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h Paper IF Citations

458
wργsurρmρntHoτHπouμlρUpγrtonHsνγttρrinψHinHinνlusivρHproπuνtionHoτHτourHjρtsHwithHlowHtrγnsvρrsρH
momρntumHinHprotonUprotonHνollisionsHγtHLLHsqrt{s}HLLHgHY[H‘ρ–VHJournalyofyHighyEnergyyPhysicsTH
2022THZXZZTHY

5.4 0

457 ~tuπyHoτHquγrkHγnπHψluonHjρtHsuμstruνturρHinH±SjρtHγnπHπijρtHρvρntsHτromHppHνollisionsVHJournalyofy
HighyEnergyyPhysicsTH2022THZXZZTHY 5.4 0

456
snνlusivρHγnπHπiττρrρntiγlHνrossHsρνtionHmργsurρmρntsHoτHsinψlρHtopHquγrkHproπuνtionHinHγssoνiγtionH
withHγH±HμosonHinHprotonUprotonHνollisionsHγtHLLHsqrt{s}HLLHgHY[H‘ρ–VHJournalyofyHighyEnergyyPhysicsTH
2022THZXZZTHY

5.4 0

455
~ργrνhHτorHτlγvorUνhγnψinψHnρutrγlHνurrρntHintρrγνtionsHoτHthρHtopHquγrkHγnπHthρHriψψsHμosonH
πρνγyinψHtoHγHμottomHquγrkUγntiquγrkHpγirHγtHLLHsqrt{s}HLLHgHY[H‘ρ–VHJournalyofyHighyEnergyyPhysicsTH
2022THZXZZTHY

5.4 1

454 ~ργrνhHτorHlonψUlivρπHpγrtiνlρsHπρνγyinψHtoHlρptonsHwithHlγrψρHimpγνtHpγrγmρtρrHinHprotonUprotonH
νollisionsHγtHVVHEuropeanyPhysicalyJournalyCTH2022THbZTHY^[ 4.2 0

453 ~ργrνhHτorHlonψUlivρπHpγrtiνlρsHproπuνρπHinHγssoνiγtionHwithHγH±HμosonHinHprotonUprotonHνollisionsHγtH
LLHsqrt{s}HLLHgHY[H‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2022THZXZZTHY 5.4 0

452 ~tuπyHoτHπijρtHρvρntsHwithHlγrψρHrγpiπityHsρpγrγtionHinHprotonUprotonHνollisionsHγtHLLHsqrt{s}HLLHgH
ZVa_H‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2022THZXZZTHY 5.4

451 ~ργrνhHτorHlowUmγssHπilρptonHrρsonγnνρsHinHriψψsHμosonHπρνγysHtoHτourUlρptonHτinγlHstγtρsHinH
protonUprotonHνollisionsHγtHVVHEuropeanyPhysicalyJournalyCTH2022THbZTHZcX 4.2 0

450
~ργrνhHτorHsupρrsymmρtryHinHτinγlHstγtρsHwithHtwoHorHthrρρHsoτtHlρptonsHγnπHmissinψHtrγnsvρrsρH
momρntumHinHprotonUprotonHνollisionsHγtHLLHsqrt{s}HLLHgHY[H‘ρ–VHJournalyofyHighyEnergyyPhysicsTH
2022THZXZZTHY

5.4 0

449 ~ργrνhHτorHγHriψhtUhγnπρπH—HμosonHγnπHγHhργvyHnρutrinoHinHprotonUprotonHνollisionsHγtHLLHsqrt{s}HLLH
gHY[H‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2022THZXZZTHY 5.4 0

448 ~ργrνhHτorHγHhργvyHrρsonγnνρHπρνγyinψHintoHγHtopHquγrkHγnπHγH—HμosonHinHthρHlρptonSjρtsHτinγlHstγtρH
γtHLLHsqrt{s}HLLHgHY[H‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2022THZXZZTHY 5.4 0

447 ~ργrνhHτorHhργvyHrρsonγnνρsHπρνγyinψHtoH±±HorH±—HγnπHγxionUlikρHpγrtiνlρsHmρπiγtinψHnonrρsonγntH
±±HorH±rHproπuνtionHγtHLLHsqrt{s}HLLHgHY[H‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2022THZXZZTHY 5.4 0

446 wργsurρmρntHγnπH{mnHγnγlysisHoτHπouμlρUπiττρrρntiγlHinνlusivρHjρtHνrossHsρνtionsHinHprotonUprotonH
νollisionsHγtHLLHsqrt{s}HLLHgHY[H‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2022THZXZZTHY 5.4 0

445 ~ργrνhHτorHρlρνtrowργkHproπuνtionHoτHνhγrψinosHγnπHnρutrγlinosHinHprotonUprotonHνollisionsHγtHLLH
sqrt{s}HLLHgHY[H‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2022THZXZZTHY 5.4 0

444 wργsurρmρntHoτHthρHinνlusivρHLLHmγthrm{t}ovρrlinρ{mγthrm{t}}HLLHproπuνtionHνrossHsρνtionHinH
protonUprotonHνollisionsHγtHLLHsqrt{s}HLLHgH^VXZH‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2022THZXZZTHY 5.4

443 momμinρπHsργrνhρsHτorHthρHproπuνtionHoτHsupρrsymmρtriνHtopHquγrkHpγrtnρrsHinHprotonUprotonH
νollisionsHγtVHEuropeanyPhysicalyJournalyCTH2021THbYTHcaX 4.2 3

442 ~ργrνhHτorHγHhργvyHriψψsHμosonHπρνγyinψHintoHtwoHliψhtρrHriψψsHμosonsHinHthρHˇ�ˇ�μμHτinγlHstγtρHγtHY[H
‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2021THZXZYTHY 5.4 2
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441 ~ργrνhHτorHnρwHpγrtiνlρsHinHρvρntsHwithHρnρrψρtiνHjρtsHγnπHlγrψρHmissinψHtrγnsvρrsρHmomρntumHinH
protonUprotonHνollisionsHγtHLLHsqrt{s}HLLHgHY[H‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2021THZXZYTHY 5.4 3

440 yμsρrvγtionHoτHt—HproπuνtionHinHthρHsinψlρUlρptonHνhγnnρlHinHppHνollisionsHγtHPHsqrt{s}HQHgHY[H‘ρ–VH
JournalyofyHighyEnergyyPhysicsTH2021THZXZYTHY 5.4 0

439 ~ργrνhHτorHνhγrψinoUnρutrγlinoHproπuνtionHinHρvρntsHwithHriψψsHγnπH—HμosonsHusinψHY[aHτμâ��YHoτH
protonUprotonHνollisionsHγtHPHsqrt{s}HQHgHY[H‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2021THZXZYTHY 5.4 1

438 wργsurρmρntsHoτHthρHppHUhH—´–˛‡˛‡HγnπHppHUhH±˛‡˛‡HνrossHsρνtionsHγtHPHsqrt{mγthrm{s}}HQHgHY[H‘ρ–HγnπH
limitsHonHγnomγlousHquγrtiνHψγuψρHνouplinψsVHJournalyofyHighyEnergyyPhysicsTH2021THZXZYTHY 5.4 1

437 ~ργrνhHτorHπγrkHphotonsHinHriψψsHμosonHproπuνtionHviγHvρνtorHμosonHτusionHinHprotonUprotonH
νollisionsHγtHPHsqrt{s}HQHgHY[H‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2021THZXZYTHY 5.4 2

436 wργsurρmρntsHoτHproπuνtionHνrossHsρνtionsHγnπHνonstrγintsHonHγnomγlousHtriplρHψγuψρHνouplinψsH
γtVHEuropeanyPhysicalyJournalyCTH2021THbYTHZXX 4.2 5

435 wργsurρmρntHoτHthρHinνlusivρHγnπHπiττρrρntiγlHriψψsHμosonHproπuνtionHνrossHsρνtionsHinHthρH
lρptoniνH——HπρνγyHmoπρHγtHPHsqrt{s}HQHgHY[H‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2021THZXZYTHY 5.4 3

434
~ργrνhHτorHnonrρsonγntHriψψsHμosonHpγirHproπuνtionHinHτinγlHstγtρsHwithHtwoHμottomHquγrksHγnπH
twoHphotonsHinHprotonUprotonHνollisionsHγtHPHsqrt{s}HQHgHY[H‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2021TH
ZXZYTHY

5.4 4

433 ~ργrνhHτorHnρwHphysiνsHinHtopHquγrkHproπuνtionHwithHγππitionγlHlρptonsHinHprotonUprotonHνollisionsH
γtHPHsqrt{s}HQHgHY[H‘ρ–HusinψHρττρνtivρHτiρlπHthρoryVHJournalyofyHighyEnergyyPhysicsTH2021THZXZYTHY 5.4 4

432 wργsurρmρntHoτHπiττρrρntiγlHνrossHsρνtionsHτorH±HμosonsHproπuνρπHinHγssoνiγtionHwithHνhγrmHjρtsHinH
ppHνollisionsHγtHPHsqrt{s}HQHgHY[H‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2021THZXZYTHY 5.4 1

431
~ργrνhHτorHsupρrsymmρtryHinHτinγlHstγtρsHwithHtwoHoppositρlyHνhγrψρπHsγmρUτlγvorHlρptonsHγnπH
missinψHtrγnsvρrsρHmomρntumHinHprotonUprotonHνollisionsHγtHPHsqrt{s}HQHgHY[H‘ρ–VHJournalyofyHighy
EnergyyPhysicsTH2021THZXZYTHY

5.4 6

430 nρvρlopmρntHγnπHvγliπγtionHoτHro}—sq´ aHtunρsHτromHmw~HunπρrlyinψUρvρntHmργsurρmρntsVH
EuropeanyPhysicalyJournalyCTH2021THbYTH[YZ 4.2 1

429 knψulγrHγnγlysisHoτHthρHπρνγyHlSHUhHuRPbcZQS˛…S˛…â��HinHprotonUprotonHνollisionsHγtHPHsqrt{mγthrm{s}}HQHgH
bH‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2021THZXZYTHY 5.4 2

428 wργsurρmρntHoτHthρHriψψsHμosonHproπuνtionHrγtρHinHγssoνiγtionHwithHtopHquγrksHinHτinγlHstγtρsHwithH
ρlρνtronsTHmuonsTHγnπHhγπroniνγllyHπρνγyinψHtγuHlρptonsHγtVHEuropeanyPhysicalyJournalyCTH2021THbYTH[ab 4.2 5

427 wργsurρmρntHoτHμHjρtHshγpρsHinHprotonUprotonHνollisionsHγtHPHsqrt{s}HQHgH^VXZH‘ρ–VHJournalyofyHighy
EnergyyPhysicsTH2021THZXZYTHY 5.4 0

426 pirstHmργsurρmρntHoτHlγrψρHγrργHjρtHtrγnsvρrsρHmomρntumHspρνtrγHinHhργvyUionHνollisionsVHJournaly
ofyHighyEnergyyPhysicsTH2021THZXZYTHY 5.4 2

425 ~tuπyHoτHnrρllU¯γnHπimuonHproπuνtionHinHprotonUlργπHνollisionsHγtHPHsqrt{s_{mγthrm{xx}}}HQHgHbVY_H
‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2021THZXZYTHY 5.4 0

424
wργsurρmρntsHoτHthρHπiττρrρntiγlHνrossHsρνtionsHoτHthρHproπuνtionHoτH±HSHjρtsHγnπH˛‡HSHjρtsHγnπHoτH±H
μosonHρmissionHνollinργrHwithHγHjρtHinHppHνollisionsHγtHPHsqrt{s}HQHgHY[H‘ρ–VHJournalyofyHighyEnergyy
PhysicsTH2021THZXZYTHY

5.4
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423 snUmρπiumHmoπiτiνγtionHoτHπijρtsHinHzμzμHνollisionsHγtHPHsqrt{s_{mγthrm{xx}}}HQHgH^VXZH‘ρ–VHJournaly
ofyHighyEnergyyPhysicsTH2021THZXZYTHY 5.4 0

422
wργsurρmρntHoτHthρH±HμosonHπiττρrρntiγlHproπuνtionHνrossHsρνtionHusinψHitsHinvisiμlρHπρνγyHmoπρHP±H
UhHPHnuHovρrlinρ{nu}HQQHinHprotonUprotonHνollisionsHγtHPHsqrt{s}HQHgHY[H‘ρ–VHJournalyofyHighyEnergyyPhysicsTH
2021THZXZYTHY

5.4

421 wργsurρmρntsHoτHproπuνtionHνrossHsρνtionsHoτHthρHriψψsHμosonHinHthρHτourUlρptonHτinγlHstγtρHinH
protonUprotonHνollisionsHγtVHEuropeanyPhysicalyJournalyCTH2021THbYTH]bb 4.2 5

420 wργsurρmρntsHoτHriψψsHμosonHproπuνtionHνrossHsρνtionsHγnπHνouplinψsHinHthρHπiphotonHπρνγyH
νhγnnρlHγtHPHsqrt{mγthrm{s}}HQHgHY[H‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2021THZXZYTHY 5.4 3

419 ~ργrνhHτorHrρsonγntHγnπHnonrρsonγntHnρwHphρnomρnγHinHhiψhUmγssHπilρptonHτinγlHstγtρsHγtHPHsqrt{s}H
QHgHY[H‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2021THZXZYTHY 5.4 5

418 ~ργrνhHτorHthρHlρptonHτlγvorHviolγtinψHπρνγyHˇ�HUhH[˛…HinHprotonUprotonHνollisionsHγtHPHsqrt{mγthrm{s}}HQHgH
Y[H‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2021THZXZYTHY 5.4 1

417 ~ργrνhHτorHπγrkHmγttρrHproπuνρπHinHγssoνiγtionHwithHγHlρptoniνγllyHπρνγyinψHμosonHinHprotonUprotonH
νollisionsHγtVHEuropeanyPhysicalyJournalyCTH2021THbYTHY[ 4.2 7

416 oviπρnνρHτorHriψψsHμosonHπρνγyHtoHγHpγirHoτHmuonsVHJournalyofyHighyEnergyyPhysicsTH2021THZXZYTHY 5.4 14

415 ~ργrνhHτorHtopHsquγrkHpγirHproπuνtionHusinψHπilρptonHτinγlHstγtρsHinHνollisionHπγtγHνollρνtρπHγtVH
EuropeanyPhysicalyJournalyCTH2021THbYTH[ 4.2 5

414 w’~imdHγHmoπρlUunspρνiτiνHsργrνhHτorHnρwHphysiνsHinHprotonUprotonHνollisionsHγtVHEuropeanyPhysicaly
JournalyCTH2021THbYTH_Zc 4.2 4

413 ~ργrνhHτorHγHhργvyHvρνtorHrρsonγnνρHπρνγyinψHtoHγH´ μosonHγnπHγHriψψsHμosonHinHprotonUprotonH
νollisionsHγtVHEuropeanyPhysicalyJournalyCTH2021THbYTH_bb 4.2 0

412 ~ργrνhHτorHνhγrψρπHriψψsHμosonsHproπuνρπHinHvρνtorHμosonHτusionHproνρssρsHγnπHπρνγyinψHintoH
vρνtorHμosonHpγirsHinHprotonUprotonHνollisionsHγtVHEuropeanyPhysicalyJournalyCTH2021THbYTHaZ[ 4.2 3

411 wργsurρmρntsHoτHγnψulγrHπistγnνρHγnπHmomρntumHrγtioHπistriμutionsHinHthrρρUjρtHγnπHSHtwoUjρtH
τinγlHstγtρsHinHνollisionsVHEuropeanyPhysicalyJournalyCTH2021THbYTHb^Z 4.2 0

410 zrρνisionHluminosityHmργsurρmρntHinHprotonUprotonHνollisionsHγtHinHZXY^HγnπHZXY_HγtHmw~VH
EuropeanyPhysicalyJournalyCTH2021THbYTHbXX 4.2 7

409 wργsurρmρntHoτHpromptHopρnUνhγrmHproπuνtionHνrossHsρνtionsHinHprotonUprotonHνollisionsHγtHLLH
sqrt{s}HLLHgHY[H‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2021THZXZYTHY 5.4

408 wργsurρmρntHoτHthρHinνlusivρHγnπHπiττρrρntiγlHtLLHovρrlinρ{t}HLL˛‡HνrossHsρνtionsHinHthρHsinψlρUlρptonH
νhγnnρlHγnπHop‘HintρrprρtγtionHγtHLLHsqrt{s}HLLHgHY[H‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2021THZXZYTHY 5.4 0

407 wργsurρmρntHoτHthρHtopHquγrkHmγssHusinψHρvρntsHwithHγHsinψlρHrρνonstruνtρπHtopHquγrkHinHppH
νollisionsHγtHLLHsqrt{s}HLLHgHY[H‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2021THZXZYTHY 5.4 0

406 zroμinψHρττρνtivρHτiρlπHthρoryHopρrγtorsHinHthρHγssoνiγtρπHproπuνtionHoτHtopHquγrksHwithHγH±HμosonH
inHmultilρptonHτinγlHstγtρsHγtHLLHsqrt{s}HLLHgHY[H‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2021THZXZYTHY 5.4 0
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405 ~ργrνhHτorHγHhργvyHrρsonγnνρHπρνγyinψHtoHγHtopHquγrkHγnπHγH—HμosonHγtHLLHsqrt{s}HLLHgHY[H‘ρ–HinHthρH
τullyHhγπroniνHτinγlHstγtρVHJournalyofyHighyEnergyyPhysicsTH2021THZXZYTHY 5.4 1

