHtαxt]HαvαntsHγroψHppHΔoχχπsπonsHatH
×porψuχadHsααHtαxt]×porψuχadHsααHtαxt]VHEuropeanmPhysicalmJournalmCTH2017THaaTH]_a 4.2 14

339 yΓsαrvatπonHoγHproψptHtWˇ�HψαsonHαχχπptπΔHγχowHπnHνπμνUψuχtπpχπΔπtyHpzΓHΔoχχπsπonsHatHsxxgbVY_H~α–VH
PhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2019THacYTHYaZUYc] 4.2 14

338 }αarΔνHγorHναavyHwaρoranaHnαutrπnosHπnHsaψαUsπμnHΛπχαptonHΔνannαχsHπnHprotonUprotonHΔoχχπsπonsHatHPH
sqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH2019THZXYcTHY 5.4 14

337
}αarΔνHγorHναavyHrαsonanΔαsHΛαΔayπnμHtoHaHtopHquarτHanΛHaHΓottoψHquarτHπnHtναHχαptonSραtsHγπnaχH
statαHπnHprotonâ��protonHΔoχχπsπonsHatHY[H~α–VHPhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlem
andmHigh-EnergymPhysicsTH2018THaaaTH[cU_[

4.2 14

336 }αarΔνHγorHΛπrαΔtHpaπrHproΛuΔtπonHoγHsupαrsyψψαtrπΔHtopHquarτsHΛαΔayπnμHtoHaχχUνaΛronπΔHγπnaχHstatαsH
πnHppHΔoχχπsπonsHatH×porψuχadHsααHtαxt]VHEuropeanmPhysicalmJournalmCTH2016THa_TH]_X 4.2 14

335 }αarΔνHγorH iHΛαΔayπnμHtoHtauHχαptonHanΛHnαutrπnoHπnHprotonâ��protonHΔoχχπsπonsHatHsgb´ ~α–VHPhysicsm
Letters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2016THa^^THYc_UZY_ 4.2 14

334
wαasurαψαntsHoγHtναHΔνarψHραtHΔrossHsαΔtπonHanΛHnuΔχαarHψoΛπγπΔatπonHγaΔtorHπnHpzΓHΔoχχπsπonsHatH
sxxg^VXZ´ ~α–VHPhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2017TH
aaZTH[X_U[Zc

4.2 14

333 }αarΔνHγorHrπμμsHΓosonHpaπrHproΛuΔtπonHπnHtναHΓΓˇ�ˇ�HγπnaχHstatαHπnHprotonUprotonHΔoχχπsπonsHatH
PsQgbHH~α–VHPhysicalmReviewmDTH2017THc_TH 4.9 14

332
wαasurαψαntHoγHtναHPHψatνrψ{t}ovαrχπnα{ψatνrψ{t}}HQHproΛuΔtπonHΔrossHsαΔtπonHusπnμHαvαntsHwπtνH
onαHχαptonHanΛHatHχαastHonαHραtHπnHppHΔoχχπsπonsHatHPHsqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH
2017THZXYaTHY

5.4 14

331 }αarΔνHγorHrπμμsHΓosonHoγγUsναχχHproΛuΔtπonHπnHprotonUprotonHΔoχχπsπonsHatHaHanΛHbH~α–HanΛH
ΛαrπvatπonHoγHΔonstraπntsHonHπtsHtotaχHΛαΔayHwπΛtνVHJournalmofmHighmEnergymPhysicsTH2016THZXY_THY 5.4 14

330 ovπΛαnΔαHγorHrπμμsHΓosonHΛαΔayHtoHaHpaπrHoγHψuonsVHJournalmofmHighmEnergymPhysicsTH2021THZXZYTHY 5.4 14

329
}αarΔνHγorHnαwHpναnoψαnaHπnHγπnaχHstatαsHwπtνHtwoHopposπtαUΔνarμαTHsaψαUγχavorHχαptonsTHραtsTHanΛH
ψπssπnμHtransvαrsαHψoψαntuψHπnHppHΔoχχπsπonsHatHPHsqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH
2018THZXYbTHY

5.4 14

328
}αarΔνHγorHanHαxotπΔHΛαΔayHoγHtναHrπμμsHΓosonHtoHaHpaπrHoγHχπμνtHpsαuΛosΔaχarsHπnHtναHγπnaχHstatαHoγH
twoHψuonsHanΛHtwoHˇ�HχαptonsHπnHprotonUprotonHΔoχχπsπonsHatHPHsqrt{s}gY[HQH~α–VHJournalmofmHighm
EnergymPhysicsTH2018THZXYbTHY

5.4 14
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327 wαasurαψαntsHoγHtναHΛπγγαrαntπaχHραtHΔrossHsαΔtπonHasHaHγunΔtπonHoγHtναHραtHψassHπnHΛπραtHαvαntsHγroψH
protonUprotonHΔoχχπsπonsHatHPHsqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH2018THZXYbTHY 5.4 14

326 }αarΔνHγorHpνysπΔsHΓαyonΛHtναHstanΛarΛHψoΛαχHπnHνπμνUψassHΛπpνotonHαvαntsHγroψHprotonUprotonH
ΔoχχπsπonsHatHsgY[HH~α–VHPhysicalmReviewmDTH2018THcbTH 4.9 14

325 }αarΔνHγorHsupαrsyψψαtryHπnHαvαntsHwπtνHaHˇ�HχαptonHpaπrHanΛHψπssπnμHtransvαrsαHψoψαntuψHπnH
protonUprotonHΔoχχπsπonsHatHPHsqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH2018THZXYbTHY 5.4 14

324
yΓsαrvatπonHoγHprotonUtaμμαΛTHΔαntraχHPsαψπQαxΔχusπvαHproΛuΔtπonHoγHνπμνUψassHχαptonHpaπrsHπnHppH
ΔoχχπsπonsHatHY[H~α–HwπtνHtναHmw}U~y~owHprαΔπsπonHprotonHspαΔtroψαtαrVHJournalmofmHighmEnergym
PhysicsTH2018THZXYbTHY

5.4 14

323
}αarΔνHγorHναavyHrαsonanΔαsHΛαΔayπnμHπntoHaHvαΔtorHΓosonHanΛHaHrπμμsHΓosonHπnHγπnaχHstatαsHwπtνH
ΔνarμαΛHχαptonsTHnαutrπnosTHanΛHΓHquarτsVHPhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandm
High-EnergymPhysicsTH2017THa_bTHY[aUY_Z

4.2 13

322 }αarΔνHγorHrαsonantHPHψatνrψ{t}ovαrχπnα{ψatνrψ{t}}HQHproΛuΔtπonHπnHprotonUprotonHΔoχχπsπonsHatHPH
sqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH2019THZXYcTHY 5.4 13

321 kHproραΔtπvαHrαΔonstruΔtπonHψαtνoΛHoγHunΛαrμrounΛHorHνπΛΛαnHstruΔturαsHusπnμHatψospναrπΔHψuonH
aΓsorptπonHΛataVHJournalmofmInstrumentationTH2015THYXTHzXZXX[UzXZXX[ 1 13

320 monstraπntsHonHtναHΛouΓχαUpartonHsΔattαrπnμHΔrossHsαΔtπonHγroψHsaψαUsπμnH HΓosonHpaπrHproΛuΔtπonH
πnHprotonUprotonHΔoχχπsπonsHatHPHsqrt{s}gbHQH~α–VHJournalmofmHighmEnergymPhysicsTH2018THZXYbTHY 5.4 13

319 porwarΛUΓaΔτwarΛHasyψψαtryHoγHnrαχχU±anHχαptonHpaπrsHπnHppHΔoχχπsπonsHatH×porψuχadHsααH
tαxt]×porψuχadHsααHtαxt]VHEuropeanmPhysicalmJournalmCTH2016THa_TH[Z^ 4.2 13

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

317 wαasurαψαntHoγHαxΔχusπvαH´ pνotoproΛuΔtπonHπnHuχtrapαrπpναraχHpzΓHΔoχχπsπonsHatVHEuropeanmPhysicalm
JournalmCTH2019THacTHaXZ 4.2 13

316 wαasurαψαntHoγHtναHtopHquarτHψassHπnHtναHaχχUραtsHγπnaχHstatαHatHanΛHΔoψΓπnatπonHwπtνHtναH
χαptonSραtsHΔνannαχVHEuropeanmPhysicalmJournalmCTH2019THacTH[Y[ 4.2 13

315
wαasurαψαntHoγHPνΓoxH{t}{Γar{νΓoxH{t}}}QHnorψaχπsαΛHψuχtπUΛπγγαrαntπaχHΔrossHsαΔtπonsHπnHP{tαxtH
{p}}{tαxtH{p}}HQHΔoχχπsπonsHatHPsqrt{s}gY[T{tαxtH{~α–}}HQTHanΛHsπψuχtanαousHΛαtαrψπnatπonHoγHtναHstronμH
ΔoupχπnμHstrαnμtνTHtopHquarτHpoχαHψassTHanΛHpartonHΛπstrπΓutπonHγunΔtπonsVHEuropeanmPhysicalm
JournalmCTH2020THbXTHY

4.2 13

314 }αarΔνHγorHΔνarμαΛHrπμμsHΓosonsHΛαΔayπnμHπntoHaHtopHanΛHaHΓottoψHquarτHπnHtναHaχχUραtHγπnaχHstatαHoγH
ppHΔoχχπsπonsHatHPHsqrt{s}HQHgHY[H~α–VHJournalmofmHighmEnergymPhysicsTH2020THZXZXTHY 5.4 13

313 nαΔoψposπnμHtransvαrsαHψoψαntuψHΓaχanΔαHΔontrπΓutπonsHγorHquαnΔναΛHραtsHπnHzΓzΓHΔoχχπsπonsHatHPH
sqrt{s√{ψatνrψ{x}eψatνrψ{x}}}gZVa_HQH~α–VHJournalmofmHighmEnergymPhysicsTH2016THZXY_THY 5.4 13

312 }αarΔνHγorHPHψatνrψ{t}ovαrχπnα{ψatνrψ{t}}ψatνrψ{r}HQHproΛuΔtπonHπnHtναHaχχUραtHγπnaχHstatαHπnH
protonUprotonHΔoχχπsπonsHatHPHsqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH2018THZXYbTHY 5.4 13

311 wαasurαψαntHoγHtναHtopHquarτHψassHwπtνHχαptonSραtsHγπnaχHstatαsHusπnμHΔoχχπsπonsHatVHEuropeanm
PhysicalmJournalmCTH2018THabTHbcY 4.2 13

310 }αarΔνHγorHxarrowH|αsonanΔαsHπnHtναHΓU~aμμαΛHnπραtHwassH}pαΔtruψHπnHzrotonUzrotonHmoχχπsπonsHatH
sqrt×s]gbHH~α–VHPhysicalmReviewmLettersTH2018THYZXTHZXYbXY 7.4 13
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309 }αarΔνHγorHΛarτHψattαrHproΛuΔαΛHπnHassoΔπatπonHwπtνHaHrπμμsHΓosonHΛαΔayπnμHtoHaHpaπrHoγHΓottoψH
quarτsHπnHprotonUprotonHΔoχχπsπonsHatVHEuropeanmPhysicalmJournalmCTH2019THacTHZbX 4.2 12

308 }αarΔνHγorHΛπrαΔtHtopHsquarτHpaπrHproΛuΔtπonHπnHαvαntsHwπtνHonαHχαptonTHραtsTHanΛHψπssπnμHtransvαrsαH
ψoψαntuψHatHY[H~α–HwπtνHtναHmw}HαxpαrπψαntVHJournalmofmHighmEnergymPhysicsTH2020THZXZXTHY 5.4 12

307 }upprαssπonHoγHoxΔπtαΛHiH}tatαsH|αχatπvαHtoHtναHqrounΛH}tatαHπnHzΓUzΓHmoχχπsπonsHatH
sqrt×s]√{xx}g^VXZHH~α–VHPhysicalmReviewmLettersTH2018THYZXTHY]Z[XY 7.4 12

306
wαasurαψαntsHoγHtt´flHΔrossHsαΔtπonsHπnHassoΔπatπonHwπtνHΓHραtsHanΛHπnΔχusπvαHραtsHanΛHtναπrHratπoHusπnμH
ΛπχαptonHγπnaχHstatαsHπnHppHΔoχχπsπonsHatHsgY[~α–VHPhysicsmLetters,mSectionmB:mNuclear,mElementarym
ParticlemandmHigh-EnergymPhysicsTH2018THaa_TH[^^U[ab

4.2 12

305 wαasurαψαntHoγHnorψaχπzαΛHΛπγγαrαntπaχHPHψatνrψ{t}ovαrχπnα{ψatνrψ{t}}HQHΔrossHsαΔtπonsHπnHtναH
ΛπχαptonHΔνannαχHγroψHppHΔoχχπsπonsHatHPHsqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH2018THZXYbTHY 5.4 12

304
}αarΔνHγorHsupαrsyψψαtryHπnHαvαntsHwπtνHsoγtHχαptonsTHχowHραtHψuχtπpχπΔπtyTHanΛHψπssπnμHtransvαrsαH
αnαrμyHπnHprotonâ��protonHΔoχχπsπonsHatHsgb´ ~α–VHPhysicsmLetters,mSectionmB:mNuclear,mElementarym
ParticlemandmHigh-EnergymPhysicsTH2016THa^cTHcU[^

4.2 12

303 zrπnΔπpaχUΔoψponαntHanaχysπsHoγHtwoUpartπΔχαHazπψutνaχHΔorrαχatπonsHπnHzΓzΓHanΛHpzΓHΔoχχπsπonsHatH
mw}VHPhysicalmReviewmCTH2017THc_TH 2.7 12

302 }αarΔνHγorHtopHquarτHΛαΔaysHvπaHrπμμsUΓosonUψαΛπatαΛHγχavorUΔνanμπnμHnαutraχHΔurrαntsHπnHppH
ΔoχχπsπonsHatHPHsqrt{s}gbHQH~α–VHJournalmofmHighmEnergymPhysicsTH2017THZXYaTHY 5.4 12

301 }αarΔνHγorHχowUψassHrαsonanΔαsHΛαΔayπnμHπntoHΓottoψHquarτUantπquarτHpaπrsHπnHprotonUprotonH
ΔoχχπsπonsHatHsgY[HH~α–VHPhysicalmReviewmDTH2019THccTH 4.9 12

300
~ναHwswkHproραΔtVHnαsπμnTHΔonstruΔtπonHanΛHpαrγorψanΔαsHoγHaHΔoψpaΔtHνoΛosΔopαHγorHψuonH
raΛπoμrapνyHappχπΔatπonsHπnHtναHΔontαxtHoγHarΔνaαoχoμyHanΛHμαopνysπΔaχHprospαΔtπonsVHJournalmofm
InstrumentationTH2018THY[THzYYXXYUzYYXXY

1 12

299 }αarΔνHγorHχonμUχπvαΛHpartπΔχαsHwπtνHΛπspχaΔαΛHvαrtπΔαsHπnHψuχtπραtHαvαntsHπnHprotonUprotonHΔoχχπsπonsH
atHsgY[HH~α–VHPhysicalmReviewmDTH2018THcbTH 4.9 12

