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523
rnνlusivρGγnπGπiττρrρntiγlGνrossGsρνtionGmργsurρmρntsGoτGsinψlρGtopGquγrkGproπuνtionGinGγssoνiγtionG
withGγGZGμosonGinGprotonTprotonGνollisionsGγtGKKGsqrt{s}GKKGfGXZG}ρ–UGJournalnofnHighnEnergynPhysicsSG
2022SGYWYYSGX

5.4 0

522
|ργrνhGτorGτlγvorTνhγnψinψGnρutrγlGνurrρntGintρrγνtionsGoτGthρGtopGquγrkGγnπGthρGqiψψsGμosonG
πρνγyinψGtoGγGμottomGquγrkTγntiquγrkGpγirGγtGKKGsqrt{s}GKKGfGXZG}ρ–UGJournalnofnHighnEnergynPhysicsSG
2022SGYWYYSGX

5.4 1

521 |ργrνhGτorGlonψTlivρπGpγrtiνlρsGπρνγyinψGtoGlρptonsGwithGlγrψρGimpγνtGpγrγmρtρrGinGprotonTprotonG
νollisionsGγtGUUGEuropeannPhysicalnJournalnCSG2022SGaYSGX]Z 4.2 0

520 |tuπyGoτGπijρtGρvρntsGwithGlγrψρGrγpiπityGsρpγrγtionGinGprotonTprotonGνollisionsGγtGKKGsqrt{s}GKKGfG
YU_^G}ρ–UGJournalnofnHighnEnergynPhysicsSG2022SGYWYYSGX 5.4

519 |ργrνhGτorGlowTmγssGπilρptonGrρsonγnνρsGinGqiψψsGμosonGπρνγysGtoGτourTlρptonGτinγlGstγtρsGinG
protonTprotonGνollisionsGγtGUUGEuropeannPhysicalnJournalnCSG2022SGaYSGYbW 4.2 0

518
|ργrνhGτorGsupρrsymmρtryGinGτinγlGstγtρsGwithGtwoGorGthrρρGsoτtGlρptonsGγnπGmissinψGtrγnsvρrsρG
momρntumGinGprotonTprotonGνollisionsGγtGKKGsqrt{s}GKKGfGXZG}ρ–UGJournalnofnHighnEnergynPhysicsSG
2022SGYWYYSGX

5.4 0

517 |ργrνhGτorGγGriψhtThγnπρπG GμosonGγnπGγGhργvyGnρutrinoGinGprotonTprotonGνollisionsGγtGKKGsqrt{s}GKKG
fGXZG}ρ–UGJournalnofnHighnEnergynPhysicsSG2022SGYWYYSGX 5.4 0

516 |ργrνhGτorGγGhργvyGrρsonγnνρGπρνγyinψGintoGγGtopGquγrkGγnπGγG GμosonGinGthρGlρptonRjρtsGτinγlGstγtρG
γtGKKGsqrt{s}GKKGfGXZG}ρ–UGJournalnofnHighnEnergynPhysicsSG2022SGYWYYSGX 5.4 0

515 |ργrνhGτorGhργvyGrρsonγnνρsGπρνγyinψGtoGZZGorGZ GγnπGγxionTlikρGpγrtiνlρsGmρπiγtinψGnonrρsonγntG
ZZGorGZqGproπuνtionGγtGKKGsqrt{s}GKKGfGXZG}ρ–UGJournalnofnHighnEnergynPhysicsSG2022SGYWYYSGX 5.4 0

514 vργsurρmρntGγnπGzlmGγnγlysisGoτGπouμlρTπiττρrρntiγlGinνlusivρGjρtGνrossGsρνtionsGinGprotonTprotonG
νollisionsGγtGKKGsqrt{s}GKKGfGXZG}ρ–UGJournalnofnHighnEnergynPhysicsSG2022SGYWYYSGX 5.4 0

513 |ργrνhGτorGρlρνtrowργkGproπuνtionGoτGνhγrψinosGγnπGnρutrγlinosGinGprotonTprotonGνollisionsGγtGKKG
sqrt{s}GKKGfGXZG}ρ–UGJournalnofnHighnEnergynPhysicsSG2022SGYWYYSGX 5.4 0

512 vργsurρmρntGoτGthρGinνlusivρGKKGmγthrm{t}ovρrlinρ{mγthrm{t}}GKKGproπuνtionGνrossGsρνtionGinG
protonTprotonGνollisionsGγtGKKGsqrt{s}GKKGfG]UWYG}ρ–UGJournalnofnHighnEnergynPhysicsSG2022SGYWYYSGX 5.4

511 lomμinρπGsργrνhρsGτorGthρGproπuνtionGoτGsupρrsymmρtriνGtopGquγrkGpγrtnρrsGinGprotonTprotonG
νollisionsGγtUGEuropeannPhysicalnJournalnCSG2021SGaXSGb_W 4.2 3

510 |ργrνhGτorGγGhργvyGqiψψsGμosonGπρνγyinψGintoGtwoGliψhtρrGqiψψsGμosonsGinGthρGˇ�ˇ�μμGτinγlGstγtρGγtGXZG
}ρ–UGJournalnofnHighnEnergynPhysicsSG2021SGYWYXSGX 5.4 2

509 |ργrνhGτorGnρwGpγrtiνlρsGinGρvρntsGwithGρnρrψρtiνGjρtsGγnπGlγrψρGmissinψGtrγnsvρrsρGmomρntumGinG
protonTprotonGνollisionsGγtGKKGsqrt{s}GKKGfGXZG}ρ–UGJournalnofnHighnEnergynPhysicsSG2021SGYWYXSGX 5.4 3

508 xμsρrvγtionGoτGt GproπuνtionGinGthρGsinψlρTlρptonGνhγnnρlGinGppGνollisionsGγtGOGsqrt{s}GPGfGXZG}ρ–UG
JournalnofnHighnEnergynPhysicsSG2021SGYWYXSGX 5.4 0

507 |ργrνhGτorGνhγrψinoTnρutrγlinoGproπuνtionGinGρvρntsGwithGqiψψsGγnπG GμosonsGusinψGXZ_Gτμâ��XGoτG
protonTprotonGνollisionsGγtGOGsqrt{s}GPGfGXZG}ρ–UGJournalnofnHighnEnergynPhysicsSG2021SGYWYXSGX 5.4 1
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506 vργsurρmρntsGoτGthρGppGTgG ´–˛‡˛‡GγnπGppGTgGZ˛‡˛‡GνrossGsρνtionsGγtGOGsqrt{mγthrm{s}}GPGfGXZG}ρ–GγnπG
limitsGonGγnomγlousGquγrtiνGψγuψρGνouplinψsUGJournalnofnHighnEnergynPhysicsSG2021SGYWYXSGX 5.4 1

505 |ργrνhGτorGπγrkGphotonsGinGqiψψsGμosonGproπuνtionGviγGvρνtorGμosonGτusionGinGprotonTprotonG
νollisionsGγtGOGsqrt{s}GPGfGXZG}ρ–UGJournalnofnHighnEnergynPhysicsSG2021SGYWYXSGX 5.4 2

504 vργsurρmρntsGoτGproπuνtionGνrossGsρνtionsGγnπGνonstrγintsGonGγnomγlousGtriplρGψγuψρGνouplinψsG
γtUGEuropeannPhysicalnJournalnCSG2021SGaXSGYWW 4.2 5

503 vργsurρmρntGoτGthρGinνlusivρGγnπGπiττρrρntiγlGqiψψsGμosonGproπuνtionGνrossGsρνtionsGinGthρG
lρptoniνG  GπρνγyGmoπρGγtGOGsqrt{s}GPGfGXZG}ρ–UGJournalnofnHighnEnergynPhysicsSG2021SGYWYXSGX 5.4 3

502
|ργrνhGτorGnonrρsonγntGqiψψsGμosonGpγirGproπuνtionGinGτinγlGstγtρsGwithGtwoGμottomGquγrksGγnπG
twoGphotonsGinGprotonTprotonGνollisionsGγtGOGsqrt{s}GPGfGXZG}ρ–UGJournalnofnHighnEnergynPhysicsSG2021SG
YWYXSGX

5.4 4

501 |ργrνhGτorGnρwGphysiνsGinGtopGquγrkGproπuνtionGwithGγππitionγlGlρptonsGinGprotonTprotonGνollisionsG
γtGOGsqrt{s}GPGfGXZG}ρ–GusinψGρττρνtivρGτiρlπGthρoryUGJournalnofnHighnEnergynPhysicsSG2021SGYWYXSGX 5.4 4

500 vργsurρmρntGoτGπiττρrρntiγlGνrossGsρνtionsGτorGZGμosonsGproπuνρπGinGγssoνiγtionGwithGνhγrmGjρtsGinG
ppGνollisionsGγtGOGsqrt{s}GPGfGXZG}ρ–UGJournalnofnHighnEnergynPhysicsSG2021SGYWYXSGX 5.4 1

499 lonstruνtionGγnπGνommissioninψGoτGlv|GlnGprototypρGsiliνonGmoπulρsUGJournalnofnInstrumentationSG
2021SGX^SG}W[WWY 1 5

498
|ργrνhGτorGsupρrsymmρtryGinGτinγlGstγtρsGwithGtwoGoppositρlyGνhγrψρπGsγmρTτlγvorGlρptonsGγnπG
missinψGtrγnsvρrsρGmomρntumGinGprotonTprotonGνollisionsGγtGOGsqrt{s}GPGfGXZG}ρ–UGJournalnofnHighn
EnergynPhysicsSG2021SGYWYXSGX

5.4 6

497 mρvρlopmρntGγnπGvγliπγtionGoτGqn{ rp´ _GtunρsGτromGlv|GunπρrlyinψTρvρntGmργsurρmρntsUG
EuropeannPhysicalnJournalnCSG2021SGaXSGZXY 4.2 1

496 }hρGmjzGsystρmGoτGthρGXYSWWWGνhγnnρlGlv|GhiψhGψrγnulγrityGνγlorimρtρrGprototypρUGJournalnofn
InstrumentationSG2021SGX^SG}W[WWX 1 3

495 jnψulγrGγnγlysisGoτGthρGπρνγyGkRGTgGtQOabYPR˛…R˛…â��GinGprotonTprotonGνollisionsGγtGOGsqrt{mγthrm{s}}GPGfG
aG}ρ–UGJournalnofnHighnEnergynPhysicsSG2021SGYWYXSGX 5.4 2

494 vργsurρmρntGoτGthρGqiψψsGμosonGproπuνtionGrγtρGinGγssoνiγtionGwithGtopGquγrksGinGτinγlGstγtρsGwithG
ρlρνtronsSGmuonsSGγnπGhγπroniνγllyGπρνγyinψGtγuGlρptonsGγtUGEuropeannPhysicalnJournalnCSG2021SGaXSGZ_a 4.2 5

493 vργsurρmρntGoτGμGjρtGshγpρsGinGprotonTprotonGνollisionsGγtGOGsqrt{s}GPGfG]UWYG}ρ–UGJournalnofnHighn
EnergynPhysicsSG2021SGYWYXSGX 5.4 0

492 oirstGmργsurρmρntGoτGlγrψρGγrργGjρtGtrγnsvρrsρGmomρntumGspρνtrγGinGhργvyTionGνollisionsUGJournaln
ofnHighnEnergynPhysicsSG2021SGYWYXSGX 5.4 2

491 |tuπyGoτGmrρllT±γnGπimuonGproπuνtionGinGprotonTlργπGνollisionsGγtGOGsqrt{s_{mγthrm{ww}}}GPGfGaUX^G
}ρ–UGJournalnofnHighnEnergynPhysicsSG2021SGYWYXSGX 5.4 0

490
vργsurρmρntsGoτGthρGπiττρrρntiγlGνrossGsρνtionsGoτGthρGproπuνtionGoτGZGRGjρtsGγnπG˛‡GRGjρtsGγnπGoτGZG
μosonGρmissionGνollinργrGwithGγGjρtGinGppGνollisionsGγtGOGsqrt{s}GPGfGXZG}ρ–UGJournalnofnHighnEnergyn
PhysicsSG2021SGYWYXSGX

5.4

489
vργsurρmρntGoτGthρGZGμosonGπiττρrρntiγlGproπuνtionGνrossGsρνtionGusinψGitsGinvisiμlρGπρνγyGmoπρGOZG
TgGOGnuGovρrlinρ{nu}GPPGinGprotonTprotonGνollisionsGγtGOGsqrt{s}GPGfGXZG}ρ–UGJournalnofnHighnEnergynPhysicsSG
2021SGYWYXSGX
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488 vργsurρmρntsGoτGproπuνtionGνrossGsρνtionsGoτGthρGqiψψsGμosonGinGthρGτourTlρptonGτinγlGstγtρGinG
protonTprotonGνollisionsGγtUGEuropeannPhysicalnJournalnCSG2021SGaXSG[aa 4.2 5

487 vργsurρmρntsGoτGqiψψsGμosonGproπuνtionGνrossGsρνtionsGγnπGνouplinψsGinGthρGπiphotonGπρνγyG
νhγnnρlGγtGOGsqrt{mγthrm{s}}GPGfGXZG}ρ–UGJournalnofnHighnEnergynPhysicsSG2021SGYWYXSGX 5.4 3

486 |ργrνhGτorGrρsonγntGγnπGnonrρsonγntGnρwGphρnomρnγGinGhiψhTmγssGπilρptonGτinγlGstγtρsGγtGOGsqrt{s}G
PGfGXZG}ρ–UGJournalnofnHighnEnergynPhysicsSG2021SGYWYXSGX 5.4 5

485 |ργrνhGτorGthρGlρptonGτlγvorGviolγtinψGπρνγyGˇ�GTgGZ˛…GinGprotonTprotonGνollisionsGγtGOGsqrt{mγthrm{s}}GPGfG
XZG}ρ–UGJournalnofnHighnEnergynPhysicsSG2021SGYWYXSGX 5.4 1

484 |ργrνhGτorGπγrkGmγttρrGproπuνρπGinGγssoνiγtionGwithGγGlρptoniνγllyGπρνγyinψGμosonGinGprotonTprotonG
νollisionsGγtUGEuropeannPhysicalnJournalnCSG2021SGaXSGXZ 4.2 7

483 nviπρnνρGτorGqiψψsGμosonGπρνγyGtoGγGpγirGoτGmuonsUGJournalnofnHighnEnergynPhysicsSG2021SGYWYXSGX 5.4 14

482 }hρGyhγsρTYG~pψrγπρGoτGthρGlv|GmγtγGjνquisitionUGEPJnWebnofnConferencesSG2021SGY]XSGW[WYZ 0.3 0

481 |ργrνhGτorGtopGsquγrkGpγirGproπuνtionGusinψGπilρptonGτinγlGstγtρsGinGνollisionGπγtγGνollρνtρπGγtUG
EuropeannPhysicalnJournalnCSG2021SGaXSGZ 4.2 5

480 v~|ilcGγGmoπρlTunspρνiτiνGsργrνhGτorGnρwGphysiνsGinGprotonTprotonGνollisionsGγtUGEuropeannPhysicaln
JournalnCSG2021SGaXSG^Yb 4.2 4

479 |ργrνhGτorGγGhργvyGvρνtorGrρsonγnνρGπρνγyinψGtoGγG´ μosonGγnπGγGqiψψsGμosonGinGprotonTprotonG
νollisionsGγtUGEuropeannPhysicalnJournalnCSG2021SGaXSG^aa 4.2 0