404 zρrτormγnνρHoτHthρHmw~HvρvρlUYHtriψψρrHinHprotonUprotonHνollisionsHγtHâ��sHgHY[H‘ρ–VHJournalyofy
InstrumentationTH2020THY^THzYXXYaUzYXXYa 1 23

403 ~ργrνhHτorHπρνγysHoτHthρHYZ^Hqρ–HriψψsHμosonHintoHγH±HμosonHγnπHγHˇ�HorHiHmρsonVHJournalyofyHighy
EnergyyPhysicsTH2020THZXZXTHY 5.4 2

402 ~ργrνhHτorHπirρνtHtopHsquγrkHpγirHproπuνtionHinHρvρntsHwithHonρHlρptonTHjρtsTHγnπHmissinψHtrγnsvρrsρH
momρntumHγtHY[H‘ρ–HwithHthρHmw~HρxpρrimρntVHJournalyofyHighyEnergyyPhysicsTH2020THZXZXTHY 5.4 12

401 ~ργrνhHτorHhiψhHmγssHπijρtHrρsonγnνρsHwithHγHnρwHμγνkψrounπHprρπiνtionHmρthoπHinHprotonUprotonH
νollisionsHγtHPHsqrt{s}HQHgHY[H‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2020THZXZXTHY 5.4 20

400
~ργrνhHτorHsupρrsymmρtryHinHprotonUprotonHνollisionsHγtHPHsqrt{s}HQHgHY[H‘ρ–HinHρvρntsHwithH
hiψhUmomρntumH±HμosonsHγnπHmissinψHtrγnsvρrsρHmomρntumVHJournalyofyHighyEnergyyPhysicsTH2020TH
ZXZXTHY

5.4 1

399 wργsurρmρntHoτHtopHquγrkHpγirHproπuνtionHinHγssoνiγtionHwithHγH±HμosonHinHprotonUprotonHνollisionsH
γtHPHsqrt{mγthrm{s}}HQHgHY[H‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2020THZXZXTHY 5.4 8

398 ~ργrνhHτorHγnHρxνitρπHlρptonHthγtHπρνγysHviγHγHνontγνtHintρrγνtionHtoHγHlρptonHγnπHtwoHjρtsHinH
protonUprotonHνollisionsHγtHPHsqrt{s}HQHgHY[H‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2020THZXZXTHY 5.4 1

397
~ργrνhHτorHnρwHnρutrγlHriψψsHμosonsHthrouψhHthρHPHmγthrm{r}toHmγthrm{±k}toH
{ρll}√{S}{ρll}√{U}mγthrm{μ}ovρrlinρ{mγthrm{μ}}HQHproνρssHinHppHνollisionsHγtHPHsqrt{s}HQHgHY[H‘ρ–VH
JournalyofyHighyEnergyyPhysicsTH2020THZXZXTHY

5.4 10

396 ~ργrνhHτorHπirρνtHpγirHproπuνtionHoτHsupρrsymmρtriνHpγrtnρrsHtoHthρHlρptonHinHprotonUprotonH
νollisionsHγtVHEuropeanyPhysicalyJournalyCTH2020THbXTHYbc 4.2 3

395 wixρπHhiψhρrUorπρrHγnisotropiνHτlowHγnπHnonlinργrHrρsponsρHνoρττiνiρntsHoτHνhγrψρπHpγrtiνlρsHinH
νollisionsHγtHγnπH^VXZVHEuropeanyPhysicalyJournalyCTH2020THbXTH^[] 4.2 6

394
wργsurρmρntHoτHthρHνrossHsρνtionHτorHρlρνtrowργkHproπuνtionHoτHγH±HμosonTHγHphotonHγnπHtwoHjρtsH
inHprotonUprotonHνollisionsHγtHPHsqrt{mγthrm{s}}HQHgHY[H‘ρ–HγnπHνonstrγintsHonHγnomγlousHquγrtiνH
νouplinψsVHJournalyofyHighyEnergyyPhysicsTH2020THZXZXTHY

5.4 7

393
nρtρrminγtionHoτHthρHstronψHνouplinψHνonstγntH˛–~Pm±QHτromHmργsurρmρntsHoτHinνlusivρH—´–HγnπH±H
μosonHproπuνtionHνrossHsρνtionsHinHprotonUprotonHνollisionsHγtHPHsqrt{mγthrm{s}}HQHgHaHγnπHbH‘ρ–VH
JournalyofyHighyEnergyyPhysicsTH2020THZXZXTHY

5.4 2

392
wργsurρmρntHoτHthρHtopHquγrkHτorwγrπUμγνkwγrπHproπuνtionHγsymmρtryHγnπHthρHγnomγlousH
νhromoρlρνtriνHγnπHνhromomγψnρtiνHmomρntsHinHppHνollisionsHγtHPHsqrt{s}HQHgHY[H‘ρ–VHJournalyofyHighy
EnergyyPhysicsTH2020THZXZXTHY

5.4 3

391 wργsurρmρntHoτHρlρνtrowργkHproπuνtionHoτHγHμosonHinHγssoνiγtionHwithHtwoHjρtsHinHprotonUprotonH
νollisionsHγtVHEuropeanyPhysicalyJournalyCTH2020THbXTH][ 4.2 6

390 ~ργrνhHτorHtopHsquγrkHpγirHproπuνtionHinHγHτinγlHstγtρHwithHtwoHtγuHlρptonsHinHprotonUprotonH
νollisionsHγtHPHsqrt{s}HQHgHY[H‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2020THZXZXTHY 5.4 1

389 oviπρnνρHτorHPtρxtH{—}tρxtH{—}QHproπuνtionHτromHπouμlρUpγrtonHintρrγνtionsHinHprotonâ��protonH
νollisionsHγtHPsqrt{s}HgHY[HTtρxtH{‘ρ–}HQVHEuropeanyPhysicalyJournalyCTH2020THbXTHY 4.2 4

388 ~ργrνhHτorHproπuνtionHoτHτourHtopHquγrksHinHτinγlHstγtρsHwithHsγmρUsiψnHorHmultiplρHlρptonsHinH
protonUprotonHνollisionsHγtVHEuropeanyPhysicalyJournalyCTH2020THbXTHa^ 4.2 24

(2020-2021)
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387 ~ργrνhρsHτorHphysiνsHμρyonπHthρHstγnπγrπHmoπρlHwithHthρHvγriγμlρHinHhγπroniνHτinγlHstγtρsHwithHγnπH
withoutHπisγppργrinψHtrγνksHinHprotonUprotonHνollisionsHγtVHEuropeanyPhysicalyJournalyCTH2020THbXTH[ 4.2 16

386 oxtrγνtionHγnπHvγliπγtionHoτHγHnρwHsρtHoτHmw~HpythiγbHtunρsHτromHunπρrlyinψUρvρntHmργsurρmρntsVH
EuropeanyPhysicalyJournalyCTH2020THbXTH] 4.2 61

385 ~ργrνhHτorHlρptonHτlγvourHviolγtinψHπρνγysHoτHγHnρutrγlHhργvyHriψψsHμosonHtoH˛…ˇ�HγnπHρˇ�HinH
protonUprotonHνollisionsHγtHPHsqrt{s}HQHgHY[H‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2020THZXZXTHY 5.4 6

384 kHsργrνhHτorHthρHstγnπγrπHmoπρlHriψψsHμosonHπρνγyinψHtoHνhγrmHquγrksVHJournalyofyHighyEnergyy
PhysicsTH2020THZXZXTHY 5.4 9

383 ~ργrνhHτorHγHhργvyHriψψsHμosonHπρνγyinψHtoHγHpγirHoτH—HμosonsHinHprotonUprotonHνollisionsHγtHPH
sqrt{s}HQHgHY[H‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2020THZXZXTHY 5.4 11

382 ~ργrνhHτorHπγrkHmγttρrHpγrtiνlρsHproπuνρπHinHγssoνiγtionHwithHγHriψψsHμosonHinHprotonUprotonH
νollisionsHγtHPHsqrt{mγthrm{s}}HQHgHY[H‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2020THZXZXTHY 5.4 7

381 kHmultiUπimρnsionγlHsργrνhHτorHnρwHhργvyHrρsonγnνρsHπρνγyinψHtoHμoostρπHTHTHorHμosonHpγirsHinHthρH
πijρtHτinγlHstγtρHγtHY[´ VHEuropeanyPhysicalyJournalyCTH2020THbXTHZ[a 4.2 10

380 wργsurρmρntHoτHsinψlρUπiττrγνtivρHπijρtHproπuνtionHinHprotonUprotonHνollisionsHγtHwithHthρHmw~HγnπH
‘y‘owHρxpρrimρntsVHEuropeanyPhysicalyJournalyCTH2020THbXTHYY_] 4.2 0

379 wργsurρmρntHoτHπiττρrρntiγlHνrossHsρνtionsHγnπHνhγrψρHrγtiosHτorHUνhγnnρlHsinψlρHtopHquγrkH
proπuνtionHinHprotonUprotonHνollisionsHγtVHEuropeanyPhysicalyJournalyCTH2020THbXTH[aX 4.2 4

378
wργsurρmρntHoτHPhμoxH{t}{μγr{hμoxH{t}}}QHnormγlisρπHmultiUπiττρrρntiγlHνrossHsρνtionsHinHP{tρxtH
{p}}{tρxtH{p}}HQHνollisionsHγtHPsqrt{s}gY[T{tρxtH{‘ρ–}}HQTHγnπHsimultγnρousHπρtρrminγtionHoτHthρHstronψH
νouplinψHstrρnψthTHtopHquγrkHpolρHmγssTHγnπHpγrtonHπistriμutionHτunνtionsVHEuropeanyPhysicaly
JournalyCTH2020THbXTHY

4.2 13

377
~ργrνhHτorHγHνhγrψρπHriψψsHμosonHπρνγyinψHintoHtopHγnπHμottomHquγrksHinHρvρntsHwithHρlρνtronsHorH
muonsHinHprotonUprotonHνollisionsHγtHPHsqrt{mγthrm{s}}HQHgHY[H‘ρ–VHJournalyofyHighyEnergyyPhysicsTH
2020THZXZXTHY

5.4 16

376 nρpρnπρnνρHoτHinνlusivρHjρtHproπuνtionHonHthρHγntiUk‘HπistγnνρHpγrγmρtρrHinHppHνollisionsHγtHPH
sqrt{mγthrm{s}}HQHgHY[H‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2020THZXZXTHY 5.4 3

375 snνlusivρHsργrνhHτorHhiψhlyHμoostρπHriψψsHμosonsHπρνγyinψHtoHμottomHquγrkUγntiquγrkHpγirsHinH
protonUprotonHνollisionsHγtHPHsqrt{s}HQHgHY[H‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2020THZXZXTHY 5.4 1

374 ‘hρHproπuνtionHoτHisolγtρπHphotonsHinHzμzμHγnπHppHνollisionsHγtHPHsqrt{s_{mγthrm{xx}}}HQHgH^VXZH‘ρ–VH
JournalyofyHighyEnergyyPhysicsTH2020THZXZXTHY 5.4 2

373 snvρstiψγtionHintoHthρHρvρntUγνtivityHπρpρnπρnνρHoτHiPn~QHrρlγtivρHproπuνtionHinHprotonUprotonH
νollisionsHγtHPHsqrt{s}HQHgHaH‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2020THZXZXTHY 5.4 3

372 kHnρρpHxρurγlHxρtworkHτorH~imultγnρousHostimγtionHoτHμHtρtHonρrψyHγnπH}ρsolutionVHComputingy
andySoftwareyforyBigyScienceTH2020TH]THYX 6 3

371 ~ργrνhHτorHρlρνtrowργkHproπuνtionHoτHγHvρνtorUlikρH‘HquγrkHusinψHτullyHhγπroniνHτinγlHstγtρsVHJournaly
ofyHighyEnergyyPhysicsTH2020THZXZXTHY 5.4 8

370
~ργrνhHτorHγHhργvyHpsρuπosνγlγrHriψψsHμosonHπρνγyinψHintoHγHYZ^Hqρ–HriψψsHμosonHγnπHγH±HμosonHinH
τinγlHstγtρsHwithHtwoHtγuHγnπHtwoHliψhtHlρptonsHγtHPHsqrt{s}HQHgHY[H‘ρ–VHJournalyofyHighyEnergyyPhysicsTH
2020THZXZXTHY

5.4 5
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369 wργsurρmρntHoτHpropρrtiρsHoτHPH{mγthrm{l}}_{mγthrm{s}}√XHQUhH˛…S˛…â��HπρνγysHγnπHsργrνhHτorHlXUhH˛…S˛…â��H
withHthρHmw~HρxpρrimρntVHJournalyofyHighyEnergyyPhysicsTH2020THZXZXTHY 5.4 10

368 ~ργrνhHτorHγHliψhtHpsρuπosνγlγrHriψψsHμosonHinHthρHμoostρπH˛…˛…ˇ� ˇ�HτinγlHstγtρHinHprotonUprotonH
νollisionsHγtHPHsqrt{s}HQHgHY[H‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2020THZXZXTHY 5.4 9

367 zρrτormγnνρHoτHthρHrρνonstruνtionHγnπHiπρntiτiνγtionHoτHhiψhUmomρntumHmuonsHinHprotonUprotonH
νollisionsHγtHâ��sHgHY[H‘ρ–VHJournalyofyInstrumentationTH2020THY^THzXZXZaUzXZXZa 1 11

366 wργsurρmρntHoτHquγrkUHγnπHψluonUlikρHjρtHτrγνtionsHusinψHjρtHνhγrψρHinHzμzμHγnπHppHνollisionsHγtH
^VXZH‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2020THZXZXTHY 5.4 4

365 wργsurρmρntHoτHthρHνrossHsρνtionHτorHPHmγthrm{t}ovρrlinρ{mγthrm{t}}HQHproπuνtionHwithHγππitionγlH
jρtsHγnπHμHjρtsHinHppHνollisionsHγtHPHsqrt{s}HQHgHY[H‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2020THZXZXTHY 5.4 1

364 ~ργrνhHτorHνhγrψρπHriψψsHμosonsHπρνγyinψHintoHγHtopHγnπHγHμottomHquγrkHinHthρHγllUjρtHτinγlHstγtρHoτH
ppHνollisionsHγtHPHsqrt{s}HQHgHY[H‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2020THZXZXTHY 5.4 13

363 ~ργrνhHτorHhργvyHriψψsHμosonsHπρνγyinψHtoHγHtopHquγrkHpγirHinHprotonUprotonHνollisionsHγtHPHsqrt{s}HQH
gHY[H‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2020THZXZXTHY 5.4 18

362 ~tuπyHoτHνρntrγlHρxνlusivρHproπuνtionHinHprotonUprotonHνollisionsHγtHγnπHY[‘ρ–VHEuropeanyPhysicaly
JournalyCTH2020THbXTHaYb 4.2 2

361 ~ργrνhHτorHphysiνsHμρyonπHthρHstγnπγrπHmoπρlHinHρvρntsHwithHjρtsHγnπHtwoHsγmρUsiψnHorHγtHlργstH
thrρρHνhγrψρπHlρptonsHinHprotonUprotonHνollisionsHγtVHEuropeanyPhysicalyJournalyCTH2020THbXTHa^Z 4.2 2

360 ~ργrνhHτorHphysiνsHμρyonπHthρHstγnπγrπHmoπρlHinHmultilρptonHτinγlHstγtρsHinHprotonUprotonH
νollisionsHγtHPHsqrt{s}HQHgHY[H‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2020THZXZXTHY 5.4 8

359 wργsurρmρntHoτHthρHtopHquγrkHpγirHproπuνtionHνrossHsρνtionHinHπilρptonHτinγlHstγtρsHνontγininψHonρH
ˇ�HlρptonHinHppHνollisionsHγtHPHsqrt{s}HQHgHY[H‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2020THZXZXTHY 5.4 0

358 kzimuthγlHsρpγrγtionHinHnργrlyHμγνkUtoUμγνkHjρtHtopoloψiρsHinHinνlusivρHZUHγnπH[UjρtHρvρntsHinH
νollisionsHγtVHEuropeanyPhysicalyJournalyCTH2019THacTHaa[ 4.2 0

357 ~ργrνhHτorHνhγrψρπHriψψsHμosonsHinHthρHr´–HUhHˇ�´–˛‰ˇ�HπρνγyHνhγnnρlHinHprotonUprotonHνollisionsHγtHPH
sqrt{s}gY[HQH‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2019THZXYcTHY 5.4 24

356 ~ργrνhHτorHrρsonγntHproπuνtionHoτHsρνonπUψρnρrγtionHslρptonsHwithHsγmρUsiψnHπimuonHρvρntsHinH
protonUprotonHνollisionsHγtVHEuropeanyPhysicalyJournalyCTH2019THacTH[X^ 4.2 2

355
~ργrνhHτorHsupρrsymmρtryHwithHγHνomprρssρπHmγssHspρνtrumHinHthρHvρνtorHμosonHτusionHtopoloψyH
withHYUlρptonHγnπHXUlρptonHτinγlHstγtρsHinHprotonUprotonHνollisionsHγtHPHsqrt{s}HQHgHY[H‘ρ–VHJournalyofy
HighyEnergyyPhysicsTH2019THZXYcTHY

5.4 8

354 ~ργrνhHτorHγHlowUmγssHˇ�â��ˇ�SHrρsonγnνρHinHγssoνiγtionHwithHγHμottomHquγrkHinHprotonUprotonH
νollisionsHγtHPHsqrt{s}HQHgHY[H‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2019THZXYcTHY 5.4 4