298 wαasurαψαntHoγHραtHsuΓstruΔturαHoΓsαrvaΓχαsHπnHtt´flHαvαntsHγroψHprotonUprotonHΔoχχπsπonsHatH
sgY[HH~α–VHPhysicalmReviewmDTH2018THcbTH 4.9 12

297
}αarΔναsHγorHpaπrHproΛuΔtπonHoγHΔνarμπnosHanΛHtopHsquarτsHπnHγπnaχHstatαsHwπtνHtwoHopposπtαχyH
ΔνarμαΛHχαptonsHπnHprotonUprotonHΔoχχπsπonsHatHPHsqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH
2018THZXYbTHY

5.4 12

296 }tuΛπαsHoγHanΛHψαsonsHπnΔχuΛπnμHtναHoΓsαrvatπonHoγHtναHΛαΔayHπnHprotonUprotonHΔoχχπsπonsHatVH
EuropeanmPhysicalmJournalmCTH2018THabTHc[c 4.2 12

295 oχαΔtrowαaτHproΛuΔtπonHoγHtwoHραtsHπnHassoΔπatπonHwπtνHaHZHΓosonHπnHprotonâ��protonHΔoχχπsπonsHatH
Psqrt{s}gHQHY[PTtαxtH{~α–}QVHEuropeanmPhysicalmJournalmCTH2018THabTHY 4.2 12

294 }αarΔνHγorHsπnμχαHproΛuΔtπonHoγHvαΔtorUχπταHquarτsHΛαΔayπnμHtoHaHΓHquarτHanΛHaHrπμμsHΓosonVHJournalm
ofmHighmEnergymPhysicsTH2018THZXYbTHY 5.4 12

293
}αarΔνHγorHtναHpaπrHproΛuΔtπonHoγHtνπrΛUμαnαratπonHsquarτsHwπtνHtwoUΓoΛyHΛαΔaysHtoHaHΓottoψHorH
ΔνarψHquarτHanΛHaHnαutraχπnoHπnHprotonâ��protonHΔoχχπsπonsHatHsgY[~α–VHPhysicsmLetters,mSectionmB:m
Nuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2018THaabTHZ_[UZcY

4.2 12

292 }αarΔνHγorH|UparπtyHvπoχatπnμHsupαrsyψψαtryHwπtνHΛπspχaΔαΛHvαrtπΔαsHπnHprotonUprotonHΔoχχπsπonsHatH
sgbHH~α–VHPhysicalmReviewmDTH2017THc^TH 4.9 11

(2017-2019)
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291
}αarΔνHγorHsπnμχαHproΛuΔtπonHoγHaHναavyHvαΔtorUχπταH~HquarτHΛαΔayπnμHtoHaHrπμμsHΓosonHanΛHaHtopH
quarτHwπtνHaHχαptonHanΛHραtsHπnHtναHγπnaχHstatαVHPhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlem
andmHigh-EnergymPhysicsTH2017THaaYTHbXUYX^

4.2 11

290 }αarΔνHγorHnαwHpνysπΔsHπnHtναHψonopνotonHγπnaχHstatαHπnHprotonUprotonHΔoχχπsπonsHatHPHsqrt{s}gY[HQH
~α–VHJournalmofmHighmEnergymPhysicsTH2017THZXYaTHY 5.4 11

289 }αarΔνHγorHaHναavyHrπμμsHΓosonHΛαΔayπnμHtoHaHpaπrHoγH HΓosonsHπnHprotonUprotonHΔoχχπsπonsHatHPH
sqrt{s}HQHgHY[H~α–VHJournalmofmHighmEnergymPhysicsTH2020THZXZXTHY 5.4 11

288 wαasurαψαntHoγHassoΔπatαΛHZHSHΔνarψHproΛuΔtπonHπnHprotonUprotonHΔoχχπsπonsHatVHEuropeanmPhysicalm
JournalmCTH2018THabTHZba 4.2 11

287 wαasurαψαntHoγHtναHΔνarμαHasyψψαtryHπnHtopHquarτHpaπrHproΛuΔtπonHπnHppHΔoχχπsπonsHatHsgbHH~α–H
usπnμHaHtαψpχatαHψαtνoΛVHPhysicalmReviewmDTH2016THc[TH 4.9 11

286 zναnoψαnoχoμπΔaχHw}}wHπntαrprαtatπonHoγHmw}HsαarΔναsHπnHppHΔoχχπsπonsHatHPHsqrt{s}gaHQHanΛHbH~α–VH
JournalmofmHighmEnergymPhysicsTH2016THZXY_THY 5.4 11

285 }αarΔνHγorHnαutraχHw}}wHrπμμsHΓosonsHΛαΔayπnμHtoH˛…S˛…â��HπnHppHΔoχχπsπonsHatHsga´ anΛ´ b´ ~α–VHPhysicsm
Letters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2016THa^ZTHZZYUZ]_ 4.2 11

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

283
}αarΔνHγorHsπnμχαHproΛuΔtπonHoγHvαΔtorUχπταHquarτsHΛαΔayπnμHπntoHaHΓHquarτHanΛHaH HΓosonHπnH
protonâ��protonHΔoχχπsπonsHatHsgY[~α–VHPhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandm
High-EnergymPhysicsTH2017THaaZTH_[]U_^_

4.2 11

282 yΓsαrvatπonHoγH~opH{uarτHzroΛuΔtπonHπnHzrotonUxuΔχαusHmoχχπsπonsVHPhysicalmReviewmLettersTH2017TH
YYcTHZ]ZXXY 7.4 11

281 wαasurαψαntsHoγHΛπγγαrαntπaχHproΛuΔtπonHΔrossHsαΔtπonsHγorHaHZHΓosonHπnHassoΔπatπonHwπtνHραtsHπnHppH
ΔoχχπsπonsHatHPHsqrt{s}gbHQH~α–VHJournalmofmHighmEnergymPhysicsTH2017THZXYaTHY 5.4 11

280 }αarΔνHγorHαχαΔtrowαaτHproΛuΔtπonHoγHΔνarμπnosHanΛHnαutraχπnosHπnH rHαvαntsHπnHprotonUprotonH
ΔoχχπsπonsHatHPHsqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH2017THZXYaTHY 5.4 11

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

278 }αarΔνHγorHsupαrsyψψαtryHπnHtναHvαΔtorUΓosonHγusπonHtopoχoμyHπnHprotonUprotonHΔoχχπsπonsHatHPH
sqrt{s}gbHQH~α–VHJournalmofmHighmEnergymPhysicsTH2015THZXY^THY 5.4 11

277 wαasurαψαntsHoγHΛπγγαrαntπaχHZHΓosonHproΛuΔtπonHΔrossHsαΔtπonsHπnHprotonUprotonHΔoχχπsπonsHatHPH
sqrt{s}HQHgHY[H~α–VHJournalmofmHighmEnergymPhysicsTH2019THZXYcTHY 5.4 11

276 zαrγorψanΔαHoγHtναHrαΔonstruΔtπonHanΛHπΛαntπγπΔatπonHoγHνπμνUψoψαntuψHψuonsHπnHprotonUprotonH
ΔoχχπsπonsHatHâ��sHgHY[H~α–VHJournalmofmInstrumentationTH2020THY^THzXZXZaUzXZXZa 1 11

275 wuonH|aΛπoμrapνyHoγHknΔπαntHwπnαsdH~ναH}anH}πχvαstroHkrΔνaαoUwπnπnμHzarτHPmaψpπμχπaHwarπttπψaTH
~usΔanyQVHUniverseTH2019TH^TH[] 2.5 11

274 mνarμαΛUpartπΔχαHnuΔχαarHψoΛπγπΔatπonHγaΔtorsHπnH¯α¯αHΔoχχπsπonsHatHPHsqrt{s√{ψatνrψ{xx}}}HgH^V]]HQH
~α–VHJournalmofmHighmEnergymPhysicsTH2018THZXYbTHY 5.4 11

Lorenzo Viliani
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273 }αarΔνHγorHZ˛‡HrαsonanΔαsHusπnμHχαptonπΔHanΛHνaΛronπΔHγπnaχHstatαsHπnHprotonUprotonHΔoχχπsπonsHatHPH
sqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH2018THZXYbTHY 5.4 11

272 }αarΔνHγorHtναHΛαΔayHoγHaHrπμμsHΓosonHπnHtναHâ��â�� ˛‡HΔνannαχHπnHprotonUprotonHΔoχχπsπonsHatHPHsqrt{s}gY[HQH
~α–VHJournalmofmHighmEnergymPhysicsTH2018THZXYbTHY 5.4 11

271
}αarΔνHγorHΓαyonΛHtναHstanΛarΛHψoΛαχHrπμμsHΓosonsHΛαΔayπnμHπntoHaHPH
ψatνrψ{Γ}ovαrχπnα{ψatνrψ{Γ}}HQHpaπrHπnHppHΔoχχπsπonsHatHPHsqrt{s}gY[HQH~α–VHJournalmofmHighmEnergym
PhysicsTH2018THZXYbTHY

5.4 11

270
wαasurαψαntsHoγHtναHppHUhH ZHπnΔχusπvαHanΛHΛπγγαrαntπaχHproΛuΔtπonHΔrossHsαΔtπonsHanΛHΔonstraπntsH
onHΔνarμαΛHanoψaχousHtrπpχαHμauμαHΔoupχπnμsHatHPHsqrt{s}HQHgHY[H~α–VHJournalmofmHighmEnergymPhysicsTH
2019THZXYcTHY

5.4 10

269
}αarΔνHγorHnαwHnαutraχHrπμμsHΓosonsHtνrouμνHtναHPHψatνrψ{r}toHψatνrψ{Zk}toH
{αχχ}−{S}{αχχ}−{U}ψatνrψ{Γ}ovαrχπnα{ψatνrψ{Γ}}HQHproΔαssHπnHppHΔoχχπsπonsHatHPHsqrt{s}HQHgHY[H~α–VH
JournalmofmHighmEnergymPhysicsTH2020THZXZXTHY

5.4 10

268 kHψuχtπUΛπψαnsπonaχHsαarΔνHγorHnαwHναavyHrαsonanΔαsHΛαΔayπnμHtoHΓoostαΛHTHTHorHΓosonHpaπrsHπnHtναH
ΛπραtHγπnaχHstatαHatHY[´ VHEuropeanmPhysicalmJournalmCTH2020THbXTHZ[a 4.2 10

267 wαasurαψαntHoγHtναHtransvαrsαHψoψαntuψHspαΔtruψHoγHtναHrπμμsHΓosonHproΛuΔαΛHπnHppHΔoχχπsπonsH
atHPHsqrt{s}gbHQH~α–HusπnμHrHUhH  HΛαΔaysVHJournalmofmHighmEnergymPhysicsTH2017THZXYaTHY 5.4 10

266 wαasurαψαntHoγHtναHtopHquarτHψassHusπnμHΔνarμαΛHpartπΔχαsHπnHppHΔoχχπsπonsHatHsgbHH~α–VHPhysicalm
ReviewmDTH2016THc[TH 4.9 10

265 }αarΔνHγorHsupαrsyψψαtryHπnHppHΔoχχπsπonsHatHsgbHH~α–HπnHγπnaχHstatαsHwπtνHΓoostαΛH HΓosonsHanΛHΓH
ραtsHusπnμHrazorHvarπaΓχαsVHPhysicalmReviewmDTH2016THc[TH 4.9 10

264 }αarΔνHγorHαxΔπtαΛHχαptonsHπnHprotonUprotonHΔoχχπsπonsHatHPHsqrt{s}gbHQH~α–VHJournalmofmHighmEnergym
PhysicsTH2016THZXY_THY 5.4 10

263
wαasurαψαntHoγHspπnHΔorrαχatπonsHπnHttiHproΛuΔtπonHusπnμHtναHψatrπxHαχαψαntHψαtνoΛHπnHtναH
ψuonSραtsHγπnaχHstatαHπnHppHΔoχχπsπonsHatHsgb´ ~α–VHPhysicsmLetters,mSectionmB:mNuclear,mElementarym
ParticlemandmHigh-EnergymPhysicsTH2016THa^bTH[ZYU[]_

4.2 10

262 }αarΔνHγorHstanΛarΛHψoΛαχHproΛuΔtπonHoγHγourHtopHquarτsHπnHprotonâ��protonHΔoχχπsπonsHatHsgY[´ ~α–VH
PhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2017THaaZTH[[_U[^b 4.2 10

261
}αarΔνHγorHνπμνUψassHZ˛‡HrαsonanΔαsHπnHprotonâ��protonHΔoχχπsπonsHatHsgbHanΛHY[H~α–HusπnμHραtH
suΓstruΔturαHtαΔνnπquαsVHPhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-Energym
PhysicsTH2017THaaZTH[_[U[ba

4.2 10

260
}αarΔνHγorHΓχaΔτHνoχαsHanΛHotναrHnαwHpναnoψαnaHπnHνπμνUψuχtπpχπΔπtyHγπnaχHstatαsHπnHprotonâ��protonH
ΔoχχπsπonsHatHsgY[~α–VHPhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysics
TH2017THaa]THZacU[Xa

4.2 10

259 wαasurαψαntsHoγHΛπγγαrαntπaχHΔrossHsαΔtπonsHγorHassoΔπatαΛHproΛuΔtπonHoγHaH HΓosonHanΛHραtsHπnH
protonUprotonHΔoχχπsπonsHatHsgbHH~α–VHPhysicalmReviewmDTH2017THc^TH 4.9 10

258 wαasurαψαntsHoγHραtHΔνarμαHwπtνHΛπραtHαvαntsHπnHppHΔoχχπsπonsHatHPHsqrt{s}gbHQH~α–VHJournalmofmHighm
EnergymPhysicsTH2017THZXYaTHY 5.4 10

257 }αarΔνHγorHassoΔπatαΛHproΛuΔtπonHoγHaHZHΓosonHwπtνHaHsπnμχαHtopHquarτHanΛHγorHtZHγχavourUΔνanμπnμH
πntαraΔtπonsHπnHppHΔoχχπsπonsHatHPHsqrt{s}gbHQH~α–VHJournalmofmHighmEnergymPhysicsTH2017THZXYaTHY 5.4 10

256
}αarΔνHγorHsupαrsyψψαtryHπnHαvαntsHwπtνHatHχαastHonαHpνotonTHψπssπnμHtransvαrsαHψoψαntuψTHanΛH
χarμαHtransvαrsαHαvαntHaΔtπvπtyHπnHprotonUprotonHΔoχχπsπonsHatHPHsqrt{s}gY[HQH~α–VHJournalmofmHighm
EnergymPhysicsTH2017THZXYaTHY

5.4 10

(2017-2018)
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255 wαasurαψαntHoγHpropαrtπαsHoγHPH{ψatνrψ{l}}√{ψatνrψ{s}}−XHQUhH˛…S˛…â��HΛαΔaysHanΛHsαarΔνHγorHlXUhH˛…S˛…â��H
wπtνHtναHmw}HαxpαrπψαntVHJournalmofmHighmEnergymPhysicsTH2020THZXZXTHY 5.4 10

