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513 ovψπρnνρHτorH±P[baZQHψnHzμUzμHmollψsψonsHγnπH~tuπψρsHoτHψtsHzromptHzroπuνtψonHγtH
sqrt−sΞ{xx}]g^VXZHH’ρ VVHPhysicalnReviewnLettersTH2022THYZbTHX[ZXXY 7.4 1

512
wργsurρmρntHoτHπouμlρUpγrtonHsνγttρrψnφHψnHψnνlusψvρHproπuνtψonHoτHτourHjρtsHwψtχHlowHtrγnsvρrsρH
momρntumHψnHprotonUprotonHνollψsψonsHγtHLLHsqrt{s}HLLHgHY[H’ρ VHJournalnofnHighnEnergynPhysicsTH
2022THZXZZTHY

5.4 0

511 ~tuπyHoτHquγrkHγnπHφluonHjρtHsuμstruνturρHψnHℓSjρtHγnπHπψjρtHρvρntsHτromHppHνollψsψonsVHJournalnofn
HighnEnergynPhysicsTH2022THZXZZTHY 5.4 0

510
momμψnρπHsργrνχρsHτorHπγrkHmγttρrHψnHπwγrτHspχρroψπγlHφγlγxψρsHoμsρrvρπHwψtχHtχρHwkqsmH
tρlρsνopρsTHψnνluπψnφHnρwHπγtγHτromHmomγHlρrρnψνρsHγnπHnrγνoVHPhysicsnofnthenDarknUniverseTH2022TH
[^THYXXcYZ

4.4 2

509 wργsurρmρntHoτHtχρHsnνlusψvρHγnπHnψττρrρntψγlHrψφφsHlosonHzroπuνtψonHmrossH~ρνtψonsHψnHtχρHnρνγyH
woπρHtoHγHzγψrHoτHˇ�HvρptonsHψnHppHmollψsψonsHγtHsqrt−s]gY[HH’ρ VVHPhysicalnReviewnLettersTH2022THYZbTHXbYbX 7̂.4 0

508
snνlusψvρHγnπHπψττρrρntψγlHνrossHsρνtψonHmργsurρmρntsHoτHsψnφlρHtopHquγrkHproπuνtψonHψnHγssoνψγtψonH
wψtχHγHℓHμosonHψnHprotonUprotonHνollψsψonsHγtHLLHsqrt{s}HLLHgHY[H’ρ VHJournalnofnHighnEnergynPhysicsTH
2022THZXZZTHY

5.4 0

507
~ργrνχHτorHτlγvorUνχγnφψnφHnρutrγlHνurrρntHψntρrγνtψonsHoτHtχρHtopHquγrkHγnπHtχρHrψφφsHμosonH
πρνγyψnφHtoHγHμottomHquγrkUγntψquγrkHpγψrHγtHLLHsqrt{s}HLLHgHY[H’ρ VHJournalnofnHighnEnergynPhysicsTH
2022THZXZZTHY

5.4 1

506 ~ργrνχHτorHlonφUlψvρπHpγrtψνlρsHπρνγyψnφHtoHlρptonsHwψtχHlγrφρHψmpγνtHpγrγmρtρrHψnHprotonUprotonH
νollψsψonsHγtHVVHEuropeannPhysicalnJournalnCTH2022THbZTHY^[ 4.2 0

505 ~ργrνχHτorHlonφUlψvρπHpγrtψνlρsHproπuνρπHψnHγssoνψγtψonHwψtχHγHℓHμosonHψnHprotonUprotonHνollψsψonsHγtH
LLHsqrt{s}HLLHgHY[H’ρ VHJournalnofnHighnEnergynPhysicsTH2022THZXZZTHY 5.4 0

504 ~tuπyHoτHπψjρtHρvρntsHwψtχHlγrφρHrγpψπψtyHsρpγrγtψonHψnHprotonUprotonHνollψsψonsHγtHLLHsqrt{s}HLLHgH
ZVa_H’ρ VHJournalnofnHighnEnergynPhysicsTH2022THZXZZTHY 5.4

503 –sψnφHℓHlosonHovρntsHtoH~tuπyHzγrtonUwρπψumHsntρrγνtψonsHψnHzμUzμHmollψsψonsVVHPhysicalnReviewn
LettersTH2022THYZbTHYZZ[XY 7.4 0

502 snvρstψφγtψnφHtχρHllγzγrH’±~HX^X_SX^_HtχrouφχH~χγrpHwultψwγvρlρnφtχHoyρsHnurψnφHZXYaâ��ZXYcVH
AstrophysicalnJournalTH2022THcZaTHYca 4.7 0

501 kHnρwHνγlψμrγtψonHmρtχoπHτorHνχγrmHjρtHψπρntψτψνγtψonHvγlψπγtρπHwψtχHprotonUprotonHνollψsψonHρvρntsH
γtHâ��sHgHY[H’ρ VHJournalnofnInstrumentationTH2022THYaTHzX[XY] 1 0

500 ~ργrνχHτorHstronφlyHψntρrγνtψnφHmγssψvρHpγrtψνlρsHφρnρrγtψnφHtrγνklρssHjρtsHψnHprotonUprotonH
νollψsψonsHγtHVVHEuropeannPhysicalnJournalnCTH2022THbZTHZY[ 4.2 0

499 ~ργrνχHτorHlowUmγssHπψlρptonHrρsonγnνρsHψnHrψφφsHμosonHπρνγysHtoHτourUlρptonHτψnγlHstγtρsHψnH
protonUprotonHνollψsψonsHγtHVVHEuropeannPhysicalnJournalnCTH2022THbZTHZcX 4.2 0

498
~ργrνχHτorHsupρrsymmρtryHψnHτψnγlHstγtρsHwψtχHtwoHorHtχrρρHsoτtHlρptonsHγnπHmψssψnφHtrγnsvρrsρH
momρntumHψnHprotonUprotonHνollψsψonsHγtHLLHsqrt{s}HLLHgHY[H’ρ VHJournalnofnHighnEnergynPhysicsTH
2022THZXZZTHY

5.4 0

497 ~ργrνχHτorHγHrψφχtUχγnπρπH¯HμosonHγnπHγHχργvyHnρutrψnoHψnHprotonUprotonHνollψsψonsHγtHLLHsqrt{s}HLLH
gHY[H’ρ VHJournalnofnHighnEnergynPhysicsTH2022THZXZZTHY 5.4 0
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496 ~ργrνχHτorHγHχργvyHrρsonγnνρHπρνγyψnφHψntoHγHtopHquγrkHγnπHγH¯HμosonHψnHtχρHlρptonSjρtsHτψnγlHstγtρH
γtHLLHsqrt{s}HLLHgHY[H’ρ VHJournalnofnHighnEnergynPhysicsTH2022THZXZZTHY 5.4 0

495 ~ργrνχHτorHχργvyHrρsonγnνρsHπρνγyψnφHtoHℓℓHorHℓ¯HγnπHγxψonUlψkρHpγrtψνlρsHmρπψγtψnφHnonrρsonγntH
ℓℓHorHℓrHproπuνtψonHγtHLLHsqrt{s}HLLHgHY[H’ρ VHJournalnofnHighnEnergynPhysicsTH2022THZXZZTHY 5.4 0

494 wργsurρmρntHγnπH{mnHγnγlysψsHoτHπouμlρUπψττρrρntψγlHψnνlusψvρHjρtHνrossHsρνtψonsHψnHprotonUprotonH
νollψsψonsHγtHLLHsqrt{s}HLLHgHY[H’ρ VHJournalnofnHighnEnergynPhysicsTH2022THZXZZTHY 5.4 0

493 ~ργrνχHτorHρlρνtrowργkHproπuνtψonHoτHνχγrφψnosHγnπHnρutrγlψnosHψnHprotonUprotonHνollψsψonsHγtHLLH
sqrt{s}HLLHgHY[H’ρ VHJournalnofnHighnEnergynPhysicsTH2022THZXZZTHY 5.4 0

492 wργsurρmρntHoτHtχρHψnνlusψvρHLLHmγtχrm{t}ovρrlψnρ{mγtχrm{t}}HLLHproπuνtψonHνrossHsρνtψonHψnH
protonUprotonHνollψsψonsHγtHLLHsqrt{s}HLLHgH^VXZH’ρ VHJournalnofnHighnEnergynPhysicsTH2022THZXZZTHY 5.4

491 yμsρrvγtψonHoτHtχρHqγmmγU}γyHlψnγryHro~~HtX_[ZSX^aHwψtχHtχρHrVoV~V~VTHwkqsmTHγnπH o}s’k~H
’ρlρsνopρsVHAstrophysicalnJournalTH2021THcZ[THZ]Y 4.7 2

490 wργsurρmρntsHoτHtχρHolρνtrowργkHnψμosonHzroπuνtψonHmrossH~ρνtψonsHψnHzrotonUzrotonHmollψsψonsH
γtHsqrt−s]g^VXZHH’ρ H–sψnφHvρptonψνHnρνγysVHPhysicalnReviewnLettersTH2021THYZaTHYcYbXY 7.4 0

489 momμψnρπHsργrνχρsHτorHtχρHproπuνtψonHoτHsupρrsymmρtrψνHtopHquγrkHpγrtnρrsHψnHprotonUprotonH
νollψsψonsHγtVHEuropeannPhysicalnJournalnCTH2021THbYTHcaX 4.2 3

488 ~ργrνχHτorHγHχργvyHrψφφsHμosonHπρνγyψnφHψntoHtwoHlψφχtρrHrψφφsHμosonsHψnHtχρHˇ�ˇ�μμHτψnγlHstγtρHγtHY[H
’ρ VHJournalnofnHighnEnergynPhysicsTH2021THZXZYTHY 5.4 2

487 ~ργrνχHτorHnρwHpγrtψνlρsHψnHρvρntsHwψtχHρnρrφρtψνHjρtsHγnπHlγrφρHmψssψnφHtrγnsvρrsρHmomρntumHψnH
protonUprotonHνollψsψonsHγtHLLHsqrt{s}HLLHgHY[H’ρ VHJournalnofnHighnEnergynPhysicsTH2021THZXZYTHY 5.4 3

486 yμsρrvγtψonHoτHt¯HproπuνtψonHψnHtχρHsψnφlρUlρptonHνχγnnρlHψnHppHνollψsψonsHγtHPHsqrt{s}HQHgHY[H’ρ VH
JournalnofnHighnEnergynPhysicsTH2021THZXZYTHY 5.4 0

485 ~ργrνχHτorH ρryHrψφχUρnρrφyHomψssψonHτromHtχρHwψllψsρνonπHzulsγrHz~}HtXZYbS]Z[ZVHAstrophysicaln
JournalTH2021THcZZTHZ^Y 4.7 1

484 ~ργrνχHτorHνχγrφψnoUnρutrγlψnoHproπuνtψonHψnHρvρntsHwψtχHrψφφsHγnπH¯HμosonsHusψnφHY[aHτμâ��YHoτH
protonUprotonHνollψsψonsHγtHPHsqrt{s}HQHgHY[H’ρ VHJournalnofnHighnEnergynPhysicsTH2021THZXZYTHY 5.4 1

483 wργsurρmρntsHoτHtχρHppHUhH¯´–˛‡˛‡HγnπHppHUhHℓ˛‡˛‡HνrossHsρνtψonsHγtHPHsqrt{mγtχrm{s}}HQHgHY[H’ρ HγnπH
lψmψtsHonHγnomγlousHquγrtψνHφγuφρHνouplψnφsVHJournalnofnHighnEnergynPhysicsTH2021THZXZYTHY 5.4 1

482 ~ργrνχHτorHπγrkHpχotonsHψnHrψφφsHμosonHproπuνtψonHvψγHvρνtorHμosonHτusψonHψnHprotonUprotonH
νollψsψonsHγtHPHsqrt{s}HQHgHY[H’ρ VHJournalnofnHighnEnergynPhysicsTH2021THZXZYTHY 5.4 2

481 wργsurρmρntsHoτHproπuνtψonHνrossHsρνtψonsHγnπHνonstrγψntsHonHγnomγlousHtrψplρHφγuφρHνouplψnφsH
γtVHEuropeannPhysicalnJournalnCTH2021THbYTHZXX 4.2 5

480 wργsurρmρntHoτHtχρHψnνlusψvρHγnπHπψττρrρntψγlHrψφφsHμosonHproπuνtψonHνrossHsρνtψonsHψnHtχρH
lρptonψνH¯¯HπρνγyHmoπρHγtHPHsqrt{s}HQHgHY[H’ρ VHJournalnofnHighnEnergynPhysicsTH2021THZXZYTHY 5.4 3

479
~ργrνχHτorHnonrρsonγntHrψφφsHμosonHpγψrHproπuνtψonHψnHτψnγlHstγtρsHwψtχHtwoHμottomHquγrksHγnπH
twoHpχotonsHψnHprotonUprotonHνollψsψonsHγtHPHsqrt{s}HQHgHY[H’ρ VHJournalnofnHighnEnergynPhysicsTH2021TH
ZXZYTHY

5.4 4

(2021-2022)
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478 ~ργrνχHτorHnρwHpχysψνsHψnHtopHquγrkHproπuνtψonHwψtχHγππψtψonγlHlρptonsHψnHprotonUprotonHνollψsψonsH
γtHPHsqrt{s}HQHgHY[H’ρ HusψnφHρττρνtψvρHτψρlπHtχρoryVHJournalnofnHighnEnergynPhysicsTH2021THZXZYTHY 5.4 4

477 wργsurρmρntHoτHπψττρrρntψγlHνrossHsρνtψonsHτorHℓHμosonsHproπuνρπHψnHγssoνψγtψonHwψtχHνχγrmHjρtsHψnH
ppHνollψsψonsHγtHPHsqrt{s}HQHgHY[H’ρ VHJournalnofnHighnEnergynPhysicsTH2021THZXZYTHY 5.4 1

476
~ργrνχHτorHsupρrsymmρtryHψnHτψnγlHstγtρsHwψtχHtwoHopposψtρlyHνχγrφρπHsγmρUτlγvorHlρptonsHγnπH
mψssψnφHtrγnsvρrsρHmomρntumHψnHprotonUprotonHνollψsψonsHγtHPHsqrt{s}HQHgHY[H’ρ VHJournalnofnHighn
EnergynPhysicsTH2021THZXZYTHY

5.4 6

475 nρvρlopmρntHγnπHvγlψπγtψonHoτHro}¯sq´ aHtunρsHτromHmw~HunπρrlyψnφUρvρntHmργsurρmρntsVH
EuropeannPhysicalnJournalnCTH2021THbYTH[YZ 4.2 1

474 knφulγrHγnγlysψsHoτHtχρHπρνγyHlSHUhHuRPbcZQS˛…S˛…â��HψnHprotonUprotonHνollψsψonsHγtHPHsqrt{mγtχrm{s}}HQHgH
bH’ρ VHJournalnofnHighnEnergynPhysicsTH2021THZXZYTHY 5.4 2

473 wργsurρmρntHoτHtχρHrψφφsHμosonHproπuνtψonHrγtρHψnHγssoνψγtψonHwψtχHtopHquγrksHψnHτψnγlHstγtρsHwψtχH
ρlρνtronsTHmuonsTHγnπHχγπronψνγllyHπρνγyψnφHtγuHlρptonsHγtVHEuropeannPhysicalnJournalnCTH2021THbYTH[ab 4.2 5

472 olρνtronHγnπHpχotonHrρνonstruνtψonHγnπHψπρntψτψνγtψonHwψtχHtχρHmw~HρxpρrψmρntHγtHtχρHmo}xHvrmVH
JournalnofnInstrumentationTH2021THY_THzX^XY] 1 11

471 wργsurρmρntHoτHμHjρtHsχγpρsHψnHprotonUprotonHνollψsψonsHγtHPHsqrt{s}HQHgH^VXZH’ρ VHJournalnofnHighn
EnergynPhysicsTH2021THZXZYTHY 5.4 0

470 pψrstHmργsurρmρntHoτHlγrφρHγrργHjρtHtrγnsvρrsρHmomρntumHspρνtrγHψnHχργvyUψonHνollψsψonsVHJournaln
ofnHighnEnergynPhysicsTH2021THZXZYTHY 5.4 2

469 ~tuπyHoτHnrρllUYγnHπψmuonHproπuνtψonHψnHprotonUlργπHνollψsψonsHγtHPHsqrt{sΞ{mγtχrm{xx}}}HQHgHbVY_H
’ρ VHJournalnofnHighnEnergynPhysicsTH2021THZXZYTHY 5.4 0

468
wργsurρmρntHoτHtχρHmzUvψolγtψnφHpχγsρHisHψnHtχρHlsXUhtWˇ�iPYXZXQUh˛…S˛…â��uSuâ��HνχγnnρlHψnH
protonUprotonHνollψsψonsHγtHsgY[’ρ VHPhysicsnLetters,nSectionnB:nNuclear,nElementarynParticlenandn
High-EnergynPhysicsTH2021THbY_THY[_Ybb

4.2 1

467
wργsurρmρntsHoτHtχρHπψττρrρntψγlHνrossHsρνtψonsHoτHtχρHproπuνtψonHoτHℓHSHjρtsHγnπH˛‡HSHjρtsHγnπHoτHℓH
μosonHρmψssψonHνollψnργrHwψtχHγHjρtHψnHppHνollψsψonsHγtHPHsqrt{s}HQHgHY[H’ρ VHJournalnofnHighnEnergyn
PhysicsTH2021THZXZYTHY

5.4

466 snUmρπψumHmoπψτψνγtψonHoτHπψjρtsHψnHzμzμHνollψsψonsHγtHPHsqrt{sΞ{mγtχrm{xx}}}HQHgH^VXZH’ρ VHJournaln
ofnHighnEnergynPhysicsTH2021THZXZYTHY 5.4 0

465
wργsurρmρntHoτHtχρHℓHμosonHπψττρrρntψγlHproπuνtψonHνrossHsρνtψonHusψnφHψtsHψnvψsψμlρHπρνγyHmoπρHPℓH
UhHPHnuHovρrlψnρ{nu}HQQHψnHprotonUprotonHνollψsψonsHγtHPHsqrt{s}HQHgHY[H’ρ VHJournalnofnHighnEnergynPhysicsTH
2021THZXZYTHY

5.4

464 wργsurρmρntHoτHtχρH¯˛‡HzroπuνtψonHmrossH~ρνtψonHψnHzrotonUzrotonHmollψsψonsHγtHsqrt−s]gY[HH’ρ H
γnπHmonstrγψntsHonHoττρνtψvρHpψρlπH’χρoryHmoρττψνψρntsVHPhysicalnReviewnLettersTH2021THYZ_THZ^ZXXZ 7.4 0

463 wργsurρmρntsHoτHproπuνtψonHνrossHsρνtψonsHoτHtχρHrψφφsHμosonHψnHtχρHτourUlρptonHτψnγlHstγtρHψnH
protonUprotonHνollψsψonsHγtVHEuropeannPhysicalnJournalnCTH2021THbYTH]bb 4.2 5

462 yμsρrvγtψonHoτHγHxρwHoxνψtρπHlργutyH~trγnφρHlγryonHnρνγyψnφHtoH˛�Ξ{μ}Λ{U}ˇ�Λ{S}ˇ�Λ{U}VHPhysicaln
ReviewnLettersTH2021THYZ_THZ^ZXX[ 7.4 1

461 wργsurρmρntsHoτHrψφφsHμosonHproπuνtψonHνrossHsρνtψonsHγnπHνouplψnφsHψnHtχρHπψpχotonHπρνγyH
νχγnnρlHγtHPHsqrt{mγtχrm{s}}HQHgHY[H’ρ VHJournalnofnHighnEnergynPhysicsTH2021THZXZYTHY 5.4 3
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460 ~ργrνχHτorHrρsonγntHγnπHnonrρsonγntHnρwHpχρnomρnγHψnHχψφχUmγssHπψlρptonHτψnγlHstγtρsHγtHPHsqrt{s}H
QHgHY[H’ρ VHJournalnofnHighnEnergynPhysicsTH2021THZXZYTHY 5.4 5

459 ~ργrνχHτorHtχρHlρptonHτlγvorHvψolγtψnφHπρνγyHˇ�HUhH[˛…HψnHprotonUprotonHνollψsψonsHγtHPHsqrt{mγtχrm{s}}HQHgH
Y[H’ρ VHJournalnofnHighnEnergynPhysicsTH2021THZXZYTHY 5.4 1

458 ~ργrνχHτorHπγrkHmγttρrHproπuνρπHψnHγssoνψγtψonHwψtχHγHlρptonψνγllyHπρνγyψnφHμosonHψnHprotonUprotonH
νollψsψonsHγtVHEuropeannPhysicalnJournalnCTH2021THbYTHY[ 4.2 7