353
~ργrνhHτorHthρHγssoνiγtρπHproπuνtionHoτHthρHriψψsHμosonHγnπHγHvρνtorHμosonHinHprotonUprotonH
νollisionsHγtHPHsqrt{s}HQHgHY[H‘ρ–HviγHriψψsHμosonHπρνγysHtoHˇ�HlρptonsVHJournalyofyHighyEnergyyPhysicsTH
2019THZXYcTHY

5.4 3

352 ~ργrνhHτorHthρHpγirHproπuνtionHoτHliψhtHtopHsquγrksHinHthρHρ´–˛…iHτinγlHstγtρHinHprotonUprotonHνollisionsH
γtHPHsqrt{s}gY[HQH‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2019THZXYcTHY 5.4 4

(2019-2020)
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351 momμinρπHmργsurρmρntsHoτHriψψsHμosonHνouplinψsHinHprotonUprotonHνollisionsHγtVHEuropeany
PhysicalyJournalyCTH2019THacTH]ZY 4.2 153

350 ~ργrνhHτorHsupρrsymmρtryHinHρvρntsHwithHγHphotonTHjρtsTHUjρtsTHγnπHmissinψHtrγnsvρrsρHmomρntumHinH
protonUprotonHνollisionsHγtHY[VHEuropeanyPhysicalyJournalyCTH2019THacTH]]] 4.2 1

349
wργsurρmρntsHoτHthρHppHUhH—±HinνlusivρHγnπHπiττρrρntiγlHproπuνtionHνrossHsρνtionsHγnπHνonstrγintsH
onHνhγrψρπHγnomγlousHtriplρHψγuψρHνouplinψsHγtHPHsqrt{s}HQHgHY[H‘ρ–VHJournalyofyHighyEnergyyPhysicsTH
2019THZXYcTHY

5.4 10

348 wργsurρmρntHoτHthρHproπuνtionHνrossHsρνtionTHthρHtopHquγrkHmγssTHγnπHthρHstronψHνouplinψH
νonstγntHusinψHπilρptonHρvρntsHinHppHνollisionsHγtVHEuropeanyPhysicalyJournalyCTH2019THacTH[_b 4.2 27

347 wργsurρmρntHoτHthρHρnρrψyHπρnsityHγsHγHτunνtionHoτHpsρuπorγpiπityHinHprotonâ��protonHνollisionsHγtH
Psqrt{s}HgY[TtρxtH{‘ρ–}HQVHEuropeanyPhysicalyJournalyCTH2019THacTHY 4.2 7

346
~ργrνhHτorHnonrρsonγntHriψψsHμosonHpγirHproπuνtionHinHthρHPH
mγthrm{μ}ovρrlinρ{mγthrm{μ}}mγthrm{μ}ovρrlinρ{mγthrm{μ}}HQHτinγlHstγtρHγtHPHsqrt{s}HQHgHY[H‘ρ–VH
JournalyofyHighyEnergyyPhysicsTH2019THZXYcTHY

5.4 4

345 ~ργrνhHτorHπγrkHmγttρrHproπuνρπHinHγssoνiγtionHwithHγHriψψsHμosonHπρνγyinψHtoHγHpγirHoτHμottomH
quγrksHinHprotonUprotonHνollisionsHγtVHEuropeanyPhysicalyJournalyCTH2019THacTHZbX 4.2 12

344 ~ργrνhHτorHνontγνtHintρrγνtionsHγnπHlγrψρHρxtrγHπimρnsionsHinHthρHπilρptonHmγssHspρνtrγHτromH
protonUprotonHνollisionsHγtHPHsqrt{s}gY[HQH‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2019THZXYcTHY 5.4 8

343 ~ργrνhHτorHvρνtorUlikρHquγrksHinHρvρntsHwithHtwoHoppositρlyHνhγrψρπHlρptonsHγnπHjρtsHinH
protonUprotonHνollisionsHγtVHEuropeanyPhysicalyJournalyCTH2019THacTH[_] 4.2 18

342 ~ργrνhHτorHsinψlρHproπuνtionHoτHvρνtorUlikρHquγrksHπρνγyinψHtoHγHtopHquγrkHγnπHγHμosonHinH
protonUprotonHνollisionsHγtVHEuropeanyPhysicalyJournalyCTH2019THacTHcX 4.2 6

341 ~tuπyHoτHthρHunπρrlyinψHρvρntHinHtopHquγrkHpγirHproπuνtionHinHνollisionsHγtHY[VHEuropeanyPhysicaly
JournalyCTH2019THacTHYZ[ 4.2 4

340 ~ργrνhHτorHrγrρHπρνγysHoτHγnπHriψψsHμosonsHtoHγnπHγHphotonHinHprotonUprotonHνollisionsHγtHgHY[VH
EuropeanyPhysicalyJournalyCTH2019THacTHc] 4.2 7

339 ~ργrνhHτorHnρwHphysiνsHinHτinγlHstγtρsHwithHγHsinψlρHphotonHγnπHmissinψHtrγnsvρrsρHmomρntumHinH
protonUprotonHνollisionsHγtHPHsqrt{s}gY[HQH‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2019THZXYcTHY 5.4 9

338
wργsurρmρntsHoτHPHmγthrm{t}ovρrlinρ{mγthrm{t}}HQHπiττρrρntiγlHνrossHsρνtionsHinHprotonUprotonH
νollisionsHγtHPHsqrt{mγthrm{s}}gY[HQH‘ρ–HusinψHρvρntsHνontγininψHtwoHlρptonsVHJournalyofyHighyEnergyy
PhysicsTH2019THZXYcTHY

5.4 15

337
~ργrνhHτorHPHmγthrm{t}ovρrlinρ{mγthrm{t}}mγthrm{r}HQHproπuνtionHinHthρHPHmγthrm{r}toH
mγthrm{μ}ovρrlinρ{mγthrm{μ}}HQHπρνγyHνhγnnρlHwithHlρptoniνHPHmγthrm{t}ovρrlinρ{mγthrm{t}}HQH
πρνγysHinHprotonUprotonHνollisionsHγtHPHsqrt{s}gY[HQH‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2019THZXYcTHY

5.4 17

336 ~ργrνhHτorHsupρrsymmρtryHinHρvρntsHwithHγHphotonTHγHlρptonTHγnπHmissinψHtrγnsvρrsρHmomρntumHinH
protonUprotonHνollisionsHγtHPHsqrt{s}HgHY[HQH‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2019THZXYcTHY 5.4 2

335
wργsurρmρntHoτHinνlusivρHγnπHπiττρrρntiγlHriψψsHμosonHproπuνtionHνrossHsρνtionsHinHthρHπiphotonH
πρνγyHνhγnnρlHinHprotonUprotonHνollisionsHγtHPHsqrt{s}gY[HQH‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2019TH
ZXYcTHY

5.4 8

334 ~ργrνhHτorHrρsonγntHPHmγthrm{t}ovρrlinρ{mγthrm{t}}HQHproπuνtionHinHprotonUprotonHνollisionsHγtHPH
sqrt{s}gY[HQH‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2019THZXYcTHY 5.4 13
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333 ~ργrνhHτorHproπuνtionHoτHriψψsHμosonHpγirsHinHthρHτourHμHquγrkHτinγlHstγtρHusinψHlγrψρUγrργHjρtsHinH
protonUprotonHνollisionsHγtHPHsqrt{s}gY[HQH‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2019THZXYcTHY 5.4 7

332 ~ργrνhHτorHhργvyHrρsonγnνρsHπρνγyinψHintoHtwoHriψψsHμosonsHorHintoHγHriψψsHμosonHγnπHγH—HorH±H
μosonHinHprotonUprotonHνollisionsHγtHY[H‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2019THZXYcTHY 5.4 7

331 ~ργrνhHτorHhργvyHwγjorγnγHnρutrinosHinHsγmρUsiψnHπilρptonHνhγnnρlsHinHprotonUprotonHνollisionsHγtHPH
sqrt{s}gY[HQH‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2019THZXYcTHY 5.4 14

330 wργsurρmρntHoτHπiττρrρntiγlHνrossHsρνtionsHτorHinνlusivρHisolγtρπUphotonHγnπHphotonSjρtH
proπuνtionHinHprotonUprotonHνollisionsHγtVHEuropeanyPhysicalyJournalyCTH2019THacTHZX 4.2 4

329
~ργrνhHτorHhργvyHnρutrinosHγnπHthirπUψρnρrγtionHlρptoquγrksHinHhγπroniνHstγtρsHoτHtwoHˇ�HlρptonsH
γnπHtwoHjρtsHinHprotonUprotonHνollisionsHγtHPHsqrt{s}gY[HQH‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2019TH
ZXYcTHY

5.4 18

328 ~ργrνhHτorHγH—iHμosonHπρνγyinψHtoHγHvρνtorUlikρHquγrkHγnπHγHtopHorHμottomHquγrkHinHthρHγllUjρtsHτinγlH
stγtρVHJournalyofyHighyEnergyyPhysicsTH2019THZXYcTHY 5.4 4

327 ~ργrνhHτorHtopHquγrkHpγrtnρrsHwithHνhγrψρH^W[HinHthρHsγmρUsiψnHπilρptonHγnπHsinψlρUlρptonHτinγlH
stγtρsHinHprotonUprotonHνollisionsHγtHPHsqrt{s}gY[HQH‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2019THZXYcTHY 5.4 9

326
snνlusivρHsργrνhHτorHsupρrsymmρtryHinHppHνollisionsHγtHPHsqrt{s}gY[HQH‘ρ–HusinψHrγzorHvγriγμlρsHγnπH
μoostρπHoμjρνtHiπρntiτiνγtionHinHzρroHγnπHonρHlρptonHτinγlHstγtρsVHJournalyofyHighyEnergyyPhysicsTH
2019THZXYcTHY

5.4 2

325 ~ργrνhHτorHπγrkHmγttρrHproπuνρπHinHγssoνiγtionHwithHγHsinψlρHtopHquγrkHorHγHtopHquγrkHpγirHinH
protonUprotonHνollisionsHγtHPHsqrt{s}gY[HQH‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2019THZXYcTHY 5.4 8

324 ~ργrνhHτorHρxνitρπHlρptonsHinHâ��â�� ˛‡HτinγlHstγtρsHinHprotonUprotonHνollisionsHγtHPHsqrt{mγthrm{s}}gY[HQH
‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2019THZXYcTHY 5.4 2

323 ~ργrνhHτorHnρwHpγrtiνlρsHπρνγyinψHtoHγHjρtHγnπHγnHρmρrψinψHjρtVHJournalyofyHighyEnergyyPhysicsTH2019TH
ZXYcTHY 5.4 15

322 ~ργrνhHτorHγHhργvyHrρsonγnνρHπρνγyinψHtoHγHtopHquγrkHγnπHγHvρνtorUlikρHtopHquγrkHinHthρHlρptonHSH
jρtsHτinγlHstγtρHinHppHνollisionsHγtHPsqrt{s}HgHY[TtρxtH{‘ρ–}HQVHEuropeanyPhysicalyJournalyCTH2019THacTHY 4.2 6

321 wργsurρmρntHoτHρxνlusivρH´ photoproπuνtionHinHultrγpρriphρrγlHpzμHνollisionsHγtVHEuropeanyPhysicaly
JournalyCTH2019THacTHaXZ 4.2 13

320 wργsurρmρntHoτHρxνlusivρHphotoproπuνtionHτromHprotonsHinHzμHνollisionsHγtVHEuropeanyPhysicaly
JournalyCTH2019THacTHZaa 4.2 19

319 ~ργrνhHτorHγHhργvyHpsρuπosνγlγrHμosonHπρνγyinψHtoHγH±HγnπHγHriψψsHμosonHγtVHEuropeanyPhysicaly
JournalyCTH2019THacTH^_] 4.2 20

318 ~ργrνhHτorHsupρrsymmρtryHinHτinγlHstγtρsHwithHphotonsHγnπHmissinψHtrγnsvρrsρHmomρntumHinH
protonUprotonHνollisionsHγtHY[H‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2019THZXYcTHY 5.4 5

317 wργsurρmρntHoτHthρHtopHquγrkHmγssHinHthρHγllUjρtsHτinγlHstγtρHγtHγnπHνomμinγtionHwithHthρH
lρptonSjρtsHνhγnnρlVHEuropeanyPhysicalyJournalyCTH2019THacTH[Y[ 4.2 13

316 ~ργrνhHτorHπγrkHphotonsHinHπρνγysHoτHriψψsHμosonsHproπuνρπHinHγssoνiγtionHwithH±HμosonsHinH
protonUprotonHνollisionsHγtHPHsqrt{s}HQHgHY[H‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2019THZXYcTHY 5.4 7

(2019-2019)
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315 ~ργrνhHτorHsupρrsymmρtryHusinψHriψψsHμosonHtoHπiphotonHπρνγysHγtHPHsqrt{s}HQHgHY[H‘ρ–VHJournalyofy
HighyEnergyyPhysicsTH2019THZXYcTHY 5.4 2

314 wργsurρmρntsHoτHπiττρrρntiγlH±HμosonHproπuνtionHνrossHsρνtionsHinHprotonUprotonHνollisionsHγtHPH
sqrt{s}HQHgHY[H‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2019THZXYcTHY 5.4 11

313 ~ργrνhHτorHγnomγlousHtriplρHψγuψρHνouplinψsHinH——HγnπH—±HproπuνtionHinHlρptonHSHjρtHρvρntsHinH
protonUprotonHνollisionsHγtHPHsqrt{s}HQHgHY[H‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2019THZXYcTHY 5.4 9

312 ~tuπyHoτHthρHPH{mγthrm{l}}√{S}toHmγthrm{t}WuppsiHovρrlinρ{vγmμπγ}mγthrm{p}HQHπρνγyHinH
protonUprotonHνollisionsHγtHPHsqrt{s}HQHgHbH‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2019THZXYcTHY 5.4 1

311
~ργrνhHτorHrρsonγnνρsHπρνγyinψHtoHγHpγirHoτHriψψsHμosonsHinHthρHμPHovρrlinρ{mγthrm{μ}}HQqPH
ovρrlinρ{mγthrm{q}}HQâ��â�� ˛‰HτinγlHstγtρHinHprotonUprotonHνollisionsHγtHPHsqrt{s}HQHgHY[H‘ρ–VHJournalyofyHighy
EnergyyPhysicsTH2019THZXYcTHY

5.4 5

310 wργsurρmρntsHoτHtriplρUπiττρrρntiγlHνrossHsρνtionsHτorHinνlusivρHisolγtρπUphotonSjρtHρvρntsHinH
νollisionsHγtVHEuropeanyPhysicalyJournalyCTH2019THacTHc_c 4.2 1

309 wργsurρmρntHoτHthρHπiττρrρntiγlHnrρllU¯γnHνrossHsρνtionHinHprotonUprotonHνollisionsHγtHPH
sqrt{mγthrm{s}}HQHgHY[H‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2019THZXYcTHY 5.4 6

308 ~ργrνhHτorHthρHproπuνtionHoτHτourHtopHquγrksHinHthρHsinψlρUlρptonHγnπHoppositρUsiψnHπilρptonHτinγlH
stγtρsHinHprotonUprotonHνollisionsHγtHPHsqrt{s}HQHgHY[H‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2019THZXYcTHY 5.4 2

307 wργsurρmρntHoτHthρHγvρrγψρHvρryHτorwγrπHρnρrψyHγsHγHτunνtionHoτHthρHtrγνkHmultipliνityHγtHνρntrγlH
psρuπorγpiπitiρsHinHprotonUprotonHνollisionsHγtVHEuropeanyPhysicalyJournalyCTH2019THacTHbc[ 4.2 6

306 ~ργrνhHτorHsupρrsymmρtryHinHprotonUprotonHνollisionsHγtHY[H‘ρ–HinHτinγlHstγtρsHwithHjρtsHγnπHmissinψH
trγnsvρrsρHmomρntumVHJournalyofyHighyEnergyyPhysicsTH2019THZXYcTHY 5.4 21

305 ~ργrνhHτorHnρwHphysiνsHinHtopHquγrkHproπuνtionHinHπilρptonHτinγlHstγtρsHinHprotonUprotonHνollisionsH
γtVHEuropeanyPhysicalyJournalyCTH2019THacTHbb_ 4.2 6

304 ~tuπyHoτHπijρtHρvρntsHwithHγHlγrψρHrγpiπityHψγpHμρtwρρnHthρHtwoHlργπinψHjρtsHinHppHνollisionsHγtVH
EuropeanyPhysicalyJournalyCTH2018THabTHZ]Z 4.2 4

303 wργsurρmρntHoτHthρH~plittinψHpunνtionHinHppHγnπHzμUzμHmollisionsHγtHsqrt[s_{xx}−g^VXZHH‘ρ–VH
PhysicalyReviewyLettersTH2018THYZXTHY]Z[XZ 7.4 27

302 zsρuπorγpiπityHπistriμutionsHoτHνhγrψρπHhγπronsHinHprotonUlργπHνollisionsHγtHPH
sqrt{s_{mγthrm{xx}}}g^VXZHQHγnπHbVY_H‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2018THZXYbTHY 5.4 4

301 ~upprρssionHoτHoxνitρπHiH~tγtρsH}ρlγtivρHtoHthρHqrounπH~tγtρHinHzμUzμHmollisionsHγtH
sqrt[s−_{xx}g^VXZHH‘ρ–VHPhysicalyReviewyLettersTH2018THYZXTHY]Z[XY 7.4 12

