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466 |tuΔyGoαGΔνπΛtGΛvΛntsGwνtμGψ√rγΛGr√pνΔνtyGsΛp√r√tνonGνnGprotonTprotonGcoψψνsνonsG√tGKKGsqrt{s}GKKGfG
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465 |Λ√rcμGαorGψowTm√ssGΔνψΛptonGrΛson√ncΛsGνnGqνγγsG≥osonGΔΛc√ysGtoGαourTψΛptonGανn√ψGst√tΛsGνnG
protonTprotonGcoψψνsνonsG√tGUUGEuropeanlPhysicallJournallCSG2022SGaYSGYbW 4.2 0

464
|Λ√rcμGαorGsupΛrsymmΛtryGνnGανn√ψGst√tΛsGwνtμGtwoGorGtμrΛΛGsoαtGψΛptonsG√nΔGmνssνnγGtr√nsvΛrsΛG
momΛntumGνnGprotonTprotonGcoψψνsνonsG√tGKKGsqrt{s}GKKGfGXZG}ΛVUGJournalloflHighlEnergylPhysicsSG
2022SGYWYYSGX

5.4 0

463 |Λ√rcμGαorG√GrνγμtTμ√nΔΛΔG’G≥osonG√nΔG√GμΛ√vyGnΛutrνnoGνnGprotonTprotonGcoψψνsνonsG√tGKKGsqrt{s}GKKG
fGXZG}ΛVUGJournalloflHighlEnergylPhysicsSG2022SGYWYYSGX 5.4 0

462 |Λ√rcμGαorG√GμΛ√vyGrΛson√ncΛGΔΛc√yνnγGνntoG√GtopGqu√rτG√nΔG√G’G≥osonGνnGtμΛGψΛptonRπΛtsGανn√ψGst√tΛG
√tGKKGsqrt{s}GKKGfGXZG}ΛVUGJournalloflHighlEnergylPhysicsSG2022SGYWYYSGX 5.4 0
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459 vΛ√surΛmΛntGoαGtμΛGνncψusνvΛGKKGm√tμrm{t}ovΛrψνnΛ{m√tμrm{t}}GKKGproΔuctνonGcrossGsΛctνonGνnG
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coψψνsνonsG√tUGEuropeanlPhysicallJournallCSG2021SGaXSGb_W 4.2 3

457 vΛ√surΛmΛntsGoαGproΔuctνonGcrossGsΛctνonsG√nΔGconstr√νntsGonG√nom√ψousGtrνpψΛGγ√uγΛGcoupψνnγsG
√tUGEuropeanlPhysicallJournallCSG2021SGaXSGYWW 4.2 5
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EuropeanlPhysicallJournallCSG2021SGaXSGZXY 4.2 1

455 vΛ√surΛmΛntGoαGtμΛGqνγγsG≥osonGproΔuctνonGr√tΛGνnG√ssocν√tνonGwνtμGtopGqu√rτsGνnGανn√ψGst√tΛsGwνtμG
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Kerem Cankocak

2



452 |Λ√rcμGαorGΔ√rτGm√ttΛrGproΔucΛΔGνnG√ssocν√tνonGwνtμG√GψΛptonνc√ψψyGΔΛc√yνnγG≥osonGνnGprotonTprotonG
coψψνsνonsG√tUGEuropeanlPhysicallJournallCSG2021SGaXSGXZ 4.2 7
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coψψνsνonsG√tGOsqrt{s}GfGXZGStΛxtG{}ΛV}GPUGEuropeanlPhysicallJournallCSG2020SGaWSGX 4.2 4
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protonTprotonGcoψψνsνonsG√tUGEuropeanlPhysicallJournallCSG2020SGaWSG_] 4.2 24

439 |Λ√rcμΛsGαorGpμysνcsG≥ΛyonΔGtμΛGst√nΔ√rΔGmoΔΛψGwνtμGtμΛGv√rν√≥ψΛGνnGμ√ΔronνcGανn√ψGst√tΛsGwνtμG√nΔG
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vΛ√surΛmΛntGoαGOμ≥oxG{t}{≥√r{μ≥oxG{t}}}PGnorm√ψνsΛΔGmuψtνTΔνααΛrΛntν√ψGcrossGsΛctνonsGνnGO{tΛxtG
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coψψνsνonsG√tGâ��sGfGXZG}ΛVUGJournalloflInstrumentationSG2020SGX]SGyWYWY_TyWYWY_ 1 11

430 l√ψν≥r√tνonGoαGtμΛGlv|Gμ√ΔronGc√ψorνmΛtΛrsGusνnγGprotonTprotonGcoψψνsνonGΔ√t√G√tGâ��sGfGXZG}ΛVUG
JournalloflInstrumentationSG2020SGX]SGyW]WWYTyW]WWY 1

429 |tuΔyGoαGcΛntr√ψGΛxcψusνvΛGproΔuctνonGνnGprotonTprotonGcoψψνsνonsG√tG√nΔGXZ}ΛVUGEuropeanlPhysicall
JournallCSG2020SGaWSG_Xa 4.2 2

428 |Λ√rcμGαorGpμysνcsG≥ΛyonΔGtμΛGst√nΔ√rΔGmoΔΛψGνnGΛvΛntsGwνtμGπΛtsG√nΔGtwoGs√mΛTsνγnGorG√tGψΛ√stG
tμrΛΛGcμ√rγΛΔGψΛptonsGνnGprotonTprotonGcoψψνsνonsG√tUGEuropeanlPhysicallJournallCSG2020SGaWSG_]Y 4.2 2

427 jzνmutμ√ψGsΛp√r√tνonGνnGnΛ√rψyG≥√cτTtoT≥√cτGπΛtGtopoψoγνΛsGνnGνncψusνvΛGYTG√nΔGZTπΛtGΛvΛntsGνnG
coψψνsνonsG√tUGEuropeanlPhysicallJournallCSG2019SG_bSG__Z 4.2 0

426 |Λ√rcμGαorGcμ√rγΛΔGqνγγsG≥osonsGνnGtμΛGq´–GTgGˇ�´–˛‰ˇ�GΔΛc√yGcμ√nnΛψGνnGprotonTprotonGcoψψνsνonsG√tGOG
sqrt{s}fXZGPG}ΛVUGJournalloflHighlEnergylPhysicsSG2019SGYWXbSGX 5.4 24

425 |Λ√rcμGαorGrΛson√ntGproΔuctνonGoαGsΛconΔTγΛnΛr√tνonGsψΛptonsGwνtμGs√mΛTsνγnGΔνmuonGΛvΛntsGνnG
protonTprotonGcoψψνsνonsG√tUGEuropeanlPhysicallJournallCSG2019SG_bSGZW] 4.2 2

424
|Λ√rcμGαorGsupΛrsymmΛtryGwνtμG√GcomprΛssΛΔGm√ssGspΛctrumGνnGtμΛGvΛctorG≥osonGαusνonGtopoψoγyG
wνtμGXTψΛptonG√nΔGWTψΛptonGανn√ψGst√tΛsGνnGprotonTprotonGcoψψνsνonsG√tGOGsqrt{s}GPGfGXZG}ΛVUGJournallofl
HighlEnergylPhysicsSG2019SGYWXbSGX

5.4 8

423 |Λ√rcμGαorG√GψowTm√ssGˇ�â��ˇ�RGrΛson√ncΛGνnG√ssocν√tνonGwνtμG√G≥ottomGqu√rτGνnGprotonTprotonG
coψψνsνonsG√tGOGsqrt{s}GPGfGXZG}ΛVUGJournalloflHighlEnergylPhysicsSG2019SGYWXbSGX 5.4 4

422
|Λ√rcμGαorGtμΛG√ssocν√tΛΔGproΔuctνonGoαGtμΛGqνγγsG≥osonG√nΔG√GvΛctorG≥osonGνnGprotonTprotonG
coψψνsνonsG√tGOGsqrt{s}GPGfGXZG}ΛVGvν√GqνγγsG≥osonGΔΛc√ysGtoGˇ�GψΛptonsUGJournalloflHighlEnergylPhysicsSG
2019SGYWXbSGX

5.4 3

421 |Λ√rcμGαorGtμΛGp√νrGproΔuctνonGoαGψνγμtGtopGsqu√rτsGνnGtμΛGΛ´–˛…hGανn√ψGst√tΛGνnGprotonTprotonGcoψψνsνonsG
√tGOGsqrt{s}fXZGPG}ΛVUGJournalloflHighlEnergylPhysicsSG2019SGYWXbSGX 5.4 4

420 lom≥νnΛΔGmΛ√surΛmΛntsGoαGqνγγsG≥osonGcoupψνnγsGνnGprotonTprotonGcoψψνsνonsG√tUGEuropeanl
PhysicallJournallCSG2019SG_bSG[YX 4.2 153

419 |Λ√rcμGαorGsupΛrsymmΛtryGνnGΛvΛntsGwνtμG√GpμotonSGπΛtsSGTπΛtsSG√nΔGmνssνnγGtr√nsvΛrsΛGmomΛntumGνnG
protonTprotonGcoψψνsνonsG√tGXZUGEuropeanlPhysicallJournallCSG2019SG_bSG[[[ 4.2 1

418
vΛ√surΛmΛntsGoαGtμΛGppGTgG’–GνncψusνvΛG√nΔGΔνααΛrΛntν√ψGproΔuctνonGcrossGsΛctνonsG√nΔGconstr√νntsG
onGcμ√rγΛΔG√nom√ψousGtrνpψΛGγ√uγΛGcoupψνnγsG√tGOGsqrt{s}GPGfGXZG}ΛVUGJournalloflHighlEnergylPhysicsSG
2019SGYWXbSGX

5.4 10

417 vΛ√surΛmΛntGoαGtμΛGproΔuctνonGcrossGsΛctνonSGtμΛGtopGqu√rτGm√ssSG√nΔGtμΛGstronγGcoupψνnγG
const√ntGusνnγGΔνψΛptonGΛvΛntsGνnGppGcoψψνsνonsG√tUGEuropeanlPhysicallJournallCSG2019SG_bSGZ^a 4.2 27
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416 vΛ√surΛmΛntGoαGtμΛGΛnΛrγyGΔΛnsνtyG√sG√GαunctνonGoαGpsΛuΔor√pνΔνtyGνnGprotonâ��protonGcoψψνsνonsG√tG
Osqrt{s}GfXZStΛxtG{}ΛV}GPUGEuropeanlPhysicallJournallCSG2019SG_bSGX 4.2 7

415
|Λ√rcμGαorGnonrΛson√ntGqνγγsG≥osonGp√νrGproΔuctνonGνnGtμΛGOG
m√tμrm{≥}ovΛrψνnΛ{m√tμrm{≥}}m√tμrm{≥}ovΛrψνnΛ{m√tμrm{≥}}GPGανn√ψGst√tΛG√tGOGsqrt{s}GPGfGXZG}ΛVUG
JournalloflHighlEnergylPhysicsSG2019SGYWXbSGX

5.4 4

414 |Λ√rcμGαorGΔ√rτGm√ttΛrGproΔucΛΔGνnG√ssocν√tνonGwνtμG√GqνγγsG≥osonGΔΛc√yνnγGtoG√Gp√νrGoαG≥ottomG
qu√rτsGνnGprotonTprotonGcoψψνsνonsG√tUGEuropeanlPhysicallJournallCSG2019SG_bSGYaW 4.2 12

413 |Λ√rcμGαorGcont√ctGνntΛr√ctνonsG√nΔGψ√rγΛGΛxtr√GΔνmΛnsνonsGνnGtμΛGΔνψΛptonGm√ssGspΛctr√GαromG
protonTprotonGcoψψνsνonsG√tGOGsqrt{s}fXZGPG}ΛVUGJournalloflHighlEnergylPhysicsSG2019SGYWXbSGX 5.4 8

412 |Λ√rcμGαorGvΛctorTψντΛGqu√rτsGνnGΛvΛntsGwνtμGtwoGopposνtΛψyGcμ√rγΛΔGψΛptonsG√nΔGπΛtsGνnG
protonTprotonGcoψψνsνonsG√tUGEuropeanlPhysicallJournallCSG2019SG_bSGZ^[ 4.2 18

411 |Λ√rcμGαorGsνnγψΛGproΔuctνonGoαGvΛctorTψντΛGqu√rτsGΔΛc√yνnγGtoG√GtopGqu√rτG√nΔG√G≥osonGνnG
protonTprotonGcoψψνsνonsG√tUGEuropeanlPhysicallJournallCSG2019SG_bSGbW 4.2 6

410 |tuΔyGoαGtμΛGunΔΛrψyνnγGΛvΛntGνnGtopGqu√rτGp√νrGproΔuctνonGνnGcoψψνsνonsG√tGXZUGEuropeanlPhysicall
JournallCSG2019SG_bSGXYZ 4.2 4

409 |Λ√rcμGαorGr√rΛGΔΛc√ysGoαG√nΔGqνγγsG≥osonsGtoG√nΔG√GpμotonGνnGprotonTprotonGcoψψνsνonsG√tGfGXZUG
EuropeanlPhysicallJournallCSG2019SG_bSGb[ 4.2 7

408 |Λ√rcμGαorGnΛwGpμysνcsGνnGανn√ψGst√tΛsGwνtμG√GsνnγψΛGpμotonG√nΔGmνssνnγGtr√nsvΛrsΛGmomΛntumGνnG
protonTprotonGcoψψνsνonsG√tGOGsqrt{s}fXZGPG}ΛVUGJournalloflHighlEnergylPhysicsSG2019SGYWXbSGX 5.4 9

407
vΛ√surΛmΛntsGoαGOGm√tμrm{t}ovΛrψνnΛ{m√tμrm{t}}GPGΔνααΛrΛntν√ψGcrossGsΛctνonsGνnGprotonTprotonG
coψψνsνonsG√tGOGsqrt{m√tμrm{s}}fXZGPG}ΛVGusνnγGΛvΛntsGcont√νnνnγGtwoGψΛptonsUGJournalloflHighlEnergyl
PhysicsSG2019SGYWXbSGX

5.4 15

406
|Λ√rcμGαorGOGm√tμrm{t}ovΛrψνnΛ{m√tμrm{t}}m√tμrm{q}GPGproΔuctνonGνnGtμΛGOGm√tμrm{q}toG
m√tμrm{≥}ovΛrψνnΛ{m√tμrm{≥}}GPGΔΛc√yGcμ√nnΛψGwνtμGψΛptonνcGOGm√tμrm{t}ovΛrψνnΛ{m√tμrm{t}}GPG
ΔΛc√ysGνnGprotonTprotonGcoψψνsνonsG√tGOGsqrt{s}fXZGPG}ΛVUGJournalloflHighlEnergylPhysicsSG2019SGYWXbSGX

5.4 17

405 |Λ√rcμGαorGsupΛrsymmΛtryGνnGΛvΛntsGwνtμG√GpμotonSG√GψΛptonSG√nΔGmνssνnγGtr√nsvΛrsΛGmomΛntumGνnG
protonTprotonGcoψψνsνonsG√tGOGsqrt{s}GfGXZGPG}ΛVUGJournalloflHighlEnergylPhysicsSG2019SGYWXbSGX 5.4 2

404
vΛ√surΛmΛntGoαGνncψusνvΛG√nΔGΔνααΛrΛntν√ψGqνγγsG≥osonGproΔuctνonGcrossGsΛctνonsGνnGtμΛGΔνpμotonG
ΔΛc√yGcμ√nnΛψGνnGprotonTprotonGcoψψνsνonsG√tGOGsqrt{s}fXZGPG}ΛVUGJournalloflHighlEnergylPhysicsSG2019SG
YWXbSGX

5.4 8

403 |Λ√rcμGαorGrΛson√ntGOGm√tμrm{t}ovΛrψνnΛ{m√tμrm{t}}GPGproΔuctνonGνnGprotonTprotonGcoψψνsνonsG√tGOG
sqrt{s}fXZGPG}ΛVUGJournalloflHighlEnergylPhysicsSG2019SGYWXbSGX 5.4 13

402 |Λ√rcμGαorGμΛ√vyGrΛson√ncΛsGΔΛc√yνnγGνntoGtwoGqνγγsG≥osonsGorGνntoG√GqνγγsG≥osonG√nΔG√G’GorG–G
≥osonGνnGprotonTprotonGcoψψνsνonsG√tGXZG}ΛVUGJournalloflHighlEnergylPhysicsSG2019SGYWXbSGX 5.4 7

401 |Λ√rcμGαorGμΛ√vyGv√πor√n√GnΛutrνnosGνnGs√mΛTsνγnGΔνψΛptonGcμ√nnΛψsGνnGprotonTprotonGcoψψνsνonsG√tGOG
sqrt{s}fXZGPG}ΛVUGJournalloflHighlEnergylPhysicsSG2019SGYWXbSGX 5.4 14

400 vΛ√surΛmΛntGoαGΔνααΛrΛntν√ψGcrossGsΛctνonsGαorGνncψusνvΛGνsoψ√tΛΔTpμotonG√nΔGpμotonRπΛtG
proΔuctνonGνnGprotonTprotonGcoψψνsνonsG√tUGEuropeanlPhysicallJournallCSG2019SG_bSGYW 4.2 4

399
|Λ√rcμGαorGμΛ√vyGnΛutrνnosG√nΔGtμνrΔTγΛnΛr√tνonGψΛptoqu√rτsGνnGμ√ΔronνcGst√tΛsGoαGtwoGˇ�GψΛptonsG
√nΔGtwoGπΛtsGνnGprotonTprotonGcoψψνsνonsG√tGOGsqrt{s}fXZGPG}ΛVUGJournalloflHighlEnergylPhysicsSG2019SG
YWXbSGX

5.4 18

(2019-2019)
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398 |Λ√rcμGαorG√G’hG≥osonGΔΛc√yνnγGtoG√GvΛctorTψντΛGqu√rτG√nΔG√GtopGorG≥ottomGqu√rτGνnGtμΛG√ψψTπΛtsGανn√ψG
st√tΛUGJournalloflHighlEnergylPhysicsSG2019SGYWXbSGX 5.4 4

397 |Λ√rcμGαorGtopGqu√rτGp√rtnΛrsGwνtμGcμ√rγΛG]VZGνnGtμΛGs√mΛTsνγnGΔνψΛptonG√nΔGsνnγψΛTψΛptonGανn√ψG
st√tΛsGνnGprotonTprotonGcoψψνsνonsG√tGOGsqrt{s}fXZGPG}ΛVUGJournalloflHighlEnergylPhysicsSG2019SGYWXbSGX 5.4 9