254
wαasurαψαntHoγHtναHZ˛‡Uh˛‰˛‰i˛‡HproΛuΔtπonHΔrossHsαΔtπonHπnHppHΔoχχπsπonsHatHsgbH~α–HanΛHχπψπtsHonH
anoψaχousHZZ˛‡HanΛHZ˛‡˛‡HtrπχπnαarHμauμαHΓosonHΔoupχπnμsVHPhysicsmLetters,mSectionmB:mNuclear,m
ElementarymParticlemandmHigh-EnergymPhysicsTH2016THa_XTH]]bU]_b

4.2 10

253 wαasurαψαntHoγHtναHπnαχastπΔHΔrossHsαΔtπonHπnHprotonâ��χαaΛHΔoχχπsπonsHatHsxxg^VXZ~α–VHPhysicsm
Letters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2016THa^cTH_]YU__Z 4.2 10

252 }αarΔνHγorHtναHassoΔπatαΛHproΛuΔtπonHoγHaHrπμμsHΓosonHwπtνHaHsπnμχαHtopHquarτHπnHprotonUprotonH
ΔoχχπsπonsHatHPHsqrt{s}gbHQH~α–VHJournalmofmHighmEnergymPhysicsTH2016THZXY_THY 5.4 10

251 }αarΔνHγorHrαsonantHpaπrHproΛuΔtπonHoγHrπμμsHΓosonsHΛαΔayπnμHtoHΓottoψHquarτUantπquarτHpaπrsHπnH
protonUprotonHΔoχχπsπonsHatHY[H~α–VHJournalmofmHighmEnergymPhysicsTH2018THZXYbTHY 5.4 10

250
wαasurαψαntsHoγHΛπγγαrαntπaχHΔrossHsαΔtπonsHoγHtopHquarτHpaπrHproΛuΔtπonHasHaHγunΔtπonHoγHτπnαψatπΔH
αvαntHvarπaΓχαsHπnHprotonUprotonHΔoχχπsπonsHatHPHsqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH2018
THZXYbTHY

5.4 10

249 snΔχusπvαHsαarΔνHγorHsupαrsyψψαtryHusπnμHrazorHvarπaΓχαsHπnHppHΔoχχπsπonsHatHsgY[HH~α–VHPhysicalm
ReviewmDTH2017THc^TH 4.9 9

248 wαasurαψαntHoγHassoΔπatαΛHproΛuΔtπonHoγHaHΓosonHanΛHaHΔνarψHquarτHπnHprotonUprotonHΔoχχπsπonsHatVH
EuropeanmPhysicalmJournalmCTH2019THacTHZ_c 4.2 9

247 }αarΔνHγorHnαwHpνysπΔsHπnHγπnaχHstatαsHwπtνHaHsπnμχαHpνotonHanΛHψπssπnμHtransvαrsαHψoψαntuψHπnH
protonUprotonHΔoχχπsπonsHatHPHsqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH2019THZXYcTHY 5.4 9

246 kHsαarΔνHγorHtναHstanΛarΛHψoΛαχHrπμμsHΓosonHΛαΔayπnμHtoHΔνarψHquarτsVHJournalmofmHighmEnergym
PhysicsTH2020THZXZXTHY 5.4 9

245
}αarΔνHγorHμauμαUψαΛπatαΛHsupαrsyψψαtryHπnHαvαntsHwπtνHatHχαastHonαHpνotonHanΛHψπssπnμH
transvαrsαHψoψαntuψHπnHppHΔoχχπsπonsHatHsgY[~α–VHPhysicsmLetters,mSectionmB:mNuclear,mElementarym
ParticlemandmHigh-EnergymPhysicsTH2018THabXTHYYbUY][

4.2 9

244 wαasurαψαntsHoγHttiHΔνarμαHasyψψαtryHusπnμHΛπχαptonHγπnaχHstatαsHπnHppHΔoχχπsπonsHatHsgb~α–VH
PhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2016THa_XTH[_^U[b_ 4.2 9

243 }αarΔνHγorHΛarτHψattαrHπnHprotonUprotonHΔoχχπsπonsHatHbH~α–HwπtνHψπssπnμHtransvαrsαHψoψαntuψHanΛH
vαΔtorHΓosonHtaμμαΛHραtsVHJournalmofmHighmEnergymPhysicsTH2016THZXY_THY 5.4 9

242 kzπψutνaχHΛαΔorrαχatπonHoγHραtsHwπΛαχyHsαparatαΛHπnHrapπΛπtyHπnHppHΔoχχπsπonsHatHPHsqrt{s}gaHQH~α–VH
JournalmofmHighmEnergymPhysicsTH2016THZXY_THY 5.4 9

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

240 wαasurαψαntHoγHΓHνaΛronHχπγαtπψαsHπnHppHΔoχχπsπonsHatVHEuropeanmPhysicalmJournalmCTH2018THabTH]^a 4.2 9

239
}αarΔνHγorHzνysπΔsHlαyonΛHtναH}tanΛarΛHwoΛαχHπnHovαntsHwπtνHrπμνUwoψαntuψHrπμμsHlosonsHanΛH
wπssπnμH~ransvαrsαHwoψαntuψHπnHzrotonUzrotonHmoχχπsπonsHatHY[´ ~α–VHPhysicalmReviewmLettersTH2018TH
YZXTHZ]YbXY

7.4 9

238 }αarΔνHγorHtopHquarτHpartnαrsHwπtνHΔνarμαH^W[HπnHtναHsaψαUsπμnHΛπχαptonHanΛHsπnμχαUχαptonHγπnaχH
statαsHπnHprotonUprotonHΔoχχπsπonsHatHPHsqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH2019THZXYcTHY 5.4 9
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237
}αarΔνHγorHnαwHpναnoψαnaHπnHαvαntsHwπtνHνπμνHραtHψuχtπpχπΔπtyHanΛHχowHψπssπnμHtransvαrsαH
ψoψαntuψHπnHprotonâ��protonHΔoχχπsπonsHatHsgb~α–VHPhysicsmLetters,mSectionmB:mNuclear,mElementarym
ParticlemandmHigh-EnergymPhysicsTH2017THaaXTHZ^aUZ_a

4.2 9

236
}αarΔνHγorHassoΔπatαΛHproΛuΔtπonHoγHΛarτHψattαrHwπtνHaHrπμμsHΓosonHΛαΔayπnμHtoHPH
ψatνrψ{Γ}ovαrχπnα{ψatνrψ{Γ}}HQHorH˛‡˛‡HatHPHsqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH2017TH
ZXYaTHY

5.4 9

235 }αarΔνHγorHαχαΔtrowαaτHproΛuΔtπonHoγHaHvαΔtorUχπταHquarτHΛαΔayπnμHtoHaHtopHquarτHanΛHaHrπμμsHΓosonH
usπnμHΓoostαΛHtopoχoμπαsHπnHγuχχyHνaΛronπΔHγπnaχHstatαsVHJournalmofmHighmEnergymPhysicsTH2017THZXYaTHY 5.4 9

234
wαasurαψαntHoγHαχαΔtrowαaτUπnΛuΔαΛHproΛuΔtπonHoγH ˛‡HwπtνHtwoHραtsHπnHppHΔoχχπsπonsHatHPHsqrt{s}gbHQH
~α–HanΛHΔonstraπntsHonHanoψaχousHquartπΔHμauμαHΔoupχπnμsVHJournalmofmHighmEnergymPhysicsTH2017TH
ZXYaTHY

5.4 9

233 }αarΔνHγorHanoψaχousHtrπpχαHμauμαHΔoupχπnμsHπnH  HanΛH ZHproΛuΔtπonHπnHχαptonHSHραtHαvαntsHπnH
protonUprotonHΔoχχπsπonsHatHPHsqrt{s}HQHgHY[H~α–VHJournalmofmHighmEnergymPhysicsTH2019THZXYcTHY 5.4 9

232 }αarΔνHγorHaHχπμνtHpsαuΛosΔaχarHrπμμsHΓosonHπnHtναHΓoostαΛH˛…˛…ˇ� ˇ�HγπnaχHstatαHπnHprotonUprotonH
ΔoχχπsπonsHatHPHsqrt{s}HQHgHY[H~α–VHJournalmofmHighmEnergymPhysicsTH2020THZXZXTHY 5.4 9

231
}αarΔνHγorHχαptonHγχavourHvπoχatπnμHΛαΔaysHoγHναavyHrαsonanΔαsHanΛHquantuψHΓχaΔτHνoχαsHtoHanH
×porψuχadHsααHtαxt]HpaπrHπnHprotonUprotonHΔoχχπsπonsHatH×porψuχadHsααHtαxt]VHEuropeanmPhysicalmJournalm
CTH2016THa_TH[Ya

4.2 9

230 }αarΔνHγorHΓχaΔτHνoχαsHanΛHspνaχαronsHπnHνπμνUψuχtπpχπΔπtyHγπnaχHstatαsHπnHprotonUprotonHΔoχχπsπonsHatHPH
sqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH2018THZXYbTHY 5.4 9

229 wαasurαψαntHoγHΔνarμαΛHpartπΔχαHspαΔtraHπnHψπnπψuψUΓπasHαvαntsHγroψHprotonUprotonHΔoχχπsπonsHatVH
EuropeanmPhysicalmJournalmCTH2018THabTH_ca 4.2 9

228
}αarΔνHγorHaHsπnμχyHproΛuΔαΛHtνπrΛUμαnαratπonHsΔaχarHχαptoquarτHΛαΔayπnμHtoHaHˇ�HχαptonHanΛHaH
ΓottoψHquarτHπnHprotonUprotonHΔoχχπsπonsHatHPHsqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH2018TH
ZXYbTHY

5.4 9

227 wαasurαψαntHoγHtναHtopHquarτHψassHπnHtναHΛπχαptonπΔHtt´flHΛαΔayHΔνannαχHusπnμHtναHψassHoΓsαrvaΓχαsH
wΓâ��THw~ZTHanΛHwΓâ��˛‰HπnHppHΔoχχπsπonsHatHsgbHH~α–VHPhysicalmReviewmDTH2017THc_TH 4.9 8

226
}αarΔνHγorHsupαrsyψψαtryHwπtνHaHΔoψprαssαΛHψassHspαΔtruψHπnHtναHvαΔtorHΓosonHγusπonHtopoχoμyH
wπtνHYUχαptonHanΛHXUχαptonHγπnaχHstatαsHπnHprotonUprotonHΔoχχπsπonsHatHPHsqrt{s}HQHgHY[H~α–VHJournalmofm
HighmEnergymPhysicsTH2019THZXYcTHY

5.4 8

225 }αarΔνHγorHΔontaΔtHπntαraΔtπonsHanΛHχarμαHαxtraHΛπψαnsπonsHπnHtναHΛπχαptonHψassHspαΔtraHγroψH
protonUprotonHΔoχχπsπonsHatHPHsqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH2019THZXYcTHY 5.4 8

224 tαtH}νapαsHoγHssoχatαΛHzνotonU~aμμαΛHtαtsHπnHzΓUzΓHanΛHppHmoχχπsπonsHatHsqrt×s√{xx}]g^VXZHH~α–VH
PhysicalmReviewmLettersTH2019THYZZTHY^ZXXY 7.4 8

223
wαasurαψαntHoγHπnΔχusπvαHanΛHΛπγγαrαntπaχHrπμμsHΓosonHproΛuΔtπonHΔrossHsαΔtπonsHπnHtναHΛπpνotonH
ΛαΔayHΔνannαχHπnHprotonUprotonHΔoχχπsπonsHatHPHsqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH2019TH
ZXYcTHY

5.4 8

222 wαasurαψαntHoγHtopHquarτHpaπrHproΛuΔtπonHπnHassoΔπatπonHwπtνHaHZHΓosonHπnHprotonUprotonHΔoχχπsπonsH
atHPHsqrt{ψatνrψ{s}}HQHgHY[H~α–VHJournalmofmHighmEnergymPhysicsTH2020THZXZXTHY 5.4 8

221 wuonHraΛπoμrapνyHappχπαΛHtoHvoχΔanoαsHπψaμπnμdHtναHw’|k–o}HαxpαrπψαntHatHwtVH–αsuvπusVH
JournalmofmInstrumentationTH2020THY^THmX[XY]UmX[XY] 1 8

220 }αarΔνHγorHrπμμsπnoHpaπrHproΛuΔtπonHπnHppHΔoχχπsπonsHatHsgY[HH~α–HπnHγπnaχHstatαsHwπtνHχarμαHψπssπnμH
transvαrsαHψoψαntuψHanΛHtwoHrπμμsHΓosonsHΛαΔayπnμHvπaHrUhΓΓ´flVHPhysicalmReviewmDTH2018THcaTH 4.9 8
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219 moψparπnμHtransvαrsαHψoψαntuψHΓaχanΔαHoγHΓHραtHpaπrsHπnHppHanΛHzΓzΓHΔoχχπsπonsHatHPH
sqrt{s√{ψatνrψ{xx}}}g^VXZHQH~α–VHJournalmofmHighmEnergymPhysicsTH2018THZXYbTHY 5.4 8

218 }αarΔνHγorHsHΔνannαχHsπnμχαHtopHquarτHproΛuΔtπonHπnHppHΔoχχπsπonsHatHPHsqrt{s}gaHQHanΛHbH~α–VHJournalmofm
HighmEnergymPhysicsTH2016THZXY_THY 5.4 8

217 monstraπnπnμHqχuonHnπstrπΓutπonsHπnHxuΔχαπH’sπnμHnπραtsHπnHzrotonUzrotonHanΛHzrotonUvαaΛHmoχχπsπonsH
atHsqrt×s√{xx}]g^VXZHH~α–VHPhysicalmReviewmLettersTH2018THYZYTHX_ZXXZ 7.4 8

216 }αarΔνHγorHΛarτHψattαrHproΛuΔαΛHπnHassoΔπatπonHwπtνHaHsπnμχαHtopHquarτHorHaHtopHquarτHpaπrHπnH
protonUprotonHΔoχχπsπonsHatHPHsqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH2019THZXYcTHY 5.4 8

215 }αarΔνHγorHsπnμχαHproΛuΔtπonHoγHvαΔtorUχπταHquarτsHΛαΔayπnμHtoHaHZHΓosonHanΛHaHtopHorHaHΓottoψH
quarτHπnHprotonUprotonHΔoχχπsπonsHatHPHsqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH2017THZXYaTHY 5.4 8

214 wαasurαψαntHoγHtναHtopHquarτHψassHusπnμHsπnμχαHtopHquarτHαvαntsHπnHprotonUprotonHΔoχχπsπonsHatH
×porψuχadHsααHtαxt]´ ~α–VHEuropeanmPhysicalmJournalmCTH2017THaaTH[^] 4.2 8

213 wαasurαψαntHoγHtναHtrπpχαUΛπγγαrαntπaχHΛπραtHΔrossHsαΔtπonHπnHprotonUprotonHΔoχχπsπonsHatHanΛH
ΔonstraπntsHonHpartonHΛπstrπΓutπonHγunΔtπonsVHEuropeanmPhysicalmJournalmCTH2017THaaTHa]_ 4.2 8