478 |ργrνhGτorGνhγrψρπGqiψψsGμosonsGproπuνρπGinGvρνtorGμosonGτusionGproνρssρsGγnπGπρνγyinψGintoG
vρνtorGμosonGpγirsGinGprotonTprotonGνollisionsGγtUGEuropeannPhysicalnJournalnCSG2021SGaXSG_YZ 4.2 3

477 vργsurρmρntsGoτGγnψulγrGπistγnνρGγnπGmomρntumGrγtioGπistriμutionsGinGthrρρTjρtGγnπGRGtwoTjρtG
τinγlGstγtρsGinGνollisionsUGEuropeannPhysicalnJournalnCSG2021SGaXSGa]Y 4.2 0

476 yrρνisionGluminosityGmργsurρmρntGinGprotonTprotonGνollisionsGγtGinGYWX]GγnπGYWX^GγtGlv|UG
EuropeannPhysicalnJournalnCSG2021SGaXSGaWW 4.2 7

475 vργsurρmρntGoτGpromptGopρnTνhγrmGproπuνtionGνrossGsρνtionsGinGprotonTprotonGνollisionsGγtGKKG
sqrt{s}GKKGfGXZG}ρ–UGJournalnofnHighnEnergynPhysicsSG2021SGYWYXSGX 5.4

474 vργsurρmρntGoτGthρGinνlusivρGγnπGπiττρrρntiγlGtKKGovρrlinρ{t}GKK˛‡GνrossGsρνtionsGinGthρGsinψlρTlρptonG
νhγnnρlGγnπGno}GintρrprρtγtionGγtGKKGsqrt{s}GKKGfGXZG}ρ–UGJournalnofnHighnEnergynPhysicsSG2021SGYWYXSGX 5.4 0

473 vργsurρmρntGoτGthρGtopGquγrkGmγssGusinψGρvρntsGwithGγGsinψlρGrρνonstruνtρπGtopGquγrkGinGppG
νollisionsGγtGKKGsqrt{s}GKKGfGXZG}ρ–UGJournalnofnHighnEnergynPhysicsSG2021SGYWYXSGX 5.4 0

472 yroμinψGρττρνtivρGτiρlπGthρoryGopρrγtorsGinGthρGγssoνiγtρπGproπuνtionGoτGtopGquγrksGwithGγGZGμosonG
inGmultilρptonGτinγlGstγtρsGγtGKKGsqrt{s}GKKGfGXZG}ρ–UGJournalnofnHighnEnergynPhysicsSG2021SGYWYXSGX 5.4 0

471 |ργrνhGτorGγGhργvyGrρsonγnνρGπρνγyinψGtoGγGtopGquγrkGγnπGγG GμosonGγtGKKGsqrt{s}GKKGfGXZG}ρ–GinGthρG
τullyGhγπroniνGτinγlGstγtρUGJournalnofnHighnEnergynPhysicsSG2021SGYWYXSGX 5.4 1
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470 yρrτormγnνρGoτGthρGlv|GuρvρlTXGtriψψρrGinGprotonTprotonGνollisionsGγtGâ��sGfGXZG}ρ–UGJournalnofn
InstrumentationSG2020SGX]SGyXWWX_TyXWWX_ 1 23

469 |ργrνhGτorGπρνγysGoτGthρGXY]Gpρ–GqiψψsGμosonGintoGγGZGμosonGγnπGγGˇ�GorGhGmρsonUGJournalnofnHighn
EnergynPhysicsSG2020SGYWYWSGX 5.4 2

468 |ργrνhGτorGπirρνtGtopGsquγrkGpγirGproπuνtionGinGρvρntsGwithGonρGlρptonSGjρtsSGγnπGmissinψGtrγnsvρrsρG
momρntumGγtGXZG}ρ–GwithGthρGlv|GρxpρrimρntUGJournalnofnHighnEnergynPhysicsSG2020SGYWYWSGX 5.4 12

467
|ργrνhGτorGsupρrsymmρtryGinGprotonTprotonGνollisionsGγtGOGsqrt{s}GPGfGXZG}ρ–GinGρvρntsGwithG
hiψhTmomρntumGZGμosonsGγnπGmissinψGtrγnsvρrsρGmomρntumUGJournalnofnHighnEnergynPhysicsSG2020SG
YWYWSGX

5.4 1

466 vργsurρmρntGoτGtopGquγrkGpγirGproπuνtionGinGγssoνiγtionGwithGγGZGμosonGinGprotonTprotonGνollisionsG
γtGOGsqrt{mγthrm{s}}GPGfGXZG}ρ–UGJournalnofnHighnEnergynPhysicsSG2020SGYWYWSGX 5.4 8

465 |ργrνhGτorGπirρνtGpγirGproπuνtionGoτGsupρrsymmρtriνGpγrtnρrsGtoGthρGlρptonGinGprotonTprotonG
νollisionsGγtUGEuropeannPhysicalnJournalnCSG2020SGaWSGXab 4.2 3

464 vixρπGhiψhρrTorπρrGγnisotropiνGτlowGγnπGnonlinργrGrρsponsρGνoρττiνiρntsGoτGνhγrψρπGpγrtiνlρsGinG
νollisionsGγtGγnπG]UWYUGEuropeannPhysicalnJournalnCSG2020SGaWSG]Z[ 4.2 6

463 vργsurρmρntGoτGρlρνtrowργkGproπuνtionGoτGγGμosonGinGγssoνiγtionGwithGtwoGjρtsGinGprotonTprotonG
νollisionsGγtUGEuropeannPhysicalnJournalnCSG2020SGaWSG[Z 4.2 6

462 nviπρnνρGτorGOtρxtG{ }tρxtG{ }PGproπuνtionGτromGπouμlρTpγrtonGintρrγνtionsGinGprotonâ��protonG
νollisionsGγtGOsqrt{s}GfGXZGStρxtG{}ρ–}GPUGEuropeannPhysicalnJournalnCSG2020SGaWSGX 4.2 4

461 |ργrνhGτorGproπuνtionGoτGτourGtopGquγrksGinGτinγlGstγtρsGwithGsγmρTsiψnGorGmultiplρGlρptonsGinG
protonTprotonGνollisionsGγtUGEuropeannPhysicalnJournalnCSG2020SGaWSG_] 4.2 24

460 |ργrνhρsGτorGphysiνsGμρyonπGthρGstγnπγrπGmoπρlGwithGthρGvγriγμlρGinGhγπroniνGτinγlGstγtρsGwithGγnπG
withoutGπisγppργrinψGtrγνksGinGprotonTprotonGνollisionsGγtUGEuropeannPhysicalnJournalnCSG2020SGaWSGZ 4.2 16

459 nxtrγνtionGγnπGvγliπγtionGoτGγGnρwGsρtGoτGlv|GpythiγaGtunρsGτromGunπρrlyinψTρvρntGmργsurρmρntsUG
EuropeannPhysicalnJournalnCSG2020SGaWSG[ 4.2 61

458 |ργrνhGτorGπγrkGmγttρrGpγrtiνlρsGproπuνρπGinGγssoνiγtionGwithGγGqiψψsGμosonGinGprotonTprotonG
νollisionsGγtGOGsqrt{mγthrm{s}}GPGfGXZG}ρ–UGJournalnofnHighnEnergynPhysicsSG2020SGYWYWSGX 5.4 7

457 jGmultiTπimρnsionγlGsργrνhGτorGnρwGhργvyGrρsonγnνρsGπρνγyinψGtoGμoostρπGSGSGorGμosonGpγirsGinGthρG
πijρtGτinγlGstγtρGγtGXZ´ UGEuropeannPhysicalnJournalnCSG2020SGaWSGYZ_ 4.2 10

456 vργsurρmρntGoτGsinψlρTπiττrγνtivρGπijρtGproπuνtionGinGprotonTprotonGνollisionsGγtGwithGthρGlv|GγnπG
}x}nvGρxpρrimρntsUGEuropeannPhysicalnJournalnCSG2020SGaWSGXX^[ 4.2 0

455 vργsurρmρntGoτGπiττρrρntiγlGνrossGsρνtionsGγnπGνhγrψρGrγtiosGτorGTνhγnnρlGsinψlρGtopGquγrkG
proπuνtionGinGprotonTprotonGνollisionsGγtUGEuropeannPhysicalnJournalnCSG2020SGaWSGZ_W 4.2 4

454
vργsurρmρntGoτGOhμoxG{t}{μγr{hμoxG{t}}}PGnormγlisρπGmultiTπiττρrρntiγlGνrossGsρνtionsGinGO{tρxtG
{p}}{tρxtG{p}}GPGνollisionsGγtGOsqrt{s}fXZS{tρxtG{}ρ–}}GPSGγnπGsimultγnρousGπρtρrminγtionGoτGthρGstronψG
νouplinψGstrρnψthSGtopGquγrkGpolρGmγssSGγnπGpγrtonGπistriμutionGτunνtionsUGEuropeannPhysicaln
JournalnCSG2020SGaWSGX

4.2 13

453 mjznxpρrtGthρGsρrviνρGtoGinνrργsρGlv|GπγtγTtγkinψGρττiνiρnνyUGEPJnWebnofnConferencesSG2020SGY[]SGWXWYa0.3 1
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452 mρpρnπρnνρGoτGinνlusivρGjρtGproπuνtionGonGthρGγntiTk}GπistγnνρGpγrγmρtρrGinGppGνollisionsGγtGOG
sqrt{mγthrm{s}}GPGfGXZG}ρ–UGJournalnofnHighnEnergynPhysicsSG2020SGYWYWSGX 5.4 3

451 rnνlusivρGsργrνhGτorGhiψhlyGμoostρπGqiψψsGμosonsGπρνγyinψGtoGμottomGquγrkTγntiquγrkGpγirsGinG
protonTprotonGνollisionsGγtGOGsqrt{s}GPGfGXZG}ρ–UGJournalnofnHighnEnergynPhysicsSG2020SGYWYWSGX 5.4 1

450 rnvρstiψγtionGintoGthρGρvρntTγνtivityGπρpρnπρnνρGoτGhOn|PGrρlγtivρGproπuνtionGinGprotonTprotonG
νollisionsGγtGOGsqrt{s}GPGfG_G}ρ–UGJournalnofnHighnEnergynPhysicsSG2020SGYWYWSGX 5.4 3

449 jGmρρpGwρurγlGwρtworkGτorG|imultγnρousGnstimγtionGoτGμGsρtGnnρrψyGγnπG{ρsolutionUGComputingn
andnSoftwarenfornBignScienceSG2020SG[SGXW 6 3

448 yρrτormγnνρGoτGthρGrρνonstruνtionGγnπGiπρntiτiνγtionGoτGhiψhTmomρntumGmuonsGinGprotonTprotonG
νollisionsGγtGâ��sGfGXZG}ρ–UGJournalnofnInstrumentationSG2020SGX]SGyWYWY_TyWYWY_ 1 11

447 lγliμrγtionGoτGthρGlv|GhγπronGνγlorimρtρrsGusinψGprotonTprotonGνollisionGπγtγGγtGâ��sGfGXZG}ρ–UG
JournalnofnInstrumentationSG2020SGX]SGyW]WWYTyW]WWY 1

446 |tuπyGoτGνρntrγlGρxνlusivρGproπuνtionGinGprotonTprotonGνollisionsGγtGγnπGXZ}ρ–UGEuropeannPhysicaln
JournalnCSG2020SGaWSG_Xa 4.2 2

445 |ργrνhGτorGphysiνsGμρyonπGthρGstγnπγrπGmoπρlGinGρvρntsGwithGjρtsGγnπGtwoGsγmρTsiψnGorGγtGlργstG
thrρρGνhγrψρπGlρptonsGinGprotonTprotonGνollisionsGγtUGEuropeannPhysicalnJournalnCSG2020SGaWSG_]Y 4.2 2

444 jzimuthγlGsρpγrγtionGinGnργrlyGμγνkTtoTμγνkGjρtGtopoloψiρsGinGinνlusivρGYTGγnπGZTjρtGρvρntsGinG
νollisionsGγtUGEuropeannPhysicalnJournalnCSG2019SG_bSG__Z 4.2 0

443 |ργrνhGτorGrρsonγntGproπuνtionGoτGsρνonπTψρnρrγtionGslρptonsGwithGsγmρTsiψnGπimuonGρvρntsGinG
protonTprotonGνollisionsGγtUGEuropeannPhysicalnJournalnCSG2019SG_bSGZW] 4.2 2

442 |ργrνhGτorGthρGpγirGproπuνtionGoτGliψhtGtopGsquγrksGinGthρGρ´–˛…hGτinγlGstγtρGinGprotonTprotonGνollisionsG
γtGOGsqrt{s}fXZGPG}ρ–UGJournalnofnHighnEnergynPhysicsSG2019SGYWXbSGX 5.4 4

441 lomμinρπGmργsurρmρntsGoτGqiψψsGμosonGνouplinψsGinGprotonTprotonGνollisionsGγtUGEuropeann
PhysicalnJournalnCSG2019SG_bSG[YX 4.2 153

440 |ργrνhGτorGsupρrsymmρtryGinGρvρntsGwithGγGphotonSGjρtsSGTjρtsSGγnπGmissinψGtrγnsvρrsρGmomρntumGinG
protonTprotonGνollisionsGγtGXZUGEuropeannPhysicalnJournalnCSG2019SG_bSG[[[ 4.2 1

439
vργsurρmρntsGoτGthρGppGTgG ZGinνlusivρGγnπGπiττρrρntiγlGproπuνtionGνrossGsρνtionsGγnπGνonstrγintsG
onGνhγrψρπGγnomγlousGtriplρGψγuψρGνouplinψsGγtGOGsqrt{s}GPGfGXZG}ρ–UGJournalnofnHighnEnergynPhysicsSG
2019SGYWXbSGX

5.4 10

438 vργsurρmρntGoτGthρGproπuνtionGνrossGsρνtionSGthρGtopGquγrkGmγssSGγnπGthρGstronψGνouplinψG
νonstγntGusinψGπilρptonGρvρntsGinGppGνollisionsGγtUGEuropeannPhysicalnJournalnCSG2019SG_bSGZ^a 4.2 27

437 vργsurρmρntGoτGthρGρnρrψyGπρnsityGγsGγGτunνtionGoτGpsρuπorγpiπityGinGprotonâ��protonGνollisionsGγtG
Osqrt{s}GfXZStρxtG{}ρ–}GPUGEuropeannPhysicalnJournalnCSG2019SG_bSGX 4.2 7

436 |ργrνhGτorGπγrkGmγttρrGproπuνρπGinGγssoνiγtionGwithGγGqiψψsGμosonGπρνγyinψGtoGγGpγirGoτGμottomG
quγrksGinGprotonTprotonGνollisionsGγtUGEuropeannPhysicalnJournalnCSG2019SG_bSGYaW 4.2 12

435 |ργrνhGτorGvρνtorTlikρGquγrksGinGρvρntsGwithGtwoGoppositρlyGνhγrψρπGlρptonsGγnπGjρtsGinG
protonTprotonGνollisionsGγtUGEuropeannPhysicalnJournalnCSG2019SG_bSGZ^[ 4.2 18
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434 |ργrνhGτorGsinψlρGproπuνtionGoτGvρνtorTlikρGquγrksGπρνγyinψGtoGγGtopGquγrkGγnπGγGμosonGinG
protonTprotonGνollisionsGγtUGEuropeannPhysicalnJournalnCSG2019SG_bSGbW 4.2 6

