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544 vνasurνmνntFoπFtτνF¯V˛‡FPFΛosonFtransvνrsνFmomνntumFμχstrχΛutχonFχnFppFγollχsχonsFatFNFsqrt{s}f_FOF
~ν’FwχtτFtτνFj~uj}FμνtνγtorUFJournaloofoHighoEnergyoPhysicsSF2014SFYWX[SFX 5.4 79

543 vνasurνmνntFoπFtτνFγτarρνFasymmνtryFχnFtopFquarkFpaχrFproμuγtχonFχnFγollχsχonsFatF±oormulacFsννF
tνxtℓFusχnρFtτνFj~uj}FμνtνγtorUFEuropeanoPhysicaloJournaloCSF2012SF_YSFYWZb 4.2 78

542 }νarγτFπorFτνavyFnνutrχnosFanμFrχρτtTτanμνμFΛosonsFχnFνvνntsFwχtτFtwoFlνptonsFanμFψνtsFχnF
γollχsχonsFatF±oormulacFsννFtνxtℓFwχtτFtτνFj~uj}FμνtνγtorUFEuropeanoPhysicaloJournaloCSF2012SF_YSFYW]^ 4.2 78

541
}νarγτFπorFμχrνγtFproμuγtχonFoπFγτarρχnosFanμFnνutralχnosFχnFνvνntsFwχtτFtτrννFlνptonsFanμFmχssχnρF
transvνrsνFmomνntumFχnFNFsqrt{s}FOFfFaF~ν’FppFγollχsχonsFwχtτFtτνFj~uj}FμνtνγtorUFJournaloofoHigho
EnergyoPhysicsSF2014SFYWX[SFX

5.4 76

540
}νarγτFπorFaFlχρτtFγτarρνμFqχρρsFΛosonFχnFtτνFμνγayFγτannνlF±oormulacFsννFtνxtℓFχnF±oormulacFsννF
tνxtℓFνvνntsFusχnρFγollχsχonsFatF±oormulacFsννFtνxtℓFwχtτFtτνFj~uj}FμνtνγtorUFEuropeanoPhysicalo
JournaloCSF2013SF_ZSFY[^]

4.2 76

539 nvχμνnγνFπorFtτνFqχρρsTΛosonF ukawaFγouplχnρFtoFtauFlνptonsFwχtτFtτνFj~uj}FμνtνγtorUFJournaloofo
HighoEnergyoPhysicsSF2015SFYWX]SFX 5.4 74

538 }νarγτFπorFμχlνptonFrνsonanγνsFχnFppFγollχsχonsFatFâ��sf_F~ν’FwχtτFtτνFj~uj}FμνtνγtorUFPhysicalo
ReviewoLettersSF2011SFXW_SFY_YWWY 7.4 74

537
}νarγτFπorFproμuγtχonFoπF±oormulacFsννFtνxtℓFrνsonanγνsFμνγayχnρFtoFaFlνptonSFnνutrχnoFanμFψνtsFχnF
±oormulacFsννFtνxtℓFγollχsχonsFatF±oormulacFsννFtνxtℓ´ ~ν’FwχtτFtτνFj~uj}FμνtνγtorUFEuropeanoPhysicalo
JournaloCSF2015SF_]SFYWb

4.2 73

(2015-2010)
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536
}νarγτFπorFnνwFpτysχγsFχnFtτνFμχψνtFmassFμχstrχΛutχonFusχnρFXFπΛâ��XFoπFppFγollχsχonFμataFatFsf_F~ν’F
γollνγtνμFΛyFtτνFj~uj}FμνtνγtorUFPhysicsoLetters,oSectionoB:oNuclear,oElementaryoParticleoando
High-EnergyoPhysicsSF2012SF_WaSFZ_T][

4.2 72

535 j~uj}FsνarγτFπorFnνwFpτνnomνnaFχnFμχψνtFmassFanμFanρularFμχstrχΛutχonsFusχnρFppFγollχsχonsFatFNF
sqrt{s}f_FO~ν’UFJournaloofoHighoEnergyoPhysicsSF2013SFYWXZSFX 5.4 72

534
vνasurνmνntFoπFtτνFχnγlusχvνFψνtFγrossTsνγtχonFχnFγollχsχonsFatF±oormulacFsννFtνxtℓFanμFγomparχsonF
toFtτνFχnγlusχvνFψνtFγrossTsνγtχonFatF±oormulacFsννFtνxtℓFusχnρFtτνFj~uj}FμνtνγtorUFEuropeanoPhysicalo
JournaloCSF2013SF_ZSFY]Wb

4.2 71

533 {apχμχtyFρapFγrossFsνγtχonsFmνasurνμFwχtτFtτνFj~uj}FμνtνγtorFχnFppFγollχsχonsFatFNsqrt{s}FfF_F
mΛox{~~ν’}OUFEuropeanoPhysicaloJournaloCSF2012SF_YSFX 4.2 70

532 ~τνFj~uj}FrnnνrFmνtνγtorFγommχssχonχnρFanμFγalχΛratχonUFEuropeanoPhysicaloJournaloCSF2010SF_WSF_a_TaYX4.2 70

531 }νarγτνsFπorFsγalarFlνptoquarksFχnFγollχsχonsFatF±oormulacFsννFtνxtℓFfFa´ ~ν’FwχtτFtτνFj~uj}FμνtνγtorUF
EuropeanoPhysicaloJournaloCSF2016SF_^SF] 4.2 68

530 }νarγτFπorFnνutralFqχρρsFΛosonsFoπFtτνFmχnχmalFsupνrsymmνtrχγFstanμarμFmoμνlFχnFppFγollχsχonsFatFNF
sqrt{s}faFOF~ν’FwχtτFtτνFj~uj}FμνtνγtorUFJournaloofoHighoEnergyoPhysicsSF2014SFYWX[SFX 5.4 67

529 sνtFmassFanμFsuΛstruγturνFoπFχnγlusχvνFψνtsFχnFNFsqrtF{s}FfF_d{tνxt{~ν’}}FOFppFγollχsχonsFwχtτFtτνFj~uj}F
νxpνrχmνntUFJournaloofoHighoEnergyoPhysicsSF2012SFYWXYSFX 5.4 67

528 xΛsνrvatχonFoπFspχnFγorrνlatχonFχnFtt´flFνvνntsFπromFppFγollχsχonsFatFâ��sf_F~ν’FusχnρFtτνFj~uj}F
μνtνγtorUFPhysicaloReviewoLettersSF2012SFXWaSFYXYWWX 7.4 67

527 }νarγτFπorFqχρρsFΛosonFpaχrFproμuγtχonFχnFtτνF±oormulacFsννFtνxtℓFπχnalFstatνFπromFγollχsχonsFatF
±oormulacFsννFtνxtℓF~ν’wχtτFtτνFj~uj}FμνtνγtorUFEuropeanoPhysicaloJournaloCSF2015SF_]SF[XY 4.2 66