457 ovψπρnνρHτorHrψφφsHμosonHπρνγyHtoHγHpγψrHoτHmuonsVHJournalnofnHighnEnergynPhysicsTH2021THZXZYTHY 5.4 14

456 ~ργrνχHτorHtopHsquγrkHpγψrHproπuνtψonHusψnφHπψlρptonHτψnγlHstγtρsHψnHνollψsψonHπγtγHνollρνtρπHγtVH
EuropeannPhysicalnJournalnCTH2021THbYTH[ 4.2 5

455 wkqsmHyμsρrvγtψonsHoτHtχρHxργrμyH~χortHqγmmγU}γyHlurstHq}lHY_XbZYlHRVHAstrophysicalnJournalTH
2021THcXbTHcX 4.7 16

454 w–~ψmdHγHmoπρlUunspρνψτψνHsργrνχHτorHnρwHpχysψνsHψnHprotonUprotonHνollψsψonsHγtVHEuropeannPhysicaln
JournalnCTH2021THbYTH_Zc 4.2 4

453 monstrγψntsHonHtχρHsnψtψγlH~tγtρHoτHzμUzμHmollψsψonsHvψγHwργsurρmρntsHoτHℓUlosonHYψρlπsHγnπH
kzψmutχγlHknψsotropyHγtHsqrt−sΞ{xx}]g^VXZHH’ρ VHPhysicalnReviewnLettersTH2021THYZaTHYXZXXZ 7.4 1

452 ~ργrνχHτorHγHχργvyHvρνtorHrρsonγnνρHπρνγyψnφHtoHγH´ μosonHγnπHγHrψφφsHμosonHψnHprotonUprotonH
νollψsψonsHγtVHEuropeannPhysicalnJournalnCTH2021THbYTH_bb 4.2 0

451 ~ργrνχHτorHνχγrφρπHrψφφsHμosonsHproπuνρπHψnHvρνtorHμosonHτusψonHproνρssρsHγnπHπρνγyψnφHψntoH
vρνtorHμosonHpγψrsHψnHprotonUprotonHνollψsψonsHγtVHEuropeannPhysicalnJournalnCTH2021THbYTHaZ[ 4.2 3

450 monstrγψntsHonHγnomγlousHrψφφsHμosonHνouplψnφsHtoHvρνtorHμosonsHγnπHτρrmψonsHψnHψtsHproπuνtψonH
γnπHπρνγyHusψnφHtχρHτourUlρptonHτψnγlHstγtρVHPhysicalnReviewnDTH2021THYX]TH 4.9 3

449 wργsurρmρntsHoτHγnφulγrHπψstγnνρHγnπHmomρntumHrγtψoHπψstrψμutψonsHψnHtχrρρUjρtHγnπHSHtwoUjρtH
τψnγlHstγtρsHψnHνollψsψonsVHEuropeannPhysicalnJournalnCTH2021THbYTHb^Z 4.2 0

448 yμsρrvγtψonHoτHporwγrπHxρutronHwultψplψνψtyHnρpρnπρnνρHoτHnψmuonHkνoplγnγrψtyHψnH
–ltrγpρrψpχρrγlHzμUzμHmollψsψonsHγtHsqrt−sΞ{xx}]g^VXZHH’ρ VHPhysicalnReviewnLettersTH2021THYZaTHYZZXXY 7.4 1

447 zrρνψsψonHlumψnosψtyHmργsurρmρntHψnHprotonUprotonHνollψsψonsHγtHψnHZXY^HγnπHZXY_HγtHmw~VH
EuropeannPhysicalnJournalnCTH2021THbYTHbXX 4.2 7

446 wργsurρmρntHoτHpromptHopρnUνχγrmHproπuνtψonHνrossHsρνtψonsHψnHprotonUprotonHνollψsψonsHγtHLLH
sqrt{s}HLLHgHY[H’ρ VHJournalnofnHighnEnergynPhysicsTH2021THZXZYTHY 5.4

445 wργsurρmρntHoτHtχρHψnνlusψvρHγnπHπψττρrρntψγlHtLLHovρrlψnρ{t}HLL˛‡HνrossHsρνtψonsHψnHtχρHsψnφlρUlρptonH
νχγnnρlHγnπHop’HψntρrprρtγtψonHγtHLLHsqrt{s}HLLHgHY[H’ρ VHJournalnofnHighnEnergynPhysicsTH2021THZXZYTHY 5.4 0

444 wργsurρmρntHoτHtχρHtopHquγrkHmγssHusψnφHρvρntsHwψtχHγHsψnφlρHrρνonstruνtρπHtopHquγrkHψnHppH
νollψsψonsHγtHLLHsqrt{s}HLLHgHY[H’ρ VHJournalnofnHighnEnergynPhysicsTH2021THZXZYTHY 5.4 0

443 zroμψnφHρττρνtψvρHτψρlπHtχρoryHopρrγtorsHψnHtχρHγssoνψγtρπHproπuνtψonHoτHtopHquγrksHwψtχHγHℓHμosonH
ψnHmultψlρptonHτψnγlHstγtρsHγtHLLHsqrt{s}HLLHgHY[H’ρ VHJournalnofnHighnEnergynPhysicsTH2021THZXZYTHY 5.4 0
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442 ~ργrνχHτorHvonφUvψvρπHzγrtψνlρsHnρνγyψnφHψnHtχρHmw~HonπHmγpHwuonHnρtρνtorsHψnHzrotonUzrotonH
mollψsψonsHγtHsqrt−s]gY[HH’ρ VVHPhysicalnReviewnLettersTH2021THYZaTHZ_YbX] 7.4 0

441 ~ργrνχHτorHγHχργvyHrρsonγnνρHπρνγyψnφHtoHγHtopHquγrkHγnπHγH¯HμosonHγtHLLHsqrt{s}HLLHgHY[H’ρ HψnHtχρH
τullyHχγπronψνHτψnγlHstγtρVHJournalnofnHighnEnergynPhysicsTH2021THZXZYTHY 5.4 1

440 zρrτormγnνρHoτHtχρHmw~HvρvρlUYHtrψφφρrHψnHprotonUprotonHνollψsψonsHγtHâ��sHgHY[H’ρ VHJournalnofn
InstrumentationTH2020THY^THzYXXYaUzYXXYa 1 23

439 ~ργrνχHτorHπρνγysHoτHtχρHYZ^Hqρ HrψφφsHμosonHψntoHγHℓHμosonHγnπHγHˇ�HorHiHmρsonVHJournalnofnHighn
EnergynPhysicsTH2020THZXZXTHY 5.4 2

438 ovψπρnνρHτorH’opH{uγrkHzroπuνtψonHψnHxuνlρusUxuνlρusHmollψsψonsVHPhysicalnReviewnLettersTH2020TH
YZ^THZZZXXY 7.4 1

437 ~ργrνχHτorHπψrρνtHtopHsquγrkHpγψrHproπuνtψonHψnHρvρntsHwψtχHonρHlρptonTHjρtsTHγnπHmψssψnφHtrγnsvρrsρH
momρntumHγtHY[H’ρ HwψtχHtχρHmw~HρxpρrψmρntVHJournalnofnHighnEnergynPhysicsTH2020THZXZXTHY 5.4 12

436 ~ργrνχHτorHχψφχHmγssHπψjρtHrρsonγnνρsHwψtχHγHnρwHμγνkφrounπHprρπψνtψonHmρtχoπHψnHprotonUprotonH
νollψsψonsHγtHPHsqrt{s}HQHgHY[H’ρ VHJournalnofnHighnEnergynPhysicsTH2020THZXZXTHY 5.4 20

435
~ργrνχHτorHsupρrsymmρtryHψnHprotonUprotonHνollψsψonsHγtHPHsqrt{s}HQHgHY[H’ρ HψnHρvρntsHwψtχH
χψφχUmomρntumHℓHμosonsHγnπHmψssψnφHtrγnsvρrsρHmomρntumVHJournalnofnHighnEnergynPhysicsTH2020TH
ZXZXTHY

5.4 1

434 wργsurρmρntHoτHtopHquγrkHpγψrHproπuνtψonHψnHγssoνψγtψonHwψtχHγHℓHμosonHψnHprotonUprotonHνollψsψonsH
γtHPHsqrt{mγtχrm{s}}HQHgHY[H’ρ VHJournalnofnHighnEnergynPhysicsTH2020THZXZXTHY 5.4 8

433 ~ργrνχHτorHγnHρxνψtρπHlρptonHtχγtHπρνγysHvψγHγHνontγνtHψntρrγνtψonHtoHγHlρptonHγnπHtwoHjρtsHψnH
protonUprotonHνollψsψonsHγtHPHsqrt{s}HQHgHY[H’ρ VHJournalnofnHighnEnergynPhysicsTH2020THZXZXTHY 5.4 1

432
~ργrνχHτorHnρwHnρutrγlHrψφφsHμosonsHtχrouφχHtχρHPHmγtχrm{r}toHmγtχrm{ℓk}toH
{ρll}Λ{S}{ρll}Λ{U}mγtχrm{μ}ovρrlψnρ{mγtχrm{μ}}HQHproνρssHψnHppHνollψsψonsHγtHPHsqrt{s}HQHgHY[H’ρ VH
JournalnofnHighnEnergynPhysicsTH2020THZXZXTHY

5.4 10

431 xρwHrγrπU’ρ HoxtrρmρHllγzγrsHnρtρνtρπHwψtχHtχρHwkqsmH’ρlρsνopρsVHAstrophysicalnJournal,n
SupplementnSeriesTH2020THZ]aTHY_ 8 12

430 knHψntρrmψttρntHρxtrρmρHlvHvγνdHw¯vHstuπyHoτHYo~HZ[]]S^Y]HψnHγnHρnχγnνρπHstγtρVHMonthlynNoticesn
ofnthenRoyalnAstronomicalnSocietyTH2020TH]c_TH[cYZU[cZb 4.3 4

429 wψxρπHχψφχρrUorπρrHγnψsotropψνHτlowHγnπHnonlψnργrHrρsponsρHνoρττψνψρntsHoτHνχγrφρπHpγrtψνlρsHψnH
νollψsψonsHγtHγnπH^VXZVHEuropeannPhysicalnJournalnCTH2020THbXTH^[] 4.2 6

428 lounπsHonHvorρntzHsnvγrψγnνρH ψolγtψonHτromHwkqsmHyμsρrvγtψonHoτHq}lHYcXYY]mVHPhysicalnReviewn
LettersTH2020THYZ^THXZY[XY 7.4 30

427
wργsurρmρntHoτHtχρHνrossHsρνtψonHτorHρlρνtrowργkHproπuνtψonHoτHγHℓHμosonTHγHpχotonHγnπHtwoHjρtsH
ψnHprotonUprotonHνollψsψonsHγtHPHsqrt{mγtχrm{s}}HQHgHY[H’ρ HγnπHνonstrγψntsHonHγnomγlousHquγrtψνH
νouplψnφsVHJournalnofnHighnEnergynPhysicsTH2020THZXZXTHY

5.4 7

426
nρtρrmψnγtψonHoτHtχρHstronφHνouplψnφHνonstγntH˛–~PmℓQHτromHmργsurρmρntsHoτHψnνlusψvρH¯´–HγnπHℓH
μosonHproπuνtψonHνrossHsρνtψonsHψnHprotonUprotonHνollψsψonsHγtHPHsqrt{mγtχrm{s}}HQHgHaHγnπHbH’ρ VH
JournalnofnHighnEnergynPhysicsTH2020THZXZXTHY

5.4 2

425
wργsurρmρntHoτHtχρHtopHquγrkHτorwγrπUμγνkwγrπHproπuνtψonHγsymmρtryHγnπHtχρHγnomγlousH
νχromoρlρνtrψνHγnπHνχromomγφnρtψνHmomρntsHψnHppHνollψsψonsHγtHPHsqrt{s}HQHgHY[H’ρ VHJournalnofnHighn
EnergynPhysicsTH2020THZXZXTHY

5.4 3
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424 ~ργrνχHτorHtopHsquγrkHpγψrHproπuνtψonHψnHγHτψnγlHstγtρHwψtχHtwoHtγuHlρptonsHψnHprotonUprotonH
νollψsψonsHγtHPHsqrt{s}HQHgHY[H’ρ VHJournalnofnHighnEnergynPhysicsTH2020THZXZXTHY 5.4 1

423 wonψtorψnφHoτHtχρHrγπψoHφγlγxyHwHbaHπurψnφHγHlowUρmψssψonHstγtρHτromHZXYZHtoHZXY^HwψtχHwkqsmVH
MonthlynNoticesnofnthenRoyalnAstronomicalnSocietyTH2020TH]cZTH^[^]U^[_^ 4.3 12

422
~ργrνχHτorH~upρrsymmρtryHwψtχHγHmomprρssρπHwγssH~pρνtrumHψnHovρntsHwψtχHγH~oτtHˇ�HvρptonTHγH
rψφχlyHonρrφρtψνHtρtTHγnπHvγrφρHwψssψnφH’rγnsvρrsρHwomρntumHψnHzrotonUzrotonHmollψsψonsHγtH
sqrt−s]gY[HH’ρ VHPhysicalnReviewnLettersTH2020THYZ]THX]YbX[

7.4 3

421 ovψπρnνρHτorHPtρxtH{¯}tρxtH{¯}QHproπuνtψonHτromHπouμlρUpγrtonHψntρrγνtψonsHψnHprotonâ��protonH
νollψsψonsHγtHPsqrt{s}HgHY[HTtρxtH{’ρ }HQVHEuropeannPhysicalnJournalnCTH2020THbXTHY 4.2 4

420 oxtrγνtψonHγnπHvγlψπγtψonHoτHγHnρwHsρtHoτHmw~HpytχψγbHtunρsHτromHunπρrlyψnφUρvρntHmργsurρmρntsVH
EuropeannPhysicalnJournalnCTH2020THbXTH] 4.2 61

419 monstrγψntsHonHtχρHˇ�Ξ{νY}HvρrsusHˇ�Ξ{νZ}HzolγrψzγtψonsHψnHzrotonUzrotonHmollψsψonsHγtHsqrt−s]gbHH’ρ VH
PhysicalnReviewnLettersTH2020THYZ]THY_ZXXZ 7.4 6

418 ~ργrνχHτorHlρptonHτlγvourHvψolγtψnφHπρνγysHoτHγHnρutrγlHχργvyHrψφφsHμosonHtoH˛…ˇ�HγnπHρˇ�HψnH
protonUprotonHνollψsψonsHγtHPHsqrt{s}HQHgHY[H’ρ VHJournalnofnHighnEnergynPhysicsTH2020THZXZXTHY 5.4 6

417 kHsργrνχHτorHtχρHstγnπγrπHmoπρlHrψφφsHμosonHπρνγyψnφHtoHνχγrmHquγrksVHJournalnofnHighnEnergyn
PhysicsTH2020THZXZXTHY 5.4 9

416 ~ργrνχHτorHγHxγrrowH}ρsonγnνρHvψφχtρrHtχγnHZXX´ qρ HnρνγyψnφHtoHγHzγψrHoτHwuonsHψnHzrotonUzrotonH
mollψsψonsHγtHsqrt−s]gY[HH’ρ VHPhysicalnReviewnLettersTH2020THYZ]THY[YbXZ 7.4 12

415 ~ργrνχHτorHγHχργvyHrψφφsHμosonHπρνγyψnφHtoHγHpγψrHoτH¯HμosonsHψnHprotonUprotonHνollψsψonsHγtHPH
sqrt{s}HQHgHY[H’ρ VHJournalnofnHighnEnergynPhysicsTH2020THZXZXTHY 5.4 11

414 ~ργrνχHτorHπγrkHmγttρrHpγrtψνlρsHproπuνρπHψnHγssoνψγtψonHwψtχHγHrψφφsHμosonHψnHprotonUprotonH
νollψsψonsHγtHPHsqrt{mγtχrm{s}}HQHgHY[H’ρ VHJournalnofnHighnEnergynPhysicsTH2020THZXZXTHY 5.4 7

413 wργsurρmρntHoτHsψnφlρUπψττrγνtψvρHπψjρtHproπuνtψonHψnHprotonUprotonHνollψsψonsHγtHwψtχHtχρHmw~HγnπH
’y’owHρxpρrψmρntsVHEuropeannPhysicalnJournalnCTH2020THbXTHYY_] 4.2 0

412 wργsurρmρntHoτHπψττρrρntψγlHνrossHsρνtψonsHγnπHνχγrφρHrγtψosHτorHUνχγnnρlHsψnφlρHtopHquγrkH
proπuνtψonHψnHprotonUprotonHνollψsψonsHγtVHEuropeannPhysicalnJournalnCTH2020THbXTH[aX 4.2 4

411
wργsurρmρntHoτHPχμoxH{t}{μγr{χμoxH{t}}}QHnormγlψsρπHmultψUπψττρrρntψγlHνrossHsρνtψonsHψnHP{tρxtH
{p}}{tρxtH{p}}HQHνollψsψonsHγtHPsqrt{s}gY[T{tρxtH{’ρ }}HQTHγnπHsψmultγnρousHπρtρrmψnγtψonHoτHtχρHstronφH
νouplψnφHstrρnφtχTHtopHquγrkHpolρHmγssTHγnπHpγrtonHπψstrψμutψonHτunνtψonsVHEuropeannPhysicaln
JournalnCTH2020THbXTHY

4.2 13

410
~ργrνχHτorHγHνχγrφρπHrψφφsHμosonHπρνγyψnφHψntoHtopHγnπHμottomHquγrksHψnHρvρntsHwψtχHρlρνtronsHorH
muonsHψnHprotonUprotonHνollψsψonsHγtHPHsqrt{mγtχrm{s}}HQHgHY[H’ρ VHJournalnofnHighnEnergynPhysicsTH
2020THZXZXTHY

5.4 16

409 nρpρnπρnνρHoτHψnνlusψvρHjρtHproπuνtψonHonHtχρHγntψUk’HπψstγnνρHpγrγmρtρrHψnHppHνollψsψonsHγtHPH
sqrt{mγtχrm{s}}HQHgHY[H’ρ VHJournalnofnHighnEnergynPhysicsTH2020THZXZXTHY 5.4 3

408 snνlusψvρHsργrνχHτorHχψφχlyHμoostρπHrψφφsHμosonsHπρνγyψnφHtoHμottomHquγrkUγntψquγrkHpγψrsHψnH
protonUprotonHνollψsψonsHγtHPHsqrt{s}HQHgHY[H’ρ VHJournalnofnHighnEnergynPhysicsTH2020THZXZXTHY 5.4 1

407 yμsρrvγtψonHoτHtχρH˛�μXUhtWˇ�˛�iHπρνγyHψnHprotonUprotonHνollψsψonsHγtHsgY[’ρ VHPhysicsnLetters,nSectionn
B:nNuclear,nElementarynParticlenandnHigh-EnergynPhysicsTH2020THbXZTHY[^ZX[ 4.2 5
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406 yμsρrvγtψonHoτHtχρHzroπuνtψonHoτH’χrρρHwγssψvρHqγuφρHlosonsHγtHsqrt−s]gY[HH’ρ VHPhysicalnReviewn
LettersTH2020THYZ^THY^YbXZ 7.4 2

405 ’χρHproπuνtψonHoτHψsolγtρπHpχotonsHψnHzμzμHγnπHppHνollψsψonsHγtHPHsqrt{sΞ{mγtχrm{xx}}}HQHgH^VXZH’ρ VH
JournalnofnHighnEnergynPhysicsTH2020THZXZXTHY 5.4 2

404 –nrγvρlψnφHtχρHmomplρxHlρχγvψorHoτHwrkH]ZYHwψtχH~ψmultγnρousH±U}γyHγnπH roHyμsρrvγtψonsH
πurψnφHγnHoxtrρmρHplγrψnφHkνtψvψtyHψnHZXY[HkprψlVHAstrophysicalnJournal,nSupplementnSeriesTH2020THZ]bTHZc 8 9

403 snvρstψφγtψonHψntoHtχρHρvρntUγνtψvψtyHπρpρnπρnνρHoτHiPn~QHrρlγtψvρHproπuνtψonHψnHprotonUprotonH
νollψsψonsHγtHPHsqrt{s}HQHgHaH’ρ VHJournalnofnHighnEnergynPhysicsTH2020THZXZXTHY 5.4 3

402 losρUoψnstρψnHνorrρlγtψonsHoτHνχγrφρπHχγπronsHψnHprotonUprotonHνollψsψonsHγtHPHsqrt{s}HQHgHY[H’ρ VH
JournalnofnHighnEnergynPhysicsTH2020THZXZXTHY 5.4 2