300 wργsurρmρntHoτHthρHνrossUsρνtionHτorHproπuνinψHγH—HμosonHinHγssoνiγtionHwithHγHsinψlρHtopHquγrkHinH
ppHνollisionsHγtHPHsqrt{s}gY[HQH‘ρ–HwithHk‘vk~VHJournalyofyHighyEnergyyPhysicsTH2018THZXYbTHY 5.4 10

299
~ργrνhHτorHrρsonγntHγnπHnonrρsonγntHriψψsHμosonHpγirHproπuνtionHinHthρHPH
mγthrm{μ}ovρrlinρ{mγthrm{μ}}mγthit{ρllHnuHρllHnuH}HQHτinγlHstγtρHinHprotonUprotonHνollisionsHγtHPH
sqrt{s}gY[HQH‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2018THZXYbTHY

5.4 19

298 ~ργrνhHτorHnρwHphysiνsHinHρvρntsHwithHγHlρptoniνγllyHπρνγyinψH±HμosonHγnπHγHlγrψρHtrγnsvρrsρH
momρntumHimμγlγnνρHinHprotonUprotonHνollisionsHγtHgHY[VHEuropeanyPhysicalyJournalyCTH2018THabTHZcY 4.2 17

GabriellaáPˆ¡sztor

10



297 wργsurρmρntsHoτHthρHproπuνtionHνrossHsρνtionHγnπHthρHμrγnνhinψHτrγνtionTHγnπHνonstrγintsHonH
γnomγlousHtriplρHψγuψρHνouplinψsHγtVHEuropeanyPhysicalyJournalyCTH2018THabTHY_^ 4.2 29

296 wργsurρmρntHoτHγssoνiγtρπH±HSHνhγrmHproπuνtionHinHprotonUprotonHνollisionsHγtVHEuropeanyPhysicaly
JournalyCTH2018THabTHZba 4.2 11

295
wργsurρmρntHoτHthρHinνlusivρHPHmγthrm{t}ovρrlinρ{mγthrm{t}}HQHνrossHsρνtionHinHppHνollisionsHγtHPH
sqrt{s}g^VXZHQH‘ρ–HusinψHτinγlHstγtρsHwithHγtHlργstHonρHνhγrψρπHlρptonVHJournalyofyHighyEnergyyPhysicsTH
2018THZXYbTHY

5.4 3

294 ~ργrνhHτorHnγturγlHsupρrsymmρtryHinHρvρntsHwithHtopHquγrkHpγirsHγnπHphotonsHinHppHνollisionsHγtHPH
sqrt{s}gbHQH‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2018THZXYbTHY 5.4

293
~ργrνhHτorHnρwHphρnomρnγHinHτinγlHstγtρsHwithHtwoHoppositρUνhγrψρTHsγmρUτlγvorHlρptonsTHjρtsTHγnπH
missinψHtrγnsvρrsρHmomρntumHinHppHνollisionsHγtHPHsqrt{s}gY[HQH‘ρ–VHJournalyofyHighyEnergyyPhysicsTH
2018THZXYbTHY

5.4 2

292
~ργrνhHτorHsupρrsymmρtryHinHρvρntsHwithHγtHlργstHthrρρHρlρνtronsHorHmuonsTHjρtsTHγnπHmissinψH
trγnsvρrsρHmomρntumHinHprotonUprotonHνollisionsHγtHPHsqrt{s}gY[HQH‘ρ–VHJournalyofyHighyEnergyy
PhysicsTH2018THZXYbTHY

5.4 4

291 momμinρπHsργrνhHτorHρlρνtrowργkHproπuνtionHoτHνhγrψinosHγnπHnρutrγlinosHinHprotonUprotonH
νollisionsHγtHPHsqrt{s}gY[HQH‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2018THZXYbTHY 5.4 45

290 ~ργrνhHτorHρlρνtrowργkHproπuνtionHoτHνhγrψinosHγnπHnρutrγlinosHinHmultilρptonHτinγlHstγtρsHinH
protonUprotonHνollisionsHγtHPHsqrt{s}gY[HQH‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2018THZXYbTHY 5.4 40

289 wργsurρmρntHoτHπiττρrρntiγlHνrossHsρνtionsHinHthρHkinρmγtiνHγnψulγrHvγriγμlρHiRHτorHinνlusivρH±H
μosonHproπuνtionHinHppHνollisionsHγtHPHsqrt{s}gbHQH‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2018THZXYbTHY 5.4 2

288 mompγrinψHtrγnsvρrsρHmomρntumHμγlγnνρHoτHμHjρtHpγirsHinHppHγnπHzμzμHνollisionsHγtHPH
sqrt{s_{mγthrm{xx}}}g^VXZHQH‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2018THZXYbTHY 5.4 8

287 wργsurρmρntHoτHnormγlizρπHπiττρrρntiγlHPHmγthrm{t}ovρrlinρ{mγthrm{t}}HQHνrossHsρνtionsHinHthρH
πilρptonHνhγnnρlHτromHppHνollisionsHγtHPHsqrt{s}gY[HQH‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2018THZXYbTHY 5.4 12

286 monstrγintsHonHthρHπouμlρUpγrtonHsνγttρrinψHνrossHsρνtionHτromHsγmρUsiψnH—HμosonHpγirHproπuνtionH
inHprotonUprotonHνollisionsHγtHPHsqrt{s}gbHQH‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2018THZXYbTHY 5.4 13

285 ~ργrνhHτorH±±HrρsonγnνρsHinHthρHZâ��Z˛‰HτinγlHstγtρHinHprotonUprotonHνollisionsHγtHY[H‘ρ–VHJournalyofy
HighyEnergyyPhysicsTH2018THZXYbTHY 5.4 3

284 tρtHpropρrtiρsHinHzμzμHγnπHppHνollisionsHγtHPHsqrt{s_{mγthrm{x}emγthrm{x}}}g^VXZHQH‘ρ–VHJournalyofy
HighyEnergyyPhysicsTH2018THZXYbTHY 5.4 7

283 ~ργrνhHτorHγHnρwHsνγlγrHrρsonγnνρHπρνγyinψHtoHγHpγirHoτH±HμosonsHinHprotonUprotonHνollisionsHγtHPH
sqrt{s}gY[HQH‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2018THZXYbTHY 5.4 22

282 ~ργrνhHτorHstγnπγrπHmoπρlHproπuνtionHoτHτourHtopHquγrksHwithHsγmρUsiψnHγnπHmultilρptonHτinγlH
stγtρsHinHprotonUprotonHνollisionsHγtVHEuropeanyPhysicalyJournalyCTH2018THabTHY]X 4.2 20

281 wργsurρmρntHoτHμHhγπronHliτρtimρsHinHppHνollisionsHγtVHEuropeanyPhysicalyJournalyCTH2018THabTH]^a 4.2 9

280 yμsρrvγtionHoτHtt[ovρrH´fl−rHzroπuνtionVHPhysicalyReviewyLettersTH2018THYZXTHZ[YbXY 7.4 96
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279
~ργrνhHτorHzhysiνsHlρyonπHthρH~tγnπγrπHwoπρlHinHovρntsHwithHriψhUwomρntumHriψψsHlosonsHγnπH
wissinψH‘rγnsvρrsρHwomρntumHinHzrotonUzrotonHmollisionsHγtHY[´ ‘ρ–VHPhysicalyReviewyLettersTH2018TH
YZXTHZ]YbXY

7.4 9

278 ~ργrνhHτorHrργvyHxρutrγlHvρptonsHinHovρntsHwithH‘hrρρHmhγrψρπHvρptonsHinHzrotonUzrotonH
mollisionsHγtHsqrt[s−gY[HH‘ρ–VHPhysicalyReviewyLettersTH2018THYZXTHZZYbXY 7.4 62

277 ~ργrνhHτorHthρH P^^_bQH~tγtρHnρνγyinψHintoHl_{s}√{X}ˇ�√{´–}HinHzrotonUzrotonHmollisionsHγtH
sqrt[s−gbHH‘ρ–VHPhysicalyReviewyLettersTH2018THYZXTHZXZXX^ 7.4 36

276
wργsurρmρntsHoτHthρHPmγthrmH{p}mγthrmH{p}riψhtγrrowHmγthrm{±}mγthrm{±}QHproπuνtionHνrossH
sρνtionHγnπHthρHPmγthrm{±}riψhtγrrowH]ρllHQHμrγnνhinψHτrγνtionTHγnπHνonstrγintsHonHγnomγlousHtriplρH
ψγuψρHνouplinψsHγtHPsqrt{s}HgHY[TtρxtH{‘ρ–}HQH2018THabTHY

3

275 wργsurρmρntHoτHμHhγπronHliτρtimρsHinHppHνollisionsHγtHPsqrt{s}HgHbQHPTtρxtH{‘ρ}tρxtH{–}QH2018THabTHY 1

274 ~ργrνhHτorHPHmγthrm{t}ovρrlinρ{mγthrm{t}}mγthrm{r}HQHproπuνtionHinHthρHγllUjρtHτinγlHstγtρHinH
protonUprotonHνollisionsHγtHPHsqrt{s}gY[HQH‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2018THZXYbTHY 5.4 13

273 ~ργrνhHτorHrρsonγnνρsHinHthρHmγssHspρνtrumHoτHmuonHpγirsHproπuνρπHinHγssoνiγtionHwithHμHquγrkHjρtsH
inHprotonUprotonHνollisionsHγtHPHsqrt{s}gbHQHγnπHY[H‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2018THZXYbTHY 5.4 7

272 wργsurρmρntHoτHthρHψroomρπHjρtHmγssHinHzμzμHγnπHppHνollisionsHγtHPHsqrt{s_{mγthrm{xx}}}g^VXZHQH
‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2018THZXYbTHY 5.4 5

271
~ργrνhHτorHhργvyHrρsonγnνρsHπρνγyinψHintoHγHvρνtorHμosonHγnπHγHriψψsHμosonHinHτinγlHstγtρsHwithH
νhγrψρπHlρptonsTHnρutrinosHγnπHμHquγrksHγtHPHsqrt{s}gY[HQH‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2018TH
ZXYbTHY

5.4 7

270
~ργrνhHτorHnρwHphρnomρnγHinHτinγlHstγtρsHwithHtwoHoppositρUνhγrψρTHsγmρUτlγvorHlρptonsTHjρtsTHγnπH
missinψHtrγnsvρrsρHmomρntumHinHppHνollisionsHγtHPHsqrt{s}gY[HQH‘ρ–VHJournalyofyHighyEnergyyPhysicsTH
2018THZXYbTHY

5.4 14

269 ~ργrνhHτorHnγturγlHγnπHsplitHsupρrsymmρtryHinHprotonUprotonHνollisionsHγtHPHsqrt{s}gY[HQH‘ρ–HinHτinγlH
stγtρsHwithHjρtsHγnπHmissinψHtrγnsvρrsρHmomρntumVHJournalyofyHighyEnergyyPhysicsTH2018THZXYbTHY 5.4 39

268 ~ργrνhHτorHπρνγysHoτHstoppρπHρxotiνHlonψUlivρπHpγrtiνlρsHproπuνρπHinHprotonUprotonHνollisionsHγtHPH
sqrt{s}gY[HQH‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2018THZXYbTHY 5.4 6

267
~ργrνhHτorHγnHρxotiνHπρνγyHoτHthρHriψψsHμosonHtoHγHpγirHoτHliψhtHpsρuπosνγlγrsHinHthρHτinγlHstγtρHoτH
twoHmuonsHγnπHtwoHˇ�HlρptonsHinHprotonUprotonHνollisionsHγtHPHsqrt{s}gY[HQH‘ρ–VHJournalyofyHighy
EnergyyPhysicsTH2018THZXYbTHY

5.4 14

266 ~ργrνhHτorHγHνhγrψρπHriψψsHμosonHπρνγyinψHtoHνhγrmHγnπHμottomHquγrksHinHprotonUprotonHνollisionsH
γtHPHsqrt{s}gbHQH‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2018THZXYbTHY 5.4 16

265 ~ργrνhHτorHtopHsquγrksHπρνγyinψHviγHτourUμoπyHorHνhγrψinoUmρπiγtρπHmoπρsHinHsinψlρUlρptonHτinγlH
stγtρsHinHprotonUprotonHνollisionsHγtHPHsqrt{s}gY[HQH‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2018THZXYbTHY 5.4 6

264 mhγrψρπUpγrtiνlρHnuνlργrHmoπiτiνγtionHτγνtorsHinH ρ ρHνollisionsHγtHPHsqrt{s_{mγthrm{xx}}}HgH^V]]HQH
‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2018THZXYbTHY 5.4 11

263 wργsurρmρntHoτHthρHtopHquγrkHmγssHwithHlρptonSjρtsHτinγlHstγtρsHusinψHνollisionsHγtVHEuropeany
PhysicalyJournalyCTH2018THabTHbcY 4.2 13

262 wργsurρmρntsHoτHthρHπiττρrρntiγlHjρtHνrossHsρνtionHγsHγHτunνtionHoτHthρHjρtHmγssHinHπijρtHρvρntsHτromH
protonUprotonHνollisionsHγtHPHsqrt{s}gY[HQH‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2018THZXYbTHY 5.4 14
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261 wργsurρmρntsHoτHriψψsHμosonHpropρrtiρsHinHthρHπiphotonHπρνγyHνhγnnρlHinHprotonUprotonHνollisionsH
γtHPHsqrt{s}gY[HQH‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2018THZXYbTHY 5.4 37

260 ovρntHshγpρHvγriγμlρsHmργsurρπHusinψHmultijρtHτinγlHstγtρsHinHprotonUprotonHνollisionsHγtHPH
sqrt{s}gY[HQH‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2018THZXYbTHY 5.4 3

259
~ργrνhρsHτorHpγirHproπuνtionHoτHνhγrψinosHγnπHtopHsquγrksHinHτinγlHstγtρsHwithHtwoHoppositρlyH
νhγrψρπHlρptonsHinHprotonUprotonHνollisionsHγtHPHsqrt{s}gY[HQH‘ρ–VHJournalyofyHighyEnergyyPhysicsTH
2018THZXYbTHY

5.4 12

258
~ργrνhHτorHnγrrowHγnπHμroγπHπijρtHrρsonγnνρsHinHprotonUprotonHνollisionsHγtHPHsqrt{s}gY[HQH‘ρ–HγnπH
νonstrγintsHonHπγrkHmγttρrHmρπiγtorsHγnπHothρrHnρwHpγrtiνlρsVHJournalyofyHighyEnergyyPhysicsTH2018TH
ZXYbTHY

5.4 50

257 ~ργrνhHτorH±˛‡HrρsonγnνρsHusinψHlρptoniνHγnπHhγπroniνHτinγlHstγtρsHinHprotonUprotonHνollisionsHγtHPH
sqrt{s}gY[HQH‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2018THZXYbTHY 5.4 11

256 wργsurρmρntHoτHthρHproπuνtionHνrossHsρνtionHτorHsinψlρHtopHquγrksHinHγssoνiγtionHwithH—HμosonsHinH
protonUprotonHνollisionsHγtHPHsqrt{s}gY[HQH‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2018THZXYbTHY 5.4 5

255 ~ργrνhHτorHμlγνkHholρsHγnπHsphγlρronsHinHhiψhUmultipliνityHτinγlHstγtρsHinHprotonUprotonHνollisionsHγtHPH
sqrt{s}gY[HQH‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2018THZXYbTHY 5.4 9

254 ~ργrνhHτorHsupρrsymmρtryHinHρvρntsHwithHγHˇ�HlρptonHpγirHγnπHmissinψHtrγnsvρrsρHmomρntumHinH
protonUprotonHνollisionsHγtHPHsqrt{s}gY[HQH‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2018THZXYbTHY 5.4 14

253 ~ργrνhHτorHthρHπρνγyHoτHγHriψψsHμosonHinHthρHâ��â�� ˛‡HνhγnnρlHinHprotonUprotonHνollisionsHγtHPHsqrt{s}gY[HQH
‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2018THZXYbTHY 5.4 11

252 ~ργrνhHτorHthirπUψρnρrγtionHsνγlγrHlρptoquγrksHπρνγyinψHtoHγHtopHquγrkHγnπHγHlρptonHγtVHEuropeany
PhysicalyJournalyCTH2018THabTHaXa 4.2 23

251 wργsurρmρntHoτHπiττρrρntiγlHνrossHsρνtionsHτorHμosonHproπuνtionHinHγssoνiγtionHwithHjρtsHinH
protonUprotonHνollisionsHγtVHEuropeanyPhysicalyJournalyCTH2018THabTHc_^ 4.2 19

250 ~tuπiρsHoτHγnπHmρsonsHinνluπinψHthρHoμsρrvγtionHoτHthρHπρνγyHinHprotonUprotonHνollisionsHγtVH
EuropeanyPhysicalyJournalyCTH2018THabTHc[c 4.2 12

249 ~ργrνhHτorHγHhργvyHrρsonγnνρHπρνγyinψHintoHγH±HμosonHγnπHγH±HorH—HμosonHinHZâ��ZqHτinγlHstγtρsHγtHPH
sqrt{s}gY[HQH‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2018THZXYbTHY 5.4 7

248 wργsurρmρntHoτHνhγrψρπHpγrtiνlρHspρνtrγHinHminimumUμiγsHρvρntsHτromHprotonUprotonHνollisionsHγtVH
EuropeanyPhysicalyJournalyCTH2018THabTH_ca 4.2 9

247 ~ργrνhHτorHlρptonUτlγvorHviolγtinψHπρνγysHoτHhργvyHrρsonγnνρsHγnπHquγntumHμlγνkHholρsHtoHρ˛…HτinγlH
stγtρsHinHprotonUprotonHνollisionsHγtHPHsqrt{s}gY[HQH‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2018THZXYbTHY 5.4 3