526 }νarγτFπorFτχρτTmassFμχΛosonFrνsonanγνsFwχtτFΛosonTtaρρνμFψνtsFχnFprotonTprotonFγollχsχonsFatFNF
sqrt{s}faFOF~ν’FwχtτFtτνFj~uj}FμνtνγtorUFJournaloofoHighoEnergyoPhysicsSF2015SFYWX]SFXTZb 5.4 66

525 yνrπormanγνFoπFmχssχnρFtransvνrsνFmomνntumFrνγonstruγtχonFwχtτFtτνFj~uj}FμνtνγtorFusχnρF
protonTprotonFγollχsχonsFatUFEuropeanoPhysicaloJournaloCSF2018SF_aSFbWZ 4.2 66

524 }νarγτFπorFτνavyFvaψoranaFnνutrχnosFwχtτFtτνFj~uj}FμνtνγtorFχnFppFγollχsχonsFatFNFsqrt{s}faFOF~ν’UF
JournaloofoHighoEnergyoPhysicsSF2015SFYWX]SFX 5.4 65

523 }νarγτFπorFtτνFNFΛovνrlχnν{Λ}FOFμνγayFoπFtτνF}tanμarμFvoμνlFqχρρsFΛosonFχnFassoγχatνμFN–V¯OqF
proμuγtχonFwχtτFtτνFj~uj}FμνtνγtorUFJournaloofoHighoEnergyoPhysicsSF2015SFYWX]SFX 5.4 64

522 vνasurνmνntFoπFtτνFtopFquarkFpaχrFproμuγtχonFγrossTsνγtχonFwχtτFj~uj}FχnFtτνFsχnρlνFlνptonF
γτannνlUFPhysicsoLetters,oSectionoB:oNuclear,oElementaryoParticleoandoHigh-EnergyoPhysicsSF2012SF_XXSFY[[TY^Z4.2 64

521
}νarγτFπorFnνwFpτνnomνnaFχnFπχnalFstatνsFwχtτFlarρνFψνtFmultχplχγχtχνsFanμFmχssχnρFtransvνrsνF
momνntumFatFNFsqrt{s}faFOF~ν’FprotonTprotonFγollχsχonsFusχnρFtτνFj~uj}FνxpνrχmνntUFJournaloofo
HighoEnergyoPhysicsSF2013SFYWXZSFX

5.4 64

520
vνasurνmνntFoπFtτνFtransvνrsνFmomνntumFanμF±oormulacFsννFtνxtℓFμχstrχΛutχonsFoπFmrνllT anF
lνptonFpaχrsFχnFprotonTprotonFγollχsχonsFatF±oormulacFsννFtνxtℓ´ ~ν’FwχtτFtτνFj~uj}FμνtνγtorUF
EuropeanoPhysicaloJournaloCSF2016SF_^SFYbX

4.2 63

519 }νarγτFπorFrνsonantFμχΛosonFproμuγtχonFχnFtτνF±oormulacFsννFtνxtℓFπχnalFstatνFχnF±oormulacFsννFtνxtℓF
γollχsχonsFatF±oormulacFsννFtνxtℓ´ ~ν’FwχtτFtτνFj~uj}FμνtνγtorUFEuropeanoPhysicaloJournaloCSF2015SF_]SF^b 4.2 62
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518 nlνγtronFνππχγχνnγyFmνasurνmνntsFwχtτFtτνFj~uj}FμνtνγtorFusχnρFYWXYFuqlFprotonTprotonFγollχsχonF
μataUFEuropeanoPhysicaloJournaloCSF2017SF__SFXb] 4.2 61

517 }νarγτFπorFμarkFmattνrFχnFνvνntsFwχtτFτνavyFquarksFanμFmχssχnρFtransvνrsνFmomνntumFχnF±oormulacF
sννFtνxtℓFγollχsχonsFwχtτFtτνFj~uj}FμνtνγtorUFEuropeanoPhysicaloJournaloCSF2015SF_]SFbY 4.2 60

516
}νarγτFπorFnνwFpτνnomνnaFχnFπχnalFstatνsFwχtτFlarρνFψνtFmultχplχγχtχνsFanμFmχssχnρFtransvνrsνF
momνntumFusχnρFNsqrtF{s}OFfF_F~ν’FppFγollχsχonsFwχtτFtτνFj~uj}FμνtνγtorUFJournaloofoHighoEnergyo
PhysicsSF2011SFYWXXSFX

5.4 60

515 vνasurνmνntFoπFtτνFTΛosonFmassFχnFppFγollχsχonsFatFwχtτFtτνFj~uj}FμνtνγtorUFEuropeanoPhysicalo
JournaloCSF2018SF_aSFXXW 4.2 59

514 }νarγτFπorFaFτχρτTmassFqχρρsFΛosonFμνγayχnρFtoFaF–FΛosonFpaχrFχnFppFγollχsχonsFatFNFsqrt{s}faFOF~ν’F
wχtτFtτνFj~uj}FμνtνγtorUFJournaloofoHighoEnergyoPhysicsSF2016SFYWX^SFX 5.4 59

513 vνasurνmνntFoπFtτνF–FTgFâ��˛‰FanμF¯V˛‡FPFTgFâ��â��FproμuγtχonFγrossFsνγtχonsFχnFprotonTprotonFγollχsχonsFatFNF
sqrtF{s}FfF_d{tνxt{~ν’}}FOFwχtτFtτνFj~uj}FμνtνγtorUFJournaloofoHighoEnergyoPhysicsSF2010SFYWXWSFX 5.4 58

512 jFsνarγτFπorFNFtovνrlχnν{t}FOFrνsonanγνsFusχnρFlνptonTplusTψνtsFνvνntsFχnFprotonTprotonFγollχsχonsFatFNF
sqrt{s}faFOF~ν’FwχtτFtτνFj~uj}FμνtνγtorUFJournaloofoHighoEnergyoPhysicsSF2015SFYWX]SFX 5.4 57

511
}νarγτFπorFγτarρνμFqχρρsFΛosonsFμνγayχnρFvχaFqF´–FTgFˇ�F´–F˛‰FχnFπullyFτaμronχγFπχnalFstatνsFusχnρFppF
γollχsχonFμataFatFNFsqrt{s}FOFfFaF~ν’FwχtτFtτνFj~uj}FμνtνγtorUFJournaloofoHighoEnergyoPhysicsSF2015SF
YWX]SFX

5.4 56

510 lonstraχntsFonFtτνFoππTsτνllFqχρρsFΛosonFsχρnalFstrνnρtτFχnFtτνFτχρτTmassFanμFπχnalFstatνsFwχtτFtτνF
j~uj}FμνtνγtorUFEuropeanoPhysicaloJournaloCSF2015SF_]SFZZ] 4.2 56

509 yrνγχsχonFmνasurνmνntFanμFχntνrprνtatχonFoπFχnγlusχvνFSFanμFproμuγtχonFγrossFsνγtχonsFwχtτFtτνF
j~uj}FμνtνγtorUFEuropeanoPhysicaloJournaloCSF2017SF__SFZ^_ 4.2 56