396
rncψusνvΛGsΛ√rcμGαorGsupΛrsymmΛtryGνnGppGcoψψνsνonsG√tGOGsqrt{s}fXZGPG}ΛVGusνnγGr√zorGv√rν√≥ψΛsG√nΔG
≥oostΛΔGo≥πΛctGνΔΛntνανc√tνonGνnGzΛroG√nΔGonΛGψΛptonGανn√ψGst√tΛsUGJournalloflHighlEnergylPhysicsSG
2019SGYWXbSGX

5.4 2

395 |Λ√rcμGαorGΔ√rτGm√ttΛrGproΔucΛΔGνnG√ssocν√tνonGwνtμG√GsνnγψΛGtopGqu√rτGorG√GtopGqu√rτGp√νrGνnG
protonTprotonGcoψψνsνonsG√tGOGsqrt{s}fXZGPG}ΛVUGJournalloflHighlEnergylPhysicsSG2019SGYWXbSGX 5.4 8

394 |Λ√rcμGαorGΛxcνtΛΔGψΛptonsGνnGâ��â�� ˛‡Gανn√ψGst√tΛsGνnGprotonTprotonGcoψψνsνonsG√tGOGsqrt{m√tμrm{s}}fXZGPG
}ΛVUGJournalloflHighlEnergylPhysicsSG2019SGYWXbSGX 5.4 2

393 |Λ√rcμGαorGnΛwGp√rtνcψΛsGΔΛc√yνnγGtoG√GπΛtG√nΔG√nGΛmΛrγνnγGπΛtUGJournalloflHighlEnergylPhysicsSG2019SG
YWXbSGX 5.4 15

392 |Λ√rcμGαorG√GμΛ√vyGrΛson√ncΛGΔΛc√yνnγGtoG√GtopGqu√rτG√nΔG√GvΛctorTψντΛGtopGqu√rτGνnGtμΛGψΛptonGRG
πΛtsGανn√ψGst√tΛGνnGppGcoψψνsνonsG√tGOsqrt{s}GfGXZStΛxtG{}ΛV}GPUGEuropeanlPhysicallJournallCSG2019SG_bSGX 4.2 6

391 vΛ√surΛmΛntGoαGΛxcψusνvΛG´ pμotoproΔuctνonGνnGuψtr√pΛrνpμΛr√ψGpy≥GcoψψνsνonsG√tUGEuropeanlPhysicall
JournallCSG2019SG_bSG_WY 4.2 13

390 vΛ√surΛmΛntGoαGΛxcψusνvΛGpμotoproΔuctνonGαromGprotonsGνnGy≥GcoψψνsνonsG√tUGEuropeanlPhysicall
JournallCSG2019SG_bSGY__ 4.2 19

389 |Λ√rcμGαorG√GμΛ√vyGpsΛuΔosc√ψ√rG≥osonGΔΛc√yνnγGtoG√G–G√nΔG√GqνγγsG≥osonG√tUGEuropeanlPhysicall
JournallCSG2019SG_bSG]^[ 4.2 20

388 |Λ√rcμGαorGsupΛrsymmΛtryGνnGανn√ψGst√tΛsGwνtμGpμotonsG√nΔGmνssνnγGtr√nsvΛrsΛGmomΛntumGνnG
protonTprotonGcoψψνsνonsG√tGXZG}ΛVUGJournalloflHighlEnergylPhysicsSG2019SGYWXbSGX 5.4 5

387 vΛ√surΛmΛntGoαGtμΛGtopGqu√rτGm√ssGνnGtμΛG√ψψTπΛtsGανn√ψGst√tΛG√tG√nΔGcom≥νn√tνonGwνtμGtμΛG
ψΛptonRπΛtsGcμ√nnΛψUGEuropeanlPhysicallJournallCSG2019SG_bSGZXZ 4.2 13

386
|Λ√rcμGαorGrΛson√ncΛsGΔΛc√yνnγGtoG√Gp√νrGoαGqνγγsG≥osonsGνnGtμΛG≥OGovΛrψνnΛ{m√tμrm{≥}}GPqOG
ovΛrψνnΛ{m√tμrm{q}}GPâ��â�� ˛‰Gανn√ψGst√tΛGνnGprotonTprotonGcoψψνsνonsG√tGOGsqrt{s}GPGfGXZG}ΛVUGJournalloflHighl
EnergylPhysicsSG2019SGYWXbSGX

5.4 5

385 vΛ√surΛmΛntsGoαGtrνpψΛTΔνααΛrΛntν√ψGcrossGsΛctνonsGαorGνncψusνvΛGνsoψ√tΛΔTpμotonRπΛtGΛvΛntsGνnG
coψψνsνonsG√tUGEuropeanlPhysicallJournallCSG2019SG_bSGb^b 4.2 1

384 |Λ√rcμGαorGsupΛrsymmΛtryGνnGprotonTprotonGcoψψνsνonsG√tGXZG}ΛVGνnGανn√ψGst√tΛsGwνtμGπΛtsG√nΔGmνssνnγG
tr√nsvΛrsΛGmomΛntumUGJournalloflHighlEnergylPhysicsSG2019SGYWXbSGX 5.4 21

383 |Λ√rcμGαorGnΛwGpμysνcsGνnGtopGqu√rτGproΔuctνonGνnGΔνψΛptonGανn√ψGst√tΛsGνnGprotonTprotonGcoψψνsνonsG
√tUGEuropeanlPhysicallJournallCSG2019SG_bSGaa^ 4.2 6

382 krνγμtnΛssG√nΔGunναormνtyGmΛ√surΛmΛntsGoαGpψ√stνcGscνntνψψ√torGtνψΛsG√tGtμΛGln{wGqYGtΛstG≥Λ√mUG
JournalloflInstrumentationSG2018SGXZSGyWXWWYTyWXWWY 1

381 |tuΔyGoαGΔνπΛtGΛvΛntsGwνtμG√Gψ√rγΛGr√pνΔνtyGγ√pG≥ΛtwΛΛnGtμΛGtwoGψΛ√ΔνnγGπΛtsGνnGppGcoψψνsνonsG√tUG
EuropeanlPhysicallJournallCSG2018SG_aSGY[Y 4.2 4

Kerem Cankocak
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380 ysΛuΔor√pνΔνtyGΔνstrν≥utνonsGoαGcμ√rγΛΔGμ√ΔronsGνnGprotonTψΛ√ΔGcoψψνsνonsG√tGOG
sqrt{s_{m√tμrm{ww}}}f]UWYGPG√nΔGaUX^G}ΛVUGJournalloflHighlEnergylPhysicsSG2018SGYWXaSGX 5.4 4

379
|Λ√rcμGαorGrΛson√ntG√nΔGnonrΛson√ntGqνγγsG≥osonGp√νrGproΔuctνonGνnGtμΛGOG
m√tμrm{≥}ovΛrψνnΛ{m√tμrm{≥}}m√tμνt{ΛψψGnuGΛψψGnuG}GPGανn√ψGst√tΛGνnGprotonTprotonGcoψψνsνonsG√tGOG
sqrt{s}fXZGPG}ΛVUGJournalloflHighlEnergylPhysicsSG2018SGYWXaSGX

5.4 19

378 |Λ√rcμGαorGnΛwGpμysνcsGνnGΛvΛntsGwνtμG√GψΛptonνc√ψψyGΔΛc√yνnγG–G≥osonG√nΔG√Gψ√rγΛGtr√nsvΛrsΛG
momΛntumGνm≥√ψ√ncΛGνnGprotonTprotonGcoψψνsνonsG√tGfGXZUGEuropeanlPhysicallJournallCSG2018SG_aSGYbX 4.2 17

377 vΛ√surΛmΛntsGoαGtμΛGproΔuctνonGcrossGsΛctνonG√nΔGtμΛG≥r√ncμνnγGαr√ctνonSG√nΔGconstr√νntsGonG
√nom√ψousGtrνpψΛGγ√uγΛGcoupψνnγsG√tUGEuropeanlPhysicallJournallCSG2018SG_aSGX^] 4.2 29

376 vΛ√surΛmΛntGoαG√ssocν√tΛΔG–GRGcμ√rmGproΔuctνonGνnGprotonTprotonGcoψψνsνonsG√tUGEuropeanlPhysicall
JournallCSG2018SG_aSGYa_ 4.2 11

375
vΛ√surΛmΛntGoαGtμΛGνncψusνvΛGOGm√tμrm{t}ovΛrψνnΛ{m√tμrm{t}}GPGcrossGsΛctνonGνnGppGcoψψνsνonsG√tGOG
sqrt{s}f]UWYGPG}ΛVGusνnγGανn√ψGst√tΛsGwνtμG√tGψΛ√stGonΛGcμ√rγΛΔGψΛptonUGJournalloflHighlEnergylPhysicsSG
2018SGYWXaSGX

5.4 3

374 |Λ√rcμGαorGn√tur√ψGsupΛrsymmΛtryGνnGΛvΛntsGwνtμGtopGqu√rτGp√νrsG√nΔGpμotonsGνnGppGcoψψνsνonsG√tGOG
sqrt{s}faGPG}ΛVUGJournalloflHighlEnergylPhysicsSG2018SGYWXaSGX 5.4

373
|Λ√rcμGαorGnΛwGpμΛnomΛn√GνnGανn√ψGst√tΛsGwνtμGtwoGopposνtΛTcμ√rγΛSGs√mΛTαψ√vorGψΛptonsSGπΛtsSG√nΔG
mνssνnγGtr√nsvΛrsΛGmomΛntumGνnGppGcoψψνsνonsG√tGOGsqrt{s}fXZGPG}ΛVUGJournalloflHighlEnergylPhysicsSG
2018SGYWXaSGX

5.4 2

372
|Λ√rcμGαorGsupΛrsymmΛtryGνnGΛvΛntsGwνtμG√tGψΛ√stGtμrΛΛGΛψΛctronsGorGmuonsSGπΛtsSG√nΔGmνssνnγG
tr√nsvΛrsΛGmomΛntumGνnGprotonTprotonGcoψψνsνonsG√tGOGsqrt{s}fXZGPG}ΛVUGJournalloflHighlEnergyl
PhysicsSG2018SGYWXaSGX

5.4 4

371 lom≥νnΛΔGsΛ√rcμGαorGΛψΛctrowΛ√τGproΔuctνonGoαGcμ√rγνnosG√nΔGnΛutr√ψνnosGνnGprotonTprotonG
coψψνsνonsG√tGOGsqrt{s}fXZGPG}ΛVUGJournalloflHighlEnergylPhysicsSG2018SGYWXaSGX 5.4 45

370 |Λ√rcμGαorGΛψΛctrowΛ√τGproΔuctνonGoαGcμ√rγνnosG√nΔGnΛutr√ψνnosGνnGmuψtνψΛptonGανn√ψGst√tΛsGνnG
protonTprotonGcoψψνsνonsG√tGOGsqrt{s}fXZGPG}ΛVUGJournalloflHighlEnergylPhysicsSG2018SGYWXaSGX 5.4 40

369 vΛ√surΛmΛntGoαGΔνααΛrΛntν√ψGcrossGsΛctνonsGνnGtμΛGτνnΛm√tνcG√nγuψ√rGv√rν√≥ψΛGhQGαorGνncψusνvΛG–G
≥osonGproΔuctνonGνnGppGcoψψνsνonsG√tGOGsqrt{s}faGPG}ΛVUGJournalloflHighlEnergylPhysicsSG2018SGYWXaSGX 5.4 2

368 lomp√rνnγGtr√nsvΛrsΛGmomΛntumG≥√ψ√ncΛGoαG≥GπΛtGp√νrsGνnGppG√nΔGy≥y≥GcoψψνsνonsG√tGOG
sqrt{s_{m√tμrm{ww}}}f]UWYGPG}ΛVUGJournalloflHighlEnergylPhysicsSG2018SGYWXaSGX 5.4 8

367 vΛ√surΛmΛntGoαGnorm√ψνzΛΔGΔνααΛrΛntν√ψGOGm√tμrm{t}ovΛrψνnΛ{m√tμrm{t}}GPGcrossGsΛctνonsGνnGtμΛG
ΔνψΛptonGcμ√nnΛψGαromGppGcoψψνsνonsG√tGOGsqrt{s}fXZGPG}ΛVUGJournalloflHighlEnergylPhysicsSG2018SGYWXaSGX 5.4 12

366 lonstr√νntsGonGtμΛGΔou≥ψΛTp√rtonGsc√ttΛrνnγGcrossGsΛctνonGαromGs√mΛTsνγnG’G≥osonGp√νrGproΔuctνonG
νnGprotonTprotonGcoψψνsνonsG√tGOGsqrt{s}faGPG}ΛVUGJournalloflHighlEnergylPhysicsSG2018SGYWXaSGX 5.4 13

365 |Λ√rcμGαorG––GrΛson√ncΛsGνnGtμΛGYâ��Y˛‰Gανn√ψGst√tΛGνnGprotonTprotonGcoψψνsνonsG√tGXZG}ΛVUGJournallofl
HighlEnergylPhysicsSG2018SGYWXaSGX 5.4 3

364 sΛtGpropΛrtνΛsGνnGy≥y≥G√nΔGppGcoψψνsνonsG√tGOGsqrt{s_{m√tμrm{w}dm√tμrm{w}}}f]UWYGPG}ΛVUGJournallofl
HighlEnergylPhysicsSG2018SGYWXaSGX 5.4 7

363 |Λ√rcμGαorG√GnΛwGsc√ψ√rGrΛson√ncΛGΔΛc√yνnγGtoG√Gp√νrGoαG–G≥osonsGνnGprotonTprotonGcoψψνsνonsG√tGOG
sqrt{s}fXZGPG}ΛVUGJournalloflHighlEnergylPhysicsSG2018SGYWXaSGX 5.4 22

(2018-2018)
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362 |Λ√rcμGαorGst√nΔ√rΔGmoΔΛψGproΔuctνonGoαGαourGtopGqu√rτsGwνtμGs√mΛTsνγnG√nΔGmuψtνψΛptonGανn√ψG
st√tΛsGνnGprotonTprotonGcoψψνsνonsG√tUGEuropeanlPhysicallJournallCSG2018SG_aSGX[W 4.2 20

361 vΛ√surΛmΛntGoαG≥Gμ√ΔronGψναΛtνmΛsGνnGppGcoψψνsνonsG√tUGEuropeanlPhysicallJournallCSG2018SG_aSG[]_ 4.2 9

360
vΛ√surΛmΛntsGoαGtμΛGOm√tμrmG{p}m√tμrmG{p}rνγμt√rrowGm√tμrm{–}m√tμrm{–}PGproΔuctνonGcrossG
sΛctνonG√nΔGtμΛGOm√tμrm{–}rνγμt√rrowG[ΛψψGPG≥r√ncμνnγGαr√ctνonSG√nΔGconstr√νntsGonG√nom√ψousGtrνpψΛG
γ√uγΛGcoupψνnγsG√tGOsqrt{s}GfGXZStΛxtG{}ΛV}GPG2018SG_aSGX

3

359 |Λ√rcμGαorGOGm√tμrm{t}ovΛrψνnΛ{m√tμrm{t}}m√tμrm{q}GPGproΔuctνonGνnGtμΛG√ψψTπΛtGανn√ψGst√tΛGνnG
protonTprotonGcoψψνsνonsG√tGOGsqrt{s}fXZGPG}ΛVUGJournalloflHighlEnergylPhysicsSG2018SGYWXaSGX 5.4 13

358 |Λ√rcμGαorGrΛson√ncΛsGνnGtμΛGm√ssGspΛctrumGoαGmuonGp√νrsGproΔucΛΔGνnG√ssocν√tνonGwνtμG≥Gqu√rτGπΛtsG
νnGprotonTprotonGcoψψνsνonsG√tGOGsqrt{s}faGPG√nΔGXZG}ΛVUGJournalloflHighlEnergylPhysicsSG2018SGYWXaSGX 5.4 7

357 vΛ√surΛmΛntGoαGtμΛGγroomΛΔGπΛtGm√ssGνnGy≥y≥G√nΔGppGcoψψνsνonsG√tGOGsqrt{s_{m√tμrm{ww}}}f]UWYGPG
}ΛVUGJournalloflHighlEnergylPhysicsSG2018SGYWXaSGX 5.4 5

356
|Λ√rcμGαorGμΛ√vyGrΛson√ncΛsGΔΛc√yνnγGνntoG√GvΛctorG≥osonG√nΔG√GqνγγsG≥osonGνnGανn√ψGst√tΛsGwνtμG
cμ√rγΛΔGψΛptonsSGnΛutrνnosG√nΔG≥Gqu√rτsG√tGOGsqrt{s}fXZGPG}ΛVUGJournalloflHighlEnergylPhysicsSG2018SG
YWXaSGX

5.4 7

355
|Λ√rcμGαorGnΛwGpμΛnomΛn√GνnGανn√ψGst√tΛsGwνtμGtwoGopposνtΛTcμ√rγΛSGs√mΛTαψ√vorGψΛptonsSGπΛtsSG√nΔG
mνssνnγGtr√nsvΛrsΛGmomΛntumGνnGppGcoψψνsνonsG√tGOGsqrt{s}fXZGPG}ΛVUGJournalloflHighlEnergylPhysicsSG
2018SGYWXaSGX

5.4 14

354 |Λ√rcμGαorGn√tur√ψG√nΔGspψνtGsupΛrsymmΛtryGνnGprotonTprotonGcoψψνsνonsG√tGOGsqrt{s}fXZGPG}ΛVGνnGανn√ψG
st√tΛsGwνtμGπΛtsG√nΔGmνssνnγGtr√nsvΛrsΛGmomΛntumUGJournalloflHighlEnergylPhysicsSG2018SGYWXaSGX 5.4 39

353 |Λ√rcμGαorGΔΛc√ysGoαGstoppΛΔGΛxotνcGψonγTψνvΛΔGp√rtνcψΛsGproΔucΛΔGνnGprotonTprotonGcoψψνsνonsG√tGOG
sqrt{s}fXZGPG}ΛVUGJournalloflHighlEnergylPhysicsSG2018SGYWXaSGX 5.4 6

352
|Λ√rcμGαorG√nGΛxotνcGΔΛc√yGoαGtμΛGqνγγsG≥osonGtoG√Gp√νrGoαGψνγμtGpsΛuΔosc√ψ√rsGνnGtμΛGανn√ψGst√tΛGoαG
twoGmuonsG√nΔGtwoGˇ�GψΛptonsGνnGprotonTprotonGcoψψνsνonsG√tGOGsqrt{s}fXZGPG}ΛVUGJournalloflHighl
EnergylPhysicsSG2018SGYWXaSGX

