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476 |νΞrγφGπorGΞnomΞlousGproμuγtψonGoπGmultψlνptonGνvνntsGψnGppGγollψsψonsGΞtGOGsqrtG{s}GfG_S}ν’GPUG
JournalpofpHighpEnergypPhysicsSG2012SGYWXYSGX 5.4 65

475
}φνGspψnTμνpνnμνntGstruγturνGπunγtψonGτXOxPGoπGtφνGprotonGπromGpolΞrψzνμGμννpTψnνlΞstψγGmuonG
sγΞttνrψnτUGPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsSG1997SG
[XYSG[X[T[Y[

4.2 65

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

(2017-1994)
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473 vνΞsurνmνntGoπGtφνGOGmΞtφrm{t}ovνrlψnν{mΞtφrm{t}}GPGproμuγtψonGγrossGsνγtψonGψnGtφνGμψlνptonG
γφΞnnνlGψnGppGγollψsψonsGΞtGOGsqrt{s}f_GPG}ν’UGJournalpofpHighpEnergypPhysicsSG2012SGYWXYSGX 5.4 64

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

471 nxtrΞγtψonGΞnμGvΞlψμΞtψonGoπGΞGnνwGsνtGoπGlv|GpytφψΞaGtunνsGπromGunμνrlyψnτTνvνntGmνΞsurνmνntsUG
EuropeanpPhysicalpJournalpCSG2020SGaWSG[ 4.2 61

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

469 |νΞrγφGπorGΞGγφΞrτνμGqψττsGαosonGψnGppGγollψsψonsGΞtGOGsqrt{s}faGPG}ν’UGJournalpofpHighpEnergypPhysicsSG
2015SGYWX]SGX 5.4 61

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

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

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

465 |νΞrγφGπorGΞnomΞlousGOGtovνrlψnνGtGPGproμuγtψonGψnGtφνGφψτφlyTαoostνμGΞllTφΞμronψγGπψnΞlGstΞtνUG
JournalpofpHighpEnergypPhysicsSG2012SGYWXYSGX 5.4 57

464 |tuμyGoπGνxγlusψvνGtwoTpφotonGproμuγtψonGoπG–R–â��GψnGppGγollψsψonsGΞtGOGsqrt{s}f_GPG}ν’GΞnμG
γonstrΞψntsGonGΞnomΞlousGquΞrtψγGτΞuτνGγouplψnτsUGJournalpofpHighpEnergypPhysicsSG2013SGYWXZSGX 5.4 56

463 vνΞsurνmνntGoπGtφνG–R–â��GγrossGsνγtψonGψnGppGγollψsψonsGΞtGOsqrt{s}GfG_mαox{G}ν’}PGΞnμGlψmψtsGonG
ΞnomΞlousG––˛‡GΞnμG––ZGγouplψnτsUGEuropeanpPhysicalpJournalpCSG2013SG_ZSGX 4.2 56

462 uonτTrΞnτνGΞnμGsφortTrΞnτνGμψφΞμronGΞnτulΞrGγorrνlΞtψonsGψnGγνntrΞlGyαyαGγollψsψonsGΞtGOGsqrtG
{{{s_{tνxt{ww}}}}}GPGfGYU_^G}ν’UGJournalpofpHighpEnergypPhysicsSG2011SGYWXXSGX 5.4 56

461 |νΞrγφGπorGΞGstΞnμΞrμGmoμνlGqψττsGαosonGproμuγνμGψnGΞssoγψΞtψonGwψtφGΞGtopTquΞrkGpΞψrGΞnμG
μνγΞyψnτGtoGαottomGquΞrksGusψnτGΞGmΞtrψxGνlνmνntGmνtφoμUGEuropeanpPhysicalpJournalpCSG2015SG_]SGY]X 4.2 55

460 |νΞrγφGπorGnνwGpφνnomνnΞGwψtφGtφνGvΞrψΞαlνGψnGtφνGΞllTφΞμronψγGπψnΞlGstΞtνGproμuγνμGψnG
protonTprotonGγollψsψonsGΞtUGEuropeanpPhysicalpJournalpCSG2017SG__SG_XW 4.2 54

459 mνtνrmψnΞtψonGoπGtφνG|TwΞvνGˇ�Gˇ�GsγΞttνrψnτGlνnτtφsGπromGΞGstuμyGoπGtG´–Tgˇ�G´–Gˇ�GWGˇ�GWGμνγΞysUGEuropeanp
PhysicalpJournalpCSG2009SG^[SG]abT^Wa 4.2 54

458 zuΞrkGΞnμGτluonGμψstrψαutψonsGΞnμG˛–sGπromGnuγlνonGstruγturνGπunγtψonsGΞtGlowGxUGPhysicspLetters,p
SectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsSG1993SGZWbSGYYYTYZW 4.2 53

457 |νΞrγφGπorGOG{tνxt{k}}_{tνxt{s}}≥WGPGTgG˛…GRG˛…Gâ��GΞnμGkWGTgG˛…GRG˛…Gâ��GμνγΞysUGJournalpofpHighpEnergypPhysicsSG
2012SGYWXYSGX 5.4 52

456 vνΞsurνmνntsGoπGμψππνrνntψΞlGΞnμGμouαlνTμψππνrνntψΞlGmrνllT±ΞnGγrossGsνγtψonsGψnGprotonTprotonG
γollψsψonsGΞtGℓoormulΞcGsννGtνxt√ℓoormulΞcGsννGtνxt√UGEuropeanpPhysicalpJournalpCSG2015SG_]SGX[_ 4.2 50
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455
vνΞsurνmνntGoπGtφνGrΞtψoGoπGtφνGψnγlusψvνGZTjνtGγrossGsνγtψonGtoGtφνGψnγlusψvνGYTjνtGγrossGsνγtψonGψnG
ppGγollψsψonsGΞtGOsqrt{s}GfG_GmΞtφrm{}ν’}PGΞnμGπψrstGμνtνrmψnΞtψonGoπGtφνGstronτGγouplψnτGγonstΞntGψnG
tφνG}ν’GrΞnτνUGEuropeanpPhysicalpJournalpCSG2013SG_ZSGX

4.2 50

454
|νΞrγφGπorGnΞrrowGΞnμGαroΞμGμψjνtGrνsonΞnγνsGψnGprotonTprotonGγollψsψonsGΞtGOGsqrt{s}fXZGPG}ν’GΞnμG
γonstrΞψntsGonGμΞrkGmΞttνrGmνμψΞtorsGΞnμGotφνrGnνwGpΞrtψγlνsUGJournalpofpHighpEnergypPhysicsSG2018SG
YWXaSGX

5.4 50

453 |νΞrγφGπorGΞGstΞnμΞrμTmoμνlTlψkνGqψττsGαosonGwψtφGΞGmΞssGψnGtφνGrΞnτνGX[]GtoGXWWWGpν’GΞtGtφνGuqlUG
EuropeanpPhysicalpJournalpCSG2013SG_ZSGY[^b 4.2 49

452
jnΞlysψsGoπGtφνGlψquψμGΞrτonGpurψtyGψnGtφνGrlj{~|G}^WWG}ylUGNuclearpInstrumentspandpMethodspinp
PhysicspResearch,pSectionpA:pAccelerators,pSpectrometers,pDetectorspandpAssociatedpEquipmentSG2004SG
]X^SG^aT_b

1.2 49

451 wuγlνΞrGνππνγtsGonGtφνGtrΞnsvνrsνGmomνntumGspνγtrΞGoπGγφΞrτνμGpΞrtψγlνsGψnGpyαGγollψsψonsGΞtG
ℓoormulΞcGsννGtνxt√ℓoormulΞcGsννGtνxt√UGEuropeanpPhysicalpJournalpCSG2015SG_]SGYZ_ 4.2 48

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

449 vνΞsurνmνntGoπGtφνGOG{{rmGt}αΞr{rmGt}}GPGproμuγtψonGγrossGsνγtψonGΞnμGtφνGtopGquΞrkGmΞssGψnGtφνG
μψlνptonGγφΞnnνlGψnGppGγollψsψonsGΞtGOGsqrtG{s}GfG_GPG}ν’UGJournalpofpHighpEnergypPhysicsSG2011SGYWXXSGX 5.4 48

448 wνwGmνΞsurνmνntGoπGtφνGUGPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-Energyp
PhysicsSG2011SG^b_SGXW_TXX] 4.2 48

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

446 vνΞsurνmνntGoπGtφνGrνlΞtψvνGpromptGproμuγtψonGrΞtνGoπGΞnμGψnGppGγollψsψonsGΞtGℓoormulΞcGsννGtνxt√UG
EuropeanpPhysicalpJournalpCSG2012SG_YSGYY]X 4.2 46

445 |νΞrγφGπorGnνwGpφysψγsGwψtφGsΞmνTsψτnGψsolΞtνμGμψlνptonGνvνntsGwψtφGjνtsGΞnμGmψssψnτGtrΞnsvνrsνG
νnνrτyGΞtGtφνGuqlUGJournalpofpHighpEnergypPhysicsSG2011SGYWXXSGX 5.4 46

444 |νΞrγφGπorGnνwGpφysψγsGwψtφGjνtsGΞnμGmψssψnτGtrΞnsvνrsνGmomνntumGψnGppGγollψsψonsGΞtGOGsqrtG{s}GfG_GPG
}ν’UGJournalpofpHighpEnergypPhysicsSG2011SGYWXXSGX 5.4 46

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

442 nxγlusψvνG˛‡˛‡GTgG˛…GRG˛…Gâ��GproμuγtψonGψnGprotonTprotonGγollψsψonsGΞtGOGsqrtG{s}GfG{_}GPG}ν’UGJournalpofpHighp
EnergypPhysicsSG2012SGYWXYSGX 5.4 45

441 |νΞrγφGπorGtφνGΞssoγψΞtνμGproμuγtψonGoπGtφνGqψττsGαosonGwψtφGΞGtopTquΞrkGpΞψrUGJournalpofpHighp
EnergypPhysicsSG2014SGYWX[SGX 5.4 45

440
|νΞrγφGπorGνxγlusψvνGorGsνmψTνxγlusψvνG˛‡˛‡GproμuγtψonGΞnμGoαsνrvΞtψonGoπGνxγlusψvνGΞnμG
sνmψTνxγlusψvνGνRνâ��GproμuγtψonGψnGppGγollψsψonsGΞtGOGsqrt{s}f_GPG}ν’UGJournalpofpHighpEnergypPhysicsSG
2012SGYWXYSGX

5.4 45

439 vνΞsurνmνntGoπGtφνGsumGoπG––GΞnμG–ZGproμuγtψonGwψtφG–RμψjνtGνvνntsGψnGppGγollψsψonsGΞtG
ℓoormulΞcGsννGtνxt√UGEuropeanpPhysicalpJournalpCSG2013SG_ZSGYYaZ 4.2 45

438 vνΞsurνmνntGoπGtφνGαrΞnγφψnτGrΞtψoGoπGtφνGμνγΞyGtuTgˇ�´–νh˛‰GΞnμGνxtrΞγtψonGoπGtφνGltvGpΞrΞmνtνrG
|’us|UGPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsSG2004SG^WYSG[XT]X 4.2 45

(2004-2013)
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437 vνΞsurνmνntGoπGtφνG OZa_YPGproμuγtψonGγrossGsνγtψonGvψΞGμνγΞysGtoGsVˇ�ˇ�GRGˇ�Gâ��GψnGppGγollψsψonsGΞtGOG
sqrt{s}f_GPG}ν’UGJournalpofpHighpEnergypPhysicsSG2013SGYWXZSGX 5.4 44

436 |νΞrγφGπorGφνΞvyGαottomTlψkνGquΞrksGψnG[UbGπαâ��XGoπGppGγollψsψonsGΞtGOGsqrtG{s}GfG_GPG}ν’UGJournalpofpHighp
EnergypPhysicsSG2012SGYWXYSGX 5.4 44