508 }νarγτFπorFμouΛlyFγτarρνμFqχρρsFΛosonFproμuγtχonFχnFmultχTlνptonFπχnalFstatνsFwχtτFtτνFj~uj}F
μνtνγtorFusχnρFprotonTprotonFγollχsχonsFatUFEuropeanoPhysicaloJournaloCSF2018SF_aSFXbb 4.2 55

507 }νarγτFπorFrνsonanγνsFμνγayχnρFχntoFtopTquarkFpaχrsFusχnρFπullyFτaμronχγFμνγaysFχnFppFγollχsχonsFwχtτF
j~uj}FatFNFsqrt{s}f_FOF~ν’UFJournaloofoHighoEnergyoPhysicsSF2013SFYWXZSFX 5.4 55

506 vνasurνmνntsFoπFtopFquarkFpaχrFrνlatχvνFμχππνrνntχalFγrossTsνγtχonsFwχtτFj~uj}FχnFppFγollχsχonsFatF
Nsqrt{s}FfF_FmΛox{~ν’}OUFEuropeanoPhysicaloJournaloCSF2013SF_ZSFX 4.2 55

505 }ummaryFoπFtτνFsνarγτνsFπorFsquarksFanμFρluχnosFusχnρFNFsqrt{s}faFOF~ν’FppFγollχsχonsFwχtτFtτνF
j~uj}FνxpνrχmνntFatFtτνFuqlUFJournaloofoHighoEnergyoPhysicsSF2015SFYWX]SFX 5.4 55

504 }νarγτFπorFtτνFμνγayFUFPhysicsoLetters,oSectionoB:oNuclear,oElementaryoParticleoandoHigh-EnergyoPhysics
SF2012SF_XZSFZa_T[W_ 4.2 55

503 vνasurνmνntFoπFtτνFtransvνrsνFmomνntumFμχstrχΛutχonFoπFUFPhysicsoLetters,oSectionoB:oNuclear,o
ElementaryoParticleoandoHigh-EnergyoPhysicsSF2011SF_W]SF[X]T[Z[ 4.2 55

502 vνasurνmνntsFoπFtτνF±oormulacFsννFtνxtℓFproμuγtχonFγrossFsνγtχonsFχnFassoγχatχonFwχtτFψνtsFwχtτFtτνF
j~uj}FμνtνγtorUFEuropeanoPhysicaloJournaloCSF2015SF_]SFaY 4.2 54

501
}νarγτνsFπorFsupνrsymmνtryFwχtτFtτνFj~uj}FμνtνγtorFusχnρFπχnalFstatνsFwχtτFtwoFlνptonsFanμF
mχssχnρFtransvνrsνFmomνntumFχnFsf_~ν’Fprotonâ��protonFγollχsχonsUFPhysicsoLetters,oSectionoB:o
Nuclear,oElementaryoParticleoandoHigh-EnergyoPhysicsSF2012SF_WbSFXZ_TX]_

4.2 54

(2012-2017)
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500
}νarγτFπorFproμuγtχonFoπFvνγtorTlχkνFquarkFpaχrsFanμFoπFπourFtopFquarksFχnFtτνFlνptonTplusTψνtsFπχnalF
statνFχnFppFγollχsχonsFatFNFsqrt{s}faFOF~ν’FwχtτFtτνFj~uj}FμνtνγtorUFJournaloofoHighoEnergyoPhysicsSF
2015SFYWX]SFX

5.4 54

499
}νarγτFπorFtopFsquarkFpaχrFproμuγtχonFχnFπχnalFstatνsFwχtτFonνFχsolatνμFlνptonSFψνtsSFanμFmχssχnρF
transvνrsνFmomνntumFχnFNFsqrt{s}FOFfFaF~ν’FppFγollχsχonsFwχtτFtτνFj~uj}FμνtνγtorUFJournaloofoHigho
EnergyoPhysicsSF2014SFYWX[SFX

5.4 54

498 vνasurνmνntFoπF–F´–F¯FproμuγtχonFχnFprotonTprotonFγollχsχonsFatFNsqrt{s}f_~mΛox{~ν’}OFwχtτFtτνF
j~uj}FμνtνγtorUFEuropeanoPhysicaloJournaloCSF2012SF_YSFX 4.2 54

497
}νarγτFπorFsupνrsymmνtryFχnFppFγollχsχonsFatFsf_F~ν’FχnFπχnalFstatνsFwχtτFmχssχnρFtransvνrsνF
momνntumFanμFΛTψνtsUFPhysicsoLetters,oSectionoB:oNuclear,oElementaryoParticleoandoHigh-Energyo
PhysicsSF2011SF_WXSFZbaT[X^

4.2 54

496 }νarγτFπorFsγalarFΛottomFquarkFpaχrFproμuγtχonFwχtτFtτνFj~uj}FμνtνγtorFχnFppFγollχsχonsFatF
sqrt±sℓf_FF~ν’UFPhysicaloReviewoLettersSF2012SFXWaSFXaXaWY 7.4 54

495
}νarγτFπorFsquarksFanμFρluχnosFχnFπχnalFstatνsFwχtτFψνtsFanμFmχssχnρFtransvνrsνFmomνntumFatF
±oormulacFsννFtνxtℓFfXZF±oormulacFsννFtνxtℓwχtτFtτνFj~uj}FμνtνγtorUFEuropeanoPhysicaloJournaloCSF
2016SF_^SFZbY

4.2 53

494 }νarγτFπorFnνwFpτνnomνnaFχnFνvνntsFwχtτFatFlνastFtτrννFpτotonsFγollνγtνμFχnFγollχsχonsFatF±oormulacF
sννFtνxtℓFfFaF~ν’FwχtτFtτνFj~uj}FμνtνγtorUFEuropeanoPhysicaloJournaloCSF2016SF_^SFYXW 4.2 53

493 }νarγτFπorFaFτνavyFtopTquarkFpartnνrFχnFπχnalFstatνsFwχtτFtwoFlνptonsFwχtτFtτνFj~uj}FμνtνγtorFatF
tτνFuqlUFJournaloofoHighoEnergyoPhysicsSF2012SFYWXYSFX 5.4 53

492 }νarγτFπorFsupνrsymmνtryFχnFπχnalFstatνsFwχtτFψνtsSFmχssχnρFtransvνrsνFmomνntumFanμFonνFχsolatνμF
lνptonFχnFsf_FF~ν’FppFγollχsχonsFusχnρFXFFπΛâ��XFoπFj~uj}FμataUFPhysicaloReviewoDSF2012SFa]SF 4.9 53

491 vνasurνmνntFoπFtτνFχnγlusχvνFanμFμχψνtFγrossTsνγtχonsFoπFΛTψνtsFχnFppFγollχsχonsFatF
Nsqrt{s}f_mΛox{~~ν’}OFwχtτFtτνFj~uj}FμνtνγtorUFEuropeanoPhysicaloJournaloCSF2011SF_XSFX 4.2 53

490
}νarγτFπorFquarkFγontaγtFχntνraγtχonsFχnFμχψνtFanρularFμχstrχΛutχonsFχnFppFγollχsχonsFatFsf_F~ν’F
mνasurνμFwχtτFtτνFj~uj}FμνtνγtorUFPhysicsoLetters,oSectionoB:oNuclear,oElementaryoParticleoando
High-EnergyoPhysicsSF2011SF^b[SFZY_TZ[]