5.4 14

351 |Λ√rcμGαorG√Gcμ√rγΛΔGqνγγsG≥osonGΔΛc√yνnγGtoGcμ√rmG√nΔG≥ottomGqu√rτsGνnGprotonTprotonGcoψψνsνonsG
√tGOGsqrt{s}faGPG}ΛVUGJournalloflHighlEnergylPhysicsSG2018SGYWXaSGX 5.4 16

350 |Λ√rcμGαorGtopGsqu√rτsGΔΛc√yνnγGvν√GαourT≥oΔyGorGcμ√rγνnoTmΛΔν√tΛΔGmoΔΛsGνnGsνnγψΛTψΛptonGανn√ψG
st√tΛsGνnGprotonTprotonGcoψψνsνonsG√tGOGsqrt{s}fXZGPG}ΛVUGJournalloflHighlEnergylPhysicsSG2018SGYWXaSGX 5.4 6

349 lμ√rγΛΔTp√rtνcψΛGnucψΛ√rGmoΔνανc√tνonGα√ctorsGνnG“Λ“ΛGcoψψνsνonsG√tGOGsqrt{s_{m√tμrm{ww}}}GfG]U[[GPG
}ΛVUGJournalloflHighlEnergylPhysicsSG2018SGYWXaSGX 5.4 11

348 vΛ√surΛmΛntGoαGtμΛGtopGqu√rτGm√ssGwνtμGψΛptonRπΛtsGανn√ψGst√tΛsGusνnγGcoψψνsνonsG√tUGEuropeanl
PhysicallJournallCSG2018SG_aSGabX 4.2 13

347 vΛ√surΛmΛntsGoαGtμΛGΔνααΛrΛntν√ψGπΛtGcrossGsΛctνonG√sG√GαunctνonGoαGtμΛGπΛtGm√ssGνnGΔνπΛtGΛvΛntsGαromG
protonTprotonGcoψψνsνonsG√tGOGsqrt{s}fXZGPG}ΛVUGJournalloflHighlEnergylPhysicsSG2018SGYWXaSGX 5.4 14

346 vΛ√surΛmΛntsGoαGqνγγsG≥osonGpropΛrtνΛsGνnGtμΛGΔνpμotonGΔΛc√yGcμ√nnΛψGνnGprotonTprotonGcoψψνsνonsG
√tGOGsqrt{s}fXZGPG}ΛVUGJournalloflHighlEnergylPhysicsSG2018SGYWXaSGX 5.4 37

345 nvΛntGsμ√pΛGv√rν√≥ψΛsGmΛ√surΛΔGusνnγGmuψtνπΛtGανn√ψGst√tΛsGνnGprotonTprotonGcoψψνsνonsG√tGOG
sqrt{s}fXZGPG}ΛVUGJournalloflHighlEnergylPhysicsSG2018SGYWXaSGX 5.4 3
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344 jG[GtonnΛGΔΛmonstr√torGαorGψ√rγΛTsc√ψΛGΔu√ψTpμ√sΛGψνquνΔG√rγonGtνmΛGproπΛctνonGcμ√m≥ΛrsUGJournall
oflInstrumentationSG2018SGXZSGyXXWWZTyXXWWZ 1 18

343
|Λ√rcμΛsGαorGp√νrGproΔuctνonGoαGcμ√rγνnosG√nΔGtopGsqu√rτsGνnGανn√ψGst√tΛsGwνtμGtwoGopposνtΛψyG
cμ√rγΛΔGψΛptonsGνnGprotonTprotonGcoψψνsνonsG√tGOGsqrt{s}fXZGPG}ΛVUGJournalloflHighlEnergylPhysicsSG
2018SGYWXaSGX

5.4 12

342
|Λ√rcμGαorGn√rrowG√nΔG≥ro√ΔGΔνπΛtGrΛson√ncΛsGνnGprotonTprotonGcoψψνsνonsG√tGOGsqrt{s}fXZGPG}ΛVG√nΔG
constr√νntsGonGΔ√rτGm√ttΛrGmΛΔν√torsG√nΔGotμΛrGnΛwGp√rtνcψΛsUGJournalloflHighlEnergylPhysicsSG2018SG
YWXaSGX

5.4 50

341 |Λ√rcμGαorG–˛‡GrΛson√ncΛsGusνnγGψΛptonνcG√nΔGμ√ΔronνcGανn√ψGst√tΛsGνnGprotonTprotonGcoψψνsνonsG√tGOG
sqrt{s}fXZGPG}ΛVUGJournalloflHighlEnergylPhysicsSG2018SGYWXaSGX 5.4 11

340 vΛ√surΛmΛntGoαGtμΛGproΔuctνonGcrossGsΛctνonGαorGsνnγψΛGtopGqu√rτsGνnG√ssocν√tνonGwνtμG’G≥osonsGνnG
protonTprotonGcoψψνsνonsG√tGOGsqrt{s}fXZGPG}ΛVUGJournalloflHighlEnergylPhysicsSG2018SGYWXaSGX 5.4 5

339 |Λ√rcμGαorG≥ψ√cτGμoψΛsG√nΔGspμ√ψΛronsGνnGμνγμTmuψtνpψνcνtyGανn√ψGst√tΛsGνnGprotonTprotonGcoψψνsνonsG√tGOG
sqrt{s}fXZGPG}ΛVUGJournalloflHighlEnergylPhysicsSG2018SGYWXaSGX 5.4 9

338 |Λ√rcμGαorGsupΛrsymmΛtryGνnGΛvΛntsGwνtμG√Gˇ�GψΛptonGp√νrG√nΔGmνssνnγGtr√nsvΛrsΛGmomΛntumGνnG
protonTprotonGcoψψνsνonsG√tGOGsqrt{s}fXZGPG}ΛVUGJournalloflHighlEnergylPhysicsSG2018SGYWXaSGX 5.4 14

337 |Λ√rcμGαorGtμΛGΔΛc√yGoαG√GqνγγsG≥osonGνnGtμΛGâ��â�� ˛‡Gcμ√nnΛψGνnGprotonTprotonGcoψψνsνonsG√tGOGsqrt{s}fXZGPG
}ΛVUGJournalloflHighlEnergylPhysicsSG2018SGYWXaSGX 5.4 11

336 |Λ√rcμGαorGtμνrΔTγΛnΛr√tνonGsc√ψ√rGψΛptoqu√rτsGΔΛc√yνnγGtoG√GtopGqu√rτG√nΔG√GψΛptonG√tUGEuropeanl
PhysicallJournallCSG2018SG_aSG_W_ 4.2 23

335 vΛ√surΛmΛntGoαGΔνααΛrΛntν√ψGcrossGsΛctνonsGαorG≥osonGproΔuctνonGνnG√ssocν√tνonGwνtμGπΛtsGνnG
protonTprotonGcoψψνsνonsG√tUGEuropeanlPhysicallJournallCSG2018SG_aSGb^] 4.2 19

334 |tuΔνΛsGoαG√nΔGmΛsonsGνncψuΔνnγGtμΛGo≥sΛrv√tνonGoαGtμΛGΔΛc√yGνnGprotonTprotonGcoψψνsνonsG√tUG
EuropeanlPhysicallJournallCSG2018SG_aSGbZb 4.2 12

333 |Λ√rcμGαorG√GμΛ√vyGrΛson√ncΛGΔΛc√yνnγGνntoG√G–G≥osonG√nΔG√G–GorG’G≥osonGνnGYâ��YqGανn√ψGst√tΛsG√tGOG
sqrt{s}fXZGPG}ΛVUGJournalloflHighlEnergylPhysicsSG2018SGYWXaSGX 5.4 7

332 vΛ√surΛmΛntGoαGcμ√rγΛΔGp√rtνcψΛGspΛctr√GνnGmνnνmumT≥ν√sGΛvΛntsGαromGprotonTprotonGcoψψνsνonsG√tUG
EuropeanlPhysicallJournallCSG2018SG_aSG^b_ 4.2 9

331 |Λ√rcμGαorGψΛptonTαψ√vorGvνoψ√tνnγGΔΛc√ysGoαGμΛ√vyGrΛson√ncΛsG√nΔGqu√ntumG≥ψ√cτGμoψΛsGtoGΛ˛…Gανn√ψG
st√tΛsGνnGprotonTprotonGcoψψνsνonsG√tGOGsqrt{s}fXZGPG}ΛVUGJournalloflHighlEnergylPhysicsSG2018SGYWXaSGX 5.4 3

330 |Λ√rcμGαorGnΛwGpμysνcsGνnGΔνπΛtG√nγuψ√rGΔνstrν≥utνonsGusνnγGprotonTprotonGcoψψνsνonsG√tG√nΔG
constr√νntsGonGΔ√rτGm√ttΛrG√nΔGotμΛrGmoΔΛψsUGEuropeanlPhysicallJournallCSG2018SG_aSG_ab 4.2 19

329 jzνmutμ√ψGcorrΛψ√tνonsGαorGνncψusνvΛGYTπΛtSGZTπΛtSG√nΔG[TπΛtGΛvΛntsGνnGppGcoψψνsνonsG√tGOsqrt{s}fGXZ~μ≥oxG
{}ΛV}PUGEuropeanlPhysicallJournallCSG2018SG_aSGX 4.2 4

328 |Λ√rcμGαorGμνγμTm√ssGrΛson√ncΛsGνnGανn√ψGst√tΛsGwνtμG√GψΛptonG√nΔGmνssνnγGtr√nsvΛrsΛGmomΛntumG√tG
OGsqrt{s}fXZGPG}ΛVUGJournalloflHighlEnergylPhysicsSG2018SGYWXaSGX 5.4 15

327 vΛ√surΛmΛntGoαGtμΛGunΔΛrψyνnγGΛvΛntG√ctνvνtyGνnGνncψusνvΛG–G≥osonGproΔuctνonGνnGprotonTprotonG
coψψνsνonsG√tGOGsqrt{s}fXZGPG}ΛVUGJournalloflHighlEnergylPhysicsSG2018SGYWXaSGX 5.4 8
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326 |Λ√rcμGαorGrΛson√ntGp√νrGproΔuctνonGoαGqνγγsG≥osonsGΔΛc√yνnγGtoG≥ottomGqu√rτT√ntνqu√rτGp√νrsGνnG
protonTprotonGcoψψνsνonsG√tGXZG}ΛVUGJournalloflHighlEnergylPhysicsSG2018SGYWXaSGX 5.4 10

325 vΛ√surΛmΛntGoαGtμΛGcrossGsΛctνonGνnGppGcoψψνsνonsG√tG√nΔGv√ψνΔ√tνonGoαGψΛptonG√n√ψysνsGtΛcμnνquΛsUG
EuropeanlPhysicallJournallCSG2018SG_aSG_Wa 4.2 5

324 |Λ√rcμGαorGvΛctorTψντΛG}G√nΔGkGqu√rτGp√νrsGνnGανn√ψGst√tΛsGwνtμGψΛptonsG√tGOGsqrt{s}fXZGPG}ΛVUGJournallofl
HighlEnergylPhysicsSG2018SGYWXaSGX 5.4 29

323 |Λ√rcμGαorGΔ√rτGm√ttΛrGproΔucΛΔGνnG√ssocν√tνonGwνtμG√GqνγγsG≥osonGΔΛc√yνnγGtoG˛‡˛‡GorGˇ�GRˇ�Gâ��G√tGOG
sqrt{s}fXZGPG}ΛVUGJournalloflHighlEnergylPhysicsSG2018SGYWXaSGX 5.4 7

322 |Λ√rcμGαorG√ΔΔνtνon√ψGnΛutr√ψGv||vGqνγγsG≥osonsGνnGtμΛGˇ�Gˇ�Gανn√ψGst√tΛGνnGprotonTprotonGcoψψνsνonsG√tG
OGsqrt{s}fXZGPG}ΛVUGJournalloflHighlEnergylPhysicsSG2018SGYWXaSGX 5.4 42

321 |Λ√rcμGαorG√GμΛ√vyGrΛson√ncΛGΔΛc√yνnγGtoG√Gp√νrGoαGvΛctorG≥osonsGνnGtμΛGψΛptonGpψusGmΛrγΛΔGπΛtGανn√ψG
st√tΛG√tGOGsqrt{s}fXZGPG}ΛVUGJournalloflHighlEnergylPhysicsSG2018SGYWXaSGX 5.4 7

320 |Λ√rcμGαorG√GμΛ√vyGrνγμtTμ√nΔΛΔG’G≥osonG√nΔG√GμΛ√vyGnΛutrνnoGνnGΛvΛntsGwνtμGtwoGs√mΛTαψ√vorG
ψΛptonsG√nΔGtwoGπΛtsG√tGOGsqrt{s}fXZGPG}ΛVUGJournalloflHighlEnergylPhysicsSG2018SGYWXaSGX 5.4 20

319 |Λ√rcμGαorG√GμΛ√vyGrΛson√ncΛGΔΛc√yνnγGνntoG√G–G≥osonG√nΔG√GvΛctorG≥osonGνnGtμΛGOGnuG
ovΛrψνnΛ{nu}m√tμrm{q}ovΛrψνnΛ{m√tμrm{q}}GPGανn√ψGst√tΛUGJournalloflHighlEnergylPhysicsSG2018SGYWXaSGX 5.4 6

318 vΛ√surΛmΛntGoαGtμΛGcrossGsΛctνonGαorGtopGqu√rτGp√νrGproΔuctνonGνnG√ssocν√tνonGwνtμG√G’GorG–G≥osonG
νnGprotonTprotonGcoψψνsνonsG√tGOGsqrt{s}fXZGPG}ΛVUGJournalloflHighlEnergylPhysicsSG2018SGYWXaSGX 5.4 18

317
|Λ√rcμGαorG≥ΛyonΔGtμΛGst√nΔ√rΔGmoΔΛψGqνγγsG≥osonsGΔΛc√yνnγGνntoG√GOG
m√tμrm{≥}ovΛrψνnΛ{m√tμrm{≥}}GPGp√νrGνnGppGcoψψνsνonsG√tGOGsqrt{s}fXZGPG}ΛVUGJournalloflHighlEnergyl
PhysicsSG2018SGYWXaSGX

5.4 11

316 vΛ√surΛmΛntGoαGtμΛGwΛ√τGmνxνnγG√nγψΛGusνnγGtμΛGαorw√rΔT≥√cτw√rΔG√symmΛtryGoαGmrΛψψT”√nG
ΛvΛntsGνnGcoψψνsνonsG√tGaUGEuropeanlPhysicallJournallCSG2018SG_aSG_WX 4.2 25

315 vΛ√surΛmΛntGoαGpromptG√nΔGnonpromptGcμ√rmonνumGsupprΛssνonGνnGcoψψνsνonsG√tG]UWYUGEuropeanl
PhysicallJournallCSG2018SG_aSG]Wb 4.2 37

314 |Λ√rcμGαorGψΛptonGαψ√vourGvνoψ√tνnγGΔΛc√ysGoαGtμΛGqνγγsG≥osonGtoG˛…ˇ�G√nΔGΛˇ�GνnGprotonTprotonG
coψψνsνonsG√tGOGsqrt{s}fXZGPG}ΛVUGJournalloflHighlEnergylPhysicsSG2018SGYWXaSGX 5.4 19

313
nvνΔΛncΛGαorG√ssocν√tΛΔGproΔuctνonGoαG√GqνγγsG≥osonGwνtμG√GtopGqu√rτGp√νrGνnGανn√ψGst√tΛsGwνtμG
ΛψΛctronsSGmuonsSG√nΔGμ√Δronνc√ψψyGΔΛc√yνnγGˇ�GψΛptonsG√tGOGsqrt{s}fXZGPG}ΛVUGJournalloflHighlEnergyl
PhysicsSG2018SGYWXaSGX

5.4 23

312 nψΛctrowΛ√τGproΔuctνonGoαGtwoGπΛtsGνnG√ssocν√tνonGwνtμG√G–G≥osonGνnGprotonâ��protonGcoψψνsνonsG√tG
Osqrt{s}fGPGXZOStΛxtG{}ΛV}PUGEuropeanlPhysicallJournallCSG2018SG_aSGX 4.2 12

311
x≥sΛrv√tνonGoαGprotonTt√γγΛΔSGcΛntr√ψGOsΛmνPΛxcψusνvΛGproΔuctνonGoαGμνγμTm√ssGψΛptonGp√νrsGνnGppG
coψψνsνonsG√tGXZG}ΛVGwνtμGtμΛGlv|T}x}nvGprΛcνsνonGprotonGspΛctromΛtΛrUGJournalloflHighlEnergyl
PhysicsSG2018SGYWXaSGX

5.4 14

310 |Λ√rcμGαorGΔ√rτGm√ttΛrGνnGΛvΛntsGwνtμGΛnΛrγΛtνcSGμ√Δronνc√ψψyGΔΛc√yνnγGtopGqu√rτsG√nΔGmνssνnγG
tr√nsvΛrsΛGmomΛntumG√tGOGsqrt{s}fXZGPG}ΛVUGJournalloflHighlEnergylPhysicsSG2018SGYWXaSGX 5.4 16

309 |Λ√rcμGαorGsνnγψΛGproΔuctνonGoαGvΛctorTψντΛGqu√rτsGΔΛc√yνnγGtoG√G≥Gqu√rτG√nΔG√GqνγγsG≥osonUGJournall
oflHighlEnergylPhysicsSG2018SGYWXaSGX 5.4 12
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308 |Λ√rcμGαorGtμΛGαψ√vorTcμ√nγνnγGnΛutr√ψGcurrΛntGνntΛr√ctνonsGoαGtμΛGtopGqu√rτG√nΔGtμΛGqνγγsG≥osonG
wμνcμGΔΛc√ysGνntoG√Gp√νrGoαG≥Gqu√rτsG√tGOGsqrt{s}fXZGPG}ΛVUGJournalloflHighlEnergylPhysicsSG2018SGYWXaSGX 5.4 20

307
|Λ√rcμGαorG√GsνnγψyGproΔucΛΔGtμνrΔTγΛnΛr√tνonGsc√ψ√rGψΛptoqu√rτGΔΛc√yνnγGtoG√Gˇ�GψΛptonG√nΔG√G
≥ottomGqu√rτGνnGprotonTprotonGcoψψνsνonsG√tGOGsqrt{s}fXZGPG}ΛVUGJournalloflHighlEnergylPhysicsSG2018SG
YWXaSGX