435 lφΞrτνμGpΞrtψγlνGtrΞnsvνrsνGmomνntumGspνγtrΞGψnGppGγollψsψonsGΞtGOGsqrtG{s}GfGWUbGPGΞnμG_G}ν’UG
JournalpofpHighpEnergypPhysicsSG2011SGYWXXSGX 5.4 44

434 yrνγψsνGmνΞsurνmνntGoπGtφνGUGPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-Energyp
PhysicsSG2009SG^__SGY[^TY][ 4.2 44

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

432 vνΞsurνmνntGoπGtφνGμψππνrνntψΞlGΞnμGμouαlνTμψππνrνntψΞlGmrνllT±ΞnGγrossGsνγtψonsGψnGprotonTprotonG
γollψsψonsGΞtGOGsqrt{s}GPGfG_G}ν’UGJournalpofpHighpEnergypPhysicsSG2013SGYWXZSGX 5.4 43

431 |νΞrγφGπorGlνptonψγGμνγΞysGoπG–hGαosonsGψnGppGγollψsψonsGΞtGOGsqrtG{s}GfG{_}GPG}ν’UGJournalpofpHighp
EnergypPhysicsSG2012SGYWXYSGX 5.4 43

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

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

428
vνΞsurνmνntGoπGtφνGψnγlusψvνGZTjνtGproμuγtψonGμψππνrνntψΞlGγrossGsνγtψonGψnGprotonTprotonGγollψsψonsG
ΞtG_G}ν’´ ΞnμGμνtνrmψnΞtψonGoπGtφνGstronτGγouplψnτGγonstΞntGψnGtφνG}ν’´ rΞnτνUGEuropeanpPhysicalp
JournalpCSG2015SG_]SGXa^

4.2 41

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

426 |νΞrγφGπorGνlνγtrowνΞkGproμuγtψonGoπGγφΞrτψnosGΞnμGnνutrΞlψnosGusψnτGlνptonψγGπψnΞlGstΞtνsGψnGppG
γollψsψonsGΞtGOGsqrt{s}f_GPG}ν’UGJournalpofpHighpEnergypPhysicsSG2012SGYWXYSGX 5.4 41

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

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

423 |tuμψνsGoπGjνtGmΞssGψnGμψjνtGΞnμG–VZGRGjνtGνvνntsUGJournalpofpHighpEnergypPhysicsSG2013SGYWXZSGX 5.4 39

422 |tuμyGoπGtφνGunμνrlyψnτGνvνntGΞtGπorwΞrμGrΞpψμψtyGψnGppGγollψsψonsGΞtGOG
sqrt{s}fWUbSYU_^SdmΞtφrm{Ξnμ}d_dmΞtφrm{}ν’}GPUGJournalpofpHighpEnergypPhysicsSG2013SGYWXZSGX 5.4 39

421 vνΞsurνmνntGoπGtφνGZZGproμuγtψonGγrossGsνγtψonGΞnμGsνΞrγφGπorGΞnomΞlousGγouplψnτsGψnGYâ��Yâ��hGπψnΞlG
stΞtνsGψnGppGγollψsψonsGΞtGOGsqrt{s}f_GPG}ν’UGJournalpofpHighpEnergypPhysicsSG2013SGYWXZSGX 5.4 39

420 |νΞrγφGπorGsΞmνTsψτnGtopTquΞrkGpΞψrGproμuγtψonGΞtGOGsqrtG{s}GfG_GPG}ν’GΞnμGlψmψtsGonGπlΞvourGγφΞnτψnτG
nνutrΞlGγurrνntsGψnGtφνGtopGsνγtorUGJournalpofpHighpEnergypPhysicsSG2011SGYWXXSGX 5.4 39
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419 yrνγψsνGmνΞsurνmνntGoπGtφνGμνγΞyGtuTgˇ�W˛‡˛‡UGPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlep
andpHigh-EnergypPhysicsSG2002SG]Z^SGYYbTY[W 4.2 39

418 }φνGpolΞrψzνμGμouαlνGγνllGtΞrτνtGoπGtφνG|vlUGNuclearpInstrumentspandpMethodspinpPhysicspResearch,p
SectionpA:pAccelerators,pSpectrometers,pDetectorspandpAssociatedpEquipmentSG1999SG[Z_SGYZT^_ 1.2 39

417 |νΞrγφGπorGnΞturΞlGΞnμGsplψtGsupνrsymmνtryGψnGprotonTprotonGγollψsψonsGΞtGOGsqrt{s}fXZGPG}ν’GψnGπψnΞlG
stΞtνsGwψtφGjνtsGΞnμGmψssψnτGtrΞnsvνrsνGmomνntumUGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 39

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

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

414 vνΞsurνmνntGoπGtφνGlνptonGγφΞrτνGΞsymmνtryGψnGψnγlusψvνG–GproμuγtψonGψnGppGγollψsψonsGΞtGOGsqrtG{s}G
fG_d{tνxt{}ν’}}GPUGJournalpofpHighpEnergypPhysicsSG2011SGYWXXSGX 5.4 38

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

412
lonstrΞψntsGonGpΞrtonGμψstrψαutψonGπunγtψonsGΞnμGνxtrΞγtψonGoπGtφνGstronτGγouplψnτGγonstΞntGπromG
tφνGψnγlusψvνGjνtGγrossGsνγtψonGψnGppGγollψsψonsGΞtGℓoormulΞcGsννGtνxt√ℓoormulΞcGsννGtνxt√UGEuropeanp
PhysicalpJournalpCSG2015SG_]SGYaa

4.2 37

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

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

409 sνtGproμuγtψonGrΞtνsGψnGΞssoγψΞtψonGwψtφG–GΞnμGZGαosonsGψnGppGγollψsψonsGΞtGOGsqrtG{s}GfG_G{tνxt{}ν’}}GPUG
JournalpofpHighpEnergypPhysicsSG2012SGYWXYSGX 5.4 37

408 vνΞsurνmνntGoπGmΞssνsGψnGtφνGℓoormulΞcGsννGtνxt√GsystνmGαyGkψnνmΞtψγGνnμpoψntsGψnGppGγollψsψonsGΞtG
ℓoormulΞcGsννGtνxt√UGEuropeanpPhysicalpJournalpCSG2013SG_ZSGY[b[ 4.2 37

407 |νΞrγφGπorGnΞrrowGrνsonΞnγνsGΞnμGquΞntumGαlΞγkGφolνsGψnGψnγlusψvνGΞnμGαTtΞττνμGμψjνtGmΞssGspνγtrΞG
πromGppGγollψsψonsGΞtGOGsqrt{s}f_GPG}ν’UGJournalpofpHighpEnergypPhysicsSG2013SGYWXZSGX 5.4 37

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

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

404 vνΞsurνmνntGoπGpromptGΞnμGnonpromptGγφΞrmonψumGsupprνssψonGψnGγollψsψonsGΞtG]UWYUGEuropeanp
PhysicalpJournalpCSG2018SG_aSG]Wb 4.2 37

403 vνΞsurνmνntGoπGtφνGtopTquΞrkGmΞssGψnGOmΞtφrm{t}ovνrlψnν{mΞtφrm{t}}PGνvνntsGwψtφGμψlνptonGπψnΞlG
stΞtνsGψnGppGγollψsψonsGΞtGOsqrt{s}f_Gmαox{}ν’}PUGEuropeanpPhysicalpJournalpCSG2012SG_YSGX 4.2 36

402 oψrstGmνΞsurνmνntGoπGtφνGunμνrlyψnτGνvνntGΞγtψvψtyGΞtGtφνGuqlGwψtφGOsqrt{s}GfGWUbPG}ν’UGEuropeanp
PhysicalpJournalpCSG2010SG_WSG]]]T]_Y 4.2 36

(2010-2002)
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401 vνΞsurνmνntGoπGtφνGμouαlνTμψππνrνntψΞlGψnγlusψvνGjνtGγrossGsνγtψonGψnGprotonTprotonGγollψsψonsGΞtG
ℓoormulΞcGsννGtνxt√UGEuropeanpPhysicalpJournalpCSG2016SG_^SG[]X 4.2 36

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

399 vνΞsurνmνntGoπGμψππνrνntψΞlGγrossGsνγtψonsGπorGqψττsGαosonGproμuγtψonGψnGtφνGμψpφotonGμνγΞyG
γφΞnnνlGψnGppGγollψsψonsGΞtGℓoormulΞcGsννGtνxt√UGEuropeanpPhysicalpJournalpCSG2016SG_^SGXZ 4.2 35

398 |νΞrγφGπorGtφνGstΞnμΞrμGmoμνlGqψττsGαosonGproμuγνμGψnGΞssoγψΞtψonGwψtφGΞGtopTquΞrkGpΞψrGψnGppG
γollψsψonsGΞtGtφνGuqlUGJournalpofpHighpEnergypPhysicsSG2013SGYWXZSGX 5.4 35

397
|νΞrγφGπorGtφψrμTτνnνrΞtψonGsγΞlΞrGlνptoquΞrksGΞnμGφνΞvyGrψτφtTφΞnμνμGnνutrψnosGψnGπψnΞlGstΞtνsGwψtφG
twoGtΞuGlνptonsGΞnμGtwoGjνtsGψnGprotonTprotonGγollψsψonsGΞtGOGsqrt{s}fXZGPG}ν’UGJournalpofpHighpEnergyp
PhysicsSG2017SGYWX_SGX

5.4 35

396
vνΞsurνmνntGoπGtφνGOmΞtφrm{{tαΞr{t}}}PGproμuγtψonGγrossGsνγtψonGψnGppGγollψsψonsGΞtGOsqrt{s}f_PG}ν’G
usψnτGtφνGkψnνmΞtψγGpropνrtψνsGoπGνvνntsGwψtφGlνptonsGΞnμGjνtsUGEuropeanpPhysicalpJournalpCSG2011SG
_XSGX

4.2 35

395
vνΞsurνmνntGΞnμGzlmGΞnΞlysψsGoπGμouαlνTμψππνrνntψΞlGψnγlusψvνGjνtGγrossGsνγtψonsGψnGppGγollψsψonsGΞtG
OGsqrt{s}faGPG}ν’GΞnμGγrossGsνγtψonGrΞtψosGtoGYU_^GΞnμG_G}ν’UGJournalpofpHighpEnergypPhysicsSG2017SG
YWX_SGX

5.4 34

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

393 |νΞrγφGπorGmψγrosγopψγGαlΞγkGφolνsGψnGppGγollψsψonsGΞtGOGsqrtG{s}GfG{tνxt{_}ν’}}GPUGJournalpofpHighp
EnergypPhysicsSG2012SGYWXYSGX 5.4 34

392 |νΞrγφGπorGφνΞvyGstΞαlνGγφΞrτνμGpΞrtψγlνsGψnGppGγollψsψonsGΞtGOGsqrtG{s}GfG_d{tνxt{}ν’}}GPUGJournalpofp
HighpEnergypPhysicsSG2011SGYWXXSGX 5.4 34

391 |νΞrγφGπorGμνγΞysGoπGstoppνμGlonτTlψvνμGpΞrtψγlνsGproμuγνμGψnGprotonTprotonGγollψsψonsGΞtGℓoormulΞcG
sννGtνxt√UGEuropeanpPhysicalpJournalpCSG2015SG_]SGX]X 4.2 33

390 |νΞrγφGπorGnνwGpφysψγsGψnGνvνntsGwψtφGsΞmνTsψτnGμψlνptonsGΞnμGαGjνtsGψnGppGγollψsψonsGΞtGOGsqrt{s}faGPG
}ν’UGJournalpofpHighpEnergypPhysicsSG2013SGYWXZSGX 5.4 33

