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90 wνΩsurνmνntGoπGinηlusivνGjνtGΩnμGμijνtGηrossTsνηtionsGinGprotonTprotonGηollisionsGΩtGOGsqrt{s}gY[GPG
~ν GwitψGtψνGk~vk}GμνtνηtorVGJournalpofpHighpEnergypPhysicsSG2018SGZXYbSGY 5.4 12

89 wνΩsurνmνntGoπGtψνGηrossTsνηtionGΩnμGηψΩrτνGΩsymmνtryGoπG¯GγosonsGproμuηνμGinGprotonâ��protonG
ηollisionsGΩtGOsqrt{s}gb~tνxtG{~ν }PGwitψGtψνGk~vk}GμνtνηtorVGEuropeanpPhysicalpJournalpCSG2019SGacSGY 4.2 11

88 nirνηtGtopTquΩrkGμνηΩyGwiμtψGmνΩsurνmνntGinGtψνGlνptonRjνtsGηψΩnnνlGΩtGwitψGtψνGk~vk}G
νxpνrimνntVGEuropeanpPhysicalpJournalpCSG2018SGabSGYZc 4.2 11

87 wνΩsurνmνntGoπGlνptonGμiππνrνntiΩlGμistriγutionsGΩnμGtψνGtopGquΩrkGmΩssGinGproμuηtionGinGηollisionsG
ΩtG´ ~ν GwitψGtψνGk~vk}GμνtνηtorVGEuropeanpPhysicalpJournalpCSG2017SGaaSGbX] 4.2 11

86 tνtGνnνrτyGsηΩlνGΩnμGrνsolutionGmνΩsurνμGinGprotonâ��protonGηollisionsGΩtGOsqrt{s}gY[PG~ν GwitψGtψνG
k~vk}GμνtνηtorVGEuropeanpPhysicalpJournalpCSG2021SGbYSGY 4.2 11

85 wνΩsurνmνntGoπGtψνGinηlusivνGtt´flGproμuηtionGηrossGsνηtionGinGpp´flGηollisionsGΩtGsgYVc_GG~ν GΩnμG
μνtνrminΩtionGoπGtψνGtopGquΩrkGpolνGmΩssVGPhysicalpReviewpDSG2016SGc]SG 4.9 9

84 }νΩrηψGπorGnνwGnonTrνsonΩntGpψνnomνnΩGinGψiτψTmΩssGμilνptonGπinΩlGstΩtνsGwitψGtψνGk~vk}G
μνtνηtorVGJournalpofpHighpEnergypPhysicsSG2020SGZXZXSGY 5.4 9

83 wνΩsurνmνntsGoπGtψνGriττsGγosonGinηlusivνGΩnμGμiππνrνntiΩlGπiμuηiΩlGηrossGsνηtionsGinGtψνG]OνllGPG
μνηΩyGηψΩnnνlGΩtGOsqrt{s}PGgGY[G~ν VGEuropeanpPhysicalpJournalpCSG2020SGbXSGY 4.2 9

82
wνΩsurνmνntGoπG rSGOGmΩtψrm{r}toGmΩtψrm{γ}ovνrlinν{mΩtψrm{γ}}GPGproμuηtionGΩsGΩGπunηtionGoπG
tψνGvνηtorTγosonGtrΩnsvνrsνGmomνntumGinGY[G~ν GppGηollisionsGwitψGtψνGk~vk}GμνtνηtorVGJournalpofp
HighpEnergypPhysicsSG2019SGZXYcSGY

5.4 8

81 }νΩrηψGπorGpΩirsGoπGsηΩlΩrGlνptoquΩrksGμνηΩyinτGintoGquΩrksGΩnμGνlνηtronsGorGmuonsGinGOGsqrt{s}GPGgGY[G
~ν GppGηollisionsGwitψGtψνGk~vk}GμνtνηtorVGJournalpofpHighpEnergypPhysicsSG2020SGZXZXSGY 5.4 8

