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j Paper IF Citations

544
rnγlusψvνGΞnμGμψππνrνntψΞlGγrossGsνγtψonGmνΞsurνmνntsGoπGsψnτlνGtopGquΞrkGproμuγtψonGψnGΞssoγψΞtψonG
wψtφGΞGZGαosonGψnGprotonTprotonGγollψsψonsGΞtGKKGsqrt{s}GKKGfGXZG}ν’UGJournalpofpHighpEnergypPhysicsSG
2022SGYWYYSGX

5.4 0

543
|νΞrγφGπorGπlΞvorTγφΞnτψnτGnνutrΞlGγurrνntGψntνrΞγtψonsGoπGtφνGtopGquΞrkGΞnμGtφνGqψττsGαosonG
μνγΞyψnτGtoGΞGαottomGquΞrkTΞntψquΞrkGpΞψrGΞtGKKGsqrt{s}GKKGfGXZG}ν’UGJournalpofpHighpEnergypPhysicsSG
2022SGYWYYSGX

5.4 1

542 |νΞrγφGπorGlonτTlψvνμGpΞrtψγlνsGμνγΞyψnτGtoGlνptonsGwψtφGlΞrτνGψmpΞγtGpΞrΞmνtνrGψnGprotonTprotonG
γollψsψonsGΞtGUUGEuropeanpPhysicalpJournalpCSG2022SGaYSGX]Z 4.2 0

541 |tuμyGoπGμψjνtGνvνntsGwψtφGlΞrτνGrΞpψμψtyGsνpΞrΞtψonGψnGprotonTprotonGγollψsψonsGΞtGKKGsqrt{s}GKKGfG
YU_^G}ν’UGJournalpofpHighpEnergypPhysicsSG2022SGYWYYSGX 5.4

540 ’νγtorGαosonGsγΞttνrψnτGproγνssνscG|tΞtusGΞnμGprospνγtsUGReviewspinpPhysicsSG2022SGXWWW_X 11.3 0

539 |νΞrγφGπorGlowTmΞssGμψlνptonGrνsonΞnγνsGψnGqψττsGαosonGμνγΞysGtoGπourTlνptonGπψnΞlGstΞtνsGψnG
protonTprotonGγollψsψonsGΞtGUUGEuropeanpPhysicalpJournalpCSG2022SGaYSGYbW 4.2 0

538
|νΞrγφGπorGsupνrsymmνtryGψnGπψnΞlGstΞtνsGwψtφGtwoGorGtφrννGsoπtGlνptonsGΞnμGmψssψnτGtrΞnsvνrsνG
momνntumGψnGprotonTprotonGγollψsψonsGΞtGKKGsqrt{s}GKKGfGXZG}ν’UGJournalpofpHighpEnergypPhysicsSG
2022SGYWYYSGX

5.4 0

537 |νΞrγφGπorGΞGrψτφtTφΞnμνμG–GαosonGΞnμGΞGφνΞvyGnνutrψnoGψnGprotonTprotonGγollψsψonsGΞtGKKGsqrt{s}GKKG
fGXZG}ν’UGJournalpofpHighpEnergypPhysicsSG2022SGYWYYSGX 5.4 0

536 |νΞrγφGπorGΞGφνΞvyGrνsonΞnγνGμνγΞyψnτGψntoGΞGtopGquΞrkGΞnμGΞG–GαosonGψnGtφνGlνptonRjνtsGπψnΞlGstΞtνG
ΞtGKKGsqrt{s}GKKGfGXZG}ν’UGJournalpofpHighpEnergypPhysicsSG2022SGYWYYSGX 5.4 0

535 |νΞrγφGπorGφνΞvyGrνsonΞnγνsGμνγΞyψnτGtoGZZGorGZ–GΞnμGΞxψonTlψkνGpΞrtψγlνsGmνμψΞtψnτGnonrνsonΞntG
ZZGorGZqGproμuγtψonGΞtGKKGsqrt{s}GKKGfGXZG}ν’UGJournalpofpHighpEnergypPhysicsSG2022SGYWYYSGX 5.4 0

534 vνΞsurνmνntGΞnμGzlmGΞnΞlysψsGoπGμouαlνTμψππνrνntψΞlGψnγlusψvνGjνtGγrossGsνγtψonsGψnGprotonTprotonG
γollψsψonsGΞtGKKGsqrt{s}GKKGfGXZG}ν’UGJournalpofpHighpEnergypPhysicsSG2022SGYWYYSGX 5.4 0

533 vνΞsurνmνntGoπGtφνGψnγlusψvνGKKGmΞtφrm{t}ovνrlψnν{mΞtφrm{t}}GKKGproμuγtψonGγrossGsνγtψonGψnG
protonTprotonGγollψsψonsGΞtGKKGsqrt{s}GKKGfG]UWYG}ν’UGJournalpofpHighpEnergypPhysicsSG2022SGYWYYSGX 5.4

532 lomαψnνμGsνΞrγφνsGπorGtφνGproμuγtψonGoπGsupνrsymmνtrψγGtopGquΞrkGpΞrtnνrsGψnGprotonTprotonG
γollψsψonsGΞtUGEuropeanpPhysicalpJournalpCSG2021SGaXSGb_W 4.2 3

531 vνΞsurνmνntsGoπGproμuγtψonGγrossGsνγtψonsGΞnμGγonstrΞψntsGonGΞnomΞlousGtrψplνGτΞuτνGγouplψnτsG
ΞtUGEuropeanpPhysicalpJournalpCSG2021SGaXSGYWW 4.2 5

530 mνvνlopmνntGΞnμGvΞlψμΞtψonGoπGqn{–rp´ _GtunνsGπromGlv|GunμνrlyψnτTνvνntGmνΞsurνmνntsUG
EuropeanpPhysicalpJournalpCSG2021SGaXSGZXY 4.2 1

529 vνΞsurνmνntGoπGtφνGqψττsGαosonGproμuγtψonGrΞtνGψnGΞssoγψΞtψonGwψtφGtopGquΞrksGψnGπψnΞlGstΞtνsGwψtφG
νlνγtronsSGmuonsSGΞnμGφΞμronψγΞllyGμνγΞyψnτGtΞuGlνptonsGΞtUGEuropeanpPhysicalpJournalpCSG2021SGaXSGZ_a 4.2 5

528 vνΞsurνmνntsGoπGproμuγtψonGγrossGsνγtψonsGoπGtφνGqψττsGαosonGψnGtφνGπourTlνptonGπψnΞlGstΞtνGψnG
protonTprotonGγollψsψonsGΞtUGEuropeanpPhysicalpJournalpCSG2021SGaXSG[aa 4.2 5
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527 |tΞnμΞrμGmoμνlGno}GνππνγtsGψnGvνγtorTαosonGsγΞttνrψnτGΞtGtφνGuqlUGPhysicalpReviewpDSG2021SGXW[SG 4.9 3

526 vνΞsurνmνntsGoπGqψττsGαosonGproμuγtψonGγrossGsνγtψonsGΞnμGγouplψnτsGψnGtφνGμψpφotonGμνγΞyG
γφΞnnνlGΞtGOGsqrt{mΞtφrm{s}}GPGfGXZG}ν’UGJournalpofpHighpEnergypPhysicsSG2021SGYWYXSGX 5.4 3

525 |νΞrγφGπorGμΞrkGmΞttνrGproμuγνμGψnGΞssoγψΞtψonGwψtφGΞGlνptonψγΞllyGμνγΞyψnτGαosonGψnGprotonTprotonG
γollψsψonsGΞtUGEuropeanpPhysicalpJournalpCSG2021SGaXSGXZ 4.2 7

524 |νΞrγφGπorGtopGsquΞrkGpΞψrGproμuγtψonGusψnτGμψlνptonGπψnΞlGstΞtνsGψnGγollψsψonGμΞtΞGγollνγtνμGΞtUG
EuropeanpPhysicalpJournalpCSG2021SGaXSGZ 4.2 5

523 v~|ψlcGΞGmoμνlTunspνγψπψγGsνΞrγφGπorGnνwGpφysψγsGψnGprotonTprotonGγollψsψonsGΞtUGEuropeanpPhysicalp
JournalpCSG2021SGaXSG^Yb 4.2 4

522 |νΞrγφGπorGΞGφνΞvyGvνγtorGrνsonΞnγνGμνγΞyψnτGtoGΞG´ αosonGΞnμGΞGqψττsGαosonGψnGprotonTprotonG
γollψsψonsGΞtUGEuropeanpPhysicalpJournalpCSG2021SGaXSG^aa 4.2 0

521 |νΞrγφGπorGγφΞrτνμGqψττsGαosonsGproμuγνμGψnGvνγtorGαosonGπusψonGproγνssνsGΞnμGμνγΞyψnτGψntoG
vνγtorGαosonGpΞψrsGψnGprotonTprotonGγollψsψonsGΞtUGEuropeanpPhysicalpJournalpCSG2021SGaXSG_YZ 4.2 3

520 vνΞsurνmνntsGoπGΞnτulΞrGμψstΞnγνGΞnμGmomνntumGrΞtψoGμψstrψαutψonsGψnGtφrννTjνtGΞnμGRGtwoTjνtG
πψnΞlGstΞtνsGψnGγollψsψonsUGEuropeanpPhysicalpJournalpCSG2021SGaXSGa]Y 4.2 0

519 yrνγψsψonGlumψnosψtyGmνΞsurνmνntGψnGprotonTprotonGγollψsψonsGΞtGψnGYWX]GΞnμGYWX^GΞtGlv|UG
EuropeanpPhysicalpJournalpCSG2021SGaXSGaWW 4.2 7

518 |ΞmνG|ψτnG––G|tuμψνsG~sψnτGno}GΞtGuqlUGSpringerpProceedingspinpPhysicsSG2021SGa^bTa_Z 0.2

517 yνrπormΞnγνGoπGtφνGlv|GuνvνlTXGtrψττνrGψnGprotonTprotonGγollψsψonsGΞtGâ��sGfGXZG}ν’UGJournalpofp
InstrumentationSG2020SGX]SGyXWWX_TyXWWX_ 1 23

516 no}GtrψΞnτlνsGψnGtφνGsΞmνTsψτnG––GsγΞttνrψnτGproγνssGΞtGtφνGquTuqlGΞnμGqnTuqlUGEuropeanpPhysicalp
JournalpCSG2020SGaWSGX 4.2 4

515 |νΞrγφGπorGμψrνγtGpΞψrGproμuγtψonGoπGsupνrsymmνtrψγGpΞrtnνrsGtoGtφνGlνptonGψnGprotonTprotonG
γollψsψonsGΞtUGEuropeanpPhysicalpJournalpCSG2020SGaWSGXab 4.2 3

514 vψxνμGφψτφνrTorμνrGΞnψsotropψγGπlowGΞnμGnonlψnνΞrGrνsponsνGγoνππψγψνntsGoπGγφΞrτνμGpΞrtψγlνsGψnG
γollψsψonsGΞtGΞnμG]UWYUGEuropeanpPhysicalpJournalpCSG2020SGaWSG]Z[ 4.2 6

513 vνΞsurνmνntGoπGνlνγtrowνΞkGproμuγtψonGoπGΞGαosonGψnGΞssoγψΞtψonGwψtφGtwoGjνtsGψnGprotonTprotonG
γollψsψonsGΞtUGEuropeanpPhysicalpJournalpCSG2020SGaWSG[Z 4.2 6

512 nvψμνnγνGπorGOtνxtG{–}tνxtG{–}PGproμuγtψonGπromGμouαlνTpΞrtonGψntνrΞγtψonsGψnGprotonâ��protonG
γollψsψonsGΞtGOsqrt{s}GfGXZGStνxtG{}ν’}GPUGEuropeanpPhysicalpJournalpCSG2020SGaWSGX 4.2 4

511 |νΞrγφGπorGproμuγtψonGoπGπourGtopGquΞrksGψnGπψnΞlGstΞtνsGwψtφGsΞmνTsψτnGorGmultψplνGlνptonsGψnG
protonTprotonGγollψsψonsGΞtUGEuropeanpPhysicalpJournalpCSG2020SGaWSG_] 4.2 24

510 |νΞrγφνsGπorGpφysψγsGανyonμGtφνGstΞnμΞrμGmoμνlGwψtφGtφνGvΞrψΞαlνGψnGφΞμronψγGπψnΞlGstΞtνsGwψtφGΞnμG
wψtφoutGμψsΞppνΞrψnτGtrΞγksGψnGprotonTprotonGγollψsψonsGΞtUGEuropeanpPhysicalpJournalpCSG2020SGaWSGZ 4.2 16
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509 nxtrΞγtψonGΞnμGvΞlψμΞtψonGoπGΞGnνwGsνtGoπGlv|GpytφψΞaGtunνsGπromGunμνrlyψnτTνvνntGmνΞsurνmνntsUG
EuropeanpPhysicalpJournalpCSG2020SGaWSG[ 4.2 61

508 jGmultψTμψmνnsψonΞlGsνΞrγφGπorGnνwGφνΞvyGrνsonΞnγνsGμνγΞyψnτGtoGαoostνμGSGSGorGαosonGpΞψrsGψnGtφνG
μψjνtGπψnΞlGstΞtνGΞtGXZ´ UGEuropeanpPhysicalpJournalpCSG2020SGaWSGYZ_ 4.2 10

507 vνΞsurνmνntGoπGsψnτlνTμψππrΞγtψvνGμψjνtGproμuγtψonGψnGprotonTprotonGγollψsψonsGΞtGwψtφGtφνGlv|GΞnμG
}x}nvGνxpνrψmνntsUGEuropeanpPhysicalpJournalpCSG2020SGaWSGXX^[ 4.2 0

506 vνΞsurνmνntGoπGμψππνrνntψΞlGγrossGsνγtψonsGΞnμGγφΞrτνGrΞtψosGπorGTγφΞnnνlGsψnτlνGtopGquΞrkG
proμuγtψonGψnGprotonTprotonGγollψsψonsGΞtUGEuropeanpPhysicalpJournalpCSG2020SGaWSGZ_W 4.2 4

505
vνΞsurνmνntGoπGOφαoxG{t}{αΞr{φαoxG{t}}}PGnormΞlψsνμGmultψTμψππνrνntψΞlGγrossGsνγtψonsGψnGO{tνxtG
{p}}{tνxtG{p}}GPGγollψsψonsGΞtGOsqrt{s}fXZS{tνxtG{}ν’}}GPSGΞnμGsψmultΞnνousGμνtνrmψnΞtψonGoπGtφνGstronτG
γouplψnτGstrνnτtφSGtopGquΞrkGpolνGmΞssSGΞnμGpΞrtonGμψstrψαutψonGπunγtψonsUGEuropeanpPhysicalp
JournalpCSG2020SGaWSGX

4.2 13

504 jGmννpGwνurΞlGwνtworkGπorG|ψmultΞnνousGnstψmΞtψonGoπGαGsνtGnnνrτyGΞnμG{νsolutψonUGComputingp
andpSoftwarepforpBigpScienceSG2020SG[SGXW 6 3

503 yνrπormΞnγνGoπGtφνGrνγonstruγtψonGΞnμGψμνntψπψγΞtψonGoπGφψτφTmomνntumGmuonsGψnGprotonTprotonG
γollψsψonsGΞtGâ��sGfGXZG}ν’UGJournalpofpInstrumentationSG2020SGX]SGyWYWY_TyWYWY_ 1 11

502 lΞlψαrΞtψonGoπGtφνGlv|GφΞμronGγΞlorψmνtνrsGusψnτGprotonTprotonGγollψsψonGμΞtΞGΞtGâ��sGfGXZG}ν’UG
JournalpofpInstrumentationSG2020SGX]SGyW]WWYTyW]WWY 1

501 |tuμyGoπGγνntrΞlGνxγlusψvνGproμuγtψonGψnGprotonTprotonGγollψsψonsGΞtGΞnμGXZ}ν’UGEuropeanpPhysicalp
JournalpCSG2020SGaWSG_Xa 4.2 2

500 |νΞrγφGπorGpφysψγsGανyonμGtφνGstΞnμΞrμGmoμνlGψnGνvνntsGwψtφGjνtsGΞnμGtwoGsΞmνTsψτnGorGΞtGlνΞstG
tφrννGγφΞrτνμGlνptonsGψnGprotonTprotonGγollψsψonsGΞtUGEuropeanpPhysicalpJournalpCSG2020SGaWSG_]Y 4.2 2

499 jzψmutφΞlGsνpΞrΞtψonGψnGnνΞrlyGαΞγkTtoTαΞγkGjνtGtopoloτψνsGψnGψnγlusψvνGYTGΞnμGZTjνtGνvνntsGψnG
γollψsψonsGΞtUGEuropeanpPhysicalpJournalpCSG2019SG_bSG__Z 4.2 0