433 |tuπyGoτGthρGunπρrlyinψGρvρntGinGtopGquγrkGpγirGproπuνtionGinGνollisionsGγtGXZUGEuropeannPhysicaln
JournalnCSG2019SG_bSGXYZ 4.2 4

432 |ργrνhGτorGrγrρGπρνγysGoτGγnπGqiψψsGμosonsGtoGγnπGγGphotonGinGprotonTprotonGνollisionsGγtGfGXZUG
EuropeannPhysicalnJournalnCSG2019SG_bSGb[ 4.2 7

431
|ργrνhGτorGOGmγthrm{t}ovρrlinρ{mγthrm{t}}mγthrm{q}GPGproπuνtionGinGthρGOGmγthrm{q}toG
mγthrm{μ}ovρrlinρ{mγthrm{μ}}GPGπρνγyGνhγnnρlGwithGlρptoniνGOGmγthrm{t}ovρrlinρ{mγthrm{t}}GPG
πρνγysGinGprotonTprotonGνollisionsGγtGOGsqrt{s}fXZGPG}ρ–UGJournalnofnHighnEnergynPhysicsSG2019SGYWXbSGX

5.4 17

430 |ργrνhGτorGhργvyGrρsonγnνρsGπρνγyinψGintoGtwoGqiψψsGμosonsGorGintoGγGqiψψsGμosonGγnπGγG GorGZG
μosonGinGprotonTprotonGνollisionsGγtGXZG}ρ–UGJournalnofnHighnEnergynPhysicsSG2019SGYWXbSGX 5.4 7

429 vργsurρmρntGoτGπiττρrρntiγlGνrossGsρνtionsGτorGinνlusivρGisolγtρπTphotonGγnπGphotonRjρtG
proπuνtionGinGprotonTprotonGνollisionsGγtUGEuropeannPhysicalnJournalnCSG2019SG_bSGYW 4.2 4

428 |ργrνhGτorGπγrkGmγttρrGproπuνρπGinGγssoνiγtionGwithGγGsinψlρGtopGquγrkGorGγGtopGquγrkGpγirGinG
protonTprotonGνollisionsGγtGOGsqrt{s}fXZGPG}ρ–UGJournalnofnHighnEnergynPhysicsSG2019SGYWXbSGX 5.4 8

427 |ργrνhGτorGγGhργvyGrρsonγnνρGπρνγyinψGtoGγGtopGquγrkGγnπGγGvρνtorTlikρGtopGquγrkGinGthρGlρptonGRG
jρtsGτinγlGstγtρGinGppGνollisionsGγtGOsqrt{s}GfGXZStρxtG{}ρ–}GPUGEuropeannPhysicalnJournalnCSG2019SG_bSGX 4.2 6

426 vργsurρmρntGoτGρxνlusivρG´ photoproπuνtionGinGultrγpρriphρrγlGpyμGνollisionsGγtUGEuropeannPhysicaln
JournalnCSG2019SG_bSG_WY 4.2 13

425 vργsurρmρntGoτGρxνlusivρGphotoproπuνtionGτromGprotonsGinGyμGνollisionsGγtUGEuropeannPhysicaln
JournalnCSG2019SG_bSGY__ 4.2 19

424 |ργrνhGτorGγGhργvyGpsρuπosνγlγrGμosonGπρνγyinψGtoGγGZGγnπGγGqiψψsGμosonGγtUGEuropeannPhysicaln
JournalnCSG2019SG_bSG]^[ 4.2 20

423 vργsurρmρntGoτGthρGtopGquγrkGmγssGinGthρGγllTjρtsGτinγlGstγtρGγtGγnπGνomμinγtionGwithGthρG
lρptonRjρtsGνhγnnρlUGEuropeannPhysicalnJournalnCSG2019SG_bSGZXZ 4.2 13

422 jG|νγlγμlρGxnlinρGvonitorinψG|ystρmGkγsρπGonGnlγstiνsργrνhGτorGmistriμutρπGmγtγGjνquisitionGinG
lmsUGEPJnWebnofnConferencesSG2019SGYX[SGWXW[a 0.3

421 vργsurρmρntsGoτGπiττρrρntiγlGZGμosonGproπuνtionGνrossGsρνtionsGinGprotonTprotonGνollisionsGγtGOG
sqrt{s}GPGfGXZG}ρ–UGJournalnofnHighnEnergynPhysicsSG2019SGYWXbSGX 5.4 11

420 }hρGlv|GnvρntTkuilπρrG|ystρmGτorGuqlG{unGZGOYWYXTYZPUGEPJnWebnofnConferencesSG2019SGYX[SGWXWW^ 0.3

419 vργsurρmρntsGoτGtriplρTπiττρrρntiγlGνrossGsρνtionsGτorGinνlusivρGisolγtρπTphotonRjρtGρvρntsGinG
νollisionsGγtUGEuropeannPhysicalnJournalnCSG2019SG_bSGb^b 4.2 1

418 xpρrγtionγlGρxpρriρnνρGwithGthρGnρwGlv|GmjzTnxpρrtUGEPJnWebnofnConferencesSG2019SGYX[SGWXWX] 0.3 1

417 vργsurρmρntGoτGthρGπiττρrρntiγlGmrρllT±γnGνrossGsρνtionGinGprotonTprotonGνollisionsGγtGOG
sqrt{mγthrm{s}}GPGfGXZG}ρ–UGJournalnofnHighnEnergynPhysicsSG2019SGYWXbSGX 5.4 6
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416 vργsurρmρntGoτGthρGγvρrγψρGvρryGτorwγrπGρnρrψyGγsGγGτunνtionGoτGthρGtrγνkGmultipliνityGγtGνρntrγlG
psρuπorγpiπitiρsGinGprotonTprotonGνollisionsGγtUGEuropeannPhysicalnJournalnCSG2019SG_bSGabZ 4.2 6

415 |ργrνhGτorGnρwGphysiνsGinGtopGquγrkGproπuνtionGinGπilρptonGτinγlGstγtρsGinGprotonTprotonGνollisionsG
γtUGEuropeannPhysicalnJournalnCSG2019SG_bSGaa^ 4.2 6

414 |tuπyGoτGπijρtGρvρntsGwithGγGlγrψρGrγpiπityGψγpGμρtwρρnGthρGtwoGlργπinψGjρtsGinGppGνollisionsGγtUG
EuropeannPhysicalnJournalnCSG2018SG_aSGY[Y 4.2 4

413 |ργrνhGτorGnρwGphysiνsGinGρvρntsGwithGγGlρptoniνγllyGπρνγyinψGZGμosonGγnπGγGlγrψρGtrγnsvρrsρG
momρntumGimμγlγnνρGinGprotonTprotonGνollisionsGγtGfGXZUGEuropeannPhysicalnJournalnCSG2018SG_aSGYbX 4.2 17

412 vργsurρmρntsGoτGthρGproπuνtionGνrossGsρνtionGγnπGthρGμrγnνhinψGτrγνtionSGγnπGνonstrγintsGonG
γnomγlousGtriplρGψγuψρGνouplinψsGγtUGEuropeannPhysicalnJournalnCSG2018SG_aSGX^] 4.2 29

411 vργsurρmρntGoτGγssoνiγtρπGZGRGνhγrmGproπuνtionGinGprotonTprotonGνollisionsGγtUGEuropeannPhysicaln
JournalnCSG2018SG_aSGYa_ 4.2 11

410
|ργrνhGτorGnρwGphρnomρnγGinGτinγlGstγtρsGwithGtwoGoppositρTνhγrψρSGsγmρTτlγvorGlρptonsSGjρtsSGγnπG
missinψGtrγnsvρrsρGmomρntumGinGppGνollisionsGγtGOGsqrt{s}fXZGPG}ρ–UGJournalnofnHighnEnergynPhysicsSG
2018SGYWXaSGX

5.4 2

409 |ργrνhGτorGρlρνtrowργkGproπuνtionGoτGνhγrψinosGγnπGnρutrγlinosGinGmultilρptonGτinγlGstγtρsGinG
protonTprotonGνollisionsGγtGOGsqrt{s}fXZGPG}ρ–UGJournalnofnHighnEnergynPhysicsSG2018SGYWXaSGX 5.4 40

408 |ργrνhGτorGstγnπγrπGmoπρlGproπuνtionGoτGτourGtopGquγrksGwithGsγmρTsiψnGγnπGmultilρptonGτinγlG
stγtρsGinGprotonTprotonGνollisionsGγtUGEuropeannPhysicalnJournalnCSG2018SG_aSGX[W 4.2 20

407
vργsurρmρntsGoτGthρGOmγthrmG{p}mγthrmG{p}riψhtγrrowGmγthrm{Z}mγthrm{Z}PGproπuνtionGνrossG
sρνtionGγnπGthρGOmγthrm{Z}riψhtγrrowG[ρllGPGμrγnνhinψGτrγνtionSGγnπGνonstrγintsGonGγnomγlousGtriplρG
ψγuψρGνouplinψsGγtGOsqrt{s}GfGXZStρxtG{}ρ–}GPG2018SG_aSGX

3

406 |ργrνhGτorGOGmγthrm{t}ovρrlinρ{mγthrm{t}}mγthrm{q}GPGproπuνtionGinGthρGγllTjρtGτinγlGstγtρGinG
protonTprotonGνollisionsGγtGOGsqrt{s}fXZGPG}ρ–UGJournalnofnHighnEnergynPhysicsSG2018SGYWXaSGX 5.4 13

405
|ργrνhGτorGhργvyGrρsonγnνρsGπρνγyinψGintoGγGvρνtorGμosonGγnπGγGqiψψsGμosonGinGτinγlGstγtρsGwithG
νhγrψρπGlρptonsSGnρutrinosGγnπGμGquγrksGγtGOGsqrt{s}fXZGPG}ρ–UGJournalnofnHighnEnergynPhysicsSG2018SG
YWXaSGX

5.4 7

404 |ργrνhGτorGπρνγysGoτGstoppρπGρxotiνGlonψTlivρπGpγrtiνlρsGproπuνρπGinGprotonTprotonGνollisionsGγtGOG
sqrt{s}fXZGPG}ρ–UGJournalnofnHighnEnergynPhysicsSG2018SGYWXaSGX 5.4 6

403 vργsurρmρntGoτGthρGtopGquγrkGmγssGwithGlρptonRjρtsGτinγlGstγtρsGusinψGνollisionsGγtUGEuropeann
PhysicalnJournalnCSG2018SG_aSGabX 4.2 13

402 vργsurρmρntsGoτGqiψψsGμosonGpropρrtiρsGinGthρGπiphotonGπρνγyGνhγnnρlGinGprotonTprotonGνollisionsG
γtGOGsqrt{s}fXZGPG}ρ–UGJournalnofnHighnEnergynPhysicsSG2018SGYWXaSGX 5.4 37

401 |ργrνhGτorGZ˛‡GrρsonγnνρsGusinψGlρptoniνGγnπGhγπroniνGτinγlGstγtρsGinGprotonTprotonGνollisionsGγtGOG
sqrt{s}fXZGPG}ρ–UGJournalnofnHighnEnergynPhysicsSG2018SGYWXaSGX 5.4 11

400 |ργrνhGτorGμlγνkGholρsGγnπGsphγlρronsGinGhiψhTmultipliνityGτinγlGstγtρsGinGprotonTprotonGνollisionsGγtGOG
sqrt{s}fXZGPG}ρ–UGJournalnofnHighnEnergynPhysicsSG2018SGYWXaSGX 5.4 9

399 mjznxpρrtGTGjnGρxpρrtGsystρmGtoGinνrργsρGlv|GπγtγTtγkinψGρττiνiρnνyUGJournalnofnPhysics:n
ConferencenSeriesSG2018SGXWa]SGWZYWYX 0.3 1
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398 |ργrνhGτorGthirπTψρnρrγtionGsνγlγrGlρptoquγrksGπρνγyinψGtoGγGtopGquγrkGγnπGγGlρptonGγtUGEuropeann
PhysicalnJournalnCSG2018SG_aSG_W_ 4.2 23

397 vργsurρmρntGoτGπiττρrρntiγlGνrossGsρνtionsGτorGμosonGproπuνtionGinGγssoνiγtionGwithGjρtsGinG
protonTprotonGνollisionsGγtUGEuropeannPhysicalnJournalnCSG2018SG_aSGb^] 4.2 19

396 |tuπiρsGoτGγnπGmρsonsGinνluπinψGthρGoμsρrvγtionGoτGthρGπρνγyGinGprotonTprotonGνollisionsGγtUG
EuropeannPhysicalnJournalnCSG2018SG_aSGbZb 4.2 12

395 |ργrνhGτorGγGhργvyGrρsonγnνρGπρνγyinψGintoGγGZGμosonGγnπGγGZGorG GμosonGinGYâ��YqGτinγlGstγtρsGγtGOG
sqrt{s}fXZGPG}ρ–UGJournalnofnHighnEnergynPhysicsSG2018SGYWXaSGX 5.4 7

394 vργsurρmρntGoτGνhγrψρπGpγrtiνlρGspρνtrγGinGminimumTμiγsGρvρntsGτromGprotonTprotonGνollisionsGγtUG
EuropeannPhysicalnJournalnCSG2018SG_aSG^b_ 4.2 9

393 |ργrνhGτorGnρwGphysiνsGinGπijρtGγnψulγrGπistriμutionsGusinψGprotonTprotonGνollisionsGγtGγnπG
νonstrγintsGonGπγrkGmγttρrGγnπGothρrGmoπρlsUGEuropeannPhysicalnJournalnCSG2018SG_aSG_ab 4.2 19

392 jzimuthγlGνorrρlγtionsGτorGinνlusivρGYTjρtSGZTjρtSGγnπG[TjρtGρvρntsGinGppGνollisionsGγtGOsqrt{s}fGXZ~hμoxG
{}ρ–}PUGEuropeannPhysicalnJournalnCSG2018SG_aSGX 4.2 4

391 |ργrνhGτorGhiψhTmγssGrρsonγnνρsGinGτinγlGstγtρsGwithGγGlρptonGγnπGmissinψGtrγnsvρrsρGmomρntumGγtG
OGsqrt{s}fXZGPG}ρ–UGJournalnofnHighnEnergynPhysicsSG2018SGYWXaSGX 5.4 15

390 vργsurρmρntGoτGthρGunπρrlyinψGρvρntGγνtivityGinGinνlusivρGZGμosonGproπuνtionGinGprotonTprotonG
νollisionsGγtGOGsqrt{s}fXZGPG}ρ–UGJournalnofnHighnEnergynPhysicsSG2018SGYWXaSGX 5.4 8

389 vργsurρmρntGoτGthρGνrossGsρνtionGinGppGνollisionsGγtGγnπGvγliπγtionGoτGlρptonGγnγlysisGtρνhniquρsUG
EuropeannPhysicalnJournalnCSG2018SG_aSG_Wa 4.2 5

388 |ργrνhGτorGπγrkGmγttρrGproπuνρπGinGγssoνiγtionGwithGγGqiψψsGμosonGπρνγyinψGtoG˛‡˛‡GorGˇ�GRˇ�Gâ��GγtGOG
sqrt{s}fXZGPG}ρ–UGJournalnofnHighnEnergynPhysicsSG2018SGYWXaSGX 5.4 7