80 }νΩrηψGπorGsquΩrksGΩnμGτluinosGinGπinΩlGstΩtνsGwitψGsΩmνTsiτnGlνptonsGΩnμGjνtsGusinτGY[cGπγâ��YGoπGμΩtΩG
ηollνηtνμGwitψGtψνGk~vk}GμνtνηtorVGJournalpofpHighpEnergypPhysicsSG2020SGZXZXSGY 5.4 8

79 momγinνμGporwΩrμTlΩηkwΩrμGksymmνtryGwνΩsurνmνntsGinG~opTkntitopG{uΩrkGzroμuηtionGΩtGtψνG
~νvΩtronVGPhysicalpReviewpLettersSG2018SGYZXSGX]ZXXY 7.4 8

78 zropνrtiνsGoπGØη´–O[cXXPGproμuηνμGinGpp´flGηollisionsVGPhysicalpReviewpDSG2019SGYXXSG 4.9 8

77 oviμνnηνGπorGOtγΩr{t}tγΩr{t}PGproμuηtionGinGtψνGmultilνptonGπinΩlGstΩtνGinGprotonâ��protonGηollisionsGΩtG
Osqrt{s}gY[PGOtνxtG{~ν }PGwitψGtψνGk~vk}GμνtνηtorVGEuropeanpPhysicalpJournalpCSG2020SGbXSGY 4.2 8

76 zνrπormΩnηνGoπGtψνGmissinτGtrΩnsvνrsνGmomνntumGtriττνrsGπorGtψνGk~vk}GμνtνηtorGμurinτG|unTZG
μΩtΩGtΩkinτVGJournalpofpHighpEnergypPhysicsSG2020SGZXZXSGY 5.4 8

75 wνΩsurνmνntsGoπGtopTquΩrkGpΩirGspinGηorrνlΩtionsGinGtψνGOνmuGPGηψΩnnνlGΩtGOsqrt{s}GgGY[PG~ν GusinτG
ppGηollisionsGinGtψνGk~vk}GμνtνηtorVGEuropeanpPhysicalpJournalpCSG2020SGbXSGY 4.2 8

74
}νΩrηψGπorGnνwGpψνnomνnΩGinGνvνntsGwitψGtwoGoppositνTηψΩrτνGlνptonsSGjνtsGΩnμGmissinτGtrΩnsvνrsνG
momνntumGinGppGηollisionsGΩtGOGsqrt{mΩtψrm{s}}GPGgGY[G~ν GwitψGtψνGk~vk}GμνtνηtorVGJournalpofpHighp
EnergypPhysicsSG2021SGZXZYSGY

5.4 8

73
}νΩrηψGπorGψνΩvyGrνsonΩnηνsGμνηΩyinτGintoGΩGpΩirGoπGØGγosonsGinGtψνGOνllG^RνllG^TνllGN^RνllGN^TPGΩnμGOνllG
^RνllG^TnuG{{γΩr{nuG}}}PGπinΩlGstΩtνsGusinτGY[cGOmΩtψrmG{πγ}^{TY}PGoπGprotonâ��protonGηollisionsGΩtG
Osqrt{s}GgGY[SP~ν GwitψGtψνGk~vk}GμνtνηtorVGEuropeanpPhysicalpJournalpCSG2021SGbYSGY

4.2 8
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72 }νΩrηψGπorGηψΩrτνμGriττsGγosonsGμνηΩyinτGintoGΩGtopGquΩrkGΩnμGΩGγottomGquΩrkGΩtGOGsqrt{mΩtψrm{s}}G
PGgGY[G~ν GwitψGtψνGk~vk}GμνtνηtorVGJournalpofpHighpEnergypPhysicsSG2021SGZXZYSGY 5.4 8

71 wνΩsurνmνntGoπGtψνGtopGquΩrkGmΩssGusinτGtψνGmΩtrixGνlνmνntGtνηψniquνGinGμilνptonGπinΩlGstΩtνsVG
PhysicalpReviewpDSG2016SGc]SG 4.9 8

70
}νΩrηψGπorGsquΩrksGΩnμGτluinosGinGπinΩlGstΩtνsGwitψGjνtsGΩnμGmissinτGtrΩnsvνrsνGmomνntumGusinτGY[cG
πγâ��YGoπGOGsqrt{s}GPGgGY[G~ν GppGηollisionGμΩtΩGwitψGtψνGk~vk}GμνtνηtorVGJournalpofpHighpEnergypPhysicsSG
2021SGZXZYSGY