5.4 9

306
vΛ√surΛmΛntsGoαGΔνααΛrΛntν√ψGcrossGsΛctνonsGoαGtopGqu√rτGp√νrGproΔuctνonG√sG√GαunctνonGoαGτνnΛm√tνcG
ΛvΛntGv√rν√≥ψΛsGνnGprotonTprotonGcoψψνsνonsG√tGOGsqrt{s}fXZGPG}ΛVUGJournalloflHighlEnergylPhysicsSG2018
SGYWXaSGX

5.4 10

305 vΛ√surΛmΛntGoαGtμΛGνnΛψ√stνcGprotonTprotonGcrossGsΛctνonG√tGOGsqrt{s}fXZGPG}ΛVUGJournalloflHighl
EnergylPhysicsSG2018SGYWXaSGX 5.4 41

304 |Λ√rcμGαorGΔνs√ppΛ√rνnγGtr√cτsG√sG√Gsνγn√turΛGoαGnΛwGψonγTψνvΛΔGp√rtνcψΛsGνnGprotonTprotonGcoψψνsνonsG
√tGOGsqrt{s}fXZGPG}ΛVUGJournalloflHighlEnergylPhysicsSG2018SGYWXaSGX 5.4 24

303 |Λ√rcμGαorGμνγμTm√ssGrΛson√ncΛsGνnGΔνψΛptonGανn√ψGst√tΛsGνnGprotonTprotonGcoψψνsνonsG√tGOGsqrt{s}fXZGPG
}ΛVUGJournalloflHighlEnergylPhysicsSG2018SGYWXaSGX 5.4 63

302 |Λ√rcμGαorGψowGm√ssGvΛctorGrΛson√ncΛsGΔΛc√yνnγGνntoGqu√rτT√ntνqu√rτGp√νrsGνnGprotonTprotonG
coψψνsνonsG√tGOGsqrt{s}fXZGPG}ΛVUGJournalloflHighlEnergylPhysicsSG2018SGYWXaSGX 5.4 28

301
vΛ√surΛmΛntsGoαGtμΛG oormuψ√cGsΛΛGtΛxt]GproΔuctνonGcrossGsΛctνonGνnGψΛptonRπΛtsGανn√ψGst√tΛsGνnGppG
coψψνsνonsG√tGaG oormuψ√cGsΛΛGtΛxt]G√nΔGr√tνoGoαGaGtoG_´  oormuψ√cGsΛΛGtΛxt]GcrossGsΛctνonsUGEuropeanl
PhysicallJournallCSG2017SG__SGX]

4.2 19

300 vΛ√surΛmΛntGoαGtμΛG oormuψ√cGsΛΛGtΛxt]GproΔuctνonGcrossGsΛctνonGusνnγGΛvΛntsGνnGtμΛG oormuψ√cGsΛΛG
tΛxt]Gανn√ψGst√tΛGνnGppGcoψψνsνonsG√tG oormuψ√cGsΛΛGtΛxt]UGEuropeanlPhysicallJournallCSG2017SG__SGX_Y 4.2 22

299
vΛ√surΛmΛntG√nΔGzlmG√n√ψysνsGoαGΔou≥ψΛTΔνααΛrΛntν√ψGνncψusνvΛGπΛtGcrossGsΛctνonsGνnGppGcoψψνsνonsG√tG
OGsqrt{s}faGPG}ΛVG√nΔGcrossGsΛctνonGr√tνosGtoGYU_^G√nΔG_G}ΛVUGJournalloflHighlEnergylPhysicsSG2017SG
YWX_SGX

5.4 34

298 |Λ√rcμGαorGΛψΛctrowΛ√τGproΔuctνonGoαGcμ√rγνnosGνnGανn√ψGst√tΛsGwνtμGtwoGˇ�GψΛptonsGνnGppGcoψψνsνonsG√tGOG
sqrt{s}faGPG}ΛVUGJournalloflHighlEnergylPhysicsSG2017SGYWX_SGX 5.4 7

297 vΛ√surΛmΛntGoαGtμΛGproΔuctνonGcrossGsΛctνonGoαG√G’´ ≥osonGνnG√ssocν√tνonGwνtμGtwoG≥GπΛtsGνnGppG
coψψνsνonsG√tG oormuψ√cGsΛΛGtΛxt]UGEuropeanlPhysicallJournallCSG2017SG__SGbY 4.2 7

296
vΛ√surΛmΛntGoαGtμΛG’–GproΔuctνonGcrossGsΛctνonGνnGppGcoψψνsνonsG√tG oormuψ√cGsΛΛGtΛxt]G√nΔG
a oormuψ√cGsΛΛGtΛxt]G√nΔGsΛ√rcμGαorG√nom√ψousGtrνpψΛGγ√uγΛGcoupψνnγsG√tG oormuψ√cGsΛΛGtΛxt]UG
EuropeanlPhysicallJournallCSG2017SG__SGYZ^

4.2 21

295 vΛ√surΛmΛntGoαGpromptG√nΔGnonpromptG oormuψ√cGsΛΛGtΛxt]GproΔuctνonGνnG oormuψ√cGsΛΛGtΛxt]G√nΔG
 oormuψ√cGsΛΛGtΛxt]GcoψψνsνonsG√tG oormuψ√cGsΛΛGtΛxt]UGEuropeanlPhysicallJournallCSG2017SG__SGY^b 4.2 26

294
jGsΛ√rcμGαorGnΛwGpμΛnomΛn√GνnGppGcoψψνsνonsG√tG oormuψ√cGsΛΛGtΛxt]GνnGανn√ψGst√tΛsGwνtμGmνssνnγG
tr√nsvΛrsΛGmomΛntumG√nΔG√tGψΛ√stGonΛGπΛtGusνnγGtμΛG oormuψ√cGsΛΛGtΛxt]Gv√rν√≥ψΛUGEuropeanlPhysicall
JournallCSG2017SG__SGYb[

4.2 21

293 |Λ√rcμGαorGnΛwGpμysνcsGνnGtμΛGmonopμotonGανn√ψGst√tΛGνnGprotonTprotonGcoψψνsνonsG√tGOGsqrt{s}fXZGPG
}ΛVUGJournalloflHighlEnergylPhysicsSG2017SGYWX_SGX 5.4 11

292
vΛ√surΛmΛntGoαGΔou≥ψΛTΔνααΛrΛntν√ψGcrossGsΛctνonsGαorGtopGqu√rτGp√νrGproΔuctνonGνnGppGcoψψνsνonsG√tG
 oormuψ√cGsΛΛGtΛxt] oormuψ√cGsΛΛGtΛxt]G√nΔGνmp√ctGonGp√rtonGΔνstrν≥utνonGαunctνonsUGEuropeanl
PhysicallJournallCSG2017SG__SG[]b

4.2 16

291 vΛ√surΛmΛntGoαGtμΛGπΛtGm√ssGνnGμνγμψyG≥oostΛΔG oormuψ√cGsΛΛGtΛxt]GΛvΛntsGαromGppGcoψψνsνonsG√tG
 oormuψ√cGsΛΛGtΛxt] oormuψ√cGsΛΛGtΛxt]UGEuropeanlPhysicallJournallCSG2017SG__SG[^_ 4.2 14

(2017-2018)
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290 vΛ√surΛmΛntsGoαGtμΛG√ssocν√tΛΔGproΔuctνonGoαG√G–G≥osonG√nΔG≥GπΛtsGνnGppGcoψψνsνonsG√tUGEuropeanl
PhysicallJournallCSG2017SG__SG_]X 4.2 15

289 lμ√rγΛΔTp√rtνcψΛGnucψΛ√rGmoΔνανc√tνonGα√ctorsGνnGy≥y≥G√nΔGpy≥GcoψψνsνonsG√tGOG
sqrt{s_{m√tμrm{w}dm√tμrm{w}}}f]UWYGPG}ΛVUGJournalloflHighlEnergylPhysicsSG2017SGYWX_SGX 5.4 64

288
|Λ√rcμGαorGOGm√tμrm{t}ovΛrψνnΛ{m√tμrm{t}}GPGrΛson√ncΛsGνnGμνγμψyG≥oostΛΔGψΛptonRπΛtsG√nΔGαuψψyG
μ√ΔronνcGανn√ψGst√tΛsGνnGprotonTprotonGcoψψνsνonsG√tGOGsqrt{s}fXZGPG}ΛVUGJournalloflHighlEnergylPhysicsSG
2017SGYWX_SGX

5.4 17

287
|Λ√rcμGαorG√ssocν√tΛΔGproΔuctνonGoαGΔ√rτGm√ttΛrGwνtμG√GqνγγsG≥osonGΔΛc√yνnγGtoGOG
m√tμrm{≥}ovΛrψνnΛ{m√tμrm{≥}}GPGorG˛‡˛‡G√tGOGsqrt{s}fXZGPG}ΛVUGJournalloflHighlEnergylPhysicsSG2017SG
YWX_SGX

5.4 9

286 x≥sΛrv√tνonGoαG”OX|PGp√νrGproΔuctνonGνnGprotonTprotonGcoψψνsνonsG√tGOGsqrt{s}faGPG}ΛVUGJournalloflHighl
EnergylPhysicsSG2017SGYWX_SGX 5.4 29

285
|Λ√rcμGαorG√nom√ψousG’t≥GcoupψνnγsG√nΔGαψ√vourTcμ√nγνnγGnΛutr√ψGcurrΛntsGνnGtTcμ√nnΛψGsνnγψΛGtopG
qu√rτGproΔuctνonGνnGppGcoψψνsνonsG√tGOGsqrt{s}f_GPG√nΔGaG}ΛVUGJournalloflHighlEnergylPhysicsSG2017SG
YWX_SGX

5.4 26

284 |Λ√rcμGαorGsνnγψΛGproΔuctνonGoαGvΛctorTψντΛGqu√rτsGΔΛc√yνnγGtoG√G–G≥osonG√nΔG√GtopGorG√G≥ottomG
qu√rτGνnGprotonTprotonGcoψψνsνonsG√tGOGsqrt{s}fXZGPG}ΛVUGJournalloflHighlEnergylPhysicsSG2017SGYWX_SGX 5.4 8

283 vΛ√surΛmΛntGoαGtμΛGsΛmνψΛptonνcGOGm√tμrm{t}ovΛrψνnΛ{m√tμrm{t}}GPGRG˛‡GproΔuctνonGcrossGsΛctνonGνnG
ppGcoψψνsνonsG√tGOGsqrt{s}faGPG}ΛVUGJournalloflHighlEnergylPhysicsSG2017SGYWX_SGX 5.4 7

282 vΛ√surΛmΛntsGoαGtμΛGppGTgG’˛‡˛‡G√nΔGppGTgG–˛‡˛‡GcrossGsΛctνonsG√nΔGψνmνtsGonG√nom√ψousGqu√rtνcGγ√uγΛG
coupψνnγsG√tGOGsqrt{s}faGPG}ΛVUGJournalloflHighlEnergylPhysicsSG2017SGYWX_SGX 5.4 2

281 |Λ√rcμGαorGnΛwGpμΛnomΛn√GwνtμGtμΛGv√rν√≥ψΛGνnGtμΛG√ψψTμ√ΔronνcGανn√ψGst√tΛGproΔucΛΔGνnG
protonTprotonGcoψψνsνonsG√tUGEuropeanlPhysicallJournallCSG2017SG__SG_XW 4.2 54

280 vΛ√surΛmΛntsGoαGΔνααΛrΛntν√ψGproΔuctνonGcrossGsΛctνonsGαorG√G–G≥osonGνnG√ssocν√tνonGwνtμGπΛtsGνnGppG
coψψνsνonsG√tGOGsqrt{s}faGPG}ΛVUGJournalloflHighlEnergylPhysicsSG2017SGYWX_SGX 5.4 11

279 |Λ√rcμGαorGμΛ√vyGrΛson√ncΛsGΔΛc√yνnγGtoGt√uGψΛptonGp√νrsGνnGprotonTprotonGcoψψνsνonsG√tGOGsqrt{s}fXZG
PG}ΛVUGJournalloflHighlEnergylPhysicsSG2017SGYWX_SGX 5.4 19

278 |Λ√rcμGαorGΛψΛctrowΛ√τGproΔuctνonGoαG√GvΛctorTψντΛGqu√rτGΔΛc√yνnγGtoG√GtopGqu√rτG√nΔG√GqνγγsG≥osonG
usνnγG≥oostΛΔGtopoψoγνΛsGνnGαuψψyGμ√ΔronνcGανn√ψGst√tΛsUGJournalloflHighlEnergylPhysicsSG2017SGYWX_SGX 5.4 9

277 vΛ√surΛmΛntGoαGtμΛGtr√nsvΛrsΛGmomΛntumGspΛctr√GoαGwΛ√τGvΛctorG≥osonsGproΔucΛΔGνnG
protonTprotonGcoψψνsνonsG√tGOGsqrt{s}faGPG}ΛVUGJournalloflHighlEnergylPhysicsSG2017SGYWX_SGX 5.4 15

276 |upprΛssνonG√nΔG√zνmutμ√ψG√nνsotropyGoαGpromptG√nΔGnonpromptG oormuψ√cGsΛΛGtΛxt]GproΔuctνonGνnG
y≥y≥GcoψψνsνonsG√tG oormuψ√cGsΛΛGtΛxt] oormuψ√cGsΛΛGtΛxt]UGEuropeanlPhysicallJournallCSG2017SG__SGY]Y 4.2 58

275 |Λ√rcμΛsGαorGp√νrGproΔuctνonGoαGtμνrΔTγΛnΛr√tνonGsqu√rτsGνnG oormuψ√cGsΛΛGtΛxt] oormuψ√cGsΛΛGtΛxt]G
ppGcoψψνsνonsUGEuropeanlPhysicallJournallCSG2017SG__SGZY_ 4.2 17

274 vΛ√surΛmΛntGoαGtμΛGtopGqu√rτGm√ssGusνnγGsνnγψΛGtopGqu√rτGΛvΛntsGνnGprotonTprotonGcoψψνsνonsG√tG
 oormuψ√cGsΛΛGtΛxt]´ }ΛVUGEuropeanlPhysicallJournallCSG2017SG__SGZ][ 4.2 8

273 |Λ√rcμΛsGαorGνnvνsν≥ψΛGΔΛc√ysGoαGtμΛGqνγγsG≥osonGνnGppGcoψψνsνonsG√tGOGsqrt{s}GPGfG_SGaSG√nΔGXZG}ΛVUG
JournalloflHighlEnergylPhysicsSG2017SGYWX_SGX 5.4 74

Kerem Cankocak
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272 |Λ√rcμGαorGm√ssνvΛGrΛson√ncΛsGΔΛc√yνnγGνntoG’’SG’–GorG––G≥osonsGνnGprotonTprotonGcoψψνsνonsG√tGOG
sqrt{s}fXZGPG}ΛVUGJournalloflHighlEnergylPhysicsSG2017SGYWX_SGX 5.4 19

271 |Λ√rcμGαorGΔ√rτGm√ttΛrGproΔucΛΔGνnG√ssocν√tνonGwνtμGμΛ√vyTαψ√vorGqu√rτGp√νrsGνnGprotonTprotonG
coψψνsνonsG√tUGEuropeanlPhysicallJournallCSG2017SG__SGa[] 4.2 22

270
vΛ√surΛmΛntGoαGΛψΛctrowΛ√τTνnΔucΛΔGproΔuctνonGoαG’˛‡GwνtμGtwoGπΛtsGνnGppGcoψψνsνonsG√tGOGsqrt{s}faGPG
}ΛVG√nΔGconstr√νntsGonG√nom√ψousGqu√rtνcGγ√uγΛGcoupψνnγsUGJournalloflHighlEnergylPhysicsSG2017SG
YWX_SGX

5.4 9

269 |Λ√rcμΛsGαorG’hG≥osonsGΔΛc√yνnγGtoG√GtopGqu√rτG√nΔG√G≥ottomGqu√rτGνnGprotonTprotonGcoψψνsνonsG√tG
XZG}ΛVUGJournalloflHighlEnergylPhysicsSG2017SGYWX_SGX 5.4 7

268 vΛ√surΛmΛntGoαGtμΛGνncψusνvΛGΛnΛrγyGspΛctrumGνnGtμΛGvΛryGαorw√rΔGΔνrΛctνonGνnGprotonTprotonG
coψψνsνonsG√tGOGsqrt{s}fXZGPG}ΛVUGJournalloflHighlEnergylPhysicsSG2017SGYWX_SGX 5.4 5

267 |Λ√rcμGαorGΔνrΛctGproΔuctνonGoαGsupΛrsymmΛtrνcGp√rtnΛrsGoαGtμΛGtopGqu√rτGνnGtμΛG√ψψTπΛtsGανn√ψGst√tΛG
νnGprotonTprotonGcoψψνsνonsG√tGOGsqrt{s}fXZGPG}ΛVUGJournalloflHighlEnergylPhysicsSG2017SGYWX_SGX 5.4 18

266 |Λ√rcμGαorGΛψΛctrowΛ√τGproΔuctνonGoαGcμ√rγνnosG√nΔGnΛutr√ψνnosGνnG’qGΛvΛntsGνnGprotonTprotonG
coψψνsνonsG√tGOGsqrt{s}fXZGPG}ΛVUGJournalloflHighlEnergylPhysicsSG2017SGYWX_SGX 5.4 11

265
|Λ√rcμGαorGp√νrGproΔuctνonGoαGvΛctorTψντΛG}G√nΔGkGqu√rτsGνnGsνnγψΛTψΛptonGανn√ψGst√tΛsGusνnγG≥oostΛΔG
πΛtGsu≥structurΛGνnGprotonTprotonGcoψψνsνonsG√tGOGsqrt{s}fXZGPG}ΛVUGJournalloflHighlEnergylPhysicsSG
2017SGYWX_SGX

5.4 20

264 |Λ√rcμGαorGtopGsqu√rτGp√νrGproΔuctνonGνnGppGcoψψνsνonsG√tGOGsqrt{s}fXZGPG}ΛVGusνnγGsνnγψΛGψΛptonG
ΛvΛntsUGJournalloflHighlEnergylPhysicsSG2017SGYWX_SGX 5.4 25

263 |Λ√rcμGαorGtopGqu√rτGΔΛc√ysGvν√GqνγγsT≥osonTmΛΔν√tΛΔGαψ√vorTcμ√nγνnγGnΛutr√ψGcurrΛntsGνnGppG
coψψνsνonsG√tGOGsqrt{s}faGPG}ΛVUGJournalloflHighlEnergylPhysicsSG2017SGYWX_SGX 5.4 12