387 |ργrνhGτorGγGhργvyGrρsonγnνρGπρνγyinψGintoGγGZGμosonGγnπGγGvρνtorGμosonGinGthρGOGnuG
ovρrlinρ{nu}mγthrm{q}ovρrlinρ{mγthrm{q}}GPGτinγlGstγtρUGJournalnofnHighnEnergynPhysicsSG2018SGYWXaSGX 5.4 6

386 vργsurρmρntGoτGthρGwργkGmixinψGγnψlρGusinψGthρGτorwγrπTμγνkwγrπGγsymmρtryGoτGmrρllT±γnG
ρvρntsGinGνollisionsGγtGaUGEuropeannPhysicalnJournalnCSG2018SG_aSG_WX 4.2 25

385 vργsurρmρntGoτGpromptGγnπGnonpromptGνhγrmoniumGsupprρssionGinGνollisionsGγtG]UWYUGEuropeann
PhysicalnJournalnCSG2018SG_aSG]Wb 4.2 37

384
nviπρnνρGτorGγssoνiγtρπGproπuνtionGoτGγGqiψψsGμosonGwithGγGtopGquγrkGpγirGinGτinγlGstγtρsGwithG
ρlρνtronsSGmuonsSGγnπGhγπroniνγllyGπρνγyinψGˇ�GlρptonsGγtGOGsqrt{s}fXZGPG}ρ–UGJournalnofnHighnEnergyn
PhysicsSG2018SGYWXaSGX

5.4 23

383 nlρνtrowργkGproπuνtionGoτGtwoGjρtsGinGγssoνiγtionGwithGγGZGμosonGinGprotonâ��protonGνollisionsGγtG
Osqrt{s}fGPGXZOStρxtG{}ρ–}PUGEuropeannPhysicalnJournalnCSG2018SG_aSGX 4.2 12

382 |ργrνhGτorGπγrkGmγttρrGinGρvρntsGwithGρnρrψρtiνSGhγπroniνγllyGπρνγyinψGtopGquγrksGγnπGmissinψG
trγnsvρrsρGmomρntumGγtGOGsqrt{s}fXZGPG}ρ–UGJournalnofnHighnEnergynPhysicsSG2018SGYWXaSGX 5.4 16

381
vργsurρmρntsGoτGπiττρrρntiγlGνrossGsρνtionsGoτGtopGquγrkGpγirGproπuνtionGγsGγGτunνtionGoτGkinρmγtiνG
ρvρntGvγriγμlρsGinGprotonTprotonGνollisionsGγtGOGsqrt{s}fXZGPG}ρ–UGJournalnofnHighnEnergynPhysicsSG2018
SGYWXaSGX

5.4 10
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380 vργsurρmρntGoτGthρGinρlγstiνGprotonTprotonGνrossGsρνtionGγtGOGsqrt{s}fXZGPG}ρ–UGJournalnofnHighn
EnergynPhysicsSG2018SGYWXaSGX 5.4 41

379 |ργrνhGτorGhiψhTmγssGrρsonγnνρsGinGπilρptonGτinγlGstγtρsGinGprotonTprotonGνollisionsGγtGOGsqrt{s}fXZGPG
}ρ–UGJournalnofnHighnEnergynPhysicsSG2018SGYWXaSGX 5.4 63

378
vργsurρmρntsGoτGthρGℓoormulγcGsρρGtρxt√GproπuνtionGνrossGsρνtionGinGlρptonRjρtsGτinγlGstγtρsGinGppG
νollisionsGγtGaGℓoormulγcGsρρGtρxt√GγnπGrγtioGoτGaGtoG_´ ℓoormulγcGsρρGtρxt√GνrossGsρνtionsUGEuropeann
PhysicalnJournalnCSG2017SG__SGX]

4.2 19

377 vργsurρmρntGoτGthρGℓoormulγcGsρρGtρxt√GproπuνtionGνrossGsρνtionGusinψGρvρntsGinGthρGℓoormulγcGsρρG
tρxt√GτinγlGstγtρGinGppGνollisionsGγtGℓoormulγcGsρρGtρxt√UGEuropeannPhysicalnJournalnCSG2017SG__SGX_Y 4.2 22

376
vργsurρmρntGγnπGzlmGγnγlysisGoτGπouμlρTπiττρrρntiγlGinνlusivρGjρtGνrossGsρνtionsGinGppGνollisionsGγtG
OGsqrt{s}faGPG}ρ–GγnπGνrossGsρνtionGrγtiosGtoGYU_^GγnπG_G}ρ–UGJournalnofnHighnEnergynPhysicsSG2017SG
YWX_SGX

5.4 34

375 vργsurρmρntGoτGthρGproπuνtionGνrossGsρνtionGoτGγG ´ μosonGinGγssoνiγtionGwithGtwoGμGjρtsGinGppG
νollisionsGγtGℓoormulγcGsρρGtρxt√UGEuropeannPhysicalnJournalnCSG2017SG__SGbY 4.2 7

374
vργsurρmρntGoτGthρG ZGproπuνtionGνrossGsρνtionGinGppGνollisionsGγtGℓoormulγcGsρρGtρxt√GγnπG
aℓoormulγcGsρρGtρxt√GγnπGsργrνhGτorGγnomγlousGtriplρGψγuψρGνouplinψsGγtGℓoormulγcGsρρGtρxt√UG
EuropeannPhysicalnJournalnCSG2017SG__SGYZ^

4.2 21

373 vργsurρmρntGoτGpromptGγnπGnonpromptGℓoormulγcGsρρGtρxt√GproπuνtionGinGℓoormulγcGsρρGtρxt√GγnπG
ℓoormulγcGsρρGtρxt√GνollisionsGγtGℓoormulγcGsρρGtρxt√UGEuropeannPhysicalnJournalnCSG2017SG__SGY^b 4.2 26

372
jGsργrνhGτorGnρwGphρnomρnγGinGppGνollisionsGγtGℓoormulγcGsρρGtρxt√GinGτinγlGstγtρsGwithGmissinψG
trγnsvρrsρGmomρntumGγnπGγtGlργstGonρGjρtGusinψGthρGℓoormulγcGsρρGtρxt√GvγriγμlρUGEuropeannPhysicaln
JournalnCSG2017SG__SGYb[

4.2 21

371
vργsurρmρntGoτGπouμlρTπiττρrρntiγlGνrossGsρνtionsGτorGtopGquγrkGpγirGproπuνtionGinGppGνollisionsGγtG
ℓoormulγcGsρρGtρxt√ℓoormulγcGsρρGtρxt√GγnπGimpγνtGonGpγrtonGπistriμutionGτunνtionsUGEuropeann
PhysicalnJournalnCSG2017SG__SG[]b

4.2 16

370 vργsurρmρntGoτGthρGjρtGmγssGinGhiψhlyGμoostρπGℓoormulγcGsρρGtρxt√GρvρntsGτromGppGνollisionsGγtG
ℓoormulγcGsρρGtρxt√ℓoormulγcGsρρGtρxt√UGEuropeannPhysicalnJournalnCSG2017SG__SG[^_ 4.2 14

369 vργsurρmρntsGoτGthρGγssoνiγtρπGproπuνtionGoτGγGZGμosonGγnπGμGjρtsGinGppGνollisionsGγtUGEuropeann
PhysicalnJournalnCSG2017SG__SG_]X 4.2 15

368 }hρGlv|GmγtγGjνquisitionGTGjrνhitρνturρsGτorGthρGyhγsρTYG~pψrγπρUGJournalnofnPhysics:nConferencen
SeriesSG2017SGabaSGWZYWXb 0.3 3

367 yρrτormγnνρGoτGthρGlv|GnvρntGkuilπρrUGJournalnofnPhysics:nConferencenSeriesSG2017SGabaSGWZYWYW 0.3 2

366 wρwGopρrγtorGγssistγnνρGτργturρsGinGthρGlv|G{unGlontrolG|ystρmUGJournalnofnPhysics:nConferencen
SeriesSG2017SGabaSGWZYWYa 0.3 2

365 lhγrψρπTpγrtiνlρGnuνlργrGmoπiτiνγtionGτγνtorsGinGyμyμGγnπGpyμGνollisionsGγtGOG
sqrt{s_{mγthrm{w}dmγthrm{w}}}f]UWYGPG}ρ–UGJournalnofnHighnEnergynPhysicsSG2017SGYWX_SGX 5.4 64

364 |ργrνhGτorGnρwGphρnomρnγGwithGthρGvγriγμlρGinGthρGγllThγπroniνGτinγlGstγtρGproπuνρπGinG
protonTprotonGνollisionsGγtUGEuropeannPhysicalnJournalnCSG2017SG__SG_XW 4.2 54

363 |upprρssionGγnπGγzimuthγlGγnisotropyGoτGpromptGγnπGnonpromptGℓoormulγcGsρρGtρxt√GproπuνtionGinG
yμyμGνollisionsGγtGℓoormulγcGsρρGtρxt√ℓoormulγcGsρρGtρxt√UGEuropeannPhysicalnJournalnCSG2017SG__SGY]Y 4.2 58
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362 |ργrνhρsGτorGpγirGproπuνtionGoτGthirπTψρnρrγtionGsquγrksGinGℓoormulγcGsρρGtρxt√ℓoormulγcGsρρGtρxt√G
ppGνollisionsUGEuropeannPhysicalnJournalnCSG2017SG__SGZY_ 4.2 17

361 vργsurρmρntGoτGthρGtopGquγrkGmγssGusinψGsinψlρGtopGquγrkGρvρntsGinGprotonTprotonGνollisionsGγtG
ℓoormulγcGsρρGtρxt√´ }ρ–UGEuropeannPhysicalnJournalnCSG2017SG__SGZ][ 4.2 8

360 |ργrνhGτorGπγrkGmγttρrGproπuνρπGinGγssoνiγtionGwithGhργvyTτlγvorGquγrkGpγirsGinGprotonTprotonG
νollisionsGγtUGEuropeannPhysicalnJournalnCSG2017SG__SGa[] 4.2 22

359 |ργrνhGτorGπirρνtGproπuνtionGoτGsupρrsymmρtriνGpγrtnρrsGoτGthρGtopGquγrkGinGthρGγllTjρtsGτinγlGstγtρG
inGprotonTprotonGνollisionsGγtGOGsqrt{s}fXZGPG}ρ–UGJournalnofnHighnEnergynPhysicsSG2017SGYWX_SGX 5.4 18

358 |ργrνhGτorGtopGsquγrkGpγirGproπuνtionGinGppGνollisionsGγtGOGsqrt{s}fXZGPG}ρ–GusinψGsinψlρGlρptonG
ρvρntsUGJournalnofnHighnEnergynPhysicsSG2017SGYWX_SGX 5.4 25

357
vργsurρmρntGoτGthρGOGmγthrm{t}ovρrlinρ{mγthrm{t}}GPGproπuνtionGνrossGsρνtionGusinψGρvρntsGwithG
onρGlρptonGγnπGγtGlργstGonρGjρtGinGppGνollisionsGγtGOGsqrt{s}fXZGPG}ρ–UGJournalnofnHighnEnergynPhysicsSG
2017SGYWX_SGX

5.4 14

356
|ργrνhGτorGphysiνsGμρyonπGthρGstγnπγrπGmoπρlGinGρvρntsGwithGtwoGlρptonsGoτGsγmρGsiψnSGmissinψG
trγnsvρrsρGmomρntumSGγnπGjρtsGinGprotonTprotonGνollisionsGγtUGEuropeannPhysicalnJournalnCSG2017SG
__SG]_a

4.2 21

355 |ργrνhGτorGliψhtGμosonsGinGπρνγysGoτGthρGXY]Gpρ–GqiψψsGμosonGinGprotonTprotonGνollisionsGγtGOG
sqrt{s}faGPG}ρ–UGJournalnofnHighnEnergynPhysicsSG2017SGYWX_SGX 5.4 21

354 |ργrνhGτorGnρwGphρnomρnγGwithGmultiplρGνhγrψρπGlρptonsGinGprotonâ��protonGνollisionsGγtGOsqrt{s}fG
XZPGOStρxtG{}ρ–}PUGEuropeannPhysicalnJournalnCSG2017SG__SGX 4.2 2

353 |ργrνhGτorGhργvyGrρsonγnνρsGthγtGπρνγyGintoGγGvρνtorGμosonGγnπGγGqiψψsGμosonGinGhγπroniνGτinγlG
stγtρsGγtUGEuropeannPhysicalnJournalnCSG2017SG__SG^Z^ 4.2 20

352 vργsurρmρntGoτGthρGtriplρTπiττρrρntiγlGπijρtGνrossGsρνtionGinGprotonTprotonGνollisionsGγtGγnπG
νonstrγintsGonGpγrtonGπistriμutionGτunνtionsUGEuropeannPhysicalnJournalnCSG2017SG__SG_[^ 4.2 8

351 vργsurρmρntsGoτGpropρrtiρsGoτGthρGqiψψsGμosonGπρνγyinψGintoGthρGτourTlρptonGτinγlGstγtρGinGppG
νollisionsGγtGOGsqrt{s}fXZGPG}ρ–UGJournalnofnHighnEnergynPhysicsSG2017SGYWX_SGX 5.4 77

350 oorwγrπTμγνkwγrπGγsymmρtryGoτGmrρllT±γnGlρptonGpγirsGinGppGνollisionsGγtGℓoormulγcGsρρG
tρxt√ℓoormulγcGsρρGtρxt√UGEuropeannPhysicalnJournalnCSG2016SG_^SGZY] 4.2 13

349 |ργrνhGτorGnρwGphysiνsGinGsγmρTsiψnGπilρptonGρvρntsGinGprotonTprotonGνollisionsGγtGℓoormulγcGsρρG
tρxt√UGEuropeannPhysicalnJournalnCSG2016SG_^SG[Zb 4.2 34

348 vργsurρmρntGoτGπijρtGγzimuthγlGπρνorrρlγtionGinGpp´ νollisionsGγtGℓoormulγcGsρρGtρxt√UGEuropeann
PhysicalnJournalnCSG2016SG_^SG]Z^ 4.2 6

347 |ργrνhGτorGsGνhγnnρlGsinψlρGtopGquγrkGproπuνtionGinGppGνollisionsGγtGOGsqrt{s}f_GPGγnπGaG}ρ–UGJournalnofn
HighnEnergynPhysicsSG2016SGYWX^SGX 5.4 8

346 vργsurρmρntGoτGinνlusivρGjρtGproπuνtionGγnπGnuνlργrGmoπiτiνγtionsGinGpyμGνollisionsGγtGℓoormulγcG
sρρGtρxt√UGEuropeannPhysicalnJournalnCSG2016SG_^SGZ_Y 4.2 24

345
vργsurρmρntGoτGπiττρrρntiγlGγnπGintρψrγtρπGτiπuνiγlGνrossGsρνtionsGτorGqiψψsGμosonGproπuνtionGinG
thρGτourTlρptonGπρνγyGνhγnnρlGinGppGνollisionsGγtGOGsqrt{s}f_GPGγnπGaG}ρ–UGJournalnofnHighnEnergyn
PhysicsSG2016SGYWX^SGX

5.4 15

(2016-2017)
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344 vργsurρmρntGoτGthρGOGmγthrm{t}ovρrlinρ{mγthrm{t}}GPGproπuνtionGνrossGsρνtionGinGthρGρ˛…GνhγnnρlGinG
protonTprotonGνollisionsGγtGOGsqrt{s}f_GPGγnπGaG}ρ–UGJournalnofnHighnEnergynPhysicsSG2016SGYWX^SGX 5.4 30