5.4 8

69 }νΩrηψGπorGnνwGpψνnomνnΩGinGψiτψTmΩssGπinΩlGstΩtνsGwitψGΩGpψotonGΩnμGΩGjνtGπromGηollisionsGΩtGgG
Y[´ ~ν GwitψGtψνGk~vk}GμνtνηtorVGEuropeanpPhysicalpJournalpCSG2018SGabSGYXZ 4.2 7

68
wνΩsurνmνntGoπGμiππνrνntiΩlGηrossGsνηtionsGΩnμG¯RW¯â��GηrossTsνηtionGrΩtiosGπorG¯GγosonGproμuηtionG
inGΩssoηiΩtionGwitψGjνtsGΩtGOGsqrt{s}gbGPG~ν GwitψGtψνGk~vk}GμνtνηtorVGJournalpofpHighpEnergypPhysicsSG
2018SGZXYbSGY

5.4 7

67 }νΩrηψGπorGtypνTsssGsννsΩwGψνΩvyGlνptonsGinGμilνptonGπinΩlGstΩtνsGinGppGηollisionsGΩtGOGsqrt{s}GgGY[S{tνxtG
{~ν }}GPGwitψGtψνGk~vk}GμνtνηtorVGEuropeanpPhysicalpJournalpCSG2021SGbYSGY 4.2 7

66
}νΩrηψGπorGΩGψνΩvyGriττsGγosonGμνηΩyinτGintoGΩGØGγosonGΩnμGΩnotψνrGψνΩvyGriττsGγosonGinGtψνGOνllG
νllGγγPGΩnμGOνllGνllG¯¯PGπinΩlGstΩtνsGinGppGηollisionsGΩtGOsqrt{s}gY[PGOtνxtG{~ν }PGwitψGtψνGk~vk}G
μνtνηtorVGEuropeanpPhysicalpJournalpCSG2021SGbYSGY

4.2 7

65 wνΩsurνmνntsGoπG¯rGΩnμGØrGproμuηtionGinGtψνGOrGriτψtΩrrowGγγΩr{γ}PGμνηΩyGηψΩnnνlGinGppG
ηollisionsGΩtGOY[StνxtG{~ν}tνxtG{ }PGwitψGtψνGk~vk}GμνtνηtorVGEuropeanpPhysicalpJournalpCSG2021SGbYSGY 4.2 7

64 }νΩrηψGπorG iolΩtionGoπGmz~GΩnμGvorνntzGsnvΩriΩnηνGinGlsOXPGwνsonGysηillΩtionsVGPhysicalpReviewp
LettersSG2015SGYY^SGY_Y_XY 7.4 6

63 }νΩrηψGπorGOGtovνrlinν{t}GPGrνsonΩnηνsGinGπullyGψΩμroniηGπinΩlGstΩtνsGinGppGηollisionsGΩtGOGsqrt{s}GPGgGY[G
~ν GwitψGtψνGk~vk}GμνtνηtorVGJournalpofpHighpEnergypPhysicsSG2020SGZXZXSGY 5.4 6

62
}νΩrηψGπorGnνwGpψνnomνnΩGwitψGtopGquΩrkGpΩirsGinGπinΩlGstΩtνsGwitψGonνGlνptonSGjνtsSGΩnμGmissinτG
trΩnsvνrsνGmomνntumGinGppGηollisionsGΩtGOGsqrt{s}GPGgGY[G~ν GwitψGtψνGk~vk}GμνtνηtorVGJournalpofp
HighpEnergypPhysicsSG2021SGZXZYSGY

5.4 6

61
}νΩrηψGπorGnνwGpψνnomνnΩGinGπinΩlGstΩtνsGwitψGγTjνtsGΩnμGmissinτGtrΩnsvνrsνGmomνntumGinGOG
sqrt{mΩtψrm{s}}GPGgGY[G~ν GppGηollisionsGwitψGtψνGk~vk}GμνtνηtorVGJournalpofpHighpEnergypPhysicsSG
2021SGZXZYSGY