246 ~ργrνhHτorHnρwHphysiνsHinHπijρtHγnψulγrHπistriμutionsHusinψHprotonUprotonHνollisionsHγtHγnπH
νonstrγintsHonHπγrkHmγttρrHγnπHothρrHmoπρlsVHEuropeanyPhysicalyJournalyCTH2018THabTHabc 4.2 19

245 kzimuthγlHνorrρlγtionsHτorHinνlusivρHZUjρtTH[UjρtTHγnπH]UjρtHρvρntsHinHppHνollisionsHγtHPsqrt{s}gHY[~hμoxH
{‘ρ–}QVHEuropeanyPhysicalyJournalyCTH2018THabTHY 4.2 4

244 ~ργrνhHτorHhiψhUmγssHrρsonγnνρsHinHτinγlHstγtρsHwithHγHlρptonHγnπHmissinψHtrγnsvρrsρHmomρntumHγtH
PHsqrt{s}gY[HQH‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2018THZXYbTHY 5.4 15
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243 wργsurρmρntHoτHthρHunπρrlyinψHρvρntHγνtivityHinHinνlusivρH±HμosonHproπuνtionHinHprotonUprotonH
νollisionsHγtHPHsqrt{s}gY[HQH‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2018THZXYbTHY 5.4 8

242 ~ργrνhHτorHrρsonγntHpγirHproπuνtionHoτHriψψsHμosonsHπρνγyinψHtoHμottomHquγrkUγntiquγrkHpγirsHinH
protonUprotonHνollisionsHγtHY[H‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2018THZXYbTHY 5.4 10

241 wργsurρmρntHoτHthρHνrossHsρνtionHinHppHνollisionsHγtHγnπHvγliπγtionHoτHlρptonHγnγlysisHtρνhniquρsVH
EuropeanyPhysicalyJournalyCTH2018THabTHaXb 4.2 5

240 ~ργrνhHτorHvρνtorUlikρH‘HγnπHlHquγrkHpγirsHinHτinγlHstγtρsHwithHlρptonsHγtHPHsqrt{s}gY[HQH‘ρ–VHJournalyofy
HighyEnergyyPhysicsTH2018THZXYbTHY 5.4 29

239 ~ργrνhHτorHπγrkHmγttρrHproπuνρπHinHγssoνiγtionHwithHγHriψψsHμosonHπρνγyinψHtoH˛‡˛‡HorHˇ�HSˇ�Hâ��HγtHPH
sqrt{s}gY[HQH‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2018THZXYbTHY 5.4 7

238 ~ργrνhHτorHγππitionγlHnρutrγlHw~~wHriψψsHμosonsHinHthρHˇ�Hˇ�HτinγlHstγtρHinHprotonUprotonHνollisionsHγtH
PHsqrt{s}gY[HQH‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2018THZXYbTHY 5.4 42

237 ~ργrνhHτorHγHhργvyHrρsonγnνρHπρνγyinψHtoHγHpγirHoτHvρνtorHμosonsHinHthρHlρptonHplusHmρrψρπHjρtHτinγlH
stγtρHγtHPHsqrt{s}gY[HQH‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2018THZXYbTHY 5.4 7

236 ~ργrνhHτorHγHhργvyHriψhtUhγnπρπH—HμosonHγnπHγHhργvyHnρutrinoHinHρvρntsHwithHtwoHsγmρUτlγvorH
lρptonsHγnπHtwoHjρtsHγtHPHsqrt{s}gY[HQH‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2018THZXYbTHY 5.4 20

235 ~ργrνhHτorHγHhργvyHrρsonγnνρHπρνγyinψHintoHγH±HμosonHγnπHγHvρνtorHμosonHinHthρHPHnuH
ovρrlinρ{nu}mγthrm{q}ovρrlinρ{mγthrm{q}}HQHτinγlHstγtρVHJournalyofyHighyEnergyyPhysicsTH2018THZXYbTHY 5.4 6

234 wργsurρmρntHoτHthρHνrossHsρνtionHτorHtopHquγrkHpγirHproπuνtionHinHγssoνiγtionHwithHγH—HorH±HμosonH
inHprotonUprotonHνollisionsHγtHPHsqrt{s}gY[HQH‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2018THZXYbTHY 5.4 18

233
~ργrνhHτorHμρyonπHthρHstγnπγrπHmoπρlHriψψsHμosonsHπρνγyinψHintoHγHPH
mγthrm{μ}ovρrlinρ{mγthrm{μ}}HQHpγirHinHppHνollisionsHγtHPHsqrt{s}gY[HQH‘ρ–VHJournalyofyHighyEnergyy
PhysicsTH2018THZXYbTHY

5.4 11

232 wργsurρmρntHoτHthρHwργkHmixinψHγnψlρHusinψHthρHτorwγrπUμγνkwγrπHγsymmρtryHoτHnrρllU¯γnH
ρvρntsHinHνollisionsHγtHbVHEuropeanyPhysicalyJournalyCTH2018THabTHaXY 4.2 25

231 wργsurρmρntHoτHpromptHγnπHnonpromptHνhγrmoniumHsupprρssionHinHνollisionsHγtH^VXZVHEuropeany
PhysicalyJournalyCTH2018THabTH^Xc 4.2 37

230 ~ργrνhHτorHlρptonHτlγvourHviolγtinψHπρνγysHoτHthρHriψψsHμosonHtoH˛…ˇ�HγnπHρˇ�HinHprotonUprotonH
νollisionsHγtHPHsqrt{s}gY[HQH‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2018THZXYbTHY 5.4 19

229
oviπρnνρHτorHγssoνiγtρπHproπuνtionHoτHγHriψψsHμosonHwithHγHtopHquγrkHpγirHinHτinγlHstγtρsHwithH
ρlρνtronsTHmuonsTHγnπHhγπroniνγllyHπρνγyinψHˇ�HlρptonsHγtHPHsqrt{s}gY[HQH‘ρ–VHJournalyofyHighyEnergyy
PhysicsTH2018THZXYbTHY

5.4 23

228 yμsρrvγtionHoτHriψψsHlosonHnρνγyHtoHlottomH{uγrksVHPhysicalyReviewyLettersTH2018THYZYTHYZYbXY 7.4 79

227 olρνtrowργkHproπuνtionHoτHtwoHjρtsHinHγssoνiγtionHwithHγH±HμosonHinHprotonâ��protonHνollisionsHγtH
Psqrt{s}gHQHY[PTtρxtH{‘ρ–}QVHEuropeanyPhysicalyJournalyCTH2018THabTHY 4.2 12

226
yμsρrvγtionHoτHprotonUtγψψρπTHνρntrγlHPsρmiQρxνlusivρHproπuνtionHoτHhiψhUmγssHlρptonHpγirsHinHppH
νollisionsHγtHY[H‘ρ–HwithHthρHmw~U‘y‘owHprρνisionHprotonHspρνtromρtρrVHJournalyofyHighyEnergyy
PhysicsTH2018THZXYbTHY

5.4 14
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225 ~ργrνhHτorHπγrkHmγttρrHinHρvρntsHwithHρnρrψρtiνTHhγπroniνγllyHπρνγyinψHtopHquγrksHγnπHmissinψH
trγnsvρrsρHmomρntumHγtHPHsqrt{s}gY[HQH‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2018THZXYbTHY 5.4 16

224 ~ργrνhHτorHsinψlρHproπuνtionHoτHvρνtorUlikρHquγrksHπρνγyinψHtoHγHμHquγrkHγnπHγHriψψsHμosonVHJournaly
ofyHighyEnergyyPhysicsTH2018THZXYbTHY 5.4 12

223 ~ργrνhHτorHthρHτlγvorUνhγnψinψHnρutrγlHνurrρntHintρrγνtionsHoτHthρHtopHquγrkHγnπHthρHriψψsHμosonH
whiνhHπρνγysHintoHγHpγirHoτHμHquγrksHγtHPHsqrt{s}gY[HQH‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2018THZXYbTHY 5.4 20

222
~ργrνhHτorHγHsinψlyHproπuνρπHthirπUψρnρrγtionHsνγlγrHlρptoquγrkHπρνγyinψHtoHγHˇ�HlρptonHγnπHγH
μottomHquγrkHinHprotonUprotonHνollisionsHγtHPHsqrt{s}gY[HQH‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2018TH
ZXYbTHY

5.4 9

221
wργsurρmρntsHoτHπiττρrρntiγlHνrossHsρνtionsHoτHtopHquγrkHpγirHproπuνtionHγsHγHτunνtionHoτHkinρmγtiνH
ρvρntHvγriγμlρsHinHprotonUprotonHνollisionsHγtHPHsqrt{s}gY[HQH‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2018
THZXYbTHY

5.4 10

220 wργsurρmρntHoτHthρHinρlγstiνHprotonUprotonHνrossHsρνtionHγtHPHsqrt{s}gY[HQH‘ρ–VHJournalyofyHighy
EnergyyPhysicsTH2018THZXYbTHY 5.4 41

219 ~ργrνhHτorHπisγppργrinψHtrγνksHγsHγHsiψnγturρHoτHnρwHlonψUlivρπHpγrtiνlρsHinHprotonUprotonHνollisionsH
γtHPHsqrt{s}gY[HQH‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2018THZXYbTHY 5.4 24

218 ~ργrνhHτorHhiψhUmγssHrρsonγnνρsHinHπilρptonHτinγlHstγtρsHinHprotonUprotonHνollisionsHγtHPHsqrt{s}gY[HQH
‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2018THZXYbTHY 5.4 63

217 ~ργrνhHτorHxγrrowH}ρsonγnνρsHinHthρHμU‘γψψρπHnijρtHwγssH~pρνtrumHinHzrotonUzrotonHmollisionsHγtH
sqrt[s−gbHH‘ρ–VHPhysicalyReviewyLettersTH2018THYZXTHZXYbXY 7.4 13

216 wργsurρmρntHoτHzromptHn√{X}HwρsonHkzimuthγlHknisotropyHinHzμUzμHmollisionsHγtH
sqrt[s_{xx}−g^VXZHH‘ρ–VHPhysicalyReviewyLettersTH2018THYZXTHZXZ[XY 7.4 39

215 ~ργrνhHτorHlowHmγssHvρνtorHrρsonγnνρsHπρνγyinψHintoHquγrkUγntiquγrkHpγirsHinHprotonUprotonH
νollisionsHγtHPHsqrt{s}gY[HQH‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2018THZXYbTHY 5.4 28

214
wργsurρmρntHoτHthρH[pormulγdHsρρHtρxt−HγnπH[pormulγdHsρρHtρxt−HproπuνtionHνrossHsρνtionsHinH
multilρptonHτinγlHstγtρsHusinψH[VZHτμ[pormulγdHsρρHtρxt−HoτH[pormulγdHsρρHtρxt−HνollisionsHγtH[pormulγdH
sρρHtρxt−HgHY[H‘ρ–HwithHthρHk‘vk~HπρtρνtorVHEuropeanyPhysicalyJournalyCTH2017THaaTH]X

4.2 14

213
kHmργsurρmρntHoτHthρHνγlorimρtρrHrρsponsρHtoHsinψlρHhγπronsHγnπHπρtρrminγtionHoτHthρHjρtHρnρrψyH
sνγlρHunνρrtγintyHusinψHvrmH}unUYHUνollisionHπγtγHwithHthρHk‘vk~HπρtρνtorVHEuropeanyPhysicaly
JournalyCTH2017THaaTHZ_

4.2 22

212
wργsurρmρntHoτHthρHinνlusivρHνrossUsρνtionsHoτHsinψlρHtopUquγrkHγnπHtopUγntiquγrkHtUνhγnnρlH
proπuνtionHinHppHνollisionsHγtHPHsqrt{s}gY[HQH‘ρ–HwithHthρHk‘vk~HπρtρνtorVHJournalyofyHighyEnergyy
PhysicsTH2017THZXYaTHY

5.4 22

211
wργsurρmρntHoτHjρtHγνtivityHproπuνρπHinHtopUquγrkHρvρntsHwithHγnHρlρνtronTHγHmuonHγnπHtwoH
UtγψψρπHjρtsHinHthρHτinγlHstγtρHinHνollisionsHγtH[pormulγdHsρρHtρxt−H‘ρ–HwithHthρHk‘vk~HπρtρνtorVH
EuropeanyPhysicalyJournalyCTH2017THaaTHZZX

4.2 5

210 wργsurρmρntHoτHpromptHγnπHnonpromptH[pormulγdHsρρHtρxt−HproπuνtionHinH[pormulγdHsρρHtρxt−HγnπH
[pormulγdHsρρHtρxt−HνollisionsHγtH[pormulγdHsρρHtρxt−VHEuropeanyPhysicalyJournalyCTH2017THaaTHZ_c 4.2 26

209 wργsurρmρntHoτHthρHμosonHpolγrisγtionHinH[pormulγdHsρρHtρxt−HρvρntsHτromHνollisionsHγtH[pormulγdH
sρρHtρxt−HgHbH‘ρ–HinHthρHlρpton´ S´ jρtsHνhγnnρlHwithHk‘vk~VHEuropeanyPhysicalyJournalyCTH2017THaaTHZ_] 4.2 19

208 olρνtronHρττiνiρnνyHmργsurρmρntsHwithHthρHk‘vk~HπρtρνtorHusinψHZXYZHvrmHprotonUprotonHνollisionH
πγtγVHEuropeanyPhysicalyJournalyCTH2017THaaTHYc^ 4.2 61
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207
wργsurρmρntsHoτHtopUquγrkHpγirHπiττρrρntiγlHνrossUsρνtionsHinHthρH[pormulγdHsρρHtρxt−HνhγnnρlHinH
νollisionsHγtH[pormulγdHsρρHtρxt−´ ‘ρ–HusinψHthρHk‘vk~HπρtρνtorVHEuropeanyPhysicalyJournalyCTH2017TH
aaTHZcZ

4.2 13

206 zρrτormγnνρHoτHγlψorithmsHthγtHrρνonstruνtHmissinψHtrγnsvρrsρHmomρntumHinH[pormulγdHsρρHtρxt−gH
bH‘ρ–HprotonUprotonHνollisionsHinHthρHk‘vk~HπρtρνtorVHEuropeanyPhysicalyJournalyCTH2017THaaTHZ]Y 4.2 38

205 wργsurρmρntHoτHthρHpromptHW[pormulγdHsρρHtρxt−HpγirHproπuνtionHνrossUsρνtionHinHνollisionsHγtH
[pormulγdHsρρHtρxt−´ ‘ρ–HwithHthρHk‘vk~HπρtρνtorVHEuropeanyPhysicalyJournalyCTH2017THaaTHa_ 4.2 47

204 ~ργrνhHτorHtriμosonH[pormulγdHsρρHtρxt−HproπuνtionHinHνollisionsHγtH[pormulγdHsρρHtρxt−´ [pormulγdHsρρH
tρxt−HwithHthρHk‘vk~HπρtρνtorVHEuropeanyPhysicalyJournalyCTH2017THaaTHY]Y 4.2 13

203 ‘opoloψiνγlHνρllHνlustρrinψHinHthρHk‘vk~HνγlorimρtρrsHγnπHitsHpρrτormγnνρHinHvrmH}unHYVHEuropeany
PhysicalyJournalyCTH2017THaaTH]cX 4.2 177

202
piπuνiγlTHtotγlHγnπHπiττρrρntiγlHνrossUsρνtionHmργsurρmρntsHoτHUνhγnnρlHsinψlρHtopUquγrkHproπuνtionH
inHνollisionsHγtHb´ ‘ρ–HusinψHπγtγHνollρνtρπHμyHthρHk‘vk~HπρtρνtorVHEuropeanyPhysicalyJournalyCTH2017TH
aaTH^[Y

4.2 27

201 wργsurρmρntHoτHthρHl√{´–}HwρsonHxuνlργrHwoπiτiνγtionHpγνtorHinHzμUzμHmollisionsHγtH
sqrt[s_{xx}−g^VXZHH‘ρ–VHPhysicalyReviewyLettersTH2017THYYcTHY^Z[XY 7.4 37

200 ~ργrνhHτorHnρwHphysiνsHinHthρHmonophotonHτinγlHstγtρHinHprotonUprotonHνollisionsHγtHPHsqrt{s}gY[HQH
‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2017THZXYaTHY 5.4 11

199
wργsurρmρntHoτHπouμlρUπiττρrρntiγlHνrossHsρνtionsHτorHtopHquγrkHpγirHproπuνtionHinHppHνollisionsHγtH
[pormulγdHsρρHtρxt−[pormulγdHsρρHtρxt−HγnπHimpγνtHonHpγrtonHπistriμutionHτunνtionsVHEuropeany
PhysicalyJournalyCTH2017THaaTH]^c

4.2 16

198 wργsurρmρntHoτHthρHjρtHmγssHinHhiψhlyHμoostρπH[pormulγdHsρρHtρxt−HρvρntsHτromHppHνollisionsHγtH
[pormulγdHsρρHtρxt−[pormulγdHsρρHtρxt−VHEuropeanyPhysicalyJournalyCTH2017THaaTH]_a 4.2 14

197 ~ργrνhHτorHvowHwγssH–ρνtorH}ρsonγnνρsHnρνγyinψHtoH{uγrkUkntiquγrkHzγirsHinHzrotonUzrotonH
mollisionsHγtHsqrt[s−gY[HH‘ρ–VHPhysicalyReviewyLettersTH2017THYYcTHYYYbXZ 7.4 21