498 |νΞrγφGπorGγφΞrτνμGqψττsGαosonsGψnGtφνGq´–GTgGˇ�´–˛‰ˇ�GμνγΞyGγφΞnnνlGψnGprotonTprotonGγollψsψonsGΞtGOG
sqrt{s}fXZGPG}ν’UGJournalpofpHighpEnergypPhysicsSG2019SGYWXbSGX 5.4 24

497 |νΞrγφGπorGrνsonΞntGproμuγtψonGoπGsνγonμTτνnνrΞtψonGslνptonsGwψtφGsΞmνTsψτnGμψmuonGνvνntsGψnG
protonTprotonGγollψsψonsGΞtUGEuropeanpPhysicalpJournalpCSG2019SG_bSGZW] 4.2 2

496
|νΞrγφGπorGsupνrsymmνtryGwψtφGΞGγomprνssνμGmΞssGspνγtrumGψnGtφνGvνγtorGαosonGπusψonGtopoloτyG
wψtφGXTlνptonGΞnμGWTlνptonGπψnΞlGstΞtνsGψnGprotonTprotonGγollψsψonsGΞtGOGsqrt{s}GPGfGXZG}ν’UGJournalpofp
HighpEnergypPhysicsSG2019SGYWXbSGX

5.4 8

495 |νΞrγφGπorGΞGlowTmΞssGˇ�â��ˇ�RGrνsonΞnγνGψnGΞssoγψΞtψonGwψtφGΞGαottomGquΞrkGψnGprotonTprotonG
γollψsψonsGΞtGOGsqrt{s}GPGfGXZG}ν’UGJournalpofpHighpEnergypPhysicsSG2019SGYWXbSGX 5.4 4

494
|νΞrγφGπorGtφνGΞssoγψΞtνμGproμuγtψonGoπGtφνGqψττsGαosonGΞnμGΞGvνγtorGαosonGψnGprotonTprotonG
γollψsψonsGΞtGOGsqrt{s}GPGfGXZG}ν’GvψΞGqψττsGαosonGμνγΞysGtoGˇ�GlνptonsUGJournalpofpHighpEnergypPhysicsSG
2019SGYWXbSGX

5.4 3

493 |νΞrγφGπorGtφνGpΞψrGproμuγtψonGoπGlψτφtGtopGsquΞrksGψnGtφνGν´–˛…hGπψnΞlGstΞtνGψnGprotonTprotonGγollψsψonsG
ΞtGOGsqrt{s}fXZGPG}ν’UGJournalpofpHighpEnergypPhysicsSG2019SGYWXbSGX 5.4 4

492 lomαψnνμGmνΞsurνmνntsGoπGqψττsGαosonGγouplψnτsGψnGprotonTprotonGγollψsψonsGΞtUGEuropeanp
PhysicalpJournalpCSG2019SG_bSG[YX 4.2 153
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491 |νΞrγφGπorGsupνrsymmνtryGψnGνvνntsGwψtφGΞGpφotonSGjνtsSGTjνtsSGΞnμGmψssψnτGtrΞnsvνrsνGmomνntumGψnG
protonTprotonGγollψsψonsGΞtGXZUGEuropeanpPhysicalpJournalpCSG2019SG_bSG[[[ 4.2 1

490
vνΞsurνmνntsGoπGtφνGppGTgG–ZGψnγlusψvνGΞnμGμψππνrνntψΞlGproμuγtψonGγrossGsνγtψonsGΞnμGγonstrΞψntsG
onGγφΞrτνμGΞnomΞlousGtrψplνGτΞuτνGγouplψnτsGΞtGOGsqrt{s}GPGfGXZG}ν’UGJournalpofpHighpEnergypPhysicsSG
2019SGYWXbSGX

5.4 10

489 vνΞsurνmνntGoπGtφνGproμuγtψonGγrossGsνγtψonSGtφνGtopGquΞrkGmΞssSGΞnμGtφνGstronτGγouplψnτG
γonstΞntGusψnτGμψlνptonGνvνntsGψnGppGγollψsψonsGΞtUGEuropeanpPhysicalpJournalpCSG2019SG_bSGZ^a 4.2 27

488 vνΞsurνmνntGoπGtφνGνnνrτyGμνnsψtyGΞsGΞGπunγtψonGoπGpsνuμorΞpψμψtyGψnGprotonâ��protonGγollψsψonsGΞtG
Osqrt{s}GfXZStνxtG{}ν’}GPUGEuropeanpPhysicalpJournalpCSG2019SG_bSGX 4.2 7

487
|νΞrγφGπorGnonrνsonΞntGqψττsGαosonGpΞψrGproμuγtψonGψnGtφνGOG
mΞtφrm{α}ovνrlψnν{mΞtφrm{α}}mΞtφrm{α}ovνrlψnν{mΞtφrm{α}}GPGπψnΞlGstΞtνGΞtGOGsqrt{s}GPGfGXZG}ν’UG
JournalpofpHighpEnergypPhysicsSG2019SGYWXbSGX

5.4 4

486 |νΞrγφGπorGμΞrkGmΞttνrGproμuγνμGψnGΞssoγψΞtψonGwψtφGΞGqψττsGαosonGμνγΞyψnτGtoGΞGpΞψrGoπGαottomG
quΞrksGψnGprotonTprotonGγollψsψonsGΞtUGEuropeanpPhysicalpJournalpCSG2019SG_bSGYaW 4.2 12

485 |νΞrγφGπorGγontΞγtGψntνrΞγtψonsGΞnμGlΞrτνGνxtrΞGμψmνnsψonsGψnGtφνGμψlνptonGmΞssGspνγtrΞGπromG
protonTprotonGγollψsψonsGΞtGOGsqrt{s}fXZGPG}ν’UGJournalpofpHighpEnergypPhysicsSG2019SGYWXbSGX 5.4 8

484 |νΞrγφGπorGvνγtorTlψkνGquΞrksGψnGνvνntsGwψtφGtwoGopposψtνlyGγφΞrτνμGlνptonsGΞnμGjνtsGψnG
protonTprotonGγollψsψonsGΞtUGEuropeanpPhysicalpJournalpCSG2019SG_bSGZ^[ 4.2 18

483 |νΞrγφGπorGsψnτlνGproμuγtψonGoπGvνγtorTlψkνGquΞrksGμνγΞyψnτGtoGΞGtopGquΞrkGΞnμGΞGαosonGψnG
protonTprotonGγollψsψonsGΞtUGEuropeanpPhysicalpJournalpCSG2019SG_bSGbW 4.2 6

482 |tuμyGoπGtφνGunμνrlyψnτGνvνntGψnGtopGquΞrkGpΞψrGproμuγtψonGψnGγollψsψonsGΞtGXZUGEuropeanpPhysicalp
JournalpCSG2019SG_bSGXYZ 4.2 4

481 |νΞrγφGπorGrΞrνGμνγΞysGoπGΞnμGqψττsGαosonsGtoGΞnμGΞGpφotonGψnGprotonTprotonGγollψsψonsGΞtGfGXZUG
EuropeanpPhysicalpJournalpCSG2019SG_bSGb[ 4.2 7

480 |νΞrγφGπorGnνwGpφysψγsGψnGπψnΞlGstΞtνsGwψtφGΞGsψnτlνGpφotonGΞnμGmψssψnτGtrΞnsvνrsνGmomνntumGψnG
protonTprotonGγollψsψonsGΞtGOGsqrt{s}fXZGPG}ν’UGJournalpofpHighpEnergypPhysicsSG2019SGYWXbSGX 5.4 9

479
vνΞsurνmνntsGoπGOGmΞtφrm{t}ovνrlψnν{mΞtφrm{t}}GPGμψππνrνntψΞlGγrossGsνγtψonsGψnGprotonTprotonG
γollψsψonsGΞtGOGsqrt{mΞtφrm{s}}fXZGPG}ν’GusψnτGνvνntsGγontΞψnψnτGtwoGlνptonsUGJournalpofpHighpEnergyp
PhysicsSG2019SGYWXbSGX

5.4 15

478
|νΞrγφGπorGOGmΞtφrm{t}ovνrlψnν{mΞtφrm{t}}mΞtφrm{q}GPGproμuγtψonGψnGtφνGOGmΞtφrm{q}toG
mΞtφrm{α}ovνrlψnν{mΞtφrm{α}}GPGμνγΞyGγφΞnnνlGwψtφGlνptonψγGOGmΞtφrm{t}ovνrlψnν{mΞtφrm{t}}GPG
μνγΞysGψnGprotonTprotonGγollψsψonsGΞtGOGsqrt{s}fXZGPG}ν’UGJournalpofpHighpEnergypPhysicsSG2019SGYWXbSGX

5.4 17

477 |νΞrγφGπorGsupνrsymmνtryGψnGνvνntsGwψtφGΞGpφotonSGΞGlνptonSGΞnμGmψssψnτGtrΞnsvνrsνGmomνntumGψnG
protonTprotonGγollψsψonsGΞtGOGsqrt{s}GfGXZGPG}ν’UGJournalpofpHighpEnergypPhysicsSG2019SGYWXbSGX 5.4 2

476
vνΞsurνmνntGoπGψnγlusψvνGΞnμGμψππνrνntψΞlGqψττsGαosonGproμuγtψonGγrossGsνγtψonsGψnGtφνGμψpφotonG
μνγΞyGγφΞnnνlGψnGprotonTprotonGγollψsψonsGΞtGOGsqrt{s}fXZGPG}ν’UGJournalpofpHighpEnergypPhysicsSG2019SG
YWXbSGX

5.4 8

475 |νΞrγφGπorGrνsonΞntGOGmΞtφrm{t}ovνrlψnν{mΞtφrm{t}}GPGproμuγtψonGψnGprotonTprotonGγollψsψonsGΞtGOG
sqrt{s}fXZGPG}ν’UGJournalpofpHighpEnergypPhysicsSG2019SGYWXbSGX 5.4 13

474 |νΞrγφGπorGproμuγtψonGoπGqψττsGαosonGpΞψrsGψnGtφνGπourGαGquΞrkGπψnΞlGstΞtνGusψnτGlΞrτνTΞrνΞGjνtsGψnG
protonTprotonGγollψsψonsGΞtGOGsqrt{s}fXZGPG}ν’UGJournalpofpHighpEnergypPhysicsSG2019SGYWXbSGX 5.4 7
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473 |νΞrγφGπorGφνΞvyGrνsonΞnγνsGμνγΞyψnτGψntoGtwoGqψττsGαosonsGorGψntoGΞGqψττsGαosonGΞnμGΞG–GorGZG
αosonGψnGprotonTprotonGγollψsψonsGΞtGXZG}ν’UGJournalpofpHighpEnergypPhysicsSG2019SGYWXbSGX 5.4 7

472 |νΞrγφGπorGφνΞvyGvΞjorΞnΞGnνutrψnosGψnGsΞmνTsψτnGμψlνptonGγφΞnnνlsGψnGprotonTprotonGγollψsψonsGΞtGOG
sqrt{s}fXZGPG}ν’UGJournalpofpHighpEnergypPhysicsSG2019SGYWXbSGX 5.4 14

471 vνΞsurνmνntGoπGμψππνrνntψΞlGγrossGsνγtψonsGπorGψnγlusψvνGψsolΞtνμTpφotonGΞnμGpφotonRjνtG
proμuγtψonGψnGprotonTprotonGγollψsψonsGΞtUGEuropeanpPhysicalpJournalpCSG2019SG_bSGYW 4.2 4

470
|νΞrγφGπorGφνΞvyGnνutrψnosGΞnμGtφψrμTτνnνrΞtψonGlνptoquΞrksGψnGφΞμronψγGstΞtνsGoπGtwoGˇ�GlνptonsG
ΞnμGtwoGjνtsGψnGprotonTprotonGγollψsψonsGΞtGOGsqrt{s}fXZGPG}ν’UGJournalpofpHighpEnergypPhysicsSG2019SG
YWXbSGX

5.4 18

469 |νΞrγφGπorGΞG–hGαosonGμνγΞyψnτGtoGΞGvνγtorTlψkνGquΞrkGΞnμGΞGtopGorGαottomGquΞrkGψnGtφνGΞllTjνtsGπψnΞlG
stΞtνUGJournalpofpHighpEnergypPhysicsSG2019SGYWXbSGX 5.4 4

468 |νΞrγφGπorGtopGquΞrkGpΞrtnνrsGwψtφGγφΞrτνG]VZGψnGtφνGsΞmνTsψτnGμψlνptonGΞnμGsψnτlνTlνptonGπψnΞlG
stΞtνsGψnGprotonTprotonGγollψsψonsGΞtGOGsqrt{s}fXZGPG}ν’UGJournalpofpHighpEnergypPhysicsSG2019SGYWXbSGX 5.4 9

467
rnγlusψvνGsνΞrγφGπorGsupνrsymmνtryGψnGppGγollψsψonsGΞtGOGsqrt{s}fXZGPG}ν’GusψnτGrΞzorGvΞrψΞαlνsGΞnμG
αoostνμGoαjνγtGψμνntψπψγΞtψonGψnGzνroGΞnμGonνGlνptonGπψnΞlGstΞtνsUGJournalpofpHighpEnergypPhysicsSG
2019SGYWXbSGX

5.4 2

466 |νΞrγφGπorGμΞrkGmΞttνrGproμuγνμGψnGΞssoγψΞtψonGwψtφGΞGsψnτlνGtopGquΞrkGorGΞGtopGquΞrkGpΞψrGψnG
protonTprotonGγollψsψonsGΞtGOGsqrt{s}fXZGPG}ν’UGJournalpofpHighpEnergypPhysicsSG2019SGYWXbSGX 5.4 8

465 |νΞrγφGπorGνxγψtνμGlνptonsGψnGâ��â�� ˛‡GπψnΞlGstΞtνsGψnGprotonTprotonGγollψsψonsGΞtGOGsqrt{mΞtφrm{s}}fXZGPG
}ν’UGJournalpofpHighpEnergypPhysicsSG2019SGYWXbSGX 5.4 2

464 |νΞrγφGπorGnνwGpΞrtψγlνsGμνγΞyψnτGtoGΞGjνtGΞnμGΞnGνmνrτψnτGjνtUGJournalpofpHighpEnergypPhysicsSG2019SG
YWXbSGX 5.4 15

463 |νΞrγφGπorGΞGφνΞvyGrνsonΞnγνGμνγΞyψnτGtoGΞGtopGquΞrkGΞnμGΞGvνγtorTlψkνGtopGquΞrkGψnGtφνGlνptonGRG
jνtsGπψnΞlGstΞtνGψnGppGγollψsψonsGΞtGOsqrt{s}GfGXZStνxtG{}ν’}GPUGEuropeanpPhysicalpJournalpCSG2019SG_bSGX 4.2 6

462 vνΞsurνmνntGoπGνxγlusψvνG´ pφotoproμuγtψonGψnGultrΞpνrψpφνrΞlGpyαGγollψsψonsGΞtUGEuropeanpPhysicalp
JournalpCSG2019SG_bSG_WY 4.2 13

461 vνΞsurνmνntGoπGνxγlusψvνGpφotoproμuγtψonGπromGprotonsGψnGyαGγollψsψonsGΞtUGEuropeanpPhysicalp
JournalpCSG2019SG_bSGY__ 4.2 19

460 |νΞrγφGπorGΞGφνΞvyGpsνuμosγΞlΞrGαosonGμνγΞyψnτGtoGΞGZGΞnμGΞGqψττsGαosonGΞtUGEuropeanpPhysicalp
JournalpCSG2019SG_bSG]^[ 4.2 20

459 |νΞrγφGπorGsupνrsymmνtryGψnGπψnΞlGstΞtνsGwψtφGpφotonsGΞnμGmψssψnτGtrΞnsvνrsνGmomνntumGψnG
protonTprotonGγollψsψonsGΞtGXZG}ν’UGJournalpofpHighpEnergypPhysicsSG2019SGYWXbSGX 5.4 5

458 |ΞmνTsψτnG––GsγΞttνrψnτGψnGtφνGqno}cGμψsγovνrΞαψlψtyGvsUGno}GvΞlψμψtyUGJournalpofpHighpEnergypPhysicsSG
2019SGYWXbSGX 5.4 10

457 vνΞsurνmνntGoπGtφνGtopGquΞrkGmΞssGψnGtφνGΞllTjνtsGπψnΞlGstΞtνGΞtGΞnμGγomαψnΞtψonGwψtφGtφνG
lνptonRjνtsGγφΞnnνlUGEuropeanpPhysicalpJournalpCSG2019SG_bSGZXZ 4.2 13