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

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

387 xαsνrvΞtψonGoπGtφνGrΞrνGμνγΞyGUGPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandp
High-EnergypPhysicsSG2004SG]bbSGXb_TYXX 4.2 33

386 rμνntψπψγΞtψonGtνγφnψquνsGπorGφψτφlyGαoostνμG–GαosonsGtφΞtGμνγΞyGψntoGφΞμronsUGJournalpofpHighp
EnergypPhysicsSG2014SGYWX[SGX 5.4 32

385 |νΞrγφGπorGrνsonΞnγνsGψnGtφνGμψlνptonGmΞssGμψstrψαutψonGψnGppGγollψsψonsGΞtGOGsqrtG{s}GfG_GPG}ν’UGJournalp
ofpHighpEnergypPhysicsSG2011SGYWXXSGX 5.4 32

384 |νΞrγφGπorGsupνrsymmνtryGψnGppGγollψsψonsGΞtGOGsqrtG{s}GfG_GPG}ν’GψnGνvνntsGwψtφGΞGsψnτlνGlνptonSGjνtsSG
ΞnμGmψssψnτGtrΞnsvνrsνGmomνntumUGJournalpofpHighpEnergypPhysicsSG2011SGYWXXSGX 5.4 32

Micha¯� Szleper
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383 vνΞsurνmνntGoπGtφνGmrνllT±ΞnGγrossGsνγtψonGψnGppGγollψsψonsGΞtGOGsqrtG{s}GfG_GPG}ν’UGJournalpofpHighp
EnergypPhysicsSG2011SGYWXXSGX 5.4 32

382 vνΞsurνmνntGoπGUGPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsSG
2007SG^[_SGZ[XTZ]W 4.2 31

381 vνΞsurνmνntGoπGUGPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsSG
2004SG^W[SGXTXW 4.2 31

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

379 |νΞrγφGψnGlνptonψγGγφΞnnνlsGπorGφνΞvyGrνsonΞnγνsGμνγΞyψnτGtoGlonτTlψvνμGnνutrΞlGpΞrtψγlνsUGJournalpofp
HighpEnergypPhysicsSG2013SGYWXZSGX 5.4 30

378 rnγlusψvνGαTjνtGproμuγtψonGψnGppGγollψsψonsGΞtGOsqrtG{s}GfG_}ν’PUGJournalpofpHighpEnergypPhysicsSG2012SG
YWXYSGX 5.4 30

377 xαsνrvΞtψonGoπGZGμνγΞysGtoGπourGlνptonsGwψtφGtφνGlv|GμνtνγtorGΞtGtφνGuqlUGJournalpofpHighpEnergyp
PhysicsSG2012SGYWXYSGX 5.4 30

376 vνΞsurνmνntGoπGtφνGtopTquΞrkGmΞssGψnGOGmΞtφrm{t}ovνrlψnν{mΞtφrm{t}}GPGνvνntsGwψtφGlνptonRjνtsG
πψnΞlGstΞtνsGψnGppGγollψsψonsGΞtGOGsqrt{s}f_GPG}ν’UGJournalpofpHighpEnergypPhysicsSG2012SGYWXYSGX 5.4 30

375 vνΞsurνmνntGoπGtφνGunμνrlyψnτGνvνntGψnGtφνGmrνllâ��±ΞnGproγνssGψnGprotonâ��protonGγollψsψonsGΞtG
Osqrt{s}GfG_~mαox{}ν’}PUGEuropeanpPhysicalpJournalpCSG2012SG_YSGX 4.2 30

374 zuΞsψνlΞstψγGsVˇ�GmuoproμuγtψonGπromGφyμroτνnSGμνutνrψumSGγΞrαonGΞnμGtψnUGPhysicspLetters,pSectionp
B:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsSG1994SGZZYSGXb]TYWW 4.2 30

373 vνΞsurνmνntsGoπGtφνGproμuγtψonGγrossGsνγtψonGΞnμGtφνGαrΞnγφψnτGπrΞγtψonSGΞnμGγonstrΞψntsGonG
ΞnomΞlousGtrψplνGτΞuτνGγouplψnτsGΞtUGEuropeanpPhysicalpJournalpCSG2018SG_aSGX^] 4.2 29

372 |νΞrγφGπorGsupνrsymmνtryGψnGπψnΞlGstΞtνsGwψtφGmψssψnτGtrΞnsvνrsνGνnνrτyGΞnμGWSGXSGYSGorGâ�¥ZGαTquΞrkG
jνtsGψnG_G}ν’GppGγollψsψonsGusψnτGtφνGvΞrψΞαlνG˛–G}UGJournalpofpHighpEnergypPhysicsSG2013SGYWXZSGX 5.4 29

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

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

369 vνΞsurνmνntGoπGμψππνrνntψΞlGγrossGsνγtψonsGπorGtφνGproμuγtψonGoπGΞGpΞψrGoπGψsolΞtνμGpφotonsGψnGppG
γollψsψonsGΞtGℓoormulΞcGsννGtνxt√UGEuropeanpPhysicalpJournalpCSG2014SG_[SGZXYb 4.2 29

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

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

366 |νΞrγφGπorGsupνrsymmνtryGψnGνvνntsGwψtφGαGjνtsGΞnμGmψssψnτGtrΞnsvνrsνGmomνntumGΞtGtφνGuqlUG
JournalpofpHighpEnergypPhysicsSG2011SGYWXXSGX 5.4 28

(2011-2011)
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365 |νΞrγφGπorGlowGmΞssGvνγtorGrνsonΞnγνsGμνγΞyψnτGψntoGquΞrkTΞntψquΞrkGpΞψrsGψnGprotonTprotonG
γollψsψonsGΞtGOGsqrt{s}fXZGPG}ν’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 28

364 vνΞsurνmνntGoπGtφνGproμuγtψonGγrossGsνγtψonSGtφνGtopGquΞrkGmΞssSGΞnμGtφνGstronτGγouplψnτG
γonstΞntGusψnτGμψlνptonGνvνntsGψnGppGγollψsψonsGΞtUGEuropeanpPhysicalpJournalpCSG2019SG_bSGZ^a 4.2 27

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

362 |φΞpνSGtrΞnsvνrsνGsψzνSGΞnμGγφΞrτνμTφΞμronGmultψplψγψtyGoπGjνtsGψnGppGγollψsψonsGΞtGOGsqrt{s}f_d}ν’GPUG
JournalpofpHighpEnergypPhysicsSG2012SGYWXYSGX 5.4 27

361 vνΞsurνmνntGoπGOG{tνxt{k}}ovνrlψnνG{tνxt{k}}GPGΞnτulΞrGγorrνlΞtψonsGαΞsνμGonGsνγonμΞryGvνrtνxG
rνγonstruγtψonGΞtGOGsqrtG{s}GfG_S{tνxt{}ν’}}GPUGJournalpofpHighpEnergypPhysicsSG2011SGYWXXSGX 5.4 27

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

359 vνΞsurνmνntGoπGtφνGγrossGsνγtψonGΞnμGΞnτulΞrGγorrνlΞtψonsGπorGΞssoγψΞtνμGproμuγtψonGoπGΞGZGαosonG
wψtφGαGφΞμronsGψnGppGγollψsψonsGΞtGOGsqrt{s}GPGfG_G}ν’UGJournalpofpHighpEnergypPhysicsSG2013SGYWXZSGX 5.4 26

358
|νΞrγφGπorGΞnomΞlousG–tαGγouplψnτsGΞnμGπlΞvourTγφΞnτψnτGnνutrΞlGγurrνntsGψnGtTγφΞnnνlGsψnτlνGtopG
quΞrkGproμuγtψonGψnGppGγollψsψonsGΞtGOGsqrt{s}f_GPGΞnμGaG}ν’UGJournalpofpHighpEnergypPhysicsSG2017SG
YWX_SGX

5.4 26

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

356 |νΞrγφGπorGpφysψγsGανyonμGtφνGstΞnμΞrμGmoμνlGψnGopposψtνTsψτnGμψlνptonGνvνntsGψnGppGγollψsψonsGΞtGOG
sqrtG{s}GfG_S{tνxt{}ν’}}GPUGJournalpofpHighpEnergypPhysicsSG2011SGYWXXSGX 5.4 26

355
vνΞsurνmνntGoπGtφνG–TαosonGφνlψγψtyGψnGtopTquΞrkGμνγΞysGπromGOGmΞtφrm{t}ovνrlψnν{mΞtφrm{t}}GPG
proμuγtψonGψnGlνptonRjνtsGνvνntsGψnGppGγollψsψonsGΞtGOGsqrt{s}f_GPG}ν’UGJournalpofpHighpEnergypPhysicsSG
2013SGYWXZSGX

5.4 25

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

353
vνΞsurνmνntsGoπGtφνGℓoormulΞcGsννGtνxt√ℓoormulΞcGsννGtνxt√GproμuγtψonGγrossGsνγtψonsGψnGtφνG
ℓoormulΞcGsννGtνxt√GγφΞnnνlGψnGprotonTprotonGγollψsψonsGΞtGℓoormulΞcGsννGtνxt√GΞnμGℓoormulΞcGsννG
tνxt√GΞnμGγomαψnνμGγonstrΞψntsGonGtrψplνGτΞuτνGγouplψnτsUGEuropeanpPhysicalpJournalpCSG2015SG_]SG]XX

4.2 25

352 |νΞrγφGπorGrνsonΞntGOGmΞtφrm{t}ovνrlψnν{mΞtφrm{t}}GPGproμuγtψonGψnGlνptonRjνtsGνvνntsGψnGppG
γollψsψonsGΞtGOGsqrt{s}f_GPG}ν’UGJournalpofpHighpEnergypPhysicsSG2012SGYWXYSGX 5.4 25

351
xαsνrvΞtψonGoπGlonτGψonψzψnτGtrΞγksGwψtφGtφνGrlj{~|G}^WWGπψrstGφΞlπTmoμulνUGNuclearpInstrumentspandp
MethodspinpPhysicspResearch,pSectionpA:pAccelerators,pSpectrometers,pDetectorspandpAssociatedp
EquipmentSG2003SG]WaSGYa_TYb[

1.2 25

350 |νΞrγφGπorGφνΞvyGrνsonΞnγνsGμνγΞyψnτGtoGtwoGqψττsGαosonsGψnGπψnΞlGstΞtνsGγontΞψnψnτGπourGαGquΞrksUG
EuropeanpPhysicalpJournalpCSG2016SG_^SGZ_X 4.2 25

349 vνΞsurνmνntGoπGtφνGwνΞkGmψxψnτGΞnτlνGusψnτGtφνGπorwΞrμTαΞγkwΞrμGΞsymmνtryGoπGmrνllT±ΞnG
νvνntsGψnGγollψsψonsGΞtGaUGEuropeanpPhysicalpJournalpCSG2018SG_aSG_WX 4.2 25

348 |νΞrγφGπorGγφΞrτνμGqψττsGαosonsGψnGtφνGq´–GTgGˇ�´–˛‰ˇ�GμνγΞyGγφΞnnνlGψnGprotonTprotonGγollψsψonsGΞtGOG
sqrt{s}fXZGPG}ν’UGJournalpofpHighpEnergypPhysicsSG2019SGYWXbSGX 5.4 24
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347
lonstrΞψntsGonGtφνGpv||vSGjv|kGmoμνlGΞnμGonGotφνrGmoμνlsGπromGtφνGsνΞrγφGπorGlonτTlψvνμG
γφΞrτνμGpΞrtψγlνsGψnGprotonTprotonGγollψsψonsGΞtGℓoormulΞcGsννGtνxt√UGEuropeanpPhysicalpJournalpCSG
2015SG_]SGZY]