343 |ργrνhGτorGnρwGphysiνsGwithGthρGvG}YGvγriγμlρGinGγllTjρtsGτinγlGstγtρsGproπuνρπGinGppGνollisionsGγtGOG
sqrt{s}fXZGPG}ρ–UGJournalnofnHighnEnergynPhysicsSG2016SGYWX^SGX 5.4 16

342 nviπρnνρGτorGρxνlusivρG˛‡˛‡GTgG GRG Gâ��GproπuνtionGγnπGνonstrγintsGonGγnomγlousGquγrtiνGψγuψρG
νouplinψsGinGppGνollisionsGγtGOGsqrt{s}f_GPGγnπGaG}ρ–UGJournalnofnHighnEnergynPhysicsSG2016SGYWX^SGX 5.4 27

341 |ργrνhGτorGsupρrsymmρtryGinGppGνollisionsGγtGOGsqrt{s}fXZGPG}ρ–GinGthρGsinψlρTlρptonGτinγlGstγtρGusinψG
thρGsumGoτGmγssρsGoτGlγrψρTrγπiusGjρtsUGJournalnofnHighnEnergynPhysicsSG2016SGYWX^SGX 5.4 7

340 |ργrνhGτorGπirρνtGpγirGproπuνtionGoτGsupρrsymmρtriνGtopGquγrksGπρνγyinψGtoGγllThγπroniνGτinγlGstγtρsG
inGppGνollisionsGγtGℓoormulγcGsρρGtρxt√UGEuropeannPhysicalnJournalnCSG2016SG_^SG[^W 4.2 14

339 jzimuthγlGπρνorrρlγtionGoτGjρtsGwiπρlyGsρpγrγtρπGinGrγpiπityGinGppGνollisionsGγtGOGsqrt{s}f_GPG}ρ–UG
JournalnofnHighnEnergynPhysicsSG2016SGYWX^SGX 5.4 9

338 vργsurρmρntGoτGthρGinνlusivρGjρtGνrossGsρνtionGinGppGνollisionsGγtGOsqrt{s}GfGYU_^StρxtG{}ρ–}PUG
EuropeannPhysicalnJournalnCSG2016SG_^SGX 4.2 17

337
vργsurρmρntGoτGℓoormulγcGsρρGtρxt√GproπuνtionGwithGγππitionγlGjρtGγνtivitySGinνluπinψGℓoormulγcGsρρG
tρxt√GquγrkGjρtsSGinGthρGπilρptonGπρνγyGνhγnnρlGusinψGppGνollisionsGγtGℓoormulγcGsρρGtρxt√UGEuropeann
PhysicalnJournalnCSG2016SG_^SGZ_b

4.2 20

336 vργsurρmρntGoτGthρGπiττρrρntiγlGνrossGsρνtionGγnπGνhγrψρGγsymmρtryGτorGinνlusivρGℓoormulγcGsρρG
tρxt√GproπuνtionGγtGℓoormulγcGsρρGtρxt√G}ρ–UGEuropeannPhysicalnJournalnCSG2016SG_^SG[^b 4.2 37

335 xμsρrvγtionGoτGtopGquγrkGpγirsGproπuνρπGinGγssoνiγtionGwithGγGvρνtorGμosonGinGppGνollisionsGγtGOG
sqrt{s}faGPG}ρ–UGJournalnofnHighnEnergynPhysicsSG2016SGYWX^SGX 5.4 18

334 |ργrνhGτorG hGTgGtμGinGprotonTprotonGνollisionsGγtGOGsqrt{s}faGPG}ρ–UGJournalnofnHighnEnergynPhysicsSG
2016SGYWX^SGX 5.4 2

333 lorrρlγtionsGμρtwρρnGjρtsGγnπGνhγrψρπGpγrtiνlρsGinGyμyμGγnπGppGνollisionsGγtGOG
sqrt{s_{mγthrm{ww}}}fYU_^GPG}ρ–UGJournalnofnHighnEnergynPhysicsSG2016SGYWX^SGX 5.4 21

332 |ργrνhGτorGthρGproπuνtionGoτGγnGρxνitρπGμottomGquγrkGπρνγyinψGtoGt GinGprotonTprotonGνollisionsGγtG
OGsqrt{s}faGPG}ρ–UGJournalnofnHighnEnergynPhysicsSG2016SGYWX^SGX 5.4 2

331 |ργrνhGτorGρxνitρπGlρptonsGinGprotonTprotonGνollisionsGγtGOGsqrt{s}faGPG}ρ–UGJournalnofnHighnEnergyn
PhysicsSG2016SGYWX^SGX 5.4 10

330 vργsurρmρntGoτGthρGℓoormulγcGsρρGtρxt√GproπuνtionGνrossGsρνtionGinGthρGγllTjρtsGτinγlGstγtρGinGppG
νollisionsGγtGℓoormulγcGsρρGtρxt√ℓoormulγcGsρρGtρxt√UGEuropeannPhysicalnJournalnCSG2016SG_^SGXYa 4.2 21

329 nvρntGψρnρrγtorGtunρsGoμtγinρπGτromGunπρrlyinψGρvρntGγnπGmultipγrtonGsνγttρrinψGmργsurρmρntsUG
EuropeannPhysicalnJournalnCSG2016SG_^SGX]] 4.2 250

328 |ργrνhGτorGmγssivρG qGrρsonγnνρsGπρνγyinψGintoGthρGℓoormulγcGsρρGtρxt√GτinγlGstγtρGγtGℓoormulγcGsρρG
tρxt√ℓoormulγcGsρρGtρxt√UGEuropeannPhysicalnJournalnCSG2016SG_^SGYZ_ 4.2 19

327 |ργrνhGτorGγGmγssivρGrρsonγnνρGπρνγyinψGintoGγGqiψψsGμosonGγnπGγG GorGZGμosonGinGhγπroniνGτinγlG
stγtρsGinGprotonTprotonGνollisionsGγtGOGsqrt{s}faGPG}ρ–UGJournalnofnHighnEnergynPhysicsSG2016SGYWX^SGX 5.4 14
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326 vργsurρmρntGoτGtopGquγrkGpolγrisγtionGinGtTνhγnnρlGsinψlρGtopGquγrkGproπuνtionUGJournalnofnHighn
EnergynPhysicsSG2016SGYWX^SGX 5.4 7

325
|ργrνhGτorGγGvρryGliψhtGwv||vGqiψψsGμosonGproπuνρπGinGπρνγysGoτGthρGXY]Gpρ–GsνγlγrGμosonGγnπG
πρνγyinψGintoGˇ�GlρptonsGinGppGνollisionsGγtGOGsqrt{s}faGPG}ρ–UGJournalnofnHighnEnergynPhysicsSG2016SG
YWX^SGX

5.4 16

324 vργsurρmρntGoτGπiττρrρntiγlGνrossGsρνtionsGτorGqiψψsGμosonGproπuνtionGinGthρGπiphotonGπρνγyG
νhγnnρlGinGppGνollisionsGγtGℓoormulγcGsρρGtρxt√UGEuropeannPhysicalnJournalnCSG2016SG_^SGXZ 4.2 35

323 vργsurρmρntGoτGthρGπouμlρTπiττρrρntiγlGinνlusivρGjρtGνrossGsρνtionGinGprotonTprotonGνollisionsGγtG
ℓoormulγcGsρρGtρxt√UGEuropeannPhysicalnJournalnCSG2016SG_^SG[]X 4.2 36

322 vργsurρmρntGoτGthρGℓoormulγcGsρρGtρxt√GνrossGsρνtionGinGppGνollisionsGγtGℓoormulγcGsρρGtρxt√G}ρ–γnπG
limitsGonGγnomγlousGψγuψρGνouplinψsUGEuropeannPhysicalnJournalnCSG2016SG_^SG[WX 4.2 38

321 |ργrνhGτorGhργvyGrρsonγnνρsGπρνγyinψGtoGtwoGqiψψsGμosonsGinGτinγlGstγtρsGνontγininψGτourGμGquγrksUG
EuropeannPhysicalnJournalnCSG2016SG_^SGZ_X 4.2 25

320 |ργrνhGτorGqiψψsGμosonGoττTshρllGproπuνtionGinGprotonTprotonGνollisionsGγtG_GγnπGaG}ρ–GγnπG
πρrivγtionGoτGνonstrγintsGonGitsGtotγlGπρνγyGwiπthUGJournalnofnHighnEnergynPhysicsSG2016SGYWX^SGX 5.4 14

319
|ργrνhGτorGlρptonGτlγvourGviolγtinψGπρνγysGoτGhργvyGrρsonγnνρsGγnπGquγntumGμlγνkGholρsGtoGγnG
ℓoormulγcGsρρGtρxt√GpγirGinGprotonTprotonGνollisionsGγtGℓoormulγcGsρρGtρxt√UGEuropeannPhysicalnJournaln
CSG2016SG_^SGZX_

4.2 9

318 vργsurρmρntGoτGtrγnsvρrsρGmomρntumGrρlγtivρGtoGπijρtGsystρmsGinGyμyμGγnπGppGνollisionsGγtGOG
sqrt{s_{mγthrm{ww}}}fYU_^GPG}ρ–UGJournalnofnHighnEnergynPhysicsSG2016SGYWX^SGX 5.4 21

317 |ργrνhGτorGγnomγlousGsinψlρGtopGquγrkGproπuνtionGinGγssoνiγtionGwithGγGphotonGinGppGνollisionsGγtGOG
sqrt{s}faGPG}ρ–UGJournalnofnHighnEnergynPhysicsSG2016SGYWX^SGX 5.4 20

316 |ργrνhGτorGπirρνtGpγirGproπuνtionGoτGsνγlγrGtopGquγrksGinGthρGsinψlρTGγnπGπilρptonGνhγnnρlsGinG
protonTprotonGνollisionsGγtGOGsqrt{s}faGPG}ρ–UGJournalnofnHighnEnergynPhysicsSG2016SGYWX^SGX 5.4 6

315 yρrτormγnνρGoτGthρGnρwGmjzGsystρmGoτGthρGlv|GρxpρrimρntGτorGrunTYG2016SG 2

314 |ργrνhGτorGthρGγssoνiγtρπGproπuνtionGoτGγGqiψψsGμosonGwithGγGsinψlρGtopGquγrkGinGprotonTprotonG
νollisionsGγtGOGsqrt{s}faGPG}ρ–UGJournalnofnHighnEnergynPhysicsSG2016SGYWX^SGX 5.4 10

313 }hρGwρwGlv|GmjzG|ystρmGτorG{unTYGoτGthρGuqlUGIEEEnTransactionsnonnNuclearnScienceSG2015SG^YSGXWbbTXXWZ1.7 8

312 |ργrνhGτorGγGstγnπγrπGmoπρlGqiψψsGμosonGproπuνρπGinGγssoνiγtionGwithGγGtopTquγrkGpγirGγnπG
πρνγyinψGtoGμottomGquγrksGusinψGγGmγtrixGρlρmρntGmρthoπUGEuropeannPhysicalnJournalnCSG2015SG_]SGY]X 4.2 55

311 vργsurρmρntGoτGρlρνtrowργkGproπuνtionGoτGtwoGjρtsGinGγssoνiγtionGwithGγGZGμosonGinGprotonTprotonG
νollisionsGγtGℓoormulγcGsρρGtρxt√UGEuropeannPhysicalnJournalnCSG2015SG_]SG^^ 4.2 21

310 vργsurρmρntsGoτGπiττρrρntiγlGγnπGπouμlρTπiττρrρntiγlGmrρllT±γnGνrossGsρνtionsGinGprotonTprotonG
νollisionsGγtGℓoormulγcGsρρGtρxt√ℓoormulγcGsρρGtρxt√UGEuropeannPhysicalnJournalnCSG2015SG_]SGX[_ 4.2 50

309 |ργrνhGτorGπρνγysGoτGstoppρπGlonψTlivρπGpγrtiνlρsGproπuνρπGinGprotonTprotonGνollisionsGγtGℓoormulγcG
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308 vργsurρmρntGoτGthρG GμosonGhρliνityGinGρvρntsGwithGγGsinψlρGrρνonstruνtρπGtopGquγrkGinGppG
νollisionsGγtGOGsqrt{s}faGPG}ρ–UGJournalnofnHighnEnergynPhysicsSG2015SGYWX]SGX 5.4 19

307
vργsurρmρntGoτGthρGrγtioGoτGthρGproπuνtionGνrossGsρνtionsGtimρsGμrγnνhinψGτrγνtionsGoτGkG´–νGGTgGsVˇ�ˇ�G
´–GγnπGk´–GTgGsVˇ�tG´–GγnπGOGmγthrm{mγthνγl{k}}lρτtO{mγthrm{k}}_{mγthrm{ν}}≥{pm}toGmγthrm{s}VpsiG
{pi}≥{pmG}{pi}≥{pmG}{pi}≥{mp}riψhtPVmγthrm{mγthνγl{k}}lρτtO{mγthrm{k}}_{mγthrm{ν}}≥{pm}toG
mγthrm{s}VpsiG{pi}≥{pm}riψhtPGPGinGppGνollisionsGγtGOGsqrt{s}f_GPG}ρ–UGJournalnofnHighnEnergynPhysicsSG
2015SGYWX]SGX

5.4 13

306 |ργrνhGτorGπisγppργrinψGtrγνksGinGprotonTprotonGνollisionsGγtGOGsqrt{s}faGPG}ρ–UGJournalnofnHighnEnergyn
PhysicsSG2015SGYWX]SGX 5.4 35

305 |tuπyGoτGZGproπuνtionGinGyμyμGγnπGppGνollisionsGγtGOGsqrt{s_{mγthrm{ww}}}fYU_^GPG}ρ–GinGthρGπimuonG
γnπGπiρlρνtronGπρνγyGνhγnnρlsUGJournalnofnHighnEnergynPhysicsSG2015SGYWX]SGX 5.4 18

304 |ργrνhGτorGphysiνsGμρyonπGthρGstγnπγrπGmoπρlGinGπilρptonGmγssGspρνtrγGinGprotonTprotonGνollisionsG
γtGOGsqrt{s}faGPG}ρ–UGJournalnofnHighnEnergynPhysicsSG2015SGYWX]SGX 5.4 69

303 vργsurρmρntGoτGthρGunπρrlyinψGρvρntGγνtivityGusinψGνhγrψρπTpγrtiνlρGjρtsGinGprotonTprotonG
νollisionsGγtGOGsqrt{s}fYU_^GPG}ρ–UGJournalnofnHighnEnergynPhysicsSG2015SGYWX]SGX 5.4 6

302 |ργrνhGτorGπγrkGmγttρrSGρxtrγGπimρnsionsSGγnπGunpγrtiνlρsGinGmonojρtGρvρntsGinGprotonTprotonG
νollisionsGγtGℓoormulγcGsρρGtρxt√ℓoormulγcGsρρGtρxt√UGEuropeannPhysicalnJournalnCSG2015SG_]SGYZ] 4.2 250
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lonstrγintsGonGpγrtonGπistriμutionGτunνtionsGγnπGρxtrγνtionGoτGthρGstronψGνouplinψGνonstγntGτromG
thρGinνlusivρGjρtGνrossGsρνtionGinGppGνollisionsGγtGℓoormulγcGsρρGtρxt√ℓoormulγcGsρρGtρxt√UGEuropeann
PhysicalnJournalnCSG2015SG_]SGYaa