456 |νΞrγφGπorGμΞrkGpφotonsGψnGμνγΞysGoπGqψττsGαosonsGproμuγνμGψnGΞssoγψΞtψonGwψtφGZGαosonsGψnG
protonTprotonGγollψsψonsGΞtGOGsqrt{s}GPGfGXZG}ν’UGJournalpofpHighpEnergypPhysicsSG2019SGYWXbSGX 5.4 7

Micha¯� Szleper
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455
|νΞrγφGπorGrνsonΞnγνsGμνγΞyψnτGtoGΞGpΞψrGoπGqψττsGαosonsGψnGtφνGαOGovνrlψnν{mΞtφrm{α}}GPqOG
ovνrlψnν{mΞtφrm{q}}GPâ��â�� ˛‰GπψnΞlGstΞtνGψnGprotonTprotonGγollψsψonsGΞtGOGsqrt{s}GPGfGXZG}ν’UGJournalpofpHighp
EnergypPhysicsSG2019SGYWXbSGX

5.4 5

454 vνΞsurνmνntsGoπGtrψplνTμψππνrνntψΞlGγrossGsνγtψonsGπorGψnγlusψvνGψsolΞtνμTpφotonRjνtGνvνntsGψnG
γollψsψonsGΞtUGEuropeanpPhysicalpJournalpCSG2019SG_bSGb^b 4.2 1

453 vνΞsurνmνntGoπGtφνGΞvνrΞτνGvνryGπorwΞrμGνnνrτyGΞsGΞGπunγtψonGoπGtφνGtrΞγkGmultψplψγψtyGΞtGγνntrΞlG
psνuμorΞpψμψtψνsGψnGprotonTprotonGγollψsψonsGΞtUGEuropeanpPhysicalpJournalpCSG2019SG_bSGabZ 4.2 6

452 |νΞrγφGπorGsupνrsymmνtryGψnGprotonTprotonGγollψsψonsGΞtGXZG}ν’GψnGπψnΞlGstΞtνsGwψtφGjνtsGΞnμGmψssψnτG
trΞnsvνrsνGmomνntumUGJournalpofpHighpEnergypPhysicsSG2019SGYWXbSGX 5.4 21

451 |νΞrγφGπorGnνwGpφysψγsGψnGtopGquΞrkGproμuγtψonGψnGμψlνptonGπψnΞlGstΞtνsGψnGprotonTprotonGγollψsψonsG
ΞtUGEuropeanpPhysicalpJournalpCSG2019SG_bSGaa^ 4.2 6

450 oψrstGoαsνrvΞtψonGΞnμGstuμyGoπGtφνGt´–GTgGˇ�´–ˇ�WνRνâ��GμνγΞyUGPhysicspLetters,pSectionpB:pNuclear,p
ElementarypParticlepandpHigh-EnergypPhysicsSG2019SG_aaSG]]YT]^X 4.2 6

449 |tuμyGoπGμψjνtGνvνntsGwψtφGΞGlΞrτνGrΞpψμψtyGτΞpGανtwννnGtφνGtwoGlνΞμψnτGjνtsGψnGppGγollψsψonsGΞtUG
EuropeanpPhysicalpJournalpCSG2018SG_aSGY[Y 4.2 4

448 ysνuμorΞpψμψtyGμψstrψαutψonsGoπGγφΞrτνμGφΞμronsGψnGprotonTlνΞμGγollψsψonsGΞtGOG
sqrt{s_{mΞtφrm{ww}}}f]UWYGPGΞnμGaUX^G}ν’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 4

447
|νΞrγφGπorGrνsonΞntGΞnμGnonrνsonΞntGqψττsGαosonGpΞψrGproμuγtψonGψnGtφνGOG
mΞtφrm{α}ovνrlψnν{mΞtφrm{α}}mΞtφψt{νllGnuGνllGnuG}GPGπψnΞlGstΞtνGψnGprotonTprotonGγollψsψonsGΞtGOG
sqrt{s}fXZGPG}ν’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX

5.4 19

446 |νΞrγφGπorGnνwGpφysψγsGψnGνvνntsGwψtφGΞGlνptonψγΞllyGμνγΞyψnτGZGαosonGΞnμGΞGlΞrτνGtrΞnsvνrsνG
momνntumGψmαΞlΞnγνGψnGprotonTprotonGγollψsψonsGΞtGfGXZUGEuropeanpPhysicalpJournalpCSG2018SG_aSGYbX 4.2 17

445 vνΞsurνmνntsGoπGtφνGproμuγtψonGγrossGsνγtψonGΞnμGtφνGαrΞnγφψnτGπrΞγtψonSGΞnμGγonstrΞψntsGonG
ΞnomΞlousGtrψplνGτΞuτνGγouplψnτsGΞtUGEuropeanpPhysicalpJournalpCSG2018SG_aSGX^] 4.2 29

444 vνΞsurνmνntGoπGΞssoγψΞtνμGZGRGγφΞrmGproμuγtψonGψnGprotonTprotonGγollψsψonsGΞtUGEuropeanpPhysicalp
JournalpCSG2018SG_aSGYa_ 4.2 11

443
vνΞsurνmνntGoπGtφνGψnγlusψvνGOGmΞtφrm{t}ovνrlψnν{mΞtφrm{t}}GPGγrossGsνγtψonGψnGppGγollψsψonsGΞtGOG
sqrt{s}f]UWYGPG}ν’GusψnτGπψnΞlGstΞtνsGwψtφGΞtGlνΞstGonνGγφΞrτνμGlνptonUGJournalpofpHighpEnergypPhysicsSG
2018SGYWXaSGX

5.4 3

442 |νΞrγφGπorGnΞturΞlGsupνrsymmνtryGψnGνvνntsGwψtφGtopGquΞrkGpΞψrsGΞnμGpφotonsGψnGppGγollψsψonsGΞtGOG
sqrt{s}faGPG}ν’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4

441
|νΞrγφGπorGnνwGpφνnomνnΞGψnGπψnΞlGstΞtνsGwψtφGtwoGopposψtνTγφΞrτνSGsΞmνTπlΞvorGlνptonsSGjνtsSGΞnμG
mψssψnτGtrΞnsvνrsνGmomνntumGψnGppGγollψsψonsGΞtGOGsqrt{s}fXZGPG}ν’UGJournalpofpHighpEnergypPhysicsSG
2018SGYWXaSGX

5.4 2

440
|νΞrγφGπorGsupνrsymmνtryGψnGνvνntsGwψtφGΞtGlνΞstGtφrννGνlνγtronsGorGmuonsSGjνtsSGΞnμGmψssψnτG
trΞnsvνrsνGmomνntumGψnGprotonTprotonGγollψsψonsGΞtGOGsqrt{s}fXZGPG}ν’UGJournalpofpHighpEnergyp
PhysicsSG2018SGYWXaSGX

5.4 4

439 lomαψnνμGsνΞrγφGπorGνlνγtrowνΞkGproμuγtψonGoπGγφΞrτψnosGΞnμGnνutrΞlψnosGψnGprotonTprotonG
γollψsψonsGΞtGOGsqrt{s}fXZGPG}ν’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 45

438 |νΞrγφGπorGνlνγtrowνΞkGproμuγtψonGoπGγφΞrτψnosGΞnμGnνutrΞlψnosGψnGmultψlνptonGπψnΞlGstΞtνsGψnG
protonTprotonGγollψsψonsGΞtGOGsqrt{s}fXZGPG}ν’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 40

(2018-2019)

7



437 vνΞsurνmνntGoπGμψππνrνntψΞlGγrossGsνγtψonsGψnGtφνGkψnνmΞtψγGΞnτulΞrGvΞrψΞαlνGhQGπorGψnγlusψvνGZG
αosonGproμuγtψonGψnGppGγollψsψonsGΞtGOGsqrt{s}faGPG}ν’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 2

436 lompΞrψnτGtrΞnsvνrsνGmomνntumGαΞlΞnγνGoπGαGjνtGpΞψrsGψnGppGΞnμGyαyαGγollψsψonsGΞtGOG
sqrt{s_{mΞtφrm{ww}}}f]UWYGPG}ν’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 8

435 vνΞsurνmνntGoπGnormΞlψzνμGμψππνrνntψΞlGOGmΞtφrm{t}ovνrlψnν{mΞtφrm{t}}GPGγrossGsνγtψonsGψnGtφνG
μψlνptonGγφΞnnνlGπromGppGγollψsψonsGΞtGOGsqrt{s}fXZGPG}ν’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 12

434 lonstrΞψntsGonGtφνGμouαlνTpΞrtonGsγΞttνrψnτGγrossGsνγtψonGπromGsΞmνTsψτnG–GαosonGpΞψrGproμuγtψonG
ψnGprotonTprotonGγollψsψonsGΞtGOGsqrt{s}faGPG}ν’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 13

433 |νΞrγφGπorGZZGrνsonΞnγνsGψnGtφνGYâ��Y˛‰GπψnΞlGstΞtνGψnGprotonTprotonGγollψsψonsGΞtGXZG}ν’UGJournalpofp
HighpEnergypPhysicsSG2018SGYWXaSGX 5.4 3

432 sνtGpropνrtψνsGψnGyαyαGΞnμGppGγollψsψonsGΞtGOGsqrt{s_{mΞtφrm{w}dmΞtφrm{w}}}f]UWYGPG}ν’UGJournalpofp
HighpEnergypPhysicsSG2018SGYWXaSGX 5.4 7

431 |νΞrγφGπorGΞGnνwGsγΞlΞrGrνsonΞnγνGμνγΞyψnτGtoGΞGpΞψrGoπGZGαosonsGψnGprotonTprotonGγollψsψonsGΞtGOG
sqrt{s}fXZGPG}ν’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 22

430 |νΞrγφGπorGstΞnμΞrμGmoμνlGproμuγtψonGoπGπourGtopGquΞrksGwψtφGsΞmνTsψτnGΞnμGmultψlνptonGπψnΞlG
stΞtνsGψnGprotonTprotonGγollψsψonsGΞtUGEuropeanpPhysicalpJournalpCSG2018SG_aSGX[W 4.2 20

429 vνΞsurνmνntGoπGαGφΞμronGlψπνtψmνsGψnGppGγollψsψonsGΞtUGEuropeanpPhysicalpJournalpCSG2018SG_aSG[]_ 4.2 9

428
vνΞsurνmνntsGoπGtφνGOmΞtφrmG{p}mΞtφrmG{p}rψτφtΞrrowGmΞtφrm{Z}mΞtφrm{Z}PGproμuγtψonGγrossG
sνγtψonGΞnμGtφνGOmΞtφrm{Z}rψτφtΞrrowG[νllGPGαrΞnγφψnτGπrΞγtψonSGΞnμGγonstrΞψntsGonGΞnomΞlousGtrψplνG
τΞuτνGγouplψnτsGΞtGOsqrt{s}GfGXZStνxtG{}ν’}GPG2018SG_aSGX

3

427 |νΞrγφGπorGOGmΞtφrm{t}ovνrlψnν{mΞtφrm{t}}mΞtφrm{q}GPGproμuγtψonGψnGtφνGΞllTjνtGπψnΞlGstΞtνGψnG
protonTprotonGγollψsψonsGΞtGOGsqrt{s}fXZGPG}ν’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 13

426 |νΞrγφGπorGrνsonΞnγνsGψnGtφνGmΞssGspνγtrumGoπGmuonGpΞψrsGproμuγνμGψnGΞssoγψΞtψonGwψtφGαGquΞrkGjνtsG
ψnGprotonTprotonGγollψsψonsGΞtGOGsqrt{s}faGPGΞnμGXZG}ν’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 7

425 vνΞsurνmνntGoπGtφνGτroomνμGjνtGmΞssGψnGyαyαGΞnμGppGγollψsψonsGΞtGOGsqrt{s_{mΞtφrm{ww}}}f]UWYGPG
}ν’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 5

424
|νΞrγφGπorGφνΞvyGrνsonΞnγνsGμνγΞyψnτGψntoGΞGvνγtorGαosonGΞnμGΞGqψττsGαosonGψnGπψnΞlGstΞtνsGwψtφG
γφΞrτνμGlνptonsSGnνutrψnosGΞnμGαGquΞrksGΞtGOGsqrt{s}fXZGPG}ν’UGJournalpofpHighpEnergypPhysicsSG2018SG
YWXaSGX

5.4 7

423
|νΞrγφGπorGnνwGpφνnomνnΞGψnGπψnΞlGstΞtνsGwψtφGtwoGopposψtνTγφΞrτνSGsΞmνTπlΞvorGlνptonsSGjνtsSGΞnμG
mψssψnτGtrΞnsvνrsνGmomνntumGψnGppGγollψsψonsGΞtGOGsqrt{s}fXZGPG}ν’UGJournalpofpHighpEnergypPhysicsSG
2018SGYWXaSGX

5.4 14

422 |ΞmνTsψτnG––GsγΞttνrψnτGΞtGtφνGuqlcGγΞnGwνGμψsγovνrGk|vGνππνγtsGανπorνGμψsγovνrψnτGnνwGstΞtνshUG
EuropeanpPhysicalpJournalpCSG2018SG_aSGX 4.2 21

421 {νγνntGzlmGrνsultsGπromGtφνGwj[aVYGνxpνrψmνntUGNuclearpandpParticlepPhysicspProceedingsSG2018SG
ZWWTZWYSGXY^TXZW 0.4

420 |νΞrγφGπorGnΞturΞlGΞnμGsplψtGsupνrsymmνtryGψnGprotonTprotonGγollψsψonsGΞtGOGsqrt{s}fXZGPG}ν’GψnGπψnΞlG
stΞtνsGwψtφGjνtsGΞnμGmψssψnτGtrΞnsvνrsνGmomνntumUGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 39
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419 |νΞrγφGπorGμνγΞysGoπGstoppνμGνxotψγGlonτTlψvνμGpΞrtψγlνsGproμuγνμGψnGprotonTprotonGγollψsψonsGΞtGOG
sqrt{s}fXZGPG}ν’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 6

418
|νΞrγφGπorGΞnGνxotψγGμνγΞyGoπGtφνGqψττsGαosonGtoGΞGpΞψrGoπGlψτφtGpsνuμosγΞlΞrsGψnGtφνGπψnΞlGstΞtνGoπG
twoGmuonsGΞnμGtwoGˇ�GlνptonsGψnGprotonTprotonGγollψsψonsGΞtGOGsqrt{s}fXZGPG}ν’UGJournalpofpHighp
EnergypPhysicsSG2018SGYWXaSGX

5.4 14

417 |νΞrγφGπorGΞGγφΞrτνμGqψττsGαosonGμνγΞyψnτGtoGγφΞrmGΞnμGαottomGquΞrksGψnGprotonTprotonGγollψsψonsG
ΞtGOGsqrt{s}faGPG}ν’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 16

416 |νΞrγφGπorGtopGsquΞrksGμνγΞyψnτGvψΞGπourTαoμyGorGγφΞrτψnoTmνμψΞtνμGmoμνsGψnGsψnτlνTlνptonGπψnΞlG
stΞtνsGψnGprotonTprotonGγollψsψonsGΞtGOGsqrt{s}fXZGPG}ν’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 6

415 lφΞrτνμTpΞrtψγlνGnuγlνΞrGmoμψπψγΞtψonGπΞγtorsGψnG ν νGγollψsψonsGΞtGOGsqrt{s_{mΞtφrm{ww}}}GfG]U[[GPG
}ν’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 11

414 vνΞsurνmνntGoπGtφνGtopGquΞrkGmΞssGwψtφGlνptonRjνtsGπψnΞlGstΞtνsGusψnτGγollψsψonsGΞtUGEuropeanp
PhysicalpJournalpCSG2018SG_aSGabX 4.2 13

413 vνΞsurνmνntsGoπGtφνGμψππνrνntψΞlGjνtGγrossGsνγtψonGΞsGΞGπunγtψonGoπGtφνGjνtGmΞssGψnGμψjνtGνvνntsGπromG
protonTprotonGγollψsψonsGΞtGOGsqrt{s}fXZGPG}ν’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 14

412 vνΞsurνmνntsGoπGqψττsGαosonGpropνrtψνsGψnGtφνGμψpφotonGμνγΞyGγφΞnnνlGψnGprotonTprotonGγollψsψonsG
ΞtGOGsqrt{s}fXZGPG}ν’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 37

411 nvνntGsφΞpνGvΞrψΞαlνsGmνΞsurνμGusψnτGmultψjνtGπψnΞlGstΞtνsGψnGprotonTprotonGγollψsψonsGΞtGOG
sqrt{s}fXZGPG}ν’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 3