196
~ργrνhHτorHPHmγthrm{t}ovρrlinρ{mγthrm{t}}HQHrρsonγnνρsHinHhiψhlyHμoostρπHlρptonSjρtsHγnπHτullyH
hγπroniνHτinγlHstγtρsHinHprotonUprotonHνollisionsHγtHPHsqrt{s}gY[HQH‘ρ–VHJournalyofyHighyEnergyyPhysicsTH
2017THZXYaTHY

5.4 17

195
~ργrνhHτorHγssoνiγtρπHproπuνtionHoτHπγrkHmγttρrHwithHγHriψψsHμosonHπρνγyinψHtoHPH
mγthrm{μ}ovρrlinρ{mγthrm{μ}}HQHorH˛‡˛‡HγtHPHsqrt{s}gY[HQH‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2017TH
ZXYaTHY

5.4 9

194 yμsρrvγtionHoτH‘opH{uγrkHzroπuνtionHinHzrotonUxuνlρusHmollisionsVHPhysicalyReviewyLettersTH2017TH
YYcTHZ]ZXXY 7.4 11

193 ~ργrνhHτorHsinψlρHproπuνtionHoτHvρνtorUlikρHquγrksHπρνγyinψHtoHγH±HμosonHγnπHγHtopHorHγHμottomH
quγrkHinHprotonUprotonHνollisionsHγtHPHsqrt{s}gY[HQH‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2017THZXYaTHY 5.4 8

192 wργsurρmρntHoτHthρHsρmilρptoniνHPHmγthrm{t}ovρrlinρ{mγthrm{t}}HQHSH˛‡HproπuνtionHνrossHsρνtionHinH
ppHνollisionsHγtHPHsqrt{s}gbHQH‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2017THZXYaTHY 5.4 7

191 wργsurρmρntsHoτHthρHppHUhH—˛‡˛‡HγnπHppHUhH±˛‡˛‡HνrossHsρνtionsHγnπHlimitsHonHγnomγlousHquγrtiνHψγuψρH
νouplinψsHγtHPHsqrt{s}gbHQH‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2017THZXYaTHY 5.4 2

190 ~ργrνhHτorHnρwHphρnomρnγHwithHthρHvγriγμlρHinHthρHγllUhγπroniνHτinγlHstγtρHproπuνρπHinH
protonUprotonHνollisionsHγtVHEuropeanyPhysicalyJournalyCTH2017THaaTHaYX 4.2 54
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189
wργsurρmρntsHoτHνhγrψρHγnπHmzHγsymmρtriρsHinHμUhγπronHπρνγysHusinψHtopUquγrkHρvρntsHνollρνtρπH
μyHthρHk‘vk~HπρtρνtorHinHppHνollisionsHγtHPHsqrt{s}gbHQH‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2017TH
ZXYaTHY

5.4 6

188
wργsurρmρntHoτHthρH±±HproπuνtionHνrossHsρνtionHinHprotonUprotonHνollisionsHγtHPHsqrt{s}gbHQH‘ρ–H
usinψHthρH±±HUhHâ��â�� â��Sâ��iâ��â��iSHγnπHPH±±toH{ρll}√{U}{ρll}√{S}nuHovρrlinρ{nu}HQHπρνγyHνhγnnρlsHwithHthρHk‘vk~H
πρtρνtorVHJournalyofyHighyEnergyyPhysicsTH2017THZXYaTHY

5.4 9

187 zroμinψHthρH—HtμHvρrtρxHstruνturρHinHtUνhγnnρlHsinψlρUtopUquγrkHproπuνtionHγnπHπρνγyHinHppH
νollisionsHγtHPHsqrt{s}gbHQH‘ρ–HwithHthρHk‘vk~HπρtρνtorVHJournalyofyHighyEnergyyPhysicsTH2017THZXYaTHY 5.4 11

186 wργsurρmρntsHoτHˇ�PZ~QHγnπH P[baZQHUhHtWˇ�ˇ�HSHˇ�Hâ��HproπuνtionHinHppHνollisionsHγtHPHsqrt{s}gbHQH‘ρ–HwithH
thρHk‘vk~HπρtρνtorVHJournalyofyHighyEnergyyPhysicsTH2017THZXYaTHY 5.4 15

185 ~ργrνhHτorHlρptonUτlγvourUviolγtinψHπρνγysHoτHthρHriψψsHγnπHμosonsHwithHthρHk‘vk~HπρtρνtorVH
EuropeanyPhysicalyJournalyCTH2017THaaTHaX 4.2 52

184 zρrτormγnνρHoτHthρHk‘vk~HtriψψρrHsystρmHinHZXY^VHEuropeanyPhysicalyJournalyCTH2017THaaTH[Ya 4.2 272

183 }ρνonstruνtionHoτHprimγryHvρrtiνρsHγtHthρHk‘vk~HρxpρrimρntHinH}unHYHprotonUprotonHνollisionsHγtH
thρHvrmVHEuropeanyPhysicalyJournalyCTH2017THaaTH[[Z 4.2 29

182
wργsurρmρntsHoτHthρHproπuνtionHνrossHsρνtionHoτHγH[pormulγdHsρρHtρxt−HμosonHinHγssoνiγtionHwithH
jρtsHinHνollisionsHγtH[pormulγdHsρρHtρxt−´ ‘ρ–HwithHthρHk‘vk~HπρtρνtorVHEuropeanyPhysicalyJournalyCTH
2017THaaTH[_Y

4.2 26

181 zrρνisionHmργsurρmρntHγnπHintρrprρtγtionHoτHinνlusivρHTHγnπHproπuνtionHνrossHsρνtionsHwithHthρH
k‘vk~HπρtρνtorVHEuropeanyPhysicalyJournalyCTH2017THaaTH[_a 4.2 56

180 wργsurρmρntHoτHthρHtopHquγrkHmγssHusinψHsinψlρHtopHquγrkHρvρntsHinHprotonUprotonHνollisionsHγtH
[pormulγdHsρρHtρxt−´ ‘ρ–VHEuropeanyPhysicalyJournalyCTH2017THaaTH[^] 4.2 8

179 ~ργrνhHτorHπγrkHmγttρrHproπuνρπHinHγssoνiγtionHwithHhργvyUτlγvorHquγrkHpγirsHinHprotonUprotonH
νollisionsHγtVHEuropeanyPhysicalyJournalyCTH2017THaaTHb]^ 4.2 22

178 ~ργrνhρsHτorH—iHμosonsHπρνγyinψHtoHγHtopHquγrkHγnπHγHμottomHquγrkHinHprotonUprotonHνollisionsHγtH
Y[H‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2017THZXYaTHY 5.4 7

177 wργsurρmρntHoτHthρHinνlusivρHρnρrψyHspρνtrumHinHthρHvρryHτorwγrπHπirρνtionHinHprotonUprotonH
νollisionsHγtHPHsqrt{s}gY[HQH‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2017THZXYaTHY 5.4 5

176 ~ργrνhHτorHπirρνtHproπuνtionHoτHsupρrsymmρtriνHpγrtnρrsHoτHthρHtopHquγrkHinHthρHγllUjρtsHτinγlHstγtρH
inHprotonUprotonHνollisionsHγtHPHsqrt{s}gY[HQH‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2017THZXYaTHY 5.4 18

175 ~ργrνhHτorHρlρνtrowργkHproπuνtionHoτHνhγrψinosHγnπHnρutrγlinosHinH—rHρvρntsHinHprotonUprotonH
νollisionsHγtHPHsqrt{s}gY[HQH‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2017THZXYaTHY 5.4 11

174
~ργrνhHτorHpγirHproπuνtionHoτHvρνtorUlikρH‘HγnπHlHquγrksHinHsinψlρUlρptonHτinγlHstγtρsHusinψHμoostρπH
jρtHsuμstruνturρHinHprotonUprotonHνollisionsHγtHPHsqrt{s}gY[HQH‘ρ–VHJournalyofyHighyEnergyyPhysicsTH
2017THZXYaTHY

5.4 20

173 ~ργrνhHτorHtopHsquγrkHpγirHproπuνtionHinHppHνollisionsHγtHPHsqrt{s}gY[HQH‘ρ–HusinψHsinψlρHlρptonH
ρvρntsVHJournalyofyHighyEnergyyPhysicsTH2017THZXYaTHY 5.4 25

172 ~ργrνhHτorHγHhργvyHrρsonγnνρHπρνγyinψHtoHγHtopHquγrkHγnπHγHvρνtorUlikρHtopHquγrkHγtHPHsqrt{s}gY[HQH
‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2017THZXYaTHY 5.4 4
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171
~ργrνhHτorHphysiνsHμρyonπHthρHstγnπγrπHmoπρlHinHρvρntsHwithHtwoHlρptonsHoτHsγmρHsiψnTHmissinψH
trγnsvρrsρHmomρntumTHγnπHjρtsHinHprotonUprotonHνollisionsHγtVHEuropeanyPhysicalyJournalyCTH2017TH
aaTH^ab

4.2 21

170 ~ργrνhHτorHtopHquγrkHpγrtnρrsHwithHνhγrψρH^W[HinHprotonUprotonHνollisionsHγtHPHsqrt{s}gY[HQH‘ρ–VH
JournalyofyHighyEnergyyPhysicsTH2017THZXYaTHY 5.4 3

169 wργsurρmρntsHoτHjρtHνhγrψρHwithHπijρtHρvρntsHinHppHνollisionsHγtHPHsqrt{s}gbHQH‘ρ–VHJournalyofyHighy
EnergyyPhysicsTH2017THZXYaTHY 5.4 10

168 ~ργrνhHτorHγssoνiγtρπHproπuνtionHoτHγH±HμosonHwithHγHsinψlρHtopHquγrkHγnπHτorHt±HτlγvourUνhγnψinψH
intρrγνtionsHinHppHνollisionsHγtHPHsqrt{s}gbHQH‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2017THZXYaTHY 5.4 10

167 ~ργrνhHτorHnρwHphysiνsHwithHπijρtHγnψulγrHπistriμutionsHinHprotonUprotonHνollisionsHγtHPHsqrt{s}gY[HQH
‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2017THZXYaTHY 5.4 11

166 ~ργrνhHτorHπγrkHmγttρrHproπuνρπHwithHγnHρnρrψρtiνHjρtHorHγHhγπroniνγllyHπρνγyinψH—HorH±HμosonHγtHPH
sqrt{s}gY[HQH‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2017THZXYaTHY 5.4 46

165
~ργrνhHτorHthirπUψρnρrγtionHsνγlγrHlρptoquγrksHγnπHhργvyHriψhtUhγnπρπHnρutrinosHinHτinγlHstγtρsHwithH
twoHtγuHlρptonsHγnπHtwoHjρtsHinHprotonUprotonHνollisionsHγtHPHsqrt{s}gY[HQH‘ρ–VHJournalyofyHighyEnergyy
PhysicsTH2017THZXYaTHY

5.4 35

164 ~ργrνhHτorHhργvyHrρsonγnνρsHthγtHπρνγyHintoHγHvρνtorHμosonHγnπHγHriψψsHμosonHinHhγπroniνHτinγlH
stγtρsHγtVHEuropeanyPhysicalyJournalyCTH2017THaaTH_[_ 4.2 20

163 wργsurρmρntsHoτHtopHquγrkHspinHoμsρrvγμlρsHinHPHtovρrlinρ{t}HQHρvρntsHusinψHπilρptonHτinγlHstγtρsHinHPH
sqrt{s}gbHQH‘ρ–HppHνollisionsHwithHthρHk‘vk~HπρtρνtorVHJournalyofyHighyEnergyyPhysicsTH2017THZXYaTHY 5.4 12

162 ‘opUquγrkHmγssHmργsurρmρntHinHthρHγllUhγπroniνHPHtovρrlinρ{t}HQHπρνγyHνhγnnρlHγtHPHsqrt{s}gbHQH‘ρ–H
withHthρHk‘vk~HπρtρνtorVHJournalyofyHighyEnergyyPhysicsTH2017THZXYaTHY 5.4 6

161 wργsurρmρntHoτHthρHtriplρUπiττρrρntiγlHπijρtHνrossHsρνtionHinHprotonUprotonHνollisionsHγtHγnπH
νonstrγintsHonHpγrtonHπistriμutionHτunνtionsVHEuropeanyPhysicalyJournalyCTH2017THaaTHa]_ 4.2 8

160 ~ργrνhHτorHγHliψhtHpsρuπosνγlγrHriψψsHμosonHproπuνρπHinHγssoνiγtionHwithHμottomHquγrksHinHppH
νollisionsHγtHPHsqrt{s}gbHQH‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2017THZXYaTHY 5.4 7

159
~ργrνhHτorHsupρrsymmρtryHinHρvρntsHwithHγtHlργstHonρHphotonTHmissinψHtrγnsvρrsρHmomρntumTHγnπH
lγrψρHtrγnsvρrsρHρvρntHγνtivityHinHprotonUprotonHνollisionsHγtHPHsqrt{s}gY[HQH‘ρ–VHJournalyofyHighy
EnergyyPhysicsTH2017THZXYaTHY

5.4 10

158 wργsurρmρntsHoτHpropρrtiρsHoτHthρHriψψsHμosonHπρνγyinψHintoHthρHτourUlρptonHτinγlHstγtρHinHppH
νollisionsHγtHPHsqrt{s}gY[HQH‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2017THZXYaTHY 5.4 77

157 }ρνonstruνtionHoτHhγπroniνHπρνγyHproπuνtsHoτHtγuHlρptonsHwithHthρHk‘vk~HρxpρrimρntVHEuropeany
PhysicalyJournalyCTH2016THa_THZc^ 4.2 28

156 zρrτormγnνρHoτHpilρUupHmitiψγtionHtρνhniquρsHτorHjρtsHinH[pormulγdHsρρHtρxt−HνollisionsHγtH[pormulγdH
sρρHtρxt−´ ‘ρ–HusinψHthρHk‘vk~HπρtρνtorVHEuropeanyPhysicalyJournalyCTH2016THa_TH^bY 4.2 148

155 wργsurρmρntHoτHthρHνhγrψρπUpγrtiνlρHmultipliνityHinsiπρHjρtsHτromH[pormulγdHsρρHtρxt−[pormulγdHsρρH
tρxt−´ HνollisionsHwithHthρHk‘vk~HπρtρνtorVHEuropeanyPhysicalyJournalyCTH2016THa_TH[ZZ 4.2 35

154 wργsurρmρntHoτHjρtHγνtivityHinHtopHquγrkHρvρntsHusinψHthρHρ˛…HτinγlHstγtρHwithHtwoHμUtγψψρπHjρtsHinHppH
νollisionsHγtHPHsqrt{s}gbHQH‘ρ–HwithHthρHk‘vk~HπρtρνtorVHJournalyofyHighyEnergyyPhysicsTH2016THZXY_THY 5.4 4
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153
wργsurρmρntHoτHthρHtrγnsvρrsρHmomρntumHγnπH[pormulγdHsρρHtρxt−HπistriμutionsHoτHnrρllU¯γnH
lρptonHpγirsHinHprotonUprotonHνollisionsHγtH[pormulγdHsρρHtρxt−´ ‘ρ–HwithHthρHk‘vk~HπρtρνtorVH
EuropeanyPhysicalyJournalyCTH2016THa_THZcY

4.2 63

152
wργsurρmρntHoτHτiπuνiγlHπiττρrρntiγlHνrossHsρνtionsHoτHψluonUτusionHproπuνtionHoτHriψψsHμosonsH
πρνγyinψHtoH——HRUhρ˛‰˛…˛‰HwithHthρHk‘vk~HπρtρνtorHγtHPHsqrt{s}gbHQH‘ρ–VHJournalyofyHighyEnergyyPhysicsTH
2016THZXY_THY

5.4 13

151 ~ργrνhHτorHnρwHphρnomρnγHinHρvρntsHwithHγHphotonHγnπHmissinψHtrγnsvρrsρHmomρntumHinHppH
νollisionsHγtHPHsqrt{s}gY[HQH‘ρ–HwithHthρHk‘vk~HπρtρνtorVHJournalyofyHighyEnergyyPhysicsTH2016THZXY_THY 5.4 13

150 kHsργrνhHτorHtopHsquγrksHwithH}UpγrityUviolγtinψHπρνγysHtoHγllUhγπroniνHτinγlHstγtρsHwithHthρHk‘vk~H
πρtρνtorHinHPHsqrt{s}gbHQH‘ρ–HprotonUprotonHνollisionsVHJournalyofyHighyEnergyyPhysicsTH2016THZXY_THY 5.4 10

149 sπρntiτiνγtionHoτHhiψhHtrγnsvρrsρHmomρntumHtopHquγrksHinHppHνollisionsHγtHPHsqrt{s}gbHQH‘ρ–HwithHthρH
k‘vk~HπρtρνtorVHJournalyofyHighyEnergyyPhysicsTH2016THZXY_THY 5.4 13

148 kHsργrνhHτorHγnHρxνitρπHmuonHπρνγyinψHtoHγHmuonHγnπHtwoHjρtsHinppνollisionsHγtH
Lsqrt{s}egebe{rm{‘ρ–}}LHwithHthρHk‘vk~HπρtρνtorVHNewyJournalyofyPhysicsTH2016THYbTHXa[XZY 2.9 1

147 lργmUinπuνρπHγnπHνosmiνUrγyHμγνkψrounπsHoμsρrvρπHinHthρHk‘vk~HπρtρνtorHπurinψHthρHvrmHZXYZH
protonUprotonHrunninψHpρrioπVHJournalyofyInstrumentationTH2016THYYTHzX^XY[UzX^XY[ 1 8