4.2 37

300 wuνlργrGρττρνtsGonGthρGtrγnsvρrsρGmomρntumGspρνtrγGoτGνhγrψρπGpγrtiνlρsGinGpyμGνollisionsGγtG
ℓoormulγcGsρρGtρxt√ℓoormulγcGsρρGtρxt√UGEuropeannPhysicalnJournalnCSG2015SG_]SGYZ_ 4.2 48

299 mistriμutionsGoτGtopoloψiνγlGoμsρrvγμlρsGinGinνlusivρGthrρρTGγnπGτourTjρtGρvρntsGinGppGνollisionsGγtG
ℓoormulγcGsρρGtρxt√ℓoormulγcGsρρGtρxt√UGEuropeannPhysicalnJournalnCSG2015SG_]SGZWY 4.2 4

298
lonstrγintsGonGthρGpv||vSGjv|kGmoπρlGγnπGonGothρrGmoπρlsGτromGthρGsργrνhGτorGlonψTlivρπG
νhγrψρπGpγrtiνlρsGinGprotonTprotonGνollisionsGγtGℓoormulγcGsρρGtρxt√UGEuropeannPhysicalnJournalnCSG
2015SG_]SGZY]

4.2 24

297 }hρGmjzGnρρπlρGinGthρGμiψTπγtγGhγystγνkUGJournalnofnPhysics:nConferencenSeriesSG2015SG^^[SGWaYWZY 0.3 5
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|ργrνhGτorGphysiνsGμρyonπGthρGstγnπγrπGmoπρlGinGρvρntsGwithGtwoGlρptonsSGjρtsSGγnπGmissinψG
trγnsvρrsρGmomρntumGinGppGνollisionsGγtGOGsqrt{s}GPGfGaG}ρ–UGJournalnofnHighnEnergynPhysicsSG2015SG
YWX]SGX

5.4 22

295 |ργrνhGτorGthirπTψρnρrγtionGsνγlγrGlρptoquγrksGinGthρGtˇ�GνhγnnρlGinGprotonTprotonGνollisionsGγtGOG
sqrt{s}faGPG}ρ–UGJournalnofnHighnEnergynPhysicsSG2015SGYWX]SGX 5.4 19

294 |ργrνhρsGτorGsupρrsymmρtryGusinψGthρGvG}YGvγriγμlρGinGhγπroniνGρvρntsGproπuνρπGinGppGνollisionsGγtG
aG}ρ–UGJournalnofnHighnEnergynPhysicsSG2015SGYWX]SGX 5.4 26

293 |ργrνhρsGτorGthirπTψρnρrγtionGsquγrkGproπuνtionGinGτullyGhγπroniνGτinγlGstγtρsGinGprotonTprotonG
νollisionsGγtGOGsqrt{s}faGPG}ρ–UGJournalnofnHighnEnergynPhysicsSG2015SGYWX]SGX 5.4 33

292 |ργrνhGτorGthρGproπuνtionGoτGπγrkGmγttρrGinGγssoνiγtionGwithGtopTquγrkGpγirsGinGthρGsinψlρTlρptonG
τinγlGstγtρGinGprotonTprotonGνollisionsGγtGOGsqrt{s}faGPG}ρ–UGJournalnofnHighnEnergynPhysicsSG2015SGYWX]SGX 5.4 17

291 |ργrνhGτorGγGνhγrψρπGqiψψsGμosonGinGppGνollisionsGγtGOGsqrt{s}faGPG}ρ–UGJournalnofnHighnEnergynPhysicsSG
2015SGYWX]SGX 5.4 61
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290 |ργrνhGτorGsupρrsymmρtryGinGthρGvρνtorTμosonGτusionGtopoloψyGinGprotonTprotonGνollisionsGγtGOG
sqrt{s}faGPG}ρ–UGJournalnofnHighnEnergynPhysicsSG2015SGYWX]SGX 5.4 11

289 |ργrνhGτorGγGliψhtGνhγrψρπGqiψψsGμosonGπρνγyinψGtoGOGmγthrm{ν}ovρrlinρ{mγthrm{s}}GPGinGppGνollisionsG
γtGOGsqrt{s}faGPG}ρ–UGJournalnofnHighnEnergynPhysicsSG2015SGYWX]SGXTZ_ 5.4 33

288 |ργrνhGτorGvρνtorTlikρG}GquγrksGπρνγyinψGtoGtopGquγrksGγnπGqiψψsGμosonsGinGthρGγllThγπroniνGνhγnnρlG
usinψGjρtGsuμstruνturρUGJournalnofnHighnEnergynPhysicsSG2015SGYWX]SGX 5.4 16

287 |ργrνhGτorGnρutrγlGνolorToνtρtGwργkTtriplρtGsνγlγrGpγrtiνlρsGinGprotonTprotonGνollisionsGγtGOGsqrt{s}faGPG
}ρ–UGJournalnofnHighnEnergynPhysicsSG2015SGYWX]SGX 5.4

286 |ργrνhGτorGγGqiψψsGμosonGinGthρGmγssGrγnψρGτromGX[]GtoGXWWWGpρ–GπρνγyinψGtoGγGpγirGoτG GorGZG
μosonsUGJournalnofnHighnEnergynPhysicsSG2015SGYWX]SGX 5.4 73

285 xnlinρGπγtγGhγnπlinψGγnπGstorγψρGγtGthρGlv|GρxpρrimρntUGJournalnofnPhysics:nConferencenSeriesSG
2015SG^^[SGWaYWWb 0.3 1

284 jGwρwGnvρntGkuilπρrGτorGlv|G{unGrrUGJournalnofnPhysics:nConferencenSeriesSG2015SG^^[SGWaYWZ] 0.3 1

283 oilρTμγsρπGπγtγGτlowGinGthρGlv|GoiltρrGoγrmUGJournalnofnPhysics:nConferencenSeriesSG2015SG^^[SGWaYWZZ 0.3 1

282 jGsνγlγμlρGmonitorinψGτorGthρGlv|GoiltρrGoγrmGμγsρπGonGρlγstiνsργrνhUGJournalnofnPhysics:nConferencen
SeriesSG2015SG^^[SGWaYWZ^ 0.3 2

281
yrρνisρGπρtρrminγtionGoτGthρGmγssGoτGthρGqiψψsGμosonGγnπGtρstsGoτGνompγtiμilityGoτGitsGνouplinψsG
withGthρGstγnπγrπGmoπρlGprρπiνtionsGusinψGprotonGνollisionsGγtG_GγnπGaℓoormulγcGsρρGtρxt√UGEuropeann
PhysicalnJournalnCSG2015SG_]SGYXY

4.2 399

280 vργsurρmρntGoτGthρGZ˛‡GproπuνtionGνrossGsρνtionGinGppGνollisionsGγtGaG}ρ–GγnπGsργrνhGτorGγnomγlousG
triplρGψγuψρGμosonGνouplinψsUGJournalnofnHighnEnergynPhysicsSG2015SGYWX]SGX 5.4 7

279
vργsurρmρntGoτGthρGinνlusivρGZTjρtGproπuνtionGπiττρrρntiγlGνrossGsρνtionGinGprotonTprotonGνollisionsG
γtG_G}ρ–´ γnπGπρtρrminγtionGoτGthρGstronψGνouplinψGνonstγntGinGthρG}ρ–´ rγnψρUGEuropeannPhysicaln
JournalnCSG2015SG_]SGXa^

4.2 41

278 jνhiρvinψGqiψhGyρrτormγnνρG ithG}lyGxvρrG[WGpμnGonGw~vjGjrνhitρνturρsGτorGlv|GmγtγG
jνquisitionUGIEEEnTransactionsnonnNuclearnScienceSG2015SG^YSGXWbXTXWba 1.7 1

277 vργsurρmρntGoτGthρGπiττρrρntiγlGνrossGsρνtionGτorGtopGquγrkGpγirGproπuνtionGinGppGνollisionsGγtG
ℓoormulγcGsρρGtρxt√UGEuropeannPhysicalnJournalnCSG2015SG_]SG][Y 4.2 98

276
vργsurρmρntsGoτGthρGℓoormulγcGsρρGtρxt√ℓoormulγcGsρρGtρxt√GproπuνtionGνrossGsρνtionsGinGthρG
ℓoormulγcGsρρGtρxt√GνhγnnρlGinGprotonTprotonGνollisionsGγtGℓoormulγcGsρρGtρxt√GγnπGℓoormulγcGsρρG
tρxt√GγnπGνomμinρπGνonstrγintsGonGtriplρGψγuψρGνouplinψsUGEuropeannPhysicalnJournalnCSG2015SG_]SG]XX

4.2 25

275 lompγrisonGoτGthρGZV˛‡GQGRGjρtsGtoG˛‡GRGjρtsGνrossGsρνtionsGinGppGνollisionsGγtGOGsqrt{s}faGPG}ρ–UGJournaln
ofnHighnEnergynPhysicsSG2015SGYWX]SGX 5.4 5

274 |ργrνhGτorGnρutrγlGv||vGqiψψsGμosonsGπρνγyinψGintoGγGpγirGoτGμottomGquγrksUGJournalnofnHighn
EnergynPhysicsSG2015SGYWX]SGX 5.4 18

273 vργsurρmρntGoτGthρGOGtovρrlinρ{t}GPGproπuνtionGνrossGsρνtionGinGthρGπilρptonGνhγnnρlGinGppGνollisionsG
γtGOGsqrt{s}GPGfGaG}ρ–UGJournalnofnHighnEnergynPhysicsSG2014SGYWX[SGX 5.4 43

(2014-2015)

15



272 |tuπiρsGoτGγzimuthγlGπihγπronGνorrρlγtionsGinGultrγTνρntrγlGyμyμGνollisionsGγtGOGsqrt{{{s_{wwG}}}}GPG
fYU_^G}ρ–UGJournalnofnHighnEnergynPhysicsSG2014SGYWX[SGX 5.4 60

271 oirstGlookGγtGthρGphysiνsGνγsρGoτG}unyUGJournalnofnHighnEnergynPhysicsSG2014SGYWX[SGX 5.4 233

270 |ργrνhGτorGnρwGphysiνsGinGρvρntsGwithGsγmρTsiψnGπilρptonsGγnπGjρtsGinGppGνollisionsGγtGOGsqrt{s}GPGfGaG
}ρ–UGJournalnofnHighnEnergynPhysicsSG2014SGYWX[SGX 5.4 38

269 |tuπiρsGoτGπijρtGtrγnsvρrsρGmomρntumGμγlγnνρGγnπGpsρuπorγpiπityGπistriμutionsGinGpyμGνollisionsGγtG
Osqrt{s_{mγthrm{ww}}}GfG]UWYPGOStρxtG{}ρ–}PUGEuropeannPhysicalnJournalnCSG2014SG_[SGX 4.2 67

268 vργsurρmρntGoτG ZGγnπGZZGproπuνtionGinGppGνollisionsGγtGℓoormulγcGsρρGtρxt√GinGτinγlGstγtρsGwithG
μTtγψψρπGjρtsUGEuropeannPhysicalnJournalnCSG2014SG_[SGYb_Z 4.2 16

267 |ργrνhGτorGinvisiμlρGπρνγysGoτGqiψψsGμosonsGinGthρGvρνtorGμosonGτusionGγnπGγssoνiγtρπGZqG
proπuνtionGmoπρsUGEuropeannPhysicalnJournalnCSG2014SG_[SGYbaW 4.2 131

266 vργsurρmρntGoτGjρtGmultipliνityGπistriμutionsGinGℓoormulγcGsρρGtρxt√GproπuνtionGinGppGνollisionsGγtG
ℓoormulγcGsρρGtρxt√UGEuropeannPhysicalnJournalnCSG2014SG_[SGZWX[ 4.2 11

265 |tuπyGoτGπouμlρGpγrtonGsνγttρrinψGusinψG GRGYTjρtGρvρntsGinGprotonTprotonGνollisionsGγtGOGsqrt{s}GPGfG_G
}ρ–UGJournalnofnHighnEnergynPhysicsSG2014SGYWX[SGX 5.4 61

264 nvρntGγνtivityGπρpρnπρnνρGoτGOG±GPOn|PGproπuνtionGinGOGsqrt{{{s_{wwG}}}}GPGfG]UWYG}ρ–GpyμGγnπGOGsqrt{s}GPG
fGYU_^G}ρ–GppGνollisionsUGJournalnofnHighnEnergynPhysicsSG2014SGYWX[SGX 5.4 42

263 UGJournalnofnHighnEnergynPhysicsSG2014SGYWX[SGX 5.4 18

262 nviπρnνρGτorGthρGXY]Gpρ–GqiψψsGμosonGπρνγyinψGtoGγGpγirGoτGˇ�GlρptonsUGJournalnofnHighnEnergynPhysics
SG2014SGYWX[SGX 5.4 101

261 |ργrνhGτorG hGTgGtμGπρνγysGinGthρGlρptonGRGjρtsGτinγlGstγtρGinGppGνollisionsGγtGOGsqrt{s}GPGfGaG}ρ–UGJournaln
ofnHighnEnergynPhysicsSG2014SGYWX[SGX 5.4 23

260 vργsurρmρntGoτGthρGtriplρTπiττρrρntiγlGνrossGsρνtionGτorGphotonGRGjρtsGproπuνtionGinGprotonTprotonG
νollisionsGγtGOGsqrt{s}GPGfG_G}ρ–UGJournalnofnHighnEnergynPhysicsSG2014SGYWX[SGX 5.4 15

259 |ργrνhGτorGnρwGphysiνsGinGthρGmultijρtGγnπGmissinψGtrγnsvρrsρGmomρntumGτinγlGstγtρGinG
protonTprotonGνollisionsGγtGOGsqrt{s}GPGfGaG}ρ–UGJournalnofnHighnEnergynPhysicsSG2014SGYWX[SGX 5.4 81

258 vργsurρmρntGoτGthρGtTνhγnnρlGsinψlρTtopTquγrkGproπuνtionGνrossGsρνtionGγnπGoτGthρG|–Gtμ|GltvG
mγtrixGρlρmρntGinGppGνollisionsGγtGOGsqrt{s}GPGfGaG}ρ–UGJournalnofnHighnEnergynPhysicsSG2014SGYWX[SGX 5.4 48

257 vργsurρmρntGoτGthρGproπuνtionGνrossGsρνtionsGτorGγGZGμosonGγnπGonρGorGmorρGμGjρtsGinGppGνollisionsG
γtGOGsqrt{s}GPGfG_G}ρ–UGJournalnofnHighnEnergynPhysicsSG2014SGYWX[SGX 5.4 21

256 |ργrνhGτorGpγirGproπuνtionGoτGρxνitρπGtopGquγrksGinGthρGlρptonGRGjρtsGτinγlGstγtρUGJournalnofnHighn
EnergynPhysicsSG2014SGYWX[SGX 5.4 3