401 kHnρρpHxρurγlHxρtworkHτorH~ψmultγnρousHostψmγtψonHoτHμHtρtHonρrφyHγnπH}ρsolutψonVHComputingn
andnSoftwarenfornBignScienceTH2020TH]THYX 6 3

400 ~ργrνχHτorHρlρνtrowργkHproπuνtψonHoτHγHvρνtorUlψkρH’HquγrkHusψnφHτullyHχγπronψνHτψnγlHstγtρsVHJournaln
ofnHighnEnergynPhysicsTH2020THZXZXTHY 5.4 8

399
~ργrνχHτorHγHχργvyHpsρuπosνγlγrHrψφφsHμosonHπρνγyψnφHψntoHγHYZ^Hqρ HrψφφsHμosonHγnπHγHℓHμosonHψnH
τψnγlHstγtρsHwψtχHtwoHtγuHγnπHtwoHlψφχtHlρptonsHγtHPHsqrt{s}HQHgHY[H’ρ VHJournalnofnHighnEnergynPhysicsTH
2020THZXZXTHY

5.4 5

398 wργsurρmρntHoτHpropρrtψρsHoτHPH{mγtχrm{l}}Ξ{mγtχrm{s}}ΛXHQUhH˛…S˛…â��HπρνγysHγnπHsργrνχHτorHlXUhH˛…S˛…â��H
wψtχHtχρHmw~HρxpρrψmρntVHJournalnofnHighnEnergynPhysicsTH2020THZXZXTHY 5.4 10

397 ~ργrνχHτorHγHlψφχtHpsρuπosνγlγrHrψφφsHμosonHψnHtχρHμoostρπH˛…˛…ˇ� ˇ�HτψnγlHstγtρHψnHprotonUprotonH
νollψsψonsHγtHPHsqrt{s}HQHgHY[H’ρ VHJournalnofnHighnEnergynPhysicsTH2020THZXZXTHY 5.4 9

396 wργsurρmρntsHoτHtt−ovρrH´fl]rHzroπuνtψonHγnπHtχρHmzH~truνturρHoτHtχρHYukγwγHsntρrγνtψonHμρtwρρnH
tχρHrψφφsHlosonHγnπH’opH{uγrkHψnHtχρHnψpχotonHnρνγyHmχγnnρlVHPhysicalnReviewnLettersTH2020THYZ^THX_YbXY7.4 15

395 zρrτormγnνρHoτHtχρHrρνonstruνtψonHγnπHψπρntψτψνγtψonHoτHχψφχUmomρntumHmuonsHψnHprotonUprotonH
νollψsψonsHγtHâ��sHgHY[H’ρ VHJournalnofnInstrumentationTH2020THY^THzXZXZaUzXZXZa 1 11

394 wργsurρmρntHoτHquγrkUHγnπHφluonUlψkρHjρtHτrγνtψonsHusψnφHjρtHνχγrφρHψnHzμzμHγnπHppHνollψsψonsHγtH
^VXZH’ρ VHJournalnofnHighnEnergynPhysicsTH2020THZXZXTHY 5.4 4

393 wργsurρmρntHoτHtχρHνrossHsρνtψonHτorHPHmγtχrm{t}ovρrlψnρ{mγtχrm{t}}HQHproπuνtψonHwψtχHγππψtψonγlH
jρtsHγnπHμHjρtsHψnHppHνollψsψonsHγtHPHsqrt{s}HQHgHY[H’ρ VHJournalnofnHighnEnergynPhysicsTH2020THZXZXTHY 5.4 1

392 ~ργrνχHτorHνχγrφρπHrψφφsHμosonsHπρνγyψnφHψntoHγHtopHγnπHγHμottomHquγrkHψnHtχρHγllUjρtHτψnγlHstγtρHoτH
ppHνollψsψonsHγtHPHsqrt{s}HQHgHY[H’ρ VHJournalnofnHighnEnergynPhysicsTH2020THZXZXTHY 5.4 13

391 ~ργrνχHτorHχργvyHrψφφsHμosonsHπρνγyψnφHtoHγHtopHquγrkHpγψrHψnHprotonUprotonHνollψsψonsHγtHPHsqrt{s}HQH
gHY[H’ρ VHJournalnofnHighnEnergynPhysicsTH2020THZXZXTHY 5.4 18

390 mγlψμrγtψonHoτHtχρHmw~HχγπronHνγlorψmρtρrsHusψnφHprotonUprotonHνollψsψonHπγtγHγtHâ��sHgHY[H’ρ VH
JournalnofnInstrumentationTH2020THY^THzX^XXZUzX^XXZ 1

389 wργsurρmρntHoτHtχρHtρtHwγssHnψstrψμutψonHγnπH’opH{uγrkHwγssHψnHrγπronψνHnρνγysHoτHloostρπH’opH
{uγrksHψnHppHmollψsψonsHγtHsqrt−s]gY[HH’ρ VHPhysicalnReviewnLettersTH2020THYZ]THZXZXXY 7.4 2
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388 yμsρrvγtψonHoτHtχρHlΞ{s}Λ{X}Uh±P[baZQiHnρνγyVHPhysicalnReviewnLettersTH2020THYZ^THY^ZXXY 7.4 4

387 ~tuπyHoτHνρntrγlHρxνlusψvρHproπuνtψonHψnHprotonUprotonHνollψsψonsHγtHγnπHY[’ρ VHEuropeannPhysicaln
JournalnCTH2020THbXTHaYb 4.2 2

386 ~ργrνχHτorHpχysψνsHμρyonπHtχρHstγnπγrπHmoπρlHψnHρvρntsHwψtχHjρtsHγnπHtwoHsγmρUsψφnHorHγtHlργstH
tχrρρHνχγrφρπHlρptonsHψnHprotonUprotonHνollψsψonsHγtVHEuropeannPhysicalnJournalnCTH2020THbXTHa^Z 4.2 2

385 ~tuπψρsHoτHmχγrmH{uγrkHnψττusψonHψnsψπρHtρtsH–sψnφHzμUzμHγnπHppHmollψsψonsHγtH
sqrt−sΞ{xx}]g^VXZHH’ρ VHPhysicalnReviewnLettersTH2020THYZ^THYXZXXY 7.4 3

384 ~ργrνχHτorHpχysψνsHμρyonπHtχρHstγnπγrπHmoπρlHψnHmultψlρptonHτψnγlHstγtρsHψnHprotonUprotonH
νollψsψonsHγtHPHsqrt{s}HQHgHY[H’ρ VHJournalnofnHighnEnergynPhysicsTH2020THZXZXTHY 5.4 8

383 wργsurρmρntHoτHtχρHtopHquγrkHpγψrHproπuνtψonHνrossHsρνtψonHψnHπψlρptonHτψnγlHstγtρsHνontγψnψnφHonρH
ˇ�HlρptonHψnHppHνollψsψonsHγtHPHsqrt{s}HQHgHY[H’ρ VHJournalnofnHighnEnergynPhysicsTH2020THZXZXTHY 5.4 0

382 monstrγψntsHonHqγmmγU}γyHγnπHxρutrψnoHomψssψonHτromHxqmHYX_bHwψtχHtχρHwkqsmH’ρlρsνopρsVH
AstrophysicalnJournalTH2019THbb[THY[^ 4.7 6

381
~ργrνχHτorHγHvψφχtHmχγrφρπHrψφφsHlosonHnρνγyψnφHtoHγH¯HlosonHγnπHγHmzUyππHrψφφsHlosonHψnHpψnγlH
~tγtρsHwψtχHρ˛…˛…HorH˛…˛…˛…HψnHzrotonUzrotonHmollψsψonsHγtHsqrt−s]gY[HH’ρ VHPhysicalnReviewnLettersTH2019TH
YZ[THY[YbXZ

7.4 6

380 ~tuπψρsHoτHlργutyH~upprρssψonHvψγHxonpromptHnΛ{X}HwρsonsHψnHzμUzμHmollψsψonsHγtH
sqrt−sΞ{xx}]g^VXZHH’ρ VHPhysicalnReviewnLettersTH2019THYZ[THXZZXXY 7.4 7

379 ~ργrνχHτorHνχγrφρπHrψφφsHμosonsHψnHtχρHr´–HUhHˇ�´–˛‰ˇ�HπρνγyHνχγnnρlHψnHprotonUprotonHνollψsψonsHγtHPH
sqrt{s}gY[HQH’ρ VHJournalnofnHighnEnergynPhysicsTH2019THZXYcTHY 5.4 24

378 ~ργrνχHτorHrρsonγntHproπuνtψonHoτHsρνonπUφρnρrγtψonHslρptonsHwψtχHsγmρUsψφnHπψmuonHρvρntsHψnH
protonUprotonHνollψsψonsHγtVHEuropeannPhysicalnJournalnCTH2019THacTH[X^ 4.2 2

377
~ργrνχHτorHsupρrsymmρtryHwψtχHγHνomprρssρπHmγssHspρνtrumHψnHtχρHvρνtorHμosonHτusψonHtopoloφyH
wψtχHYUlρptonHγnπHXUlρptonHτψnγlHstγtρsHψnHprotonUprotonHνollψsψonsHγtHPHsqrt{s}HQHgHY[H’ρ VHJournalnofn
HighnEnergynPhysicsTH2019THZXYcTHY

5.4 8

376 ~ργrνχHτorHnγrkHwγttρrHzγrtψνlρsHzroπuνρπHψnHkssoνψγtψonHwψtχHγH’opH{uγrkHzγψrHγtHsqrt−s]gY[HH’ρ VH
PhysicalnReviewnLettersTH2019THYZZTHXYYbX[ 7.4 7

375 ~ργrνχHτorHtχρHrψφφsHlosonHnρνγyψnφHtoH’woHwuonsHψnHzrotonUzrotonHmollψsψonsHγtHsqrt−s]gY[HH’ρ VH
PhysicalnReviewnLettersTH2019THYZZTHXZYbXY 7.4 22

374 wργsurρmρntHoτHtχρHρxtrγφγlγνtψνHμγνkφrounπHlψφχtHusψnφHwkqsmHγnπHpρrmψUvk’HφγmmγUrγyH
oμsρrvγtψonsHoτHμlγzγrsHupHtoHzHgHYVHMonthlynNoticesnofnthenRoyalnAstronomicalnSocietyTH2019TH]b_TH]Z[[U]Z^Y4.3 41

373 ~ργrνχHτorHγHlowUmγssHˇ�â��ˇ�SHrρsonγnνρHψnHγssoνψγtψonHwψtχHγHμottomHquγrkHψnHprotonUprotonH
νollψsψonsHγtHPHsqrt{s}HQHgHY[H’ρ VHJournalnofnHighnEnergynPhysicsTH2019THZXYcTHY 5.4 4

372
~ργrνχHτorHtχρHγssoνψγtρπHproπuνtψonHoτHtχρHrψφφsHμosonHγnπHγHvρνtorHμosonHψnHprotonUprotonH
νollψsψonsHγtHPHsqrt{s}HQHgHY[H’ρ HvψγHrψφφsHμosonHπρνγysHtoHˇ�HlρptonsVHJournalnofnHighnEnergynPhysicsTH
2019THZXYcTHY

5.4 3

371 ~ργrνχHτorHtχρHpγψrHproπuνtψonHoτHlψφχtHtopHsquγrksHψnHtχρHρ´–˛…iHτψnγlHstγtρHψnHprotonUprotonHνollψsψonsH
γtHPHsqrt{s}gY[HQH’ρ VHJournalnofnHighnEnergynPhysicsTH2019THZXYcTHY 5.4 4

(2019-2020)
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370 wργsurρmρntHoτHγssoνψγtρπHproπuνtψonHoτHγHμosonHγnπHγHνχγrmHquγrkHψnHprotonUprotonHνollψsψonsHγtVH
EuropeannPhysicalnJournalnCTH2019THacTHZ_c 4.2 9

369 momμψnρπHmργsurρmρntsHoτHrψφφsHμosonHνouplψnφsHψnHprotonUprotonHνollψsψonsHγtVHEuropeann
PhysicalnJournalnCTH2019THacTH]ZY 4.2 153

368
wργsurρmρntsHoτHtχρHppHUhH¯ℓHψnνlusψvρHγnπHπψττρrρntψγlHproπuνtψonHνrossHsρνtψonsHγnπHνonstrγψntsH
onHνχγrφρπHγnomγlousHtrψplρHφγuφρHνouplψnφsHγtHPHsqrt{s}HQHgHY[H’ρ VHJournalnofnHighnEnergynPhysicsTH
2019THZXYcTHY

5.4 10

367 wργsurρmρntHoτHtχρHproπuνtψonHνrossHsρνtψonTHtχρHtopHquγrkHmγssTHγnπHtχρHstronφHνouplψnφH
νonstγntHusψnφHπψlρptonHρvρntsHψnHppHνollψsψonsHγtVHEuropeannPhysicalnJournalnCTH2019THacTH[_b 4.2 27

366 wργsurρmρntHoτHtχρHρnρrφyHπρnsψtyHγsHγHτunνtψonHoτHpsρuπorγpψπψtyHψnHprotonâ��protonHνollψsψonsHγtH
Psqrt{s}HgY[TtρxtH{’ρ }HQVHEuropeannPhysicalnJournalnCTH2019THacTHY 4.2 7

365
~ργrνχHτorHnonrρsonγntHrψφφsHμosonHpγψrHproπuνtψonHψnHtχρHPH
mγtχrm{μ}ovρrlψnρ{mγtχrm{μ}}mγtχrm{μ}ovρrlψnρ{mγtχrm{μ}}HQHτψnγlHstγtρHγtHPHsqrt{s}HQHgHY[H’ρ VH
JournalnofnHighnEnergynPhysicsTH2019THZXYcTHY

5.4 4

364 ~ργrνχHτorHνontγνtHψntρrγνtψonsHγnπHlγrφρHρxtrγHπψmρnsψonsHψnHtχρHπψlρptonHmγssHspρνtrγHτromH
protonUprotonHνollψsψonsHγtHPHsqrt{s}gY[HQH’ρ VHJournalnofnHighnEnergynPhysicsTH2019THZXYcTHY 5.4 8

363 ~ργrνχHτorHvρνtorUlψkρHquγrksHψnHρvρntsHwψtχHtwoHopposψtρlyHνχγrφρπHlρptonsHγnπHjρtsHψnH
protonUprotonHνollψsψonsHγtVHEuropeannPhysicalnJournalnCTH2019THacTH[_] 4.2 18

362 momμψnγtψonHoτH~ργrνχρsHτorHrψφφsHlosonHzγψrHzroπuνtψonHψnHzrotonUzrotonHmollψsψonsHγtH
sqrt−s]gY[HH’ρ VHPhysicalnReviewnLettersTH2019THYZZTHYZYbX[ 7.4 35

361 tρtH~χγpρsHoτHssolγtρπHzχotonU’γφφρπHtρtsHψnHzμUzμHγnπHppHmollψsψonsHγtHsqrt−sΞ{xx}]g^VXZHH’ρ VH
PhysicalnReviewnLettersTH2019THYZZTHY^ZXXY 7.4 8

360 ~ργrνχHτorH¯HlosonHnρνγysHtoH’χrρρHmχγrφρπHzψonsVHPhysicalnReviewnLettersTH2019THYZZTHY^YbXZ 7.4 1

359 ~ργrνχHτorHnρwHpχysψνsHψnHτψnγlHstγtρsHwψtχHγHsψnφlρHpχotonHγnπHmψssψnφHtrγnsvρrsρHmomρntumHψnH
protonUprotonHνollψsψonsHγtHPHsqrt{s}gY[HQH’ρ VHJournalnofnHighnEnergynPhysicsTH2019THZXYcTHY 5.4 9

358
wργsurρmρntsHoτHPHmγtχrm{t}ovρrlψnρ{mγtχrm{t}}HQHπψττρrρntψγlHνrossHsρνtψonsHψnHprotonUprotonH
νollψsψonsHγtHPHsqrt{mγtχrm{s}}gY[HQH’ρ HusψnφHρvρntsHνontγψnψnφHtwoHlρptonsVHJournalnofnHighnEnergyn
PhysicsTH2019THZXYcTHY

5.4 15

357
~ργrνχHτorHPHmγtχrm{t}ovρrlψnρ{mγtχrm{t}}mγtχrm{r}HQHproπuνtψonHψnHtχρHPHmγtχrm{r}toH
mγtχrm{μ}ovρrlψnρ{mγtχrm{μ}}HQHπρνγyHνχγnnρlHwψtχHlρptonψνHPHmγtχrm{t}ovρrlψnρ{mγtχrm{t}}HQH
πρνγysHψnHprotonUprotonHνollψsψonsHγtHPHsqrt{s}gY[HQH’ρ VHJournalnofnHighnEnergynPhysicsTH2019THZXYcTHY

5.4 17

356 ~ργrνχHτorHxγrrowHr˛‡H}ρsonγnνρsHψnHzrotonUzrotonHmollψsψonsHγtHsqrt−s]gY[HH’ρ VHPhysicalnReviewn
LettersTH2019THYZZTHXbYbX] 7.4 1

355 ~ργrνχHτorHsupρrsymmρtryHψnHρvρntsHwψtχHγHpχotonTHγHlρptonTHγnπHmψssψnφHtrγnsvρrsρHmomρntumHψnH
protonUprotonHνollψsψonsHγtHPHsqrt{s}HgHY[HQH’ρ VHJournalnofnHighnEnergynPhysicsTH2019THZXYcTHY 5.4 2

354
wργsurρmρntHoτHψnνlusψvρHγnπHπψττρrρntψγlHrψφφsHμosonHproπuνtψonHνrossHsρνtψonsHψnHtχρHπψpχotonH
πρνγyHνχγnnρlHψnHprotonUprotonHνollψsψonsHγtHPHsqrt{s}gY[HQH’ρ VHJournalnofnHighnEnergynPhysicsTH2019TH
ZXYcTHY

5.4 8

353 ~ργrνχHτorHrρsonγntHPHmγtχrm{t}ovρrlψnρ{mγtχrm{t}}HQHproπuνtψonHψnHprotonUprotonHνollψsψonsHγtHPH
sqrt{s}gY[HQH’ρ VHJournalnofnHighnEnergynPhysicsTH2019THZXYcTHY 5.4 13

Damir Lelas
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352 yμsρrvγtψonHoτH~ψnφlρH’opH{uγrkHzroπuνtψonHψnHkssoνψγtψonHwψtχHγHℓHlosonHψnHzrotonUzrotonH
mollψsψonsHγtHsqrt−s]gY[HH’ρ VHPhysicalnReviewnLettersTH2019THYZZTHY[ZXX[ 7.4 6

351 yμsρrvγtψonHoτH’woHoxνψtρπHlΞ{ν}Λ{S}H~tγtρsHγnπHwργsurρmρntHoτHtχρHlΞ{ν}Λ{S}PZ~QHwγssHψnHppH
mollψsψonsHγtHsqrt−s]gY[HH’ρ VHPhysicalnReviewnLettersTH2019THYZZTHY[ZXXY 7.4 31

350 ~ργrνχHτorHproπuνtψonHoτHrψφφsHμosonHpγψrsHψnHtχρHτourHμHquγrkHτψnγlHstγtρHusψnφHlγrφρUγrργHjρtsHψnH
protonUprotonHνollψsψonsHγtHPHsqrt{s}gY[HQH’ρ VHJournalnofnHighnEnergynPhysicsTH2019THZXYcTHY 5.4 7

349 ~ργrνχHτorHχργvyHrρsonγnνρsHπρνγyψnφHψntoHtwoHrψφφsHμosonsHorHψntoHγHrψφφsHμosonHγnπHγH¯HorHℓH
μosonHψnHprotonUprotonHνollψsψonsHγtHY[H’ρ VHJournalnofnHighnEnergynPhysicsTH2019THZXYcTHY 5.4 7

348 ~ργrνχHτorHχργvyHwγjorγnγHnρutrψnosHψnHsγmρUsψφnHπψlρptonHνχγnnρlsHψnHprotonUprotonHνollψsψonsHγtHPH
sqrt{s}gY[HQH’ρ VHJournalnofnHighnEnergynPhysicsTH2019THZXYcTHY 5.4 14

347
~ργrνχHτorHχργvyHnρutrψnosHγnπHtχψrπUφρnρrγtψonHlρptoquγrksHψnHχγπronψνHstγtρsHoτHtwoHˇ�HlρptonsH
γnπHtwoHjρtsHψnHprotonUprotonHνollψsψonsHγtHPHsqrt{s}gY[HQH’ρ VHJournalnofnHighnEnergynPhysicsTH2019TH
ZXYcTHY

5.4 18

346 ~ργrνχHτorHγH¯iHμosonHπρνγyψnφHtoHγHvρνtorUlψkρHquγrkHγnπHγHtopHorHμottomHquγrkHψnHtχρHγllUjρtsHτψnγlH
stγtρVHJournalnofnHighnEnergynPhysicsTH2019THZXYcTHY 5.4 4