4.2 53

489 vνasurνmνntFoπFtτνFpτotonFχμνntχπχγatχonFνππχγχνnγχνsFwχtτFtτνFj~uj}FμνtνγtorFusχnρFuqlF{unTXF
μataUFEuropeanoPhysicaloJournaloCSF2016SF_^SF^^^ 4.2 53

488 }νarγτFπorFμχrνγtFtopTsquarkFpaχrFproμuγtχonFχnFπχnalFstatνsFwχtτFtwoFlνptonsFχnFppFγollχsχonsFatFNF
sqrt{s}FOFfFaF~ν’FwχtτFtτνFj~uj}FμνtνγtorUFJournaloofoHighoEnergyoPhysicsSF2014SFYWX[SFX 5.4 52

487 }νarγτFπorFlνptonTπlavourTvχolatχnρFμνγaysFoπFtτνFqχρρsFanμFΛosonsFwχtτFtτνFj~uj}FμνtνγtorUF
EuropeanoPhysicaloJournaloCSF2017SF__SF_W 4.2 52

486
}νarγτFπorFμarkFmattνrFatF±oormulacFsννFtνxtℓFχnFπχnalFstatνsFγontaχnχnρFanFνnνrρνtχγFpτotonFanμF
larρνFmχssχnρFtransvνrsνFmomνntumFwχtτFtτνFj~uj}FμνtνγtorUFEuropeanoPhysicaloJournaloCSF2017SF
__SFZbZ

4.2 52

485 vνasurνmνntFoπFπlowFτarmonχγsFwχtτFmultχTpartχγlνFγumulantsFχnFyΛRyΛFγollχsχonsFatF±oormulacFsννF
tνxtℓ´ ~ν’FwχtτFtτνFj~uj}FμνtνγtorUFEuropeanoPhysicaloJournaloCSF2014SF_[SFZX]_ 4.2 52

484 vνasurνmνntFoπFtτνF–FΛosonFpolarχzatχonFχnFtopFquarkFμνγaysFwχtτFtτνFj~uj}FμνtνγtorUFJournaloofo
HighoEnergyoPhysicsSF2012SFYWXYSFX 5.4 52

483 }νarγτFπorFstaΛlνFτaμronχsχnρFsquarksFanμFρluχnosFwχtτFtτνFj~uj}FνxpνrχmνntFatFtτνFuqlUFPhysicso
Letters,oSectionoB:oNuclear,oElementaryoParticleoandoHigh-EnergyoPhysicsSF2011SF_WXSFXTXb 4.2 52
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482 yνrπormanγνFoπFtτνFj~uj}FmuonFtrχρρνrFχnFppFγollχsχonsFatF±oormulacFsννFtνxtℓF~ν’UFEuropeano
PhysicaloJournaloCSF2015SF_]SFXYW 4.2 51

481 vνasurνmνntFoπFtτνFψνtFπraρmνntatχonFπunγtχonFanμFtransvνrsνFproπχlνFχnFprotonâ��protonFγollχsχonsF
atFaFγνntνrToπTmassFνnνrρyFoπF_F~ν’FwχtτFtτνFj~uj}FμνtνγtorUFEuropeanoPhysicaloJournaloCSF2011SF_XSFX 4.2 51

480 vνasurνmνntFoπFtτνFproμuγtχonFγrossFsνγtχonFoπFψνtsFχnFassoγχatχonFwχtτFaF¯FΛosonFχnFppFγollχsχonsFatF
NFsqrt{s}f_FOF~ν’FwχtτFtτνFj~uj}FμνtνγtorUFJournaloofoHighoEnergyoPhysicsSF2013SFYWXZSFX 5.4 50

479 nvχμνnγνFπorFtτνFNFqtoFΛovνrlχnν{Λ}FOFμνγayFwχtτFtτνFj~uj}FμνtνγtorUFJournaloofoHighoEnergyoPhysicsSF
2017SFYWX_SFX 5.4 50

478
}νarγτFπorFμχrνγtFpaχrFproμuγtχonFoπFaFγτarρχnoFanμFaFnνutralχnoFμνγayχnρFtoFtτνFXY]´ pν’FqχρρsF
ΛosonFχnF±oormulacFsννFtνxtℓ´ ~ν’F±oormulacFsννFtνxtℓFγollχsχonsFwχtτFtτνFj~uj}FμνtνγtorUFEuropeano
PhysicaloJournaloCSF2015SF_]SFYWa

4.2 50

477 }tuμyFoπFψνtFsτapνsFχnFχnγlusχvνFψνtFproμuγtχonFχnFppFγollχsχonsFatFsf_FF~ν’FusχnρFtτνFj~uj}FμνtνγtorUF
PhysicaloReviewoDSF2011SFaZSF 4.9 50

476
}νarγτFπorFνlνγtrowνakFproμuγtχonFoπFγτarρχnosFanμFslνptonsFμνγayχnρFχntoFπχnalFstatνsFwχtτFtwoF
lνptonsFanμFmχssχnρFtransvνrsνFmomνntumFχnFNsqrt{s}fXZOFNtνxtF{~ν’}OFppFγollχsχonsFusχnρFtτνFj~uj}F
μνtνγtorUFEuropeanoPhysicaloJournaloCSF2020SFaWSFX

4.2 50

475
rμνntχπχγatχonFanμFνnνrρyFγalχΛratχonFoπFτaμronχγallyFμνγayχnρFtauFlνptonsFwχtτFtτνFj~uj}F
νxpνrχmνntFχnFγollχsχonsFatF±oormulacFsννFtνxtℓ±oormulacFsννFtνxtℓUFEuropeanoPhysicaloJournaloCSF2015
SF_]SFZWZ

4.2 49

474 vνasurνmνntFoπFγτarρνμTpartχγlνFspνγtraFχnFyΛRyΛFγollχsχonsFatFNFsqrt{s√{matτrm{ww}}}fYU_^FOF~ν’F
wχtτFtτνFj~uj}FμνtνγtorFatFtτνFuqlUFJournaloofoHighoEnergyoPhysicsSF2015SFYWX]SFX 5.4 49

473 }νarγτFπorFτχρτTmassFrνsonanγνsFμνγayχnρFtoFμχlνptonFπχnalFstatνsFχnFppFγollχsχonsFatFNFsqrt{s}f_FOF~ν’F
wχtτFtτνFj~uj}FμνtνγtorUFJournaloofoHighoEnergyoPhysicsSF2012SFYWXYSFX 5.4 49

472 }νarγτFπorFrνsonanγνsFχnFμχpτotonFνvνntsFatFNFsqrt{s}fXZFOF~ν’FwχtτFtτνFj~uj}FμνtνγtorUFJournaloofo
HighoEnergyoPhysicsSF2016SFYWX^SFX 5.4 49