410
|νΞrγφνsGπorGpΞψrGproμuγtψonGoπGγφΞrτψnosGΞnμGtopGsquΞrksGψnGπψnΞlGstΞtνsGwψtφGtwoGopposψtνlyG
γφΞrτνμGlνptonsGψnGprotonTprotonGγollψsψonsGΞtGOGsqrt{s}fXZGPG}ν’UGJournalpofpHighpEnergypPhysicsSG
2018SGYWXaSGX

5.4 12

409
|νΞrγφGπorGnΞrrowGΞnμGαroΞμGμψjνtGrνsonΞnγνsGψnGprotonTprotonGγollψsψonsGΞtGOGsqrt{s}fXZGPG}ν’GΞnμG
γonstrΞψntsGonGμΞrkGmΞttνrGmνμψΞtorsGΞnμGotφνrGnνwGpΞrtψγlνsUGJournalpofpHighpEnergypPhysicsSG2018SG
YWXaSGX

5.4 50

408 |νΞrγφGπorGZ˛‡GrνsonΞnγνsGusψnτGlνptonψγGΞnμGφΞμronψγGπψnΞlGstΞtνsGψnGprotonTprotonGγollψsψonsGΞtGOG
sqrt{s}fXZGPG}ν’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 11

407 vνΞsurνmνntGoπGtφνGproμuγtψonGγrossGsνγtψonGπorGsψnτlνGtopGquΞrksGψnGΞssoγψΞtψonGwψtφG–GαosonsGψnG
protonTprotonGγollψsψonsGΞtGOGsqrt{s}fXZGPG}ν’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 5

406 vνΞsurνmνntGoπGtφνGπormGπΞγtorsGoπGγφΞrτνμGkΞonGsνmψlνptonψγGμνγΞysUGJournalpofpHighpEnergyp
PhysicsSG2018SGYWXaSGX 5.4 5

405 |νΞrγφGπorGαlΞγkGφolνsGΞnμGspφΞlνronsGψnGφψτφTmultψplψγψtyGπψnΞlGstΞtνsGψnGprotonTprotonGγollψsψonsGΞtGOG
sqrt{s}fXZGPG}ν’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 9

404 |νΞrγφGπorGsupνrsymmνtryGψnGνvνntsGwψtφGΞGˇ�GlνptonGpΞψrGΞnμGmψssψnτGtrΞnsvνrsνGmomνntumGψnG
protonTprotonGγollψsψonsGΞtGOGsqrt{s}fXZGPG}ν’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 14

403 |νΞrγφGπorGtφνGμνγΞyGoπGΞGqψττsGαosonGψnGtφνGâ��â�� ˛‡GγφΞnnνlGψnGprotonTprotonGγollψsψonsGΞtGOGsqrt{s}fXZGPG
}ν’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 11

402 |νΞrγφGπorGtφψrμTτνnνrΞtψonGsγΞlΞrGlνptoquΞrksGμνγΞyψnτGtoGΞGtopGquΞrkGΞnμGΞGlνptonGΞtUGEuropeanp
PhysicalpJournalpCSG2018SG_aSG_W_ 4.2 23

(2018-2018)
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401 vνΞsurνmνntGoπGμψππνrνntψΞlGγrossGsνγtψonsGπorGαosonGproμuγtψonGψnGΞssoγψΞtψonGwψtφGjνtsGψnG
protonTprotonGγollψsψonsGΞtUGEuropeanpPhysicalpJournalpCSG2018SG_aSGb^] 4.2 19

400 |tuμψνsGoπGΞnμGmνsonsGψnγluμψnτGtφνGoαsνrvΞtψonGoπGtφνGμνγΞyGψnGprotonTprotonGγollψsψonsGΞtUG
EuropeanpPhysicalpJournalpCSG2018SG_aSGbZb 4.2 12

399 |νΞrγφGπorGΞGφνΞvyGrνsonΞnγνGμνγΞyψnτGψntoGΞGZGαosonGΞnμGΞGZGorG–GαosonGψnGYâ��YqGπψnΞlGstΞtνsGΞtGOG
sqrt{s}fXZGPG}ν’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 7

398 vνΞsurνmνntGoπGγφΞrτνμGpΞrtψγlνGspνγtrΞGψnGmψnψmumTαψΞsGνvνntsGπromGprotonTprotonGγollψsψonsGΞtUG
EuropeanpPhysicalpJournalpCSG2018SG_aSG^b_ 4.2 9

397 |νΞrγφGπorGlνptonTπlΞvorGvψolΞtψnτGμνγΞysGoπGφνΞvyGrνsonΞnγνsGΞnμGquΞntumGαlΞγkGφolνsGtoGν˛…GπψnΞlG
stΞtνsGψnGprotonTprotonGγollψsψonsGΞtGOGsqrt{s}fXZGPG}ν’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 3

396 |νΞrγφGπorGnνwGpφysψγsGψnGμψjνtGΞnτulΞrGμψstrψαutψonsGusψnτGprotonTprotonGγollψsψonsGΞtGΞnμG
γonstrΞψntsGonGμΞrkGmΞttνrGΞnμGotφνrGmoμνlsUGEuropeanpPhysicalpJournalpCSG2018SG_aSG_ab 4.2 19

395 jzψmutφΞlGγorrνlΞtψonsGπorGψnγlusψvνGYTjνtSGZTjνtSGΞnμG[TjνtGνvνntsGψnGppGγollψsψonsGΞtGOsqrt{s}fGXZ~φαoxG
{}ν’}PUGEuropeanpPhysicalpJournalpCSG2018SG_aSGX 4.2 4

394 |νΞrγφGπorGφψτφTmΞssGrνsonΞnγνsGψnGπψnΞlGstΞtνsGwψtφGΞGlνptonGΞnμGmψssψnτGtrΞnsvνrsνGmomνntumGΞtG
OGsqrt{s}fXZGPG}ν’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 15

393 vνΞsurνmνntGoπGtφνGunμνrlyψnτGνvνntGΞγtψvψtyGψnGψnγlusψvνGZGαosonGproμuγtψonGψnGprotonTprotonG
γollψsψonsGΞtGOGsqrt{s}fXZGPG}ν’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 8

392 |νΞrγφGπorGrνsonΞntGpΞψrGproμuγtψonGoπGqψττsGαosonsGμνγΞyψnτGtoGαottomGquΞrkTΞntψquΞrkGpΞψrsGψnG
protonTprotonGγollψsψonsGΞtGXZG}ν’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 10

391 vνΞsurνmνntGoπGtφνGγrossGsνγtψonGψnGppGγollψsψonsGΞtGΞnμGvΞlψμΞtψonGoπGlνptonGΞnΞlysψsGtνγφnψquνsUG
EuropeanpPhysicalpJournalpCSG2018SG_aSG_Wa 4.2 5

390 |νΞrγφGπorGvνγtorTlψkνG}GΞnμGkGquΞrkGpΞψrsGψnGπψnΞlGstΞtνsGwψtφGlνptonsGΞtGOGsqrt{s}fXZGPG}ν’UGJournalpofp
HighpEnergypPhysicsSG2018SGYWXaSGX 5.4 29

389 |νΞrγφGπorGμΞrkGmΞttνrGproμuγνμGψnGΞssoγψΞtψonGwψtφGΞGqψττsGαosonGμνγΞyψnτGtoG˛‡˛‡GorGˇ�GRˇ�Gâ��GΞtGOG
sqrt{s}fXZGPG}ν’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 7

388 |νΞrγφGπorGΞμμψtψonΞlGnνutrΞlGv||vGqψττsGαosonsGψnGtφνGˇ�Gˇ�GπψnΞlGstΞtνGψnGprotonTprotonGγollψsψonsGΞtG
OGsqrt{s}fXZGPG}ν’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 42

387 |νΞrγφGπorGΞGφνΞvyGrνsonΞnγνGμνγΞyψnτGtoGΞGpΞψrGoπGvνγtorGαosonsGψnGtφνGlνptonGplusGmνrτνμGjνtGπψnΞlG
stΞtνGΞtGOGsqrt{s}fXZGPG}ν’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 7

386 |νΞrγφGπorGΞGφνΞvyGrψτφtTφΞnμνμG–GαosonGΞnμGΞGφνΞvyGnνutrψnoGψnGνvνntsGwψtφGtwoGsΞmνTπlΞvorG
lνptonsGΞnμGtwoGjνtsGΞtGOGsqrt{s}fXZGPG}ν’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 20

385 |νΞrγφGπorGΞGφνΞvyGrνsonΞnγνGμνγΞyψnτGψntoGΞGZGαosonGΞnμGΞGvνγtorGαosonGψnGtφνGOGnuG
ovνrlψnν{nu}mΞtφrm{q}ovνrlψnν{mΞtφrm{q}}GPGπψnΞlGstΞtνUGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 6

384 vνΞsurνmνntGoπGtφνGγrossGsνγtψonGπorGtopGquΞrkGpΞψrGproμuγtψonGψnGΞssoγψΞtψonGwψtφGΞG–GorGZGαosonG
ψnGprotonTprotonGγollψsψonsGΞtGOGsqrt{s}fXZGPG}ν’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 18
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383
|νΞrγφGπorGανyonμGtφνGstΞnμΞrμGmoμνlGqψττsGαosonsGμνγΞyψnτGψntoGΞGOG
mΞtφrm{α}ovνrlψnν{mΞtφrm{α}}GPGpΞψrGψnGppGγollψsψonsGΞtGOGsqrt{s}fXZGPG}ν’UGJournalpofpHighpEnergyp
PhysicsSG2018SGYWXaSGX

5.4 11

382 vνΞsurνmνntGoπGtφνGwνΞkGmψxψnτGΞnτlνGusψnτGtφνGπorwΞrμTαΞγkwΞrμGΞsymmνtryGoπGmrνllT±ΞnG
νvνntsGψnGγollψsψonsGΞtGaUGEuropeanpPhysicalpJournalpCSG2018SG_aSG_WX 4.2 25

381 vνΞsurνmνntGoπGpromptGΞnμGnonpromptGγφΞrmonψumGsupprνssψonGψnGγollψsψonsGΞtG]UWYUGEuropeanp
PhysicalpJournalpCSG2018SG_aSG]Wb 4.2 37

380 |νΞrγφGπorGlνptonGπlΞvourGvψolΞtψnτGμνγΞysGoπGtφνGqψττsGαosonGtoG˛…ˇ�GΞnμGνˇ�GψnGprotonTprotonG
γollψsψonsGΞtGOGsqrt{s}fXZGPG}ν’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 19

379
nvψμνnγνGπorGΞssoγψΞtνμGproμuγtψonGoπGΞGqψττsGαosonGwψtφGΞGtopGquΞrkGpΞψrGψnGπψnΞlGstΞtνsGwψtφG
νlνγtronsSGmuonsSGΞnμGφΞμronψγΞllyGμνγΞyψnτGˇ�GlνptonsGΞtGOGsqrt{s}fXZGPG}ν’UGJournalpofpHighpEnergyp
PhysicsSG2018SGYWXaSGX

5.4 23

378 nlνγtrowνΞkGproμuγtψonGoπGtwoGjνtsGψnGΞssoγψΞtψonGwψtφGΞGZGαosonGψnGprotonâ��protonGγollψsψonsGΞtG
Osqrt{s}fGPGXZOStνxtG{}ν’}PUGEuropeanpPhysicalpJournalpCSG2018SG_aSGX 4.2 12

377
xαsνrvΞtψonGoπGprotonTtΞττνμSGγνntrΞlGOsνmψPνxγlusψvνGproμuγtψonGoπGφψτφTmΞssGlνptonGpΞψrsGψnGppG
γollψsψonsGΞtGXZG}ν’GwψtφGtφνGlv|T}x}nvGprνγψsψonGprotonGspνγtromνtνrUGJournalpofpHighpEnergyp
PhysicsSG2018SGYWXaSGX

5.4 14

376 |νΞrγφGπorGμΞrkGmΞttνrGψnGνvνntsGwψtφGνnνrτνtψγSGφΞμronψγΞllyGμνγΞyψnτGtopGquΞrksGΞnμGmψssψnτG
trΞnsvνrsνGmomνntumGΞtGOGsqrt{s}fXZGPG}ν’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 16

375 |νΞrγφGπorGsψnτlνGproμuγtψonGoπGvνγtorTlψkνGquΞrksGμνγΞyψnτGtoGΞGαGquΞrkGΞnμGΞGqψττsGαosonUGJournalp
ofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 12

374
|νΞrγφGπorGΞGsψnτlyGproμuγνμGtφψrμTτνnνrΞtψonGsγΞlΞrGlνptoquΞrkGμνγΞyψnτGtoGΞGˇ�GlνptonGΞnμGΞG
αottomGquΞrkGψnGprotonTprotonGγollψsψonsGΞtGOGsqrt{s}fXZGPG}ν’UGJournalpofpHighpEnergypPhysicsSG2018SG
YWXaSGX

5.4 9

373
vνΞsurνmνntsGoπGμψππνrνntψΞlGγrossGsνγtψonsGoπGtopGquΞrkGpΞψrGproμuγtψonGΞsGΞGπunγtψonGoπGkψnνmΞtψγG
νvνntGvΞrψΞαlνsGψnGprotonTprotonGγollψsψonsGΞtGOGsqrt{s}fXZGPG}ν’UGJournalpofpHighpEnergypPhysicsSG2018
SGYWXaSGX

5.4 10

372 vνΞsurνmνntGoπGtφνGψnνlΞstψγGprotonTprotonGγrossGsνγtψonGΞtGOGsqrt{s}fXZGPG}ν’UGJournalpofpHighp
EnergypPhysicsSG2018SGYWXaSGX 5.4 41

371 |νΞrγφGπorGμψsΞppνΞrψnτGtrΞγksGΞsGΞGsψτnΞturνGoπGnνwGlonτTlψvνμGpΞrtψγlνsGψnGprotonTprotonGγollψsψonsG
ΞtGOGsqrt{s}fXZGPG}ν’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 24

370 |νΞrγφGπorGφψτφTmΞssGrνsonΞnγνsGψnGμψlνptonGπψnΞlGstΞtνsGψnGprotonTprotonGγollψsψonsGΞtGOGsqrt{s}fXZGPG
}ν’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 63

369 |νΞrγφGπorGlowGmΞssGvνγtorGrνsonΞnγνsGμνγΞyψnτGψntoGquΞrkTΞntψquΞrkGpΞψrsGψnGprotonTprotonG
γollψsψonsGΞtGOGsqrt{s}fXZGPG}ν’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 28

368
vνΞsurνmνntsGoπGtφνGℓoormulΞcGsννGtνxt√GproμuγtψonGγrossGsνγtψonGψnGlνptonRjνtsGπψnΞlGstΞtνsGψnGppG
γollψsψonsGΞtGaGℓoormulΞcGsννGtνxt√GΞnμGrΞtψoGoπGaGtoG_´ ℓoormulΞcGsννGtνxt√GγrossGsνγtψonsUGEuropeanp
PhysicalpJournalpCSG2017SG__SGX]

4.2 19

367 vνΞsurνmνntGoπGtφνGℓoormulΞcGsννGtνxt√GproμuγtψonGγrossGsνγtψonGusψnτGνvνntsGψnGtφνGℓoormulΞcGsννG
tνxt√GπψnΞlGstΞtνGψnGppGγollψsψonsGΞtGℓoormulΞcGsννGtνxt√UGEuropeanpPhysicalpJournalpCSG2017SG__SGX_Y 4.2 22

366
vνΞsurνmνntGΞnμGzlmGΞnΞlysψsGoπGμouαlνTμψππνrνntψΞlGψnγlusψvνGjνtGγrossGsνγtψonsGψnGppGγollψsψonsGΞtG
OGsqrt{s}faGPG}ν’GΞnμGγrossGsνγtψonGrΞtψosGtoGYU_^GΞnμG_G}ν’UGJournalpofpHighpEnergypPhysicsSG2017SG
YWX_SGX

5.4 34
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365 |νΞrγφGπorGνlνγtrowνΞkGproμuγtψonGoπGγφΞrτψnosGψnGπψnΞlGstΞtνsGwψtφGtwoGˇ�GlνptonsGψnGppGγollψsψonsGΞtGOG
sqrt{s}faGPG}ν’UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 7

364 vνΞsurνmνntGoπGtφνGproμuγtψonGγrossGsνγtψonGoπGΞG–´ αosonGψnGΞssoγψΞtψonGwψtφGtwoGαGjνtsGψnGppG
γollψsψonsGΞtGℓoormulΞcGsννGtνxt√UGEuropeanpPhysicalpJournalpCSG2017SG__SGbY 4.2 7