5.4 6

60
}νΩrηψGπorGpΩirGproμuηtionGoπGtψirμTτνnνrΩtionGsηΩlΩrGlνptoquΩrksGμνηΩyinτGintoGΩGtopGquΩrkGΩnμGΩG
ˇ�TlνptonGinGppGηollisionsGΩtGOGsqrt{s}GPGgGY[G~ν GwitψGtψνGk~vk}GμνtνηtorVGJournalpofpHighpEnergyp
PhysicsSG2021SGZXZYSGY

5.4 6

59 zrνηisνGmνΩsurνmνntGoπGtψνGtopGquΩrkGmΩssGinGμilνptonGμνηΩysGusinτGoptimizνμGnνutrinoGwνiτψtinτVG
PhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsSG2016SGa^ZSGYbTZ_ 4.2 6

58 wνΩsurνmνntGoπGtψνGrΩtioGoπGηrossGsνηtionsGπorGinηlusivνGisolΩtνμTpψotonGproμuηtionGinGppGηollisionsG
ΩtGOGsqrt{s}GPGgGY[GΩnμGbG~ν GwitψGtψνGk~vk}GμνtνηtorVGJournalpofpHighpEnergypPhysicsSG2019SGZXYcSGY 5.4 5

57 wνΩsurνmνntGoπGtψνGlOsPOXPGliπνtimνGinGtψνGπlΩvorTspνηiπiηGμνηΩyGηψΩnnνlGlOsPOXPThnOsPOTP˛…ORP˛‰±VG
PhysicalpReviewpLettersSG2015SGYY]SGX_ZXXY 7.4 5

56 wνΩsurνmνntGoπGμiππνrνntiΩlGηrossTsνηtionsGoπGΩGsinτlνGtopGquΩrkGproμuηνμGinGΩssoηiΩtionGwitψGΩG
γosonGΩtGwitψGk~vk}VGEuropeanpPhysicalpJournalpCSG2018SGabSGYb_ 4.2 5

55
wνΩsurνmνntsGoπGtψνGproμuηtionGηrossTsνηtionGπorGΩGØGγosonGinGΩssoηiΩtionGwitψGγTjνtsGinG
protonTprotonGηollisionsGΩtGOGsqrt{s}GPGgGY[G~ν GwitψGtψνGk~vk}GμνtνηtorVGJournalpofpHighpEnergyp
PhysicsSG2020SGZXZXSGY

5.4 5

(2020-2021)
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54
}νΩrηψGπorGtψνGrrGThGOGγovνrlinν{γ}γovνrlinν{γ}GPGproηνssGviΩGvνηtorTγosonGπusionGproμuηtionGusinτG
protonTprotonGηollisionsGΩtGOGsqrt{s}GPGgGY[G~ν GwitψGtψνGk~vk}GμνtνηtorVGJournalpofpHighpEnergyp
PhysicsSG2020SGZXZXSGY

5.4 5

53 yγsνrvΩtionGoπGtψνGΩssoηiΩtνμGproμuηtionGoπGΩGtopGquΩrkGΩnμGΩGØGγosonGinGppGηollisionsGΩtGOGsqrt{s}GPgG
Y[G~ν GwitψGtψνGk~vk}GμνtνηtorVGJournalpofpHighpEnergypPhysicsSG2020SGZXZXSGY 5.4 5

52 wνΩsurνmνntGoπGliτψtTγyTliτψtGsηΩttνrinτGΩnμGsνΩrηψGπorGΩxionTlikνGpΩrtiηlνsGwitψGZVZGnγâ��YGoπGzγRzγG
μΩtΩGwitψGtψνGk~vk}GμνtνηtorVGJournalpofpHighpEnergypPhysicsSG2021SGZXZYSGY 5.4 5