146 wργsurρmρntsHoτHtopUquγrkHpγirHπiττρrρntiγlHνrossUsρνtionsHinHthρHlρptonSjρtsHνhγnnρlHinHνollisionsH
γtH[pormulγdHsρρHtρxt−HusinψHthρHk‘vk~HπρtρνtorVHEuropeanyPhysicalyJournalyCTH2016THa_TH^[b 4.2 48

145
wργsurρmρntHoτHthρHπiττρrρntiγlHνrossUsρνtionsHoτHpromptHγnπHnonUpromptHproπuνtionHoτH[pormulγdH
sρρHtρxt−HγnπH[pormulγdHsρρHtρxt−HinHνollisionsHγtH[pormulγdHsρρHtρxt−HγnπHb´ ‘ρ–HwithHthρHk‘vk~H
πρtρνtorVHEuropeanyPhysicalyJournalyCTH2016THa_THZb[

4.2 42

144 vuminosityHπρtρrminγtionHinHνollisionsHγtH[pormulγdHsρρHtρxt−HgHbH‘ρ–HusinψHthρHk‘vk~HπρtρνtorHγtH
thρHvrmVHEuropeanyPhysicalyJournalyCTH2016THa_TH_^[ 4.2 188

143
~ργrνhHτorHsquγrksHγnπHψluinosHinHρvρntsHwithHhγπroniνγllyHπρνγyinψHtγuHlρptonsTHjρtsHγnπHmissinψH
trγnsvρrsρHmomρntumHinHprotonUprotonHνollisionsHγtH[pormulγdHsρρHtρxt−´ ‘ρ–HrρνorπρπHwithHthρH
k‘vk~HπρtρνtorVHEuropeanyPhysicalyJournalyCTH2016THa_TH_b[

4.2 7

142
kππρnπumHtoHâ��wργsurρmρntHoτHthρHPtμγr{t}QHproπuνtionHνrossUsρνtionHusinψHPρmuHQHρvρntsHwithH
μUtγψψρπHjρtsHinHppHνollisionsHγtHPsqrt{s}QHgHaHγnπHbHPTmγthrm{‘ρ–}QHwithHthρHk‘vk~Hπρtρνtorâ��VH
EuropeanyPhysicalyJournalyCTH2016THa_THY

4.2 13

141 wργsurρmρntHoτHthρHγnψulγrHνoρττiνiρntsHinH±UμosonHρvρntsHusinψHρlρνtronHγnπHmuonHpγirsHτromH
πγtγHtγkρnHγtHPHsqrt{s}gbHQH‘ρ–HwithHthρHk‘vk~HπρtρνtorVHJournalyofyHighyEnergyyPhysicsTH2016THZXY_THY 5.4 20

140 ~ργrνhρsHτorHhργvyHπiμosonHrρsonγnνρsHinHppHνollisionsHγtHPHsqrt{s}gY[HQH‘ρ–HwithHthρHk‘vk~H
πρtρνtorVHJournalyofyHighyEnergyyPhysicsTH2016THZXY_THY 5.4 20

139 nγrkHmγttρrHintρrprρtγtionsHoτHk‘vk~HsργrνhρsHτorHthρHρlρνtrowργkHproπuνtionHoτHsupρrsymmρtriνH
pγrtiνlρsHinHPHsqrt{s}gbHQH‘ρ–HprotonUprotonHνollisionsVHJournalyofyHighyEnergyyPhysicsTH2016THZXY_THY 5.4 16

138
~ργrνhHτorHthρH~tγnπγrπHwoπρlHriψψsHμosonHπρνγyinψHintoHPHμovρrlinρ{μ}HQHproπuνρπHinHγssoνiγtionH
withHtopHquγrksHπρνγyinψHhγπroniνγllyHinHppHνollisionsHγtHPHsqrt{s}gbHQH‘ρ–HwithHthρHk‘vk~HπρtρνtorVH
JournalyofyHighyEnergyyPhysicsTH2016THZXY_THY

5.4 16

137 wργsurρmρntHoτHthρHmzUviolγtinψHphγsρHiHsHγnπHthρHlHXHsHmρsonHπρνγyHwiπthHπiττρrρnνρHwithHlHXHsH
HUhHtWˇ�iHπρνγysHinHk‘vk~VHJournalyofyHighyEnergyyPhysicsTH2016THZXY_THY 5.4 10

136
~ργrνhHτorHsquγrksHγnπHψluinosHinHτinγlHstγtρsHwithHjρtsHγnπHmissinψHtrγnsvρrsρHmomρntumHγtH
[pormulγdHsρρHtρxt−HgY[H[pormulγdHsρρHtρxt−withHthρHk‘vk~HπρtρνtorVHEuropeanyPhysicalyJournalyCTH
2016THa_TH[cZ

4.2 53
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135 wργsurρmρntHoτHthρHπouμlρUπiττρrρntiγlHhiψhUmγssHnrρllU¯γnHνrossHsρνtionHinHppHνollisionsHγtHPH
sqrt{s}gbHQH‘ρ–HwithHthρHk‘vk~HπρtρνtorVHJournalyofyHighyEnergyyPhysicsTH2016THZXY_THY 5.4 24

134 kHsργrνhHτorHpromptHlρptonUjρtsHinHppHνollisionsHγtHPHsqrt{mγthrm{s}}gbHQH‘ρ–HwithHthρHk‘vk~H
πρtρνtorVHJournalyofyHighyEnergyyPhysicsTH2016THZXY_THY 5.4 22

133 ~ργrνhHτorHnρwHphρnomρnγHwithHphotonSjρtHρvρntsHinHprotonUprotonHνollisionsHγtHPHsqrt{s}gY[HQH‘ρ–H
withHthρHk‘vk~HπρtρνtorVHJournalyofyHighyEnergyyPhysicsTH2016THZXY_THY 5.4 12

132 wργsurρmρntHoτHthρHproπuνtionHνrossUsρνtionHoτHγHsinψlρHtopHquγrkHinHγssoνiγtionHwithHγH—HμosonHγtH
bH‘ρ–HwithHthρHk‘vk~HρxpρrimρntVHJournalyofyHighyEnergyyPhysicsTH2016THZXY_THY 5.4 12

131 ~ργrνhHτorHthρHproπuνtionHoτHsinψlρHvρνtorUlikρHγnπHρxνitρπHquγrksHinHthρH—tHτinγlHstγtρHinHppH
νollisionsHγtHPHsqrt{s}gbHQH‘ρ–HwithHthρHk‘vk~HπρtρνtorVHJournalyofyHighyEnergyyPhysicsTH2016THZXY_THY 5.4 14

130 ~ργrνhHτorHstronψHψrγvityHinHmultijρtHτinγlHstγtρsHproπuνρπHinHppHνollisionsHγtHPHsqrt{s}gY[HQH‘ρ–HusinψH
thρHk‘vk~HπρtρνtorHγtHthρHvrmVHJournalyofyHighyEnergyyPhysicsTH2016THZXY_THY 5.4 12

129 sπρntiτiνγtionHoτHμoostρπTHhγπroniνγllyHπρνγyinψHμosonsHγnπHνompγrisonsHwithHk‘vk~HπγtγHtγkρnHγtH
[pormulγdHsρρHtρxt−´ ‘ρ–VHEuropeanyPhysicalyJournalyCTH2016THa_THY^] 4.2 44

128 ~ργrνhHτorHnρwHphρnomρnγHinHρvρntsHwithHγtHlργstHthrρρHphotonsHνollρνtρπHinHνollisionsHγtH[pormulγdH
sρρHtρxt−HgHbH‘ρ–HwithHthρHk‘vk~HπρtρνtorVHEuropeanyPhysicalyJournalyCTH2016THa_THZYX 4.2 53

127 zroμinψHlρptonHτlγvourHviolγtionHviγHnρutrinolρssH[pormulγdHsρρHtρxt−HπρνγysHwithHthρHk‘vk~H
πρtρνtorVHEuropeanyPhysicalyJournalyCTH2016THa_THZ[Z 4.2 12

126 kHnρwHmρthoπHtoHπistinψuishHhγπroniνγllyHπρνγyinψHμoostρπHμosonsHτromHμosonsHusinψHthρHk‘vk~H
πρtρνtorVHEuropeanyPhysicalyJournalyCTH2016THa_THZ[b 4.2 6

125 ~ργrνhHτorHsupρrsymmρtryHγtH[pormulγdHsρρHtρxt−´ ‘ρ–HinHτinγlHstγtρsHwithHjρtsHγnπHtwoHsγmρUsiψnH
lρptonsHorHthrρρHlρptonsHwithHthρHk‘vk~HπρtρνtorVHEuropeanyPhysicalyJournalyCTH2016THa_THZ^c 4.2 48

124 ~ργrνhHτorHinvisiμlρHπρνγysHoτHγHriψψsHμosonHusinψHvρνtorUμosonHτusionHinHppHνollisionsHγtHPHsqrt{s}gbHQH
‘ρ–HwithHthρHk‘vk~HπρtρνtorVHJournalyofyHighyEnergyyPhysicsTH2016THZXY_THY 5.4 45

123
~ργrνhHτorHγnomγlousHνouplinψsHinHthρH—HtμHvρrtρxHτromHthρHmργsurρmρntHoτHπouμlρHπiττρrρntiγlH
γnψulγrHπρνγyHrγtρsHoτHsinψlρHtopHquγrksHproπuνρπHinHthρHtUνhγnnρlHwithHthρHk‘vk~HπρtρνtorVH
JournalyofyHighyEnergyyPhysicsTH2016THZXY_THYU]_

5.4 12

122 ~ργrνhρsHτorHsνγlγrHlρptoquγrksHinHνollisionsHγtH[pormulγdHsρρHtρxt−HgHb´ ‘ρ–HwithHthρHk‘vk~HπρtρνtorVH
EuropeanyPhysicalyJournalyCTH2016THa_TH^ 4.2 68

121
wργsurρmρntsHoτHthρHriψψsHμosonHproπuνtionHγnπHπρνγyHrγtρsHγnπHνouplinψHstrρnψthsHusinψH
νollisionHπγtγHγtH[pormulγdHsρρHtρxt−HγnπHb´ ‘ρ–HinHthρHk‘vk~HρxpρrimρntVHEuropeanyPhysicalyJournalyC
TH2016THa_TH_

4.2 185

120
wργsurρmρntsHoτHτiπuνiγlHνrossUsρνtionsHτorH[pormulγdHsρρHtρxt−HproπuνtionHwithHonρHorHtwoH
γππitionγlHUjρtsHinHνollisionsHγtH[pormulγdHsρρHtρxt−gbH‘ρ–´ usinψHthρHk‘vk~HπρtρνtorVHEuropeany
PhysicalyJournalyCTH2016THa_THYY

4.2 21

119 ~tuπyHoτHthρH[pormulγdHsρρHtρxt−HγnπH[pormulγdHsρρHtρxt−HπρνγysHwithHthρHk‘vk~HπρtρνtorVHEuropeany
PhysicalyJournalyCTH2016THa_TH] 4.2 13

118 ~ργrνhHτorHsinψlρHtopUquγrkHproπuνtionHviγHτlγvourUνhγnψinψHnρutrγlHνurrρntsHγtHb´ ‘ρ–HwithHthρH
k‘vk~HπρtρνtorVHEuropeanyPhysicalyJournalyCTH2016THa_TH^^ 4.2 28
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117 wργsurρmρntHoτHthρHνhγrψρHγsymmρtryHinHtopUquγrkHpγirHproπuνtionHinHthρHlρptonUplusUjρtsHτinγlH
stγtρHinHppHνollisionHπγtγHγtHPsqrt{s}gbTmγthrmH‘ρ–{}QHwithHthρHk‘vk~HπρtρνtorH2016THa_THY 1

116 ~tuπyHoτHhγrπHπouμlρUpγrtonHsνγttρrinψHinHτourUjρtHρvρntsHinHppHνollisionsHγtHPHsqrt{s}gaHQH‘ρ–HwithH
thρHk‘vk~HρxpρrimρntVHJournalyofyHighyEnergyyPhysicsTH2016THZXY_THY 5.4 21

115
~ργrνhHτorHthρH~tγnπγrπHwoπρlHriψψsHμosonHproπuνρπHμyHvρνtorUμosonHτusionHγnπHπρνγyinψHtoH
μottomHquγrksHinHPHsqrt{s}gbHQH‘ρ–HppHνollisionsHwithHthρHk‘vk~HπρtρνtorVHJournalyofyHighyEnergyy
PhysicsTH2016THZXY_THY

5.4 8

114
wργsurρmρntHoτHρvρntUshγpρHoμsρrvγμlρsHinH[pormulγdHsρρHtρxt−HρvρntsHinHνollisionsHγtH[pormulγdH
sρρHtρxt−´ [pormulγdHsρρHtρxt−HwithHthρHk‘vk~HπρtρνtorHγtHthρHvrmVHEuropeanyPhysicalyJournalyCTH2016TH
a_TH[a^

4.2 5

113 mhγrψρπUpγrtiνlρHπistriμutionsHinHintρrγνtionsHγtH[pormulγdHsρρHtρxt−HmργsurρπHwithHthρHk‘vk~H
πρtρνtorVHEuropeanyPhysicalyJournalyCTH2016THa_TH]X[ 4.2 19

112 mhγrψρπUpγrtiνlρHπistriμutionsHγtHlowHtrγnsvρrsρHmomρntumHinH[pormulγdHsρρHtρxt−´ ‘ρ–HintρrγνtionsH
mργsurρπHwithHthρHk‘vk~HπρtρνtorHγtHthρHvrmVHEuropeanyPhysicalyJournalyCTH2016THa_TH^XZ 4.2 37

111 ~ργrνhHτorHμottomHsquγrkHpγirHproπuνtionHinHprotonUprotonHνollisionsHγtH[pormulγdHsρρHtρxt−´ ‘ρ–H
withHthρHk‘vk~HπρtρνtorVHEuropeanyPhysicalyJournalyCTH2016THa_TH^]a 4.2 25

110
~ργrνhHτorHminimγlHsupρrsymmρtriνHstγnπγrπHmoπρlHriψψsHlosonsH´ W´ HγnπHτorHγH[pormulγdHsρρHtρxt−H
μosonHinHthρH[pormulγdHsρρHtρxt−HτinγlHstγtρHproπuνρπHinHνollisionsHγtH[pormulγdHsρρHtρxt−H‘ρ–HwithH
thρHk‘vk~HπρtρνtorVHEuropeanyPhysicalyJournalyCTH2016THa_TH^b^

4.2 28

109 wργsurρmρntHoτHthρHphotonHiπρntiτiνγtionHρττiνiρnνiρsHwithHthρHk‘vk~HπρtρνtorHusinψHvrmH}unUYH
πγtγVHEuropeanyPhysicalyJournalyCTH2016THa_TH___ 4.2 53

108 wργsurρmρntHoτHthρH[pormulγdHsρρHtρxt−HπijρtHνrossHsρνtionHinHνollisionsHγtH[pormulγdHsρρHtρxt−´ ‘ρ–H
withHthρHk‘vk~HπρtρνtorVHEuropeanyPhysicalyJournalyCTH2016THa_TH_aX 4.2 7

107 ‘hρHpρrτormγnνρHoτHthρHjρtHtriψψρrHτorHthρHk‘vk~HπρtρνtorHπurinψHZXYYHπγtγHtγkinψVHEuropeany
PhysicalyJournalyCTH2016THa_TH^Z_ 4.2 16

106 ~ργrνhHτorHnρwHphρnomρnγHinHπiττρrρntUτlγvourHhiψhUmγssHπilρptonHτinγlHstγtρsHinHνollisionsHγtH
[pormulγdHsρρHtρxt−´ ‘ρvHwithHthρHk‘vk~HπρtρνtorVHEuropeanyPhysicalyJournalyCTH2016THa_TH^]Y 4.2 7

105
~ργrνhHτorHthρHriψψsHμosonHproπuνρπHinHγssoνiγtionHwithHγHμosonHγnπHπρνγyinψHtoHτourHUquγrksHviγH
twoHspinUzρroHpγrtiνlρsHinHνollisionsHγtHY[H‘ρ–HwithHthρHk‘vk~HπρtρνtorVHEuropeanyPhysicalyJournalyCTH
2016THa_TH_X^

4.2 16

104 wuonHrρνonstruνtionHpρrτormγnνρHoτHthρHk‘vk~HπρtρνtorHinHprotonUprotonHνollisionHπγtγHγtH
[pormulγdHsρρHtρxt−gY[´ ‘ρ–VHEuropeanyPhysicalyJournalyCTH2016THa_THZcZ 4.2 263

103 ‘ρstHoτHmzHinvγriγnνρHinHvρνtorUμosonHτusionHproπuνtionHoτHthρHriψψsHμosonHusinψHthρHmρthoπHinHthρH
πitγuHπρνγyHνhγnnρlHwithHthρHk‘vk~HπρtρνtorVHEuropeanyPhysicalyJournalyCTH2016THa_TH_^b 4.2 26

102 ~ργrνhHτorHψluinosHinHρvρntsHwithHγnHisolγtρπHlρptonTHjρtsHγnπHmissinψHtrγnsvρrsρHmomρntumHγtH
[pormulγdHsρρHtρxt−HgHY[H‘ρH–HwithHthρHk‘vk~HπρtρνtorVHEuropeanyPhysicalyJournalyCTH2016THa_TH^_^ 4.2 20

101 wργsurρmρntHoτHthρHinνlusivρHisolγtρπHpromptHphotonHνrossHsρνtionHinHppHνollisionsHγtHPHsqrt{s}gbHQH
‘ρ–HwithHthρHk‘vk~HπρtρνtorVHJournalyofyHighyEnergyyPhysicsTH2016THZXY_THY 5.4 25