262
vΛ√surΛmΛntGoαGtμΛGOGm√tμrm{t}ovΛrψνnΛ{m√tμrm{t}}GPGproΔuctνonGcrossGsΛctνonGusνnγGΛvΛntsGwνtμG
onΛGψΛptonG√nΔG√tGψΛ√stGonΛGπΛtGνnGppGcoψψνsνonsG√tGOGsqrt{s}fXZGPG}ΛVUGJournalloflHighlEnergylPhysicsSG
2017SGYWX_SGX

5.4 14

261 |Λ√rcμGαorG√GμΛ√vyGrΛson√ncΛGΔΛc√yνnγGtoG√GtopGqu√rτG√nΔG√GvΛctorTψντΛGtopGqu√rτG√tGOGsqrt{s}fXZGPG
}ΛVUGJournalloflHighlEnergylPhysicsSG2017SGYWX_SGX 5.4 4

260
|Λ√rcμGαorGpμysνcsG≥ΛyonΔGtμΛGst√nΔ√rΔGmoΔΛψGνnGΛvΛntsGwνtμGtwoGψΛptonsGoαGs√mΛGsνγnSGmνssνnγG
tr√nsvΛrsΛGmomΛntumSG√nΔGπΛtsGνnGprotonTprotonGcoψψνsνonsG√tUGEuropeanlPhysicallJournallCSG2017SG
__SG]_a

4.2 21

259 |Λ√rcμGαorGtopGqu√rτGp√rtnΛrsGwνtμGcμ√rγΛG]VZGνnGprotonTprotonGcoψψνsνonsG√tGOGsqrt{s}fXZGPG}ΛVUG
JournalloflHighlEnergylPhysicsSG2017SGYWX_SGX 5.4 3

258 |Λ√rcμGαorGψνγμtG≥osonsGνnGΔΛc√ysGoαGtμΛGXY]GpΛVGqνγγsG≥osonGνnGprotonTprotonGcoψψνsνonsG√tGOG
sqrt{s}faGPG}ΛVUGJournalloflHighlEnergylPhysicsSG2017SGYWX_SGX 5.4 21

257 vΛ√surΛmΛntsGoαGπΛtGcμ√rγΛGwνtμGΔνπΛtGΛvΛntsGνnGppGcoψψνsνonsG√tGOGsqrt{s}faGPG}ΛVUGJournalloflHighl
EnergylPhysicsSG2017SGYWX_SGX 5.4 10

256 |Λ√rcμGαorG√ssocν√tΛΔGproΔuctνonGoαG√G–G≥osonGwνtμG√GsνnγψΛGtopGqu√rτG√nΔGαorGt–Gαψ√vourTcμ√nγνnγG
νntΛr√ctνonsGνnGppGcoψψνsνonsG√tGOGsqrt{s}faGPG}ΛVUGJournalloflHighlEnergylPhysicsSG2017SGYWX_SGX 5.4 10

255 |Λ√rcμGαorGnΛwGpμysνcsGwνtμGΔνπΛtG√nγuψ√rGΔνstrν≥utνonsGνnGprotonTprotonGcoψψνsνonsG√tGOGsqrt{s}fXZGPG
}ΛVUGJournalloflHighlEnergylPhysicsSG2017SGYWX_SGX 5.4 11

(2017-2017)
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254 |Λ√rcμGαorGΔ√rτGm√ttΛrGproΔucΛΔGwνtμG√nGΛnΛrγΛtνcGπΛtGorG√Gμ√Δronνc√ψψyGΔΛc√yνnγG’GorG–G≥osonG√tGOG
sqrt{s}fXZGPG}ΛVUGJournalloflHighlEnergylPhysicsSG2017SGYWX_SGX 5.4 46

253
|Λ√rcμGαorGtμνrΔTγΛnΛr√tνonGsc√ψ√rGψΛptoqu√rτsG√nΔGμΛ√vyGrνγμtTμ√nΔΛΔGnΛutrνnosGνnGανn√ψGst√tΛsGwνtμG
twoGt√uGψΛptonsG√nΔGtwoGπΛtsGνnGprotonTprotonGcoψψνsνonsG√tGOGsqrt{s}fXZGPG}ΛVUGJournalloflHighlEnergyl
PhysicsSG2017SGYWX_SGX

5.4 35

252 |Λ√rcμGαorGnΛwGpμΛnomΛn√GwνtμGmuψtνpψΛGcμ√rγΛΔGψΛptonsGνnGprotonâ��protonGcoψψνsνonsG√tGOsqrt{s}fG
XZPGOStΛxtG{}ΛV}PUGEuropeanlPhysicallJournallCSG2017SG__SGX 4.2 2

251 |Λ√rcμGαorGμΛ√vyGrΛson√ncΛsGtμ√tGΔΛc√yGνntoG√GvΛctorG≥osonG√nΔG√GqνγγsG≥osonGνnGμ√ΔronνcGανn√ψG
st√tΛsG√tUGEuropeanlPhysicallJournallCSG2017SG__SG^Z^ 4.2 20

250 |Λ√rcμGαorGμνγμTm√ssG–˛‡GrΛson√ncΛsGνnGΛRΛâ��˛‡G√nΔG˛…GRG˛…Gâ��˛‡Gανn√ψGst√tΛsGνnGprotonTprotonGcoψψνsνonsG√tGOG
sqrt{s}faGPG√nΔGXZG}ΛVUGJournalloflHighlEnergylPhysicsSG2017SGYWX_SGX 5.4 4

249
|Λ√rcμGαorGμΛ√vyGnΛutrνnosGorGtμνrΔTγΛnΛr√tνonGψΛptoqu√rτsGνnGανn√ψGst√tΛsGwνtμGtwoGμ√Δronνc√ψψyG
ΔΛc√yνnγGˇ�GψΛptonsG√nΔGtwoGπΛtsGνnGprotonTprotonGcoψψνsνonsG√tGOGsqrt{s}fXZGPG}ΛVUGJournalloflHighl
EnergylPhysicsSG2017SGYWX_SGX

5.4 18

248 |Λ√rcμGαorGlyGvνoψ√tνonGνnGOGtovΛrψνnΛ{t}GPGproΔuctνonG√nΔGΔΛc√yGνnGprotonTprotonGcoψψνsνonsG√tGOG
sqrt{s}faGPG}ΛVUGJournalloflHighlEnergylPhysicsSG2017SGYWX_SGX 5.4 4

247 vΛ√surΛmΛntGoαGtμΛGtrνpψΛTΔνααΛrΛntν√ψGΔνπΛtGcrossGsΛctνonGνnGprotonTprotonGcoψψνsνonsG√tG√nΔG
constr√νntsGonGp√rtonGΔνstrν≥utνonGαunctνonsUGEuropeanlPhysicallJournallCSG2017SG__SG_[^ 4.2 8

246 |Λ√rcμGαorG√GψνγμtGpsΛuΔosc√ψ√rGqνγγsG≥osonGproΔucΛΔGνnG√ssocν√tνonGwνtμG≥ottomGqu√rτsGνnGppG
coψψνsνonsG√tGOGsqrt{s}faGPG}ΛVUGJournalloflHighlEnergylPhysicsSG2017SGYWX_SGX 5.4 7

245
|Λ√rcμGαorGsupΛrsymmΛtryGνnGΛvΛntsGwνtμG√tGψΛ√stGonΛGpμotonSGmνssνnγGtr√nsvΛrsΛGmomΛntumSG√nΔG
ψ√rγΛGtr√nsvΛrsΛGΛvΛntG√ctνvνtyGνnGprotonTprotonGcoψψνsνonsG√tGOGsqrt{s}fXZGPG}ΛVUGJournalloflHighl
EnergylPhysicsSG2017SGYWX_SGX

5.4 10

244 {√Δνo√ctνvΛGsourcΛGc√ψν≥r√tνonGtΛstGoαGtμΛGlv|Gq√ΔronGnnΔc√pGl√ψorνmΛtΛrGtΛstGwΛΔγΛGwνtμGyμ√sΛGrG
upγr√ΔΛGΛψΛctronνcsUGJournalloflInstrumentationSG2017SGXYSGyXYWZ[TyXYWZ[ 1

243 vΛ√surΛmΛntsGoαGpropΛrtνΛsGoαGtμΛGqνγγsG≥osonGΔΛc√yνnγGνntoGtμΛGαourTψΛptonGανn√ψGst√tΛGνnGppG
coψψνsνonsG√tGOGsqrt{s}fXZGPG}ΛVUGJournalloflHighlEnergylPhysicsSG2017SGYWX_SGX 5.4 77

242 |Λ√rcμGαorGΔ√rτGm√ttΛrG√nΔGunp√rtνcψΛsGνnGΛvΛntsGwνtμG√G–G≥osonG√nΔGmνssνnγGtr√nsvΛrsΛGmomΛntumG
νnGprotonTprotonGcoψψνsνonsG√tGOGsqrt{s}fXZGPG}ΛVUGJournalloflHighlEnergylPhysicsSG2017SGYWX_SGX 5.4 16

241 oorw√rΔT≥√cτw√rΔG√symmΛtryGoαGmrΛψψT”√nGψΛptonGp√νrsGνnGppGcoψψνsνonsG√tG oormuψ√cGsΛΛG
tΛxt] oormuψ√cGsΛΛGtΛxt]UGEuropeanlPhysicallJournallCSG2016SG_^SGZY] 4.2 13

240 |Λ√rcμGαorGnΛwGpμysνcsGνnGs√mΛTsνγnGΔνψΛptonGΛvΛntsGνnGprotonTprotonGcoψψνsνonsG√tG oormuψ√cGsΛΛG
tΛxt]UGEuropeanlPhysicallJournallCSG2016SG_^SG[Zb 4.2 34

239 vΛ√surΛmΛntGoαGΔνπΛtG√zνmutμ√ψGΔΛcorrΛψ√tνonGνnGpp´ coψψνsνonsG√tG oormuψ√cGsΛΛGtΛxt]UGEuropeanl
PhysicallJournallCSG2016SG_^SG]Z^ 4.2 6

238 |Λ√rcμGαorGΔ√rτGm√ttΛrGp√rtνcψΛsGνnGprotonTprotonGcoψψνsνonsG√tGOGsqrt{s}faGPG}ΛVGusνnγGtμΛGr√zorG
v√rν√≥ψΛsUGJournalloflHighlEnergylPhysicsSG2016SGYWX^SGX 5.4 2

237 |Λ√rcμGαorGsGcμ√nnΛψGsνnγψΛGtopGqu√rτGproΔuctνonGνnGppGcoψψνsνonsG√tGOGsqrt{s}f_GPG√nΔGaG}ΛVUGJournallofl
HighlEnergylPhysicsSG2016SGYWX^SGX 5.4 8

Kerem Cankocak
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236 vΛ√surΛmΛntGoαGνncψusνvΛGπΛtGproΔuctνonG√nΔGnucψΛ√rGmoΔνανc√tνonsGνnGpy≥GcoψψνsνonsG√tG oormuψ√cG
sΛΛGtΛxt]UGEuropeanlPhysicallJournallCSG2016SG_^SGZ_Y 4.2 24

235
vΛ√surΛmΛntGoαGΔνααΛrΛntν√ψG√nΔGνntΛγr√tΛΔGανΔucν√ψGcrossGsΛctνonsGαorGqνγγsG≥osonGproΔuctνonGνnG
tμΛGαourTψΛptonGΔΛc√yGcμ√nnΛψGνnGppGcoψψνsνonsG√tGOGsqrt{s}f_GPG√nΔGaG}ΛVUGJournalloflHighlEnergyl
PhysicsSG2016SGYWX^SGX

5.4 15

234 vΛ√surΛmΛntGoαGtμΛGOGm√tμrm{t}ovΛrψνnΛ{m√tμrm{t}}GPGproΔuctνonGcrossGsΛctνonGνnGtμΛGΛ˛…Gcμ√nnΛψGνnG
protonTprotonGcoψψνsνonsG√tGOGsqrt{s}f_GPG√nΔGaG}ΛVUGJournalloflHighlEnergylPhysicsSG2016SGYWX^SGX 5.4 30

233 |Λ√rcμGαorGnΛwGpμysνcsGwνtμGtμΛGvG}YGv√rν√≥ψΛGνnG√ψψTπΛtsGανn√ψGst√tΛsGproΔucΛΔGνnGppGcoψψνsνonsG√tGOG
sqrt{s}fXZGPG}ΛVUGJournalloflHighlEnergylPhysicsSG2016SGYWX^SGX 5.4 16

232 |Λ√rcμGαorGΔ√rτGm√ttΛrGνnGprotonTprotonGcoψψνsνonsG√tGaG}ΛVGwνtμGmνssνnγGtr√nsvΛrsΛGmomΛntumG√nΔG
vΛctorG≥osonGt√γγΛΔGπΛtsUGJournalloflHighlEnergylPhysicsSG2016SGYWX^SGX 5.4 9

231 nvνΔΛncΛGαorGΛxcψusνvΛG˛‡˛‡GTgG’GRG’Gâ��GproΔuctνonG√nΔGconstr√νntsGonG√nom√ψousGqu√rtνcGγ√uγΛG
coupψνnγsGνnGppGcoψψνsνonsG√tGOGsqrt{s}f_GPG√nΔGaG}ΛVUGJournalloflHighlEnergylPhysicsSG2016SGYWX^SGX 5.4 27

230 |Λ√rcμGαorGΔνrΛctGp√νrGproΔuctνonGoαGsupΛrsymmΛtrνcGtopGqu√rτsGΔΛc√yνnγGtoG√ψψTμ√ΔronνcGανn√ψGst√tΛsG
νnGppGcoψψνsνonsG√tG oormuψ√cGsΛΛGtΛxt]UGEuropeanlPhysicallJournallCSG2016SG_^SG[^W 4.2 14

229 jzνmutμ√ψGΔΛcorrΛψ√tνonGoαGπΛtsGwνΔΛψyGsΛp√r√tΛΔGνnGr√pνΔνtyGνnGppGcoψψνsνonsG√tGOGsqrt{s}f_GPG}ΛVUG
JournalloflHighlEnergylPhysicsSG2016SGYWX^SGX 5.4 9

228 yμΛnomΛnoψoγνc√ψGv||vGνntΛrprΛt√tνonGoαGlv|GsΛ√rcμΛsGνnGppGcoψψνsνonsG√tGOGsqrt{s}f_GPG√nΔGaG}ΛVUG
JournalloflHighlEnergylPhysicsSG2016SGYWX^SGX 5.4 11

227 vΛ√surΛmΛntGoαGtμΛGm√ssGoαGtμΛGtopGqu√rτGνnGΔΛc√ysGwνtμG√GsVˇ�GmΛsonGνnGppGcoψψνsνonsG√tGaG}ΛVUG
JournalloflHighlEnergylPhysicsSG2016SGYWX^SGX 5.4 5

226 vΛ√surΛmΛntGoαGtμΛGνncψusνvΛGπΛtGcrossGsΛctνonGνnGppGcoψψνsνonsG√tGOsqrt{s}GfGYU_^StΛxtG{}ΛV}PUG
EuropeanlPhysicallJournallCSG2016SG_^SGX 4.2 17

225
vΛ√surΛmΛntGoαG oormuψ√cGsΛΛGtΛxt]GproΔuctνonGwνtμG√ΔΔνtνon√ψGπΛtG√ctνvνtySGνncψuΔνnγG oormuψ√cGsΛΛG
tΛxt]Gqu√rτGπΛtsSGνnGtμΛGΔνψΛptonGΔΛc√yGcμ√nnΛψGusνnγGppGcoψψνsνonsG√tG oormuψ√cGsΛΛGtΛxt]UGEuropeanl
PhysicallJournallCSG2016SG_^SGZ_b

4.2 20

224 vΛ√surΛmΛntGoαGtμΛGΔνααΛrΛntν√ψGcrossGsΛctνonG√nΔGcμ√rγΛG√symmΛtryGαorGνncψusνvΛG oormuψ√cGsΛΛG
tΛxt]GproΔuctνonG√tG oormuψ√cGsΛΛGtΛxt]G}ΛVUGEuropeanlPhysicallJournallCSG2016SG_^SG[^b 4.2 37

223 x≥sΛrv√tνonGoαGtopGqu√rτGp√νrsGproΔucΛΔGνnG√ssocν√tνonGwνtμG√GvΛctorG≥osonGνnGppGcoψψνsνonsG√tGOG
sqrt{s}faGPG}ΛVUGJournalloflHighlEnergylPhysicsSG2016SGYWX^SGX 5.4 18

222 |Λ√rcμGαorG’hGTgGt≥GνnGprotonTprotonGcoψψνsνonsG√tGOGsqrt{s}faGPG}ΛVUGJournalloflHighlEnergylPhysicsSG
2016SGYWX^SGX 5.4 2

221 lorrΛψ√tνonsG≥ΛtwΛΛnGπΛtsG√nΔGcμ√rγΛΔGp√rtνcψΛsGνnGy≥y≥G√nΔGppGcoψψνsνonsG√tGOG
sqrt{s_{m√tμrm{ww}}}fYU_^GPG}ΛVUGJournalloflHighlEnergylPhysicsSG2016SGYWX^SGX 5.4 21

220 |Λ√rcμGαorGtμΛGproΔuctνonGoαG√nGΛxcνtΛΔG≥ottomGqu√rτGΔΛc√yνnγGtoGt’GνnGprotonTprotonGcoψψνsνonsG√tG
OGsqrt{s}faGPG}ΛVUGJournalloflHighlEnergylPhysicsSG2016SGYWX^SGX 5.4 2

219 |Λ√rcμGαorGΛxcνtΛΔGψΛptonsGνnGprotonTprotonGcoψψνsνonsG√tGOGsqrt{s}faGPG}ΛVUGJournalloflHighlEnergyl
PhysicsSG2016SGYWX^SGX 5.4 10

(2016-2016)
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218 vΛ√surΛmΛntGoαGtμΛG oormuψ√cGsΛΛGtΛxt]GproΔuctνonGcrossGsΛctνonGνnGtμΛG√ψψTπΛtsGανn√ψGst√tΛGνnGppG
coψψνsνonsG√tG oormuψ√cGsΛΛGtΛxt] oormuψ√cGsΛΛGtΛxt]UGEuropeanlPhysicallJournallCSG2016SG_^SGXYa 4.2 21

217 nvΛntGγΛnΛr√torGtunΛsGo≥t√νnΛΔGαromGunΔΛrψyνnγGΛvΛntG√nΔGmuψtνp√rtonGsc√ttΛrνnγGmΛ√surΛmΛntsUG
EuropeanlPhysicallJournallCSG2016SG_^SGX]] 4.2 250