471 }νarγτFπorFνlνγtrowνakFproμuγtχonFoπFsupνrsymmνtrχγFpartχγlνsFχnFπχnalFstatνsFwχtτFtwoForFtτrννF
lνptonsFatFwχtτFtτνFj~uj}FμνtνγtorUFEuropeanoPhysicaloJournaloCSF2018SF_aSFbb] 4.2 49

470 vνasurνmνntsFoπFtopTquarkFpaχrFμχππνrνntχalFγrossTsνγtχonsFχnFtτνFlνptonRψνtsFγτannνlFχnFγollχsχonsF
atF±oormulacFsννFtνxtℓFusχnρFtτνFj~uj}FμνtνγtorUFEuropeanoPhysicaloJournaloCSF2016SF_^SF]Za 4.2 48

469 }νarγτFπorFsupνrsymmνtryFatF±oormulacFsννFtνxtℓ´ ~ν’FχnFπχnalFstatνsFwχtτFψνtsFanμFtwoFsamνTsχρnF
lνptonsForFtτrννFlνptonsFwχtτFtτνFj~uj}FμνtνγtorUFEuropeanoPhysicaloJournaloCSF2016SF_^SFY]b 4.2 48

468 vνasurνmνntFoπFmultχTpartχγlνFazχmutτalFγorrνlatχonsFχnFppSFp´ R´ yΛFanμFlowTmultχplχγχtyFyΛ´ R´ yΛF
γollχsχonsFwχtτFtτνFj~uj}FμνtνγtorUFEuropeanoPhysicaloJournaloCSF2017SF__SF[Ya 4.2 48

467
quntFπorFnνwFpτνnomνnaFusχnρFlarρνFψνtFmultχplχγχtχνsFanμFmχssχnρFtransvνrsνFmomνntumFwχtτF
j~uj}FχnF[U_FπΛâ��XFoπFNFsqrtF{s}FfF_d~ν’FOFprotonTprotonFγollχsχonsUFJournaloofoHighoEnergyoPhysicsSF
2012SFYWXYSFX

5.4 48

466 }νarγτFπorFaFlχρτtFqχρρsFΛosonFμνγayχnρFtoFlonρTlχvνμFwνaklyFχntνraγtχnρFpartχγlνsFχnFprotonTprotonF
γollχsχonsFatFsqrt±sℓFfF_F~ν’FwχtτFtτνFj~uj}FμνtνγtorUFPhysicaloReviewoLettersSF2012SFXWaSFY]XaWX 7.4 48

465 }νarγτFπorFlonρTlχvνμFγτarρχnosFΛasνμFonFaFμχsappνarχnρTtraγkFsχρnaturνFχnFppFγollχsχonsFatFNF
sqrt{s}fXZFOF~ν’FwχtτFtτνFj~uj}FμνtνγtorUFJournaloofoHighoEnergyoPhysicsSF2018SFYWXaSFX 5.4 48

(2018-2015)
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464 vνasurνmνntFoπFtτνFpromptFV±oormulacFsννFtνxtℓFpaχrFproμuγtχonFγrossTsνγtχonFχnFγollχsχonsFatF
±oormulacFsννFtνxtℓ´ ~ν’FwχtτFtτνFj~uj}FμνtνγtorUFEuropeanoPhysicaloJournaloCSF2017SF__SF_^ 4.2 47

463 }νarγτFπorFτνavyFrνsonanγνsFμνγayχnρFχntoFχnFtτνFπχnalFstatνFχnFγollχsχonsFatFwχtτFtτνFj~uj}F
μνtνγtorUFEuropeanoPhysicaloJournaloCSF2018SF_aSFY[ 4.2 47

462 }νarγτFπorFtτνFnνutralFqχρρsFΛosonsFoπFtτνFmχnχmalFsupνrsymmνtrχγFstanμarμFmoμνlFχnFppFγollχsχonsF
atFNFsqrt{s}f_FOF~ν’FwχtτFtτνFj~uj}FμνtνγtorUFJournaloofoHighoEnergyoPhysicsSF2013SFYWXZSFX 5.4 47

461 lomprντνnsχvνFmνasurνmνntsFoπFtTγτannνlFsχnρlνFtopTquarkFproμuγtχonFγrossFsνγtχonsFatFsf_FF~ν’F
wχtτFtτνFj~uj}FμνtνγtorUFPhysicaloReviewoDSF2014SFbWSF 4.9 47

460 }νarγτFπorFaFnνwFrνsonanγνFμνγayχnρFtoFaForFΛosonFanμFaFqχρρsFΛosonFχnFtτνF±oormulacFsννFtνxtℓF
πχnalFstatνsFwχtτFtτνFj~uj}FμνtνγtorUFEuropeanoPhysicaloJournaloCSF2015SF_]SFY^Z 4.2 46

459 uχρτtTquarkFanμFρluonFψνtFμχsγrχmχnatχonFχnF±oormulacFsννFtνxtℓFγollχsχonsFatF±oormulacFsννFtνxtℓFwχtτF
tτνFj~uj}FμνtνγtorUFEuropeanoPhysicaloJournaloCSF2014SF_[SFZWYZ 4.2 46

458 }νarγτFπorFlνptonTπlavourTvχolatχnρFqFTgF˛…ˇ�FμνγaysFoπFtτνFqχρρsFΛosonFwχtτFtτνFj~uj}FμνtνγtorUF
JournaloofoHighoEnergyoPhysicsSF2015SFYWX]SFX 5.4 46

457 vνasurνmνntFoπFμχψνtFazχmutτalFμνγorrνlatχonsFχnFppFγollχsχonsFatFsqrtNsOf_FF~ν’UFPhysicaloReviewo
LettersSF2011SFXW^SFX_YWWY 7.4 46

456
}νarγτFπorFanomalousFproμuγtχonFoπFpromptFsamνTsχρnFlνptonFpaχrsFanμFpaχrTproμuγνμFμouΛlyF
γτarρνμFqχρρsFΛosonsFwχtτFNFsqrt{s}faFOF~ν’FppFγollχsχonsFusχnρFtτνFj~uj}FμνtνγtorUFJournaloofoHigho
EnergyoPhysicsSF2015SFYWX]SFX

5.4 45

455 }νarγτFπorFχnvχsχΛlνFμνγaysFoπFaFqχρρsFΛosonFusχnρFvνγtorTΛosonFπusχonFχnFppFγollχsχonsFatFNFsqrt{s}faFOF
~ν’FwχtτFtτνFj~uj}FμνtνγtorUFJournaloofoHighoEnergyoPhysicsSF2016SFYWX^SFX 5.4 45

454 vνasurνmνntFoπF¯¯FproμuγtχonFχnFppFγollχsχonsFatFNFsqrt{s}f_FOF~ν’FanμFlχmχtsFonFanomalousF¯¯¯FanμF
¯¯˛‡FγouplχnρsFwχtτFtτνFj~uj}FμνtνγtorUFJournaloofoHighoEnergyoPhysicsSF2013SFYWXZSFX 5.4 45

453 vuonFrνγonstruγtχonFνππχγχνnγyFanμFmomνntumFrνsolutχonFoπFtτνFj~uj}FνxpνrχmνntFχnF
protonTprotonFγollχsχonsFatF±oormulacFsννFtνxtℓ´ ~ν’FχnFYWXWUFEuropeanoPhysicaloJournaloCSF2014SF_[SFZWZ[ 4.2 45