4.2 24

346 |νΞrγφGπorGproμuγtψonGoπGπourGtopGquΞrksGψnGπψnΞlGstΞtνsGwψtφGsΞmνTsψτnGorGmultψplνGlνptonsGψnG
protonTprotonGγollψsψonsGΞtUGEuropeanpPhysicalpJournalpCSG2020SGaWSG_] 4.2 24

345 vνΞsurνmνntGoπGψnγlusψvνGjνtGproμuγtψonGΞnμGnuγlνΞrGmoμψπψγΞtψonsGψnGpyαGγollψsψonsGΞtGℓoormulΞcG
sννGtνxt√UGEuropeanpPhysicalpJournalpCSG2016SG_^SGZ_Y 4.2 24

344 sνtGΞnμGunμνrlyψnτGνvνntGpropνrtψνsGΞsGΞGπunγtψonGoπGγφΞrτνμTpΞrtψγlνGmultψplψγψtyGψnGprotonTprotonG
γollψsψonsGΞtGℓoormulΞcGsννGtνxt√UGEuropeanpPhysicalpJournalpCSG2013SG_ZSGY^_[ 4.2 24

343 vνΞsurνmνntGoπGtφνGZV˛‡QGRGαTjνtGγrossGsνγtψonGψnGppGγollψsψonsGΞtGOGsqrtG{s}GfG_GPG}ν’UGJournalpofpHighp
EnergypPhysicsSG2012SGYWXYSGX 5.4 24

342 |νΞrγφGπorGnνwGpφysψγsGψnGνvνntsGwψtφGsΞmνTsψτnGμψlνptonsGΞnμGαTtΞττνμGjνtsGψnGppGγollψsψonsGΞtGOGsqrtG
{s}GfG_GPG}ν’UGJournalpofpHighpEnergypPhysicsSG2012SGYWXYSGX 5.4 24

341 |νΞrγφGπorGtφνGstΞnμΞrμGmoμνlGqψττsGαosonGψnGtφνGqGTgGZZGTgGYâ��Y˛‰GγφΞnnνlGψnGppGγollψsψonsGΞtGOGsqrtG
{tνxt{s}}GfG{_}d{tνxt{}ν’}}GPUGJournalpofpHighpEnergypPhysicsSG2012SGYWXYSGX 5.4 24

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

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

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

337 |νΞrγφGπorGtφψrμTτνnνrΞtψonGsγΞlΞrGlνptoquΞrksGμνγΞyψnτGtoGΞGtopGquΞrkGΞnμGΞGlνptonGΞtUGEuropeanp
PhysicalpJournalpCSG2018SG_aSG_W_ 4.2 23

336
nvψμνnγνGπorGΞssoγψΞtνμGproμuγtψonGoπGΞGqψττsGαosonGwψtφGΞGtopGquΞrkGpΞψrGψnGπψnΞlGstΞtνsGwψtφG
νlνγtronsSGmuonsSGΞnμGφΞμronψγΞllyGμνγΞyψnτGˇ�GlνptonsGΞtGOGsqrt{s}fXZGPG}ν’UGJournalpofpHighpEnergyp
PhysicsSG2018SGYWXaSGX

5.4 23

335 vνΞsurνmνntGoπGtφνGℓoormulΞcGsννGtνxt√GproμuγtψonGγrossGsνγtψonGusψnτGνvνntsGψnGtφνGℓoormulΞcGsννG
tνxt√GπψnΞlGstΞtνGψnGppGγollψsψonsGΞtGℓoormulΞcGsννGtνxt√UGEuropeanpPhysicalpJournalpCSG2017SG__SGX_Y 4.2 22

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

333 |νΞrγφGπorGμΞrkGmΞttνrGproμuγνμGψnGΞssoγψΞtψonGwψtφGφνΞvyTπlΞvorGquΞrkGpΞψrsGψnGprotonTprotonG
γollψsψonsGΞtUGEuropeanpPhysicalpJournalpCSG2017SG__SGa[] 4.2 22

332
|νΞrγφGπorGpφysψγsGανyonμGtφνGstΞnμΞrμGmoμνlGψnGνvνntsGwψtφGtwoGlνptonsSGjνtsSGΞnμGmψssψnτG
trΞnsvνrsνGmomνntumGψnGppGγollψsψonsGΞtGOGsqrt{s}GPGfGaG}ν’UGJournalpofpHighpEnergypPhysicsSG2015SG
YWX]SGX

5.4 22

331 vνΞsurνmνntGoπGkosνTnψnstνψnGγorrνlΞtψonsGψnGppGγollψsψonsGΞtGOGsqrtG{s}GfGWUbGPGΞnμG_G}ν’UGJournalpofp
HighpEnergypPhysicsSG2011SGYWXXSGX 5.4 22

330
vνΞsurνmνntGoπGtφνG–ZGproμuγtψonGγrossGsνγtψonGψnGppGγollψsψonsGΞtGℓoormulΞcGsννGtνxt√GΞnμG
aℓoormulΞcGsννGtνxt√GΞnμGsνΞrγφGπorGΞnomΞlousGtrψplνGτΞuτνGγouplψnτsGΞtGℓoormulΞcGsννGtνxt√UG
EuropeanpPhysicalpJournalpCSG2017SG__SGYZ^

4.2 21

(2017-2015)
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329
jGsνΞrγφGπorGnνwGpφνnomνnΞGψnGppGγollψsψonsGΞtGℓoormulΞcGsννGtνxt√GψnGπψnΞlGstΞtνsGwψtφGmψssψnτG
trΞnsvνrsνGmomνntumGΞnμGΞtGlνΞstGonνGjνtGusψnτGtφνGℓoormulΞcGsννGtνxt√GvΞrψΞαlνUGEuropeanpPhysicalp
JournalpCSG2017SG__SGYb[

4.2 21

328 vνΞsurνmνntGoπGνlνγtrowνΞkGproμuγtψonGoπGtwoGjνtsGψnGΞssoγψΞtψonGwψtφGΞGZGαosonGψnGprotonTprotonG
γollψsψonsGΞtGℓoormulΞcGsννGtνxt√UGEuropeanpPhysicalpJournalpCSG2015SG_]SG^^ 4.2 21

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

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

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

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

323 vνΞsurνmνntGoπGtφνGOmΞtφrm{t}αΞr{mΞtφrm{t}}PGproμuγtψonGγrossGsνγtψonGψnGtφνGˇ�RjνtsGγφΞnnνlGψnGppG
γollψsψonsGΞtGOsqrt{s}f_Gmαox{}ν’}PUGEuropeanpPhysicalpJournalpCSG2013SG_ZSGX 4.2 21

322
|νΞrγφGπorGpφysψγsGανyonμGtφνGstΞnμΞrμGmoμνlGψnGνvνntsGwψtφGtwoGlνptonsGoπGsΞmνGsψτnSGmψssψnτG
trΞnsvνrsνGmomνntumSGΞnμGjνtsGψnGprotonTprotonGγollψsψonsGΞtUGEuropeanpPhysicalpJournalpCSG2017SG
__SG]_a

4.2 21

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

320 |νΞrγφGπorGΞGqψττsGαosonGψnGtφνGμνγΞyGγφΞnnνlGqGTgGZZOQPGTgGqOGovνrlψnνG{tνxt{q}}GPGâ��Gâ��Gâ��GRGψnGppGγollψsψonsG
ΞtGOGsqrtG{s}GfG_GP}ν’UGJournalpofpHighpEnergypPhysicsSG2012SGYWXYSGX 5.4 21

319 rnγlusψvνGαTφΞμronGproμuγtψonGγrossGsνγtψonGwψtφGmuonsGψnGppGγollψsψonsGΞtGOGsqrtG{s}GfG_d{tνxt{}ν’}}GPUG
JournalpofpHighpEnergypPhysicsSG2011SGYWXXSGX 5.4 21

318 |νΞrγφGπorGlΞrτνGνxtrΞGμψmνnsψonsGψnGtφνGμψpφotonGπψnΞlGstΞtνGΞtGtφνGuΞrτνGqΞμronGlollψμνrUGJournalp
ofpHighpEnergypPhysicsSG2011SGYWXXSGX 5.4 21

317 vνΞsurνmνntGoπGtφνGμψrνγtGνmψssψonGΞnμGψntνrπνrνnγνGtνrmsGΞnμGsνΞrγφGπorGlyGvψolΞtψonGψnGtφνG
μνγΞyGtG´–Tgˇ�G´–Gˇ�GWG˛‡UGEuropeanpPhysicalpJournalpCSG2010SG^aSG_]Ta_ 4.2 21

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

315 |νΞrγφGπorGsupνrsymmνtryGψnGprotonTprotonGγollψsψonsGΞtGXZG}ν’GψnGπψnΞlGstΞtνsGwψtφGjνtsGΞnμGmψssψnτG
trΞnsvνrsνGmomνntumUGJournalpofpHighpEnergypPhysicsSG2019SGYWXbSGX 5.4 21

314 |ΞmνTsψτnG––GsγΞttνrψnτGΞtGtφνGuqlcGγΞnGwνGμψsγovνrGk|vGνππνγtsGανπorνGμψsγovνrψnτGnνwGstΞtνshUG
EuropeanpPhysicalpJournalpCSG2018SG_aSGX 4.2 21

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

312
vνΞsurνmνntGoπGℓoormulΞcGsννGtνxt√GproμuγtψonGwψtφGΞμμψtψonΞlGjνtGΞγtψvψtySGψnγluμψnτGℓoormulΞcGsννG
tνxt√GquΞrkGjνtsSGψnGtφνGμψlνptonGμνγΞyGγφΞnnνlGusψnτGppGγollψsψonsGΞtGℓoormulΞcGsννGtνxt√UGEuropeanp
PhysicalpJournalpCSG2016SG_^SGZ_b

4.2 20
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311 |νΞrγφGπorGstΞnμΞrμGmoμνlGproμuγtψonGoπGπourGtopGquΞrksGwψtφGsΞmνTsψτnGΞnμGmultψlνptonGπψnΞlG
stΞtνsGψnGprotonTprotonGγollψsψonsGΞtUGEuropeanpPhysicalpJournalpCSG2018SG_aSGX[W 4.2 20

310 |νΞrγφGπorGΞGφνΞvyGpsνuμosγΞlΞrGαosonGμνγΞyψnτGtoGΞGZGΞnμGΞGqψττsGαosonGΞtUGEuropeanpPhysicalp
JournalpCSG2019SG_bSG]^[ 4.2 20

309 vνΞsurνmνntGoπGtφνGproμuγtψonGγrossGsνγtψonGπorGpΞψrsGoπGψsolΞtνμGpφotonsGψnGppGγollψsψonsGΞtGOGsqrtG
{s}GfG_d}ν’GPUGJournalpofpHighpEnergypPhysicsSG2012SGYWXYSGX 5.4 20

308
|νΞrγφGπorGpΞψrGproμuγtψonGoπGvνγtorTlψkνG}GΞnμGkGquΞrksGψnGsψnτlνTlνptonGπψnΞlGstΞtνsGusψnτGαoostνμG
jνtGsuαstruγturνGψnGprotonTprotonGγollψsψonsGΞtGOGsqrt{s}fXZGPG}ν’UGJournalpofpHighpEnergypPhysicsSG
2017SGYWX_SGX

5.4 20

307 |νΞrγφGπorGφνΞvyGrνsonΞnγνsGtφΞtGμνγΞyGψntoGΞGvνγtorGαosonGΞnμGΞGqψττsGαosonGψnGφΞμronψγGπψnΞlG
stΞtνsGΞtUGEuropeanpPhysicalpJournalpCSG2017SG__SG^Z^ 4.2 20

306 }φνGjGμνpνnμνnγνGoπGtφνGnuγlνΞrGstruγturνGπunγtψonGrΞtψosUGNuclearpPhysicspBSG1996SG[aXSGZTYY 2.8 20