216 |Λ√rcμGαorGm√ssνvΛG’qGrΛson√ncΛsGΔΛc√yνnγGνntoGtμΛG oormuψ√cGsΛΛGtΛxt]Gανn√ψGst√tΛG√tG oormuψ√cGsΛΛG
tΛxt] oormuψ√cGsΛΛGtΛxt]UGEuropeanlPhysicallJournallCSG2016SG_^SGYZ_ 4.2 19

215 |Λ√rcμGαorG√Gm√ssνvΛGrΛson√ncΛGΔΛc√yνnγGνntoG√GqνγγsG≥osonG√nΔG√G’GorG–G≥osonGνnGμ√ΔronνcGανn√ψG
st√tΛsGνnGprotonTprotonGcoψψνsνonsG√tGOGsqrt{s}faGPG}ΛVUGJournalloflHighlEnergylPhysicsSG2016SGYWX^SGX 5.4 14

214 vΛ√surΛmΛntGoαGtopGqu√rτGpoψ√rνs√tνonGνnGtTcμ√nnΛψGsνnγψΛGtopGqu√rτGproΔuctνonUGJournalloflHighl
EnergylPhysicsSG2016SGYWX^SGX 5.4 7

213 |Λ√rcμGαorGμΛ√vyGv√πor√n√GnΛutrνnosGνnGΛ´–Λ´–RGπΛtsG√nΔGΛ´–G˛…G´–RGπΛtsGΛvΛntsGνnGprotonTprotonG
coψψνsνonsG√tGOGsqrt{s}faGPG}ΛVUGJournalloflHighlEnergylPhysicsSG2016SGYWX^SGX 5.4 28

212
|Λ√rcμGαorG√GvΛryGψνγμtGwv||vGqνγγsG≥osonGproΔucΛΔGνnGΔΛc√ysGoαGtμΛGXY]GpΛVGsc√ψ√rG≥osonG√nΔG
ΔΛc√yνnγGνntoGˇ�GψΛptonsGνnGppGcoψψνsνonsG√tGOGsqrt{s}faGPG}ΛVUGJournalloflHighlEnergylPhysicsSG2016SG
YWX^SGX

5.4 16

211 vΛ√surΛmΛntGoαGΔνααΛrΛntν√ψGcrossGsΛctνonsGαorGqνγγsG≥osonGproΔuctνonGνnGtμΛGΔνpμotonGΔΛc√yG
cμ√nnΛψGνnGppGcoψψνsνonsG√tG oormuψ√cGsΛΛGtΛxt]UGEuropeanlPhysicallJournallCSG2016SG_^SGXZ 4.2 35

210
|Λ√rcμGαorGnΛwGpμysνcsGνnGανn√ψGst√tΛsGwνtμGtwoGopposνtΛTsνγnSGs√mΛTαψ√vorGψΛptonsSGπΛtsSG√nΔGmνssνnγG
tr√nsvΛrsΛGmomΛntumGνnGppGcoψψνsνonsG√tGOGsqrt{s}fXZGPG}ΛVUGJournalloflHighlEnergylPhysicsSG2016SG
YWX^SGX

5.4 7

209 vΛ√surΛmΛntGoαGtμΛGΔou≥ψΛTΔνααΛrΛntν√ψGνncψusνvΛGπΛtGcrossGsΛctνonGνnGprotonTprotonGcoψψνsνonsG√tG
 oormuψ√cGsΛΛGtΛxt]UGEuropeanlPhysicallJournallCSG2016SG_^SG[]X 4.2 36

208 vΛ√surΛmΛntGoαGtμΛG oormuψ√cGsΛΛGtΛxt]GcrossGsΛctνonGνnGppGcoψψνsνonsG√tG oormuψ√cGsΛΛGtΛxt]G}ΛV√nΔG
ψνmνtsGonG√nom√ψousGγ√uγΛGcoupψνnγsUGEuropeanlPhysicallJournallCSG2016SG_^SG[WX 4.2 38

207 |Λ√rcμGαorGμΛ√vyGrΛson√ncΛsGΔΛc√yνnγGtoGtwoGqνγγsG≥osonsGνnGανn√ψGst√tΛsGcont√νnνnγGαourG≥Gqu√rτsUG
EuropeanlPhysicallJournallCSG2016SG_^SGZ_X 4.2 25

206
|Λ√rcμGαorGψΛptonGαψ√vourGvνoψ√tνnγGΔΛc√ysGoαGμΛ√vyGrΛson√ncΛsG√nΔGqu√ntumG≥ψ√cτGμoψΛsGtoG√nG
 oormuψ√cGsΛΛGtΛxt]Gp√νrGνnGprotonTprotonGcoψψνsνonsG√tG oormuψ√cGsΛΛGtΛxt]UGEuropeanlPhysicallJournall
CSG2016SG_^SGZX_

4.2 9

205 vΛ√surΛmΛntGoαGΛψΛctrowΛ√τGproΔuctνonGoαG√G’G≥osonG√nΔGtwoGαorw√rΔGπΛtsGνnGprotonTprotonG
coψψνsνonsG√tGOGsqrt{s}faGPG}ΛVUGJournalloflHighlEnergylPhysicsSG2016SGYWX^SGX 5.4 4

204 mosΛGr√tΛGΛααΛctsGνnGtμΛGr√Δν√tνonGΔ√m√γΛGoαGtμΛGpψ√stνcGscνntνψψ√torsGoαGtμΛGlv|Gμ√ΔronGΛnΔc√pG
c√ψorνmΛtΛrUGJournalloflInstrumentationSG2016SGXXSG}XWWW[T}XWWW[ 1 10

203 vΛ√surΛmΛntGoαGtr√nsvΛrsΛGmomΛntumGrΛψ√tνvΛGtoGΔνπΛtGsystΛmsGνnGy≥y≥G√nΔGppGcoψψνsνonsG√tGOG
sqrt{s_{m√tμrm{ww}}}fYU_^GPG}ΛVUGJournalloflHighlEnergylPhysicsSG2016SGYWX^SGX 5.4 21

202 |Λ√rcμGαorG√nom√ψousGsνnγψΛGtopGqu√rτGproΔuctνonGνnG√ssocν√tνonGwνtμG√GpμotonGνnGppGcoψψνsνonsG√tGOG
sqrt{s}faGPG}ΛVUGJournalloflHighlEnergylPhysicsSG2016SGYWX^SGX 5.4 20

201 |Λ√rcμGαorGΔνrΛctGp√νrGproΔuctνonGoαGsc√ψ√rGtopGqu√rτsGνnGtμΛGsνnγψΛTG√nΔGΔνψΛptonGcμ√nnΛψsGνnG
protonTprotonGcoψψνsνonsG√tGOGsqrt{s}faGPG}ΛVUGJournalloflHighlEnergylPhysicsSG2016SGYWX^SGX 5.4 6

Kerem Cankocak
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200 |Λ√rcμGαorGtμΛG√ssocν√tΛΔGproΔuctνonGoαG√GqνγγsG≥osonGwνtμG√GsνnγψΛGtopGqu√rτGνnGprotonTprotonG
coψψνsνonsG√tGOGsqrt{s}faGPG}ΛVUGJournalloflHighlEnergylPhysicsSG2016SGYWX^SGX 5.4 10

199 |Λ√rcμGαorG√Gst√nΔ√rΔGmoΔΛψGqνγγsG≥osonGproΔucΛΔGνnG√ssocν√tνonGwνtμG√GtopTqu√rτGp√νrG√nΔG
ΔΛc√yνnγGtoG≥ottomGqu√rτsGusνnγG√Gm√trνxGΛψΛmΛntGmΛtμoΔUGEuropeanlPhysicallJournallCSG2015SG_]SGY]X 4.2 55

198 vΛ√surΛmΛntGoαGΛψΛctrowΛ√τGproΔuctνonGoαGtwoGπΛtsGνnG√ssocν√tνonGwνtμG√G–G≥osonGνnGprotonTprotonG
coψψνsνonsG√tG oormuψ√cGsΛΛGtΛxt]UGEuropeanlPhysicallJournallCSG2015SG_]SG^^ 4.2 21

197 vΛ√surΛmΛntsGoαGΔνααΛrΛntν√ψG√nΔGΔou≥ψΛTΔνααΛrΛntν√ψGmrΛψψT”√nGcrossGsΛctνonsGνnGprotonTprotonG
coψψνsνonsG√tG oormuψ√cGsΛΛGtΛxt] oormuψ√cGsΛΛGtΛxt]UGEuropeanlPhysicallJournallCSG2015SG_]SGX[_ 4.2 50

196 |Λ√rcμGαorGΔΛc√ysGoαGstoppΛΔGψonγTψνvΛΔGp√rtνcψΛsGproΔucΛΔGνnGprotonTprotonGcoψψνsνonsG√tG oormuψ√cG
sΛΛGtΛxt]UGEuropeanlPhysicallJournallCSG2015SG_]SGX]X 4.2 33

195 vΛ√surΛmΛntGoαGtμΛG’G≥osonGμΛψνcνtyGνnGΛvΛntsGwνtμG√GsνnγψΛGrΛconstructΛΔGtopGqu√rτGνnGppG
coψψνsνonsG√tGOGsqrt{s}faGPG}ΛVUGJournalloflHighlEnergylPhysicsSG2015SGYWX]SGX 5.4 19

194
vΛ√surΛmΛntGoαGtμΛGr√tνoGoαGtμΛGproΔuctνonGcrossGsΛctνonsGtνmΛsG≥r√ncμνnγGαr√ctνonsGoαGkG´–cGGTgGsVˇ�ˇ�G
´–G√nΔGk´–GTgGsVˇ�tG´–G√nΔGOGm√tμrm{m√tμc√ψ{k}}ψΛαtO{m√tμrm{k}}_{m√tμrm{c}}ℓ{pm}toGm√tμrm{s}VpsνG
{pν}ℓ{pmG}{pν}ℓ{pmG}{pν}ℓ{mp}rνγμtPVm√tμrm{m√tμc√ψ{k}}ψΛαtO{m√tμrm{k}}_{m√tμrm{c}}ℓ{pm}toG
m√tμrm{s}VpsνG{pν}ℓ{pm}rνγμtPGPGνnGppGcoψψνsνonsG√tGOGsqrt{s}f_GPG}ΛVUGJournalloflHighlEnergylPhysicsSG
2015SGYWX]SGX

5.4 13

193 |Λ√rcμGαorGΔνs√ppΛ√rνnγGtr√cτsGνnGprotonTprotonGcoψψνsνonsG√tGOGsqrt{s}faGPG}ΛVUGJournalloflHighlEnergyl
PhysicsSG2015SGYWX]SGX 5.4 35

192 |tuΔyGoαG–GproΔuctνonGνnGy≥y≥G√nΔGppGcoψψνsνonsG√tGOGsqrt{s_{m√tμrm{ww}}}fYU_^GPG}ΛVGνnGtμΛGΔνmuonG
√nΔGΔνΛψΛctronGΔΛc√yGcμ√nnΛψsUGJournalloflHighlEnergylPhysicsSG2015SGYWX]SGX 5.4 18

191 |Λ√rcμGαorGpμysνcsG≥ΛyonΔGtμΛGst√nΔ√rΔGmoΔΛψGνnGΔνψΛptonGm√ssGspΛctr√GνnGprotonTprotonGcoψψνsνonsG
√tGOGsqrt{s}faGPG}ΛVUGJournalloflHighlEnergylPhysicsSG2015SGYWX]SGX 5.4 69

190 vΛ√surΛmΛntGoαGtμΛGunΔΛrψyνnγGΛvΛntG√ctνvνtyGusνnγGcμ√rγΛΔTp√rtνcψΛGπΛtsGνnGprotonTprotonG
coψψνsνonsG√tGOGsqrt{s}fYU_^GPG}ΛVUGJournalloflHighlEnergylPhysicsSG2015SGYWX]SGX 5.4 6

189 |Λ√rcμGαorGΔ√rτGm√ttΛrSGΛxtr√GΔνmΛnsνonsSG√nΔGunp√rtνcψΛsGνnGmonoπΛtGΛvΛntsGνnGprotonTprotonG
coψψνsνonsG√tG oormuψ√cGsΛΛGtΛxt] oormuψ√cGsΛΛGtΛxt]UGEuropeanlPhysicallJournallCSG2015SG_]SGYZ] 4.2 250

188
lonstr√νntsGonGp√rtonGΔνstrν≥utνonGαunctνonsG√nΔGΛxtr√ctνonGoαGtμΛGstronγGcoupψνnγGconst√ntGαromG
tμΛGνncψusνvΛGπΛtGcrossGsΛctνonGνnGppGcoψψνsνonsG√tG oormuψ√cGsΛΛGtΛxt] oormuψ√cGsΛΛGtΛxt]UGEuropeanl
PhysicallJournallCSG2015SG_]SGYaa

4.2 37

187 wucψΛ√rGΛααΛctsGonGtμΛGtr√nsvΛrsΛGmomΛntumGspΛctr√GoαGcμ√rγΛΔGp√rtνcψΛsGνnGpy≥GcoψψνsνonsG√tG
 oormuψ√cGsΛΛGtΛxt] oormuψ√cGsΛΛGtΛxt]UGEuropeanlPhysicallJournallCSG2015SG_]SGYZ_ 4.2 48

186 mνstrν≥utνonsGoαGtopoψoγνc√ψGo≥sΛrv√≥ψΛsGνnGνncψusνvΛGtμrΛΛTG√nΔGαourTπΛtGΛvΛntsGνnGppGcoψψνsνonsG√tG
 oormuψ√cGsΛΛGtΛxt] oormuψ√cGsΛΛGtΛxt]UGEuropeanlPhysicallJournallCSG2015SG_]SGZWY 4.2 4

185
lonstr√νntsGonGtμΛGpv||vSGjv|kGmoΔΛψG√nΔGonGotμΛrGmoΔΛψsGαromGtμΛGsΛ√rcμGαorGψonγTψνvΛΔG
cμ√rγΛΔGp√rtνcψΛsGνnGprotonTprotonGcoψψνsνonsG√tG oormuψ√cGsΛΛGtΛxt]UGEuropeanlPhysicallJournallCSG
2015SG_]SGZY]

4.2 24

184
|Λ√rcμGαorGpμysνcsG≥ΛyonΔGtμΛGst√nΔ√rΔGmoΔΛψGνnGΛvΛntsGwνtμGtwoGψΛptonsSGπΛtsSG√nΔGmνssνnγG
tr√nsvΛrsΛGmomΛntumGνnGppGcoψψνsνonsG√tGOGsqrt{s}GPGfGaG}ΛVUGJournalloflHighlEnergylPhysicsSG2015SG
YWX]SGX

5.4 22

183 |Λ√rcμGαorGtμνrΔTγΛnΛr√tνonGsc√ψ√rGψΛptoqu√rτsGνnGtμΛGtˇ�Gcμ√nnΛψGνnGprotonTprotonGcoψψνsνonsG√tGOG
sqrt{s}faGPG}ΛVUGJournalloflHighlEnergylPhysicsSG2015SGYWX]SGX 5.4 19

(2015-2016)
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182 |Λ√rcμΛsGαorGsupΛrsymmΛtryGusνnγGtμΛGvG}YGv√rν√≥ψΛGνnGμ√ΔronνcGΛvΛntsGproΔucΛΔGνnGppGcoψψνsνonsG√tG
aG}ΛVUGJournalloflHighlEnergylPhysicsSG2015SGYWX]SGX 5.4 26

181 |Λ√rcμΛsGαorGtμνrΔTγΛnΛr√tνonGsqu√rτGproΔuctνonGνnGαuψψyGμ√ΔronνcGανn√ψGst√tΛsGνnGprotonTprotonG
coψψνsνonsG√tGOGsqrt{s}faGPG}ΛVUGJournalloflHighlEnergylPhysicsSG2015SGYWX]SGX 5.4 33

180 |Λ√rcμGαorGtμΛGproΔuctνonGoαGΔ√rτGm√ttΛrGνnG√ssocν√tνonGwνtμGtopTqu√rτGp√νrsGνnGtμΛGsνnγψΛTψΛptonG
ανn√ψGst√tΛGνnGprotonTprotonGcoψψνsνonsG√tGOGsqrt{s}faGPG}ΛVUGJournalloflHighlEnergylPhysicsSG2015SGYWX]SGX 5.4 17

179 |Λ√rcμGαorG√Gcμ√rγΛΔGqνγγsG≥osonGνnGppGcoψψνsνonsG√tGOGsqrt{s}faGPG}ΛVUGJournalloflHighlEnergylPhysicsSG
2015SGYWX]SGX 5.4 61

178 |Λ√rcμGαorGsupΛrsymmΛtryGνnGtμΛGvΛctorT≥osonGαusνonGtopoψoγyGνnGprotonTprotonGcoψψνsνonsG√tGOG
sqrt{s}faGPG}ΛVUGJournalloflHighlEnergylPhysicsSG2015SGYWX]SGX 5.4 11

177 |Λ√rcμGαorGvΛctorTψντΛG}Gqu√rτsGΔΛc√yνnγGtoGtopGqu√rτsG√nΔGqνγγsG≥osonsGνnGtμΛG√ψψTμ√ΔronνcGcμ√nnΛψG
usνnγGπΛtGsu≥structurΛUGJournalloflHighlEnergylPhysicsSG2015SGYWX]SGX 5.4 16

176 |Λ√rcμGαorGnΛutr√ψGcoψorToctΛtGwΛ√τTtrνpψΛtGsc√ψ√rGp√rtνcψΛsGνnGprotonTprotonGcoψψνsνonsG√tGOGsqrt{s}faGPG
}ΛVUGJournalloflHighlEnergylPhysicsSG2015SGYWX]SGX 5.4

175 |Λ√rcμGαorG√GqνγγsG≥osonGνnGtμΛGm√ssGr√nγΛGαromGX[]GtoGXWWWGpΛVGΔΛc√yνnγGtoG√Gp√νrGoαG’GorG–G
≥osonsUGJournalloflHighlEnergylPhysicsSG2015SGYWX]SGX 5.4 73

174
yrΛcνsΛGΔΛtΛrmνn√tνonGoαGtμΛGm√ssGoαGtμΛGqνγγsG≥osonG√nΔGtΛstsGoαGcomp√tν≥νψνtyGoαGνtsGcoupψνnγsG
wνtμGtμΛGst√nΔ√rΔGmoΔΛψGprΛΔνctνonsGusνnγGprotonGcoψψνsνonsG√tG_G√nΔGa oormuψ√cGsΛΛGtΛxt]UGEuropeanl
PhysicallJournallCSG2015SG_]SGYXY