345 ~ργrνχHτorHtopHquγrkHpγrtnρrsHwψtχHνχγrφρH^W[HψnHtχρHsγmρUsψφnHπψlρptonHγnπHsψnφlρUlρptonHτψnγlH
stγtρsHψnHprotonUprotonHνollψsψonsHγtHPHsqrt{s}gY[HQH’ρ VHJournalnofnHighnEnergynPhysicsTH2019THZXYcTHY 5.4 9

344
snνlusψvρHsργrνχHτorHsupρrsymmρtryHψnHppHνollψsψonsHγtHPHsqrt{s}gY[HQH’ρ HusψnφHrγzorHvγrψγμlρsHγnπH
μoostρπHoμjρνtHψπρntψτψνγtψonHψnHzρroHγnπHonρHlρptonHτψnγlHstγtρsVHJournalnofnHighnEnergynPhysicsTH
2019THZXYcTHY

5.4 2

343 ~ργrνχHτorHπγrkHmγttρrHproπuνρπHψnHγssoνψγtψonHwψtχHγHsψnφlρHtopHquγrkHorHγHtopHquγrkHpγψrHψnH
protonUprotonHνollψsψonsHγtHPHsqrt{s}gY[HQH’ρ VHJournalnofnHighnEnergynPhysicsTH2019THZXYcTHY 5.4 8

342 ~ργrνχHτorHρxνψtρπHlρptonsHψnHâ��â�� ˛‡HτψnγlHstγtρsHψnHprotonUprotonHνollψsψonsHγtHPHsqrt{mγtχrm{s}}gY[HQH
’ρ VHJournalnofnHighnEnergynPhysicsTH2019THZXYcTHY 5.4 2

341 ~ργrνχHτorHnρwHpγrtψνlρsHπρνγyψnφHtoHγHjρtHγnπHγnHρmρrφψnφHjρtVHJournalnofnHighnEnergynPhysicsTH2019TH
ZXYcTHY 5.4 15

340 ~ργrνχHτorHγHχργvyHrρsonγnνρHπρνγyψnφHtoHγHtopHquγrkHγnπHγHvρνtorUlψkρHtopHquγrkHψnHtχρHlρptonHSH
jρtsHτψnγlHstγtρHψnHppHνollψsψonsHγtHPsqrt{s}HgHY[TtρxtH{’ρ }HQVHEuropeannPhysicalnJournalnCTH2019THacTHY 4.2 6

339 ~ργrνχHτorHsupρrsymmρtryHψnHτψnγlHstγtρsHwψtχHpχotonsHγnπHmψssψnφHtrγnsvρrsρHmomρntumHψnH
protonUprotonHνollψsψonsHγtHY[H’ρ VHJournalnofnHighnEnergynPhysicsTH2019THZXYcTHY 5.4 5

338 wργsurρmρntHoτHtχρHtopHquγrkHmγssHψnHtχρHγllUjρtsHτψnγlHstγtρHγtHγnπHνomμψnγtψonHwψtχHtχρH
lρptonSjρtsHνχγnnρlVHEuropeannPhysicalnJournalnCTH2019THacTH[Y[ 4.2 13

337 zρrτormγnνρHoτHmψssψnφHtrγnsvρrsρHmomρntumHrρνonstruνtψonHψnHprotonUprotonHνollψsψonsHγtHâ��sHgHY[H
’ρ HusψnφHtχρHmw~HπρtρνtorVHJournalnofnInstrumentationTH2019THY]THzXaXX]UzXaXX] 1 39

336 ~ργrνχHτorHπγrkHpχotonsHψnHπρνγysHoτHrψφφsHμosonsHproπuνρπHψnHγssoνψγtψonHwψtχHℓHμosonsHψnH
protonUprotonHνollψsψonsHγtHPHsqrt{s}HQHgHY[H’ρ VHJournalnofnHighnEnergynPhysicsTH2019THZXYcTHY 5.4 7

335 ~ργrνχHτorHsupρrsymmρtryHusψnφHrψφφsHμosonHtoHπψpχotonHπρνγysHγtHPHsqrt{s}HQHgHY[H’ρ VHJournalnofn
HighnEnergynPhysicsTH2019THZXYcTHY 5.4 2

(2019-2019)

11



334 wργsurρmρntsHoτHπψττρrρntψγlHℓHμosonHproπuνtψonHνrossHsρνtψonsHψnHprotonUprotonHνollψsψonsHγtHPH
sqrt{s}HQHgHY[H’ρ VHJournalnofnHighnEnergynPhysicsTH2019THZXYcTHY 5.4 11

333 ~ργrνχHτorHγnomγlousHtrψplρHφγuφρHνouplψnφsHψnH¯¯HγnπH¯ℓHproπuνtψonHψnHlρptonHSHjρtHρvρntsHψnH
protonUprotonHνollψsψonsHγtHPHsqrt{s}HQHgHY[H’ρ VHJournalnofnHighnEnergynPhysicsTH2019THZXYcTHY 5.4 9

332 ~tuπyHoτHtχρHPH{mγtχrm{l}}Λ{S}toHmγtχrm{t}WuppsψHovρrlψnρ{vγmμπγ}mγtχrm{p}HQHπρνγyHψnH
protonUprotonHνollψsψonsHγtHPHsqrt{s}HQHgHbH’ρ VHJournalnofnHighnEnergynPhysicsTH2019THZXYcTHY 5.4 1

331
~ργrνχHτorHrρsonγnνρsHπρνγyψnφHtoHγHpγψrHoτHrψφφsHμosonsHψnHtχρHμPHovρrlψnρ{mγtχrm{μ}}HQqPH
ovρrlψnρ{mγtχrm{q}}HQâ��â�� ˛‰HτψnγlHstγtρHψnHprotonUprotonHνollψsψonsHγtHPHsqrt{s}HQHgHY[H’ρ VHJournalnofnHighn
EnergynPhysicsTH2019THZXYcTHY

5.4 5

330 wργsurρmρntHoτHtχρHπψττρrρntψγlHnrρllUYγnHνrossHsρνtψonHψnHprotonUprotonHνollψsψonsHγtHPH
sqrt{mγtχrm{s}}HQHgHY[H’ρ VHJournalnofnHighnEnergynPhysicsTH2019THZXYcTHY 5.4 6

329 ~ργrνχHτorHtχρHproπuνtψonHoτHτourHtopHquγrksHψnHtχρHsψnφlρUlρptonHγnπHopposψtρUsψφnHπψlρptonHτψnγlH
stγtρsHψnHprotonUprotonHνollψsψonsHγtHPHsqrt{s}HQHgHY[H’ρ VHJournalnofnHighnEnergynPhysicsTH2019THZXYcTHY 5.4 2

328 ~ργrνχHτorHsupρrsymmρtryHψnHprotonUprotonHνollψsψonsHγtHY[H’ρ HψnHτψnγlHstγtρsHwψtχHjρtsHγnπHmψssψnφH
trγnsvρrsρHmomρntumVHJournalnofnHighnEnergynPhysicsTH2019THZXYcTHY 5.4 21

327 ~ργrνχHτorHzχysψνsHμρyonπHtχρH~tγnπγrπHwoπρlHψnHovρntsHwψtχHyvρrlγppψnφHzχotonsHγnπHtρtsVH
PhysicalnReviewnLettersTH2019THYZ[THZ]YbXY 7.4

326 ~ργrνχHτorHnρwHpχysψνsHψnHtopHquγrkHproπuνtψonHψnHπψlρptonHτψnγlHstγtρsHψnHprotonUprotonHνollψsψonsH
γtVHEuropeannPhysicalnJournalnCTH2019THacTHbb_ 4.2 6

325 ~ργrνχHτorHvowUwγssH{uγrkUkntψquγrkH}ρsonγnνρsHzroπuνρπHψnHkssoνψγtψonHwψtχHγHzχotonHγtH
sqrt−s]gY[HH’ρ VHPhysicalnReviewnLettersTH2019THYZ[THZ[YbX[ 7.4 7

324 snνlusψvρH~ργrνχHτorHγHrψφχlyHloostρπHrψφφsHlosonHnρνγyψnφHtoHγHlottomH{uγrkUkntψquγrkHzγψrVH
PhysicalnReviewnLettersTH2018THYZXTHXaYbXZ 7.4 30

323
yμsρrvγtψonHoτHolρνtrowργkHzroπuνtψonHoτH~γmρU~ψφnH¯HlosonHzγψrsHψnHtχρH’woHtρtHγnπH’woH
~γmρU~ψφnHvρptonHpψnγlH~tγtρHψnHzrotonUzrotonHmollψsψonsHγtHsqrt−s]gY[HH’ρ VHPhysicalnReviewnLettersTH
2018THYZXTHXbYbXY

7.4 50

322 yμsρrvγtψonHoτHmorrρlγtρπHkzψmutχγlHknψsotropyHpourψρrHrγrmonψνsHψnHppHγnπHpSzμHmollψsψonsHγtHtχρH
vrmVHPhysicalnReviewnLettersTH2018THYZXTHXcZ[XY 7.4 27

321 ~tuπyHoτHπψjρtHρvρntsHwψtχHγHlγrφρHrγpψπψtyHφγpHμρtwρρnHtχρHtwoHlργπψnφHjρtsHψnHppHνollψsψonsHγtVH
EuropeannPhysicalnJournalnCTH2018THabTHZ]Z 4.2 4

320 wργsurρmρntHoτHtχρH~plψttψnφHpunνtψonHψnHppHγnπHzμUzμHmollψsψonsHγtHsqrt−sΞ{xx}]g^VXZHH’ρ VH
PhysicalnReviewnLettersTH2018THYZXTHY]Z[XZ 7.4 27

319 zsρuπorγpψπψtyHπψstrψμutψonsHoτHνχγrφρπHχγπronsHψnHprotonUlργπHνollψsψonsHγtHPH
sqrt{sΞ{mγtχrm{xx}}}g^VXZHQHγnπHbVY_H’ρ VHJournalnofnHighnEnergynPhysicsTH2018THZXYbTHY 5.4 4

318 ~upprρssψonHoτHoxνψtρπHiH~tγtρsH}ρlγtψvρHtoHtχρHqrounπH~tγtρHψnHzμUzμHmollψsψonsHγtH
sqrt−s]Ξ{xx}g^VXZHH’ρ VHPhysicalnReviewnLettersTH2018THYZXTHY]Z[XY 7.4 12

317
~ργrνχHτorHrρsonγntHγnπHnonrρsonγntHrψφφsHμosonHpγψrHproπuνtψonHψnHtχρHPH
mγtχrm{μ}ovρrlψnρ{mγtχrm{μ}}mγtχψt{ρllHnuHρllHnuH}HQHτψnγlHstγtρHψnHprotonUprotonHνollψsψonsHγtHPH
sqrt{s}gY[HQH’ρ VHJournalnofnHighnEnergynPhysicsTH2018THZXYbTHY

5.4 19
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316 ~ργrνχHτorHnρwHpχysψνsHψnHρvρntsHwψtχHγHlρptonψνγllyHπρνγyψnφHℓHμosonHγnπHγHlγrφρHtrγnsvρrsρH
momρntumHψmμγlγnνρHψnHprotonUprotonHνollψsψonsHγtHgHY[VHEuropeannPhysicalnJournalnCTH2018THabTHZcY 4.2 17

315 wργsurρmρntHoτHγssoνψγtρπHℓHSHνχγrmHproπuνtψonHψnHprotonUprotonHνollψsψonsHγtVHEuropeannPhysicaln
JournalnCTH2018THabTHZba 4.2 11

314
wργsurρmρntHoτHtχρHψnνlusψvρHPHmγtχrm{t}ovρrlψnρ{mγtχrm{t}}HQHνrossHsρνtψonHψnHppHνollψsψonsHγtHPH
sqrt{s}g^VXZHQH’ρ HusψnφHτψnγlHstγtρsHwψtχHγtHlργstHonρHνχγrφρπHlρptonVHJournalnofnHighnEnergynPhysicsTH
2018THZXYbTHY

5.4 3

313 ~ργrνχHτorHnγturγlHsupρrsymmρtryHψnHρvρntsHwψtχHtopHquγrkHpγψrsHγnπHpχotonsHψnHppHνollψsψonsHγtHPH
sqrt{s}gbHQH’ρ VHJournalnofnHighnEnergynPhysicsTH2018THZXYbTHY 5.4

312
~ργrνχHτorHnρwHpχρnomρnγHψnHτψnγlHstγtρsHwψtχHtwoHopposψtρUνχγrφρTHsγmρUτlγvorHlρptonsTHjρtsTHγnπH
mψssψnφHtrγnsvρrsρHmomρntumHψnHppHνollψsψonsHγtHPHsqrt{s}gY[HQH’ρ VHJournalnofnHighnEnergynPhysicsTH
2018THZXYbTHY

5.4 2

311
~ργrνχHτorHsupρrsymmρtryHψnHρvρntsHwψtχHγtHlργstHtχrρρHρlρνtronsHorHmuonsTHjρtsTHγnπHmψssψnφH
trγnsvρrsρHmomρntumHψnHprotonUprotonHνollψsψonsHγtHPHsqrt{s}gY[HQH’ρ VHJournalnofnHighnEnergyn
PhysicsTH2018THZXYbTHY

5.4 4

310 momμψnρπHsργrνχHτorHρlρνtrowργkHproπuνtψonHoτHνχγrφψnosHγnπHnρutrγlψnosHψnHprotonUprotonH
νollψsψonsHγtHPHsqrt{s}gY[HQH’ρ VHJournalnofnHighnEnergynPhysicsTH2018THZXYbTHY 5.4 45

309 ~ργrνχHτorHρlρνtrowργkHproπuνtψonHoτHνχγrφψnosHγnπHnρutrγlψnosHψnHmultψlρptonHτψnγlHstγtρsHψnH
protonUprotonHνollψsψonsHγtHPHsqrt{s}gY[HQH’ρ VHJournalnofnHighnEnergynPhysicsTH2018THZXYbTHY 5.4 40

308 wργsurρmρntHoτHπψττρrρntψγlHνrossHsρνtψonsHψnHtχρHkψnρmγtψνHγnφulγrHvγrψγμlρHiRHτorHψnνlusψvρHℓH
μosonHproπuνtψonHψnHppHνollψsψonsHγtHPHsqrt{s}gbHQH’ρ VHJournalnofnHighnEnergynPhysicsTH2018THZXYbTHY 5.4 2

307 mompγrψnφHtrγnsvρrsρHmomρntumHμγlγnνρHoτHμHjρtHpγψrsHψnHppHγnπHzμzμHνollψsψonsHγtHPH
sqrt{sΞ{mγtχrm{xx}}}g^VXZHQH’ρ VHJournalnofnHighnEnergynPhysicsTH2018THZXYbTHY 5.4 8

306 wργsurρmρntHoτHnormγlψzρπHπψττρrρntψγlHPHmγtχrm{t}ovρrlψnρ{mγtχrm{t}}HQHνrossHsρνtψonsHψnHtχρH
πψlρptonHνχγnnρlHτromHppHνollψsψonsHγtHPHsqrt{s}gY[HQH’ρ VHJournalnofnHighnEnergynPhysicsTH2018THZXYbTHY 5.4 12

305 monstrγψntsHonHtχρHπouμlρUpγrtonHsνγttρrψnφHνrossHsρνtψonHτromHsγmρUsψφnH¯HμosonHpγψrHproπuνtψonH
ψnHprotonUprotonHνollψsψonsHγtHPHsqrt{s}gbHQH’ρ VHJournalnofnHighnEnergynPhysicsTH2018THZXYbTHY 5.4 13

304 ~ργrνχHτorHℓℓHrρsonγnνρsHψnHtχρHZâ��Z˛‰HτψnγlHstγtρHψnHprotonUprotonHνollψsψonsHγtHY[H’ρ VHJournalnofn
HighnEnergynPhysicsTH2018THZXYbTHY 5.4 3

303 tρtHpropρrtψρsHψnHzμzμHγnπHppHνollψsψonsHγtHPHsqrt{sΞ{mγtχrm{x}emγtχrm{x}}}g^VXZHQH’ρ VHJournalnofn
HighnEnergynPhysicsTH2018THZXYbTHY 5.4 7

302 ~ργrνχHτorHγHnρwHsνγlγrHrρsonγnνρHπρνγyψnφHtoHγHpγψrHoτHℓHμosonsHψnHprotonUprotonHνollψsψonsHγtHPH
sqrt{s}gY[HQH’ρ VHJournalnofnHighnEnergynPhysicsTH2018THZXYbTHY 5.4 22

301 zρrτormγnνρHoτHtχρHmw~HmuonHπρtρνtorHγnπHmuonHrρνonstruνtψonHwψtχHprotonUprotonHνollψsψonsHγtH
â��sgY[H’ρ VHJournalnofnInstrumentationTH2018THY[THzX_XY^UzX_XY^ 1 118

300 ~ργrνχHτorHstγnπγrπHmoπρlHproπuνtψonHoτHτourHtopHquγrksHwψtχHsγmρUsψφnHγnπHmultψlρptonHτψnγlH
stγtρsHψnHprotonUprotonHνollψsψonsHγtVHEuropeannPhysicalnJournalnCTH2018THabTHY]X 4.2 20

299 ollψptψνHplowHoτHmχγrmHγnπH~trγnφρHrγπronsHψnHrψφχUwultψplψνψtyHpSzμHmollψsψonsHγtH
sqrt−sΞ{xx}]gbVY_HH’ρ VHPhysicalnReviewnLettersTH2018THYZYTHXbZ[XY 7.4 35
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298 monstrγψnψnφHqluonHnψstrψμutψonsHψnHxuνlρψH–sψnφHnψjρtsHψnHzrotonUzrotonHγnπHzrotonUvργπHmollψsψonsH
γtHsqrt−sΞ{xx}]g^VXZHH’ρ VHPhysicalnReviewnLettersTH2018THYZYTHX_ZXXZ 7.4 8

297 yμsρrvγtψonHoτHtt−ovρrH´fl]rHzroπuνtψonVHPhysicalnReviewnLettersTH2018THYZXTHZ[YbXY 7.4 96

296
~ργrνχHτorHzχysψνsHlρyonπHtχρH~tγnπγrπHwoπρlHψnHovρntsHwψtχHrψφχUwomρntumHrψφφsHlosonsHγnπH
wψssψnφH’rγnsvρrsρHwomρntumHψnHzrotonUzrotonHmollψsψonsHγtHY[´ ’ρ VHPhysicalnReviewnLettersTH2018TH
YZXTHZ]YbXY

7.4 9

295 ~ργrνχHτorHrργvyHxρutrγlHvρptonsHψnHovρntsHwψtχH’χrρρHmχγrφρπHvρptonsHψnHzrotonUzrotonH
mollψsψonsHγtHsqrt−s]gY[HH’ρ VHPhysicalnReviewnLettersTH2018THYZXTHZZYbXY 7.4 62

294 ~ργrνχHτorHtχρH±P^^_bQH~tγtρHnρνγyψnφHψntoHlΞ{s}Λ{X}ˇ�Λ{´–}HψnHzrotonUzrotonHmollψsψonsHγtH
sqrt−s]gbHH’ρ VHPhysicalnReviewnLettersTH2018THYZXTHZXZXX^ 7.4 36

293
wργsurρmρntsHoτHtχρHPmγtχrmH{p}mγtχrmH{p}rψφχtγrrowHmγtχrm{ℓ}mγtχrm{ℓ}QHproπuνtψonHνrossH
sρνtψonHγnπHtχρHPmγtχrm{ℓ}rψφχtγrrowH]ρllHQHμrγnνχψnφHτrγνtψonTHγnπHνonstrγψntsHonHγnomγlousHtrψplρH
φγuφρHνouplψnφsHγtHPsqrt{s}HgHY[TtρxtH{’ρ }HQH2018THabTHY

3

292 wργsurρmρntHoτHμHχγπronHlψτρtψmρsHψnHppHνollψsψonsHγtHPsqrt{s}HgHbQHPTtρxtH{’ρ}tρxtH{ }QH2018THabTHY 1

291 ’χρHllγzγrH’±~HX^X_SX^_HkssoνψγtρπHwψtχHγHrψφχUρnρrφyHxρutrψnodHsnsψφχtsHψntoHoxtrγφγlγνtψνHtρtsH
γnπHmosmψνU}γyHkννρlρrγtψonVHAstrophysicalnJournalnLettersTH2018THb_[THvYX 7.9 88