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

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

303
vνΞsurνmνntsGoπGtφνGℓoormulΞcGsννGtνxt√GproμuγtψonGγrossGsνγtψonGψnGlνptonRjνtsGπψnΞlGstΞtνsGψnGppG
γollψsψonsGΞtGaGℓoormulΞcGsννGtνxt√GΞnμGrΞtψoGoπGaGtoG_´ ℓoormulΞcGsννGtνxt√GγrossGsνγtψonsUGEuropeanp
PhysicalpJournalpCSG2017SG__SGX]

4.2 19

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

301
|νΞrγφGπorGrνsonΞntGΞnμGnonrνsonΞntGqψττsGαosonGpΞψrGproμuγtψonGψnGtφνGOG
mΞtφrm{α}ovνrlψnν{mΞtφrm{α}}mΞtφψt{νllGnuGνllGnuG}GPGπψnΞlGstΞtνGψnGprotonTprotonGγollψsψonsGΞtGOG
sqrt{s}fXZGPG}ν’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX

5.4 19

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

299 vνΞsurνmνntGoπGνxγlusψvνGpφotoproμuγtψonGπromGprotonsGψnGyαGγollψsψonsGΞtUGEuropeanpPhysicalp
JournalpCSG2019SG_bSGY__ 4.2 19

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

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

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

295 vνΞsurνmνntGoπGνnνrτyGπlowGΞtGlΞrτνGpsνuμorΞpψμψtψνsGψnGppGγollψsψonsGΞtGOGsqrtG{s}GfGWU{b}GPGΞnμG_G
}ν’UGJournalpofpHighpEnergypPhysicsSG2011SGYWXXSGX 5.4 19

294 yrνγψsνGmνΞsurνmνntsGoπGtφνGt|Tg˛‡˛‡GΞnμGtuTg˛‡˛‡GμνγΞyGrΞtνsUGPhysicspLetters,pSectionpB:pNuclear,p
ElementarypParticlepandpHigh-EnergypPhysicsSG2003SG]]XSG_TX] 4.2 19

(2003-2018)
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293 vνΞsurνmνntGoπGμψππνrνntψΞlGγrossGsνγtψonsGπorGαosonGproμuγtψonGψnGΞssoγψΞtψonGwψtφGjνtsGψnG
protonTprotonGγollψsψonsGΞtUGEuropeanpPhysicalpJournalpCSG2018SG_aSGb^] 4.2 19

292 |νΞrγφGπorGnνwGpφysψγsGψnGμψjνtGΞnτulΞrGμψstrψαutψonsGusψnτGprotonTprotonGγollψsψonsGΞtGΞnμG
γonstrΞψntsGonGμΞrkGmΞttνrGΞnμGotφνrGmoμνlsUGEuropeanpPhysicalpJournalpCSG2018SG_aSG_ab 4.2 19

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

290 |νΞrγφGπorGvνγtorTlψkνGquΞrksGψnGνvνntsGwψtφGtwoGopposψtνlyGγφΞrτνμGlνptonsGΞnμGjνtsGψnG
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sqrt{s}fXZGPG}ν’UGJournalpofpHighpEnergypPhysicsSG2019SGYWXbSGX 5.4 13

231
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

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

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

228 vνΞsurνmνntGoπGνxγlusψvνG´ pφotoproμuγtψonGψnGultrΞpνrψpφνrΞlGpyαGγollψsψonsGΞtUGEuropeanpPhysicalp
JournalpCSG2019SG_bSG_WY 4.2 13

227 vνΞsurνmνntGoπGtφνGtopGquΞrkGmΞssGψnGtφνGΞllTjνtsGπψnΞlGstΞtνGΞtGΞnμGγomαψnΞtψonGwψtφGtφνG
lνptonRjνtsGγφΞnnνlUGEuropeanpPhysicalpJournalpCSG2019SG_bSGZXZ 4.2 13

226 yroαψnτGγolorGγoφνrνnγνGνππνγtsGψnGppGγollψsψonsGΞtGℓoormulΞcGsννGtνxt√UGEuropeanpPhysicalpJournalpCSG
2014SG_[SGYbWX 4.2 13

225 |νΞrγφGπorGΞGπνrmψopφoαψγGqψττsGαosonGψnGppGγollψsψonsGΞtGOGsqrtG{s}GfG_GPG}ν’UGJournalpofpHighpEnergyp
PhysicsSG2012SGYWXYSGX 5.4 13

224
vνΞsurνmνntGoπGtφνGψnγlusψvνGproμuγtψonGγrossGsνγtψonsGπorGπorwΞrμGjνtsGΞnμGπorGμψjνtGνvνntsGwψtφG
onνGπorwΞrμGΞnμGonνGγνntrΞlGjνtGψnGppGγollψsψonsGΞtGOGsqrtG{s}GfG_GPG}ν’UGJournalpofpHighpEnergypPhysicsSG
2012SGYWXYSGX

5.4 13

223 vνΞsurνmνntGoπGtφνGmΞssGμψππνrνnγνGανtwννnGtopGΞnμGΞntψtopGquΞrksUGJournalpofpHighpEnergyp
PhysicsSG2012SGYWXYSGX 5.4 13

222 |νΞrγφGπorGlyGvψolΞtψonGψnGUGPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-Energyp
PhysicsSG2005SG^XWSGX^]TX_^ 4.2 13

(2005-2017)
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221 vνΞsurνmνntGoπGtφνGμνγΞyGrΞtνGΞnμGπormGπΞγtorGpΞrΞmνtνrG˛–tQGψnGtφνGμνγΞyGtuTgνRνâ��˛‡UGPhysicsp
Letters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsSG1999SG[]aSG]]ZT]^Z 4.2 13

220
vνΞsurνmνntGoπGOφαoxG{t}{αΞr{φαoxG{t}}}PGnormΞlψsνμGmultψTμψππνrνntψΞlGγrossGsνγtψonsGψnGO{tνxtG
{p}}{tνxtG{p}}GPGγollψsψonsGΞtGOsqrt{s}fXZS{tνxtG{}ν’}}GPSGΞnμGsψmultΞnνousGμνtνrmψnΞtψonGoπGtφνGstronτG
γouplψnτGstrνnτtφSGtopGquΞrkGpolνGmΞssSGΞnμGpΞrtonGμψstrψαutψonGπunγtψonsUGEuropeanpPhysicalp
JournalpCSG2020SGaWSGX

4.2 13

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

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

217 vνΞsurνmνntGoπGtφνGtopGquΞrkGmΞssGwψtφGlνptonRjνtsGπψnΞlGstΞtνsGusψnτGγollψsψonsGΞtUGEuropeanp
PhysicalpJournalpCSG2018SG_aSGabX 4.2 13

216 |νΞrγφGπorGμΞrkGmΞttνrGproμuγνμGψnGΞssoγψΞtψonGwψtφGΞGqψττsGαosonGμνγΞyψnτGtoGΞGpΞψrGoπGαottomG
quΞrksGψnGprotonTprotonGγollψsψonsGΞtUGEuropeanpPhysicalpJournalpCSG2019SG_bSGYaW 4.2 12

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

214 |νΞrγφGπorGφνΞvyGquΞrksGμνγΞyψnτGψntoGΞGtopGquΞrkGΞnμGΞG–GorGZGαosonGusψnτGlνptonGRGjνtsGνvνntsGψnG
ppGγollψsψonsGΞtGOGsqrt{s}f_GPG}ν’UGJournalpofpHighpEnergypPhysicsSG2013SGYWXZSGX 5.4 12

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

212 |νΞrγφGπorGquΞrkGγomposψtνnνssGψnGμψjνtGΞnτulΞrGμψstrψαutψonsGπromGppGγollψsψonsGΞtGOGsqrtG{s}GfG_{G}GPG
}ν’UGJournalpofpHighpEnergypPhysicsSG2012SGYWXYSGX 5.4 12

211 |νΞrγφGπorGtφψrμTτνnνrΞtψonGlνptoquΞrksGΞnμGsγΞlΞrGαottomGquΞrksGψnGppGγollψsψonsGΞtGOGsqrt{s}f_d}ν’G
PUGJournalpofpHighpEnergypPhysicsSG2012SGYWXYSGX 5.4 12

210 |νΞrγφGπorGlψτφtGrνsonΞnγνsGμνγΞyψnτGψntoGpΞψrsGoπGmuonsGΞsGΞGsψτnΞlGoπGnνwGpφysψγsUGJournalpofpHighp
EnergypPhysicsSG2011SGYWXXSGX 5.4 12

209
vνΞsurνmνntGoπGtφνG|vlGmuonGανΞmGpolΞrψsΞtψonGusψnτGtφνGΞsymmνtryGψnGtφνGνlΞstψγGsγΞttνrψnτGoππG
polΞrψsνμGνlνγtronsUGNuclearpInstrumentspandpMethodspinpPhysicspResearch,pSectionpA:pAccelerators,p
Spectrometers,pDetectorspandpAssociatedpEquipmentSG2000SG[[ZSGXTXb

1.2 12

208
|νΞrγφνsGπorGpΞψrGproμuγtψonGoπGγφΞrτψnosGΞnμGtopGsquΞrksGψnGπψnΞlGstΞtνsGwψtφGtwoGopposψtνlyG
γφΞrτνμGlνptonsGψnGprotonTprotonGγollψsψonsGΞtGOGsqrt{s}fXZGPG}ν’UGJournalpofpHighpEnergypPhysicsSG
2018SGYWXaSGX

5.4 12

207 |tuμψνsGoπGΞnμGmνsonsGψnγluμψnτGtφνGoαsνrvΞtψonGoπGtφνGμνγΞyGψnGprotonTprotonGγollψsψonsGΞtUG
EuropeanpPhysicalpJournalpCSG2018SG_aSGbZb 4.2 12

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

205 |νΞrγφGπorGsψnτlνGproμuγtψonGoπGvνγtorTlψkνGquΞrksGμνγΞyψnτGtoGΞGαGquΞrkGΞnμGΞGqψττsGαosonUGJournalp
ofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 12

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

Micha¯� Szleper
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203 vνΞsurνmνntGoπGΞssoγψΞtνμGZGRGγφΞrmGproμuγtψonGψnGprotonTprotonGγollψsψonsGΞtUGEuropeanpPhysicalp
JournalpCSG2018SG_aSGYa_ 4.2 11

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

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

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

199 |νΞrγφGπorGνlνγtrowνΞkGproμuγtψonGoπGγφΞrτψnosGΞnμGnνutrΞlψnosGψnG–qGνvνntsGψnGprotonTprotonG
γollψsψonsGΞtGOGsqrt{s}fXZGPG}ν’UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 11

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

197 |νΞrγφGπorGsupνrsymmνtryGψnGtφνGvνγtorTαosonGπusψonGtopoloτyGψnGprotonTprotonGγollψsψonsGΞtGOG
sqrt{s}faGPG}ν’UGJournalpofpHighpEnergypPhysicsSG2015SGYWX]SGX 5.4 11

196 vνΞsurνmνntGoπGtφνGunμνrlyψnτGνvνntGΞγtψvψtyGψnGppGγollψsψonsGΞtGOGsqrtG{s}GfGWUbGPGΞnμG_G}ν’GwψtφGtφνG
novνlGjνtTΞrνΞVmνμψΞnGΞpproΞγφUGJournalpofpHighpEnergypPhysicsSG2012SGYWXYSGX 5.4 11

195 oorwΞrμGνnνrτyGπlowSGγνntrΞlGγφΞrτνμTpΞrtψγlνGmultψplψγψtψνsSGΞnμGpsνuμorΞpψμψtyGτΞpsGψnG–GΞnμGZG
αosonGνvνntsGπromGppGγollψsψonsGΞtGOsqrt{s}fG_PG}ν’UGEuropeanpPhysicalpJournalpCSG2012SG_YSGX 4.2 11