100 ~ργrνhHτorHγHhiψhUmγssHriψψsHμosonHπρνγyinψHtoHγH—HμosonHpγirHinHppHνollisionsHγtHPHsqrt{s}gbHQH‘ρ–H
withHthρHk‘vk~HπρtρνtorVHJournalyofyHighyEnergyyPhysicsTH2016THZXY_THY 5.4 59
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99
~ργrνhHτorHτlγvourUνhγnψinψHnρutrγlHνurrρntHtopUquγrkHπρνγysHtoH[pormulγdHsρρHtρxt−HinH[pormulγdH
sρρHtρxt−HνollisionHπγtγHνollρνtρπHwithHthρHk‘vk~HπρtρνtorHγtH[pormulγdHsρρHtρxt−´ ‘ρ–VHEuropeany
PhysicalyJournalyCTH2016THa_THYZ

4.2 16

98
wργsurρmρntHoτHthρHνhγrψρHγsymmρtryHinHtopUquγrkHpγirHproπuνtionHinHthρHlρptonUplusUjρtsHτinγlH
stγtρHinHνollisionHπγtγHγtH[pormulγdHsρρHtρxt−HwithHthρHk‘vk~HπρtρνtorVHEuropeanyPhysicalyJournalyCTH
2016THa_THba

4.2 18

97 ~ργrνhHτorHπirρνtHtopHsquγrkHpγirHproπuνtionHinHτinγlHstγtρsHwithHtwoHtγuHlρptonsHinHνollisionsHγtH
[pormulγdHsρρHtρxt−´ ‘ρ–HwithHthρHk‘vk~HπρtρνtorVHEuropeanyPhysicalyJournalyCTH2016THa_THbY 4.2 7

96 ~ργrνhHτorHνhγrψρπHriψψsHμosonsHinHthρHrH´–HUhHtμHπρνγyHνhγnnρlHinHppHνollisionsHγtHPHsqrt{s}gbHQH‘ρ–H
usinψHthρHk‘vk~HπρtρνtorVHJournalyofyHighyEnergyyPhysicsTH2016THZXY_THY 5.4 33

95 ~tuπyHoτHthρHrγrρHπρνγysHoτH[pormulγdHsρρHtρxt−HγnπH[pormulγdHsρρHtρxt−HintoHmuonHpγirsHτromHπγtγH
νollρνtρπHπurinψHthρHvrmH}unHYHwithHthρHk‘vk~HπρtρνtorVHEuropeanyPhysicalyJournalyCTH2016THa_TH^Y[ 4.2 27

94
~ργrνhHτorHsupρrsymmρtryHinHγHτinγlHstγtρHνontγininψHtwoHphotonsHγnπHmissinψHtrγnsvρrsρH
momρntumHinH[pormulγdHsρρHtρxt−´ g´ Y[´ ‘ρ–H[pormulγdHsρρHtρxt−HνollisionsHγtHthρHvrmHusinψHthρH
k‘vk~HπρtρνtorVHEuropeanyPhysicalyJournalyCTH2016THa_TH^Ya

4.2 17

93 ~ργrνhHτorHrρsonγnνρsHinHπiphotonHρvρntsHγtHPHsqrt{s}gY[HQH‘ρ–HwithHthρHk‘vk~HπρtρνtorVHJournalyofy
HighyEnergyyPhysicsTH2016THZXY_THY 5.4 49

92 ~ργrνhHτorHsinψlρHproπuνtionHoτHvρνtorUlikρHquγrksHπρνγyinψHintoHinHνollisionsHγtH[pormulγdHsρρH
tρxt−´ ‘ρ–HwithHthρHk‘vk~HπρtρνtorVHEuropeanyPhysicalyJournalyCTH2016THa_TH]]Z 4.2 24

91 wργsurρmρntHoτHthρHrρlγtivρHwiπthHπiττρrρnνρHoτHthρHPH{l}√Xhμox{U}H{ovρrlinρ{l}}√XHQHsystρmHwithH
thρHk‘vk~HπρtρνtorVHJournalyofyHighyEnergyyPhysicsTH2016THZXY_THY 5.4 5

90 ~ργrνhHτorHinvisiμlρHpγrtiνlρsHproπuνρπHinHγssoνiγtionHwithHsinψlρUtopUquγrksHinHprotonUprotonH
νollisionsHγtH[pormulγdHsρρHtρxt−HwithHthρHk‘vk~HπρtρνtorVHEuropeanyPhysicalyJournalyCTH2015THa^THac 4.2 21

89 ~ργrνhHτorHrρsonγntHπiμosonHproπuνtionHinHthρH[pormulγdHsρρHtρxt−HτinγlHstγtρHinH[pormulγdHsρρHtρxt−H
νollisionsHγtH[pormulγdHsρρHtρxt−´ ‘ρ–HwithHthρHk‘vk~HπρtρνtorVHEuropeanyPhysicalyJournalyCTH2015THa^TH_c 4.2 62

88 wργsurρmρntsHoτHthρH[pormulγdHsρρHtρxt−HproπuνtionHνrossHsρνtionsHinHγssoνiγtionHwithHjρtsHwithHthρH
k‘vk~HπρtρνtorVHEuropeanyPhysicalyJournalyCTH2015THa^THbZ 4.2 54

87 ~ργrνhHτorHπγrkHmγttρrHinHρvρntsHwithHhργvyHquγrksHγnπHmissinψHtrγnsvρrsρHmomρntumHinH[pormulγdH
sρρHtρxt−HνollisionsHwithHthρHk‘vk~HπρtρνtorVHEuropeanyPhysicalyJournalyCTH2015THa^THcZ 4.2 60

86
wργsurρmρntHoτHthρHPHtovρrlinρ{t}HQHproπuνtionHνrossUsρνtionHγsHγHτunνtionHoτHjρtHmultipliνityHγnπHjρtH
trγnsvρrsρHmomρntumHinHaH‘ρ–HprotonUprotonHνollisionsHwithHthρHk‘vk~HπρtρνtorVHJournalyofyHighy
EnergyyPhysicsTH2015THZXY^THY

5.4 14

85
wργsurρmρntHoτHthρH—H—HSH—H±HνrossHsρνtionHγnπHlimitsHonHγnomγlousHtriplρHψγuψρHνouplinψsHusinψH
τinγlHstγtρsHwithHonρHlρptonTHmissinψHtrγnsvρrsρHmomρntumTHγnπHtwoHjρtsHwithHthρHk‘vk~HπρtρνtorH
γtHPHsqrt{s}gaHQH‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2015THZXY^THY

5.4 12

84 ~ργrνhρsHτorHhργvyHlonψUlivρπHνhγrψρπHpγrtiνlρsHwithHthρHk‘vk~HπρtρνtorHinHprotonUprotonHνollisionsH
γtHPHsqrt{s}gbHQH‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2015THZXY^THY 5.4 29

83 ~ργrνhHτorHthρHPHμovρrlinρ{μ}HQHπρνγyHoτHthρH~tγnπγrπHwoπρlHriψψsHμosonHinHγssoνiγtρπHP—W±QrH
proπuνtionHwithHthρHk‘vk~HπρtρνtorVHJournalyofyHighyEnergyyPhysicsTH2015THZXY^THY 5.4 64

82 wργsurρmρntHoτHthρHinνlusivρHjρtHνrossUsρνtionHinHprotonUprotonHνollisionsHγtHPHsqrt{s}gaHQH‘ρ–HusinψH
]V^Hτμâ��YHoτHπγtγHwithHthρHk‘vk~HπρtρνtorVHJournalyofyHighyEnergyyPhysicsTH2015THZXY^THY 5.4 27
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81
~ργrνhHτorHγnomγlousHproπuνtionHoτHpromptHsγmρUsiψnHlρptonHpγirsHγnπHpγirUproπuνρπHπouμlyH
νhγrψρπHriψψsHμosonsHwithHPHsqrt{s}gbHQH‘ρ–HppHνollisionsHusinψHthρHk‘vk~HπρtρνtorVHJournalyofyHighy
EnergyyPhysicsTH2015THZXY^THY

5.4 45

80
~ργrνhHτorHνhγrψρπHriψψsHμosonsHπρνγyinψHviγHrH´–HUhHˇ�H´–H˛‰HinHτullyHhγπroniνHτinγlHstγtρsHusinψHppH
νollisionHπγtγHγtHPHsqrt{s}HQHgHbH‘ρ–HwithHthρHk‘vk~HπρtρνtorVHJournalyofyHighyEnergyyPhysicsTH2015TH
ZXY^THY

5.4 56

79
~ργrνhHτorHproπuνtionHoτH[pormulγdHsρρHtρxt−HrρsonγnνρsHπρνγyinψHtoHγHlρptonTHnρutrinoHγnπHjρtsHinH
[pormulγdHsρρHtρxt−HνollisionsHγtH[pormulγdHsρρHtρxt−´ ‘ρ–HwithHthρHk‘vk~HπρtρνtorVHEuropeanyPhysicaly
JournalyCTH2015THa^THZXc

4.2 73

78 zρrτormγnνρHoτHthρHk‘vk~HmuonHtriψψρrHinHppHνollisionsHγtH[pormulγdHsρρHtρxt−H‘ρ–VHEuropeany
PhysicalyJournalyCTH2015THa^THYZX 4.2 51

77 ~ργrνhHτorHriψψsHμosonHpγirHproπuνtionHinHthρH[pormulγdHsρρHtρxt−HτinγlHstγtρHτromHνollisionsHγtH
[pormulγdHsρρHtρxt−H‘ρ–withHthρHk‘vk~HπρtρνtorVHEuropeanyPhysicalyJournalyCTH2015THa^TH]YZ 4.2 66

76 nρtρrminγtionHoτHspinHγnπHpγrityHoτHthρHriψψsHμosonHinHthρH[pormulγdHsρρHtρxt−HπρνγyHνhγnnρlHwithH
thρHk‘vk~HπρtρνtorVHEuropeanyPhysicalyJournalyCTH2015THa^THZ[Y 4.2 15

75
~ργrνhHτorHnρwHphρnomρnγHinHτinγlHstγtρsHwithHγnHρnρrψρtiνHjρtHγnπHlγrψρHmissinψHtrγnsvρrsρH
momρntumHinHνollisionsHγtH[pormulγdHsρρHtρxt−‘ρ–HwithHthρHk‘vk~HπρtρνtorVHEuropeanyPhysicaly
JournalyCTH2015THa^THZcc

4.2 202

74 ~ργrνhHτorHγHnρwHrρsonγnνρHπρνγyinψHtoHγHorHμosonHγnπHγHriψψsHμosonHinHthρH[pormulγdHsρρHtρxt−H
τinγlHstγtρsHwithHthρHk‘vk~HπρtρνtorVHEuropeanyPhysicalyJournalyCTH2015THa^THZ_[ 4.2 46

73 wργsurρmρntHoτHthrρρUjρtHproπuνtionHνrossUsρνtionsHinH[pormulγdHsρρHtρxt−HνollisionsHγtHa´ [pormulγdH
sρρHtρxt−HνρntrρUoτUmγssHρnρrψyHusinψHthρHk‘vk~HπρtρνtorVHEuropeanyPhysicalyJournalyCTH2015THa^THZZb 4.2 18

72 monstrγintsHonHthρHoττUshρllHriψψsHμosonHsiψnγlHstrρnψthHinHthρHhiψhUmγssHγnπHτinγlHstγtρsHwithHthρH
k‘vk~HπρtρνtorVHEuropeanyPhysicalyJournalyCTH2015THa^TH[[^ 4.2 56

71
sπρntiτiνγtionHγnπHρnρrψyHνγliμrγtionHoτHhγπroniνγllyHπρνγyinψHtγuHlρptonsHwithHthρHk‘vk~H
ρxpρrimρntHinHνollisionsHγtH[pormulγdHsρρHtρxt−[pormulγdHsρρHtρxt−VHEuropeanyPhysicalyJournalyCTH2015
THa^TH[X[

4.2 49

70
yμsρrvγtionHγnπHmργsurρmρntsHoτHthρHproπuνtionHoτHpromptHγnπHnonUpromptH[pormulγdHsρρHtρxt−H
mρsonsHinHγssoνiγtionHwithHγH[pormulγdHsρρHtρxt−HμosonHinH[pormulγdHsρρHtρxt−HνollisionsHγtH[pormulγdH
sρρHtρxt−HwithHthρHk‘vk~HπρtρνtorVHEuropeanyPhysicalyJournalyCTH2015THa^THZZc

4.2 38

69
~ργrνhHτorHthρH~tγnπγrπHwoπρlHriψψsHμosonHproπuνρπHinHγssoνiγtionHwithHtopHquγrksHγnπHπρνγyinψH
intoH[pormulγdHsρρHtρxt−HinH[pormulγdHsρρHtρxt−HνollisionsHγtH[pormulγdHsρρHtρxt−HwithHthρHk‘vk~H
πρtρνtorVHEuropeanyPhysicalyJournalyCTH2015THa^TH[]c

4.2 94

68
~ργrνhHτorHsupρrsymmρtryHinHρvρntsHνontγininψHγHsγmρUτlγvourHoppositρUsiψnHπilρptonHpγirTHjρtsTHγnπH
lγrψρHmissinψHtrγnsvρrsρHmomρntumHinH[pormulγdHsρρHtρxt−´ ‘ρ–HνollisionsHwithHthρHk‘vk~HπρtρνtorVH
EuropeanyPhysicalyJournalyCTH2015THa^TH[Yb

4.2 44

67 ~ργrνhHτorHhργvyHlonψUlivρπHmultiUνhγrψρπHpγrtiνlρsHinHνollisionsHγtH[pormulγdHsρρHtρxt−´ ‘ρ–HusinψHthρH
k‘vk~HπρtρνtorVHEuropeanyPhysicalyJournalyCTH2015THa^TH[_Z 4.2 22

66 ‘woUpγrtiνlρHlosρUoinstρinHνorrρlγtionsHinHνollisionsHγtH[pormulγdHsρρHtρxt−HXVcHγnπHaH‘ρ–HmργsurρπH
withHthρHk‘vk~HπρtρνtorVHEuropeanyPhysicalyJournalyCTH2015THa^TH]__ 4.2 28

65 wργsurρmρntHoτHthρHtopHquγrkHmγssHinHthρH[pormulγdHsρρHtρxt−HγnπH[pormulγdHsρρHtρxt−HνhγnnρlsH
usinψH[pormulγdHsρρHtρxt−´ [pormulγdHsρρHtρxt−Hk‘vk~HπγtγVHEuropeanyPhysicalyJournalyCTH2015THa^TH[[X 4.2 32

64 k‘vk~H}unHYHsργrνhρsHτorHπirρνtHpγirHproπuνtionHoτHthirπUψρnρrγtionHsquγrksHγtHthρHvγrψρHrγπronH
molliπρrVHEuropeanyPhysicalyJournalyCTH2015THa^TH^YX 4.2 109

(2015-2015)
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63 ~ργrνhHτorHlowUsνγlρHψrγvityHsiψnγturρsHinHmultiUjρtHτinγlHstγtρsHwithHthρHk‘vk~HπρtρνtorHγtHPH
sqrt{s}gbHQH‘ρ–VHJournalyofyHighyEnergyyPhysicsTH2015THZXY^THY 5.4 2

62 kHsργrνhHτorHhiψhUmγssHrρsonγnνρsHπρνγyinψHtoHˇ�Sˇ�â��HinHppHνollisionsHγtHPHsqrt{s}gbHQH‘ρ–HwithHthρH
k‘vk~HπρtρνtorVHJournalyofyHighyEnergyyPhysicsTH2015THZXY^THY 5.4 22

61 ~ummγryHoτHthρHk‘vk~Hρxpρrimρntâ��sHsρnsitivityHtoHsupρrsymmρtryHγτtρrHvrmH}unHYHâ��HintρrprρtρπH
inHthρHphρnomρnoloψiνγlHw~~wVHJournalyofyHighyEnergyyPhysicsTH2015THZXY^THY 5.4 42

60 ~ργrνhHτorHlρptonUτlγvourUviolγtinψHrHUhH˛…ˇ�HπρνγysHoτHthρHriψψsHμosonHwithHthρHk‘vk~HπρtρνtorVH
JournalyofyHighyEnergyyPhysicsTH2015THZXY^THY 5.4 46

59 wργsurρmρntHoτHτourUjρtHπiττρrρntiγlHνrossHsρνtionsHinHPHsqrt{s}gbHQH‘ρ–HprotonUprotonHνollisionsH
usinψHthρHk‘vk~HπρtρνtorVHJournalyofyHighyEnergyyPhysicsTH2015THZXY^THYUa_ 5.4 5

58 kHsργrνhHτorHPHtovρrlinρ{t}HQHrρsonγnνρsHusinψHlρptonUplusUjρtsHρvρntsHinHprotonUprotonHνollisionsHγtHPH
sqrt{s}gbHQH‘ρ–HwithHthρHk‘vk~HπρtρνtorVHJournalyofyHighyEnergyyPhysicsTH2015THZXY^THY 5.4 57

57 wργsurρmρntHoτHthρHτorwγrπUμγνkwγrπHγsymmρtryHoτHρlρνtronHγnπHmuonHpγirUproπuνtionHinHppH
νollisionsHγtHPHsqrt{s}gaHQH‘ρ–HwithHthρHk‘vk~HπρtρνtorVHJournalyofyHighyEnergyyPhysicsTH2015THZXY^THY 5.4 18
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