212 }αarΔνHγorHαχαΔtrowαaτHproΛuΔtπonHoγHaHvαΔtorUχπταH~HquarτHusπnμHγuχχyHνaΛronπΔHγπnaχHstatαsVHJournalm
ofmHighmEnergymPhysicsTH2020THZXZXTHY 5.4 8

211 }αarΔνHγorHpνysπΔsHΓαyonΛHtναHstanΛarΛHψoΛαχHπnHψuχtπχαptonHγπnaχHstatαsHπnHprotonUprotonH
ΔoχχπsπonsHatHPHsqrt{s}HQHgHY[H~α–VHJournalmofmHighmEnergymPhysicsTH2020THZXZXTHY 5.4 8

210 }αarΔνHγorHpaπrUproΛuΔαΛHrαsonanΔαsHΛαΔayπnμHtoHquarτHpaπrsHπnHprotonUprotonHΔoχχπsπonsHatH
sgY[HH~α–VHPhysicalmReviewmDTH2018THcbTH 4.9 8

209 knμuχarHanaχysπsHoγHtναHΛαΔayHlSUhuS˛…S˛…â��HπnHprotonUprotonHΔoχχπsπonsHatHsgbHH~α–VHPhysicalmReviewmDTH
2018THcbTH 4.9 8

208 wαasurαψαntHoγHtναHunΛαrχyπnμHαvαntHaΔtπvπtyHπnHπnΔχusπvαHZHΓosonHproΛuΔtπonHπnHprotonUprotonH
ΔoχχπsπonsHatHPHsqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH2018THZXYbTHY 5.4 8

207
}αarΔνHγorH|UparπtyHvπoχatπnμHsupαrsyψψαtryHπnHppHΔoχχπsπonsHatHsgY[~α–HusπnμHΓHραtsHπnHaHγπnaχHstatαH
wπtνHaHsπnμχαHχαptonTHψanyHραtsTHanΛHνπμνHsuψHoγHχarμαUraΛπusHραtHψassαsVHPhysicsmLetters,mSectionmB:m
Nuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2018THab[THYY]UY[c

4.2 8

206 }αarΔνHγorHsupαrsyψψαtryHπnHαvαntsHwπtνHonαHχαptonHanΛHψuχtπpχαHραtsHπnHprotonUprotonHΔoχχπsπonsHatH
sgY[HH~α–VHPhysicalmReviewmDTH2017THc^TH 4.9 7

205 }αarΔνHγorHαχαΔtrowαaτHproΛuΔtπonHoγHΔνarμπnosHπnHγπnaχHstatαsHwπtνHtwoHˇ�HχαptonsHπnHppHΔoχχπsπonsHatHPH
sqrt{s}gbHQH~α–VHJournalmofmHighmEnergymPhysicsTH2017THZXYaTHY 5.4 7

204 wαasurαψαntHoγHtναHproΛuΔtπonHΔrossHsαΔtπonHoγHaH ´ ΓosonHπnHassoΔπatπonHwπtνHtwoHΓHραtsHπnHppH
ΔoχχπsπonsHatH×porψuχadHsααHtαxt]VHEuropeanmPhysicalmJournalmCTH2017THaaTHcZ 4.2 7

203 }αarΔνHγorH}upαrsyψψαtryHπnHppHmoχχπsπonsHatHsqrt×s]gY[HH~α–HπnHtναH}πnμχαUvαptonHpπnaχH}tatαH’sπnμH
tναH}uψHoγHwassαsHoγHvarμαU|aΛπusHtαtsVHPhysicalmReviewmLettersTH2017THYYcTHY^YbXZ 7.4 7

202 }αarΔνHγorHsupαrsyψψαtryHπnHtναHaχχUνaΛronπΔHγπnaχHstatαHusπnμHtopHquarτHtaμμπnμHπnHppHΔoχχπsπonsHatH
sgY[HH~α–VHPhysicalmReviewmDTH2017THc_TH 4.9 7
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201 }αarΔνHγorHnarτHwattαrHzartπΔχαsHzroΛuΔαΛHπnHkssoΔπatπonHwπtνHaH~opH{uarτHzaπrHatHsqrt×s]gY[HH~α–VH
PhysicalmReviewmLettersTH2019THYZZTHXYYbX[ 7.4 7

200 wαasurαψαntHoγHtναHαnαrμyHΛαnsπtyHasHaHγunΔtπonHoγHpsαuΛorapπΛπtyHπnHprotonâ��protonHΔoχχπsπonsHatH
Psqrt{s}HgY[TtαxtH{~α–}HQVHEuropeanmPhysicalmJournalmCTH2019THacTHY 4.2 7

199 }αarΔνHγorHrarαHΛαΔaysHoγHanΛHrπμμsHΓosonsHtoHanΛHaHpνotonHπnHprotonUprotonHΔoχχπsπonsHatHgHY[VH
EuropeanmPhysicalmJournalmCTH2019THacTHc] 4.2 7

198 }αarΔνHγorHproΛuΔtπonHoγHrπμμsHΓosonHpaπrsHπnHtναHγourHΓHquarτHγπnaχHstatαHusπnμHχarμαUarαaHραtsHπnH
protonUprotonHΔoχχπsπonsHatHPHsqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH2019THZXYcTHY 5.4 7

197 }αarΔνHγorHναavyHrαsonanΔαsHΛαΔayπnμHπntoHtwoHrπμμsHΓosonsHorHπntoHaHrπμμsHΓosonHanΛHaH HorHZH
ΓosonHπnHprotonUprotonHΔoχχπsπonsHatHY[H~α–VHJournalmofmHighmEnergymPhysicsTH2019THZXYcTHY 5.4 7

196
wαasurαψαntHoγHtναHΔrossHsαΔtπonHγorHαχαΔtrowαaτHproΛuΔtπonHoγHaHZHΓosonTHaHpνotonHanΛHtwoHραtsH
πnHprotonUprotonHΔoχχπsπonsHatHPHsqrt{ψatνrψ{s}}HQHgHY[H~α–HanΛHΔonstraπntsHonHanoψaχousHquartπΔH
ΔoupχπnμsVHJournalmofmHighmEnergymPhysicsTH2020THZXZXTHY

5.4 7

195 }αarΔνHγorHΛarτHψattαrHpartπΔχαsHproΛuΔαΛHπnHassoΔπatπonHwπtνHaHrπμμsHΓosonHπnHprotonUprotonH
ΔoχχπsπonsHatHPHsqrt{ψatνrψ{s}}HQHgHY[H~α–VHJournalmofmHighmEnergymPhysicsTH2020THZXZXTHY 5.4 7

194 }αarΔνHγorHsupαrsyψψαtryHπnHppHΔoχχπsπonsHatHPHsqrt{s}gY[HQH~α–HπnHtναHsπnμχαUχαptonHγπnaχHstatαHusπnμH
tναHsuψHoγHψassαsHoγHχarμαUraΛπusHραtsVHJournalmofmHighmEnergymPhysicsTH2016THZXY_THY 5.4 7

193 wαasurαψαntHoγHtopHquarτHpoχarπsatπonHπnHtUΔνannαχHsπnμχαHtopHquarτHproΛuΔtπonVHJournalmofmHighm
EnergymPhysicsTH2016THZXY_THY 5.4 7

192 tαtHpropαrtπαsHπnHzΓzΓHanΛHppHΔoχχπsπonsHatHPHsqrt{s√{ψatνrψ{x}eψatνrψ{x}}}g^VXZHQH~α–VHJournalmofm
HighmEnergymPhysicsTH2018THZXYbTHY 5.4 7

191 wαasurαψαntHoγHtναHsαψπχαptonπΔHPHψatνrψ{t}ovαrχπnα{ψatνrψ{t}}HQHSH˛‡HproΛuΔtπonHΔrossHsαΔtπonHπnH
ppHΔoχχπsπonsHatHPHsqrt{s}gbHQH~α–VHJournalmofmHighmEnergymPhysicsTH2017THZXYaTHY 5.4 7

190 }αarΔναsHγorH iHΓosonsHΛαΔayπnμHtoHaHtopHquarτHanΛHaHΓottoψHquarτHπnHprotonUprotonHΔoχχπsπonsHatH
Y[H~α–VHJournalmofmHighmEnergymPhysicsTH2017THZXYaTHY 5.4 7

189 }αarΔνHγorHaHχπμνtHpsαuΛosΔaχarHrπμμsHΓosonHproΛuΔαΛHπnHassoΔπatπonHwπtνHΓottoψHquarτsHπnHppH
ΔoχχπsπonsHatHPHsqrt{s}gbHQH~α–VHJournalmofmHighmEnergymPhysicsTH2017THZXYaTHY 5.4 7

188 }αarΔνHγorHΛarτHpνotonsHπnHΛαΔaysHoγHrπμμsHΓosonsHproΛuΔαΛHπnHassoΔπatπonHwπtνHZHΓosonsHπnH
protonUprotonHΔoχχπsπonsHatHPHsqrt{s}HQHgHY[H~α–VHJournalmofmHighmEnergymPhysicsTH2019THZXYcTHY 5.4 7

187
}αarΔνHγorHnαwHpνysπΔsHπnHγπnaχHstatαsHwπtνHtwoHopposπtαUsπμnTHsaψαUγχavorHχαptonsTHραtsTHanΛHψπssπnμH
transvαrsαHψoψαntuψHπnHppHΔoχχπsπonsHatHPHsqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH2016TH
ZXY_THY

5.4 7

186 }αarΔναsHγorH|UparπtyUvπoχatπnμHsupαrsyψψαtryHπnHppHΔoχχπsπonsHatHsgbHH~α–HπnHγπnaχHstatαsHwπtνHXâ��]H
χαptonsVHPhysicalmReviewmDTH2016THc]TH 4.9 7

185 }αarΔνHγorHΛarτHψattαrHproΛuΔαΛHπnHassoΔπatπonHwπtνHaHχαptonπΔaχχyHΛαΔayπnμHΓosonHπnHprotonUprotonH
ΔoχχπsπonsHatVHEuropeanmPhysicalmJournalmCTH2021THbYTHY[ 4.2 7

184 }αarΔνHγorHrαsonanΔαsHπnHtναHψassHspαΔtruψHoγHψuonHpaπrsHproΛuΔαΛHπnHassoΔπatπonHwπtνHΓHquarτHραtsH
πnHprotonUprotonHΔoχχπsπonsHatHPHsqrt{s}gbHQHanΛHY[H~α–VHJournalmofmHighmEnergymPhysicsTH2018THZXYbTHY 5.4 7
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183
}αarΔνHγorHναavyHrαsonanΔαsHΛαΔayπnμHπntoHaHvαΔtorHΓosonHanΛHaHrπμμsHΓosonHπnHγπnaχHstatαsHwπtνH
ΔνarμαΛHχαptonsTHnαutrπnosHanΛHΓHquarτsHatHPHsqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH2018TH
ZXYbTHY

5.4 7

182 zrαΔπsπonHψαasurαψαntHoγHtναHstruΔturαHoγHtναHmw}HπnnαrHtraΔτπnμHsystαψHusπnμHnuΔχαarH
πntαraΔtπonsVHJournalmofmInstrumentationTH2018THY[THzYXX[]UzYXX[] 1 7

181 }αarΔνHγorHaHναavyHrαsonanΔαHΛαΔayπnμHπntoHaHZHΓosonHanΛHaHZHorH HΓosonHπnHZâ��ZqHγπnaχHstatαsHatHPH
sqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH2018THZXYbTHY 5.4 7

180 }αarΔνHγorHΛarτHψattαrHproΛuΔαΛHπnHassoΔπatπonHwπtνHaHrπμμsHΓosonHΛαΔayπnμHtoH˛‡˛‡HorHˇ�HSˇ�Hâ��HatHPH
sqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH2018THZXYbTHY 5.4 7

179 }αarΔνHγorHaHναavyHrαsonanΔαHΛαΔayπnμHtoHaHpaπrHoγHvαΔtorHΓosonsHπnHtναHχαptonHpχusHψαrμαΛHραtHγπnaχH
statαHatHPHsqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH2018THZXYbTHY 5.4 7

178 zrαΔπsπonHχuψπnosπtyHψαasurαψαntHπnHprotonUprotonHΔoχχπsπonsHatHπnHZXY^HanΛHZXY_HatHmw}VH
EuropeanmPhysicalmJournalmCTH2021THbYTHbXX 4.2 7

177 –oχΔanoαsHπnHstaχyHanΛHtναHroχαHoγHψuonHraΛπoμrapνyVHPhilosophicalmTransactionsmSeriesmA,m
Mathematical,mPhysical,mandmEngineeringmSciencesTH2018TH[aaTH 3 6

176
wαasurαψαntHoγHproψptHˇ�PZ}QHproΛuΔtπonHΔrossHsαΔtπonsHπnHprotonâ��χαaΛHanΛHprotonâ��protonH
ΔoχχπsπonsHatHsxxg^VXZ~α–VHPhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-Energym
PhysicsTH2019THacXTH^XcU^[Z

4.2 6

175 }αarΔνHγorHsπnμχαHproΛuΔtπonHoγHvαΔtorUχπταHquarτsHΛαΔayπnμHtoHaHtopHquarτHanΛHaHΓosonHπnH
protonUprotonHΔoχχπsπonsHatVHEuropeanmPhysicalmJournalmCTH2019THacTHcX 4.2 6

174 yΓsαrvatπonHoγH}πnμχαH~opH{uarτHzroΛuΔtπonHπnHkssoΔπatπonHwπtνHaHZHlosonHπnHzrotonUzrotonH
moχχπsπonsHatHsqrt×s]gY[HH~α–VHPhysicalmReviewmLettersTH2019THYZZTHY[ZXX[ 7.4 6

173 wαasurαψαntHoγHtναHunΛαrχyπnμHαvαntHaΔtπvπtyHusπnμHΔνarμαΛUpartπΔχαHραtsHπnHprotonUprotonH
ΔoχχπsπonsHatHPHsqrt{s}gZVa_HQH~α–VHJournalmofmHighmEnergymPhysicsTH2015THZXY^THY 5.4 6

172 wπxαΛHνπμναrUorΛαrHanπsotropπΔHγχowHanΛHnonχπnαarHrαsponsαHΔoαγγπΔπαntsHoγHΔνarμαΛHpartπΔχαsHπnH
ΔoχχπsπonsHatHanΛH^VXZVHEuropeanmPhysicalmJournalmCTH2020THbXTH^[] 4.2 6

171 wαasurαψαntHoγHαχαΔtrowαaτHproΛuΔtπonHoγHaHΓosonHπnHassoΔπatπonHwπtνHtwoHραtsHπnHprotonUprotonH
ΔoχχπsπonsHatVHEuropeanmPhysicalmJournalmCTH2020THbXTH][ 4.2 6

170 }αarΔνHγorHχαptonHγχavourHvπoχatπnμHΛαΔaysHoγHaHnαutraχHναavyHrπμμsHΓosonHtoH˛…ˇ�HanΛHαˇ�HπnH
protonUprotonHΔoχχπsπonsHatHPHsqrt{s}HQHgHY[H~α–VHJournalmofmHighmEnergymPhysicsTH2020THZXZXTHY 5.4 6