4.2 399

173 vΛ√surΛmΛntGoαGtμΛG–˛‡GproΔuctνonGcrossGsΛctνonGνnGppGcoψψνsνonsG√tGaG}ΛVG√nΔGsΛ√rcμGαorG√nom√ψousG
trνpψΛGγ√uγΛG≥osonGcoupψνnγsUGJournalloflHighlEnergylPhysicsSG2015SGYWX]SGX 5.4 7

172
vΛ√surΛmΛntGoαGtμΛGνncψusνvΛGZTπΛtGproΔuctνonGΔνααΛrΛntν√ψGcrossGsΛctνonGνnGprotonTprotonGcoψψνsνonsG
√tG_G}ΛV´ √nΔGΔΛtΛrmνn√tνonGoαGtμΛGstronγGcoupψνnγGconst√ntGνnGtμΛG}ΛV´ r√nγΛUGEuropeanlPhysicall
JournallCSG2015SG_]SGXa^

4.2 41

171 vΛ√surΛmΛntGoαGtμΛGΔνααΛrΛntν√ψGcrossGsΛctνonGαorGtopGqu√rτGp√νrGproΔuctνonGνnGppGcoψψνsνonsG√tG
 oormuψ√cGsΛΛGtΛxt]UGEuropeanlPhysicallJournallCSG2015SG_]SG][Y 4.2 98

170
vΛ√surΛmΛntsGoαGtμΛG oormuψ√cGsΛΛGtΛxt] oormuψ√cGsΛΛGtΛxt]GproΔuctνonGcrossGsΛctνonsGνnGtμΛG
 oormuψ√cGsΛΛGtΛxt]Gcμ√nnΛψGνnGprotonTprotonGcoψψνsνonsG√tG oormuψ√cGsΛΛGtΛxt]G√nΔG oormuψ√cGsΛΛG
tΛxt]G√nΔGcom≥νnΛΔGconstr√νntsGonGtrνpψΛGγ√uγΛGcoupψνnγsUGEuropeanlPhysicallJournallCSG2015SG_]SG]XX

4.2 25

169 lomp√rνsonGoαGtμΛG–V˛‡GQGRGπΛtsGtoG˛‡GRGπΛtsGcrossGsΛctνonsGνnGppGcoψψνsνonsG√tGOGsqrt{s}faGPG}ΛVUGJournall
oflHighlEnergylPhysicsSG2015SGYWX]SGX 5.4 5

168 |Λ√rcμGαorGnΛutr√ψGv||vGqνγγsG≥osonsGΔΛc√yνnγGνntoG√Gp√νrGoαG≥ottomGqu√rτsUGJournalloflHighl
EnergylPhysicsSG2015SGYWX]SGX 5.4 18

167 vΛ√surΛmΛntGoαGtμΛGOGtovΛrψνnΛ{t}GPGproΔuctνonGcrossGsΛctνonGνnGtμΛGΔνψΛptonGcμ√nnΛψGνnGppGcoψψνsνonsG
√tGOGsqrt{s}GPGfGaG}ΛVUGJournalloflHighlEnergylPhysicsSG2014SGYWX[SGX 5.4 43

166 vΛ√surΛmΛntGoαG√ssocν√tΛΔG’GRGcμ√rmGproΔuctνonGνnGppGcoψψνsνonsG√tGOGsqrt{s}GPGfG_G}ΛVUGJournallofl
HighlEnergylPhysicsSG2014SGYWX[SGX 5.4 37

165 |Λ√rcμGαorGnΛwGpμysνcsGνnGΛvΛntsGwνtμGs√mΛTsνγnGΔνψΛptonsG√nΔGπΛtsGνnGppGcoψψνsνonsG√tGOGsqrt{s}GPGfGaG
}ΛVUGJournalloflHighlEnergylPhysicsSG2014SGYWX[SGX 5.4 38

Kerem Cankocak
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164 |tuΔνΛsGoαGΔνπΛtGtr√nsvΛrsΛGmomΛntumG≥√ψ√ncΛG√nΔGpsΛuΔor√pνΔνtyGΔνstrν≥utνonsGνnGpy≥GcoψψνsνonsG√tG
Osqrt{s_{m√tμrm{ww}}}GfG]UWYPGOStΛxtG{}ΛV}PUGEuropeanlPhysicallJournallCSG2014SG_[SGX 4.2 67

163 vΛ√surΛmΛntGoαG’–G√nΔG––GproΔuctνonGνnGppGcoψψνsνonsG√tG oormuψ√cGsΛΛGtΛxt]GνnGανn√ψGst√tΛsGwνtμG
≥Tt√γγΛΔGπΛtsUGEuropeanlPhysicallJournallCSG2014SG_[SGYb_Z 4.2 16

162 |Λ√rcμGαorGνnvνsν≥ψΛGΔΛc√ysGoαGqνγγsG≥osonsGνnGtμΛGvΛctorG≥osonGαusνonG√nΔG√ssocν√tΛΔG–qG
proΔuctνonGmoΔΛsUGEuropeanlPhysicallJournallCSG2014SG_[SGYbaW 4.2 131

161 vΛ√surΛmΛntGoαGπΛtGmuψtνpψνcνtyGΔνstrν≥utνonsGνnG oormuψ√cGsΛΛGtΛxt]GproΔuctνonGνnGppGcoψψνsνonsG√tG
 oormuψ√cGsΛΛGtΛxt]UGEuropeanlPhysicallJournallCSG2014SG_[SGZWX[ 4.2 11

160 |tuΔyGoαGΔou≥ψΛGp√rtonGsc√ttΛrνnγGusνnγG’GRGYTπΛtGΛvΛntsGνnGprotonTprotonGcoψψνsνonsG√tGOGsqrt{s}GPGfG_G
}ΛVUGJournalloflHighlEnergylPhysicsSG2014SGYWX[SGX 5.4 61

159 nvΛntG√ctνvνtyGΔΛpΛnΔΛncΛGoαGOG”GPOn|PGproΔuctνonGνnGOGsqrt{{{s_{wwG}}}}GPGfG]UWYG}ΛVGpy≥G√nΔGOGsqrt{s}GPG
fGYU_^G}ΛVGppGcoψψνsνonsUGJournalloflHighlEnergylPhysicsSG2014SGYWX[SGX 5.4 42

158 UGJournalloflHighlEnergylPhysicsSG2014SGYWX[SGX 5.4 18

157 nvνΔΛncΛGαorGtμΛGXY]GpΛVGqνγγsG≥osonGΔΛc√yνnγGtoG√Gp√νrGoαGˇ�GψΛptonsUGJournalloflHighlEnergylPhysics
SG2014SGYWX[SGX 5.4 101

156 |Λ√rcμGαorG’hGTgGt≥GΔΛc√ysGνnGtμΛGψΛptonGRGπΛtsGανn√ψGst√tΛGνnGppGcoψψνsνonsG√tGOGsqrt{s}GPGfGaG}ΛVUGJournall
oflHighlEnergylPhysicsSG2014SGYWX[SGX 5.4 23

155 vΛ√surΛmΛntGoαGtμΛGtrνpψΛTΔνααΛrΛntν√ψGcrossGsΛctνonGαorGpμotonGRGπΛtsGproΔuctνonGνnGprotonTprotonG
coψψνsνonsG√tGOGsqrt{s}GPGfG_G}ΛVUGJournalloflHighlEnergylPhysicsSG2014SGYWX[SGX 5.4 15

154 |Λ√rcμGαorGnΛwGpμysνcsGνnGtμΛGmuψtνπΛtG√nΔGmνssνnγGtr√nsvΛrsΛGmomΛntumGανn√ψGst√tΛGνnG
protonTprotonGcoψψνsνonsG√tGOGsqrt{s}GPGfGaG}ΛVUGJournalloflHighlEnergylPhysicsSG2014SGYWX[SGX 5.4 81

153 vΛ√surΛmΛntGoαGtμΛGtTcμ√nnΛψGsνnγψΛTtopTqu√rτGproΔuctνonGcrossGsΛctνonG√nΔGoαGtμΛG|VGt≥|GltvG
m√trνxGΛψΛmΛntGνnGppGcoψψνsνonsG√tGOGsqrt{s}GPGfGaG}ΛVUGJournalloflHighlEnergylPhysicsSG2014SGYWX[SGX 5.4 48

152 vΛ√surΛmΛntGoαGtμΛGproΔuctνonGcrossGsΛctνonsGαorG√G–G≥osonG√nΔGonΛGorGmorΛG≥GπΛtsGνnGppGcoψψνsνonsG
√tGOGsqrt{s}GPGfG_G}ΛVUGJournalloflHighlEnergylPhysicsSG2014SGYWX[SGX 5.4 21

151 |Λ√rcμGαorGp√νrGproΔuctνonGoαGΛxcνtΛΔGtopGqu√rτsGνnGtμΛGψΛptonGRGπΛtsGανn√ψGst√tΛUGJournalloflHighl
EnergylPhysicsSG2014SGYWX[SGX 5.4 3

150 |Λ√rcμGαorGm√ssνvΛGrΛson√ncΛsGνnGΔνπΛtGsystΛmsGcont√νnνnγGπΛtsGt√γγΛΔG√sG’GorG–G≥osonGΔΛc√ysGνnGppG
coψψνsνonsG√tGOGsqrt{s}GPGfGaG}ΛVUGJournalloflHighlEnergylPhysicsSG2014SGYWX[SGX 5.4 74

149 |Λ√rcμGαorGm√ssνvΛGrΛson√ncΛsGΔΛc√yνnγGνntoGp√νrsGoαG≥oostΛΔG≥osonsGνnGsΛmνTψΛptonνcGανn√ψGst√tΛsG
√tGOGsqrt{s}GPGfGaG}ΛVUGJournalloflHighlEnergylPhysicsSG2014SGYWX[SGX 5.4 59

148 vΛ√surΛmΛntGoαGtμΛGtopTqu√rτGm√ssGνnG√ψψTπΛtsG oormuψ√cGsΛΛGtΛxt]GΛvΛntsGνnGppGcoψψνsνonsG√tG
 oormuψ√cGsΛΛGtΛxt]G}ΛVUGEuropeanlPhysicallJournallCSG2014SG_[SGY_]a 4.2 21

147 |tuΔyGoαGtμΛGproΔuctνonGoαGcμ√rγΛΔGpνonsSGτ√onsSG√nΔGprotonsGνnGpy≥GcoψψνsνonsG√tG oormuψ√cGsΛΛG
tΛxt]]UWY oormuψ√cGsΛΛGtΛxt]UGEuropeanlPhysicallJournallCSG2014SG_[SGYa[_ 4.2 71

(2014-2014)
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146 yro≥νnγGcoψorGcoμΛrΛncΛGΛααΛctsGνnGppGcoψψνsνonsG√tG oormuψ√cGsΛΛGtΛxt]UGEuropeanlPhysicallJournallCSG
2014SG_[SGYbWX 4.2 13

145 |Λ√rcμGαorGμΛ√vyGnΛutrνnosG√nΔG oormuψ√cGsΛΛGtΛxt]G≥osonsGwνtμGrνγμtTμ√nΔΛΔGcoupψνnγsGνnG
protonTprotonGcoψψνsνonsG√tG oormuψ√cGsΛΛGtΛxt]UGEuropeanlPhysicallJournallCSG2014SG_[SGZX[b 4.2 149

144 vΛ√surΛmΛntGoαGtopGqu√rτT√ntνqu√rτGp√νrGproΔuctνonGνnG√ssocν√tνonGwνtμG√G’GorG–G≥osonGνnGppG
coψψνsνonsG√tG oormuψ√cGsΛΛGtΛxt] oormuψ√cGsΛΛGtΛxt]UGEuropeanlPhysicallJournallCSG2014SG_[SGZW^W 4.2 29

143 vΛ√surΛmΛntGoαGΔνααΛrΛntν√ψGcrossGsΛctνonsGαorGtμΛGproΔuctνonGoαG√Gp√νrGoαGνsoψ√tΛΔGpμotonsGνnGppG
coψψνsνonsG√tG oormuψ√cGsΛΛGtΛxt]UGEuropeanlPhysicallJournallCSG2014SG_[SGZXYb 4.2 29

142 |Λ√rcμGαorGnΛutr√ψGv||vGqνγγsG≥osonsGΔΛc√yνnγGtoG√Gp√νrGoαGt√uGψΛptonsGνnGppGcoψψνsνonsUGJournallofl
HighlEnergylPhysicsSG2014SGYWX[SGX 5.4 70

141 vΛ√surΛmΛntGoαGpsΛuΔor√pνΔνtyGΔνstrν≥utνonsGoαGcμ√rγΛΔGp√rtνcψΛsGνnGprotonâ��protonGcoψψνsνonsG√tG
Osqrt{s}GfGaPG}ΛVG≥yGtμΛGlv|G√nΔG}x}nvGΛxpΛrνmΛntsUGEuropeanlPhysicallJournallCSG2014SG_[SGX 4.2 37

140 |Λ√rcμΛsGαorGΛψΛctrowΛ√τGproΔuctνonGoαGcμ√rγνnosSGnΛutr√ψνnosSG√nΔGsψΛptonsGΔΛc√yνnγGtoGψΛptonsG
√nΔG’SG–SG√nΔGqνγγsG≥osonsGνnGppGcoψψνsνonsG√tGa´ }ΛVUGEuropeanlPhysicallJournallCSG2014SG_[SGZWZ^ 4.2 183

139 x≥sΛrv√tνonGoαGtμΛGΔνpμotonGΔΛc√yGoαGtμΛGqνγγsG≥osonG√nΔGmΛ√surΛmΛntGoαGνtsGpropΛrtνΛsUG
EuropeanlPhysicallJournallCSG2014SG_[SGZW_^ 4.2 239

138 |Λ√rcμGαorGtμΛG√ssocν√tΛΔGproΔuctνonGoαGtμΛGqνγγsG≥osonGwνtμG√GtopTqu√rτGp√νrUGJournalloflHighl
EnergylPhysicsSG2014SGYWX[SGX 5.4 45

137 |tuΔyGoαGμ√ΔronνcGΛvΛntTsμ√pΛGv√rν√≥ψΛsGνnGmuψtνπΛtGανn√ψGst√tΛsGνnGppGcoψψνsνonsG√tGOGsqrt{s}GfG_GPG}ΛVUG
JournalloflHighlEnergylPhysicsSG2014SGYWX[SGX 5.4 3

136 |Λ√rcμGαorGst√nΔ√rΔGmoΔΛψGproΔuctνonGoαGαourGtopGqu√rτsGνnGtμΛGψΛptonGRGπΛtsGcμ√nnΛψGνnGppG
coψψνsνonsG√tGOGsqrt{s}faGPG}ΛVUGJournalloflHighlEnergylPhysicsSG2014SGYWX[SGX 5.4 15

135 rΔΛntνανc√tνonGtΛcμnνquΛsGαorGμνγμψyG≥oostΛΔG’G≥osonsGtμ√tGΔΛc√yGνntoGμ√ΔronsUGJournalloflHighl
EnergylPhysicsSG2014SGYWX[SGX 5.4 32

134 vΛ√surΛmΛntGoαGqνγγsG≥osonGproΔuctνonG√nΔGpropΛrtνΛsGνnGtμΛG’’GΔΛc√yGcμ√nnΛψGwνtμGψΛptonνcG
ανn√ψGst√tΛsUGJournalloflHighlEnergylPhysicsSG2014SGYWX[SGX 5.4 144

133 vΛ√surΛmΛntGoαGtμΛGOGtovΛrψνnΛ{t}GPGproΔuctνonGcrossGsΛctνonGνnGtμΛGΔνψΛptonGcμ√nnΛψGνnGppGcoψψνsνonsG
√tGOGsqrt{s}GPGfGaG}ΛVG2014SGYWX[SGX 3

132 |Λ√rcμGαorGtμΛG√ssocν√tΛΔGproΔuctνonGoαGtμΛGqνγγsG≥osonGwνtμG√GtopTqu√rτGp√νrG2014SGYWX[SGX 6

131 |Λ√rcμGαorGmνcroscopνcG≥ψ√cτGμoψΛsGνnGppGcoψψνsνonsG√tGOGsqrt{s}faGPG}ΛVUGJournalloflHighlEnergylPhysics
SG2013SGYWXZSGX 5.4 38

130 vΛ√surΛmΛntGoαGtμΛGOGu√m≥Δ√_{m√tμrm{≥}}ℓWGPGψναΛtνmΛGνnGppGcoψψνsνonsG√tGOGsqrt{s}f_GPG}ΛVUGJournall
oflHighlEnergylPhysicsSG2013SGYWXZSGX 5.4 14

129 |Λ√rcμΛsGαorGψonγTψνvΛΔGcμ√rγΛΔGp√rtνcψΛsGνnGppGcoψψνsνonsG√tGOGsqrt{s}GPGf_G√nΔGaG}ΛVUGJournalloflHighl
EnergylPhysicsSG2013SGYWXZSGX 5.4 96
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128 |tuΔyGoαGΛxcψusνvΛGtwoTpμotonGproΔuctνonGoαG’R’â��GνnGppGcoψψνsνonsG√tGOGsqrt{s}f_GPG}ΛVG√nΔG
constr√νntsGonG√nom√ψousGqu√rtνcGγ√uγΛGcoupψνnγsUGJournalloflHighlEnergylPhysicsSG2013SGYWXZSGX 5.4 56

127 x≥sΛrv√tνonGoαG√GnΛwG≥osonGwνtμGm√ssGnΛ√rGXY]GpΛVGνnGppGcoψψνsνonsG√tGOGsqrt{s}f_GPG√nΔGaG}ΛVUG
JournalloflHighlEnergylPhysicsSG2013SGYWXZSGX 5.4 261

126 |Λ√rcμGαorGtμΛGst√nΔ√rΔGmoΔΛψGqνγγsG≥osonGproΔucΛΔGνnG√ssocν√tνonGwνtμG√GtopTqu√rτGp√νrGνnGppG
coψψνsνonsG√tGtμΛGuqlUGJournalloflHighlEnergylPhysicsSG2013SGYWXZSGX 5.4 35

125 |tuΔνΛsGoαGπΛtGm√ssGνnGΔνπΛtG√nΔG’V–GRGπΛtGΛvΛntsUGJournalloflHighlEnergylPhysicsSG2013SGYWXZSGX 5.4 39