290 ~ργrνχHτorHPHmγtχrm{t}ovρrlψnρ{mγtχrm{t}}mγtχrm{r}HQHproπuνtψonHψnHtχρHγllUjρtHτψnγlHstγtρHψnH
protonUprotonHνollψsψonsHγtHPHsqrt{s}gY[HQH’ρ VHJournalnofnHighnEnergynPhysicsTH2018THZXYbTHY 5.4 13

289 ~ργrνχHτorHrρsonγnνρsHψnHtχρHmγssHspρνtrumHoτHmuonHpγψrsHproπuνρπHψnHγssoνψγtψonHwψtχHμHquγrkHjρtsH
ψnHprotonUprotonHνollψsψonsHγtHPHsqrt{s}gbHQHγnπHY[H’ρ VHJournalnofnHighnEnergynPhysicsTH2018THZXYbTHY 5.4 7

288 wργsurρmρntHoτHtχρHφroomρπHjρtHmγssHψnHzμzμHγnπHppHνollψsψonsHγtHPHsqrt{sΞ{mγtχrm{xx}}}g^VXZHQH
’ρ VHJournalnofnHighnEnergynPhysicsTH2018THZXYbTHY 5.4 5

287
~ργrνχHτorHχργvyHrρsonγnνρsHπρνγyψnφHψntoHγHvρνtorHμosonHγnπHγHrψφφsHμosonHψnHτψnγlHstγtρsHwψtχH
νχγrφρπHlρptonsTHnρutrψnosHγnπHμHquγrksHγtHPHsqrt{s}gY[HQH’ρ VHJournalnofnHighnEnergynPhysicsTH2018TH
ZXYbTHY

5.4 7

286
~ργrνχHτorHnρwHpχρnomρnγHψnHτψnγlHstγtρsHwψtχHtwoHopposψtρUνχγrφρTHsγmρUτlγvorHlρptonsTHjρtsTHγnπH
mψssψnφHtrγnsvρrsρHmomρntumHψnHppHνollψsψonsHγtHPHsqrt{s}gY[HQH’ρ VHJournalnofnHighnEnergynPhysicsTH
2018THZXYbTHY

5.4 14

285 ~ργrνχHτorHnγturγlHγnπHsplψtHsupρrsymmρtryHψnHprotonUprotonHνollψsψonsHγtHPHsqrt{s}gY[HQH’ρ HψnHτψnγlH
stγtρsHwψtχHjρtsHγnπHmψssψnφHtrγnsvρrsρHmomρntumVHJournalnofnHighnEnergynPhysicsTH2018THZXYbTHY 5.4 39

284 ~ργrνχHτorHπρνγysHoτHstoppρπHρxotψνHlonφUlψvρπHpγrtψνlρsHproπuνρπHψnHprotonUprotonHνollψsψonsHγtHPH
sqrt{s}gY[HQH’ρ VHJournalnofnHighnEnergynPhysicsTH2018THZXYbTHY 5.4 6

283
~ργrνχHτorHγnHρxotψνHπρνγyHoτHtχρHrψφφsHμosonHtoHγHpγψrHoτHlψφχtHpsρuπosνγlγrsHψnHtχρHτψnγlHstγtρHoτH
twoHmuonsHγnπHtwoHˇ�HlρptonsHψnHprotonUprotonHνollψsψonsHγtHPHsqrt{s}gY[HQH’ρ VHJournalnofnHighn
EnergynPhysicsTH2018THZXYbTHY

5.4 14

282 ~ργrνχHτorHγHνχγrφρπHrψφφsHμosonHπρνγyψnφHtoHνχγrmHγnπHμottomHquγrksHψnHprotonUprotonHνollψsψonsH
γtHPHsqrt{s}gbHQH’ρ VHJournalnofnHighnEnergynPhysicsTH2018THZXYbTHY 5.4 16

281 ~ργrνχHτorHtopHsquγrksHπρνγyψnφHvψγHτourUμoπyHorHνχγrφψnoUmρπψγtρπHmoπρsHψnHsψnφlρUlρptonHτψnγlH
stγtρsHψnHprotonUprotonHνollψsψonsHγtHPHsqrt{s}gY[HQH’ρ VHJournalnofnHighnEnergynPhysicsTH2018THZXYbTHY 5.4 6

Damir Lelas

14



280 mχγrφρπUpγrtψνlρHnuνlργrHmoπψτψνγtψonHτγνtorsHψnH±ρ±ρHνollψsψonsHγtHPHsqrt{sΞ{mγtχrm{xx}}}HgH^V]]HQH
’ρ VHJournalnofnHighnEnergynPhysicsTH2018THZXYbTHY 5.4 11

279 wργsurρmρntsHoτHtχρHπψττρrρntψγlHjρtHνrossHsρνtψonHγsHγHτunνtψonHoτHtχρHjρtHmγssHψnHπψjρtHρvρntsHτromH
protonUprotonHνollψsψonsHγtHPHsqrt{s}gY[HQH’ρ VHJournalnofnHighnEnergynPhysicsTH2018THZXYbTHY 5.4 14

278 wργsurρmρntsHoτHrψφφsHμosonHpropρrtψρsHψnHtχρHπψpχotonHπρνγyHνχγnnρlHψnHprotonUprotonHνollψsψonsH
γtHPHsqrt{s}gY[HQH’ρ VHJournalnofnHighnEnergynPhysicsTH2018THZXYbTHY 5.4 37

277 ovρntHsχγpρHvγrψγμlρsHmργsurρπHusψnφHmultψjρtHτψnγlHstγtρsHψnHprotonUprotonHνollψsψonsHγtHPH
sqrt{s}gY[HQH’ρ VHJournalnofnHighnEnergynPhysicsTH2018THZXYbTHY 5.4 3

276 ~ργrνχHτorHvρptoquγrksHmouplρπHtoH’χψrπUqρnρrγtψonH{uγrksHψnHzrotonUzrotonHmollψsψonsHγtH
sqrt−s]gY[HH’ρ VHPhysicalnReviewnLettersTH2018THYZYTHZ]YbXZ 7.4 20

275
~ργrνχρsHτorHpγψrHproπuνtψonHoτHνχγrφψnosHγnπHtopHsquγrksHψnHτψnγlHstγtρsHwψtχHtwoHopposψtρlyH
νχγrφρπHlρptonsHψnHprotonUprotonHνollψsψonsHγtHPHsqrt{s}gY[HQH’ρ VHJournalnofnHighnEnergynPhysicsTH
2018THZXYbTHY

5.4 12

274
~ργrνχHτorHnγrrowHγnπHμroγπHπψjρtHrρsonγnνρsHψnHprotonUprotonHνollψsψonsHγtHPHsqrt{s}gY[HQH’ρ HγnπH
νonstrγψntsHonHπγrkHmγttρrHmρπψγtorsHγnπHotχρrHnρwHpγrtψνlρsVHJournalnofnHighnEnergynPhysicsTH2018TH
ZXYbTHY

5.4 50

273 ~ργrνχHτorHℓ˛‡HrρsonγnνρsHusψnφHlρptonψνHγnπHχγπronψνHτψnγlHstγtρsHψnHprotonUprotonHνollψsψonsHγtHPH
sqrt{s}gY[HQH’ρ VHJournalnofnHighnEnergynPhysicsTH2018THZXYbTHY 5.4 11

272 wργsurρmρntHoτHtχρHproπuνtψonHνrossHsρνtψonHτorHsψnφlρHtopHquγrksHψnHγssoνψγtψonHwψtχH¯HμosonsHψnH
protonUprotonHνollψsψonsHγtHPHsqrt{s}gY[HQH’ρ VHJournalnofnHighnEnergynPhysicsTH2018THZXYbTHY 5.4 5

271 ~ργrνχHτorHμlγνkHχolρsHγnπHspχγlρronsHψnHχψφχUmultψplψνψtyHτψnγlHstγtρsHψnHprotonUprotonHνollψsψonsHγtHPH
sqrt{s}gY[HQH’ρ VHJournalnofnHighnEnergynPhysicsTH2018THZXYbTHY 5.4 9

270 ~ργrνχHτorHsupρrsymmρtryHψnHρvρntsHwψtχHγHˇ�HlρptonHpγψrHγnπHmψssψnφHtrγnsvρrsρHmomρntumHψnH
protonUprotonHνollψsψonsHγtHPHsqrt{s}gY[HQH’ρ VHJournalnofnHighnEnergynPhysicsTH2018THZXYbTHY 5.4 14

269 yμsρrvγtψonHoτHwρπψumUsnπuνρπHwoπψτψνγtψonsHoτHtρtHprγφmρntγtψonHψnHzμUzμHmollψsψonsHγtH
sqrt−sΞ{xx}]g^VXZHH’ρ H–sψnφHssolγtρπHzχotonU’γφφρπHtρtsVHPhysicalnReviewnLettersTH2018THYZYTHZ]Z[XY 7.4 15

268 ~ργrνχHτorHtχρHπρνγyHoτHγHrψφφsHμosonHψnHtχρHâ��â�� ˛‡HνχγnnρlHψnHprotonUprotonHνollψsψonsHγtHPHsqrt{s}gY[HQH
’ρ VHJournalnofnHighnEnergynPhysicsTH2018THZXYbTHY 5.4 11

267 ovψπρnνρHτorHtχρHkssoνψγtρπHzroπuνtψonHoτHγH~ψnφlρH’opH{uγrkHγnπHγHzχotonHψnHzrotonUzrotonH
mollψsψonsHγtHsqrt−s]gY[HH’ρ VHPhysicalnReviewnLettersTH2018THYZYTHZZYbXZ 7.4 6

266 yμsρrvγtψonHoτHtχρHℓUhˇ�â��Λ{S}â��Λ{U}HnρνγyHψnHppHmollψsψonsHγtHsqrt−s]gY[HH’ρ VHPhysicalnReviewnLettersTH
2018THYZYTHY]YbXY 7.4 1

265 ~ργrνχHτorHγHχργvyHrρsonγnνρHπρνγyψnφHψntoHγHℓHμosonHγnπHγHℓHorH¯HμosonHψnHZâ��ZqHτψnγlHstγtρsHγtHPH
sqrt{s}gY[HQH’ρ VHJournalnofnHighnEnergynPhysicsTH2018THZXYbTHY 5.4 7

264 ~ργrνχHτorHlρptonUτlγvorHvψolγtψnφHπρνγysHoτHχργvyHrρsonγnνρsHγnπHquγntumHμlγνkHχolρsHtoHρ˛…HτψnγlH
stγtρsHψnHprotonUprotonHνollψsψonsHγtHPHsqrt{s}gY[HQH’ρ VHJournalnofnHighnEnergynPhysicsTH2018THZXYbTHY 5.4 3

263 kzψmutχγlHνorrρlγtψonsHτorHψnνlusψvρHZUjρtTH[UjρtTHγnπH]UjρtHρvρntsHψnHppHνollψsψonsHγtHPsqrt{s}gHY[~χμoxH
{’ρ }QVHEuropeannPhysicalnJournalnCTH2018THabTHY 4.2 4
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262 ~ργrνχHτorHχψφχUmγssHrρsonγnνρsHψnHτψnγlHstγtρsHwψtχHγHlρptonHγnπHmψssψnφHtrγnsvρrsρHmomρntumHγtH
PHsqrt{s}gY[HQH’ρ VHJournalnofnHighnEnergynPhysicsTH2018THZXYbTHY 5.4 15

261 wργsurρmρntHoτHtχρHunπρrlyψnφHρvρntHγνtψvψtyHψnHψnνlusψvρHℓHμosonHproπuνtψonHψnHprotonUprotonH
νollψsψonsHγtHPHsqrt{s}gY[HQH’ρ VHJournalnofnHighnEnergynPhysicsTH2018THZXYbTHY 5.4 8

260 ~ργrνχHτorHrρsonγntHpγψrHproπuνtψonHoτHrψφφsHμosonsHπρνγyψnφHtoHμottomHquγrkUγntψquγrkHpγψrsHψnH
protonUprotonHνollψsψonsHγtHY[H’ρ VHJournalnofnHighnEnergynPhysicsTH2018THZXYbTHY 5.4 10

259 wργsurρmρntHoτHtχρHνrossHsρνtψonHψnHppHνollψsψonsHγtHγnπHvγlψπγtψonHoτHlρptonHγnγlysψsHtρνχnψquρsVH
EuropeannPhysicalnJournalnCTH2018THabTHaXb 4.2 5

258 ~ργrνχHτorHvρνtorUlψkρH’HγnπHlHquγrkHpγψrsHψnHτψnγlHstγtρsHwψtχHlρptonsHγtHPHsqrt{s}gY[HQH’ρ VHJournalnofn
HighnEnergynPhysicsTH2018THZXYbTHY 5.4 29

257 ~ργrνχHτorHπγrkHmγttρrHproπuνρπHψnHγssoνψγtψonHwψtχHγHrψφφsHμosonHπρνγyψnφHtoH˛‡˛‡HorHˇ�HSˇ�Hâ��HγtHPH
sqrt{s}gY[HQH’ρ VHJournalnofnHighnEnergynPhysicsTH2018THZXYbTHY 5.4 7

256 ~ργrνχHτorHγππψtψonγlHnρutrγlHw~~wHrψφφsHμosonsHψnHtχρHˇ�Hˇ�HτψnγlHstγtρHψnHprotonUprotonHνollψsψonsHγtH
PHsqrt{s}gY[HQH’ρ VHJournalnofnHighnEnergynPhysicsTH2018THZXYbTHY 5.4 42

255 ~ργrνχHτorHzγψrUzroπuνρπH}ρsonγnνρsHoγνχHnρνγyψnφHψntoHγtHvργstHpourH{uγrksHψnHzrotonUzrotonH
mollψsψonsHγtHsqrt−s]gY[HH’ρ VHPhysicalnReviewnLettersTH2018THYZYTHY]YbXZ 7.4 1

254 ~ργrνχHτorHγHχργvyHrρsonγnνρHπρνγyψnφHtoHγHpγψrHoτHvρνtorHμosonsHψnHtχρHlρptonHplusHmρrφρπHjρtHτψnγlH
stγtρHγtHPHsqrt{s}gY[HQH’ρ VHJournalnofnHighnEnergynPhysicsTH2018THZXYbTHY 5.4 7

253 ~ργrνχHτorHγHχργvyHrψφχtUχγnπρπH¯HμosonHγnπHγHχργvyHnρutrψnoHψnHρvρntsHwψtχHtwoHsγmρUτlγvorH
lρptonsHγnπHtwoHjρtsHγtHPHsqrt{s}gY[HQH’ρ VHJournalnofnHighnEnergynPhysicsTH2018THZXYbTHY 5.4 20

252 ~ργrνχHτorHγHχργvyHrρsonγnνρHπρνγyψnφHψntoHγHℓHμosonHγnπHγHvρνtorHμosonHψnHtχρHPHnuH
ovρrlψnρ{nu}mγtχrm{q}ovρrlψnρ{mγtχrm{q}}HQHτψnγlHstγtρVHJournalnofnHighnEnergynPhysicsTH2018THZXYbTHY 5.4 6

251 wργsurρmρntHoτHtχρHνrossHsρνtψonHτorHtopHquγrkHpγψrHproπuνtψonHψnHγssoνψγtψonHwψtχHγH¯HorHℓHμosonH
ψnHprotonUprotonHνollψsψonsHγtHPHsqrt{s}gY[HQH’ρ VHJournalnofnHighnEnergynPhysicsTH2018THZXYbTHY 5.4 18

250
~ργrνχHτorHμρyonπHtχρHstγnπγrπHmoπρlHrψφφsHμosonsHπρνγyψnφHψntoHγHPH
mγtχrm{μ}ovρrlψnρ{mγtχrm{μ}}HQHpγψrHψnHppHνollψsψonsHγtHPHsqrt{s}gY[HQH’ρ VHJournalnofnHighnEnergyn
PhysicsTH2018THZXYbTHY

5.4 11

249 yμsρrvγtψonHoτHtχρHˇ�Ξ{μY}P[zQHγnπHˇ�Ξ{μZ}P[zQHγnπHwργsurρmρntHoτHtχρψrHwγssρsVHPhysicalnReviewn
LettersTH2018THYZYTHXcZXXZ 7.4 16

248 wργsurρmρntHoτHpromptHγnπHnonpromptHνχγrmonψumHsupprρssψonHψnHνollψsψonsHγtH^VXZVHEuropeann
PhysicalnJournalnCTH2018THabTH^Xc 4.2 37

247 ~ργrνχHτorHlρptonHτlγvourHvψolγtψnφHπρνγysHoτHtχρHrψφφsHμosonHtoH˛…ˇ�HγnπHρˇ�HψnHprotonUprotonH
νollψsψonsHγtHPHsqrt{s}gY[HQH’ρ VHJournalnofnHighnEnergynPhysicsTH2018THZXYbTHY 5.4 19

246
ovψπρnνρHτorHγssoνψγtρπHproπuνtψonHoτHγHrψφφsHμosonHwψtχHγHtopHquγrkHpγψrHψnHτψnγlHstγtρsHwψtχH
ρlρνtronsTHmuonsTHγnπHχγπronψνγllyHπρνγyψnφHˇ�HlρptonsHγtHPHsqrt{s}gY[HQH’ρ VHJournalnofnHighnEnergyn
PhysicsTH2018THZXYbTHY

5.4 23

245 yμsρrvγtψonHoτHrψφφsHlosonHnρνγyHtoHlottomH{uγrksVHPhysicalnReviewnLettersTH2018THYZYTHYZYbXY 7.4 79
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244 olρνtrowργkHproπuνtψonHoτHtwoHjρtsHψnHγssoνψγtψonHwψtχHγHℓHμosonHψnHprotonâ��protonHνollψsψonsHγtH
Psqrt{s}gHQHY[PTtρxtH{’ρ }QVHEuropeannPhysicalnJournalnCTH2018THabTHY 4.2 12

243
yμsρrvγtψonHoτHprotonUtγφφρπTHνρntrγlHPsρmψQρxνlusψvρHproπuνtψonHoτHχψφχUmγssHlρptonHpγψrsHψnHppH
νollψsψonsHγtHY[H’ρ HwψtχHtχρHmw~U’y’owHprρνψsψonHprotonHspρνtromρtρrVHJournalnofnHighnEnergyn
PhysicsTH2018THZXYbTHY

5.4 14

242 ~ργrνχHτorHπγrkHmγttρrHψnHρvρntsHwψtχHρnρrφρtψνTHχγπronψνγllyHπρνγyψnφHtopHquγrksHγnπHmψssψnφH
trγnsvρrsρHmomρntumHγtHPHsqrt{s}gY[HQH’ρ VHJournalnofnHighnEnergynPhysicsTH2018THZXYbTHY 5.4 16

241 ~ργrνχHτorHsψnφlρHproπuνtψonHoτHvρνtorUlψkρHquγrksHπρνγyψnφHtoHγHμHquγrkHγnπHγHrψφφsHμosonVHJournaln
ofnHighnEnergynPhysicsTH2018THZXYbTHY 5.4 12

240 ~ργrνχHτorHtχρHτlγvorUνχγnφψnφHnρutrγlHνurrρntHψntρrγνtψonsHoτHtχρHtopHquγrkHγnπHtχρHrψφφsHμosonH
wχψνχHπρνγysHψntoHγHpγψrHoτHμHquγrksHγtHPHsqrt{s}gY[HQH’ρ VHJournalnofnHighnEnergynPhysicsTH2018THZXYbTHY 5.4 20

239
~ργrνχHτorHγHsψnφlyHproπuνρπHtχψrπUφρnρrγtψonHsνγlγrHlρptoquγrkHπρνγyψnφHtoHγHˇ�HlρptonHγnπHγH
μottomHquγrkHψnHprotonUprotonHνollψsψonsHγtHPHsqrt{s}gY[HQH’ρ VHJournalnofnHighnEnergynPhysicsTH2018TH
ZXYbTHY

5.4 9

238
wργsurρmρntsHoτHπψττρrρntψγlHνrossHsρνtψonsHoτHtopHquγrkHpγψrHproπuνtψonHγsHγHτunνtψonHoτHkψnρmγtψνH
ρvρntHvγrψγμlρsHψnHprotonUprotonHνollψsψonsHγtHPHsqrt{s}gY[HQH’ρ VHJournalnofnHighnEnergynPhysicsTH2018
THZXYbTHY

5.4 10

237 wργsurρmρntHoτHtχρHψnρlγstψνHprotonUprotonHνrossHsρνtψonHγtHPHsqrt{s}gY[HQH’ρ VHJournalnofnHighn
EnergynPhysicsTH2018THZXYbTHY 5.4 41

236 ~ργrνχHτorHπψsγppργrψnφHtrγνksHγsHγHsψφnγturρHoτHnρwHlonφUlψvρπHpγrtψνlρsHψnHprotonUprotonHνollψsψonsH
γtHPHsqrt{s}gY[HQH’ρ VHJournalnofnHighnEnergynPhysicsTH2018THZXYbTHY 5.4 24