169 wαasurαψαntHoγHtναH˛�ΓHpoχarπzatπonHanΛHanμuχarHparaψαtαrsHπnH˛�ΓUhtWˇ�˛�HΛαΔaysHγroψHppHΔoχχπsπonsH
atHsgaHanΛHbH~α–VHPhysicalmReviewmDTH2018THcaTH 4.9 6

168
}αarΔνHγorHsupαrsyψψαtryHπnHαχαΔtrowαaτHproΛuΔtπonHwπtνHpνotonsHanΛHχarμαHψπssπnμHtransvαrsαH
αnαrμyHπnHppHΔoχχπsπonsHatHsgb~α–VHPhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandm
High-EnergymPhysicsTH2016THa^cTH]acU^XX

4.2 6

167 wαasurαψαntHoγHΛπραtHazπψutνaχHΛαΔorrαχatπonHπnHpp´ ΔoχχπsπonsHatH×porψuχadHsααHtαxt]VHEuropeanm
PhysicalmJournalmCTH2016THa_TH^[_ 4.2 6

166 }αarΔνHγorHvαΔtorχπταHχπμνtUγχavorHquarτHpartnαrsHπnHprotonUprotonHΔoχχπsπonsHatHsgbHH~α–VHPhysicalm
ReviewmDTH2018THcaTH 4.9 6

Lorenzo Viliani
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165 }αarΔνHγorHaHναavyHrαsonanΔαHΛαΔayπnμHtoHaHtopHquarτHanΛHaHvαΔtorUχπταHtopHquarτHπnHtναHχαptonHSH
ραtsHγπnaχHstatαHπnHppHΔoχχπsπonsHatHPsqrt{s}HgHY[TtαxtH{~α–}HQVHEuropeanmPhysicalmJournalmCTH2019THacTHY 4.2 6

164
}αarΔνHγorHχαptopνoΓπΔHZiHΓosonsHΛαΔayπnμHπntoHγourUχαptonHγπnaχHstatαsHπnHprotonâ��protonHΔoχχπsπonsH
atHsgb~α–VHPhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2017TH
aa[TH^_[U^b]

4.2 6

163
}αarΔνHγorHaHναavyHΔoψposπtαHwaρoranaHnαutrπnoHπnHtναHγπnaχHstatαHwπtνHtwoHχαptonsHanΛHtwoHquarτsH
atHsgY[~α–VHPhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2017TH
aa^TH[Y^U[[a

4.2 6

162
sψpaΔtHoγHχowUΛosαHαχαΔtronHπrraΛπatπonHonHnSpHsπχπΔonHstrπpHsαnsorsVHNuclearmInstrumentsmandm
MethodsminmPhysicsmResearch,mSectionmA:mAccelerators,mSpectrometers,mDetectorsmandmAssociatedm
EquipmentTH2015THbX[THYXXUYYZ

1.2 6

161
}αarΔνHγorHsupαrsyψψαtryHπnHγπnaχHstatαsHwπtνHtwoHopposπtαχyHΔνarμαΛHsaψαUγχavorHχαptonsHanΛH
ψπssπnμHtransvαrsαHψoψαntuψHπnHprotonUprotonHΔoχχπsπonsHatHPHsqrt{s}HQHgHY[H~α–VHJournalmofmHighm
EnergymPhysicsTH2021THZXZYTHY

5.4 6

160 }αarΔνHγorHΛπrαΔtHpaπrHproΛuΔtπonHoγHsΔaχarHtopHquarτsHπnHtναHsπnμχαUHanΛHΛπχαptonHΔνannαχsHπnH
protonUprotonHΔoχχπsπonsHatHPHsqrt{s}gbHQH~α–VHJournalmofmHighmEnergymPhysicsTH2016THZXY_THY 5.4 6

159 wαasurαψαntHoγHtναHΛπγγαrαntπaχHnrαχχU±anHΔrossHsαΔtπonHπnHprotonUprotonHΔoχχπsπonsHatHPH
sqrt{ψatνrψ{s}}HQHgHY[H~α–VHJournalmofmHighmEnergymPhysicsTH2019THZXYcTHY 5.4 6

158 wαasurαψαntHoγHtναHavαraμαHvαryHγorwarΛHαnαrμyHasHaHγunΔtπonHoγHtναHtraΔτHψuχtπpχπΔπtyHatHΔαntraχH
psαuΛorapπΛπtπαsHπnHprotonUprotonHΔoχχπsπonsHatVHEuropeanmPhysicalmJournalmCTH2019THacTHbc[ 4.2 6

157 }αarΔνHγorHnαwHpνysπΔsHπnHtopHquarτHproΛuΔtπonHπnHΛπχαptonHγπnaχHstatαsHπnHprotonUprotonHΔoχχπsπonsH
atVHEuropeanmPhysicalmJournalmCTH2019THacTHbb_ 4.2 6

156 zsαuΛorapπΛπtyHanΛHtransvαrsαHψoψαntuψHΛαpαnΛαnΔαHoγHγχowHνarψonπΔsHπnHpzΓHanΛHzΓzΓH
ΔoχχπsπonsVHPhysicalmReviewmCTH2018THcbTH 2.7 6

155 }αarΔνHγorHΛαΔaysHoγHstoppαΛHαxotπΔHχonμUχπvαΛHpartπΔχαsHproΛuΔαΛHπnHprotonUprotonHΔoχχπsπonsHatHPH
sqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH2018THZXYbTHY 5.4 6

154 }αarΔνHγorHtopHsquarτsHΛαΔayπnμHvπaHγourUΓoΛyHorHΔνarμπnoUψαΛπatαΛHψoΛαsHπnHsπnμχαUχαptonHγπnaχH
statαsHπnHprotonUprotonHΔoχχπsπonsHatHPHsqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH2018THZXYbTHY 5.4 6

153 ovπΛαnΔαHγorHtναHkssoΔπatαΛHzroΛuΔtπonHoγHaH}πnμχαH~opH{uarτHanΛHaHzνotonHπnHzrotonUzrotonH
moχχπsπonsHatHsqrt×s]gY[HH~α–VHPhysicalmReviewmLettersTH2018THYZYTHZZYbXZ 7.4 6

152 }αarΔνHγorHaHναavyHrαsonanΔαHΛαΔayπnμHπntoHaHZHΓosonHanΛHaHvαΔtorHΓosonHπnHtναHPHnuH
ovαrχπnα{nu}ψatνrψ{q}ovαrχπnα{ψatνrψ{q}}HQHγπnaχHstatαVHJournalmofmHighmEnergymPhysicsTH2018THZXYbTHY 5.4 6

151 }αarΔνHγorHpaπrHproΛuΔtπonHoγHαxΔπtαΛHtopHquarτsHπnHtναHχαptonHSHραtsHγπnaχHstatαVHPhysicsmLetters,m
SectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2018THaabTH[]cU[aX 4.2 6

150 zsαuΛorapπΛπtyHΛαpαnΛαnΔαHoγHχonμUranμαHtwoUpartπΔχαHΔorrαχatπonsHπnHpzΓHΔoχχπsπonsHatHsxxg^VXZH
~α–VHPhysicalmReviewmCTH2017THc_TH 2.7 5

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

148
moψΓπnatπonsHoγHsπnμχαUtopUquarτHproΛuΔtπonHΔrossUsαΔtπonHψαasurαψαntsHanΛH|γv––tΓ|H
ΛαtαrψπnatπonsHatHPHsqrt{s}HQHgHaHanΛHbH~α–HwπtνHtναHk~vk}HanΛHmw}HαxpαrπψαntsVHJournalmofmHighm
EnergymPhysicsTH2019THZXYcTHY

5.4 5
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147 wαasurαψαntHoγHtναHψassHoγHtναHtopHquarτHπnHΛαΔaysHwπtνHaHtWˇ�HψαsonHπnHppHΔoχχπsπonsHatHbH~α–VH
JournalmofmHighmEnergymPhysicsTH2016THZXY_THY 5.4 5

146 }αarΔνHγorHsupαrsyψψαtryHπnHγπnaχHstatαsHwπtνHpνotonsHanΛHψπssπnμHtransvαrsαHψoψαntuψHπnH
protonUprotonHΔoχχπsπonsHatHY[H~α–VHJournalmofmHighmEnergymPhysicsTH2019THZXYcTHY 5.4 5

145 knHαψΓαΛΛπnμHtαΔνnπquαHtoHΛαtαrψπnαHˇ�ˇ�HΓaΔτμrounΛsHπnHprotonUprotonHΔoχχπsπonHΛataVHJournalmofm
InstrumentationTH2019THY]THzX_X[ZUzX_X[Z 1 5

144 wαasurαψαntHoγHtναHπnΔχusπvαHαnαrμyHspαΔtruψHπnHtναHvαryHγorwarΛHΛπrαΔtπonHπnHprotonUprotonH
ΔoχχπsπonsHatHPHsqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH2017THZXYaTHY 5.4 5

143 }αarΔνHγorHsupαrsyψψαtryHwπtνHpνotonsHπnHppHΔoχχπsπonsHatHsgbHH~α–VHPhysicalmReviewmDTH2015THcZTH 4.9 5

142 moψparπsonHoγHtναHZW˛‡HRHSHραtsHtoH˛‡HSHραtsHΔrossHsαΔtπonsHπnHppHΔoχχπsπonsHatHPHsqrt{s}gbHQH~α–VHJournalm
ofmHighmEnergymPhysicsTH2015THZXY^THY 5.4 5

141
}αarΔνHγorHaHναavyHpsαuΛosΔaχarHrπμμsHΓosonHΛαΔayπnμHπntoHaHYZ^Hqα–HrπμμsHΓosonHanΛHaHZHΓosonHπnH
γπnaχHstatαsHwπtνHtwoHtauHanΛHtwoHχπμνtHχαptonsHatHPHsqrt{s}HQHgHY[H~α–VHJournalmofmHighmEnergymPhysicsTH
2020THZXZXTHY

5.4 5

140 wαasurαψαntsHoγHproΛuΔtπonHΔrossHsαΔtπonsHanΛHΔonstraπntsHonHanoψaχousHtrπpχαHμauμαHΔoupχπnμsH
atVHEuropeanmPhysicalmJournalmCTH2021THbYTHZXX 4.2 5

139 wαasurαψαntHoγHtναHrπμμsHΓosonHproΛuΔtπonHratαHπnHassoΔπatπonHwπtνHtopHquarτsHπnHγπnaχHstatαsHwπtνH
αχαΔtronsTHψuonsTHanΛHνaΛronπΔaχχyHΛαΔayπnμHtauHχαptonsHatVHEuropeanmPhysicalmJournalmCTH2021THbYTH[ab 4.2 5

138 wαasurαψαntsHoγHproΛuΔtπonHΔrossHsαΔtπonsHoγHtναHrπμμsHΓosonHπnHtναHγourUχαptonHγπnaχHstatαHπnH
protonUprotonHΔoχχπsπonsHatVHEuropeanmPhysicalmJournalmCTH2021THbYTH]bb 4.2 5

137 }αarΔνHγorHrαsonantHanΛHnonrαsonantHnαwHpναnoψαnaHπnHνπμνUψassHΛπχαptonHγπnaχHstatαsHatHPHsqrt{s}H
QHgHY[H~α–VHJournalmofmHighmEnergymPhysicsTH2021THZXZYTHY 5.4 5

136
}αarΔνHγorHsupαrsyψψαtryHπnHαvαntsHwπtνHaHpνotonTHaHχαptonTHanΛHψπssπnμHtransvαrsαHψoψαntuψHπnH
ppHΔoχχπsπonsHatHsgb´ ~α–VHPhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-Energym
PhysicsTH2016THa^aTH_U[Y

4.2 5

135 iPn}QHpoχarπzatπonsHvαrsusHpartπΔχαHψuχtπpχπΔπtyHπnHppHΔoχχπsπonsHatHsga´ ~α–VHPhysicsmLetters,mSectionmB:m
Nuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2016THa_YTH[YU^Z 4.2 5

134
}αarΔνHγorHrαsonanΔαsHΛαΔayπnμHtoHaHpaπrHoγHrπμμsHΓosonsHπnHtναHΓPHovαrχπnα{ψatνrψ{Γ}}HQqPH
ovαrχπnα{ψatνrψ{q}}HQâ��â�� ˛‰HγπnaχHstatαHπnHprotonUprotonHΔoχχπsπonsHatHPHsqrt{s}HQHgHY[H~α–VHJournalmofmHighm
EnergymPhysicsTH2019THZXYcTHY

5.4 5

133 }αarΔνHγorHtopHsquarτHpaπrHproΛuΔtπonHusπnμHΛπχαptonHγπnaχHstatαsHπnHΔoχχπsπonHΛataHΔoχχαΔtαΛHatVH
EuropeanmPhysicalmJournalmCTH2021THbYTH[ 4.2 5

132 wαasurαψαntHoγHtναHμrooψαΛHραtHψassHπnHzΓzΓHanΛHppHΔoχχπsπonsHatHPHsqrt{s√{ψatνrψ{xx}}}g^VXZHQH
~α–VHJournalmofmHighmEnergymPhysicsTH2018THZXYbTHY 5.4 5

131 wαasurαψαntHoγHtναHproΛuΔtπonHΔrossHsαΔtπonHγorHsπnμχαHtopHquarτsHπnHassoΔπatπonHwπtνH HΓosonsHπnH
protonUprotonHΔoχχπsπonsHatHPHsqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH2018THZXYbTHY 5.4 5

130 wαasurαψαntHoγHtναHΔrossHsαΔtπonHπnHppHΔoχχπsπonsHatHanΛHvaχπΛatπonHoγHχαptonHanaχysπsHtαΔνnπquαsVH
EuropeanmPhysicalmJournalmCTH2018THabTHaXb 4.2 5
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129
}αarΔνHγorHαxΔπtαΛHquarτsHoγHχπμνtHanΛHναavyHγχavorHπnH˛‡HSHραtHγπnaχHstatαsHπnHprotonâ��protonHΔoχχπsπonsH
atHsgY[~α–VHPhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2018TH
abYTH[cXU]YY

4.2 5

128
}αarΔνHγorHrπμμsHanΛHZHΓosonHΛαΔaysHtoHtWˇ�HorH±HpaπrsHπnHtναHγourUψuonHγπnaχHstatαHπnHprotonUprotonH
ΔoχχπsπonsHatHsgY[~α–VHPhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysics
TH2019THacaTHY[]bYY

4.2 4

127 }αarΔνHγorHaHχowUψassHˇ�â��ˇ�SHrαsonanΔαHπnHassoΔπatπonHwπtνHaHΓottoψHquarτHπnHprotonUprotonH
ΔoχχπsπonsHatHPHsqrt{s}HQHgHY[H~α–VHJournalmofmHighmEnergymPhysicsTH2019THZXYcTHY 5.4 4

126 }αarΔνHγorHtναHpaπrHproΛuΔtπonHoγHχπμνtHtopHsquarτsHπnHtναHα´–˛…iHγπnaχHstatαHπnHprotonUprotonHΔoχχπsπonsH
atHPHsqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH2019THZXYcTHY 5.4 4