51
}νΩrηψGπorGpΩirGproμuηtionGoπGsηΩlΩrGlνptoquΩrksGμνηΩyinτGintoGπirstTGorGsνηonμTτνnνrΩtionGlνptonsG
ΩnμGtopGquΩrksGinGprotonâ��protonGηollisionsGΩtGOsqrt{s}PGgGY[G~ν GwitψGtψνGk~vk}GμνtνηtorVGEuropeanp
PhysicalpJournalpCSG2021SGbYSGY

4.2 5

50 lsXGliπνtimνGmνΩsurνmνntGinGtψνGmzToμμGμνηΩyGηψΩnnνlGlsXThtWˇ�GπXOcbXPVGPhysicalpReviewpDSG2016SG
c]SG 4.9 5

49 niππνrνntiΩlGηrossTsνηtionGmνΩsurνmνntsGπorGtψνGνlνηtrowνΩkGproμuηtionGoπGμijνtsGinGΩssoηiΩtionG
witψGΩGØGγosonGinGprotonâ��protonGηollisionsGΩtGk~vk}VGEuropeanpPhysicalpJournalpCSG2021SGbYSGY 4.2 5

48 }νΩrηψGπorGμΩrkGmΩttνrGinGΩssoηiΩtionGwitψGΩnGνnνrτνtiηGpψotonGinGppGηollisionsGΩtGOGsqrt{s}GPGgGY[G~ν G
witψGtψνGk~vk}GμνtνηtorVGJournalpofpHighpEnergypPhysicsSG2021SGZXZYSGY 5.4 5

47 }νΩrηψGπorGψνΩvyGμiγosonGrνsonΩnηνsGinGsνmilνptoniηGπinΩlGstΩtνsGinGppGηollisionsGΩtGOsqrt{s}gY[PG~ν G
witψGtψνGk~vk}GμνtνηtorVGEuropeanpPhysicalpJournalpCSG2020SGbXSGY 4.2 4

46 kliτnmνntGoπGtψνGk~vk}GsnnνrGnνtνηtorGinG|unGZVGEuropeanpPhysicalpJournalpCSG2020SGbXSGY 4.2 4

45
wνΩsurνmνntGoπGtψνGinηlusivνGηrossTsνηtionGπorGtψνGproμuηtionGoπGjνtsGinGΩssoηiΩtionGwitψGΩGØGγosonG
inGprotonâ��protonGηollisionsGΩtGbG~ν GusinτGtψνGk~vk}GμνtνηtorVGEuropeanpPhysicalpJournalpCSG2019SG
acSGY

4.2 4

44 }νΩrηψGπorGμΩrkGmΩttνrGproμuηνμGinGΩssoηiΩtionGwitψGΩGsinτlνGtopGquΩrkGinGOsqrt{s}gY[PG~ν GOppPG
ηollisionsGwitψGtψνGk~vk}GμνtνηtorVGEuropeanpPhysicalpJournalpCSG2021SGbYSGY 4.2 4

43 wνΩsurνmνntGoπGtopGquΩrkGpolΩrizΩtionGinGtt´flGlνptonRjνtsGπinΩlGstΩtνsVGPhysicalpReviewpDSG2017SGc^SG 4.9 3

42 wνΩsurνmνntGoπGpolΩrisΩtionGinGμνηΩysGinGprotonTprotonGηollisionsGΩtG~ν GwitψGtψνGk~vk}GμνtνηtorVG
EuropeanpPhysicalpJournalpCSG2018SGabSGY_[ 4.2 3

41 wνΩsurνmνntGoπGtψνGπorwΩrμTγΩηkwΩrμGΩsymmνtryGinG˛�γXGΩnμG˛�´flγXGγΩryonGproμuηtionGinGpp´flG
ηollisionsGΩtGsgYVc_G~ν VGPhysicalpReviewpDSG2015SGcYSG 4.9 3

40 nνtνrminΩtionGoπGjνtGηΩliγrΩtionGΩnμGνnνrτyGrνsolutionGinGprotonâ��protonGηollisionsGΩtGOsqrt{s}GgG
b~ψγoxG{~ν }PGusinτGtψνGk~vk}GμνtνηtorVGEuropeanpPhysicalpJournalpCSG2020SGbXSGY 4.2 3