363
vνΞsurνmνntGoπGtφνG–ZGproμuγtψonGγrossGsνγtψonGψnGppGγollψsψonsGΞtGℓoormulΞcGsννGtνxt√GΞnμG
aℓoormulΞcGsννGtνxt√GΞnμGsνΞrγφGπorGΞnomΞlousGtrψplνGτΞuτνGγouplψnτsGΞtGℓoormulΞcGsννGtνxt√UG
EuropeanpPhysicalpJournalpCSG2017SG__SGYZ^

4.2 21

362 vνΞsurνmνntGoπGpromptGΞnμGnonpromptGℓoormulΞcGsννGtνxt√GproμuγtψonGψnGℓoormulΞcGsννGtνxt√GΞnμG
ℓoormulΞcGsννGtνxt√GγollψsψonsGΞtGℓoormulΞcGsννGtνxt√UGEuropeanpPhysicalpJournalpCSG2017SG__SGY^b 4.2 26

361
jGsνΞrγφGπorGnνwGpφνnomνnΞGψnGppGγollψsψonsGΞtGℓoormulΞcGsννGtνxt√GψnGπψnΞlGstΞtνsGwψtφGmψssψnτG
trΞnsvνrsνGmomνntumGΞnμGΞtGlνΞstGonνGjνtGusψnτGtφνGℓoormulΞcGsννGtνxt√GvΞrψΞαlνUGEuropeanpPhysicalp
JournalpCSG2017SG__SGYb[

4.2 21

360 |νΞrγφνsGπorGlνptonGnumανrGvψolΞtψonGΞnμGrνsonΞnγνsGψnGtG´–GTgGˇ�˛…˛…GμνγΞysUGPhysicspLetters,pSectionpB:p
Nuclear,pElementarypParticlepandpHigh-EnergypPhysicsSG2017SG_^bSG^_T_^ 4.2 20

359 |νΞrγφGπorGnνwGpφysψγsGψnGtφνGmonopφotonGπψnΞlGstΞtνGψnGprotonTprotonGγollψsψonsGΞtGOGsqrt{s}fXZGPG
}ν’UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 11

358
vνΞsurνmνntGoπGμouαlνTμψππνrνntψΞlGγrossGsνγtψonsGπorGtopGquΞrkGpΞψrGproμuγtψonGψnGppGγollψsψonsGΞtG
ℓoormulΞcGsννGtνxt√ℓoormulΞcGsννGtνxt√GΞnμGψmpΞγtGonGpΞrtonGμψstrψαutψonGπunγtψonsUGEuropeanp
PhysicalpJournalpCSG2017SG__SG[]b

4.2 16

357 vνΞsurνmνntGoπGtφνGjνtGmΞssGψnGφψτφlyGαoostνμGℓoormulΞcGsννGtνxt√GνvνntsGπromGppGγollψsψonsGΞtG
ℓoormulΞcGsννGtνxt√ℓoormulΞcGsννGtνxt√UGEuropeanpPhysicalpJournalpCSG2017SG__SG[^_ 4.2 14

356 vνΞsurνmνntsGoπGtφνGΞssoγψΞtνμGproμuγtψonGoπGΞGZGαosonGΞnμGαGjνtsGψnGppGγollψsψonsGΞtUGEuropeanp
PhysicalpJournalpCSG2017SG__SG_]X 4.2 15

355 vνΞsurνmνntGoπGtφνGtrΞnsvνrsνGmomνntumGspνγtrumGoπGtφνGqψττsGαosonGproμuγνμGψnGppGγollψsψonsG
ΞtGOGsqrt{s}faGPG}ν’GusψnτGqGTgG––GμνγΞysUGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 10

354 lφΞrτνμTpΞrtψγlνGnuγlνΞrGmoμψπψγΞtψonGπΞγtorsGψnGyαyαGΞnμGpyαGγollψsψonsGΞtGOG
sqrt{s_{mΞtφrm{w}dmΞtφrm{w}}}f]UWYGPG}ν’UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 64

353
|νΞrγφGπorGOGmΞtφrm{t}ovνrlψnν{mΞtφrm{t}}GPGrνsonΞnγνsGψnGφψτφlyGαoostνμGlνptonRjνtsGΞnμGπullyG
φΞμronψγGπψnΞlGstΞtνsGψnGprotonTprotonGγollψsψonsGΞtGOGsqrt{s}fXZGPG}ν’UGJournalpofpHighpEnergypPhysicsSG
2017SGYWX_SGX

5.4 17

352 wνutrΞlGpψonGπormGπΞγtorGmνΞsurνmνntGαyGtφνGwj^YGνxpνrψmνntUGJournalpofpPhysics:pConferencep
SeriesSG2017SGa_ZSGWXYWX^ 0.3

351
|νΞrγφGπorGΞssoγψΞtνμGproμuγtψonGoπGμΞrkGmΞttνrGwψtφGΞGqψττsGαosonGμνγΞyψnτGtoGOG
mΞtφrm{α}ovνrlψnν{mΞtφrm{α}}GPGorG˛‡˛‡GΞtGOGsqrt{s}fXZGPG}ν’UGJournalpofpHighpEnergypPhysicsSG2017SG
YWX_SGX

5.4 9

350 xαsνrvΞtψonGoπG±OX|PGpΞψrGproμuγtψonGψnGprotonTprotonGγollψsψonsGΞtGOGsqrt{s}faGPG}ν’UGJournalpofpHighp
EnergypPhysicsSG2017SGYWX_SGX 5.4 29

349
|νΞrγφGπorGΞnomΞlousG–tαGγouplψnτsGΞnμGπlΞvourTγφΞnτψnτGnνutrΞlGγurrνntsGψnGtTγφΞnnνlGsψnτlνGtopG
quΞrkGproμuγtψonGψnGppGγollψsψonsGΞtGOGsqrt{s}f_GPGΞnμGaG}ν’UGJournalpofpHighpEnergypPhysicsSG2017SG
YWX_SGX

5.4 26

348 |νΞrγφGπorGsψnτlνGproμuγtψonGoπGvνγtorTlψkνGquΞrksGμνγΞyψnτGtoGΞGZGαosonGΞnμGΞGtopGorGΞGαottomG
quΞrkGψnGprotonTprotonGγollψsψonsGΞtGOGsqrt{s}fXZGPG}ν’UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 8
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347 vνΞsurνmνntGoπGtφνGsνmψlνptonψγGOGmΞtφrm{t}ovνrlψnν{mΞtφrm{t}}GPGRG˛‡GproμuγtψonGγrossGsνγtψonGψnG
ppGγollψsψonsGΞtGOGsqrt{s}faGPG}ν’UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 7

346 vνΞsurνmνntsGoπGtφνGppGTgG–˛‡˛‡GΞnμGppGTgGZ˛‡˛‡GγrossGsνγtψonsGΞnμGlψmψtsGonGΞnomΞlousGquΞrtψγGτΞuτνG
γouplψnτsGΞtGOGsqrt{s}faGPG}ν’UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 2

345 |νΞrγφGπorGnνwGpφνnomνnΞGwψtφGtφνGvΞrψΞαlνGψnGtφνGΞllTφΞμronψγGπψnΞlGstΞtνGproμuγνμGψnG
protonTprotonGγollψsψonsGΞtUGEuropeanpPhysicalpJournalpCSG2017SG__SG_XW 4.2 54

344 vνΞsurνmνntsGoπGμψππνrνntψΞlGproμuγtψonGγrossGsνγtψonsGπorGΞGZGαosonGψnGΞssoγψΞtψonGwψtφGjνtsGψnGppG
γollψsψonsGΞtGOGsqrt{s}faGPG}ν’UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 11

343 |νΞrγφGπorGφνΞvyGrνsonΞnγνsGμνγΞyψnτGtoGtΞuGlνptonGpΞψrsGψnGprotonTprotonGγollψsψonsGΞtGOGsqrt{s}fXZG
PG}ν’UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 19

342 |νΞrγφGπorGνlνγtrowνΞkGproμuγtψonGoπGΞGvνγtorTlψkνGquΞrkGμνγΞyψnτGtoGΞGtopGquΞrkGΞnμGΞGqψττsGαosonG
usψnτGαoostνμGtopoloτψνsGψnGπullyGφΞμronψγGπψnΞlGstΞtνsUGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 9

341 vνΞsurνmνntGoπGtφνGtrΞnsvνrsνGmomνntumGspνγtrΞGoπGwνΞkGvνγtorGαosonsGproμuγνμGψnG
protonTprotonGγollψsψonsGΞtGOGsqrt{s}faGPG}ν’UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 15

340 |upprνssψonGΞnμGΞzψmutφΞlGΞnψsotropyGoπGpromptGΞnμGnonpromptGℓoormulΞcGsννGtνxt√GproμuγtψonGψnG
yαyαGγollψsψonsGΞtGℓoormulΞcGsννGtνxt√ℓoormulΞcGsννGtνxt√UGEuropeanpPhysicalpJournalpCSG2017SG__SGY]Y 4.2 58

339 |νΞrγφνsGπorGpΞψrGproμuγtψonGoπGtφψrμTτνnνrΞtψonGsquΞrksGψnGℓoormulΞcGsννGtνxt√ℓoormulΞcGsννGtνxt√G
ppGγollψsψonsUGEuropeanpPhysicalpJournalpCSG2017SG__SGZY_ 4.2 17

338 vνΞsurνmνntGoπGtφνGtopGquΞrkGmΞssGusψnτGsψnτlνGtopGquΞrkGνvνntsGψnGprotonTprotonGγollψsψonsGΞtG
ℓoormulΞcGsννGtνxt√´ }ν’UGEuropeanpPhysicalpJournalpCSG2017SG__SGZ][ 4.2 8

337 |νΞrγφνsGπorGψnvψsψαlνGμνγΞysGoπGtφνGqψττsGαosonGψnGppGγollψsψonsGΞtGOGsqrt{s}GPGfG_SGaSGΞnμGXZG}ν’UG
JournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 74

336 |νΞrγφGπorGmΞssψvνGrνsonΞnγνsGμνγΞyψnτGψntoG––SG–ZGorGZZGαosonsGψnGprotonTprotonGγollψsψonsGΞtGOG
sqrt{s}fXZGPG}ν’UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 19

335 |νΞrγφGπorGμΞrkGmΞttνrGproμuγνμGψnGΞssoγψΞtψonGwψtφGφνΞvyTπlΞvorGquΞrkGpΞψrsGψnGprotonTprotonG
γollψsψonsGΞtUGEuropeanpPhysicalpJournalpCSG2017SG__SGa[] 4.2 22

334
vνΞsurνmνntGoπGνlνγtrowνΞkTψnμuγνμGproμuγtψonGoπG–˛‡GwψtφGtwoGjνtsGψnGppGγollψsψonsGΞtGOGsqrt{s}faGPG
}ν’GΞnμGγonstrΞψntsGonGΞnomΞlousGquΞrtψγGτΞuτνGγouplψnτsUGJournalpofpHighpEnergypPhysicsSG2017SG
YWX_SGX

5.4 9

333 |νΞrγφνsGπorG–hGαosonsGμνγΞyψnτGtoGΞGtopGquΞrkGΞnμGΞGαottomGquΞrkGψnGprotonTprotonGγollψsψonsGΞtG
XZG}ν’UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 7

332 vνΞsurνmνntGoπGtφνGψnγlusψvνGνnνrτyGspνγtrumGψnGtφνGvνryGπorwΞrμGμψrνγtψonGψnGprotonTprotonG
γollψsψonsGΞtGOGsqrt{s}fXZGPG}ν’UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 5

331 |νΞrγφGπorGμψrνγtGproμuγtψonGoπGsupνrsymmνtrψγGpΞrtnνrsGoπGtφνGtopGquΞrkGψnGtφνGΞllTjνtsGπψnΞlGstΞtνG
ψnGprotonTprotonGγollψsψonsGΞtGOGsqrt{s}fXZGPG}ν’UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 18

330 |νΞrγφGπorGνlνγtrowνΞkGproμuγtψonGoπGγφΞrτψnosGΞnμGnνutrΞlψnosGψnG–qGνvνntsGψnGprotonTprotonG
γollψsψonsGΞtGOGsqrt{s}fXZGPG}ν’UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 11
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329
|νΞrγφGπorGpΞψrGproμuγtψonGoπGvνγtorTlψkνG}GΞnμGkGquΞrksGψnGsψnτlνTlνptonGπψnΞlGstΞtνsGusψnτGαoostνμG
jνtGsuαstruγturνGψnGprotonTprotonGγollψsψonsGΞtGOGsqrt{s}fXZGPG}ν’UGJournalpofpHighpEnergypPhysicsSG
2017SGYWX_SGX

5.4 20

328 |νΞrγφGπorGtopGsquΞrkGpΞψrGproμuγtψonGψnGppGγollψsψonsGΞtGOGsqrt{s}fXZGPG}ν’GusψnτGsψnτlνGlνptonG
νvνntsUGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 25

327 |νΞrγφGπorGtopGquΞrkGμνγΞysGvψΞGqψττsTαosonTmνμψΞtνμGπlΞvorTγφΞnτψnτGnνutrΞlGγurrνntsGψnGppG
γollψsψonsGΞtGOGsqrt{s}faGPG}ν’UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 12

326
vνΞsurνmνntGoπGtφνGOGmΞtφrm{t}ovνrlψnν{mΞtφrm{t}}GPGproμuγtψonGγrossGsνγtψonGusψnτGνvνntsGwψtφG
onνGlνptonGΞnμGΞtGlνΞstGonνGjνtGψnGppGγollψsψonsGΞtGOGsqrt{s}fXZGPG}ν’UGJournalpofpHighpEnergypPhysicsSG
2017SGYWX_SGX

5.4 14

325 |νΞrγφGπorGΞGφνΞvyGrνsonΞnγνGμνγΞyψnτGtoGΞGtopGquΞrkGΞnμGΞGvνγtorTlψkνGtopGquΞrkGΞtGOGsqrt{s}fXZGPG
}ν’UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 4

324
|νΞrγφGπorGpφysψγsGανyonμGtφνGstΞnμΞrμGmoμνlGψnGνvνntsGwψtφGtwoGlνptonsGoπGsΞmνGsψτnSGmψssψnτG
trΞnsvνrsνGmomνntumSGΞnμGjνtsGψnGprotonTprotonGγollψsψonsGΞtUGEuropeanpPhysicalpJournalpCSG2017SG
__SG]_a

4.2 21

323 |νΞrγφGπorGtopGquΞrkGpΞrtnνrsGwψtφGγφΞrτνG]VZGψnGprotonTprotonGγollψsψonsGΞtGOGsqrt{s}fXZGPG}ν’UG
JournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 3

322 |νΞrγφGπorGlψτφtGαosonsGψnGμνγΞysGoπGtφνGXY]Gpν’GqψττsGαosonGψnGprotonTprotonGγollψsψonsGΞtGOG
sqrt{s}faGPG}ν’UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 21

321 vνΞsurνmνntsGoπGjνtGγφΞrτνGwψtφGμψjνtGνvνntsGψnGppGγollψsψonsGΞtGOGsqrt{s}faGPG}ν’UGJournalpofpHighp
EnergypPhysicsSG2017SGYWX_SGX 5.4 10

320 |νΞrγφGπorGΞssoγψΞtνμGproμuγtψonGoπGΞGZGαosonGwψtφGΞGsψnτlνGtopGquΞrkGΞnμGπorGtZGπlΞvourTγφΞnτψnτG
ψntνrΞγtψonsGψnGppGγollψsψonsGΞtGOGsqrt{s}faGPG}ν’UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 10

319 |νΞrγφGπorGnνwGpφysψγsGwψtφGμψjνtGΞnτulΞrGμψstrψαutψonsGψnGprotonTprotonGγollψsψonsGΞtGOGsqrt{s}fXZGPG
}ν’UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 11

318 |νΞrγφGπorGμΞrkGmΞttνrGproμuγνμGwψtφGΞnGνnνrτνtψγGjνtGorGΞGφΞμronψγΞllyGμνγΞyψnτG–GorGZGαosonGΞtGOG
sqrt{s}fXZGPG}ν’UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 46

317
|νΞrγφGπorGtφψrμTτνnνrΞtψonGsγΞlΞrGlνptoquΞrksGΞnμGφνΞvyGrψτφtTφΞnμνμGnνutrψnosGψnGπψnΞlGstΞtνsGwψtφG
twoGtΞuGlνptonsGΞnμGtwoGjνtsGψnGprotonTprotonGγollψsψonsGΞtGOGsqrt{s}fXZGPG}ν’UGJournalpofpHighpEnergyp
PhysicsSG2017SGYWX_SGX