194 |νΞrγφGπorGtφνGstΞnμΞrμGmoμνlGqψττsGαosonGψnGtφνGqGTgGZZGTgGâ��Râ��â�� ˇ�Rˇ�â��GμνγΞyGγφΞnnνlGψnGppGγollψsψonsGΞtG
OGsqrtG{s}GfG{_}d{tνxt{}ν’}}GPUGJournalpofpHighpEnergypPhysicsSG2012SGYWXYSGX 5.4 11

193 vνΞsurνmνntGoπGtφνGmΞlψtzGplotGslopνGpΞrΞmνtνrsGoπGtφνGUGPhysicspLetters,pSectionpB:pNuclear,p
ElementarypParticlepandpHigh-EnergypPhysicsSG2007SG^[bSGZ[bTZ]a 4.2 11

192 xαsνrvΞtψonGoπGtφνGμνγΞyGt|Tgˇ�Rˇ�â��νRνâ��UGPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandp
High-EnergypPhysicsSG2000SG[b^SGXZ_TX[[ 4.2 11

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

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

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

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

187
|νΞrγφGπorGανyonμGtφνGstΞnμΞrμGmoμνlGqψττsGαosonsGμνγΞyψnτGψntoGΞGOG
mΞtφrm{α}ovνrlψnν{mΞtφrm{α}}GPGpΞψrGψnGppGγollψsψonsGΞtGOGsqrt{s}fXZGPG}ν’UGJournalpofpHighpEnergyp
PhysicsSG2018SGYWXaSGX

5.4 11

186
vνΞsurνmνntsGoπGtφνGppGTgG–ZGψnγlusψvνGΞnμGμψππνrνntψΞlGproμuγtψonGγrossGsνγtψonsGΞnμGγonstrΞψntsG
onGγφΞrτνμGΞnomΞlousGtrψplνGτΞuτνGγouplψnτsGΞtGOGsqrt{s}GPGfGXZG}ν’UGJournalpofpHighpEnergypPhysicsSG
2019SGYWXbSGX

5.4 10

(2019-2018)
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185 jGmultψTμψmνnsψonΞlGsνΞrγφGπorGnνwGφνΞvyGrνsonΞnγνsGμνγΞyψnτGtoGαoostνμGSGSGorGαosonGpΞψrsGψnGtφνG
μψjνtGπψnΞlGstΞtνGΞtGXZ´ UGEuropeanpPhysicalpJournalpCSG2020SGaWSGYZ_ 4.2 10

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

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

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

181
vνΞsurνmνntGoπGtφνGφΞμronψγGΞγtψvψtyGψnGνvνntsGwψtφGΞGZGΞnμGtwoGjνtsGΞnμGνxtrΞγtψonGoπGtφνGγrossG
sνγtψonGπorGtφνGνlνγtrowνΞkGproμuγtψonGoπGΞGZGwψtφGtwoGjνtsGψnGppGγollψsψonsGΞtGOGsqrt{s}f_GPG}ν’UG
JournalpofpHighpEnergypPhysicsSG2013SGYWXZSGX

5.4 10

180 |νΞrγφGπorGpφysψγsGανyonμGtφνGstΞnμΞrμGmoμνlGψnGνvνntsGwψtφGlνptonsSGjνtsSGΞnμGlΞrτνGtrΞnsvνrsνG
momνntumGψmαΞlΞnγνGψnGppGγollψsψonsGΞtGℓoormulΞcGsννGtνxt√UGEuropeanpPhysicalpJournalpCSG2013SG_ZSGY[bZ4.2 10

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

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

177
|νΞrγφGπorGsupνrsymmνtryGψnGνvνntsGwψtφGΞtGlνΞstGonνGpφotonSGmψssψnτGtrΞnsvνrsνGmomνntumSGΞnμG
lΞrτνGtrΞnsvνrsνGνvνntGΞγtψvψtyGψnGprotonTprotonGγollψsψonsGΞtGOGsqrt{s}fXZGPG}ν’UGJournalpofpHighp
EnergypPhysicsSG2017SGYWX_SGX

5.4 10

176 |νΞrγφGπorGnνwGpφysψγsGwψtφGlonτTlψvνμGpΞrtψγlνsGμνγΞyψnτGtoGpφotonsGΞnμGmψssψnτGνnνrτyGψnGppG
γollψsψonsGΞtGOGsqrt{s}f_GPG}ν’UGJournalpofpHighpEnergypPhysicsSG2012SGYWXYSGX 5.4 10

175 |νΞrγφGπorGsupνrsymmνtryGψnGνvνntsGwψtφGΞGlνptonSGΞGpφotonSGΞnμGlΞrτνGmψssψnτGtrΞnsvνrsνGνnνrτyGψnG
ppGγollψsψonsGΞtGOGsqrtG{s}GfG_GPG}ν’UGJournalpofpHighpEnergypPhysicsSG2011SGYWXXSGX 5.4 10

174 |νΞrγφGπorGμψrνγtGlyGvψolΞtψonGψnGtφνGμνγΞysGUGPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlep
andpHigh-EnergypPhysicsSG2006SG^Z[SG[_[T[aY 4.2 10

173 |νΞrγφGπorGμψrνγtGlyTvψolΞtψonGψnGt´–Tgˇ�´–ˇ�Wˇ�WGμνγΞysUGPhysicspLetters,pSectionpB:pNuclear,pElementaryp
ParticlepandpHigh-EnergypPhysicsSG2006SG^ZaSGYYTYb 4.2 10

172 |νΞrγφGπorGtφνGμνγΞyGt|Tgˇ�WνRνâ��UGPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandp
High-EnergypPhysicsSG2001SG]X[SGY]ZTY^Y 4.2 10

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

170 |νΞrγφGπorGrνsonΞntGpΞψrGproμuγtψonGoπGqψττsGαosonsGμνγΞyψnτGtoGαottomGquΞrkTΞntψquΞrkGpΞψrsGψnG
protonTprotonGγollψsψonsGΞtGXZG}ν’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 10

169
vνΞsurνmνntsGoπGμψππνrνntψΞlGγrossGsνγtψonsGoπGtopGquΞrkGpΞψrGproμuγtψonGΞsGΞGπunγtψonGoπGkψnνmΞtψγG
νvνntGvΞrψΞαlνsGψnGprotonTprotonGγollψsψonsGΞtGOGsqrt{s}fXZGPG}ν’UGJournalpofpHighpEnergypPhysicsSG2018
SGYWXaSGX

5.4 10

168 |νΞrγφGπorGnνwGpφysψγsGψnGπψnΞlGstΞtνsGwψtφGΞGsψnτlνGpφotonGΞnμGmψssψnτGtrΞnsvνrsνGmomνntumGψnG
protonTprotonGγollψsψonsGΞtGOGsqrt{s}fXZGPG}ν’UGJournalpofpHighpEnergypPhysicsSG2019SGYWXbSGX 5.4 9
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167 |νΞrγφGπorGμΞrkGmΞttνrGψnGprotonTprotonGγollψsψonsGΞtGaG}ν’GwψtφGmψssψnτGtrΞnsvνrsνGmomνntumGΞnμG
vνγtorGαosonGtΞττνμGjνtsUGJournalpofpHighpEnergypPhysicsSG2016SGYWX^SGX 5.4 9

166 jzψmutφΞlGμνγorrνlΞtψonGoπGjνtsGwψμνlyGsνpΞrΞtνμGψnGrΞpψμψtyGψnGppGγollψsψonsGΞtGOGsqrt{s}f_GPG}ν’UG
JournalpofpHighpEnergypPhysicsSG2016SGYWX^SGX 5.4 9

165 vνΞsurνmνntGoπGαGφΞμronGlψπνtψmνsGψnGppGγollψsψonsGΞtUGEuropeanpPhysicalpJournalpCSG2018SG_aSG[]_ 4.2 9

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

163
|νΞrγφGπorGΞssoγψΞtνμGproμuγtψonGoπGμΞrkGmΞttνrGwψtφGΞGqψττsGαosonGμνγΞyψnτGtoGOG
mΞtφrm{α}ovνrlψnν{mΞtφrm{α}}GPGorG˛‡˛‡GΞtGOGsqrt{s}fXZGPG}ν’UGJournalpofpHighpEnergypPhysicsSG2017SG
YWX_SGX

5.4 9

162 |νΞrγφGπorGνlνγtrowνΞkGproμuγtψonGoπGΞGvνγtorTlψkνGquΞrkGμνγΞyψnτGtoGΞGtopGquΞrkGΞnμGΞGqψττsGαosonG
usψnτGαoostνμGtopoloτψνsGψnGπullyGφΞμronψγGπψnΞlGstΞtνsUGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 9

161
vνΞsurνmνntGoπGνlνγtrowνΞkTψnμuγνμGproμuγtψonGoπG–˛‡GwψtφGtwoGjνtsGψnGppGγollψsψonsGΞtGOGsqrt{s}faGPG
}ν’GΞnμGγonstrΞψntsGonGΞnomΞlousGquΞrtψγGτΞuτνGγouplψnτsUGJournalpofpHighpEnergypPhysicsSG2017SG
YWX_SGX

5.4 9

160 nmpψrψγΞlGpΞrΞmνtνrψzΞtψonGoπGtφνGUGPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandp
High-EnergypPhysicsSG2010SG^a^SGXWXTXWa 4.2 9

159
|νΞrγφGπorGlνptonGπlΞvourGvψolΞtψnτGμνγΞysGoπGφνΞvyGrνsonΞnγνsGΞnμGquΞntumGαlΞγkGφolνsGtoGΞnG
ℓoormulΞcGsννGtνxt√GpΞψrGψnGprotonTprotonGγollψsψonsGΞtGℓoormulΞcGsννGtνxt√UGEuropeanpPhysicalpJournalp
CSG2016SG_^SGZX_

4.2 9

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

157 vνΞsurνmνntGoπGγφΞrτνμGpΞrtψγlνGspνγtrΞGψnGmψnψmumTαψΞsGνvνntsGπromGprotonTprotonGγollψsψonsGΞtUG
EuropeanpPhysicalpJournalpCSG2018SG_aSG^b_ 4.2 9

156
|νΞrγφGπorGΞGsψnτlyGproμuγνμGtφψrμTτνnνrΞtψonGsγΞlΞrGlνptoquΞrkGμνγΞyψnτGtoGΞGˇ�GlνptonGΞnμGΞG
αottomGquΞrkGψnGprotonTprotonGγollψsψonsGΞtGOGsqrt{s}fXZGPG}ν’UGJournalpofpHighpEnergypPhysicsSG2018SG
YWXaSGX

5.4 9

155
|νΞrγφGπorGsupνrsymmνtryGwψtφGΞGγomprνssνμGmΞssGspνγtrumGψnGtφνGvνγtorGαosonGπusψonGtopoloτyG
wψtφGXTlνptonGΞnμGWTlνptonGπψnΞlGstΞtνsGψnGprotonTprotonGγollψsψonsGΞtGOGsqrt{s}GPGfGXZG}ν’UGJournalpofp
HighpEnergypPhysicsSG2019SGYWXbSGX

5.4 8

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

153
vνΞsurνmνntGoπGψnγlusψvνGΞnμGμψππνrνntψΞlGqψττsGαosonGproμuγtψonGγrossGsνγtψonsGψnGtφνGμψpφotonG
μνγΞyGγφΞnnνlGψnGprotonTprotonGγollψsψonsGΞtGOGsqrt{s}fXZGPG}ν’UGJournalpofpHighpEnergypPhysicsSG2019SG
YWXbSGX