124 vΛ√surΛmΛntGoαGtμΛGOGm√tμrm{t}ovΛrψνnΛ{m√tμrm{t}}GPGproΔuctνonGcrossGsΛctνonGνnGtμΛG√ψψTπΛtGανn√ψG
st√tΛGνnGppGcoψψνsνonsG√tGOGsqrt{s}f_GPG}ΛVUGJournalloflHighlEnergylPhysicsSG2013SGYWXZSGX 5.4 14

123 |tuΔyGoαGtμΛGunΔΛrψyνnγGΛvΛntG√tGαorw√rΔGr√pνΔνtyGνnGppGcoψψνsνonsG√tGOG
sqrt{s}fWUbSYU_^Sdm√tμrm{√nΔ}d_dm√tμrm{}ΛV}GPUGJournalloflHighlEnergylPhysicsSG2013SGYWXZSGX 5.4 39

122 |Λ√rcμGαorGnΛwGpμysνcsGνnGΛvΛntsGwνtμGpμotonsSGπΛtsSG√nΔGmνssνnγGtr√nsvΛrsΛGΛnΛrγyGνnGppGcoψψνsνonsG
√tGOGsqrt{s}f_GPG}ΛVUGJournalloflHighlEnergylPhysicsSG2013SGYWXZSGX 5.4 15

121 |Λ√rcμGαorGnΛwGpμysνcsGνnGΛvΛntsGwνtμGs√mΛTsνγnGΔνψΛptonsG√nΔG≥GπΛtsGνnGppGcoψψνsνonsG√tGOGsqrt{s}faGPG
}ΛVUGJournalloflHighlEnergylPhysicsSG2013SGYWXZSGX 5.4 33

120 |Λ√rcμGνnGψΛptonνcGcμ√nnΛψsGαorGμΛ√vyGrΛson√ncΛsGΔΛc√yνnγGtoGψonγTψνvΛΔGnΛutr√ψGp√rtνcψΛsUGJournallofl
HighlEnergylPhysicsSG2013SGYWXZSGX 5.4 30

119 |Λ√rcμGαorGΛxotνcGrΛson√ncΛsGΔΛc√yνnγGνntoG’–V––GνnGppGcoψψνsνonsG√tGOGsqrt{s}f_GPG}ΛVUGJournallofl
HighlEnergylPhysicsSG2013SGYWXZSGX 5.4 16

118 |Λ√rcμGαorGsupΛrsymmΛtryGνnGppGcoψψνsνonsG√tG oormuψ√cGsΛΛGtΛxt]G}ΛVGνnGΛvΛntsGwνtμG√GsνnγψΛGψΛptonSG
πΛtsSG√nΔGmνssνnγGtr√nsvΛrsΛGmomΛntumUGEuropeanlPhysicallJournallCSG2013SG_ZSGY[W[ 4.2 15

117 |Λ√rcμGαorG√Gst√nΔ√rΔTmoΔΛψTψντΛGqνγγsG≥osonGwνtμG√Gm√ssGνnGtμΛGr√nγΛGX[]GtoGXWWWGpΛVG√tGtμΛGuqlUG
EuropeanlPhysicallJournallCSG2013SG_ZSGY[^b 4.2 49

116
vΛ√surΛmΛntGoαGtμΛGproΔuctνonGcrossGsΛctνonGαorGOGm√tμrm{–}γ√mm√GtoGnuGovΛrψνnΛ{nu}γ√mm√GPGνnG
ppGcoψψνsνonsG√tGOGsqrt{s}GfG_GPG}ΛVG√nΔGψνmνtsGonG––˛‡G√nΔG–˛‡˛‡GtrνpψΛGγ√uγΛG≥osonGcoupψνnγsUGJournallofl
HighlEnergylPhysicsSG2013SGYWXZSGX

5.4 12

115
vΛ√surΛmΛntGoαGtμΛG’T≥osonGμΛψνcνtyGνnGtopTqu√rτGΔΛc√ysGαromGOGm√tμrm{t}ovΛrψνnΛ{m√tμrm{t}}GPG
proΔuctνonGνnGψΛptonRπΛtsGΛvΛntsGνnGppGcoψψνsνonsG√tGOGsqrt{s}f_GPG}ΛVUGJournalloflHighlEnergylPhysicsSG
2013SGYWXZSGX

5.4 25

114
|Λ√rcμGαorGsupΛrsymmΛtryGνnGμ√ΔronνcGανn√ψGst√tΛsGwνtμGmνssνnγGtr√nsvΛrsΛGΛnΛrγyGusνnγGtμΛG
v√rν√≥ψΛsG√nΔG≥Tqu√rτGmuψtνpψνcνtyGνnGppGcoψψνsνonsG√tG oormuψ√cGsΛΛGtΛxt]UGEuropeanlPhysicallJournallCSG
2013SG_ZSGY]^a

4.2 82

113
vΛ√surΛmΛntGoαGtμΛGμ√ΔronνcG√ctνvνtyGνnGΛvΛntsGwνtμG√G–G√nΔGtwoGπΛtsG√nΔGΛxtr√ctνonGoαGtμΛGcrossG
sΛctνonGαorGtμΛGΛψΛctrowΛ√τGproΔuctνonGoαG√G–GwνtμGtwoGπΛtsGνnGppGcoψψνsνonsG√tGOGsqrt{s}f_GPG}ΛVUG
JournalloflHighlEnergylPhysicsSG2013SGYWXZSGX

5.4 10

112 vΛ√surΛmΛntGoαGm√ssΛsGνnGtμΛG oormuψ√cGsΛΛGtΛxt]GsystΛmG≥yGτνnΛm√tνcGΛnΔpoνntsGνnGppGcoψψνsνonsG√tG
 oormuψ√cGsΛΛGtΛxt]UGEuropeanlPhysicallJournallCSG2013SG_ZSGY[b[ 4.2 37

111 |Λ√rcμGαorGpμysνcsG≥ΛyonΔGtμΛGst√nΔ√rΔGmoΔΛψGνnGΛvΛntsGwνtμGψΛptonsSGπΛtsSG√nΔGψ√rγΛGtr√nsvΛrsΛG
momΛntumGνm≥√ψ√ncΛGνnGppGcoψψνsνonsG√tG oormuψ√cGsΛΛGtΛxt]UGEuropeanlPhysicallJournallCSG2013SG_ZSGY[bZ4.2 10
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110 vΛ√surΛmΛntGoαGtμΛGOm√tμrm{t}≥√r{m√tμrm{t}}PGproΔuctνonGcrossGsΛctνonGνnGtμΛGˇ�RπΛtsGcμ√nnΛψGνnGppG
coψψνsνonsG√tGOsqrt{s}f_Gm≥ox{}ΛV}PUGEuropeanlPhysicallJournallCSG2013SG_ZSGX 4.2 21

109 sΛtG√nΔGunΔΛrψyνnγGΛvΛntGpropΛrtνΛsG√sG√GαunctνonGoαGcμ√rγΛΔTp√rtνcψΛGmuψtνpψνcνtyGνnGprotonTprotonG
coψψνsνonsG√tG oormuψ√cGsΛΛGtΛxt]UGEuropeanlPhysicallJournallCSG2013SG_ZSGY^_[ 4.2 24

108 |Λ√rcμGαorGtopTsqu√rτGp√νrGproΔuctνonGνnGtμΛGsνnγψΛTψΛptonGανn√ψGst√tΛGνnGppGcoψψνsνonsG√tGOsqrt{s}faG
m√tμrm{}ΛV}PUGEuropeanlPhysicallJournallCSG2013SG_ZSGX 4.2 162

107 vΛ√surΛmΛntGoαGtμΛGΔνααΛrΛntν√ψG√nΔGΔou≥ψΛTΔνααΛrΛntν√ψGmrΛψψT”√nGcrossGsΛctνonsGνnGprotonTprotonG
coψψνsνonsG√tGOGsqrt{s}GPGfG_G}ΛVUGJournalloflHighlEnergylPhysicsSG2013SGYWXZSGX 5.4 43

106 vΛ√surΛmΛntGoαGtμΛGcrossGsΛctνonG√nΔG√nγuψ√rGcorrΛψ√tνonsGαorG√ssocν√tΛΔGproΔuctνonGoαG√G–G≥osonG
wνtμG≥Gμ√ΔronsGνnGppGcoψψνsνonsG√tGOGsqrt{s}GPGfG_G}ΛVUGJournalloflHighlEnergylPhysicsSG2013SGYWXZSGX 5.4 26

105
vΛ√surΛmΛntGoαGtμΛGr√tνoGoαGtμΛGνncψusνvΛGZTπΛtGcrossGsΛctνonGtoGtμΛGνncψusνvΛGYTπΛtGcrossGsΛctνonGνnG
ppGcoψψνsνonsG√tGOsqrt{s}GfG_Gm√tμrm{}ΛV}PG√nΔGανrstGΔΛtΛrmνn√tνonGoαGtμΛGstronγGcoupψνnγGconst√ntGνnG
tμΛG}ΛVGr√nγΛUGEuropeanlPhysicallJournallCSG2013SG_ZSGX

4.2 50

104 vΛ√surΛmΛntGoαGtμΛG’R’â��GcrossGsΛctνonGνnGppGcoψψνsνonsG√tGOsqrt{s}GfG_m≥ox{G}ΛV}PG√nΔGψνmνtsGonG
√nom√ψousG’’˛‡G√nΔG’’–GcoupψνnγsUGEuropeanlPhysicallJournallCSG2013SG_ZSGX 4.2 56

103 |Λ√rcμGαorGn√rrowGrΛson√ncΛsG√nΔGqu√ntumG≥ψ√cτGμoψΛsGνnGνncψusνvΛG√nΔG≥Tt√γγΛΔGΔνπΛtGm√ssGspΛctr√G
αromGppGcoψψνsνonsG√tGOGsqrt{s}f_GPG}ΛVUGJournalloflHighlEnergylPhysicsSG2013SGYWXZSGX 5.4 37

102 vΛ√surΛmΛntGoαGtμΛG––GproΔuctνonGcrossGsΛctνonG√nΔGsΛ√rcμGαorG√nom√ψousGcoupψνnγsGνnGYâ��Yâ��hGανn√ψG
st√tΛsGνnGppGcoψψνsνonsG√tGOGsqrt{s}f_GPG}ΛVUGJournalloflHighlEnergylPhysicsSG2013SGYWXZSGX 5.4 39

101 |Λ√rcμGαorGsupΛrsymmΛtryGνnGανn√ψGst√tΛsGwνtμGmνssνnγGtr√nsvΛrsΛGΛnΛrγyG√nΔGWSGXSGYSGorGâ�¥ZG≥Tqu√rτG
πΛtsGνnG_G}ΛVGppGcoψψνsνonsGusνnγGtμΛGv√rν√≥ψΛG˛–G}UGJournalloflHighlEnergylPhysicsSG2013SGYWXZSGX 5.4 29

100 |Λ√rcμGαorGμΛ√vyGqu√rτsGΔΛc√yνnγGνntoG√GtopGqu√rτG√nΔG√G’GorG–G≥osonGusνnγGψΛptonGRGπΛtsGΛvΛntsGνnG
ppGcoψψνsνonsG√tGOGsqrt{s}f_GPG}ΛVUGJournalloflHighlEnergylPhysicsSG2013SGYWXZSGX 5.4 12

99 vΛ√surΛmΛntGoαGtμΛGsumGoαG’’G√nΔG’–GproΔuctνonGwνtμG’RΔνπΛtGΛvΛntsGνnGppGcoψψνsνonsG√tG
 oormuψ√cGsΛΛGtΛxt]UGEuropeanlPhysicallJournallCSG2013SG_ZSGYYaZ 4.2 45

98 vΛ√surΛmΛntGoαGΔνααΛrΛntν√ψGtopTqu√rτTp√νrGproΔuctνonGcrossGsΛctνonsGνnGppGcoψψνsνonsG√tGOsqrt{s}GfG_G
m√tμrm{}ΛV}PUGEuropeanlPhysicallJournallCSG2013SG_ZSGX 4.2 102

97 |Λ√rcμGαorGnΛwGpμysνcsGνnGΛvΛntsGwνtμGs√mΛTsνγnGΔνψΛptonsG√nΔG≥GπΛtsGνnGppGcoψψνsνonsG√tGOGsqrt{s}faGPG
}ΛVG2013SGYWXZSGX 2

96 |Λ√rcμGαorGμΛ√vyG≥ottomTψντΛGqu√rτsGνnG[UbGα≥â��XGoαGppGcoψψνsνonsG√tGOGsqrtG{s}GfG_GPG}ΛVUGJournalloflHighl
EnergylPhysicsSG2012SGYWXYSGX 5.4 44

95 |Λ√rcμGαorG√nom√ψousGproΔuctνonGoαGmuψtνψΛptonGΛvΛntsGνnGppGcoψψνsνonsG√tGOGsqrtG{s}GfG_S}ΛVGPUG
JournalloflHighlEnergylPhysicsSG2012SGYWXYSGX 5.4 65

94 |Λ√rcμGαorG√GψνγμtGcμ√rγΛΔGqνγγsG≥osonGνnGtopGqu√rτGΔΛc√ysGνnGppGcoψψνsνonsG√tGOGsqrtG{s}GfG_d}ΛVGPUG
JournalloflHighlEnergylPhysicsSG2012SGYWXYSGX 5.4 101

93 |Λ√rcμGαorGψΛptonνcGΔΛc√ysGoαG’hG≥osonsGνnGppGcoψψνsνonsG√tGOGsqrtG{s}GfG{_}GPG}ΛVUGJournalloflHighl
EnergylPhysicsSG2012SGYWXYSGX 5.4 43
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92 |Λ√rcμGαorGstoppΛΔGψonγTψνvΛΔGp√rtνcψΛsGproΔucΛΔGνnGppGcoψψνsνonsG√tGOGsqrtG{s}GfG{tΛxt{_}ΛV}}GPUGJournall
oflHighlEnergylPhysicsSG2012SGYWXYSGX 5.4 17

91 |Λ√rcμGαorGnΛwGpμysνcsGνnGΛvΛntsGwνtμGs√mΛTsνγnGΔνψΛptonsG√nΔG≥Tt√γγΛΔGπΛtsGνnGppGcoψψνsνonsG√tGOGsqrtG
{s}GfG_GPG}ΛVUGJournalloflHighlEnergylPhysicsSG2012SGYWXYSGX 5.4 24

90 vΛ√surΛmΛntGoαGtμΛGunΔΛrψyνnγGΛvΛntG√ctνvνtyGνnGppGcoψψνsνonsG√tGOGsqrtG{s}GfGWUbGPG√nΔG_G}ΛVGwνtμGtμΛG
novΛψGπΛtT√rΛ√VmΛΔν√nG√ppro√cμUGJournalloflHighlEnergylPhysicsSG2012SGYWXYSGX 5.4 11

89 |Λ√rcμGαorG√nom√ψousGOGtovΛrψνnΛGtGPGproΔuctνonGνnGtμΛGμνγμψyT≥oostΛΔG√ψψTμ√ΔronνcGανn√ψGst√tΛUG
JournalloflHighlEnergylPhysicsSG2012SGYWXYSGX 5.4 57

88 |Λ√rcμGαorGΔ√rτGm√ttΛrG√nΔGψ√rγΛGΛxtr√GΔνmΛnsνonsGνnGmonoπΛtGΛvΛntsGνnGppGcoψψνsνonsG√tGOGsqrtG{s}GfG
{_}GPG}ΛVUGJournalloflHighlEnergylPhysicsSG2012SGYWXYSGX 5.4 155

87 |Λ√rcμGαorG√GαΛrmνopμo≥νcGqνγγsG≥osonGνnGppGcoψψνsνonsG√tGOGsqrtG{s}GfG_GPG}ΛVUGJournalloflHighlEnergyl
PhysicsSG2012SGYWXYSGX 5.4 13

86 |Λ√rcμGαorGsupΛrsymmΛtryGνnGμ√ΔronνcGανn√ψGst√tΛsGusνnγGvG}YGνnGppGcoψψνsνonsG√tGOGsqrt{s}f_GPG}ΛVUG
JournalloflHighlEnergylPhysicsSG2012SGYWXYSGX 5.4 92

85 vΛ√surΛmΛntGoαGπΛtGαr√γmΛnt√tνonGνntoGcμ√rγΛΔGp√rtνcψΛsGνnGppG√nΔGy≥y≥GcoψψνsνonsG√tGOG
sqrt{{{s_{m√tμrm{ww}}}}}GfGYU_^GPG}ΛVUGJournalloflHighlEnergylPhysicsSG2012SGYWXYSGX 5.4 73

84 vΛ√surΛmΛntGoαGtμΛGOGm√tμrm{t}ovΛrψνnΛ{m√tμrm{t}}GPGproΔuctνonGcrossGsΛctνonGνnGtμΛGΔνψΛptonG
cμ√nnΛψGνnGppGcoψψνsνonsG√tGOGsqrt{s}f_GPG}ΛVUGJournalloflHighlEnergylPhysicsSG2012SGYWXYSGX 5.4 64

83
|Λ√rcμGαorGΛxcψusνvΛGorGsΛmνTΛxcψusνvΛG˛‡˛‡GproΔuctνonG√nΔGo≥sΛrv√tνonGoαGΛxcψusνvΛG√nΔG
sΛmνTΛxcψusνvΛGΛRΛâ��GproΔuctνonGνnGppGcoψψνsνonsG√tGOGsqrt{s}f_GPG}ΛVUGJournalloflHighlEnergylPhysicsSG
2012SGYWXYSGX

5.4 45

82 |Λ√rcμGαorGtμΛGst√nΔ√rΔGmoΔΛψGqνγγsG≥osonGproΔucΛΔGνnG√ssocν√tνonGwνtμG’G√nΔG–G≥osonsGνnGppG
coψψνsνonsG√tGOGsqrt{s}f_GP}ΛVUGJournalloflHighlEnergylPhysicsSG2012SGYWXYSGX 5.4 6

81 |Λ√rcμGαorGΛψΛctrowΛ√τGproΔuctνonGoαGcμ√rγνnosG√nΔGnΛutr√ψνnosGusνnγGψΛptonνcGανn√ψGst√tΛsGνnGppG
coψψνsνonsG√tGOGsqrt{s}f_GPG}ΛVUGJournalloflHighlEnergylPhysicsSG2012SGYWXYSGX 5.4 41

80 |Λ√rcμGαorGnΛwGpμysνcsGwνtμGψonγTψνvΛΔGp√rtνcψΛsGΔΛc√yνnγGtoGpμotonsG√nΔGmνssνnγGΛnΛrγyGνnGppG
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