452 }νarγτFπorFpaχrFproμuγtχonFoπFmassχvνFpartχγlνsFμνγayχnρFχntoFtτrννFquarksFwχtτFtτνFj~uj}FμνtνγtorF
χnFNFsqrt{s}f_dmatτrm{~ν’}FOFppFγollχsχonsFatFtτνFuqlUFJournaloofoHighoEnergyoPhysicsSF2012SFYWXYSFX 5.4 45

451
}νarγτFπorFsupνrsymmνtryFχnFνvνntsFγontaχnχnρFaFsamνTπlavourFopposχtνTsχρnFμχlνptonFpaχrSFψνtsSFanμF
larρνFmχssχnρFtransvνrsνFmomνntumFχnF±oormulacFsννFtνxtℓ´ ~ν’FγollχsχonsFwχtτFtτνFj~uj}FμνtνγtorUF
EuropeanoPhysicaloJournaloCSF2015SF_]SFZXa

4.2 44

450 rμνntχπχγatχonFoπFΛoostνμSFτaμronχγallyFμνγayχnρFΛosonsFanμFγomparχsonsFwχtτFj~uj}FμataFtakνnFatF
±oormulacFsννFtνxtℓ´ ~ν’UFEuropeanoPhysicaloJournaloCSF2016SF_^SFX][ 4.2 44

449 vνasurνmνntFoπFχsolatνμTpτotonFpaχrFproμuγtχonFχnFppFγollχsχonsFatFNFsqrt{s}f_d~ν’FOFwχtτFtτνFj~uj}F
μνtνγtorUFJournaloofoHighoEnergyoPhysicsSF2013SFYWXZSFX 5.4 44

448 }νarγτFπorFpaχrTproμuγνμFmassχvνFγolourνμFsγalarsFχnFπourTψνtFπχnalFstatνsFwχtτFtτνFj~uj}FμνtνγtorF
χnFprotonâ��protonFγollχsχonsFatFNsqrt{s}FfF_FmΛox{~ν’}OUFEuropeanoPhysicaloJournaloCSF2013SF_ZSFX 4.2 44

447 vνasurνmνntFoπFmultχTψνtFγrossFsνγtχonsFχnFprotonâ��protonFγollχsχonsFatFaF_F~ν’FγνntνrToπTmassF
νnνrρyUFEuropeanoPhysicaloJournaloCSF2011SF_XSFX 4.2 44

MigueltVillaplanatPerez
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446 vνasurνmνntFoπFunμνrlyχnρFνvνntFγτaraγtνrχstχγsFusχnρFγτarρνμFpartχγlνsFχnFppFγollχsχonsFatF
sfbWWFFpν’FanμF_F~ν’FwχtτFtτνFj~uj}FμνtνγtorUFPhysicaloReviewoDSF2011SFaZSF 4.9 44

445 jnρularFanalysχsFoπFkFWFμFFTgFtP˛…R˛…â��FμνγaysFχnFppFγollχsχonsFatFNFsqrt{s}faFOF~ν’FwχtτFtτνFj~uj}F
μνtνγtorUFJournaloofoHighoEnergyoPhysicsSF2018SFYWXaSFX 5.4 44

444 yνrπormanγνFoπFψνtFsuΛstruγturνFtνγτnχquνsFπorFlarρνT{FψνtsFχnFprotonTprotonFγollχsχonsFatFNF
sqrt{s}f_FOF~ν’FusχnρFtτνFj~uj}FμνtνγtorUFJournaloofoHighoEnergyoPhysicsSF2013SFYWXZSFX 5.4 43

443
vνasurνmνntFoπFtτνFγrossFsνγtχonFπorFtopTquarkFpaχrFproμuγtχonFχnFppFγollχsχonsFatFNsqrtF{s}FfF
{_}S{tνxt{~ν’}}OFwχtτFtτνFj~uj}FμνtνγtorFusχnρFπχnalFstatνsFwχtτFtwoFτχρτTpF~FlνptonsUFJournaloofo
HighoEnergyoPhysicsSF2012SFYWXYSFX

5.4 43

442
}νarγτFπorFaFτνavyFρauρνFΛosonFμνγayχnρFtoFaFγτarρνμFlνptonFanμFaFnνutrχnoFχnFXFπΛâ��XFoπFppF
γollχsχonsFatFUFPhysicsoLetters,oSectionoB:oNuclear,oElementaryoParticleoandoHigh-EnergyoPhysicsSF2011SF
_W]SFYaT[^

4.2 43

441 j~uj}FΛTψνtFχμνntχπχγatχonFpνrπormanγνFanμFνππχγχνnγyFmνasurνmνntFwχtτFNt{Λar{t}}OFνvνntsFχnFppF
γollχsχonsFatFNsqrt{s}fXZOF~ν’UFEuropeanoPhysicaloJournaloCSF2019SF_bSFX 4.2 43

440 sνtFrνγonstruγtχonFanμFpνrπormanγνFusχnρFpartχγlνFπlowFwχtτFtτνFj~uj}FmνtνγtorUFEuropeanoPhysicalo
JournaloCSF2017SF__SF[^^ 4.2 42

439
vνasurνmνntFoπFtτνFμχππνrνntχalFγrossTsνγtχonsFoπFpromptFanμFnonTpromptFproμuγtχonFoπF±oormulacF
sννFtνxtℓFanμF±oormulacFsννFtνxtℓFχnFγollχsχonsFatF±oormulacFsννFtνxtℓFanμFa´ ~ν’FwχtτFtτνFj~uj}F
μνtνγtorUFEuropeanoPhysicaloJournaloCSF2016SF_^SFYaZ

4.2 42

438
vνasurνmνntsFoπFtτνFνlνγtronFanμFmuonFχnγlusχvνFγrossTsνγtχonsFχnFprotonâ��protonFγollχsχonsFatF
sf_~ν’FwχtτFtτνFj~uj}FμνtνγtorUFPhysicsoLetters,oSectionoB:oNuclear,oElementaryoParticleoando
High-EnergyoPhysicsSF2012SF_W_SF[ZaT[]a

4.2 42

437 vνasurνmνntFoπFtτνFtopFquarkFmassFwχtτFtτνFtνmplatνFmνtτoμFχnFtτνF±oormulacFsννFtνxtℓFγτannνlF
usχnρFj~uj}FμataUFEuropeanoPhysicaloJournaloCSF2012SF_YSFYW[^ 4.2 42

436 }ummaryFoπFtτνFj~uj}Fνxpνrχmνntâ��sFsνnsχtχvχtyFtoFsupνrsymmνtryFaπtνrFuqlF{unFXFâ��FχntνrprνtνμF
χnFtτνFpτνnomνnoloρχγalFv}}vUFJournaloofoHighoEnergyoPhysicsSF2015SFYWX]SFX 5.4 42