255 |ργrνhGτorGmγssivρGrρsonγnνρsGinGπijρtGsystρmsGνontγininψGjρtsGtγψψρπGγsG GorGZGμosonGπρνγysGinGppG
νollisionsGγtGOGsqrt{s}GPGfGaG}ρ–UGJournalnofnHighnEnergynPhysicsSG2014SGYWX[SGX 5.4 74
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254 |ργrνhGτorGmγssivρGrρsonγnνρsGπρνγyinψGintoGpγirsGoτGμoostρπGμosonsGinGsρmiTlρptoniνGτinγlGstγtρsG
γtGOGsqrt{s}GPGfGaG}ρ–UGJournalnofnHighnEnergynPhysicsSG2014SGYWX[SGX 5.4 59

253 vργsurρmρntGoτGthρGtopTquγrkGmγssGinGγllTjρtsGℓoormulγcGsρρGtρxt√GρvρntsGinGppGνollisionsGγtG
ℓoormulγcGsρρGtρxt√G}ρ–UGEuropeannPhysicalnJournalnCSG2014SG_[SGY_]a 4.2 21

252 |tuπyGoτGthρGproπuνtionGoτGνhγrψρπGpionsSGkγonsSGγnπGprotonsGinGpyμGνollisionsGγtGℓoormulγcGsρρG
tρxt√]UWYℓoormulγcGsρρGtρxt√UGEuropeannPhysicalnJournalnCSG2014SG_[SGYa[_ 4.2 71

251 yroμinψGνolorGνohρrρnνρGρττρνtsGinGppGνollisionsGγtGℓoormulγcGsρρGtρxt√UGEuropeannPhysicalnJournalnCSG
2014SG_[SGYbWX 4.2 13

250 }hρGnρwGlv|GmjzGsystρmGτorGuqlGopρrγtionGγτtρrGYWX[GOmjzYPUGJournalnofnPhysics:nConferencen
SeriesSG2014SG]XZSGWXYWX[ 0.3 2

249 yrototypρGoτGγGoilρTkγsρπGqiψhTuρvρlG}riψψρrGinGlv|UGJournalnofnPhysics:nConferencenSeriesSG2014SG
]XZSGWXYWY] 0.3 2

248 XWGpμpsG}lyVryGstrργmsGτromGthρGoypjGτorGqiψhGnnρrψyGyhysiνsUGJournalnofnPhysics:nConferencen
SeriesSG2014SG]XZSGWXYW[Y 0.3 5

247 jutomγtinψGthρGlv|GmjzUGJournalnofnPhysics:nConferencenSeriesSG2014SG]XZSGWXYWZX 0.3 2

246 |ργrνhGτorGhργvyGnρutrinosGγnπGℓoormulγcGsρρGtρxt√GμosonsGwithGriψhtThγnπρπGνouplinψsGinG
protonTprotonGνollisionsGγtGℓoormulγcGsρρGtρxt√UGEuropeannPhysicalnJournalnCSG2014SG_[SGZX[b 4.2 149

245 vργsurρmρntGoτGtopGquγrkTγntiquγrkGpγirGproπuνtionGinGγssoνiγtionGwithGγG GorGZGμosonGinGppG
νollisionsGγtGℓoormulγcGsρρGtρxt√ℓoormulγcGsρρGtρxt√UGEuropeannPhysicalnJournalnCSG2014SG_[SGZW^W 4.2 29

244 vργsurρmρntGoτGπiττρrρntiγlGνrossGsρνtionsGτorGthρGproπuνtionGoτGγGpγirGoτGisolγtρπGphotonsGinGppG
νollisionsGγtGℓoormulγcGsρρGtρxt√UGEuropeannPhysicalnJournalnCSG2014SG_[SGZXYb 4.2 29

243 |ργrνhGτorGnρutrγlGv||vGqiψψsGμosonsGπρνγyinψGtoGγGpγirGoτGtγuGlρptonsGinGppGνollisionsUGJournalnofn
HighnEnergynPhysicsSG2014SGYWX[SGX 5.4 70

242 vργsurρmρntGoτGpsρuπorγpiπityGπistriμutionsGoτGνhγrψρπGpγrtiνlρsGinGprotonâ��protonGνollisionsGγtG
Osqrt{s}GfGaPG}ρ–GμyGthρGlv|GγnπG}x}nvGρxpρrimρntsUGEuropeannPhysicalnJournalnCSG2014SG_[SGX 4.2 37

241 |ργrνhρsGτorGρlρνtrowργkGproπuνtionGoτGνhγrψinosSGnρutrγlinosSGγnπGslρptonsGπρνγyinψGtoGlρptonsG
γnπG SGZSGγnπGqiψψsGμosonsGinGppGνollisionsGγtGa´ }ρ–UGEuropeannPhysicalnJournalnCSG2014SG_[SGZWZ^ 4.2 183

240 vργsurρmρntGoτGpromptGsVˇ�GpγirGproπuνtionGinGppGνollisionsGγtGOGsqrt{s}GPGfG_G}ρvUGJournalnofnHighn
EnergynPhysicsSG2014SGYWX[SGX 5.4 41

239 }hρGnρwGlv|GmjzGsystρmGτorGrunTYGoτGthρGuqlG2014SG 2

238 xμsρrvγtionGoτGthρGπiphotonGπρνγyGoτGthρGqiψψsGμosonGγnπGmργsurρmρntGoτGitsGpropρrtiρsUG
EuropeannPhysicalnJournalnCSG2014SG_[SGZW_^ 4.2 239

237 |ργrνhGτorGthρGγssoνiγtρπGproπuνtionGoτGthρGqiψψsGμosonGwithGγGtopTquγrkGpγirUGJournalnofnHighn
EnergynPhysicsSG2014SGYWX[SGX 5.4 45
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236 |tuπyGoτGhγπroniνGρvρntTshγpρGvγriγμlρsGinGmultijρtGτinγlGstγtρsGinGppGνollisionsGγtGOGsqrt{s}GfG_GPG}ρ–UG
JournalnofnHighnEnergynPhysicsSG2014SGYWX[SGX 5.4 3

235 |ργrνhGτorGstγnπγrπGmoπρlGproπuνtionGoτGτourGtopGquγrksGinGthρGlρptonGRGjρtsGνhγnnρlGinGppG
νollisionsGγtGOGsqrt{s}faGPG}ρ–UGJournalnofnHighnEnergynPhysicsSG2014SGYWX[SGX 5.4 15

234 rπρntiτiνγtionGtρνhniquρsGτorGhiψhlyGμoostρπG GμosonsGthγtGπρνγyGintoGhγπronsUGJournalnofnHighn
EnergynPhysicsSG2014SGYWX[SGX 5.4 32

233 vργsurρmρntGoτGqiψψsGμosonGproπuνtionGγnπGpropρrtiρsGinGthρG  GπρνγyGνhγnnρlGwithGlρptoniνG
τinγlGstγtρsUGJournalnofnHighnEnergynPhysicsSG2014SGYWX[SGX 5.4 144

232 vργsurρmρntGoτGthρGOGtovρrlinρ{t}GPGproπuνtionGνrossGsρνtionGinGthρGπilρptonGνhγnnρlGinGppGνollisionsG
γtGOGsqrt{s}GPGfGaG}ρ–G2014SGYWX[SGX 3

231 |ργrνhGτorGthρGγssoνiγtρπGproπuνtionGoτGthρGqiψψsGμosonGwithGγGtopTquγrkGpγirG2014SGYWX[SGX 6

230 |ργrνhGτorGmiνrosνopiνGμlγνkGholρsGinGppGνollisionsGγtGOGsqrt{s}faGPG}ρ–UGJournalnofnHighnEnergynPhysics
SG2013SGYWXZSGX 5.4 38

229 vργsurρmρntGoτGthρGOGuγmμπγ_{mγthrm{μ}}≥WGPGliτρtimρGinGppGνollisionsGγtGOGsqrt{s}f_GPG}ρ–UGJournaln
ofnHighnEnergynPhysicsSG2013SGYWXZSGX 5.4 14

228 |ργrνhρsGτorGlonψTlivρπGνhγrψρπGpγrtiνlρsGinGppGνollisionsGγtGOGsqrt{s}GPGf_GγnπGaG}ρ–UGJournalnofnHighn
EnergynPhysicsSG2013SGYWXZSGX 5.4 96

227 |tuπyGoτGρxνlusivρGtwoTphotonGproπuνtionGoτG R â��GinGppGνollisionsGγtGOGsqrt{s}f_GPG}ρ–GγnπG
νonstrγintsGonGγnomγlousGquγrtiνGψγuψρGνouplinψsUGJournalnofnHighnEnergynPhysicsSG2013SGYWXZSGX 5.4 56

226 xμsρrvγtionGoτGγGnρwGμosonGwithGmγssGnργrGXY]Gpρ–GinGppGνollisionsGγtGOGsqrt{s}f_GPGγnπGaG}ρ–UG
JournalnofnHighnEnergynPhysicsSG2013SGYWXZSGX 5.4 261

225 |ργrνhGτorGthρGstγnπγrπGmoπρlGqiψψsGμosonGproπuνρπGinGγssoνiγtionGwithGγGtopTquγrkGpγirGinGppG
νollisionsGγtGthρGuqlUGJournalnofnHighnEnergynPhysicsSG2013SGYWXZSGX 5.4 35

224 |tuπiρsGoτGjρtGmγssGinGπijρtGγnπG VZGRGjρtGρvρntsUGJournalnofnHighnEnergynPhysicsSG2013SGYWXZSGX 5.4 39

223 vργsurρmρntGoτGthρGOGmγthrm{t}ovρrlinρ{mγthrm{t}}GPGproπuνtionGνrossGsρνtionGinGthρGγllTjρtGτinγlG
stγtρGinGppGνollisionsGγtGOGsqrt{s}f_GPG}ρ–UGJournalnofnHighnEnergynPhysicsSG2013SGYWXZSGX 5.4 14

222 vργsurρmρntGoτGthρG¯OZa_YPGproπuνtionGνrossGsρνtionGviγGπρνγysGtoGsVˇ�ˇ�GRGˇ�Gâ��GinGppGνollisionsGγtGOG
sqrt{s}f_GPG}ρ–UGJournalnofnHighnEnergynPhysicsSG2013SGYWXZSGX 5.4 44

221 |tuπyGoτGthρGunπρrlyinψGρvρntGγtGτorwγrπGrγpiπityGinGppGνollisionsGγtGOG
sqrt{s}fWUbSYU_^Sdmγthrm{γnπ}d_dmγthrm{}ρ–}GPUGJournalnofnHighnEnergynPhysicsSG2013SGYWXZSGX 5.4 39

220 |ργrνhGτorGnρwGphysiνsGinGρvρntsGwithGphotonsSGjρtsSGγnπGmissinψGtrγnsvρrsρGρnρrψyGinGppGνollisionsG
γtGOGsqrt{s}f_GPG}ρ–UGJournalnofnHighnEnergynPhysicsSG2013SGYWXZSGX 5.4 15

219 |ργrνhGτorGnρwGphysiνsGinGρvρntsGwithGsγmρTsiψnGπilρptonsGγnπGμGjρtsGinGppGνollisionsGγtGOGsqrt{s}faGPG
}ρ–UGJournalnofnHighnEnergynPhysicsSG2013SGYWXZSGX 5.4 33
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218 |ργrνhGinGlρptoniνGνhγnnρlsGτorGhργvyGrρsonγnνρsGπρνγyinψGtoGlonψTlivρπGnρutrγlGpγrtiνlρsUGJournalnofn
HighnEnergynPhysicsSG2013SGYWXZSGX 5.4 30

217 |ργrνhGτorGρxotiνGrρsonγnνρsGπρνγyinψGintoG ZVZZGinGppGνollisionsGγtGOGsqrt{s}f_GPG}ρ–UGJournalnofn
HighnEnergynPhysicsSG2013SGYWXZSGX 5.4 16

216 |ργrνhGτorGsupρrsymmρtryGinGppGνollisionsGγtGℓoormulγcGsρρGtρxt√G}ρ–GinGρvρntsGwithGγGsinψlρGlρptonSG
jρtsSGγnπGmissinψGtrγnsvρrsρGmomρntumUGEuropeannPhysicalnJournalnCSG2013SG_ZSGY[W[ 4.2 15

215 |ργrνhGτorGγGstγnπγrπTmoπρlTlikρGqiψψsGμosonGwithGγGmγssGinGthρGrγnψρGX[]GtoGXWWWGpρ–GγtGthρGuqlUG
EuropeannPhysicalnJournalnCSG2013SG_ZSGY[^b 4.2 49

214
jGlomprρhρnsivρGZρroTlopyGjrνhitρνturρGτorGqiψhGyρrτormγnνρGmistriμutρπGmγtγGjνquisitionGxvρrG
jπvγnνρπGwρtworkG}ρνhnoloψiρsGτorGthρGlv|GnxpρrimρntUGIEEEnTransactionsnonnNuclearnScienceSG
2013SG^WSG[]b]T[^WY

1.7 4

213
vργsurρmρntGoτGthρG TμosonGhρliνityGinGtopTquγrkGπρνγysGτromGOGmγthrm{t}ovρrlinρ{mγthrm{t}}GPG
proπuνtionGinGlρptonRjρtsGρvρntsGinGppGνollisionsGγtGOGsqrt{s}f_GPG}ρ–UGJournalnofnHighnEnergynPhysicsSG
2013SGYWXZSGX

5.4 25

212
|ργrνhGτorGsupρrsymmρtryGinGhγπroniνGτinγlGstγtρsGwithGmissinψGtrγnsvρrsρGρnρrψyGusinψGthρG
vγriγμlρsGγnπGμTquγrkGmultipliνityGinGppGνollisionsGγtGℓoormulγcGsρρGtρxt√UGEuropeannPhysicalnJournalnCSG
2013SG_ZSGY]^a

4.2 82

211
vργsurρmρntGoτGthρGhγπroniνGγνtivityGinGρvρntsGwithGγGZGγnπGtwoGjρtsGγnπGρxtrγνtionGoτGthρGνrossG
sρνtionGτorGthρGρlρνtrowργkGproπuνtionGoτGγGZGwithGtwoGjρtsGinGppGνollisionsGγtGOGsqrt{s}f_GPG}ρ–UG
JournalnofnHighnEnergynPhysicsSG2013SGYWXZSGX

5.4 10

210 vργsurρmρntGoτGmγssρsGinGthρGℓoormulγcGsρρGtρxt√GsystρmGμyGkinρmγtiνGρnπpointsGinGppGνollisionsGγtG
ℓoormulγcGsρρGtρxt√UGEuropeannPhysicalnJournalnCSG2013SG_ZSGY[b[ 4.2 37

209 |ργrνhGτorGphysiνsGμρyonπGthρGstγnπγrπGmoπρlGinGρvρntsGwithGlρptonsSGjρtsSGγnπGlγrψρGtrγnsvρrsρG
momρntumGimμγlγnνρGinGppGνollisionsGγtGℓoormulγcGsρρGtρxt√UGEuropeannPhysicalnJournalnCSG2013SG_ZSGY[bZ4.2 10

208 vργsurρmρntGoτGthρGOmγthrm{t}μγr{mγthrm{t}}PGproπuνtionGνrossGsρνtionGinGthρGˇ�RjρtsGνhγnnρlGinGppG
νollisionsGγtGOsqrt{s}f_Gmμox{}ρ–}PUGEuropeannPhysicalnJournalnCSG2013SG_ZSGX 4.2 21

207 sρtGγnπGunπρrlyinψGρvρntGpropρrtiρsGγsGγGτunνtionGoτGνhγrψρπTpγrtiνlρGmultipliνityGinGprotonTprotonG
νollisionsGγtGℓoormulγcGsρρGtρxt√UGEuropeannPhysicalnJournalnCSG2013SG_ZSGY^_[ 4.2 24