5.4 35

316 |νΞrγφGπorGnνwGpφνnomνnΞGwψtφGmultψplνGγφΞrτνμGlνptonsGψnGprotonâ��protonGγollψsψonsGΞtGOsqrt{s}fG
XZPGOStνxtG{}ν’}PUGEuropeanpPhysicalpJournalpCSG2017SG__SGX 4.2 2

315 |νΞrγφGπorGφνΞvyGrνsonΞnγνsGtφΞtGμνγΞyGψntoGΞGvνγtorGαosonGΞnμGΞGqψττsGαosonGψnGφΞμronψγGπψnΞlG
stΞtνsGΞtUGEuropeanpPhysicalpJournalpCSG2017SG__SG^Z^ 4.2 20

314 |νΞrγφGπorGφψτφTmΞssGZ˛‡GrνsonΞnγνsGψnGνRνâ��˛‡GΞnμG˛…GRG˛…Gâ��˛‡GπψnΞlGstΞtνsGψnGprotonTprotonGγollψsψonsGΞtGOG
sqrt{s}faGPGΞnμGXZG}ν’UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 4

313
|νΞrγφGπorGφνΞvyGnνutrψnosGorGtφψrμTτνnνrΞtψonGlνptoquΞrksGψnGπψnΞlGstΞtνsGwψtφGtwoGφΞμronψγΞllyG
μνγΞyψnτGˇ�GlνptonsGΞnμGtwoGjνtsGψnGprotonTprotonGγollψsψonsGΞtGOGsqrt{s}fXZGPG}ν’UGJournalpofpHighp
EnergypPhysicsSG2017SGYWX_SGX

5.4 18

312 |νΞrγφGπorGlyGvψolΞtψonGψnGOGtovνrlψnν{t}GPGproμuγtψonGΞnμGμνγΞyGψnGprotonTprotonGγollψsψonsGΞtGOG
sqrt{s}faGPG}ν’UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 4
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311 vνΞsurνmνntGoπGtφνGtrψplνTμψππνrνntψΞlGμψjνtGγrossGsνγtψonGψnGprotonTprotonGγollψsψonsGΞtGΞnμG
γonstrΞψntsGonGpΞrtonGμψstrψαutψonGπunγtψonsUGEuropeanpPhysicalpJournalpCSG2017SG__SG_[^ 4.2 8

310 |νΞrγφGπorGΞGlψτφtGpsνuμosγΞlΞrGqψττsGαosonGproμuγνμGψnGΞssoγψΞtψonGwψtφGαottomGquΞrksGψnGppG
γollψsψonsGΞtGOGsqrt{s}faGPG}ν’UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 7

309
|νΞrγφGπorGsupνrsymmνtryGψnGνvνntsGwψtφGΞtGlνΞstGonνGpφotonSGmψssψnτGtrΞnsvνrsνGmomνntumSGΞnμG
lΞrτνGtrΞnsvνrsνGνvνntGΞγtψvψtyGψnGprotonTprotonGγollψsψonsGΞtGOGsqrt{s}fXZGPG}ν’UGJournalpofpHighp
EnergypPhysicsSG2017SGYWX_SGX

5.4 10

308 vνΞsurνmνntsGoπGpropνrtψνsGoπGtφνGqψττsGαosonGμνγΞyψnτGψntoGtφνGπourTlνptonGπψnΞlGstΞtνGψnGppG
γollψsψonsGΞtGOGsqrt{s}fXZGPG}ν’UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 77

307 |νΞrγφGπorGμΞrkGmΞttνrGΞnμGunpΞrtψγlνsGψnGνvνntsGwψtφGΞGZGαosonGΞnμGmψssψnτGtrΞnsvνrsνGmomνntumG
ψnGprotonTprotonGγollψsψonsGΞtGOGsqrt{s}fXZGPG}ν’UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 16

306 oorwΞrμTαΞγkwΞrμGΞsymmνtryGoπGmrνllT±ΞnGlνptonGpΞψrsGψnGppGγollψsψonsGΞtGℓoormulΞcGsννG
tνxt√ℓoormulΞcGsννGtνxt√UGEuropeanpPhysicalpJournalpCSG2016SG_^SGZY] 4.2 13

305 |νΞrγφGπorGnνwGpφysψγsGψnGsΞmνTsψτnGμψlνptonGνvνntsGψnGprotonTprotonGγollψsψonsGΞtGℓoormulΞcGsννG
tνxt√UGEuropeanpPhysicalpJournalpCSG2016SG_^SG[Zb 4.2 34

304 vνΞsurνmνntGoπGμψjνtGΞzψmutφΞlGμνγorrνlΞtψonGψnGpp´ γollψsψonsGΞtGℓoormulΞcGsννGtνxt√UGEuropeanp
PhysicalpJournalpCSG2016SG_^SG]Z^ 4.2 6

303 |νΞrγφGπorGμΞrkGmΞttνrGpΞrtψγlνsGψnGprotonTprotonGγollψsψonsGΞtGOGsqrt{s}faGPG}ν’GusψnτGtφνGrΞzorG
vΞrψΞαlνsUGJournalpofpHighpEnergypPhysicsSG2016SGYWX^SGX 5.4 2

302 |νΞrγφGπorGsGγφΞnnνlGsψnτlνGtopGquΞrkGproμuγtψonGψnGppGγollψsψonsGΞtGOGsqrt{s}f_GPGΞnμGaG}ν’UGJournalpofp
HighpEnergypPhysicsSG2016SGYWX^SGX 5.4 8

301 vνΞsurνmνntGoπGψnγlusψvνGjνtGproμuγtψonGΞnμGnuγlνΞrGmoμψπψγΞtψonsGψnGpyαGγollψsψonsGΞtGℓoormulΞcG
sννGtνxt√UGEuropeanpPhysicalpJournalpCSG2016SG_^SGZ_Y 4.2 24

300
vνΞsurνmνntGoπGμψππνrνntψΞlGΞnμGψntντrΞtνμGπψμuγψΞlGγrossGsνγtψonsGπorGqψττsGαosonGproμuγtψonGψnG
tφνGπourTlνptonGμνγΞyGγφΞnnνlGψnGppGγollψsψonsGΞtGOGsqrt{s}f_GPGΞnμGaG}ν’UGJournalpofpHighpEnergyp
PhysicsSG2016SGYWX^SGX

5.4 15

299 vνΞsurνmνntGoπGtφνGOGmΞtφrm{t}ovνrlψnν{mΞtφrm{t}}GPGproμuγtψonGγrossGsνγtψonGψnGtφνGν˛…GγφΞnnνlGψnG
protonTprotonGγollψsψonsGΞtGOGsqrt{s}f_GPGΞnμGaG}ν’UGJournalpofpHighpEnergypPhysicsSG2016SGYWX^SGX 5.4 30

298 |νΞrγφGπorGnνwGpφysψγsGwψtφGtφνGvG}YGvΞrψΞαlνGψnGΞllTjνtsGπψnΞlGstΞtνsGproμuγνμGψnGppGγollψsψonsGΞtGOG
sqrt{s}fXZGPG}ν’UGJournalpofpHighpEnergypPhysicsSG2016SGYWX^SGX 5.4 16

297 |νΞrγφGπorGμΞrkGmΞttνrGψnGprotonTprotonGγollψsψonsGΞtGaG}ν’GwψtφGmψssψnτGtrΞnsvνrsνGmomνntumGΞnμG
vνγtorGαosonGtΞττνμGjνtsUGJournalpofpHighpEnergypPhysicsSG2016SGYWX^SGX 5.4 9

296 nvψμνnγνGπorGνxγlusψvνG˛‡˛‡GTgG–GRG–Gâ��GproμuγtψonGΞnμGγonstrΞψntsGonGΞnomΞlousGquΞrtψγGτΞuτνG
γouplψnτsGψnGppGγollψsψonsGΞtGOGsqrt{s}f_GPGΞnμGaG}ν’UGJournalpofpHighpEnergypPhysicsSG2016SGYWX^SGX 5.4 27

295 |νΞrγφGπorGsupνrsymmνtryGψnGppGγollψsψonsGΞtGOGsqrt{s}fXZGPG}ν’GψnGtφνGsψnτlνTlνptonGπψnΞlGstΞtνGusψnτG
tφνGsumGoπGmΞssνsGoπGlΞrτνTrΞμψusGjνtsUGJournalpofpHighpEnergypPhysicsSG2016SGYWX^SGX 5.4 7

294 |νΞrγφGπorGμψrνγtGpΞψrGproμuγtψonGoπGsupνrsymmνtrψγGtopGquΞrksGμνγΞyψnτGtoGΞllTφΞμronψγGπψnΞlGstΞtνsG
ψnGppGγollψsψonsGΞtGℓoormulΞcGsννGtνxt√UGEuropeanpPhysicalpJournalpCSG2016SG_^SG[^W 4.2 14
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293 jzψmutφΞlGμνγorrνlΞtψonGoπGjνtsGwψμνlyGsνpΞrΞtνμGψnGrΞpψμψtyGψnGppGγollψsψonsGΞtGOGsqrt{s}f_GPG}ν’UG
JournalpofpHighpEnergypPhysicsSG2016SGYWX^SGX 5.4 9

292 yφνnomνnoloτψγΞlGv||vGψntνrprνtΞtψonGoπGlv|GsνΞrγφνsGψnGppGγollψsψonsGΞtGOGsqrt{s}f_GPGΞnμGaG}ν’UG
JournalpofpHighpEnergypPhysicsSG2016SGYWX^SGX 5.4 11

291 vνΞsurνmνntGoπGtφνGmΞssGoπGtφνGtopGquΞrkGψnGμνγΞysGwψtφGΞGsVˇ�GmνsonGψnGppGγollψsψonsGΞtGaG}ν’UG
JournalpofpHighpEnergypPhysicsSG2016SGYWX^SGX 5.4 5

290 vνΞsurνmνntGoπGtφνGψnγlusψvνGjνtGγrossGsνγtψonGψnGppGγollψsψonsGΞtGOsqrt{s}GfGYU_^StνxtG{}ν’}PUG
EuropeanpPhysicalpJournalpCSG2016SG_^SGX 4.2 17

289
vνΞsurνmνntGoπGℓoormulΞcGsννGtνxt√GproμuγtψonGwψtφGΞμμψtψonΞlGjνtGΞγtψvψtySGψnγluμψnτGℓoormulΞcGsννG
tνxt√GquΞrkGjνtsSGψnGtφνGμψlνptonGμνγΞyGγφΞnnνlGusψnτGppGγollψsψonsGΞtGℓoormulΞcGsννGtνxt√UGEuropeanp
PhysicalpJournalpCSG2016SG_^SGZ_b

4.2 20

288 vνΞsurνmνntGoπGtφνGμψππνrνntψΞlGγrossGsνγtψonGΞnμGγφΞrτνGΞsymmνtryGπorGψnγlusψvνGℓoormulΞcGsννG
tνxt√GproμuγtψonGΞtGℓoormulΞcGsννGtνxt√G}ν’UGEuropeanpPhysicalpJournalpCSG2016SG_^SG[^b 4.2 37

287 xαsνrvΞtψonGoπGtopGquΞrkGpΞψrsGproμuγνμGψnGΞssoγψΞtψonGwψtφGΞGvνγtorGαosonGψnGppGγollψsψonsGΞtGOG
sqrt{s}faGPG}ν’UGJournalpofpHighpEnergypPhysicsSG2016SGYWX^SGX 5.4 18

286 |νΞrγφGπorG–hGTgGtαGψnGprotonTprotonGγollψsψonsGΞtGOGsqrt{s}faGPG}ν’UGJournalpofpHighpEnergypPhysicsSG
2016SGYWX^SGX 5.4 2

285 lorrνlΞtψonsGανtwννnGjνtsGΞnμGγφΞrτνμGpΞrtψγlνsGψnGyαyαGΞnμGppGγollψsψonsGΞtGOG
sqrt{s_{mΞtφrm{ww}}}fYU_^GPG}ν’UGJournalpofpHighpEnergypPhysicsSG2016SGYWX^SGX 5.4 21

284 |νΞrγφGπorGtφνGproμuγtψonGoπGΞnGνxγψtνμGαottomGquΞrkGμνγΞyψnτGtoGt–GψnGprotonTprotonGγollψsψonsGΞtG
OGsqrt{s}faGPG}ν’UGJournalpofpHighpEnergypPhysicsSG2016SGYWX^SGX 5.4 2

283 |νΞrγφGπorGνxγψtνμGlνptonsGψnGprotonTprotonGγollψsψonsGΞtGOGsqrt{s}faGPG}ν’UGJournalpofpHighpEnergyp
PhysicsSG2016SGYWX^SGX 5.4 10

282 vνΞsurνmνntGoπGtφνGℓoormulΞcGsννGtνxt√GproμuγtψonGγrossGsνγtψonGψnGtφνGΞllTjνtsGπψnΞlGstΞtνGψnGppG
γollψsψonsGΞtGℓoormulΞcGsννGtνxt√ℓoormulΞcGsννGtνxt√UGEuropeanpPhysicalpJournalpCSG2016SG_^SGXYa 4.2 21

281 nvνntGτνnνrΞtorGtunνsGoαtΞψnνμGπromGunμνrlyψnτGνvνntGΞnμGmultψpΞrtonGsγΞttνrψnτGmνΞsurνmνntsUG
EuropeanpPhysicalpJournalpCSG2016SG_^SGX]] 4.2 250

280 |νΞrγφGπorGmΞssψvνG–qGrνsonΞnγνsGμνγΞyψnτGψntoGtφνGℓoormulΞcGsννGtνxt√GπψnΞlGstΞtνGΞtGℓoormulΞcGsννG
tνxt√ℓoormulΞcGsννGtνxt√UGEuropeanpPhysicalpJournalpCSG2016SG_^SGYZ_ 4.2 19

279 |νΞrγφGπorGΞGmΞssψvνGrνsonΞnγνGμνγΞyψnτGψntoGΞGqψττsGαosonGΞnμGΞG–GorGZGαosonGψnGφΞμronψγGπψnΞlG
stΞtνsGψnGprotonTprotonGγollψsψonsGΞtGOGsqrt{s}faGPG}ν’UGJournalpofpHighpEnergypPhysicsSG2016SGYWX^SGX 5.4 14

278 vνΞsurνmνntGoπGtopGquΞrkGpolΞrψsΞtψonGψnGtTγφΞnnνlGsψnτlνGtopGquΞrkGproμuγtψonUGJournalpofpHighp
EnergypPhysicsSG2016SGYWX^SGX 5.4 7

277 |νΞrγφGπorGφνΞvyGvΞjorΞnΞGnνutrψnosGψnGν´–ν´–RGjνtsGΞnμGν´–G˛…G´–RGjνtsGνvνntsGψnGprotonTprotonG
γollψsψonsGΞtGOGsqrt{s}faGPG}ν’UGJournalpofpHighpEnergypPhysicsSG2016SGYWX^SGX 5.4 28

276
|νΞrγφGπorGΞGvνryGlψτφtGwv||vGqψττsGαosonGproμuγνμGψnGμνγΞysGoπGtφνGXY]Gpν’GsγΞlΞrGαosonGΞnμG
μνγΞyψnτGψntoGˇ�GlνptonsGψnGppGγollψsψonsGΞtGOGsqrt{s}faGPG}ν’UGJournalpofpHighpEnergypPhysicsSG2016SG
YWX^SGX

5.4 16
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275 vνΞsurνmνntGoπGμψππνrνntψΞlGγrossGsνγtψonsGπorGqψττsGαosonGproμuγtψonGψnGtφνGμψpφotonGμνγΞyG
γφΞnnνlGψnGppGγollψsψonsGΞtGℓoormulΞcGsννGtνxt√UGEuropeanpPhysicalpJournalpCSG2016SG_^SGXZ 4.2 35

274
|νΞrγφGπorGnνwGpφysψγsGψnGπψnΞlGstΞtνsGwψtφGtwoGopposψtνTsψτnSGsΞmνTπlΞvorGlνptonsSGjνtsSGΞnμGmψssψnτG
trΞnsvνrsνGmomνntumGψnGppGγollψsψonsGΞtGOGsqrt{s}fXZGPG}ν’UGJournalpofpHighpEnergypPhysicsSG2016SG
YWX^SGX

5.4 7

273 mνγomposψnτGtrΞnsvνrsνGmomνntumGαΞlΞnγνGγontrψαutψonsGπorGquνnγφνμGjνtsGψnGyαyαGγollψsψonsGΞtGOG
sqrt{s_{mΞtφrm{w}dmΞtφrm{w}}}fYU_^GPG}ν’UGJournalpofpHighpEnergypPhysicsSG2016SGYWX^SGX 5.4 13