435
vνasurνmνntFoπFtτνFχnγlusχvνFχsolatνμFpromptFpτotonFγrossTsνγtχonFχnFppFγollχsχonsFatFsf_F~ν’F
usχnρFZ]FpΛâ��XFoπFj~uj}FμataUFPhysicsoLetters,oSectionoB:oNuclear,oElementaryoParticleoandoHigh-Energyo
PhysicsSF2011SF_W^SFX]WTX^_

4.2 42

434
}νarγτFπorFμχrνγtFtopFsquarkFpaχrFproμuγtχonFχnFνvνntsFwχtτFaF±oormulacFsννFtνxtℓFΛosonSF±oormulacF
sννFtνxtℓTψνtsFanμFmχssχnρFtransvνrsνFmomνntumFχnF±oormulacFsννFtνxtℓF~ν’F±oormulacFsννFtνxtℓF
γollχsχonsFwχtτFtτνFj~uj}FμνtνγtorUFEuropeanoPhysicaloJournaloCSF2014SF_[SFYaaZ

4.2 41

433
vνasurνmνntFoπFtτνFtopFquarkFpaχrFproμuγtχonFγrossFsνγtχonFχnFppFγollχsχonsFatFsf_~ν’FχnFμχlνptonF
πχnalFstatνsFwχtτFj~uj}UFPhysicsoLetters,oSectionoB:oNuclear,oElementaryoParticleoandoHigh-Energyo
PhysicsSF2012SF_W_SF[]bT[__

4.2 41

432 }χnρlνFτaμronFrνsponsνFmνasurνmνntFanμFγalorχmνtνrFψνtFνnνrρyFsγalνFunγνrtaχntyFwχtτFtτνFj~uj}F
μνtνγtorFatFtτνFuqlUFEuropeanoPhysicaloJournaloCSF2013SF_ZSFX 4.2 41

431
}νarγτFπorFsupνrsymmνtrχγFpartχγlνsFχnFνvνntsFwχtτFlνptonFpaχrsFanμFlarρνFmχssχnρFtransvνrsνF
momνntumFχnFNsqrt{s}f_~mΛox{~ν’}OFprotonâ��protonFγollχsχonsFwχtτFtτνFj~uj}FνxpνrχmνntUF
EuropeanoPhysicaloJournaloCSF2011SF_XSFX

4.2 41

430 }tuμyFoπFψνtsFproμuγνμFχnFassoγχatχonFwχtτFaF–FΛosonFχnFppFγollχsχonsFatFsf_FF~ν’FwχtτFtτνFj~uj}F
μνtνγtorUFPhysicaloReviewoDSF2012SFa]SF 4.9 41

429 {νaμχnνssFoπFtτνFj~uj}FlχquχμFarρonFγalorχmνtνrFπorFuqlFγollχsχonsUFEuropeanoPhysicaloJournaloCSF
2010SF_WSF_YZT_]Z 4.2 41

(2010-2011)
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428 }νarγτFπorFnνwFpartχγlνsFχnFνvνntsFwχtτFonνFlνptonFanμFmχssχnρFtransvνrsνFmomνntumFχnFppF
γollχsχonsFatFNFsqrt{s}FOFfFaF~ν’FwχtτFtτνFj~uj}FμνtνγtorUFJournaloofoHighoEnergyoPhysicsSF2014SFYWX[SFX 5.4 40

427 }νarγτFπorFπχrstFρνnνratχonFsγalarFlνptoquarksFχnFppFγollχsχonsFatFsf_F~ν’FwχtτFtτνFj~uj}FμνtνγtorUF
PhysicsoLetters,oSectionoB:oNuclear,oElementaryoParticleoandoHigh-EnergyoPhysicsSF2012SF_WbSFX]aTX_^ 4.2 40

426 }νarγτFπorFτνavyFlonρTlχvνμFγτarρνμFpartχγlνsFwχtτFtτνFj~uj}FμνtνγtorFχnFppFγollχsχonsFatFsf_F~ν’UF
PhysicsoLetters,oSectionoB:oNuclear,oElementaryoParticleoandoHigh-EnergyoPhysicsSF2011SF_WZSF[YaT[[^ 4.2 40

425
vνasurνmνntFoπFtτνFγνntralχtyFμνpνnμνnγνFoπFtτνFγτarρνμTpartχγlνFpsνuμorapχμχtyFμχstrχΛutχonFχnF
protonTlνaμFγollχsχonsFatF±oormulacFsννFtνxtℓ´ ~ν’FwχtτFtτνFj~uj}FμνtνγtorUFEuropeanoPhysicalo
JournaloCSF2016SF_^SFXbb

4.2 39

424 }νarγτFπorFsupνrsymmνtryFatFNsqrt{s}OFfFaF~ν’FχnFπχnalFstatνsFwχtτFψνtsFanμFtwoFsamνTsχρnFlνptonsForF
tτrννFlνptonsFwχtτFtτνFj~uj}FμνtνγtorUFJournaloofoHighoEnergyoPhysicsSF2014SFYWX[SFX 5.4 39

423
jFsνarγτFπorFNFtovνrlχnνFtFOFrνsonanγνsFχnFlνptonRψνtsFνvνntsFwχtτFτχρτlyFΛoostνμFtopFquarksF
γollνγtνμFχnFppFγollχsχonsFatFNFsqrtF{s}FfF_FOF~ν’FwχtτFtτνFj~uj}FμνtνγtorUFJournaloofoHighoEnergyo
PhysicsSF2012SFYWXYSFX

5.4 39

422 }νarγτFπorFγτarρνμFqχρρsFΛosonsFμνγayχnρFχntoFtopFanμFΛottomFquarksFatFNFsqrt{s}fXZFOF~ν’FwχtτFtτνF
j~uj}FμνtνγtorUFJournaloofoHighoEnergyoPhysicsSF2018SFYWXaSFX 5.4 39

421 yνrπormanγνFoπFalρorχtτmsFtτatFrνγonstruγtFmχssχnρFtransvνrsνFmomνntumFχnF±oormulacFsννFtνxtℓfF
aF~ν’FprotonTprotonFγollχsχonsFχnFtτνFj~uj}FμνtνγtorUFEuropeanoPhysicaloJournaloCSF2017SF__SFY[X 4.2 38

420
xΛsνrvatχonFanμFmνasurνmνntsFoπFtτνFproμuγtχonFoπFpromptFanμFnonTpromptF±oormulacFsννFtνxtℓF
mνsonsFχnFassoγχatχonFwχtτFaF±oormulacFsννFtνxtℓFΛosonFχnF±oormulacFsννFtνxtℓFγollχsχonsFatF±oormulacF
sννFtνxtℓFwχtτFtτνFj~uj}FμνtνγtorUFEuropeanoPhysicaloJournaloCSF2015SF_]SFYYb

4.2 38

419 }νarγτFπorFlonρTlχvνμFnνutralFpartχγlνsFμνγayχnρFχntoFlνptonFψνtsFχnFprotonTprotonFγollχsχonsFatFNF
sqrt{s}faFOF~ν’FwχtτFtτνFj~uj}FμνtνγtorUFJournaloofoHighoEnergyoPhysicsSF2014SFYWX[SFX 5.4 38