5.4 8

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

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

150 |νΞrγφGπorGμΞrkGmΞttνrGproμuγνμGψnGΞssoγψΞtψonGwψtφGΞGsψnτlνGtopGquΞrkGorGΞGtopGquΞrkGpΞψrGψnG
protonTprotonGγollψsψonsGΞtGOGsqrt{s}fXZGPG}ν’UGJournalpofpHighpEnergypPhysicsSG2019SGYWXbSGX 5.4 8
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149 jGnνwGmνΞsurνmνntGoπGtφνGt´–Tgˇ�´–˛‡˛‡GμνγΞyGΞtGtφνGwj[aVYGνxpνrψmνntUGPhysicspLetters,pSectionpB:p
Nuclear,pElementarypParticlepandpHigh-EnergypPhysicsSG2014SG_ZWSGX[XTX[a 4.2 8

148 |νΞrγφGπorGsψnτlνGproμuγtψonGoπGvνγtorTlψkνGquΞrksGμνγΞyψnτGtoGΞGZGαosonGΞnμGΞGtopGorGΞGαottomG
quΞrkGψnGprotonTprotonGγollψsψonsGΞtGOGsqrt{s}fXZGPG}ν’UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 8

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

146 vνΞsurνmνntGoπGtφνGtrψplνTμψππνrνntψΞlGμψjνtGγrossGsνγtψonGψnGprotonTprotonGγollψsψonsGΞtGΞnμG
γonstrΞψntsGonGpΞrtonGμψstrψαutψonGπunγtψonsUGEuropeanpPhysicalpJournalpCSG2017SG__SG_[^ 4.2 8

145 oψrstGoαsνrvΞtψonGoπGtφνGt|Tgˇ�W˛‡˛‡GμνγΞyUGPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandp
High-EnergypPhysicsSG2004SG]_aSGY_^TYa[ 4.2 8

144 |νΞrγφGπorGtφνGμνγΞyGt|Tgˇ�W˛‡˛‡UGPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandp
High-EnergypPhysicsSG2003SG]]^SGXW]TXXZ 4.2 8

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

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

141 vνΞsurνmνntGoπGtφνGproμuγtψonGγrossGsνγtψonGoπGΞG–´ αosonGψnGΞssoγψΞtψonGwψtφGtwoGαGjνtsGψnGppG
γollψsψonsGΞtGℓoormulΞcGsννGtνxt√UGEuropeanpPhysicalpJournalpCSG2017SG__SGbY 4.2 7

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

139 |νΞrγφGπorGrΞrνGμνγΞysGoπGΞnμGqψττsGαosonsGtoGΞnμGΞGpφotonGψnGprotonTprotonGγollψsψonsGΞtGfGXZUG
EuropeanpPhysicalpJournalpCSG2019SG_bSGb[ 4.2 7

138 |νΞrγφGπorGproμuγtψonGoπGqψττsGαosonGpΞψrsGψnGtφνGπourGαGquΞrkGπψnΞlGstΞtνGusψnτGlΞrτνTΞrνΞGjνtsGψnG
protonTprotonGγollψsψonsGΞtGOGsqrt{s}fXZGPG}ν’UGJournalpofpHighpEnergypPhysicsSG2019SGYWXbSGX 5.4 7

137 |νΞrγφGπorGφνΞvyGrνsonΞnγνsGμνγΞyψnτGψntoGtwoGqψττsGαosonsGorGψntoGΞGqψττsGαosonGΞnμGΞG–GorGZG
αosonGψnGprotonTprotonGγollψsψonsGΞtGXZG}ν’UGJournalpofpHighpEnergypPhysicsSG2019SGYWXbSGX 5.4 7

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

135 vνΞsurνmνntGoπGtopGquΞrkGpolΞrψsΞtψonGψnGtTγφΞnnνlGsψnτlνGtopGquΞrkGproμuγtψonUGJournalpofpHighp
EnergypPhysicsSG2016SGYWX^SGX 5.4 7

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

133 vνΞsurνmνntGoπGtφνGsνmψlνptonψγGOGmΞtφrm{t}ovνrlψnν{mΞtφrm{t}}GPGRG˛‡GproμuγtψonGγrossGsνγtψonGψnG
ppGγollψsψonsGΞtGOGsqrt{s}faGPG}ν’UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 7

132 |νΞrγφνsGπorG–hGαosonsGμνγΞyψnτGtoGΞGtopGquΞrkGΞnμGΞGαottomGquΞrkGψnGprotonTprotonGγollψsψonsGΞtG
XZG}ν’UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 7
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131 |νΞrγφGπorGΞGlψτφtGpsνuμosγΞlΞrGqψττsGαosonGproμuγνμGψnGΞssoγψΞtψonGwψtφGαottomGquΞrksGψnGppG
γollψsψonsGΞtGOGsqrt{s}faGPG}ν’UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 7

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

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

128
|νΞrγφGπorGnνwGpφysψγsGψnGπψnΞlGstΞtνsGwψtφGtwoGopposψtνTsψτnSGsΞmνTπlΞvorGlνptonsSGjνtsSGΞnμGmψssψnτG
trΞnsvνrsνGmomνntumGψnGppGγollψsψonsGΞtGOGsqrt{s}fXZGPG}ν’UGJournalpofpHighpEnergypPhysicsSG2016SG
YWX^SGX

5.4 7

127 |νΞrγφGπorGμΞrkGmΞttνrGproμuγνμGψnGΞssoγψΞtψonGwψtφGΞGlνptonψγΞllyGμνγΞyψnτGαosonGψnGprotonTprotonG
γollψsψonsGΞtUGEuropeanpPhysicalpJournalpCSG2021SGaXSGXZ 4.2 7

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

125
|νΞrγφGπorGφνΞvyGrνsonΞnγνsGμνγΞyψnτGψntoGΞGvνγtorGαosonGΞnμGΞGqψττsGαosonGψnGπψnΞlGstΞtνsGwψtφG
γφΞrτνμGlνptonsSGnνutrψnosGΞnμGαGquΞrksGΞtGOGsqrt{s}fXZGPG}ν’UGJournalpofpHighpEnergypPhysicsSG2018SG
YWXaSGX

5.4 7

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

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

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

121 yrνγψsψonGlumψnosψtyGmνΞsurνmνntGψnGprotonTprotonGγollψsψonsGΞtGψnGYWX]GΞnμGYWX^GΞtGlv|UG
EuropeanpPhysicalpJournalpCSG2021SGaXSGaWW 4.2 7

120 |νΞrγφGπorGsψnτlνGproμuγtψonGoπGvνγtorTlψkνGquΞrksGμνγΞyψnτGtoGΞGtopGquΞrkGΞnμGΞGαosonGψnG
protonTprotonGγollψsψonsGΞtUGEuropeanpPhysicalpJournalpCSG2019SG_bSGbW 4.2 6

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

118 vψxνμGφψτφνrTorμνrGΞnψsotropψγGπlowGΞnμGnonlψnνΞrGrνsponsνGγoνππψγψνntsGoπGγφΞrτνμGpΞrtψγlνsGψnG
γollψsψonsGΞtGΞnμG]UWYUGEuropeanpPhysicalpJournalpCSG2020SGaWSG]Z[ 4.2 6

117 vνΞsurνmνntGoπGνlνγtrowνΞkGproμuγtψonGoπGΞGαosonGψnGΞssoγψΞtψonGwψtφGtwoGjνtsGψnGprotonTprotonG
γollψsψonsGΞtUGEuropeanpPhysicalpJournalpCSG2020SGaWSG[Z 4.2 6

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

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

114 |νΞrγφGπorGtφνGstΞnμΞrμGmoμνlGqψττsGαosonGproμuγνμGψnGΞssoγψΞtψonGwψtφG–GΞnμGZGαosonsGψnGppG
γollψsψonsGΞtGOGsqrt{s}f_GP}ν’UGJournalpofpHighpEnergypPhysicsSG2012SGYWXYSGX 5.4 6
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113
oψrstGmνΞsurνmνntsGoπGtφνGpνrπormΞnγνGoπGtφνGkΞrrνlG{ylGsystνmGψnGlv|UGNuclearpInstrumentspandp
MethodspinpPhysicspResearch,pSectionpA:pAccelerators,pSpectrometers,pDetectorspandpAssociatedp
EquipmentSG2009SG^WbSGXX[TXYX

1.2 6

112 vνΞsurνmνntGoπGtφνGrΞμψΞtψvνGtνZGαrΞnγφψnτGrΞtψoUGPhysicspLetters,pSectionpB:pNuclear,pElementaryp
ParticlepandpHigh-EnergypPhysicsSG2005SG^W]SGY[_TY]] 4.2 6

111 |νΞrγφGπorGtφνGΞssoγψΞtνμGproμuγtψonGoπGtφνGqψττsGαosonGwψtφGΞGtopTquΞrkGpΞψrG2014SGYWX[SGX 6

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

109 vνΞsurνmνntGoπGtφνGΞvνrΞτνGvνryGπorwΞrμGνnνrτyGΞsGΞGπunγtψonGoπGtφνGtrΞγkGmultψplψγψtyGΞtGγνntrΞlG
psνuμorΞpψμψtψνsGψnGprotonTprotonGγollψsψonsGΞtUGEuropeanpPhysicalpJournalpCSG2019SG_bSGabZ 4.2 6

108 |νΞrγφGπorGnνwGpφysψγsGψnGtopGquΞrkGproμuγtψonGψnGμψlνptonGπψnΞlGstΞtνsGψnGprotonTprotonGγollψsψonsG
ΞtUGEuropeanpPhysicalpJournalpCSG2019SG_bSGaa^ 4.2 6

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

106 |νΞrγφGπorGμνγΞysGoπGstoppνμGνxotψγGlonτTlψvνμGpΞrtψγlνsGproμuγνμGψnGprotonTprotonGγollψsψonsGΞtGOG
sqrt{s}fXZGPG}ν’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 6

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

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

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

102 |νΞrγφGπorGsupνrsymmνtryGψnGπψnΞlGstΞtνsGwψtφGpφotonsGΞnμGmψssψnτGtrΞnsvνrsνGmomνntumGψnG
protonTprotonGγollψsψonsGΞtGXZG}ν’UGJournalpofpHighpEnergypPhysicsSG2019SGYWXbSGX 5.4 5

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

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

99 vνΞsurνmνntGoπGtφνG˛�WTg˛�˛‡GμνγΞyGΞsymmνtryGΞnμGαrΞnγφψnτGπrΞγtψonUGPhysicspLetters,pSectionpB:p
Nuclear,pElementarypParticlepandpHigh-EnergypPhysicsSG2004SG]a[SGY]XTY]b 4.2 5

98 vνΞsurνmνntGoπGtφνGtuTgνRνâ��νRνâ��GμνγΞyGrΞtνUGPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlep
andpHigh-EnergypPhysicsSG2005SG^X]SGZXTZa 4.2 5

97 jGnνwGmνΞsurνmνntGoπGtφνGαrΞnγφψnτGrΞtψoGoπGt|GTgG˛‡˛‡UGPhysicspLetters,pSectionpB:pNuclear,pElementaryp
ParticlepandpHigh-EnergypPhysicsSG2000SG[bZSGYbTZ] 4.2 5

96 mψrνγtGsνΞrγφGπorGlψτφtGτluψnosUGPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandp
High-EnergypPhysicsSG1999SG[[^SGXX_TXY[ 4.2 5
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95 vνΞsurνmνntGoπGνnνrτyGπlowGΞtGlΞrτνGpsνuμorΞpψμψtψνsGψnGppGγollψsψonsGΞtGOGsqrtG{s}GfGWU{b}GPGΞnμG_G
}ν’G2011SGYWXXSGX 5

94 vνΞsurνmνntsGoπGproμuγtψonGγrossGsνγtψonsGΞnμGγonstrΞψntsGonGΞnomΞlousGtrψplνGτΞuτνGγouplψnτsG
ΞtUGEuropeanpPhysicalpJournalpCSG2021SGaXSGYWW 4.2 5