235 ~ργrνχHτorHχψφχUmγssHrρsonγnνρsHψnHπψlρptonHτψnγlHstγtρsHψnHprotonUprotonHνollψsψonsHγtHPHsqrt{s}gY[HQH
’ρ VHJournalnofnHighnEnergynPhysicsTH2018THZXYbTHY 5.4 63

234 ~ργrνχHτorHxγrrowH}ρsonγnνρsHψnHtχρHμU’γφφρπHnψjρtHwγssH~pρνtrumHψnHzrotonUzrotonHmollψsψonsHγtH
sqrt−s]gbHH’ρ VHPhysicalnReviewnLettersTH2018THYZXTHZXYbXY 7.4 13

233 wργsurρmρntHoτHzromptHnΛ{X}HwρsonHkzψmutχγlHknψsotropyHψnHzμUzμHmollψsψonsHγtH
sqrt−sΞ{xx}]g^VXZHH’ρ VHPhysicalnReviewnLettersTH2018THYZXTHZXZ[XY 7.4 39

232 ~ργrνχHτorHlowHmγssHvρνtorHrρsonγnνρsHπρνγyψnφHψntoHquγrkUγntψquγrkHpγψrsHψnHprotonUprotonH
νollψsψonsHγtHPHsqrt{s}gY[HQH’ρ VHJournalnofnHighnEnergynPhysicsTH2018THZXYbTHY 5.4 28

231 ~ργrνχHτorHnγrkHwγttρrHγnπH~upρrsymmρtryHwψtχHγHmomprρssρπHwγssH~pρνtrumHψnHtχρH ρνtorHlosonH
pusψonH’opoloφyHψnHzrotonUzrotonHmollψsψonsHγtHsqrt−s]gbHH’ρ VHPhysicalnReviewnLettersTH2017THYYbTHXZYbXZ7.4 23

230
wργsurρmρntsHoτHtχρH−pormulγdHsρρHtρxt]HproπuνtψonHνrossHsρνtψonHψnHlρptonSjρtsHτψnγlHstγtρsHψnHppH
νollψsψonsHγtHbH−pormulγdHsρρHtρxt]HγnπHrγtψoHoτHbHtoHa´ −pormulγdHsρρHtρxt]HνrossHsρνtψonsVHEuropeann
PhysicalnJournalnCTH2017THaaTHY^

4.2 19

229 wργsurρmρntHoτHtχρH−pormulγdHsρρHtρxt]HproπuνtψonHνrossHsρνtψonHusψnφHρvρntsHψnHtχρH−pormulγdHsρρH
tρxt]HτψnγlHstγtρHψnHppHνollψsψonsHγtH−pormulγdHsρρHtρxt]VHEuropeannPhysicalnJournalnCTH2017THaaTHYaZ 4.2 22

228
wργsurρmρntHγnπH{mnHγnγlysψsHoτHπouμlρUπψττρrρntψγlHψnνlusψvρHjρtHνrossHsρνtψonsHψnHppHνollψsψonsHγtH
PHsqrt{s}gbHQH’ρ HγnπHνrossHsρνtψonHrγtψosHtoHZVa_HγnπHaH’ρ VHJournalnofnHighnEnergynPhysicsTH2017TH
ZXYaTHY

5.4 34

227 ~ργrνχHτorHρlρνtrowργkHproπuνtψonHoτHνχγrφψnosHψnHτψnγlHstγtρsHwψtχHtwoHˇ�HlρptonsHψnHppHνollψsψonsHγtHPH
sqrt{s}gbHQH’ρ VHJournalnofnHighnEnergynPhysicsTH2017THZXYaTHY 5.4 7
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226 wργsurρmρntHoτHtχρHproπuνtψonHνrossHsρνtψonHoτHγH¯´ μosonHψnHγssoνψγtψonHwψtχHtwoHμHjρtsHψnHppH
νollψsψonsHγtH−pormulγdHsρρHtρxt]VHEuropeannPhysicalnJournalnCTH2017THaaTHcZ 4.2 7

225
wργsurρmρntHoτHtχρH¯ℓHproπuνtψonHνrossHsρνtψonHψnHppHνollψsψonsHγtH−pormulγdHsρρHtρxt]HγnπH
b−pormulγdHsρρHtρxt]HγnπHsργrνχHτorHγnomγlousHtrψplρHφγuφρHνouplψnφsHγtH−pormulγdHsρρHtρxt]VH
EuropeannPhysicalnJournalnCTH2017THaaTHZ[_

4.2 21

224 wργsurρmρntHoτHpromptHγnπHnonpromptH−pormulγdHsρρHtρxt]HproπuνtψonHψnH−pormulγdHsρρHtρxt]HγnπH
−pormulγdHsρρHtρxt]HνollψsψonsHγtH−pormulγdHsρρHtρxt]VHEuropeannPhysicalnJournalnCTH2017THaaTHZ_c 4.2 26

223
kHsργrνχHτorHnρwHpχρnomρnγHψnHppHνollψsψonsHγtH−pormulγdHsρρHtρxt]HψnHτψnγlHstγtρsHwψtχHmψssψnφH
trγnsvρrsρHmomρntumHγnπHγtHlργstHonρHjρtHusψnφHtχρH−pormulγdHsρρHtρxt]HvγrψγμlρVHEuropeannPhysicaln
JournalnCTH2017THaaTHZc]

4.2 21

222 ’χρHmw~HtrψφφρrHsystρmVHJournalnofnInstrumentationTH2017THYZTHzXYXZXUzXYXZX 1 210

221 yμsρrvγtψonHoτHmχγrφρUnρpρnπρntHkzψmutχγlHmorrρlγtψonsHψnHpUzμHmollψsψonsHγnπHstsHsmplψνγtψonHτorH
tχρH~ργrνχHτorHtχρHmχψrγlHwγφnρtψνHoττρνtVHPhysicalnReviewnLettersTH2017THYYbTHYZZ[XY 7.4 72

220 ~ργrνχHτorH~upρrsymmρtryHψnHppHmollψsψonsHγtHsqrt−s]gY[HH’ρ HψnHtχρH~ψnφlρUvρptonHpψnγlH~tγtρH–sψnφH
tχρH~umHoτHwγssρsHoτHvγrφρU}γπψusHtρtsVHPhysicalnReviewnLettersTH2017THYYcTHY^YbXZ 7.4 7

219 wργsurρmρntHoτHtχρHlΛ{´–}HwρsonHxuνlργrHwoπψτψνγtψonHpγνtorHψnHzμUzμHmollψsψonsHγtH
sqrt−sΞ{xx}]g^VXZHH’ρ VHPhysicalnReviewnLettersTH2017THYYcTHY^Z[XY 7.4 37

218 ~ργrνχHτorHnρwHpχysψνsHψnHtχρHmonopχotonHτψnγlHstγtρHψnHprotonUprotonHνollψsψonsHγtHPHsqrt{s}gY[HQH
’ρ VHJournalnofnHighnEnergynPhysicsTH2017THZXYaTHY 5.4 11

217
wργsurρmρntHoτHπouμlρUπψττρrρntψγlHνrossHsρνtψonsHτorHtopHquγrkHpγψrHproπuνtψonHψnHppHνollψsψonsHγtH
−pormulγdHsρρHtρxt]−pormulγdHsρρHtρxt]HγnπHψmpγνtHonHpγrtonHπψstrψμutψonHτunνtψonsVHEuropeann
PhysicalnJournalnCTH2017THaaTH]^c

4.2 16

216 wργsurρmρntHoτHtχρHjρtHmγssHψnHχψφχlyHμoostρπH−pormulγdHsρρHtρxt]HρvρntsHτromHppHνollψsψonsHγtH
−pormulγdHsρρHtρxt]−pormulγdHsρρHtρxt]VHEuropeannPhysicalnJournalnCTH2017THaaTH]_a 4.2 14

215 ~ργrνχHτorHmχγrφρπHrψφφsHlosonsHzroπuνρπHvψγH ρνtorHlosonHpusψonHγnπHnρνγyψnφHψntoHγHzγψrHoτH¯H
γnπHℓHlosonsH–sψnφHppHmollψsψonsHγtHsqrt−s]gY[HH’ρ VHPhysicalnReviewnLettersTH2017THYYcTHY]YbXZ 7.4 28

214 wργsurρmρntsHoτHtχρHγssoνψγtρπHproπuνtψonHoτHγHℓHμosonHγnπHμHjρtsHψnHppHνollψsψonsHγtVHEuropeann
PhysicalnJournalnCTH2017THaaTHa^Y 4.2 15

213 wργsurρmρntHoτHtχρHtrγnsvρrsρHmomρntumHspρνtrumHoτHtχρHrψφφsHμosonHproπuνρπHψnHppHνollψsψonsH
γtHPHsqrt{s}gbHQH’ρ HusψnφHrHUhH¯¯HπρνγysVHJournalnofnHighnEnergynPhysicsTH2017THZXYaTHY 5.4 10

212 ~tuπyHoτHtρtH{uρnνχψnφHwψtχHℓSjρtHmorrρlγtψonsHψnHzμUzμHγnπHppHmollψsψonsHγtH
sqrt−s]Ξ{xx}g^VXZHH’ρ VHPhysicalnReviewnLettersTH2017THYYcTHXbZ[XY 7.4 22

211 ~ργrνχHτorHvowHwγssH ρνtorH}ρsonγnνρsHnρνγyψnφHtoH{uγrkUkntψquγrkHzγψrsHψnHzrotonUzrotonH
mollψsψonsHγtHsqrt−s]gY[HH’ρ VHPhysicalnReviewnLettersTH2017THYYcTHYYYbXZ 7.4 21

210 mχγrφρπUpγrtψνlρHnuνlργrHmoπψτψνγtψonHτγνtorsHψnHzμzμHγnπHpzμHνollψsψonsHγtHPH
sqrt{sΞ{mγtχrm{x}emγtχrm{x}}}g^VXZHQH’ρ VHJournalnofnHighnEnergynPhysicsTH2017THZXYaTHY 5.4 64

209
~ργrνχHτorHPHmγtχrm{t}ovρrlψnρ{mγtχrm{t}}HQHrρsonγnνρsHψnHχψφχlyHμoostρπHlρptonSjρtsHγnπHτullyH
χγπronψνHτψnγlHstγtρsHψnHprotonUprotonHνollψsψonsHγtHPHsqrt{s}gY[HQH’ρ VHJournalnofnHighnEnergynPhysicsTH
2017THZXYaTHY

5.4 17
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208 zρrτormγnνρHoτHtχρHwkqsmHtρlρsνopρsHunπρrHmoonlψφχtVHAstroparticlenPhysicsTH2017THc]THZcU]Y 2.4 29

207
~ργrνχHτorHγssoνψγtρπHproπuνtψonHoτHπγrkHmγttρrHwψtχHγHrψφφsHμosonHπρνγyψnφHtoHPH
mγtχrm{μ}ovρrlψnρ{mγtχrm{μ}}HQHorH˛‡˛‡HγtHPHsqrt{s}gY[HQH’ρ VHJournalnofnHighnEnergynPhysicsTH2017TH
ZXYaTHY

5.4 9

206 yμsρrvγtψonHoτH’opH{uγrkHzroπuνtψonHψnHzrotonUxuνlρusHmollψsψonsVHPhysicalnReviewnLettersTH2017TH
YYcTHZ]ZXXY 7.4 11

205 yμsρrvγtψonHoτHYPY~QHpγψrHproπuνtψonHψnHprotonUprotonHνollψsψonsHγtHPHsqrt{s}gbHQH’ρ VHJournalnofnHighn
EnergynPhysicsTH2017THZXYaTHY 5.4 29

204
~ργrνχHτorHγnomγlousH¯tμHνouplψnφsHγnπHτlγvourUνχγnφψnφHnρutrγlHνurrρntsHψnHtUνχγnnρlHsψnφlρHtopH
quγrkHproπuνtψonHψnHppHνollψsψonsHγtHPHsqrt{s}gaHQHγnπHbH’ρ VHJournalnofnHighnEnergynPhysicsTH2017TH
ZXYaTHY

5.4 26

203 ~ργrνχHτorHsψnφlρHproπuνtψonHoτHvρνtorUlψkρHquγrksHπρνγyψnφHtoHγHℓHμosonHγnπHγHtopHorHγHμottomH
quγrkHψnHprotonUprotonHνollψsψonsHγtHPHsqrt{s}gY[HQH’ρ VHJournalnofnHighnEnergynPhysicsTH2017THZXYaTHY 5.4 8

202 wργsurρmρntHoτHtχρHsρmψlρptonψνHPHmγtχrm{t}ovρrlψnρ{mγtχrm{t}}HQHSH˛‡HproπuνtψonHνrossHsρνtψonHψnH
ppHνollψsψonsHγtHPHsqrt{s}gbHQH’ρ VHJournalnofnHighnEnergynPhysicsTH2017THZXYaTHY 5.4 7

201 wργsurρmρntsHoτHtχρHppHUhH¯˛‡˛‡HγnπHppHUhHℓ˛‡˛‡HνrossHsρνtψonsHγnπHlψmψtsHonHγnomγlousHquγrtψνHφγuφρH
νouplψnφsHγtHPHsqrt{s}gbHQH’ρ VHJournalnofnHighnEnergynPhysicsTH2017THZXYaTHY 5.4 2

200 ~ργrνχHτorHnρwHpχρnomρnγHwψtχHtχρHvγrψγμlρHψnHtχρHγllUχγπronψνHτψnγlHstγtρHproπuνρπHψnH
protonUprotonHνollψsψonsHγtVHEuropeannPhysicalnJournalnCTH2017THaaTHaYX 4.2 54

199 wργsurρmρntsHoτHπψττρrρntψγlHproπuνtψonHνrossHsρνtψonsHτorHγHℓHμosonHψnHγssoνψγtψonHwψtχHjρtsHψnHppH
νollψsψonsHγtHPHsqrt{s}gbHQH’ρ VHJournalnofnHighnEnergynPhysicsTH2017THZXYaTHY 5.4 11

198 ~ργrνχHτorHχργvyHrρsonγnνρsHπρνγyψnφHtoHtγuHlρptonHpγψrsHψnHprotonUprotonHνollψsψonsHγtHPHsqrt{s}gY[H
QH’ρ VHJournalnofnHighnEnergynPhysicsTH2017THZXYaTHY 5.4 19

197 ~ργrνχHτorHρlρνtrowργkHproπuνtψonHoτHγHvρνtorUlψkρHquγrkHπρνγyψnφHtoHγHtopHquγrkHγnπHγHrψφφsHμosonH
usψnφHμoostρπHtopoloφψρsHψnHτullyHχγπronψνHτψnγlHstγtρsVHJournalnofnHighnEnergynPhysicsTH2017THZXYaTHY 5.4 9

196 wργsurρmρntHoτHtχρHtrγnsvρrsρHmomρntumHspρνtrγHoτHwργkHvρνtorHμosonsHproπuνρπHψnH
protonUprotonHνollψsψonsHγtHPHsqrt{s}gbHQH’ρ VHJournalnofnHighnEnergynPhysicsTH2017THZXYaTHY 5.4 15

195 ~upprρssψonHγnπHγzψmutχγlHγnψsotropyHoτHpromptHγnπHnonpromptH−pormulγdHsρρHtρxt]HproπuνtψonHψnH
zμzμHνollψsψonsHγtH−pormulγdHsρρHtρxt]−pormulγdHsρρHtρxt]VHEuropeannPhysicalnJournalnCTH2017THaaTHZ^Z 4.2 58

194 ~ργrνχρsHτorHpγψrHproπuνtψonHoτHtχψrπUφρnρrγtψonHsquγrksHψnH−pormulγdHsρρHtρxt]−pormulγdHsρρHtρxt]H
ppHνollψsψonsVHEuropeannPhysicalnJournalnCTH2017THaaTH[Za 4.2 17

193 wργsurρmρntHoτHtχρHtopHquγrkHmγssHusψnφHsψnφlρHtopHquγrkHρvρntsHψnHprotonUprotonHνollψsψonsHγtH
−pormulγdHsρρHtρxt]´ ’ρ VHEuropeannPhysicalnJournalnCTH2017THaaTH[^] 4.2 8

192 }ρlγtψvρHwoπψτψνγtψonHoτHzromptHˇ�PZ~QHγnπHtWˇ�HYψρlπsHτromHppHtoHzμzμHmollψsψonsHγtH
sqrt−sΞ{xx}]g^VXZHH’ρ VHPhysicalnReviewnLettersTH2017THYYbTHY_Z[XY 7.4 18

191 ~ργrνχρsHτorHψnvψsψμlρHπρνγysHoτHtχρHrψφφsHμosonHψnHppHνollψsψonsHγtHPHsqrt{s}HQHgHaTHbTHγnπHY[H’ρ VH
JournalnofnHighnEnergynPhysicsTH2017THZXYaTHY 5.4 74
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190 ~ργrνχHτorHmγssψvρHrρsonγnνρsHπρνγyψnφHψntoH¯¯TH¯ℓHorHℓℓHμosonsHψnHprotonUprotonHνollψsψonsHγtHPH
sqrt{s}gY[HQH’ρ VHJournalnofnHighnEnergynPhysicsTH2017THZXYaTHY 5.4 19

189 ~ργrνχHτorHπγrkHmγttρrHproπuνρπHψnHγssoνψγtψonHwψtχHχργvyUτlγvorHquγrkHpγψrsHψnHprotonUprotonH
νollψsψonsHγtVHEuropeannPhysicalnJournalnCTH2017THaaTHb]^ 4.2 22

188 ~ργrνχHτorHovψπρnνρHoτHtχρH’ypρUsssH~ρρsγwHwρνχγnψsmHψnHwultψlρptonHpψnγlH~tγtρsHψnHzrotonUzrotonH
mollψsψonsHγtHsqrt−s]gY[HH’ρ VHPhysicalnReviewnLettersTH2017THYYcTHZZYbXZ 7.4 23

187
wργsurρmρntHoτHρlρνtrowργkUψnπuνρπHproπuνtψonHoτH¯˛‡HwψtχHtwoHjρtsHψnHppHνollψsψonsHγtHPHsqrt{s}gbHQH
’ρ HγnπHνonstrγψntsHonHγnomγlousHquγrtψνHφγuφρHνouplψnφsVHJournalnofnHighnEnergynPhysicsTH2017TH
ZXYaTHY

5.4 9

186 ~ργrνχρsHτorH¯iHμosonsHπρνγyψnφHtoHγHtopHquγrkHγnπHγHμottomHquγrkHψnHprotonUprotonHνollψsψonsHγtH
Y[H’ρ VHJournalnofnHighnEnergynPhysicsTH2017THZXYaTHY 5.4 7

185 wργsurρmρntHoτHtχρHψnνlusψvρHρnρrφyHspρνtrumHψnHtχρHvρryHτorwγrπHπψrρνtψonHψnHprotonUprotonH
νollψsψonsHγtHPHsqrt{s}gY[HQH’ρ VHJournalnofnHighnEnergynPhysicsTH2017THZXYaTHY 5.4 5

184 ~ργrνχHτorHπψrρνtHproπuνtψonHoτHsupρrsymmρtrψνHpγrtnρrsHoτHtχρHtopHquγrkHψnHtχρHγllUjρtsHτψnγlHstγtρH
ψnHprotonUprotonHνollψsψonsHγtHPHsqrt{s}gY[HQH’ρ VHJournalnofnHighnEnergynPhysicsTH2017THZXYaTHY 5.4 18

183 ~ργrνχHτorHρlρνtrowργkHproπuνtψonHoτHνχγrφψnosHγnπHnρutrγlψnosHψnH¯rHρvρntsHψnHprotonUprotonH
νollψsψonsHγtHPHsqrt{s}gY[HQH’ρ VHJournalnofnHighnEnergynPhysicsTH2017THZXYaTHY 5.4 11

182
~ργrνχHτorHpγψrHproπuνtψonHoτHvρνtorUlψkρH’HγnπHlHquγrksHψnHsψnφlρUlρptonHτψnγlHstγtρsHusψnφHμoostρπH
jρtHsuμstruνturρHψnHprotonUprotonHνollψsψonsHγtHPHsqrt{s}gY[HQH’ρ VHJournalnofnHighnEnergynPhysicsTH
2017THZXYaTHY

5.4 20

181 ~ργrνχHτorHtopHsquγrkHpγψrHproπuνtψonHψnHppHνollψsψonsHγtHPHsqrt{s}gY[HQH’ρ HusψnφHsψnφlρHlρptonH
ρvρntsVHJournalnofnHighnEnergynPhysicsTH2017THZXYaTHY 5.4 25