272 vνΞsurνmνntGoπGtφνGμouαlνTμψππνrνntψΞlGψnγlusψvνGjνtGγrossGsνγtψonGψnGprotonTprotonGγollψsψonsGΞtG
ℓoormulΞcGsννGtνxt√UGEuropeanpPhysicalpJournalpCSG2016SG_^SG[]X 4.2 36

271 vνΞsurνmνntGoπGtφνGℓoormulΞcGsννGtνxt√GγrossGsνγtψonGψnGppGγollψsψonsGΞtGℓoormulΞcGsννGtνxt√G}ν’ΞnμG
lψmψtsGonGΞnomΞlousGτΞuτνGγouplψnτsUGEuropeanpPhysicalpJournalpCSG2016SG_^SG[WX 4.2 38

270 |νΞrγφGπorGφνΞvyGrνsonΞnγνsGμνγΞyψnτGtoGtwoGqψττsGαosonsGψnGπψnΞlGstΞtνsGγontΞψnψnτGπourGαGquΞrksUG
EuropeanpPhysicalpJournalpCSG2016SG_^SGZ_X 4.2 25

269 |νΞrγφGπorGqψττsGαosonGoππTsφνllGproμuγtψonGψnGprotonTprotonGγollψsψonsGΞtG_GΞnμGaG}ν’GΞnμG
μνrψvΞtψonGoπGγonstrΞψntsGonGψtsGtotΞlGμνγΞyGwψμtφUGJournalpofpHighpEnergypPhysicsSG2016SGYWX^SGX 5.4 14

268
|νΞrγφGπorGlνptonGπlΞvourGvψolΞtψnτGμνγΞysGoπGφνΞvyGrνsonΞnγνsGΞnμGquΞntumGαlΞγkGφolνsGtoGΞnG
ℓoormulΞcGsννGtνxt√GpΞψrGψnGprotonTprotonGγollψsψonsGΞtGℓoormulΞcGsννGtνxt√UGEuropeanpPhysicalpJournalp
CSG2016SG_^SGZX_

4.2 9

267 vνΞsurνmνntGoπGνlνγtrowνΞkGproμuγtψonGoπGΞG–GαosonGΞnμGtwoGπorwΞrμGjνtsGψnGprotonTprotonG
γollψsψonsGΞtGOGsqrt{s}faGPG}ν’UGJournalpofpHighpEnergypPhysicsSG2016SGYWX^SGX 5.4 4

266 vνΞsurνmνntGoπGtrΞnsvνrsνGmomνntumGrνlΞtψvνGtoGμψjνtGsystνmsGψnGyαyαGΞnμGppGγollψsψonsGΞtGOG
sqrt{s_{mΞtφrm{ww}}}fYU_^GPG}ν’UGJournalpofpHighpEnergypPhysicsSG2016SGYWX^SGX 5.4 21

265 |νΞrγφGπorGΞnomΞlousGsψnτlνGtopGquΞrkGproμuγtψonGψnGΞssoγψΞtψonGwψtφGΞGpφotonGψnGppGγollψsψonsGΞtGOG
sqrt{s}faGPG}ν’UGJournalpofpHighpEnergypPhysicsSG2016SGYWX^SGX 5.4 20

264 |νΞrγφGπorGμψrνγtGpΞψrGproμuγtψonGoπGsγΞlΞrGtopGquΞrksGψnGtφνGsψnτlνTGΞnμGμψlνptonGγφΞnnνlsGψnG
protonTprotonGγollψsψonsGΞtGOGsqrt{s}faGPG}ν’UGJournalpofpHighpEnergypPhysicsSG2016SGYWX^SGX 5.4 6

263 yrνγψsψonGtνstsGoπGtφνG|tΞnμΞrμGvoμνlGwψtφGtΞonGμνγΞysGΞtGln{wUGNuclearpandpParticlepPhysicsp
ProceedingsSG2016SGY_ZTY_]SGX^_XTX^__ 0.4 1

262 |νΞrγφGπorGtφνGΞssoγψΞtνμGproμuγtψonGoπGΞGqψττsGαosonGwψtφGΞGsψnτlνGtopGquΞrkGψnGprotonTprotonG
γollψsψonsGΞtGOGsqrt{s}faGPG}ν’UGJournalpofpHighpEnergypPhysicsSG2016SGYWX^SGX 5.4 10

261 |νΞrγφGπorGtφνGμΞrkGpφotonGψnˇ�WμνγΞysUGPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandp
High-EnergypPhysicsSG2015SG_[^SGX_aTXa] 4.2 160

260 |νΞrγφGπorGΞGstΞnμΞrμGmoμνlGqψττsGαosonGproμuγνμGψnGΞssoγψΞtψonGwψtφGΞGtopTquΞrkGpΞψrGΞnμG
μνγΞyψnτGtoGαottomGquΞrksGusψnτGΞGmΞtrψxGνlνmνntGmνtφoμUGEuropeanpPhysicalpJournalpCSG2015SG_]SGY]X 4.2 55

259 vνΞsurνmνntGoπGνlνγtrowνΞkGproμuγtψonGoπGtwoGjνtsGψnGΞssoγψΞtψonGwψtφGΞGZGαosonGψnGprotonTprotonG
γollψsψonsGΞtGℓoormulΞcGsννGtνxt√UGEuropeanpPhysicalpJournalpCSG2015SG_]SG^^ 4.2 21

258 vνΞsurνmνntsGoπGμψππνrνntψΞlGΞnμGμouαlνTμψππνrνntψΞlGmrνllT±ΞnGγrossGsνγtψonsGψnGprotonTprotonG
γollψsψonsGΞtGℓoormulΞcGsννGtνxt√ℓoormulΞcGsννGtνxt√UGEuropeanpPhysicalpJournalpCSG2015SG_]SGX[_ 4.2 50
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257 |νΞrγφGπorGμνγΞysGoπGstoppνμGlonτTlψvνμGpΞrtψγlνsGproμuγνμGψnGprotonTprotonGγollψsψonsGΞtGℓoormulΞcG
sννGtνxt√UGEuropeanpPhysicalpJournalpCSG2015SG_]SGX]X 4.2 33

256 vνΞsurνmνntGoπGtφνG–GαosonGφνlψγψtyGψnGνvνntsGwψtφGΞGsψnτlνGrνγonstruγtνμGtopGquΞrkGψnGppG
γollψsψonsGΞtGOGsqrt{s}faGPG}ν’UGJournalpofpHighpEnergypPhysicsSG2015SGYWX]SGX 5.4 19

255
vνΞsurνmνntGoπGtφνGrΞtψoGoπGtφνGproμuγtψonGγrossGsνγtψonsGtψmνsGαrΞnγφψnτGπrΞγtψonsGoπGkG´–γGGTgGsVˇ�ˇ�G
´–GΞnμGk´–GTgGsVˇ�tG´–GΞnμGOGmΞtφrm{mΞtφγΞl{k}}lνπtO{mΞtφrm{k}}_{mΞtφrm{γ}}≥{pm}toGmΞtφrm{s}VpsψG
{pψ}≥{pmG}{pψ}≥{pmG}{pψ}≥{mp}rψτφtPVmΞtφrm{mΞtφγΞl{k}}lνπtO{mΞtφrm{k}}_{mΞtφrm{γ}}≥{pm}toG
mΞtφrm{s}VpsψG{pψ}≥{pm}rψτφtPGPGψnGppGγollψsψonsGΞtGOGsqrt{s}f_GPG}ν’UGJournalpofpHighpEnergypPhysicsSG
2015SGYWX]SGX

5.4 13

254 |νΞrγφGπorGμψsΞppνΞrψnτGtrΞγksGψnGprotonTprotonGγollψsψonsGΞtGOGsqrt{s}faGPG}ν’UGJournalpofpHighpEnergyp
PhysicsSG2015SGYWX]SGX 5.4 35

253 |tuμyGoπGZGproμuγtψonGψnGyαyαGΞnμGppGγollψsψonsGΞtGOGsqrt{s_{mΞtφrm{ww}}}fYU_^GPG}ν’GψnGtφνGμψmuonG
ΞnμGμψνlνγtronGμνγΞyGγφΞnnνlsUGJournalpofpHighpEnergypPhysicsSG2015SGYWX]SGX 5.4 18

252 |νΞrγφGπorGpφysψγsGανyonμGtφνGstΞnμΞrμGmoμνlGψnGμψlνptonGmΞssGspνγtrΞGψnGprotonTprotonGγollψsψonsG
ΞtGOGsqrt{s}faGPG}ν’UGJournalpofpHighpEnergypPhysicsSG2015SGYWX]SGX 5.4 69

251 vνΞsurνmνntGoπGtφνGunμνrlyψnτGνvνntGΞγtψvψtyGusψnτGγφΞrτνμTpΞrtψγlνGjνtsGψnGprotonTprotonG
γollψsψonsGΞtGOGsqrt{s}fYU_^GPG}ν’UGJournalpofpHighpEnergypPhysicsSG2015SGYWX]SGX 5.4 6

250 |νΞrγφGπorGμΞrkGmΞttνrSGνxtrΞGμψmνnsψonsSGΞnμGunpΞrtψγlνsGψnGmonojνtGνvνntsGψnGprotonTprotonG
γollψsψonsGΞtGℓoormulΞcGsννGtνxt√ℓoormulΞcGsννGtνxt√UGEuropeanpPhysicalpJournalpCSG2015SG_]SGYZ] 4.2 250

249
lonstrΞψntsGonGpΞrtonGμψstrψαutψonGπunγtψonsGΞnμGνxtrΞγtψonGoπGtφνGstronτGγouplψnτGγonstΞntGπromG
tφνGψnγlusψvνGjνtGγrossGsνγtψonGψnGppGγollψsψonsGΞtGℓoormulΞcGsννGtνxt√ℓoormulΞcGsννGtνxt√UGEuropeanp
PhysicalpJournalpCSG2015SG_]SGYaa

4.2 37

248 wuγlνΞrGνππνγtsGonGtφνGtrΞnsvνrsνGmomνntumGspνγtrΞGoπGγφΞrτνμGpΞrtψγlνsGψnGpyαGγollψsψonsGΞtG
ℓoormulΞcGsννGtνxt√ℓoormulΞcGsννGtνxt√UGEuropeanpPhysicalpJournalpCSG2015SG_]SGYZ_ 4.2 48

247 mψstrψαutψonsGoπGtopoloτψγΞlGoαsνrvΞαlνsGψnGψnγlusψvνGtφrννTGΞnμGπourTjνtGνvνntsGψnGppGγollψsψonsGΞtG
ℓoormulΞcGsννGtνxt√ℓoormulΞcGsννGtνxt√UGEuropeanpPhysicalpJournalpCSG2015SG_]SGZWY 4.2 4

246
lonstrΞψntsGonGtφνGpv||vSGjv|kGmoμνlGΞnμGonGotφνrGmoμνlsGπromGtφνGsνΞrγφGπorGlonτTlψvνμG
γφΞrτνμGpΞrtψγlνsGψnGprotonTprotonGγollψsψonsGΞtGℓoormulΞcGsννGtνxt√UGEuropeanpPhysicalpJournalpCSG
2015SG_]SGZY]

4.2 24

245
|νΞrγφGπorGpφysψγsGανyonμGtφνGstΞnμΞrμGmoμνlGψnGνvνntsGwψtφGtwoGlνptonsSGjνtsSGΞnμGmψssψnτG
trΞnsvνrsνGmomνntumGψnGppGγollψsψonsGΞtGOGsqrt{s}GPGfGaG}ν’UGJournalpofpHighpEnergypPhysicsSG2015SG
YWX]SGX

5.4 22

244 |νΞrγφGπorGtφψrμTτνnνrΞtψonGsγΞlΞrGlνptoquΞrksGψnGtφνGtˇ�GγφΞnnνlGψnGprotonTprotonGγollψsψonsGΞtGOG
sqrt{s}faGPG}ν’UGJournalpofpHighpEnergypPhysicsSG2015SGYWX]SGX 5.4 19

243 |νΞrγφνsGπorGsupνrsymmνtryGusψnτGtφνGvG}YGvΞrψΞαlνGψnGφΞμronψγGνvνntsGproμuγνμGψnGppGγollψsψonsGΞtG
aG}ν’UGJournalpofpHighpEnergypPhysicsSG2015SGYWX]SGX 5.4 26

242 |νΞrγφνsGπorGtφψrμTτνnνrΞtψonGsquΞrkGproμuγtψonGψnGπullyGφΞμronψγGπψnΞlGstΞtνsGψnGprotonTprotonG
γollψsψonsGΞtGOGsqrt{s}faGPG}ν’UGJournalpofpHighpEnergypPhysicsSG2015SGYWX]SGX 5.4 33

241 |νΞrγφGπorGtφνGproμuγtψonGoπGμΞrkGmΞttνrGψnGΞssoγψΞtψonGwψtφGtopTquΞrkGpΞψrsGψnGtφνGsψnτlνTlνptonG
πψnΞlGstΞtνGψnGprotonTprotonGγollψsψonsGΞtGOGsqrt{s}faGPG}ν’UGJournalpofpHighpEnergypPhysicsSG2015SGYWX]SGX 5.4 17

240 |νΞrγφGπorGΞGγφΞrτνμGqψττsGαosonGψnGppGγollψsψonsGΞtGOGsqrt{s}faGPG}ν’UGJournalpofpHighpEnergypPhysicsSG
2015SGYWX]SGX 5.4 61
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239 |νΞrγφGπorGsupνrsymmνtryGψnGtφνGvνγtorTαosonGπusψonGtopoloτyGψnGprotonTprotonGγollψsψonsGΞtGOG
sqrt{s}faGPG}ν’UGJournalpofpHighpEnergypPhysicsSG2015SGYWX]SGX 5.4 11

238 |νΞrγφGπorGΞGlψτφtGγφΞrτνμGqψττsGαosonGμνγΞyψnτGtoGOGmΞtφrm{γ}ovνrlψnν{mΞtφrm{s}}GPGψnGppGγollψsψonsG
ΞtGOGsqrt{s}faGPG}ν’UGJournalpofpHighpEnergypPhysicsSG2015SGYWX]SGXTZ_ 5.4 33

237 |νΞrγφGπorGvνγtorTlψkνG}GquΞrksGμνγΞyψnτGtoGtopGquΞrksGΞnμGqψττsGαosonsGψnGtφνGΞllTφΞμronψγGγφΞnnνlG
usψnτGjνtGsuαstruγturνUGJournalpofpHighpEnergypPhysicsSG2015SGYWX]SGX 5.4 16

236 |νΞrγφGπorGnνutrΞlGγolorToγtνtGwνΞkTtrψplνtGsγΞlΞrGpΞrtψγlνsGψnGprotonTprotonGγollψsψonsGΞtGOGsqrt{s}faGPG
}ν’UGJournalpofpHighpEnergypPhysicsSG2015SGYWX]SGX 5.4

235 |νΞrγφGπorGΞGqψττsGαosonGψnGtφνGmΞssGrΞnτνGπromGX[]GtoGXWWWGpν’GμνγΞyψnτGtoGΞGpΞψrGoπG–GorGZG
αosonsUGJournalpofpHighpEnergypPhysicsSG2015SGYWX]SGX 5.4 73

234
yrνγψsνGμνtνrmψnΞtψonGoπGtφνGmΞssGoπGtφνGqψττsGαosonGΞnμGtνstsGoπGγompΞtψαψlψtyGoπGψtsGγouplψnτsG
wψtφGtφνGstΞnμΞrμGmoμνlGprνμψγtψonsGusψnτGprotonGγollψsψonsGΞtG_GΞnμGaℓoormulΞcGsννGtνxt√UGEuropeanp
PhysicalpJournalpCSG2015SG_]SGYXY

4.2 399

233 vνΞsurνmνntGoπGtφνGZ˛‡GproμuγtψonGγrossGsνγtψonGψnGppGγollψsψonsGΞtGaG}ν’GΞnμGsνΞrγφGπorGΞnomΞlousG
trψplνGτΞuτνGαosonGγouplψnτsUGJournalpofpHighpEnergypPhysicsSG2015SGYWX]SGX 5.4 7

232
vνΞsurνmνntGoπGtφνGψnγlusψvνGZTjνtGproμuγtψonGμψππνrνntψΞlGγrossGsνγtψonGψnGprotonTprotonGγollψsψonsG
ΞtG_G}ν’´ ΞnμGμνtνrmψnΞtψonGoπGtφνGstronτGγouplψnτGγonstΞntGψnGtφνG}ν’´ rΞnτνUGEuropeanpPhysicalp
JournalpCSG2015SG_]SGXa^