125
}αarΔνHγorHnonrαsonantHrπμμsHΓosonHpaπrHproΛuΔtπonHπnHtναHPH
ψatνrψ{Γ}ovαrχπnα{ψatνrψ{Γ}}ψatνrψ{Γ}ovαrχπnα{ψatνrψ{Γ}}HQHγπnaχHstatαHatHPHsqrt{s}HQHgHY[H~α–VH
JournalmofmHighmEnergymPhysicsTH2019THZXYcTHY

5.4 4

124 }tuΛyHoγHtναHunΛαrχyπnμHαvαntHπnHtopHquarτHpaπrHproΛuΔtπonHπnHΔoχχπsπonsHatHY[VHEuropeanmPhysicalm
JournalmCTH2019THacTHYZ[ 4.2 4

123 ~αstsHoγHaHnovαχHπψaμπnμHaχμorπtνψHtoHχoΔaχπzαHνπΛΛαnHoΓραΔtsHorHΔavπtπαsHwπtνHψuonHraΛπoμrapνyVH
PhilosophicalmTransactionsmSeriesmA,mMathematical,mPhysical,mandmEngineeringmSciencesTH2018TH[aaTH 3 4

122 wαasurαψαntHoγHΛπγγαrαntπaχHΔrossHsαΔtπonsHγorHπnΔχusπvαHπsoχatαΛUpνotonHanΛHpνotonSραtH
proΛuΔtπonHπnHprotonUprotonHΔoχχπsπonsHatVHEuropeanmPhysicalmJournalmCTH2019THacTHZX 4.2 4

121 ovπΛαnΔαHγorHPtαxtH{ }tαxtH{ }QHproΛuΔtπonHγroψHΛouΓχαUpartonHπntαraΔtπonsHπnHprotonâ��protonH
ΔoχχπsπonsHatHPsqrt{s}HgHY[HTtαxtH{~α–}HQVHEuropeanmPhysicalmJournalmCTH2020THbXTHY 4.2 4

120 }tuΛyHoγHΛπραtHαvαntsHwπtνHaHχarμαHrapπΛπtyHμapHΓαtwααnHtναHtwoHχαaΛπnμHραtsHπnHppHΔoχχπsπonsHatVH
EuropeanmPhysicalmJournalmCTH2018THabTHZ]Z 4.2 4

119 zsαuΛorapπΛπtyHΛπstrπΓutπonsHoγHΔνarμαΛHνaΛronsHπnHprotonUχαaΛHΔoχχπsπonsHatHPH
sqrt{s√{ψatνrψ{xx}}}g^VXZHQHanΛHbVY_H~α–VHJournalmofmHighmEnergymPhysicsTH2018THZXYbTHY 5.4 4

118
}αarΔνHγorHsupαrsyψψαtryHπnHαvαntsHwπtνHatHχαastHtνrααHαχαΔtronsHorHψuonsTHραtsTHanΛHψπssπnμH
transvαrsαHψoψαntuψHπnHprotonUprotonHΔoχχπsπonsHatHPHsqrt{s}gY[HQH~α–VHJournalmofmHighmEnergym
PhysicsTH2018THZXYbTHY

5.4 4

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

116
moψΓπnatπonHoγHπnΔχusπvαHanΛHΛπγγαrαntπaχHPHψatνrψ{t}ovαrχπnα{ψatνrψ{t}}HQHΔνarμαHasyψψαtryH
ψαasurαψαntsHusπnμHk~vk}HanΛHmw}HΛataHatHPHsqrt{s}gaHQHanΛHbH~α–VHJournalmofmHighmEnergymPhysicsTH
2018THZXYbTHY

5.4 4

115 }αarΔνHγorHaH iHΓosonHΛαΔayπnμHtoHaHvαΔtorUχπταHquarτHanΛHaHtopHorHΓottoψHquarτHπnHtναHaχχUραtsHγπnaχH
statαVHJournalmofmHighmEnergymPhysicsTH2019THZXYcTHY 5.4 4

114 }αarΔνHγorHaHναavyHrαsonanΔαHΛαΔayπnμHtoHaHtopHquarτHanΛHaHvαΔtorUχπταHtopHquarτHatHPHsqrt{s}gY[HQH
~α–VHJournalmofmHighmEnergymPhysicsTH2017THZXYaTHY 5.4 4

113 }αarΔνHγorHνπμνUψassHZ˛‡HrαsonanΔαsHπnHαSαâ��˛‡HanΛH˛…HSH˛…Hâ��˛‡HγπnaχHstatαsHπnHprotonUprotonHΔoχχπsπonsHatHPH
sqrt{s}gbHQHanΛHY[H~α–VHJournalmofmHighmEnergymPhysicsTH2017THZXYaTHY 5.4 4

112 }αarΔνHγorHmzHvπoχatπonHπnHPHtovαrχπnα{t}HQHproΛuΔtπonHanΛHΛαΔayHπnHprotonUprotonHΔoχχπsπonsHatHPH
sqrt{s}gbHQH~α–VHJournalmofmHighmEnergymPhysicsTH2017THZXYaTHY 5.4 4
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111 wαasurαψαntHoγHΛπγγαrαntπaχHΔrossHsαΔtπonsHanΛHΔνarμαHratπosHγorHUΔνannαχHsπnμχαHtopHquarτH
proΛuΔtπonHπnHprotonUprotonHΔoχχπsπonsHatVHEuropeanmPhysicalmJournalmCTH2020THbXTH[aX 4.2 4

110 kHpossπΓχαHpoπntHoγHΔontaΔtHΓαtwααnHΔosψπΔHrayHpνysπΔsHanΛHarΔνaαoχoμydHψuonHaΓsorptπonH
raΛπoμrapνyHatHtναH~νarrosHzνoαnπΔπanU|oψanHsπtαVHAnnalsmofmGeophysicsTH2017TH_XTH 1.1 4

109 wαasurαψαntHoγHquarτUHanΛHμχuonUχπταHραtHγraΔtπonsHusπnμHραtHΔνarμαHπnHzΓzΓHanΛHppHΔoχχπsπonsHatH
^VXZH~α–VHJournalmofmHighmEnergymPhysicsTH2020THZXZXTHY 5.4 4

108
|aΛπatπonHrαsπstantHπnnovatπvαH[nHpπxαχHsαnsorsHγorHtναHmw}HupμraΛαHatHtναHrπμνHvuψπnosπtyHvrmVH
NuclearmInstrumentsmandmMethodsminmPhysicsmResearch,mSectionmA:mAccelerators,mSpectrometers,m
DetectorsmandmAssociatedmEquipmentTH2020THcabTHY_]]Zc

1.2 4

107
}αarΔνHγorHnonrαsonantHrπμμsHΓosonHpaπrHproΛuΔtπonHπnHγπnaχHstatαsHwπtνHtwoHΓottoψHquarτsHanΛH
twoHpνotonsHπnHprotonUprotonHΔoχχπsπonsHatHPHsqrt{s}HQHgHY[H~α–VHJournalmofmHighmEnergymPhysicsTH2021TH
ZXZYTHY

5.4 4

106 }αarΔνHγorHnαwHpνysπΔsHπnHtopHquarτHproΛuΔtπonHwπtνHaΛΛπtπonaχHχαptonsHπnHprotonUprotonHΔoχχπsπonsH
atHPHsqrt{s}HQHgHY[H~α–HusπnμHαγγαΔtπvαHγπαχΛHtναoryVHJournalmofmHighmEnergymPhysicsTH2021THZXZYTHY 5.4 4

105 wαasurαψαntHoγHαχαΔtrowαaτHproΛuΔtπonHoγHaH HΓosonHanΛHtwoHγorwarΛHραtsHπnHprotonUprotonH
ΔoχχπsπonsHatHPHsqrt{s}gbHQH~α–VHJournalmofmHighmEnergymPhysicsTH2016THZXY_THY 5.4 4

104 }αarΔνHγorH|UparπtyHvπoχatπnμHΛαΔaysHoγHaHtopHsquarτHπnHprotonâ��protonHΔoχχπsπonsHatHsgb~α–VHPhysicsm
Letters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2016THa_XTHYabUZXY 4.2 4

103 kzπψutνaχHΔorrαχatπonsHγorHπnΔχusπvαHZUραtTH[UραtTHanΛH]UραtHαvαntsHπnHppHΔoχχπsπonsHatHPsqrt{s}gHY[~νΓoxH
{~α–}QVHEuropeanmPhysicalmJournalmCTH2018THabTHY 4.2 4

102 w’}πmdHaHψoΛαχUunspαΔπγπΔHsαarΔνHγorHnαwHpνysπΔsHπnHprotonUprotonHΔoχχπsπonsHatVHEuropeanmPhysicalm
JournalmCTH2021THbYTH_Zc 4.2 4

101
}αarΔνHγorHtναHassoΔπatαΛHproΛuΔtπonHoγHtναHrπμμsHΓosonHanΛHaHvαΔtorHΓosonHπnHprotonUprotonH
ΔoχχπsπonsHatHPHsqrt{s}HQHgHY[H~α–HvπaHrπμμsHΓosonHΛαΔaysHtoHˇ�HχαptonsVHJournalmofmHighmEnergymPhysicsTH
2019THZXYcTHY

5.4 3

100 wuχtπΛπsΔπpχπnaryHappχπΔatπonsHoγHψuonHraΛπoμrapνyHusπnμHtναHwswkHΛαtαΔtorVHJournalmofm
InstrumentationTH2020THY^THmX^X[XUmX^X[X 1 3

99 }αarΔνHγorHΛπrαΔtHpaπrHproΛuΔtπonHoγHsupαrsyψψαtrπΔHpartnαrsHtoHtναHχαptonHπnHprotonUprotonH
ΔoχχπsπonsHatVHEuropeanmPhysicalmJournalmCTH2020THbXTHYbc 4.2 3

98
wαasurαψαntHoγHtναHtopHquarτHγorwarΛUΓaΔτwarΛHproΛuΔtπonHasyψψαtryHanΛHtναHanoψaχousH
ΔνroψoαχαΔtrπΔHanΛHΔνroψoψaμnαtπΔHψoψαntsHπnHppHΔoχχπsπonsHatHPHsqrt{s}HQHgHY[H~α–VHJournalmofmHighm
EnergymPhysicsTH2020THZXZXTHY

5.4 3

97
wαasurαψαntHoγHtναHπnΔχusπvαHPHψatνrψ{t}ovαrχπnα{ψatνrψ{t}}HQHΔrossHsαΔtπonHπnHppHΔoχχπsπonsHatHPH
sqrt{s}g^VXZHQH~α–HusπnμHγπnaχHstatαsHwπtνHatHχαastHonαHΔνarμαΛHχαptonVHJournalmofmHighmEnergymPhysicsTH
2018THZXYbTHY

5.4 3

96 }αarΔνHγorHZZHrαsonanΔαsHπnHtναHZâ��Z˛‰HγπnaχHstatαHπnHprotonUprotonHΔoχχπsπonsHatHY[H~α–VHJournalmofm
HighmEnergymPhysicsTH2018THZXYbTHY 5.4 3

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

94 }αarΔνHγorHtopHquarτHpartnαrsHwπtνHΔνarμαH^W[HπnHprotonUprotonHΔoχχπsπonsHatHPHsqrt{s}gY[HQH~α–VH
JournalmofmHighmEnergymPhysicsTH2017THZXYaTHY 5.4 3
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93
wαasurαψαntsHoγHtναHPψatνrψH{p}ψatνrψH{p}rπμνtarrowHψatνrψ{Z}ψatνrψ{Z}QHproΛuΔtπonHΔrossH
sαΔtπonHanΛHtναHPψatνrψ{Z}rπμνtarrowH]αχχHQHΓranΔνπnμHγraΔtπonTHanΛHΔonstraπntsHonHanoψaχousHtrπpχαH
μauμαHΔoupχπnμsHatHPsqrt{s}HgHY[TtαxtH{~α–}HQH2018THabTHY

3

92 moψΓπnαΛHsαarΔναsHγorHtναHproΛuΔtπonHoγHsupαrsyψψαtrπΔHtopHquarτHpartnαrsHπnHprotonUprotonH
ΔoχχπsπonsHatVHEuropeanmPhysicalmJournalmCTH2021THbYTHcaX 4.2 3

91 nαpαnΛαnΔαHoγHπnΔχusπvαHραtHproΛuΔtπonHonHtναHantπUτ~HΛπstanΔαHparaψαtαrHπnHppHΔoχχπsπonsHatHPH
sqrt{ψatνrψ{s}}HQHgHY[H~α–VHJournalmofmHighmEnergymPhysicsTH2020THZXZXTHY 5.4 3

90
zαrγorψanΔαHoγHnαwHraΛπatπonUtoχαrantHtνπnHpχanarHanΛH[nHΔoχuψnarHnSHonHpHsπχπΔonHpπxαχHsαnsorsHupH
toHaHψaxπψuψHγχuαnΔαHoγH~^ˆ�YXY^HnαqWΔψZVHNuclearmInstrumentsmandmMethodsminmPhysicsmResearch,m
SectionmA:mAccelerators,mSpectrometers,mDetectorsmandmAssociatedmEquipmentTH2020THc^[THY_[ZZZ

1.2 3

89 snvαstπμatπonHπntoHtναHαvαntUaΔtπvπtyHΛαpαnΛαnΔαHoγHiPn}QHrαχatπvαHproΛuΔtπonHπnHprotonUprotonH
ΔoχχπsπonsHatHPHsqrt{s}HQHgHaH~α–VHJournalmofmHighmEnergymPhysicsTH2020THZXZXTHY 5.4 3

88 kHnααpHxαuraχHxαtworτHγorH}πψuχtanαousHostπψatπonHoγHΓHtαtHonαrμyHanΛH|αsoχutπonVHComputingm
andmSoftwaremformBigmScienceTH2020TH]THYX 6 3

87 wαasurαψαntHoγHtναHπnΔχusπvαHanΛHΛπγγαrαntπaχHrπμμsHΓosonHproΛuΔtπonHΔrossHsαΔtπonsHπnHtναH
χαptonπΔH  HΛαΔayHψoΛαHatHPHsqrt{s}HQHgHY[H~α–VHJournalmofmHighmEnergymPhysicsTH2021THZXZYTHY 5.4 3

86 wαasurαψαntsHoγHrπμμsHΓosonHproΛuΔtπonHΔrossHsαΔtπonsHanΛHΔoupχπnμsHπnHtναHΛπpνotonHΛαΔayH
ΔνannαχHatHPHsqrt{ψatνrψ{s}}HQHgHY[H~α–VHJournalmofmHighmEnergymPhysicsTH2021THZXZYTHY 5.4 3

85 }tuΛπαsHoγHπnΔχusπvαHγourUραtHproΛuΔtπonHwπtνHtwoHΓUtaμμαΛHραtsHπnHprotonUprotonHΔoχχπsπonsHatHaH~α–VH
PhysicalmReviewmDTH2016THc]TH 4.9 3