39 |νηonstruηtionGΩnμGiμνntiπiηΩtionGoπGγoostνμGμiTˇ�GsystνmsGinGΩGsνΩrηψGπorGriττsGγosonGpΩirsGusinτGY[G
~ν GprotonTprotonGηollisionGμΩtΩGinGk~vk}VGJournalpofpHighpEnergypPhysicsSG2020SGZXZXSGY 5.4 3

38
}νΩrηψGπorGμouγlyGΩnμGsinτlyGηψΩrτνμGriττsGγosonsGμνηΩyinτGintoGvνηtorGγosonsGinGmultiTlνptonGπinΩlG
stΩtνsGwitψGtψνGk~vk}GμνtνηtorGusinτGprotonTprotonGηollisionsGΩtGOGsqrt{mΩtψrm{s}}GPGgGY[G~ν VG
JournalpofpHighpEnergypPhysicsSG2021SGZXZYSGY

5.4 3

37
wνΩsurνmνntGoπGspinGηorrνlΩtionGγνtwννnGtopGΩnμGΩntitopGquΩrksGproμuηνμGinGpp´flGηollisionsGΩtG
sgYVc_´ ~ν VGPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsSG2016SG
a^aSGYccTZX_

4.2 3
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36 wνΩsurνmνntGoπGψΩμroniηGνvνntGsψΩpνsGinGψiτψTp~GmultijνtGπinΩlGstΩtνsGΩtGOGsqrt{s}GPGgGY[G~ν GwitψG
tψνGk~vk}GμνtνηtorVGJournalpofpHighpEnergypPhysicsSG2021SGZXZYSGY 5.4 3

35
}νΩrηψGπorG|TpΩrityTviolΩtinτGsupνrsymmνtryGinGΩGπinΩlGstΩtνGηontΩininτGlνptonsGΩnμGmΩnyGjνtsGwitψG
tψνGk~vk}GνxpνrimνntGusinτGOsqrt{s}GgGY[ψγoxG{G~ν }PGprotonâ��protonGηollisionGμΩtΩVGEuropeanp
PhysicalpJournalpCSG2021SGbYSGY

4.2 2

34
}νΩrηψGπorGμΩrkGmΩttνrGinGνvνntsGwitψGmissinτGtrΩnsvνrsνGmomνntumGΩnμGΩGriττsGγosonGμνηΩyinτG
intoGtwoGpψotonsGinGppGηollisionsGΩtGOGsqrt{s}GPGgGY[G~ν GwitψGtψνGk~vk}GμνtνηtorVGJournalpofpHighp
EnergypPhysicsSG2021SGZXZYSGY

5.4 2

33 yptimisΩtionGoπGlΩrτνTrΩμiusGjνtGrνηonstruηtionGπorGtψνGk~vk}GμνtνηtorGinGY[G~ν Gprotonâ��protonG
ηollisionsVGEuropeanpPhysicalpJournalpCSG2021SGbYSGY 4.2 2

32 }νΩrηψGπorGsupνrsymmνtryGinGνvνntsGwitψGπourGorGmorνGηψΩrτνμGlνptonsGinGY[cGπγâ��YGoπGOGsqrt{s}GPGgG
Y[G~ν GppGηollisionsGwitψGtψνGk~vk}GμνtνηtorVGJournalpofpHighpEnergypPhysicsSG2021SGZXZYSGY 5.4 2

31
wνΩsurνmνntsGoπGtopTquΩrkGpΩirGsinτlνTGΩnμGμouγlνTμiππνrνntiΩlGηrossTsνηtionsGinGtψνGΩllTψΩμroniηG
ηψΩnnνlGinGppGηollisionsGΩtGOGsqrt{mΩtψrm{s}}GPGgGY[G~ν GusinτGtψνGk~vk}GμνtνηtorVGJournalpofpHighp
EnergypPhysicsSG2021SGZXZYSGY

5.4 2

30 wνΩsurνmνntGoπGtψνGμirνηtGmzGviolΩtinτGηψΩrτνGΩsymmνtryGinGl´–Th˛…´–˛‰˛…nXGμνηΩysVGPhysicalpReviewpDSG
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