4.2 41

231 vνΞsurνmνntGoπGtφνGμψππνrνntψΞlGγrossGsνγtψonGπorGtopGquΞrkGpΞψrGproμuγtψonGψnGppGγollψsψonsGΞtG
ℓoormulΞcGsννGtνxt√UGEuropeanpPhysicalpJournalpCSG2015SG_]SG][Y 4.2 98

230
vνΞsurνmνntsGoπGtφνGℓoormulΞcGsννGtνxt√ℓoormulΞcGsννGtνxt√GproμuγtψonGγrossGsνγtψonsGψnGtφνG
ℓoormulΞcGsννGtνxt√GγφΞnnνlGψnGprotonTprotonGγollψsψonsGΞtGℓoormulΞcGsννGtνxt√GΞnμGℓoormulΞcGsννG
tνxt√GΞnμGγomαψnνμGγonstrΞψntsGonGtrψplνGτΞuτνGγouplψnτsUGEuropeanpPhysicalpJournalpCSG2015SG_]SG]XX

4.2 25

229 lompΞrψsonGoπGtφνGZV˛‡GQGRGjνtsGtoG˛‡GRGjνtsGγrossGsνγtψonsGψnGppGγollψsψonsGΞtGOGsqrt{s}faGPG}ν’UGJournalp
ofpHighpEnergypPhysicsSG2015SGYWX]SGX 5.4 5

228 |νΞrγφGπorGnνutrΞlGv||vGqψττsGαosonsGμνγΞyψnτGψntoGΞGpΞψrGoπGαottomGquΞrksUGJournalpofpHighp
EnergypPhysicsSG2015SGYWX]SGX 5.4 18

227 vνΞsurνmνntGoπGtφνGOGtovνrlψnν{t}GPGproμuγtψonGγrossGsνγtψonGψnGtφνGμψlνptonGγφΞnnνlGψnGppGγollψsψonsG
ΞtGOGsqrt{s}GPGfGaG}ν’UGJournalpofpHighpEnergypPhysicsSG2014SGYWX[SGX 5.4 43

226 |tuμψνsGoπGΞzψmutφΞlGμψφΞμronGγorrνlΞtψonsGψnGultrΞTγνntrΞlGyαyαGγollψsψonsGΞtGOGsqrt{{{s_{wwG}}}}GPG
fYU_^G}ν’UGJournalpofpHighpEnergypPhysicsSG2014SGYWX[SGX 5.4 60

225 vνΞsurνmνntGoπGΞssoγψΞtνμG–GRGγφΞrmGproμuγtψonGψnGppGγollψsψonsGΞtGOGsqrt{s}GPGfG_G}ν’UGJournalpofp
HighpEnergypPhysicsSG2014SGYWX[SGX 5.4 37

224 |νΞrγφGπorGnνwGpφysψγsGψnGνvνntsGwψtφGsΞmνTsψτnGμψlνptonsGΞnμGjνtsGψnGppGγollψsψonsGΞtGOGsqrt{s}GPGfGaG
}ν’UGJournalpofpHighpEnergypPhysicsSG2014SGYWX[SGX 5.4 38

223 |tuμψνsGoπGμψjνtGtrΞnsvνrsνGmomνntumGαΞlΞnγνGΞnμGpsνuμorΞpψμψtyGμψstrψαutψonsGψnGpyαGγollψsψonsGΞtG
Osqrt{s_{mΞtφrm{ww}}}GfG]UWYPGOStνxtG{}ν’}PUGEuropeanpPhysicalpJournalpCSG2014SG_[SGX 4.2 67

222 vνΞsurνmνntGoπG–ZGΞnμGZZGproμuγtψonGψnGppGγollψsψonsGΞtGℓoormulΞcGsννGtνxt√GψnGπψnΞlGstΞtνsGwψtφG
αTtΞττνμGjνtsUGEuropeanpPhysicalpJournalpCSG2014SG_[SGYb_Z 4.2 16
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221 |νΞrγφGπorGψnvψsψαlνGμνγΞysGoπGqψττsGαosonsGψnGtφνGvνγtorGαosonGπusψonGΞnμGΞssoγψΞtνμGZqG
proμuγtψonGmoμνsUGEuropeanpPhysicalpJournalpCSG2014SG_[SGYbaW 4.2 131

220 vνΞsurνmνntGoπGjνtGmultψplψγψtyGμψstrψαutψonsGψnGℓoormulΞcGsννGtνxt√GproμuγtψonGψnGppGγollψsψonsGΞtG
ℓoormulΞcGsννGtνxt√UGEuropeanpPhysicalpJournalpCSG2014SG_[SGZWX[ 4.2 11

219 |tuμyGoπGμouαlνGpΞrtonGsγΞttνrψnτGusψnτG–GRGYTjνtGνvνntsGψnGprotonTprotonGγollψsψonsGΞtGOGsqrt{s}GPGfG_G
}ν’UGJournalpofpHighpEnergypPhysicsSG2014SGYWX[SGX 5.4 61

218 nvνntGΞγtψvψtyGμνpνnμνnγνGoπGOG±GPOn|PGproμuγtψonGψnGOGsqrt{{{s_{wwG}}}}GPGfG]UWYG}ν’GpyαGΞnμGOGsqrt{s}GPG
fGYU_^G}ν’GppGγollψsψonsUGJournalpofpHighpEnergypPhysicsSG2014SGYWX[SGX 5.4 42

217 UGJournalpofpHighpEnergypPhysicsSG2014SGYWX[SGX 5.4 18

216 nvψμνnγνGπorGtφνGXY]Gpν’GqψττsGαosonGμνγΞyψnτGtoGΞGpΞψrGoπGˇ�GlνptonsUGJournalpofpHighpEnergypPhysics
SG2014SGYWX[SGX 5.4 101

215 |νΞrγφGπorG–hGTgGtαGμνγΞysGψnGtφνGlνptonGRGjνtsGπψnΞlGstΞtνGψnGppGγollψsψonsGΞtGOGsqrt{s}GPGfGaG}ν’UGJournalp
ofpHighpEnergypPhysicsSG2014SGYWX[SGX 5.4 23

214 vνΞsurνmνntGoπGtφνGtrψplνTμψππνrνntψΞlGγrossGsνγtψonGπorGpφotonGRGjνtsGproμuγtψonGψnGprotonTprotonG
γollψsψonsGΞtGOGsqrt{s}GPGfG_G}ν’UGJournalpofpHighpEnergypPhysicsSG2014SGYWX[SGX 5.4 15

213 |νΞrγφGπorGnνwGpφysψγsGψnGtφνGmultψjνtGΞnμGmψssψnτGtrΞnsvνrsνGmomνntumGπψnΞlGstΞtνGψnG
protonTprotonGγollψsψonsGΞtGOGsqrt{s}GPGfGaG}ν’UGJournalpofpHighpEnergypPhysicsSG2014SGYWX[SGX 5.4 81

212 vνΞsurνmνntGoπGtφνGtTγφΞnnνlGsψnτlνTtopTquΞrkGproμuγtψonGγrossGsνγtψonGΞnμGoπGtφνG|’Gtα|GltvG
mΞtrψxGνlνmνntGψnGppGγollψsψonsGΞtGOGsqrt{s}GPGfGaG}ν’UGJournalpofpHighpEnergypPhysicsSG2014SGYWX[SGX 5.4 48

211 vνΞsurνmνntGoπGtφνGproμuγtψonGγrossGsνγtψonsGπorGΞGZGαosonGΞnμGonνGorGmorνGαGjνtsGψnGppGγollψsψonsG
ΞtGOGsqrt{s}GPGfG_G}ν’UGJournalpofpHighpEnergypPhysicsSG2014SGYWX[SGX 5.4 21

210 |νΞrγφGπorGpΞψrGproμuγtψonGoπGνxγψtνμGtopGquΞrksGψnGtφνGlνptonGRGjνtsGπψnΞlGstΞtνUGJournalpofpHighp
EnergypPhysicsSG2014SGYWX[SGX 5.4 3

209 mνtΞψlνμGstuμyGoπGtφνGtG´–GTgGˇ�GWGˇ�GWGνG´–G˛‰GOtGWWν[GPGμνγΞyGpropνrtψνsUGJournalpofpHighpEnergypPhysicsSG
2014SGYWX[SGX 5.4 3

208 |νΞrγφGπorGmΞssψvνGrνsonΞnγνsGψnGμψjνtGsystνmsGγontΞψnψnτGjνtsGtΞττνμGΞsG–GorGZGαosonGμνγΞysGψnGppG
γollψsψonsGΞtGOGsqrt{s}GPGfGaG}ν’UGJournalpofpHighpEnergypPhysicsSG2014SGYWX[SGX 5.4 74

207 |νΞrγφGπorGmΞssψvνGrνsonΞnγνsGμνγΞyψnτGψntoGpΞψrsGoπGαoostνμGαosonsGψnGsνmψTlνptonψγGπψnΞlGstΞtνsG
ΞtGOGsqrt{s}GPGfGaG}ν’UGJournalpofpHighpEnergypPhysicsSG2014SGYWX[SGX 5.4 59

206 vνΞsurνmνntGoπGtφνGtopTquΞrkGmΞssGψnGΞllTjνtsGℓoormulΞcGsννGtνxt√GνvνntsGψnGppGγollψsψonsGΞtG
ℓoormulΞcGsννGtνxt√G}ν’UGEuropeanpPhysicalpJournalpCSG2014SG_[SGY_]a 4.2 21

205 |tuμyGoπGtφνGproμuγtψonGoπGγφΞrτνμGpψonsSGkΞonsSGΞnμGprotonsGψnGpyαGγollψsψonsGΞtGℓoormulΞcGsννG
tνxt√]UWYℓoormulΞcGsννGtνxt√UGEuropeanpPhysicalpJournalpCSG2014SG_[SGYa[_ 4.2 71

204 yroαψnτGγolorGγoφνrνnγνGνππνγtsGψnGppGγollψsψonsGΞtGℓoormulΞcGsννGtνxt√UGEuropeanpPhysicalpJournalpCSG
2014SG_[SGYbWX 4.2 13
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203 jGnνwGmνΞsurνmνntGoπGtφνGt´–Tgˇ�´–˛‡˛‡GμνγΞyGΞtGtφνGwj[aVYGνxpνrψmνntUGPhysicspLetters,pSectionpB:p
Nuclear,pElementarypParticlepandpHigh-EnergypPhysicsSG2014SG_ZWSGX[XTX[a 4.2 8

202 |νΞrγφGπorGφνΞvyGnνutrψnosGΞnμGℓoormulΞcGsννGtνxt√GαosonsGwψtφGrψτφtTφΞnμνμGγouplψnτsGψnG
protonTprotonGγollψsψonsGΞtGℓoormulΞcGsννGtνxt√UGEuropeanpPhysicalpJournalpCSG2014SG_[SGZX[b 4.2 149

201 vνΞsurνmνntGoπGtopGquΞrkTΞntψquΞrkGpΞψrGproμuγtψonGψnGΞssoγψΞtψonGwψtφGΞG–GorGZGαosonGψnGppG
γollψsψonsGΞtGℓoormulΞcGsννGtνxt√ℓoormulΞcGsννGtνxt√UGEuropeanpPhysicalpJournalpCSG2014SG_[SGZW^W 4.2 29

200 vνΞsurνmνntGoπGμψππνrνntψΞlGγrossGsνγtψonsGπorGtφνGproμuγtψonGoπGΞGpΞψrGoπGψsolΞtνμGpφotonsGψnGppG
γollψsψonsGΞtGℓoormulΞcGsννGtνxt√UGEuropeanpPhysicalpJournalpCSG2014SG_[SGZXYb 4.2 29

199 |νΞrγφGπorGnνutrΞlGv||vGqψττsGαosonsGμνγΞyψnτGtoGΞGpΞψrGoπGtΞuGlνptonsGψnGppGγollψsψonsUGJournalpofp
HighpEnergypPhysicsSG2014SGYWX[SGX 5.4 70

198 vνΞsurνmνntGoπGpsνuμorΞpψμψtyGμψstrψαutψonsGoπGγφΞrτνμGpΞrtψγlνsGψnGprotonâ��protonGγollψsψonsGΞtG
Osqrt{s}GfGaPG}ν’GαyGtφνGlv|GΞnμG}x}nvGνxpνrψmνntsUGEuropeanpPhysicalpJournalpCSG2014SG_[SGX 4.2 37

197 |νΞrγφνsGπorGνlνγtrowνΞkGproμuγtψonGoπGγφΞrτψnosSGnνutrΞlψnosSGΞnμGslνptonsGμνγΞyψnτGtoGlνptonsG
ΞnμG–SGZSGΞnμGqψττsGαosonsGψnGppGγollψsψonsGΞtGa´ }ν’UGEuropeanpPhysicalpJournalpCSG2014SG_[SGZWZ^ 4.2 183

196 vνΞsurνmνntGoπGpromptGsVˇ�GpΞψrGproμuγtψonGψnGppGγollψsψonsGΞtGOGsqrt{s}GPGfG_G}νvUGJournalpofpHighp
EnergypPhysicsSG2014SGYWX[SGX 5.4 41

195 xαsνrvΞtψonGoπGtφνGμψpφotonGμνγΞyGoπGtφνGqψττsGαosonGΞnμGmνΞsurνmνntGoπGψtsGpropνrtψνsUG
EuropeanpPhysicalpJournalpCSG2014SG_[SGZW_^ 4.2 239

194 |νΞrγφGπorGtφνGΞssoγψΞtνμGproμuγtψonGoπGtφνGqψττsGαosonGwψtφGΞGtopTquΞrkGpΞψrUGJournalpofpHighp
EnergypPhysicsSG2014SGYWX[SGX 5.4 45

193 |tuμyGoπGφΞμronψγGνvνntTsφΞpνGvΞrψΞαlνsGψnGmultψjνtGπψnΞlGstΞtνsGψnGppGγollψsψonsGΞtGOGsqrt{s}GfG_GPG}ν’UG
JournalpofpHighpEnergypPhysicsSG2014SGYWX[SGX 5.4 3

192 |νΞrγφGπorGstΞnμΞrμGmoμνlGproμuγtψonGoπGπourGtopGquΞrksGψnGtφνGlνptonGRGjνtsGγφΞnnνlGψnGppG
γollψsψonsGΞtGOGsqrt{s}faGPG}ν’UGJournalpofpHighpEnergypPhysicsSG2014SGYWX[SGX 5.4 15

191 rμνntψπψγΞtψonGtνγφnψquνsGπorGφψτφlyGαoostνμG–GαosonsGtφΞtGμνγΞyGψntoGφΞμronsUGJournalpofpHighp
EnergypPhysicsSG2014SGYWX[SGX 5.4 32

190 vνΞsurνmνntGoπGqψττsGαosonGproμuγtψonGΞnμGpropνrtψνsGψnGtφνG––GμνγΞyGγφΞnnνlGwψtφGlνptonψγG
πψnΞlGstΞtνsUGJournalpofpHighpEnergypPhysicsSG2014SGYWX[SGX 5.4 144

189 vνΞsurνmνntGoπGtφνGOGtovνrlψnν{t}GPGproμuγtψonGγrossGsνγtψonGψnGtφνGμψlνptonGγφΞnnνlGψnGppGγollψsψonsG
ΞtGOGsqrt{s}GPGfGaG}ν’G2014SGYWX[SGX 3

188 |νΞrγφGπorGtφνGΞssoγψΞtνμGproμuγtψonGoπGtφνGqψττsGαosonGwψtφGΞGtopTquΞrkGpΞψrG2014SGYWX[SGX 6

187 |νΞrγφGπorGmψγrosγopψγGαlΞγkGφolνsGψnGppGγollψsψonsGΞtGOGsqrt{s}faGPG}ν’UGJournalpofpHighpEnergypPhysics
SG2013SGYWXZSGX 5.4 38

186 vνΞsurνmνntGoπGtφνGOGuΞmαμΞ_{mΞtφrm{α}}≥WGPGlψπνtψmνGψnGppGγollψsψonsGΞtGOGsqrt{s}f_GPG}ν’UGJournalp
ofpHighpEnergypPhysicsSG2013SGYWXZSGX 5.4 14

(2013-2014)

21



185 |νΞrγφνsGπorGlonτTlψvνμGγφΞrτνμGpΞrtψγlνsGψnGppGγollψsψonsGΞtGOGsqrt{s}GPGf_GΞnμGaG}ν’UGJournalpofpHighp
EnergypPhysicsSG2013SGYWXZSGX 5.4 96

184 |tuμyGoπGνxγlusψvνGtwoTpφotonGproμuγtψonGoπG–R–â��GψnGppGγollψsψonsGΞtGOGsqrt{s}f_GPG}ν’GΞnμG
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