84
wαasurαψαntHoγHΛπγγαrαntπaχHΔrossHsαΔtπonsHγorHZHΓosonHpaπrHproΛuΔtπonHπnHassoΔπatπonHwπtνHραtsHatH
sgbHanΛHY[H~α–VHPhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2019
THabcTHYcU]]

4.2 3

83 ovαntHsνapαHvarπaΓχαsHψαasurαΛHusπnμHψuχtπραtHγπnaχHstatαsHπnHprotonUprotonHΔoχχπsπonsHatHPH
sqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH2018THZXYbTHY 5.4 3

82 }αarΔνHγorHχαptonUγχavorHvπoχatπnμHΛαΔaysHoγHναavyHrαsonanΔαsHanΛHquantuψHΓχaΔτHνoχαsHtoHα˛…HγπnaχH
statαsHπnHprotonUprotonHΔoχχπsπonsHatHPHsqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH2018THZXYbTHY 5.4 3

81 }αarΔνHγorHΔνarμαΛHrπμμsHΓosonsHproΛuΔαΛHπnHvαΔtorHΓosonHγusπonHproΔαssαsHanΛHΛαΔayπnμHπntoH
vαΔtorHΓosonHpaπrsHπnHprotonUprotonHΔoχχπsπonsHatVHEuropeanmPhysicalmJournalmCTH2021THbYTHaZ[ 4.2 3

80 yΓsαrvatπonHoγHtναHΛαΔayHlSUhˇ�PZ}QiPYXZXQuSHπnHppHΔoχχπsπonsHatHsgb~α–VHPhysicsmLetters,mSectionmB:m
Nuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2017THa_]TH__Ub_ 4.2 2

79 }αarΔνHγorHrαsonantHproΛuΔtπonHoγHsαΔonΛUμαnαratπonHsχαptonsHwπtνHsaψαUsπμnHΛπψuonHαvαntsHπnH
protonUprotonHΔoχχπsπonsHatVHEuropeanmPhysicalmJournalmCTH2019THacTH[X^ 4.2 2

78 VHJournalmofmHighmEnergymPhysicsTH2019THZXYcTHY 5.4 2

77 }αarΔνHγorHsupαrsyψψαtryHπnHαvαntsHwπtνHaHpνotonTHaHχαptonTHanΛHψπssπnμHtransvαrsαHψoψαntuψHπnH
protonUprotonHΔoχχπsπonsHatHPHsqrt{s}HgHY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH2019THZXYcTHY 5.4 2

76 }αarΔνHγorHΛαΔaysHoγHtναHYZ^Hqα–HrπμμsHΓosonHπntoHaHZHΓosonHanΛHaHˇ�HorHiHψαsonVHJournalmofmHighm
EnergymPhysicsTH2020THZXZXTHY 5.4 2
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75
nαtαrψπnatπonHoγHtναHstronμHΔoupχπnμHΔonstantH˛–}PψZQHγroψHψαasurαψαntsHoγHπnΔχusπvαH ´–HanΛHZH
ΓosonHproΛuΔtπonHΔrossHsαΔtπonsHπnHprotonUprotonHΔoχχπsπonsHatHPHsqrt{ψatνrψ{s}}HQHgHaHanΛHbH~α–VH
JournalmofmHighmEnergymPhysicsTH2020THZXZXTHY

5.4 2

74
}αarΔνHγorHnαwHpναnoψαnaHπnHγπnaχHstatαsHwπtνHtwoHopposπtαUΔνarμαTHsaψαUγχavorHχαptonsTHραtsTHanΛH
ψπssπnμHtransvαrsαHψoψαntuψHπnHppHΔoχχπsπonsHatHPHsqrt{s}gY[HQH~α–VHJournalmofmHighmEnergymPhysicsTH
2018THZXYbTHY

5.4 2

73 wαasurαψαntHoγHΛπγγαrαntπaχHΔrossHsαΔtπonsHπnHtναHτπnαψatπΔHanμuχarHvarπaΓχαHiRHγorHπnΔχusπvαHZH
ΓosonHproΛuΔtπonHπnHppHΔoχχπsπonsHatHPHsqrt{s}gbHQH~α–VHJournalmofmHighmEnergymPhysicsTH2018THZXYbTHY 5.4 2

72 wαasurαψαntHoγHtναHΛπγγαrαntπaχHΔrossHsαΔtπonsHγorHtopHquarτHpaπrHproΛuΔtπonHasHaHγunΔtπonHoγH
τπnαψatπΔHαvαntHvarπaΓχαsHπnHppHΔoχχπsπonsHatHsgaHanΛHbH~α–VHPhysicalmReviewmDTH2016THc]TH 4.9 2

71 }αarΔνHγorHΛarτHψattαrHpartπΔχαsHπnHprotonUprotonHΔoχχπsπonsHatHPHsqrt{s}gbHQH~α–HusπnμHtναHrazorH
varπaΓχαsVHJournalmofmHighmEnergymPhysicsTH2016THZXY_THY 5.4 2

70 }αarΔνHγorH iHUhHtΓHπnHprotonUprotonHΔoχχπsπonsHatHPHsqrt{s}gbHQH~α–VHJournalmofmHighmEnergymPhysicsTH
2016THZXY_THY 5.4 2

69 }αarΔνHγorHtναHproΛuΔtπonHoγHanHαxΔπtαΛHΓottoψHquarτHΛαΔayπnμHtoHt HπnHprotonUprotonHΔoχχπsπonsHatH
PHsqrt{s}gbHQH~α–VHJournalmofmHighmEnergymPhysicsTH2016THZXY_THY 5.4 2

68
}αarΔνHγorHsupαrsyψψαtryHπnHαvαntsHwπtνHonαHχαptonHanΛHψuχtπpχαHραtsHαxpχoπtπnμHtναHanμuχarH
ΔorrαχatπonHΓαtwααnHtναHχαptonHanΛHtναHψπssπnμHtransvαrsαHψoψαntuψHπnHprotonâ��protonHΔoχχπsπonsH
atHsgY[~α–VHPhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandmHigh-EnergymPhysicsTH2018TH
abXTH[b]U]Xc

4.2 2

67
snΔχusπvαHsαarΔνHγorHsupαrsyψψαtryHπnHppHΔoχχπsπonsHatHPHsqrt{s}gY[HQH~α–HusπnμHrazorHvarπaΓχαsHanΛH
ΓoostαΛHoΓραΔtHπΛαntπγπΔatπonHπnHzαroHanΛHonαHχαptonHγπnaχHstatαsVHJournalmofmHighmEnergymPhysicsTH
2019THZXYcTHY

5.4 2

66 }αarΔνHγorHαxΔπtαΛHχαptonsHπnHâ��â�� ˛‡HγπnaχHstatαsHπnHprotonUprotonHΔoχχπsπonsHatHPHsqrt{ψatνrψ{s}}gY[HQH
~α–VHJournalmofmHighmEnergymPhysicsTH2019THZXYcTHY 5.4 2

65
}αarΔνHγorHΛarτHψattαrHπnHαvαntsHwπtνHaHχαptoquarτHanΛHψπssπnμHtransvαrsαHψoψαntuψHπnH
protonUprotonHΔoχχπsπonsHatHY[H~α–VHPhysicsmLetters,mSectionmB:mNuclear,mElementarymParticlemandm
High-EnergymPhysicsTH2019THac^THa_Ucc

4.2 2

64 wαasurαψαntsHoγHtναHppHUhH ˛‡˛‡HanΛHppHUhHZ˛‡˛‡HΔrossHsαΔtπonsHanΛHχπψπtsHonHanoψaχousHquartπΔHμauμαH
ΔoupχπnμsHatHPHsqrt{s}gbHQH~α–VHJournalmofmHighmEnergymPhysicsTH2017THZXYaTHY 5.4 2

63 mνaraΔtαrπsatπonHoγHπrraΛπatαΛHtνπnHsπχπΔonHsαnsorsHγorHtναHmw}HpνasαHssHpπxαχHupμraΛαVHEuropeanm
PhysicalmJournalmCTH2017THaaTHY 4.2 2

62 }αarΔνHγorHnαwHpναnoψαnaHwπtνHψuχtπpχαHΔνarμαΛHχαptonsHπnHprotonâ��protonHΔoχχπsπonsHatHPsqrt{s}gH
Y[QHPTtαxtH{~α–}QVHEuropeanmPhysicalmJournalmCTH2017THaaTHY 4.2 2

61 }αarΔνHγorHsupαrsyψψαtryHusπnμHrπμμsHΓosonHtoHΛπpνotonHΛαΔaysHatHPHsqrt{s}HQHgHY[H~α–VHJournalmofm
HighmEnergymPhysicsTH2019THZXYcTHY 5.4 2

60 ~ναHproΛuΔtπonHoγHπsoχatαΛHpνotonsHπnHzΓzΓHanΛHppHΔoχχπsπonsHatHPHsqrt{s√{ψatνrψ{xx}}}HQHgH^VXZH~α–VH
JournalmofmHighmEnergymPhysicsTH2020THZXZXTHY 5.4 2

59 losαUoπnstαπnHΔorrαχatπonsHoγHΔνarμαΛHνaΛronsHπnHprotonUprotonHΔoχχπsπonsHatHPHsqrt{s}HQHgHY[H~α–VH
JournalmofmHighmEnergymPhysicsTH2020THZXZXTHY 5.4 2

58 }tuΛyHoγHΔαntraχHαxΔχusπvαHproΛuΔtπonHπnHprotonUprotonHΔoχχπsπonsHatHanΛHY[~α–VHEuropeanmPhysicalm
JournalmCTH2020THbXTHaYb 4.2 2
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57 }αarΔνHγorHpνysπΔsHΓαyonΛHtναHstanΛarΛHψoΛαχHπnHαvαntsHwπtνHραtsHanΛHtwoHsaψαUsπμnHorHatHχαastH
tνrααHΔνarμαΛHχαptonsHπnHprotonUprotonHΔoχχπsπonsHatVHEuropeanmPhysicalmJournalmCTH2020THbXTHa^Z 4.2 2

56 }αarΔνHγorHΛarτHpνotonsHπnHrπμμsHΓosonHproΛuΔtπonHvπaHvαΔtorHΓosonHγusπonHπnHprotonUprotonH
ΔoχχπsπonsHatHPHsqrt{s}HQHgHY[H~α–VHJournalmofmHighmEnergymPhysicsTH2021THZXZYTHY 5.4 2

55 knμuχarHanaχysπsHoγHtναHΛαΔayHlSHUhHuRPbcZQS˛…S˛…â��HπnHprotonUprotonHΔoχχπsπonsHatHPHsqrt{ψatνrψ{s}}HQHgH
bH~α–VHJournalmofmHighmEnergymPhysicsTH2021THZXZYTHY 5.4 2

54 pπrstHψαasurαψαntHoγHχarμαHarαaHραtHtransvαrsαHψoψαntuψHspαΔtraHπnHναavyUπonHΔoχχπsπonsVHJournalm
ofmHighmEnergymPhysicsTH2021THZXZYTHY 5.4 2

53 }αarΔνHγorHpaπrUproΛuΔαΛHtνrααUραtHrαsonanΔαsHπnHprotonUprotonHΔoχχπsπonsHatHsgY[HH~α–VHPhysicalm
ReviewmDTH2019THccTH 4.9 2

52 }αarΔνHγorHtναHproΛuΔtπonHoγHγourHtopHquarτsHπnHtναHsπnμχαUχαptonHanΛHopposπtαUsπμnHΛπχαptonHγπnaχH
statαsHπnHprotonUprotonHΔoχχπsπonsHatHPHsqrt{s}HQHgHY[H~α–VHJournalmofmHighmEnergymPhysicsTH2019THZXYcTHY 5.4 2

51 ~αstHΓαaψHΛαψonstratπonHoγHsπχπΔonHψπΔrostrπpHψoΛuχαsHwπtνHtransvαrsαHψoψαntuψHΛπsΔrπψπnatπonH
γorHtναHγuturαHmw}HtraΔτπnμHΛαtαΔtorVHJournalmofmInstrumentationTH2018THY[THzX[XX[UzX[XX[ 1 2

50 ~ναHrαχπaΓπχπtyHoγHψuoμrapνyHappχπαΛHπnHtναHΛαtαΔtπonHoγHtναHanπψaχHΓurrowsHwπtνπnH|πvαrHvαvααsH
vaχπΛatαΛHΓyHψαansHoγHμαopνysπΔaχHtαΔνnπquαsVHJournalmofmAppliedmGeophysicsTH2021THYcYTHYX][a_ 1.7 2

49 }αarΔνHγorHsupαrsyψψαtryHπnHαvαntsHwπtνHaHpνotonTHραtsTHUραtsTHanΛHψπssπnμHtransvαrsαHψoψαntuψHπnH
protonUprotonHΔoχχπsπonsHatHY[VHEuropeanmPhysicalmJournalmCTH2019THacTH]]] 4.2 1

48 }αarΔνHγorH HlosonHnαΔaysHtoH~νrααHmνarμαΛHzπonsVHPhysicalmReviewmLettersTH2019THYZZTHY^YbXZ 7.4 1

47 }αarΔνHγorHxarrowHr˛‡H|αsonanΔαsHπnHzrotonUzrotonHmoχχπsπonsHatHsqrt×s]gY[HH~α–VHPhysicalmReviewm
LettersTH2019THYZZTHXbYbX] 7.4 1

46
}αarΔνHγorHsupαrsyψψαtryHπnHprotonUprotonHΔoχχπsπonsHatHPHsqrt{s}HQHgHY[H~α–HπnHαvαntsHwπtνH
νπμνUψoψαntuψHZHΓosonsHanΛHψπssπnμHtransvαrsαHψoψαntuψVHJournalmofmHighmEnergymPhysicsTH2020TH
ZXZXTHY

5.4 1

45 }αarΔνHγorHanHαxΔπtαΛHχαptonHtνatHΛαΔaysHvπaHaHΔontaΔtHπntαraΔtπonHtoHaHχαptonHanΛHtwoHραtsHπnH
protonUprotonHΔoχχπsπonsHatHPHsqrt{s}HQHgHY[H~α–VHJournalmofmHighmEnergymPhysicsTH2020THZXZXTHY 5.4 1

44 }αarΔνHγorHtopHsquarτHpaπrHproΛuΔtπonHπnHaHγπnaχHstatαHwπtνHtwoHtauHχαptonsHπnHprotonUprotonH
ΔoχχπsπonsHatHPHsqrt{s}HQHgHY[H~α–VHJournalmofmHighmEnergymPhysicsTH2020THZXZXTHY 5.4 1

43 wuoμrapνyHoγHtναH–oχΔanπΔH}truΔturαHoγHtναH}uψψπtHoγH–αsuvπusTHstaχyVHGeophysicalmMonographm
SeriesTH2022THYZ[UY[_ 1.1 1

42 }tuΛyHoγHtναHPH{ψatνrψ{l}}−{S}toHψatνrψ{t}WuppsπHovαrχπnα{vaψΓΛa}ψatνrψ{p}HQHΛαΔayHπnH
protonUprotonHΔoχχπsπonsHatHPHsqrt{s}HQHgHbH~α–VHJournalmofmHighmEnergymPhysicsTH2019THZXYcTHY 5.4 1