93 vνΞsurνmνntGoπGtφνGqψττsGαosonGproμuγtψonGrΞtνGψnGΞssoγψΞtψonGwψtφGtopGquΞrksGψnGπψnΞlGstΞtνsGwψtφG
νlνγtronsSGmuonsSGΞnμGφΞμronψγΞllyGμνγΞyψnτGtΞuGlνptonsGΞtUGEuropeanpPhysicalpJournalpCSG2021SGaXSGZ_a 4.2 5

92 vνΞsurνmνntsGoπGproμuγtψonGγrossGsνγtψonsGoπGtφνGqψττsGαosonGψnGtφνGπourTlνptonGπψnΞlGstΞtνGψnG
protonTprotonGγollψsψonsGΞtUGEuropeanpPhysicalpJournalpCSG2021SGaXSG[aa 4.2 5

91
|νΞrγφGπorGrνsonΞnγνsGμνγΞyψnτGtoGΞGpΞψrGoπGqψττsGαosonsGψnGtφνGαOGovνrlψnν{mΞtφrm{α}}GPqOG
ovνrlψnν{mΞtφrm{q}}GPâ��â�� ˛‰GπψnΞlGstΞtνGψnGprotonTprotonGγollψsψonsGΞtGOGsqrt{s}GPGfGXZG}ν’UGJournalpofpHighp
EnergypPhysicsSG2019SGYWXbSGX

5.4 5

90 |νΞrγφGπorGtopGsquΞrkGpΞψrGproμuγtψonGusψnτGμψlνptonGπψnΞlGstΞtνsGψnGγollψsψonGμΞtΞGγollνγtνμGΞtUG
EuropeanpPhysicalpJournalpCSG2021SGaXSGZ 4.2 5

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

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

87 vνΞsurνmνntGoπGtφνGπormGπΞγtorsGoπGγφΞrτνμGkΞonGsνmψlνptonψγGμνγΞysUGJournalpofpHighpEnergyp
PhysicsSG2018SGYWXaSGX 5.4 5

86 vνΞsurνmνntGoπGtφνGγrossGsνγtψonGψnGppGγollψsψonsGΞtGΞnμGvΞlψμΞtψonGoπGlνptonGΞnΞlysψsGtνγφnψquνsUG
EuropeanpPhysicalpJournalpCSG2018SG_aSG_Wa 4.2 5

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

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

83
|νΞrγφGπorGnonrνsonΞntGqψττsGαosonGpΞψrGproμuγtψonGψnGtφνGOG
mΞtφrm{α}ovνrlψnν{mΞtφrm{α}}mΞtφrm{α}ovνrlψnν{mΞtφrm{α}}GPGπψnΞlGstΞtνGΞtGOGsqrt{s}GPGfGXZG}ν’UG
JournalpofpHighpEnergypPhysicsSG2019SGYWXbSGX

5.4 4

82 |tuμyGoπGtφνGunμνrlyψnτGνvνntGψnGtopGquΞrkGpΞψrGproμuγtψonGψnGγollψsψonsGΞtGXZUGEuropeanpPhysicalp
JournalpCSG2019SG_bSGXYZ 4.2 4

81 vνΞsurνmνntGoπGμψππνrνntψΞlGγrossGsνγtψonsGπorGψnγlusψvνGψsolΞtνμTpφotonGΞnμGpφotonRjνtG
proμuγtψonGψnGprotonTprotonGγollψsψonsGΞtUGEuropeanpPhysicalpJournalpCSG2019SG_bSGYW 4.2 4

80 mψstrψαutψonsGoπGtopoloτψγΞlGoαsνrvΞαlνsGψnGψnγlusψvνGtφrννTGΞnμGπourTjνtGνvνntsGψnGppGγollψsψonsGΞtG
ℓoormulΞcGsννGtνxt√ℓoormulΞcGsννGtνxt√UGEuropeanpPhysicalpJournalpCSG2015SG_]SGZWY 4.2 4

79 no}GtrψΞnτlνsGψnGtφνGsΞmνTsψτnG––GsγΞttνrψnτGproγνssGΞtGtφνGquTuqlGΞnμGqnTuqlUGEuropeanpPhysicalp
JournalpCSG2020SGaWSGX 4.2 4

78 nvψμνnγνGπorGOtνxtG{–}tνxtG{–}PGproμuγtψonGπromGμouαlνTpΞrtonGψntνrΞγtψonsGψnGprotonâ��protonG
γollψsψonsGΞtGOsqrt{s}GfGXZGStνxtG{}ν’}GPUGEuropeanpPhysicalpJournalpCSG2020SGaWSGX 4.2 4
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77 |tuμyGoπGμψjνtGνvνntsGwψtφGΞGlΞrτνGrΞpψμψtyGτΞpGανtwννnGtφνGtwoGlνΞμψnτGjνtsGψnGppGγollψsψonsGΞtUG
EuropeanpPhysicalpJournalpCSG2018SG_aSGY[Y 4.2 4

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

75
|νΞrγφGπorGsupνrsymmνtryGψnGνvνntsGwψtφGΞtGlνΞstGtφrννGνlνγtronsGorGmuonsSGjνtsSGΞnμGmψssψnτG
trΞnsvνrsνGmomνntumGψnGprotonTprotonGγollψsψonsGΞtGOGsqrt{s}fXZGPG}ν’UGJournalpofpHighpEnergyp
PhysicsSG2018SGYWXaSGX

5.4 4

74 |νΞrγφGπorGΞG–hGαosonGμνγΞyψnτGtoGΞGvνγtorTlψkνGquΞrkGΞnμGΞGtopGorGαottomGquΞrkGψnGtφνGΞllTjνtsGπψnΞlG
stΞtνUGJournalpofpHighpEnergypPhysicsSG2019SGYWXbSGX 5.4 4

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

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

71 |νΞrγφGπorGlyGvψolΞtψonGψnGOGtovνrlψnν{t}GPGproμuγtψonGΞnμGμνγΞyGψnGprotonTprotonGγollψsψonsGΞtGOG
sqrt{s}faGPG}ν’UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 4

70 vνΞsurνmνntGoπGtφνGquΞμrΞtψγGslopνGpΞrΞmνtνrGψnGtφνGtuTgZˇ�WGμνγΞyGmΞlψtzGplotUGPhysicspLetters,p
SectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsSG2001SG]X]SGY^XTY^a 4.2 4

69 vνΞsurνmνntGoπGμψππνrνntψΞlGγrossGsνγtψonsGΞnμGγφΞrτνGrΞtψosGπorGTγφΞnnνlGsψnτlνGtopGquΞrkG
proμuγtψonGψnGprotonTprotonGγollψsψonsGΞtUGEuropeanpPhysicalpJournalpCSG2020SGaWSGZ_W 4.2 4

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

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

66 v~|ψlcGΞGmoμνlTunspνγψπψγGsνΞrγφGπorGnνwGpφysψγsGψnGprotonTprotonGγollψsψonsGΞtUGEuropeanpPhysicalp
JournalpCSG2021SGaXSG^Yb 4.2 4

65
|νΞrγφGπorGtφνGΞssoγψΞtνμGproμuγtψonGoπGtφνGqψττsGαosonGΞnμGΞGvνγtorGαosonGψnGprotonTprotonG
γollψsψonsGΞtGOGsqrt{s}GPGfGXZG}ν’GvψΞGqψττsGαosonGμνγΞysGtoGˇ�GlνptonsUGJournalpofpHighpEnergypPhysicsSG
2019SGYWXbSGX

5.4 3

64 |νΞrγφGπorGμψrνγtGpΞψrGproμuγtψonGoπGsupνrsymmνtrψγGpΞrtnνrsGtoGtφνGlνptonGψnGprotonTprotonG
γollψsψonsGΞtUGEuropeanpPhysicalpJournalpCSG2020SGaWSGXab 4.2 3

63
vνΞsurνmνntGoπGtφνGψnγlusψvνGOGmΞtφrm{t}ovνrlψnν{mΞtφrm{t}}GPGγrossGsνγtψonGψnGppGγollψsψonsGΞtGOG
sqrt{s}f]UWYGPG}ν’GusψnτGπψnΞlGstΞtνsGwψtφGΞtGlνΞstGonνGγφΞrτνμGlνptonUGJournalpofpHighpEnergypPhysicsSG
2018SGYWXaSGX

5.4 3

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

61 |νΞrγφGπorGpΞψrGproμuγtψonGoπGνxγψtνμGtopGquΞrksGψnGtφνGlνptonGRGjνtsGπψnΞlGstΞtνUGJournalpofpHighp
EnergypPhysicsSG2014SGYWX[SGX 5.4 3

60 mνtΞψlνμGstuμyGoπGtφνGtG´–GTgGˇ�GWGˇ�GWGνG´–G˛‰GOtGWWν[GPGμνγΞyGpropνrtψνsUGJournalpofpHighpEnergypPhysicsSG
2014SGYWX[SGX 5.4 3
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59 |νΞrγφGπorGtopGquΞrkGpΞrtnνrsGwψtφGγφΞrτνG]VZGψnGprotonTprotonGγollψsψonsGΞtGOGsqrt{s}fXZGPG}ν’UG
JournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 3

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

57 vνΞsurνmνntGoπGtφνGγrossGsνγtψonGπorGproμuγtψonGoπGOGαovνrlψnνGαG GPGμνγΞyψnτGtoGmuonsGψnGppG
γollψsψonsGΞtGOGsqrtG{s}GfG_GPG}ν’UGJournalpofpHighpEnergypPhysicsSG2012SGYWXYSGX 5.4 3

56 yrνγψsψonGmνΞsurνmνntGoπGtφνGrΞtψoGk{Ot|Tgˇ�Rˇ�â��νRνâ��PVk{OtuTgˇ�Rˇ�â��ˇ�mWPUGPhysicspLetters,pSectionpB:p
Nuclear,pElementarypParticlepandpHigh-EnergypPhysicsSG2011SG^b[SGZWXTZWb 4.2 3

55
vνΞsurνmνntsGoπGtφνGOmΞtφrmG{p}mΞtφrmG{p}rψτφtΞrrowGmΞtφrm{Z}mΞtφrm{Z}PGproμuγtψonGγrossG
sνγtψonGΞnμGtφνGOmΞtφrm{Z}rψτφtΞrrowG[νllGPGαrΞnγφψnτGπrΞγtψonSGΞnμGγonstrΞψntsGonGΞnomΞlousGtrψplνG
τΞuτνGγouplψnτsGΞtGOsqrt{s}GfGXZStνxtG{}ν’}GPG2018SG_aSGX

3

54 lomαψnνμGsνΞrγφνsGπorGtφνGproμuγtψonGoπGsupνrsymmνtrψγGtopGquΞrkGpΞrtnνrsGψnGprotonTprotonG
γollψsψonsGΞtUGEuropeanpPhysicalpJournalpCSG2021SGaXSGb_W 4.2 3

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

52 jGmννpGwνurΞlGwνtworkGπorG|ψmultΞnνousGnstψmΞtψonGoπGαGsνtGnnνrτyGΞnμG{νsolutψonUGComputingp
andpSoftwarepforpBigpScienceSG2020SG[SGXW 6 3

51 |tΞnμΞrμGmoμνlGno}GνππνγtsGψnGvνγtorTαosonGsγΞttνrψnτGΞtGtφνGuqlUGPhysicalpReviewpDSG2021SGXW[SG 4.9 3

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

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

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

47 |νΞrγφGπorGγφΞrτνμGqψττsGαosonsGproμuγνμGψnGvνγtorGαosonGπusψonGproγνssνsGΞnμGμνγΞyψnτGψntoG
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