180 ~ργrνχHτorHtopHquγrkHπρνγysHvψγHrψφφsUμosonUmρπψγtρπHτlγvorUνχγnφψnφHnρutrγlHνurrρntsHψnHppH
νollψsψonsHγtHPHsqrt{s}gbHQH’ρ VHJournalnofnHighnEnergynPhysicsTH2017THZXYaTHY 5.4 12

179
wργsurρmρntHoτHtχρHPHmγtχrm{t}ovρrlψnρ{mγtχrm{t}}HQHproπuνtψonHνrossHsρνtψonHusψnφHρvρntsHwψtχH
onρHlρptonHγnπHγtHlργstHonρHjρtHψnHppHνollψsψonsHγtHPHsqrt{s}gY[HQH’ρ VHJournalnofnHighnEnergynPhysicsTH
2017THZXYaTHY

5.4 14

178 ~ργrνχHτorHγHχργvyHrρsonγnνρHπρνγyψnφHtoHγHtopHquγrkHγnπHγHvρνtorUlψkρHtopHquγrkHγtHPHsqrt{s}gY[HQH
’ρ VHJournalnofnHighnEnergynPhysicsTH2017THZXYaTHY 5.4 4

177 ~ργrνχHτorHtopHquγrkHpγrtnρrsHwψtχHνχγrφρH^W[HψnHprotonUprotonHνollψsψonsHγtHPHsqrt{s}gY[HQH’ρ VH
JournalnofnHighnEnergynPhysicsTH2017THZXYaTHY 5.4 3

176 ~ργrνχHτorHlψφχtHμosonsHψnHπρνγysHoτHtχρHYZ^Hqρ HrψφφsHμosonHψnHprotonUprotonHνollψsψonsHγtHPH
sqrt{s}gbHQH’ρ VHJournalnofnHighnEnergynPhysicsTH2017THZXYaTHY 5.4 21

175 wργsurρmρntsHoτHjρtHνχγrφρHwψtχHπψjρtHρvρntsHψnHppHνollψsψonsHγtHPHsqrt{s}gbHQH’ρ VHJournalnofnHighn
EnergynPhysicsTH2017THZXYaTHY 5.4 10

174 ~ργrνχHτorHγssoνψγtρπHproπuνtψonHoτHγHℓHμosonHwψtχHγHsψnφlρHtopHquγrkHγnπHτorHtℓHτlγvourUνχγnφψnφH
ψntρrγνtψonsHψnHppHνollψsψonsHγtHPHsqrt{s}gbHQH’ρ VHJournalnofnHighnEnergynPhysicsTH2017THZXYaTHY 5.4 10

173 ~ργrνχHτorHnρwHpχysψνsHwψtχHπψjρtHγnφulγrHπψstrψμutψonsHψnHprotonUprotonHνollψsψonsHγtHPHsqrt{s}gY[HQH
’ρ VHJournalnofnHighnEnergynPhysicsTH2017THZXYaTHY 5.4 11
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172 ~ργrνχHτorHπγrkHmγttρrHproπuνρπHwψtχHγnHρnρrφρtψνHjρtHorHγHχγπronψνγllyHπρνγyψnφH¯HorHℓHμosonHγtHPH
sqrt{s}gY[HQH’ρ VHJournalnofnHighnEnergynPhysicsTH2017THZXYaTHY 5.4 46

171
~ργrνχHτorHtχψrπUφρnρrγtψonHsνγlγrHlρptoquγrksHγnπHχργvyHrψφχtUχγnπρπHnρutrψnosHψnHτψnγlHstγtρsHwψtχH
twoHtγuHlρptonsHγnπHtwoHjρtsHψnHprotonUprotonHνollψsψonsHγtHPHsqrt{s}gY[HQH’ρ VHJournalnofnHighnEnergyn
PhysicsTH2017THZXYaTHY

5.4 35

170 ~ργrνχHτorHnρwHpχρnomρnγHwψtχHmultψplρHνχγrφρπHlρptonsHψnHprotonâ��protonHνollψsψonsHγtHPsqrt{s}gH
Y[QHPTtρxtH{’ρ }QVHEuropeannPhysicalnJournalnCTH2017THaaTHY 4.2 2

169 ~ργrνχHτorHχργvyHrρsonγnνρsHtχγtHπρνγyHψntoHγHvρνtorHμosonHγnπHγHrψφφsHμosonHψnHχγπronψνHτψnγlH
stγtρsHγtVHEuropeannPhysicalnJournalnCTH2017THaaTH_[_ 4.2 20

168 ~ργrνχHτorHχψφχUmγssHℓ˛‡HrρsonγnνρsHψnHρSρâ��˛‡HγnπH˛…HSH˛…Hâ��˛‡HτψnγlHstγtρsHψnHprotonUprotonHνollψsψonsHγtHPH
sqrt{s}gbHQHγnπHY[H’ρ VHJournalnofnHighnEnergynPhysicsTH2017THZXYaTHY 5.4 4

167
~ργrνχHτorHχργvyHnρutrψnosHorHtχψrπUφρnρrγtψonHlρptoquγrksHψnHτψnγlHstγtρsHwψtχHtwoHχγπronψνγllyH
πρνγyψnφHˇ�HlρptonsHγnπHtwoHjρtsHψnHprotonUprotonHνollψsψonsHγtHPHsqrt{s}gY[HQH’ρ VHJournalnofnHighn
EnergynPhysicsTH2017THZXYaTHY

5.4 18

166 ~ργrνχHτorHmzHvψolγtψonHψnHPHtovρrlψnρ{t}HQHproπuνtψonHγnπHπρνγyHψnHprotonUprotonHνollψsψonsHγtHPH
sqrt{s}gbHQH’ρ VHJournalnofnHighnEnergynPhysicsTH2017THZXYaTHY 5.4 4

165 wργsurρmρntHoτHtχρHtrψplρUπψττρrρntψγlHπψjρtHνrossHsρνtψonHψnHprotonUprotonHνollψsψonsHγtHγnπH
νonstrγψntsHonHpγrtonHπψstrψμutψonHτunνtψonsVHEuropeannPhysicalnJournalnCTH2017THaaTHa]_ 4.2 8

164 ~ργrνχHτorHγHlψφχtHpsρuπosνγlγrHrψφφsHμosonHproπuνρπHψnHγssoνψγtψonHwψtχHμottomHquγrksHψnHppH
νollψsψonsHγtHPHsqrt{s}gbHQH’ρ VHJournalnofnHighnEnergynPhysicsTH2017THZXYaTHY 5.4 7

163
~ργrνχHτorHsupρrsymmρtryHψnHρvρntsHwψtχHγtHlργstHonρHpχotonTHmψssψnφHtrγnsvρrsρHmomρntumTHγnπH
lγrφρHtrγnsvρrsρHρvρntHγνtψvψtyHψnHprotonUprotonHνollψsψonsHγtHPHsqrt{s}gY[HQH’ρ VHJournalnofnHighn
EnergynPhysicsTH2017THZXYaTHY

5.4 10

162 wργsurρmρntsHoτHpropρrtψρsHoτHtχρHrψφφsHμosonHπρνγyψnφHψntoHtχρHτourUlρptonHτψnγlHstγtρHψnHppH
νollψsψonsHγtHPHsqrt{s}gY[HQH’ρ VHJournalnofnHighnEnergynPhysicsTH2017THZXYaTHY 5.4 77

161 zγrtψνlρUτlowHrρνonstruνtψonHγnπHφloμγlHρvρntHπρsνrψptψonHwψtχHtχρHmw~HπρtρνtorVHJournalnofn
InstrumentationTH2017THYZTHzYXXX[UzYXXX[ 1 234

160 ~ργrνχHτorHπγrkHmγttρrHγnπHunpγrtψνlρsHψnHρvρntsHwψtχHγHℓHμosonHγnπHmψssψnφHtrγnsvρrsρHmomρntumH
ψnHprotonUprotonHνollψsψonsHγtHPHsqrt{s}gY[HQH’ρ VHJournalnofnHighnEnergynPhysicsTH2017THZXYaTHY 5.4 16

159 ’χρHmγjorHupφrγπρHoτHtχρHwkqsmHtρlρsνopρsTHzγrtHssdHkHpρrτormγnνρHstuπyHusψnφHoμsρrvγtψonsHoτHtχρH
mrγμHxρμulγVHAstroparticlenPhysicsTH2016THaZTHa_Uc] 2.4 199

158 ~ργrνχHτorHxγrrowH}ρsonγnνρsHψnHnψjρtHpψnγlH~tγtρsHγtHsqrt−s]gbHH’ρ HwψtχHtχρHxovρlHmw~H’ρνχnψquρH
oτHnγtγH~νoutψnφVHPhysicalnReviewnLettersTH2016THYYaTHX[YbXZ 7.4 57

157 porwγrπUμγνkwγrπHγsymmρtryHoτHnrρllUYγnHlρptonHpγψrsHψnHppHνollψsψonsHγtH−pormulγdHsρρH
tρxt]−pormulγdHsρρHtρxt]VHEuropeannPhysicalnJournalnCTH2016THa_TH[Z^ 4.2 13

156 ~ργrνχHτorHnρwHpχysψνsHψnHsγmρUsψφnHπψlρptonHρvρntsHψnHprotonUprotonHνollψsψonsHγtH−pormulγdHsρρH
tρxt]VHEuropeannPhysicalnJournalnCTH2016THa_TH][c 4.2 34

155 ~ργrνχHτorH}ρsonγntHzroπuνtψonHoτHrψφχUwγssHzχotonHzγψrsHψnHzrotonUzrotonHmollψsψonsHγtHsqrt−s]gbH
γnπHY[´ ’ρ VHPhysicalnReviewnLettersTH2016THYYaTHX^YbXZ 7.4 61
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154 wργsurρmρntHoτHvonφU}γnφρHxργrU~ψπρH’woUzγrtψνlρHknφulγrHmorrρlγtψonsHψnHppHmollψsψonsHγtH
sqrt−s]gY[HH’ρ VHPhysicalnReviewnLettersTH2016THYY_THYaZ[XZ 7.4 90

153 ~tuπyHoτHlHwρsonHzroπuνtψonHψnHpSzμHmollψsψonsHγtHâ��−~PxxQ]g^VXZH’ρ H–sψnφHoxνlusψvρHrγπronψνH
nρνγysVHPhysicalnReviewnLettersTH2016THYY_THX[Z[XY 7.4 19

152 wργsurρmρntHoτHtχρH’opH{uγrkHzγψrHzroπuνtψonHmrossH~ρνtψonHψnHzrotonUzrotonHmollψsψonsHγtH
â��−s]gY[HH’ρ VHPhysicalnReviewnLettersTH2016THYY_THX^ZXXZ 7.4 28

151 wργsurρmρntHoτHπψjρtHγzψmutχγlHπρνorrρlγtψonHψnHpp´ νollψsψonsHγtH−pormulγdHsρρHtρxt]VHEuropeann
PhysicalnJournalnCTH2016THa_TH^[_ 4.2 6

150 ~ργrνχHτorHπγrkHmγttρrHpγrtψνlρsHψnHprotonUprotonHνollψsψonsHγtHPHsqrt{s}gbHQH’ρ HusψnφHtχρHrγzorH
vγrψγμlρsVHJournalnofnHighnEnergynPhysicsTH2016THZXY_THY 5.4 2

149 ~ργrνχHτorHsHνχγnnρlHsψnφlρHtopHquγrkHproπuνtψonHψnHppHνollψsψonsHγtHPHsqrt{s}gaHQHγnπHbH’ρ VHJournalnofn
HighnEnergynPhysicsTH2016THZXY_THY 5.4 8

148 wργsurρmρntHoτHψnνlusψvρHjρtHproπuνtψonHγnπHnuνlργrHmoπψτψνγtψonsHψnHpzμHνollψsψonsHγtH−pormulγdH
sρρHtρxt]VHEuropeannPhysicalnJournalnCTH2016THa_TH[aZ 4.2 24

147
wργsurρmρntHoτHπψττρrρntψγlHγnπHψntρφrγtρπHτψπuνψγlHνrossHsρνtψonsHτorHrψφφsHμosonHproπuνtψonHψnH
tχρHτourUlρptonHπρνγyHνχγnnρlHψnHppHνollψsψonsHγtHPHsqrt{s}gaHQHγnπHbH’ρ VHJournalnofnHighnEnergyn
PhysicsTH2016THZXY_THY

5.4 15

146 wργsurρmρntHoτHtχρHPHmγtχrm{t}ovρrlψnρ{mγtχrm{t}}HQHproπuνtψonHνrossHsρνtψonHψnHtχρHρ˛…HνχγnnρlHψnH
protonUprotonHνollψsψonsHγtHPHsqrt{s}gaHQHγnπHbH’ρ VHJournalnofnHighnEnergynPhysicsTH2016THZXY_THY 5.4 30

145 ~ργrνχHτorHnρwHpχysψνsHwψtχHtχρHwH’ZHvγrψγμlρHψnHγllUjρtsHτψnγlHstγtρsHproπuνρπHψnHppHνollψsψonsHγtHPH
sqrt{s}gY[HQH’ρ VHJournalnofnHighnEnergynPhysicsTH2016THZXY_THY 5.4 16

144 ~ργrνχHτorHπγrkHmγttρrHψnHprotonUprotonHνollψsψonsHγtHbH’ρ HwψtχHmψssψnφHtrγnsvρrsρHmomρntumHγnπH
vρνtorHμosonHtγφφρπHjρtsVHJournalnofnHighnEnergynPhysicsTH2016THZXY_THY 5.4 9

143 ovψπρnνρHτorHρxνlusψvρH˛‡˛‡HUhH¯HSH¯Hâ��HproπuνtψonHγnπHνonstrγψntsHonHγnomγlousHquγrtψνHφγuφρH
νouplψnφsHψnHppHνollψsψonsHγtHPHsqrt{s}gaHQHγnπHbH’ρ VHJournalnofnHighnEnergynPhysicsTH2016THZXY_THY 5.4 27

142 ~ργrνχHτorHsupρrsymmρtryHψnHppHνollψsψonsHγtHPHsqrt{s}gY[HQH’ρ HψnHtχρHsψnφlρUlρptonHτψnγlHstγtρHusψnφH
tχρHsumHoτHmγssρsHoτHlγrφρUrγπψusHjρtsVHJournalnofnHighnEnergynPhysicsTH2016THZXY_THY 5.4 7

141 ~ργrνχHτorHπψrρνtHpγψrHproπuνtψonHoτHsupρrsymmρtrψνHtopHquγrksHπρνγyψnφHtoHγllUχγπronψνHτψnγlHstγtρsH
ψnHppHνollψsψonsHγtH−pormulγdHsρρHtρxt]VHEuropeannPhysicalnJournalnCTH2016THa_TH]_X 4.2 14

140 kzψmutχγlHπρνorrρlγtψonHoτHjρtsHwψπρlyHsρpγrγtρπHψnHrγpψπψtyHψnHppHνollψsψonsHγtHPHsqrt{s}gaHQH’ρ VH
JournalnofnHighnEnergynPhysicsTH2016THZXY_THY 5.4 9

139 zχρnomρnoloφψνγlHw~~wHψntρrprρtγtψonHoτHmw~HsργrνχρsHψnHppHνollψsψonsHγtHPHsqrt{s}gaHQHγnπHbH’ρ VH
JournalnofnHighnEnergynPhysicsTH2016THZXY_THY 5.4 11

138 wργsurρmρntHoτHtχρHmγssHoτHtχρHtopHquγrkHψnHπρνγysHwψtχHγHtWˇ�HmρsonHψnHppHνollψsψonsHγtHbH’ρ VH
JournalnofnHighnEnergynPhysicsTH2016THZXY_THY 5.4 5

137 wργsurρmρntHoτHtχρHψnνlusψvρHjρtHνrossHsρνtψonHψnHppHνollψsψonsHγtHPsqrt{s}HgHZVa_TtρxtH{’ρ }QVH
EuropeannPhysicalnJournalnCTH2016THa_THY 4.2 17
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136
wργsurρmρntHoτH−pormulγdHsρρHtρxt]HproπuνtψonHwψtχHγππψtψonγlHjρtHγνtψvψtyTHψnνluπψnφH−pormulγdHsρρH
tρxt]HquγrkHjρtsTHψnHtχρHπψlρptonHπρνγyHνχγnnρlHusψnφHppHνollψsψonsHγtH−pormulγdHsρρHtρxt]VHEuropeann
PhysicalnJournalnCTH2016THa_TH[ac

4.2 20

135 wργsurρmρntHoτHtχρHπψττρrρntψγlHνrossHsρνtψonHγnπHνχγrφρHγsymmρtryHτorHψnνlusψvρH−pormulγdHsρρH
tρxt]HproπuνtψonHγtH−pormulγdHsρρHtρxt]H’ρ VHEuropeannPhysicalnJournalnCTH2016THa_TH]_c 4.2 37

134 yμsρrvγtψonHoτHtopHquγrkHpγψrsHproπuνρπHψnHγssoνψγtψonHwψtχHγHvρνtorHμosonHψnHppHνollψsψonsHγtHPH
sqrt{s}gbHQH’ρ VHJournalnofnHighnEnergynPhysicsTH2016THZXY_THY 5.4 18

133 ~ργrνχHτorH¯iHUhHtμHψnHprotonUprotonHνollψsψonsHγtHPHsqrt{s}gbHQH’ρ VHJournalnofnHighnEnergynPhysicsTH
2016THZXY_THY 5.4 2

132 morrρlγtψonsHμρtwρρnHjρtsHγnπHνχγrφρπHpγrtψνlρsHψnHzμzμHγnπHppHνollψsψonsHγtHPH
sqrt{sΞ{mγtχrm{xx}}}gZVa_HQH’ρ VHJournalnofnHighnEnergynPhysicsTH2016THZXY_THY 5.4 21

131 ~ργrνχHτorHtχρHproπuνtψonHoτHγnHρxνψtρπHμottomHquγrkHπρνγyψnφHtoHt¯HψnHprotonUprotonHνollψsψonsHγtH
PHsqrt{s}gbHQH’ρ VHJournalnofnHighnEnergynPhysicsTH2016THZXY_THY 5.4 2

130 ~ργrνχHτorHρxνψtρπHlρptonsHψnHprotonUprotonHνollψsψonsHγtHPHsqrt{s}gbHQH’ρ VHJournalnofnHighnEnergyn
PhysicsTH2016THZXY_THY 5.4 10

129 wργsurρmρntHoτHtχρH−pormulγdHsρρHtρxt]HproπuνtψonHνrossHsρνtψonHψnHtχρHγllUjρtsHτψnγlHstγtρHψnHppH
νollψsψonsHγtH−pormulγdHsρρHtρxt]−pormulγdHsρρHtρxt]VHEuropeannPhysicalnJournalnCTH2016THa_THYZb 4.2 21

128 ovρntHφρnρrγtorHtunρsHoμtγψnρπHτromHunπρrlyψnφHρvρntHγnπHmultψpγrtonHsνγttρrψnφHmργsurρmρntsVH
EuropeannPhysicalnJournalnCTH2016THa_THY^^ 4.2 250

127 ~ργrνχHτorHmγssψvρH¯rHrρsonγnνρsHπρνγyψnφHψntoHtχρH−pormulγdHsρρHtρxt]HτψnγlHstγtρHγtH−pormulγdHsρρH
tρxt]−pormulγdHsρρHtρxt]VHEuropeannPhysicalnJournalnCTH2016THa_THZ[a 4.2 19

126 ~ργrνχHτorHγHmγssψvρHrρsonγnνρHπρνγyψnφHψntoHγHrψφφsHμosonHγnπHγH¯HorHℓHμosonHψnHχγπronψνHτψnγlH
stγtρsHψnHprotonUprotonHνollψsψonsHγtHPHsqrt{s}gbHQH’ρ VHJournalnofnHighnEnergynPhysicsTH2016THZXY_THY 5.4 14

125 wργsurρmρntHoτHtopHquγrkHpolγrψsγtψonHψnHtUνχγnnρlHsψnφlρHtopHquγrkHproπuνtψonVHJournalnofnHighn
EnergynPhysicsTH2016THZXY_THY 5.4 7

124 ~ργrνχHτorHχργvyHwγjorγnγHnρutrψnosHψnHρ´–ρ´–SHjρtsHγnπHρ´–H˛…H´–SHjρtsHρvρntsHψnHprotonUprotonH
νollψsψonsHγtHPHsqrt{s}gbHQH’ρ VHJournalnofnHighnEnergynPhysicsTH2016THZXY_THY 5.4 28

123 ~ργrνχHτorHxγrrowH}ρsonγnνρsHnρνγyψnφHtoHnψjρtsHψnHzrotonUzrotonHmollψsψonsHγtHâ��−s]gY[HH’ρ VH
PhysicalnReviewnLettersTH2016THYY_THXaYbXY 7.4 96