41 snΔχusπvαHsαarΔνHγorHνπμνχyHΓoostαΛHrπμμsHΓosonsHΛαΔayπnμHtoHΓottoψHquarτUantπquarτHpaπrsHπnH
protonUprotonHΔoχχπsπonsHatHPHsqrt{s}HQHgHY[H~α–VHJournalmofmHighmEnergymPhysicsTH2020THZXZXTHY 5.4 1

40 wuoμrapνyHappχπαΛHtoHnuΔχαarHwastαHstoraμαHsπtαsVHAnnalsmofmGeophysicsTH2017TH_XTH 1.1 1
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39 wαasurαψαntHoγHtναHΔrossHsαΔtπonHγorHPHψatνrψ{t}ovαrχπnα{ψatνrψ{t}}HQHproΛuΔtπonHwπtνHaΛΛπtπonaχH
ραtsHanΛHΓHραtsHπnHppHΔoχχπsπonsHatHPHsqrt{s}HQHgHY[H~α–VHJournalmofmHighmEnergymPhysicsTH2020THZXZXTHY 5.4 1

38 wαasurαψαntHoγHΛπγγαrαntπaχHΔrossHsαΔtπonsHγorHZHΓosonsHproΛuΔαΛHπnHassoΔπatπonHwπtνHΔνarψHραtsHπnH
ppHΔoχχπsπonsHatHPHsqrt{s}HQHgHY[H~α–VHJournalmofmHighmEnergymPhysicsTH2021THZXZYTHY 5.4 1

37 nαvαχopψαntHanΛHvaχπΛatπonHoγHro| sq´ aHtunαsHγroψHmw}HunΛαrχyπnμUαvαntHψαasurαψαntsVH
EuropeanmPhysicalmJournalmCTH2021THbYTH[YZ 4.2 1

36 wαasurαψαntsHoγHtrπpχαUΛπγγαrαntπaχHΔrossHsαΔtπonsHγorHπnΔχusπvαHπsoχatαΛUpνotonSραtHαvαntsHπnH
ΔoχχπsπonsHatVHEuropeanmPhysicalmJournalmCTH2019THacTHc_c 4.2 1

35 }αarΔνHγorHtναHχαptonHγχavorHvπoχatπnμHΛαΔayHˇ�HUhH[˛…HπnHprotonUprotonHΔoχχπsπonsHatHPHsqrt{ψatνrψ{s}}HQHgH
Y[H~α–VHJournalmofmHighmEnergymPhysicsTH2021THZXZYTHY 5.4 1

34 yΓsαrvatπonHoγHtναHZUhˇ�â��−{S}â��−{U}HnαΔayHπnHppHmoχχπsπonsHatHsqrt×s]gY[HH~α–VHPhysicalmReviewmLettersTH
2018THYZYTHY]YbXY 7.4 1

33 }αarΔνHγorHzaπrUzroΛuΔαΛH|αsonanΔαsHoaΔνHnαΔayπnμHπntoHatHvαastHpourH{uarτsHπnHzrotonUzrotonH
moχχπsπonsHatHsqrt×s]gY[HH~α–VHPhysicalmReviewmLettersTH2018THYZYTHY]YbXZ 7.4 1

32
}αarΔνHγorHγχavorUΔνanμπnμHnαutraχHΔurrαntHπntαraΔtπonsHoγHtναHtopHquarτHanΛHtναHrπμμsHΓosonH
ΛαΔayπnμHtoHaHΓottoψHquarτUantπquarτHpaπrHatHLLHsqrt{s}HLLHgHY[H~α–VHJournalmofmHighmEnergymPhysicsTH
2022THZXZZTHY

5.4 1

31 }αarΔνHγorHaHναavyHrαsonanΔαHΛαΔayπnμHtoHaHtopHquarτHanΛHaH HΓosonHatHLLHsqrt{s}HLLHgHY[H~α–HπnHtναH
γuχχyHνaΛronπΔHγπnaχHstatαVHJournalmofmHighmEnergymPhysicsTH2021THZXZYTHY 5.4 1

30 kzπψutνaχHsαparatπonHπnHnαarχyHΓaΔτUtoUΓaΔτHραtHtopoχoμπαsHπnHπnΔχusπvαHZUHanΛH[UραtHαvαntsHπnH
ΔoχχπsπonsHatVHEuropeanmPhysicalmJournalmCTH2019THacTHaa[ 4.2 0

29 zαrγorψanΔαsHoγHνπμνχyHπrraΛπatαΛH[ΛHanΛHpχanarHpπxαχHsαnsorsHπntαrΔonnαΔtαΛHtoHtναH|n^[kH
rαaΛoutHΔνπpVHJournalmofmInstrumentationTH2020THY^THmXZXY_UmXZXY_ 1 0

28 wαasurαψαntHoγHsπnμχαUΛπγγraΔtπvαHΛπραtHproΛuΔtπonHπnHprotonUprotonHΔoχχπsπonsHatHwπtνHtναHmw}HanΛH
~y~owHαxpαrπψαntsVHEuropeanmPhysicalmJournalmCTH2020THbXTHYY_] 4.2 0

27 wαasurαψαntHoγHΓHραtHsνapαsHπnHprotonUprotonHΔoχχπsπonsHatHPHsqrt{s}HQHgH^VXZH~α–VHJournalmofmHighm
EnergymPhysicsTH2021THZXZYTHY 5.4 0

26 }tuΛyHoγHnrαχχU±anHΛπψuonHproΛuΔtπonHπnHprotonUχαaΛHΔoχχπsπonsHatHPHsqrt{s√{ψatνrψ{xx}}}HQHgHbVY_H
~α–VHJournalmofmHighmEnergymPhysicsTH2021THZXZYTHY 5.4 0

25 snUψαΛπuψHψoΛπγπΔatπonHoγHΛπραtsHπnHzΓzΓHΔoχχπsπonsHatHPHsqrt{s√{ψatνrψ{xx}}}HQHgH^VXZH~α–VHJournalm
ofmHighmEnergymPhysicsTH2021THZXZYTHY 5.4 0

24 wαasurαψαntHoγHtναHtopHquarτHpaπrHproΛuΔtπonHΔrossHsαΔtπonHπnHΛπχαptonHγπnaχHstatαsHΔontaπnπnμHonαH
ˇ�HχαptonHπnHppHΔoχχπsπonsHatHPHsqrt{s}HQHgHY[H~α–VHJournalmofmHighmEnergymPhysicsTH2020THZXZXTHY 5.4 0

23 }αarΔνHγorHaHναavyHvαΔtorHrαsonanΔαHΛαΔayπnμHtoHaH´ ΓosonHanΛHaHrπμμsHΓosonHπnHprotonUprotonH
ΔoχχπsπonsHatVHEuropeanmPhysicalmJournalmCTH2021THbYTH_bb 4.2 0

22 wαasurαψαntsHoγHanμuχarHΛπstanΔαHanΛHψoψαntuψHratπoHΛπstrπΓutπonsHπnHtνrααUραtHanΛHSHtwoUραtH
γπnaχHstatαsHπnHΔoχχπsπonsVHEuropeanmPhysicalmJournalmCTH2021THbYTHb^Z 4.2 0
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21
snΔχusπvαHanΛHΛπγγαrαntπaχHΔrossHsαΔtπonHψαasurαψαntsHoγHsπnμχαHtopHquarτHproΛuΔtπonHπnHassoΔπatπonH
wπtνHaHZHΓosonHπnHprotonUprotonHΔoχχπsπonsHatHLLHsqrt{s}HLLHgHY[H~α–VHJournalmofmHighmEnergymPhysicsTH
2022THZXZZTHY

5.4 0

20 }αarΔνHγorHχonμUχπvαΛHpartπΔχαsHΛαΔayπnμHtoHχαptonsHwπtνHχarμαHπψpaΔtHparaψαtαrHπnHprotonUprotonH
ΔoχχπsπonsHatHVVHEuropeanmPhysicalmJournalmCTH2022THbZTHY^[ 4.2 0

19 }αarΔνHγorHχowUψassHΛπχαptonHrαsonanΔαsHπnHrπμμsHΓosonHΛαΔaysHtoHγourUχαptonHγπnaχHstatαsHπnH
protonUprotonHΔoχχπsπonsHatHVVHEuropeanmPhysicalmJournalmCTH2022THbZTHZcX 4.2 0

18 wαasurαψαntHoγHtναHπnΔχusπvαHanΛHΛπγγαrαntπaχHtLLHovαrχπnα{t}HLL˛‡HΔrossHsαΔtπonsHπnHtναHsπnμχαUχαptonH
ΔνannαχHanΛHop~HπntαrprαtatπonHatHLLHsqrt{s}HLLHgHY[H~α–VHJournalmofmHighmEnergymPhysicsTH2021THZXZYTHY 5.4 0

17
}αarΔνHγorHsupαrsyψψαtryHπnHγπnaχHstatαsHwπtνHtwoHorHtνrααHsoγtHχαptonsHanΛHψπssπnμHtransvαrsαH
ψoψαntuψHπnHprotonUprotonHΔoχχπsπonsHatHLLHsqrt{s}HLLHgHY[H~α–VHJournalmofmHighmEnergymPhysicsTH
2022THZXZZTHY

5.4 0

16 }αarΔνHγorHaHrπμνtUνanΛαΛH HΓosonHanΛHaHναavyHnαutrπnoHπnHprotonUprotonHΔoχχπsπonsHatHLLHsqrt{s}HLLH
gHY[H~α–VHJournalmofmHighmEnergymPhysicsTH2022THZXZZTHY 5.4 0

15 }αarΔνHγorHaHναavyHrαsonanΔαHΛαΔayπnμHπntoHaHtopHquarτHanΛHaH HΓosonHπnHtναHχαptonSραtsHγπnaχHstatαH
atHLLHsqrt{s}HLLHgHY[H~α–VHJournalmofmHighmEnergymPhysicsTH2022THZXZZTHY 5.4 0

14 }αarΔνHγorHναavyHrαsonanΔαsHΛαΔayπnμHtoHZZHorHZ HanΛHaxπonUχπταHpartπΔχαsHψαΛπatπnμHnonrαsonantH
ZZHorHZrHproΛuΔtπonHatHLLHsqrt{s}HLLHgHY[H~α–VHJournalmofmHighmEnergymPhysicsTH2022THZXZZTHY 5.4 0

13 wαasurαψαntHanΛH{mnHanaχysπsHoγHΛouΓχαUΛπγγαrαntπaχHπnΔχusπvαHραtHΔrossHsαΔtπonsHπnHprotonUprotonH
ΔoχχπsπonsHatHLLHsqrt{s}HLLHgHY[H~α–VHJournalmofmHighmEnergymPhysicsTH2022THZXZZTHY 5.4 0

12 }αarΔνHγorHαχαΔtrowαaτHproΛuΔtπonHoγHΔνarμπnosHanΛHnαutraχπnosHπnHprotonUprotonHΔoχχπsπonsHatHLLH
sqrt{s}HLLHgHY[H~α–VHJournalmofmHighmEnergymPhysicsTH2022THZXZZTHY 5.4 0

11 }αarΔνHγorHnaturaχHsupαrsyψψαtryHπnHαvαntsHwπtνHtopHquarτHpaπrsHanΛHpνotonsHπnHppHΔoχχπsπonsHatHPH
sqrt{s}gbHQH~α–VHJournalmofmHighmEnergymPhysicsTH2018THZXYbTHY 5.4

10 mw}HtraΔταrHpαrγorψanΔαHanΛHrαaΛπnαssHγorHvrmH|unHssVHNuclearmInstrumentsmandmMethodsminmPhysicsm
Research,mSectionmA:mAccelerators,mSpectrometers,mDetectorsmandmAssociatedmEquipmentTH2016THbZ]TH_aU_c 1.2

9 wαΔνanπΔaχHstaΓπχπtyHoγHtναHmw}HstrπpHtraΔταrHψαasurαΛHwπtνHaHχasαrHaχπμnψαntHsystαψVHJournalmofm
InstrumentationTH2017THYZTHzX]XZ[UzX]XZ[ 1

8 }αarΔνHγorHnαutraχHΔoχorUoΔtαtHwαaτUtrπpχαtHsΔaχarHpartπΔχαsHπnHprotonUprotonHΔoχχπsπonsHatHPHsqrt{s}gbHQH
~α–VHJournalmofmHighmEnergymPhysicsTH2015THZXY^THY 5.4

7 maχπΓratπonHoγHtναHmw}HνaΛronHΔaχorπψαtαrsHusπnμHprotonUprotonHΔoχχπsπonHΛataHatHâ��sHgHY[H~α–VH
JournalmofmInstrumentationTH2020THY^THzX^XXZUzX^XXZ 1

6
wαasurαψαntsHoγHtναHΛπγγαrαntπaχHΔrossHsαΔtπonsHoγHtναHproΛuΔtπonHoγHZHSHραtsHanΛH˛‡HSHραtsHanΛHoγHZH
ΓosonHαψπssπonHΔoχχπnαarHwπtνHaHραtHπnHppHΔoχχπsπonsHatHPHsqrt{s}HQHgHY[H~α–VHJournalmofmHighmEnergym
PhysicsTH2021THZXZYTHY

5.4

5
wαasurαψαntHoγHtναHZHΓosonHΛπγγαrαntπaχHproΛuΔtπonHΔrossHsαΔtπonHusπnμHπtsHπnvπsπΓχαHΛαΔayHψoΛαHPZH
UhHPHnuHovαrχπnα{nu}HQQHπnHprotonUprotonHΔoχχπsπonsHatHPHsqrt{s}HQHgHY[H~α–VHJournalmofmHighmEnergymPhysicsTH
2021THZXZYTHY

5.4

4 }tuΛyHoγHΛπραtHαvαntsHwπtνHχarμαHrapπΛπtyHsαparatπonHπnHprotonUprotonHΔoχχπsπonsHatHLLHsqrt{s}HLLHgH
ZVa_H~α–VHJournalmofmHighmEnergymPhysicsTH2022THZXZZTHY 5.4
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3 wαasurαψαntHoγHproψptHopαnUΔνarψHproΛuΔtπonHΔrossHsαΔtπonsHπnHprotonUprotonHΔoχχπsπonsHatHLLH
sqrt{s}HLLHgHY[H~α–VHJournalmofmHighmEnergymPhysicsTH2021THZXZYTHY 5.4

2 lvowklHouropαanHproραΔtdHψuonHπψaμπnμHtαΔνnπquαHappχπαΛHtoHΓχastHγurnaΔαsVHJournalmofm
InstrumentationTH2022THYaTHmX]X[Y 1

1 wαasurαψαntHoγHtναHπnΔχusπvαHLLHψatνrψ{t}ovαrχπnα{ψatνrψ{t}}HLLHproΛuΔtπonHΔrossHsαΔtπonHπnH
protonUprotonHΔoχχπsπonsHatHLLHsqrt{s}HLLHgH^VXZH~α–VHJournalmofmHighmEnergymPhysicsTH2022THZXZZTHY 5.4
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