206 |ργrνhGτorGtopTsquγrkGpγirGproπuνtionGinGthρGsinψlρTlρptonGτinγlGstγtρGinGppGνollisionsGγtGOsqrt{s}faG
mγthrm{}ρ–}PUGEuropeannPhysicalnJournalnCSG2013SG_ZSGX 4.2 162

205 vργsurρmρntGoτGthρGπiττρrρntiγlGγnπGπouμlρTπiττρrρntiγlGmrρllT±γnGνrossGsρνtionsGinGprotonTprotonG
νollisionsGγtGOGsqrt{s}GPGfG_G}ρ–UGJournalnofnHighnEnergynPhysicsSG2013SGYWXZSGX 5.4 43

204 vργsurρmρntGoτGthρGνrossGsρνtionGγnπGγnψulγrGνorrρlγtionsGτorGγssoνiγtρπGproπuνtionGoτGγGZGμosonG
withGμGhγπronsGinGppGνollisionsGγtGOGsqrt{s}GPGfG_G}ρ–UGJournalnofnHighnEnergynPhysicsSG2013SGYWXZSGX 5.4 26

203
vργsurρmρntGoτGthρGrγtioGoτGthρGinνlusivρGZTjρtGνrossGsρνtionGtoGthρGinνlusivρGYTjρtGνrossGsρνtionGinG
ppGνollisionsGγtGOsqrt{s}GfG_Gmγthrm{}ρ–}PGγnπGτirstGπρtρrminγtionGoτGthρGstronψGνouplinψGνonstγntGinG
thρG}ρ–GrγnψρUGEuropeannPhysicalnJournalnCSG2013SG_ZSGX

4.2 50

202 vργsurρmρntGoτGthρG R â��GνrossGsρνtionGinGppGνollisionsGγtGOsqrt{s}GfG_mμox{G}ρ–}PGγnπGlimitsGonG
γnomγlousG  ˛‡GγnπG  ZGνouplinψsUGEuropeannPhysicalnJournalnCSG2013SG_ZSGX 4.2 56

201 |ργrνhGτorGnγrrowGrρsonγnνρsGγnπGquγntumGμlγνkGholρsGinGinνlusivρGγnπGμTtγψψρπGπijρtGmγssGspρνtrγG
τromGppGνollisionsGγtGOGsqrt{s}f_GPG}ρ–UGJournalnofnHighnEnergynPhysicsSG2013SGYWXZSGX 5.4 37

(2013-2013)

19



200 vργsurρmρntGoτGthρGZZGproπuνtionGνrossGsρνtionGγnπGsργrνhGτorGγnomγlousGνouplinψsGinGYâ��Yâ��hGτinγlG
stγtρsGinGppGνollisionsGγtGOGsqrt{s}f_GPG}ρ–UGJournalnofnHighnEnergynPhysicsSG2013SGYWXZSGX 5.4 39

199 |ργrνhGτorGsupρrsymmρtryGinGτinγlGstγtρsGwithGmissinψGtrγnsvρrsρGρnρrψyGγnπGWSGXSGYSGorGâ�¥ZGμTquγrkG
jρtsGinG_G}ρ–GppGνollisionsGusinψGthρGvγriγμlρG˛–G}UGJournalnofnHighnEnergynPhysicsSG2013SGYWXZSGX 5.4 29

198 |ργrνhGτorGhργvyGquγrksGπρνγyinψGintoGγGtopGquγrkGγnπGγG GorGZGμosonGusinψGlρptonGRGjρtsGρvρntsGinG
ppGνollisionsGγtGOGsqrt{s}f_GPG}ρ–UGJournalnofnHighnEnergynPhysicsSG2013SGYWXZSGX 5.4 12

197 vργsurρmρntGoτGthρGsumGoτG  GγnπG ZGproπuνtionGwithG RπijρtGρvρntsGinGppGνollisionsGγtG
ℓoormulγcGsρρGtρxt√UGEuropeannPhysicalnJournalnCSG2013SG_ZSGYYaZ 4.2 45

196 vργsurρmρntGoτGπiττρrρntiγlGtopTquγrkTpγirGproπuνtionGνrossGsρνtionsGinGppGνollisionsGγtGOsqrt{s}GfG_G
mγthrm{}ρ–}PUGEuropeannPhysicalnJournalnCSG2013SG_ZSGX 4.2 102

195 XWGpμpsG}lyVryGstrργmsGτromGthρGoypjGτorGthρGlv|GmjzGρvρntμuilπρrGnρtworkUGJournalnofn
InstrumentationSG2013SGaSGlXYWZbTlXYWZb 1 8

194 |ργrνhGτorGnρwGphysiνsGinGρvρntsGwithGsγmρTsiψnGπilρptonsGγnπGμGjρtsGinGppGνollisionsGγtGOGsqrt{s}faGPG
}ρ–G2013SGYWXZSGX 2

193 |tuπyGoτGhiψhTpG}GνhγrψρπGpγrtiνlρGsupprρssionGinGyμyμGνompγrρπGtoGppGνollisionsGγtG
Osqrt{s_{mγthrm{ww}}}fYU_^~mγthrm{}ρ–}PUGEuropeannPhysicalnJournalnCSG2012SG_YSGX 4.2 316

192 lρntrγlityGπρpρnπρnνρGoτGπihγπronGνorrρlγtionsGγnπGγzimuthγlGγnisotropyGhγrmoniνsGinGyμyμG
νollisionsGγtGOsqrt{s_{ww}}fGYU_^Gmμox{}ρ–}PUGEuropeannPhysicalnJournalnCSG2012SG_YSGX 4.2 158

191 sρtGproπuνtionGrγtρsGinGγssoνiγtionGwithG GγnπGZGμosonsGinGppGνollisionsGγtGOGsqrtG{s}GfG_G{tρxt{}ρ–}}GPUG
JournalnofnHighnEnergynPhysicsSG2012SGYWXYSGX 5.4 37

190 nxνlusivρG˛‡˛‡GTgG˛…GRG˛…Gâ��GproπuνtionGinGprotonTprotonGνollisionsGγtGOGsqrtG{s}GfG{_}GPG}ρ–UGJournalnofnHighn
EnergynPhysicsSG2012SGYWXYSGX 5.4 45

189 vργsurρmρntGoτGthρGproπuνtionGνrossGsρνtionGτorGpγirsGoτGisolγtρπGphotonsGinGppGνollisionsGγtGOGsqrtG
{s}GfG_d}ρ–GPUGJournalnofnHighnEnergynPhysicsSG2012SGYWXYSGX 5.4 20

188 rnνlusivρGμTjρtGproπuνtionGinGppGνollisionsGγtGOsqrtG{s}GfG_}ρ–PUGJournalnofnHighnEnergynPhysicsSG2012SG
YWXYSGX 5.4 30

187 |ργrνhGτorGquγrkGνompositρnρssGinGπijρtGγnψulγrGπistriμutionsGτromGppGνollisionsGγtGOGsqrtG{s}GfG_{G}GPG
}ρ–UGJournalnofnHighnEnergynPhysicsSG2012SGYWXYSGX 5.4 12

186 |upprρssionGoτGnonTpromptGsVˇ�SGpromptGsVˇ�SGγnπGOG~psilonGPOX|PGinGyμyμGνollisionsGγtGOGsqrtG
{{{s_{tρxt{ww}}}}}GfGYU_^GPG}ρ–UGJournalnofnHighnEnergynPhysicsSG2012SGYWXYSGX 5.4 184

185 |ργrνhGτorGhργvyGμottomTlikρGquγrksGinG[UbGτμâ��XGoτGppGνollisionsGγtGOGsqrtG{s}GfG_GPG}ρ–UGJournalnofnHighn
EnergynPhysicsSG2012SGYWXYSGX 5.4 44

184 vργsurρmρntGoτGthρGνrossGsρνtionGτorGproπuνtionGoτGOGμovρrlinρGμG¯GPGπρνγyinψGtoGmuonsGinGppG
νollisionsGγtGOGsqrtG{s}GfG_GPG}ρ–UGJournalnofnHighnEnergynPhysicsSG2012SGYWXYSGX 5.4 3

183 vργsurρmρntGoτGthρGZV˛‡QGRGμTjρtGνrossGsρνtionGinGppGνollisionsGγtGOGsqrtG{s}GfG_GPG}ρ–UGJournalnofnHighn
EnergynPhysicsSG2012SGYWXYSGX 5.4 24
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182 |hγpρSGtrγnsvρrsρGsizρSGγnπGνhγrψρπThγπronGmultipliνityGoτGjρtsGinGppGνollisionsGγtGOGsqrt{s}f_d}ρ–GPUG
JournalnofnHighnEnergynPhysicsSG2012SGYWXYSGX 5.4 27

181 |ργrνhGτorGγnomγlousGproπuνtionGoτGmultilρptonGρvρntsGinGppGνollisionsGγtGOGsqrtG{s}GfG_S}ρ–GPUG
JournalnofnHighnEnergynPhysicsSG2012SGYWXYSGX 5.4 65

180 |ργrνhGτorGγGliψhtGνhγrψρπGqiψψsGμosonGinGtopGquγrkGπρνγysGinGppGνollisionsGγtGOGsqrtG{s}GfG_d}ρ–GPUG
JournalnofnHighnEnergynPhysicsSG2012SGYWXYSGX 5.4 101

179 |ργrνhGτorGlρptoniνGπρνγysGoτG hGμosonsGinGppGνollisionsGγtGOGsqrtG{s}GfG{_}GPG}ρ–UGJournalnofnHighn
EnergynPhysicsSG2012SGYWXYSGX 5.4 43

178 |ργrνhGτorGstoppρπGlonψTlivρπGpγrtiνlρsGproπuνρπGinGppGνollisionsGγtGOGsqrtG{s}GfG{tρxt{_}ρ–}}GPUGJournaln
ofnHighnEnergynPhysicsSG2012SGYWXYSGX 5.4 17

177 |ργrνhGτorGnρwGphysiνsGinGρvρntsGwithGsγmρTsiψnGπilρptonsGγnπGμTtγψψρπGjρtsGinGppGνollisionsGγtGOGsqrtG
{s}GfG_GPG}ρ–UGJournalnofnHighnEnergynPhysicsSG2012SGYWXYSGX 5.4 24

176 vργsurρmρntGoτGthρGunπρrlyinψGρvρntGγνtivityGinGppGνollisionsGγtGOGsqrtG{s}GfGWUbGPGγnπG_G}ρ–GwithGthρG
novρlGjρtTγrργVmρπiγnGγpproγνhUGJournalnofnHighnEnergynPhysicsSG2012SGYWXYSGX 5.4 11

175 |ργrνhGτorGγnomγlousGOGtovρrlinρGtGPGproπuνtionGinGthρGhiψhlyTμoostρπGγllThγπroniνGτinγlGstγtρUG
JournalnofnHighnEnergynPhysicsSG2012SGYWXYSGX 5.4 57

174 |ργrνhGτorGπγrkGmγttρrGγnπGlγrψρGρxtrγGπimρnsionsGinGmonojρtGρvρntsGinGppGνollisionsGγtGOGsqrtG{s}GfG
{_}GPG}ρ–UGJournalnofnHighnEnergynPhysicsSG2012SGYWXYSGX 5.4 155

173 |ργrνhGτorGγGτρrmiophoμiνGqiψψsGμosonGinGppGνollisionsGγtGOGsqrtG{s}GfG_GPG}ρ–UGJournalnofnHighnEnergyn
PhysicsSG2012SGYWXYSGX 5.4 13

172 |ργrνhGτorGsupρrsymmρtryGinGhγπroniνGτinγlGstγtρsGusinψGvG}YGinGppGνollisionsGγtGOGsqrt{s}f_GPG}ρ–UG
JournalnofnHighnEnergynPhysicsSG2012SGYWXYSGX 5.4 92

171 vργsurρmρntGoτGjρtGτrγψmρntγtionGintoGνhγrψρπGpγrtiνlρsGinGppGγnπGyμyμGνollisionsGγtGOG
sqrt{{{s_{mγthrm{ww}}}}}GfGYU_^GPG}ρ–UGJournalnofnHighnEnergynPhysicsSG2012SGYWXYSGX 5.4 73

170 vργsurρmρntGoτGthρGOGmγthrm{t}ovρrlinρ{mγthrm{t}}GPGproπuνtionGνrossGsρνtionGinGthρGπilρptonG
νhγnnρlGinGppGνollisionsGγtGOGsqrt{s}f_GPG}ρ–UGJournalnofnHighnEnergynPhysicsSG2012SGYWXYSGX 5.4 64

169
|ργrνhGτorGρxνlusivρGorGsρmiTρxνlusivρG˛‡˛‡GproπuνtionGγnπGoμsρrvγtionGoτGρxνlusivρGγnπG
sρmiTρxνlusivρGρRρâ��GproπuνtionGinGppGνollisionsGγtGOGsqrt{s}f_GPG}ρ–UGJournalnofnHighnEnergynPhysicsSG
2012SGYWXYSGX

5.4 45

168 |ργrνhGτorGthρGstγnπγrπGmoπρlGqiψψsGμosonGproπuνρπGinGγssoνiγtionGwithG GγnπGZGμosonsGinGppG
νollisionsGγtGOGsqrt{s}f_GP}ρ–UGJournalnofnHighnEnergynPhysicsSG2012SGYWXYSGX 5.4 6

167 |ργrνhGτorGρlρνtrowργkGproπuνtionGoτGνhγrψinosGγnπGnρutrγlinosGusinψGlρptoniνGτinγlGstγtρsGinGppG
νollisionsGγtGOGsqrt{s}f_GPG}ρ–UGJournalnofnHighnEnergynPhysicsSG2012SGYWXYSGX 5.4 41

166 |ργrνhGτorGnρwGphysiνsGwithGlonψTlivρπGpγrtiνlρsGπρνγyinψGtoGphotonsGγnπGmissinψGρnρrψyGinGppG
νollisionsGγtGOGsqrt{s}f_GPG}ρ–UGJournalnofnHighnEnergynPhysicsSG2012SGYWXYSGX 5.4 10

165 |ργrνhGτorGrρsonγntGOGmγthrm{t}ovρrlinρ{mγthrm{t}}GPGproπuνtionGinGlρptonRjρtsGρvρntsGinGppG
νollisionsGγtGOGsqrt{s}f_GPG}ρ–UGJournalnofnHighnEnergynPhysicsSG2012SGYWXYSGX 5.4 25
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164 xμsρrvγtionGoτGZGπρνγysGtoGτourGlρptonsGwithGthρGlv|GπρtρνtorGγtGthρGuqlUGJournalnofnHighnEnergyn
PhysicsSG2012SGYWXYSGX 5.4 30

163 vργsurρmρntGoτGthρGsinψlρTtopTquγrkGtTνhγnnρlGνrossGsρνtionGinGppGνollisionsGγtGOGsqrt{s}f_GPG}ρ–UG
JournalnofnHighnEnergynPhysicsSG2012SGYWXYSGX 5.4 70

162 |ργrνhGτorGthirπTψρnρrγtionGlρptoquγrksGγnπGsνγlγrGμottomGquγrksGinGppGνollisionsGγtGOGsqrt{s}f_d}ρ–G
PUGJournalnofnHighnEnergynPhysicsSG2012SGYWXYSGX 5.4 12
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