122
~ργrνχHτorHγHvρryHlψφχtHxw~~wHrψφφsHμosonHproπuνρπHψnHπρνγysHoτHtχρHYZ^Hqρ HsνγlγrHμosonHγnπH
πρνγyψnφHψntoHˇ�HlρptonsHψnHppHνollψsψonsHγtHPHsqrt{s}gbHQH’ρ VHJournalnofnHighnEnergynPhysicsTH2016TH
ZXY_THY

5.4 16

121 wργsurρmρntHoτHπψττρrρntψγlHνrossHsρνtψonsHτorHrψφφsHμosonHproπuνtψonHψnHtχρHπψpχotonHπρνγyH
νχγnnρlHψnHppHνollψsψonsHγtH−pormulγdHsρρHtρxt]VHEuropeannPhysicalnJournalnCTH2016THa_THY[ 4.2 35

120
~ργrνχHτorHnρwHpχysψνsHψnHτψnγlHstγtρsHwψtχHtwoHopposψtρUsψφnTHsγmρUτlγvorHlρptonsTHjρtsTHγnπHmψssψnφH
trγnsvρrsρHmomρntumHψnHppHνollψsψonsHγtHPHsqrt{s}gY[HQH’ρ VHJournalnofnHighnEnergynPhysicsTH2016TH
ZXY_THY

5.4 7

119 nρνomposψnφHtrγnsvρrsρHmomρntumHμγlγnνρHνontrψμutψonsHτorHquρnνχρπHjρtsHψnHzμzμHνollψsψonsHγtHPH
sqrt{sΞ{mγtχrm{x}emγtχrm{x}}}gZVa_HQH’ρ VHJournalnofnHighnEnergynPhysicsTH2016THZXY_THY 5.4 13

(2016-2016)
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118 wργsurρmρntHoτHtχρHπouμlρUπψττρrρntψγlHψnνlusψvρHjρtHνrossHsρνtψonHψnHprotonUprotonHνollψsψonsHγtH
−pormulγdHsρρHtρxt]VHEuropeannPhysicalnJournalnCTH2016THa_TH]^Y 4.2 36

117 wργsurρmρntHoτHtχρH−pormulγdHsρρHtρxt]HνrossHsρνtψonHψnHppHνollψsψonsHγtH−pormulγdHsρρHtρxt]H’ρ γnπH
lψmψtsHonHγnomγlousHφγuφρHνouplψnφsVHEuropeannPhysicalnJournalnCTH2016THa_TH]XY 4.2 38

116 ~ργrνχHτorHχργvyHrρsonγnνρsHπρνγyψnφHtoHtwoHrψφφsHμosonsHψnHτψnγlHstγtρsHνontγψnψnφHτourHμHquγrksVH
EuropeannPhysicalnJournalnCTH2016THa_TH[aY 4.2 25

115 lργmHtρstHρvγluγtψonHoτHρlρνtromγφnρtψνHνγlorψmρtρrHmoπulρsHmγπρHτromHprotonUπγmγφρπH
zμ¯y]νrystγlsVHJournalnofnInstrumentationTH2016THYYTHzX]XYZUzX]XYZ 1 6

114 ~ργrνχHτorHrψφφsHμosonHoττUsχρllHproπuνtψonHψnHprotonUprotonHνollψsψonsHγtHaHγnπHbH’ρ HγnπH
πρrψvγtψonHoτHνonstrγψntsHonHψtsHtotγlHπρνγyHwψπtχVHJournalnofnHighnEnergynPhysicsTH2016THZXY_THY 5.4 14

113
~ργrνχHτorHlρptonHτlγvourHvψolγtψnφHπρνγysHoτHχργvyHrρsonγnνρsHγnπHquγntumHμlγνkHχolρsHtoHγnH
−pormulγdHsρρHtρxt]HpγψrHψnHprotonUprotonHνollψsψonsHγtH−pormulγdHsρρHtρxt]VHEuropeannPhysicalnJournaln
CTH2016THa_TH[Ya

4.2 9

112 ~ργrνχHτorHtwoHrψφφsHμosonsHψnHτψnγlHstγtρsHνontγψnψnφHtwoHpχotonsHγnπHtwoHμottomHquγrksHψnH
protonUprotonHνollψsψonsHγtHbH’ρ VHPhysicalnReviewnDTH2016THc]TH 4.9 44

111 wργsurρmρntHoτHρlρνtrowργkHproπuνtψonHoτHγH¯HμosonHγnπHtwoHτorwγrπHjρtsHψnHprotonUprotonH
νollψsψonsHγtHPHsqrt{s}gbHQH’ρ VHJournalnofnHighnEnergynPhysicsTH2016THZXY_THY 5.4 4

110 wργsurρmρntHoτHtrγnsvρrsρHmomρntumHrρlγtψvρHtoHπψjρtHsystρmsHψnHzμzμHγnπHppHνollψsψonsHγtHPH
sqrt{sΞ{mγtχrm{xx}}}gZVa_HQH’ρ VHJournalnofnHighnEnergynPhysicsTH2016THZXY_THY 5.4 21

109 ~ργrνχHτorHγnomγlousHsψnφlρHtopHquγrkHproπuνtψonHψnHγssoνψγtψonHwψtχHγHpχotonHψnHppHνollψsψonsHγtHPH
sqrt{s}gbHQH’ρ VHJournalnofnHighnEnergynPhysicsTH2016THZXY_THY 5.4 20

108 ~ργrνχHτorHπψrρνtHpγψrHproπuνtψonHoτHsνγlγrHtopHquγrksHψnHtχρHsψnφlρUHγnπHπψlρptonHνχγnnρlsHψnH
protonUprotonHνollψsψonsHγtHPHsqrt{s}gbHQH’ρ VHJournalnofnHighnEnergynPhysicsTH2016THZXY_THY 5.4 6

107 ~ργrνχHτorHtχρHγssoνψγtρπHproπuνtψonHoτHγHrψφφsHμosonHwψtχHγHsψnφlρHtopHquγrkHψnHprotonUprotonH
νollψsψonsHγtHPHsqrt{s}gbHQH’ρ VHJournalnofnHighnEnergynPhysicsTH2016THZXY_THY 5.4 10

106 ~ργrνχHτorHmonotopHsψφnγturρsHψnHprotonUprotonHνollψsψonsHγtHâ��sgbHH’ρ VHPhysicalnReviewnLettersTH
2015THYY]THYXYbXY 7.4 25

105 ~ργrνχHτorHγHstγnπγrπHmoπρlHrψφφsHμosonHproπuνρπHψnHγssoνψγtψonHwψtχHγHtopUquγrkHpγψrHγnπH
πρνγyψnφHtoHμottomHquγrksHusψnφHγHmγtrψxHρlρmρntHmρtχoπVHEuropeannPhysicalnJournalnCTH2015THa^THZ^Y 4.2 55

104 ~ργrνχHτorHπψsplγνρπHsupρrsymmρtryHψnHρvρntsHwψtχHγnHρlρνtronHγnπHγHmuonHwψtχHlγrφρHψmpγνtH
pγrγmρtρrsVHPhysicalnReviewnLettersTH2015THYY]THX_YbXY 7.4 39

103 wργsurρmρntHoτHtWˇ�HγnπHˇ�PZ~QHzromptHnouμlρUnψττρrρntψγlHmrossH~ρνtψonsHψnHppHmollψsψonsHγtH
sqrt−s]gaH’ρ VHPhysicalnReviewnLettersTH2015THYY]THYcYbXZ 7.4 41

102 ~tuπyHoτHvρνtorHμosonHsνγttρrψnφHγnπHsργrνχHτorHnρwHpχysψνsHψnHρvρntsHwψtχHtwoHsγmρUsψφnHlρptonsH
γnπHtwoHjρtsVHPhysicalnReviewnLettersTH2015THYY]THX^YbXY 7.4 62

101 wργsurρmρntHoτHρlρνtrowργkHproπuνtψonHoτHtwoHjρtsHψnHγssoνψγtψonHwψtχHγHℓHμosonHψnHprotonUprotonH
νollψsψonsHγtH−pormulγdHsρρHtρxt]VHEuropeannPhysicalnJournalnCTH2015THa^TH__ 4.2 21

Damir Lelas
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100 wργsurρmρntsHoτHπψττρrρntψγlHγnπHπouμlρUπψττρrρntψγlHnrρllUYγnHνrossHsρνtψonsHψnHprotonUprotonH
νollψsψonsHγtH−pormulγdHsρρHtρxt]−pormulγdHsρρHtρxt]VHEuropeannPhysicalnJournalnCTH2015THa^THY]a 4.2 50

99 ~ργrνχHτorHπρνγysHoτHstoppρπHlonφUlψvρπHpγrtψνlρsHproπuνρπHψnHprotonUprotonHνollψsψonsHγtH−pormulγdH
sρρHtρxt]VHEuropeannPhysicalnJournalnCTH2015THa^THY^Y 4.2 33

98 wργsurρmρntHoτHtχρH¯HμosonHχρlψνψtyHψnHρvρntsHwψtχHγHsψnφlρHrρνonstruνtρπHtopHquγrkHψnHppH
νollψsψonsHγtHPHsqrt{s}gbHQH’ρ VHJournalnofnHighnEnergynPhysicsTH2015THZXY^THY 5.4 19

97
wργsurρmρntHoτHtχρHrγtψoHoτHtχρHproπuνtψonHνrossHsρνtψonsHtψmρsHμrγnνχψnφHτrγνtψonsHoτHlH´–νHHUhHtWˇ�ˇ�H
´–HγnπHl´–HUhHtWˇ�uH´–HγnπHPHmγtχrm{mγtχνγl{l}}lρτtP{mγtχrm{l}}Ξ{mγtχrm{ν}}Λ{pm}toHmγtχrm{t}WpsψH
{pψ}Λ{pmH}{pψ}Λ{pmH}{pψ}Λ{mp}rψφχtQWmγtχrm{mγtχνγl{l}}lρτtP{mγtχrm{l}}Ξ{mγtχrm{ν}}Λ{pm}toH
mγtχrm{t}WpsψH{pψ}Λ{pm}rψφχtQHQHψnHppHνollψsψonsHγtHPHsqrt{s}gaHQH’ρ VHJournalnofnHighnEnergynPhysicsTH
2015THZXY^THY

5.4 13

96 ~ργrνχHτorHπψsγppργrψnφHtrγνksHψnHprotonUprotonHνollψsψonsHγtHPHsqrt{s}gbHQH’ρ VHJournalnofnHighnEnergyn
PhysicsTH2015THZXY^THY 5.4 35

95 ~tuπyHoτHℓHproπuνtψonHψnHzμzμHγnπHppHνollψsψonsHγtHPHsqrt{sΞ{mγtχrm{xx}}}gZVa_HQH’ρ HψnHtχρHπψmuonH
γnπHπψρlρνtronHπρνγyHνχγnnρlsVHJournalnofnHighnEnergynPhysicsTH2015THZXY^THY 5.4 18

94 ~ργrνχHτorHpχysψνsHμρyonπHtχρHstγnπγrπHmoπρlHψnHπψlρptonHmγssHspρνtrγHψnHprotonUprotonHνollψsψonsH
γtHPHsqrt{s}gbHQH’ρ VHJournalnofnHighnEnergynPhysicsTH2015THZXY^THY 5.4 69

93 wργsurρmρntHoτHtχρHunπρrlyψnφHρvρntHγνtψvψtyHusψnφHνχγrφρπUpγrtψνlρHjρtsHψnHprotonUprotonH
νollψsψonsHγtHPHsqrt{s}gZVa_HQH’ρ VHJournalnofnHighnEnergynPhysicsTH2015THZXY^THY 5.4 6

92 ~ργrνχHτorHπγrkHmγttρrTHρxtrγHπψmρnsψonsTHγnπHunpγrtψνlρsHψnHmonojρtHρvρntsHψnHprotonUprotonH
νollψsψonsHγtH−pormulγdHsρρHtρxt]−pormulγdHsρρHtρxt]VHEuropeannPhysicalnJournalnCTH2015THa^THZ[^ 4.2 250

91
monstrγψntsHonHpγrtonHπψstrψμutψonHτunνtψonsHγnπHρxtrγνtψonHoτHtχρHstronφHνouplψnφHνonstγntHτromH
tχρHψnνlusψvρHjρtHνrossHsρνtψonHψnHppHνollψsψonsHγtH−pormulγdHsρρHtρxt]−pormulγdHsρρHtρxt]VHEuropeann
PhysicalnJournalnCTH2015THa^THZbb

4.2 37

90 xuνlργrHρττρνtsHonHtχρHtrγnsvρrsρHmomρntumHspρνtrγHoτHνχγrφρπHpγrtψνlρsHψnHpzμHνollψsψonsHγtH
−pormulγdHsρρHtρxt]−pormulγdHsρρHtρxt]VHEuropeannPhysicalnJournalnCTH2015THa^THZ[a 4.2 48

89 nψstrψμutψonsHoτHtopoloφψνγlHoμsρrvγμlρsHψnHψnνlusψvρHtχrρρUHγnπHτourUjρtHρvρntsHψnHppHνollψsψonsHγtH
−pormulγdHsρρHtρxt]−pormulγdHsρρHtρxt]VHEuropeannPhysicalnJournalnCTH2015THa^TH[XZ 4.2 4

88
monstrγψntsHonHtχρHpw~~wTHkw~lHmoπρlHγnπHonHotχρrHmoπρlsHτromHtχρHsργrνχHτorHlonφUlψvρπH
νχγrφρπHpγrtψνlρsHψnHprotonUprotonHνollψsψonsHγtH−pormulγdHsρρHtρxt]VHEuropeannPhysicalnJournalnCTH
2015THa^TH[Z^

4.2 24

87 ovψπρnνρHτorHmollρνtψvρHwultψpγrtψνlρHmorrρlγtψonsHψnHpUzμHmollψsψonsVHPhysicalnReviewnLettersTH2015TH
YY^THXYZ[XY 7.4 145

86
~ργrνχHτorHpχysψνsHμρyonπHtχρHstγnπγrπHmoπρlHψnHρvρntsHwψtχHtwoHlρptonsTHjρtsTHγnπHmψssψnφH
trγnsvρrsρHmomρntumHψnHppHνollψsψonsHγtHPHsqrt{s}HQHgHbH’ρ VHJournalnofnHighnEnergynPhysicsTH2015TH
ZXY^THY

5.4 22

85 ~ργrνχHτorHtχψrπUφρnρrγtψonHsνγlγrHlρptoquγrksHψnHtχρHtˇ�HνχγnnρlHψnHprotonUprotonHνollψsψonsHγtHPH
sqrt{s}gbHQH’ρ VHJournalnofnHighnEnergynPhysicsTH2015THZXY^THY 5.4 19

84 ~ργrνχρsHτorHsupρrsymmρtryHusψnφHtχρHwH’ZHvγrψγμlρHψnHχγπronψνHρvρntsHproπuνρπHψnHppHνollψsψonsHγtH
bH’ρ VHJournalnofnHighnEnergynPhysicsTH2015THZXY^THY 5.4 26

83 ~ργrνχρsHτorHtχψrπUφρnρrγtψonHsquγrkHproπuνtψonHψnHτullyHχγπronψνHτψnγlHstγtρsHψnHprotonUprotonH
νollψsψonsHγtHPHsqrt{s}gbHQH’ρ VHJournalnofnHighnEnergynPhysicsTH2015THZXY^THY 5.4 33

(2015-2015)

25



82 ~ργrνχHτorHtχρHproπuνtψonHoτHπγrkHmγttρrHψnHγssoνψγtψonHwψtχHtopUquγrkHpγψrsHψnHtχρHsψnφlρUlρptonH
τψnγlHstγtρHψnHprotonUprotonHνollψsψonsHγtHPHsqrt{s}gbHQH’ρ VHJournalnofnHighnEnergynPhysicsTH2015THZXY^THY 5.4 17

81 ~ργrνχHτorHγHνχγrφρπHrψφφsHμosonHψnHppHνollψsψonsHγtHPHsqrt{s}gbHQH’ρ VHJournalnofnHighnEnergynPhysicsTH
2015THZXY^THY 5.4 61

80 ~ργrνχHτorHsupρrsymmρtryHψnHtχρHvρνtorUμosonHτusψonHtopoloφyHψnHprotonUprotonHνollψsψonsHγtHPH
sqrt{s}gbHQH’ρ VHJournalnofnHighnEnergynPhysicsTH2015THZXY^THY 5.4 11

79 ~ργrνχHτorHγHlψφχtHνχγrφρπHrψφφsHμosonHπρνγyψnφHtoHPHmγtχrm{ν}ovρrlψnρ{mγtχrm{s}}HQHψnHppHνollψsψonsH
γtHPHsqrt{s}gbHQH’ρ VHJournalnofnHighnEnergynPhysicsTH2015THZXY^THYU[a 5.4 33

78 ~ργrνχHτorHvρνtorUlψkρH’HquγrksHπρνγyψnφHtoHtopHquγrksHγnπHrψφφsHμosonsHψnHtχρHγllUχγπronψνHνχγnnρlH
usψnφHjρtHsuμstruνturρVHJournalnofnHighnEnergynPhysicsTH2015THZXY^THY 5.4 16

77 ~ργrνχHτorHnρutrγlHνolorUoνtρtHwργkUtrψplρtHsνγlγrHpγrtψνlρsHψnHprotonUprotonHνollψsψonsHγtHPHsqrt{s}gbHQH
’ρ VHJournalnofnHighnEnergynPhysicsTH2015THZXY^THY 5.4

76 ~ργrνχHτorHγHrψφφsHμosonHψnHtχρHmγssHrγnφρHτromHY]^HtoHYXXXHqρ HπρνγyψnφHtoHγHpγψrHoτH¯HorHℓH
μosonsVHJournalnofnHighnEnergynPhysicsTH2015THZXY^THY 5.4 73

75
zrρνψsρHπρtρrmψnγtψonHoτHtχρHmγssHoτHtχρHrψφφsHμosonHγnπHtρstsHoτHνompγtψμψlψtyHoτHψtsHνouplψnφsH
wψtχHtχρHstγnπγrπHmoπρlHprρπψνtψonsHusψnφHprotonHνollψsψonsHγtHaHγnπHb−pormulγdHsρρHtρxt]VHEuropeann
PhysicalnJournalnCTH2015THa^THZYZ

4.2 399

74 wργsurρmρntHoτHtχρHℓ˛‡HproπuνtψonHνrossHsρνtψonHψnHppHνollψsψonsHγtHbH’ρ HγnπHsργrνχHτorHγnomγlousH
trψplρHφγuφρHμosonHνouplψnφsVHJournalnofnHighnEnergynPhysicsTH2015THZXY^THY 5.4 7

73
wργsurρmρntHoτHtχρHψnνlusψvρH[UjρtHproπuνtψonHπψττρrρntψγlHνrossHsρνtψonHψnHprotonUprotonHνollψsψonsH
γtHaH’ρ ´ γnπHπρtρrmψnγtψonHoτHtχρHstronφHνouplψnφHνonstγntHψnHtχρH’ρ ´ rγnφρVHEuropeannPhysicaln
JournalnCTH2015THa^THYb_

4.2 41

72 wργsurρmρntHoτHtχρHπψττρrρntψγlHνrossHsρνtψonHτorHtopHquγrkHpγψrHproπuνtψonHψnHppHνollψsψonsHγtH
−pormulγdHsρρHtρxt]VHEuropeannPhysicalnJournalnCTH2015THa^TH^]Z 4.2 98

71
wργsurρmρntsHoτHtχρH−pormulγdHsρρHtρxt]−pormulγdHsρρHtρxt]HproπuνtψonHνrossHsρνtψonsHψnHtχρH
−pormulγdHsρρHtρxt]HνχγnnρlHψnHprotonUprotonHνollψsψonsHγtH−pormulγdHsρρHtρxt]HγnπH−pormulγdHsρρH
tρxt]HγnπHνomμψnρπHνonstrγψntsHonHtrψplρHφγuφρHνouplψnφsVHEuropeannPhysicalnJournalnCTH2015THa^TH^YY

4.2 25

70 mompγrψsonHoτHtχρHℓW˛‡HRHSHjρtsHtoH˛‡HSHjρtsHνrossHsρνtψonsHψnHppHνollψsψonsHγtHPHsqrt{s}gbHQH’ρ VHJournaln
ofnHighnEnergynPhysicsTH2015THZXY^THY 5.4 5

69 ~ργrνχHτorHnρutrγlHw~~wHrψφφsHμosonsHπρνγyψnφHψntoHγHpγψrHoτHμottomHquγrksVHJournalnofnHighn
EnergynPhysicsTH2015THZXY^THY 5.4 18
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