418 nlνγtronFrνγonstruγtχonFanμFχμνntχπχγatχonFχnFtτνFj~uj}FνxpνrχmνntFusχnρFtτνFYWX]FanμFYWX^FuqlF
protonâ��protonFγollχsχonFμataFatFNsqrt{s}FfFXZOFNtνxtF{~ν’}OUFEuropeanoPhysicaloJournaloCSF2019SF_bSFX 4.2 37

417 vνasurνmνntFoπFtτνFproμuγtχonFoπFaF–FΛosonFχnFassoγχatχonFwχtτFaFγτarmFquarkFχnFppFγollχsχonsFatFNF
sqrt{s}FOFfF_F~ν’FwχtτFtτνFj~uj}FμνtνγtorUFJournaloofoHighoEnergyoPhysicsSF2014SFYWX[SFX 5.4 37

416 }νarγτFπorFsquarksFanμFρluχnosFχnFνvνntsFwχtτFχsolatνμFlνptonsSFψνtsFanμFmχssχnρFtransvνrsνF
momνntumFatFNFsqrt{s}faFOF~ν’FwχtτFtτνFj~uj}FμνtνγtorUFJournaloofoHighoEnergyoPhysicsSF2015SFYWX]SFX 5.4 37

415 }νarγτFπorFtτνF}tanμarμFvoμνlFqχρρsFΛosonFχnFtτνFqFTgFˇ�FRFˇ�Fâ��FμνγayFmoμνFχnFNFsqrtF{s}FfF
_S{matτrm{~ν’}}FOFppFγollχsχonsFwχtτFj~uj}UFJournaloofoHighoEnergyoPhysicsSF2012SFYWXYSFX 5.4 37

414 uχmχtsFonFtτνFproμuγtχonFoπFtτνFstanμarμFmoμνlFqχρρsFΛosonFχnFppFγollχsχonsFatFNsqrt{s}FfF_OF~ν’FwχtτF
tτνFj~uj}FμνtνγtorUFEuropeanoPhysicaloJournaloCSF2011SF_XSFX 4.2 37

413 }νarγτFπorFmassχvνFγolorνμFsγalarsFχnFπourTψνtFπχnalFstatνsFχnFNsqrt{s}f_~mΛox{~ν’}OFprotonâ��protonF
γollχsχonsFwχtτFtτνFj~uj}FμνtνγtorUFEuropeanoPhysicaloJournaloCSF2011SF_XSFX 4.2 37

412 lτarρνμTpartχγlνFμχstrχΛutχonsFatFlowFtransvνrsνFmomνntumFχnF±oormulacFsννFtνxtℓ´ ~ν’FχntνraγtχonsF
mνasurνμFwχtτFtτνFj~uj}FμνtνγtorFatFtτνFuqlUFEuropeanoPhysicaloJournaloCSF2016SF_^SF]WY 4.2 37

411 vνasurνmνntFoπFtτνFqχρρsFΛosonFγouplχnρFpropνrtχνsFχnFtτνFqFTgF¯¯PFTgF[â��FμνγayFγτannνlFatFNF
sqrt{s}fXZFOF~ν’FwχtτFtτνFj~uj}FμνtνγtorUFJournaloofoHighoEnergyoPhysicsSF2018SFYWXaSFX 5.4 36
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410 }νarγτFπorFμχrνγtFpaχrFproμuγtχonFoπFtτνFtopFsquarkFχnFallTτaμronχγFπχnalFstatνsFχnFprotonTprotonF
γollχsχonsFatFNFsqrt{s}FOFfFaF~ν’FwχtτFtτνFj~uj}FμνtνγtorUFJournaloofoHighoEnergyoPhysicsSF2014SFYWX[SFX 5.4 36

409 vνasurνmνntFoπFlonρχtuμχnalFπlowFμνγorrνlatχonsFχnFyΛRyΛFγollχsχonsFatFanμF]UWYF~ν’FwχtτFtτνF
j~uj}FμνtνγtorUFEuropeanoPhysicaloJournaloCSF2018SF_aSFX[Y 4.2 35

408 vνasurνmνntFoπFquarkonχumFproμuγtχonFχnFprotonTlνaμFanμFprotonTprotonFγollχsχonsFatFwχtτFtτνF
j~uj}FμνtνγtorUFEuropeanoPhysicaloJournaloCSF2018SF_aSFX_X 4.2 35

407 vνasurνmνntFoπFtτνFγτarρνμTpartχγlνFmultχplχγχtyFχnsχμνFψνtsFπromF±oormulacFsννFtνxtℓ±oormulacFsννF
tνxtℓ´ FγollχsχonsFwχtτFtτνFj~uj}FμνtνγtorUFEuropeanoPhysicaloJournaloCSF2016SF_^SFZYY 4.2 35

406 }νarγτFπorFμχsplaγνμFvνrtχγνsFarχsχnρFπromFμνγaysFoπFnνwFτνavyFpartχγlνsFχnF_F~ν’FppFγollχsχonsFatF
j~uj}UFPhysicsoLetters,oSectionoB:oNuclear,oElementaryoParticleoandoHigh-EnergyoPhysicsSF2012SF_W_SF[_aT[b4̂.2 35

405
}νarγτFπorFνxtraFμχmνnsχonsFusχnρFμχpτotonFνvνntsFχnF_F~ν’Fprotonâ��protonFγollχsχonsFwχtτFtτνF
j~uj}FμνtνγtorUFPhysicsoLetters,oSectionoB:oNuclear,oElementaryoParticleoandoHigh-EnergyoPhysicsSF
2012SF_XWSF]ZaT]]^

4.2 35

404 vνasurνmνntFoπFψνtFπraρmνntatχonFχnFyΛRyΛFanμFγollχsχonsFatF~ν’FwχtτFtτνFj~uj}FμνtνγtorFatFtτνF
uqlUFEuropeanoPhysicaloJournaloCSF2017SF__SFZ_b 4.2 35

403 }νarγτFπorFnonpoχntχnρFanμFμνlayνμFpτotonsFχnFtτνFμχpτotonFanμFmχssχnρFtransvνrsνFmomνntumF
πχnalFstatνFχnFaF~ν’FppFγollχsχonsFatFtτνFuqlFusχnρFtτνFj~uj}FμνtνγtorUFPhysicaloReviewoDSF2014SFbWSF 4.9 35

402 vνasurνmνntFoπFtτνFχsolatνμFμχpτotonFγrossFsνγtχonFχnFppFγollχsχonsFatFsf_FF~ν’FwχtτFtτνFj~uj}F
μνtνγtorUFPhysicaloReviewoDSF2012SFa]SF 4.9 35

401 }νarγτFπorFsνγonμFρνnνratχonFsγalarFlνptoquarksFχnFppFγollχsχonsFatFNsqrt{s}f_~mΛox{~ν’}OFwχtτFtτνF
j~uj}FμνtνγtorUFEuropeanoPhysicaloJournaloCSF2012SF_YSFX 4.2 35

400 vνasurνmνntFoπFtτνFproμuγtχonFγrossFsνγtχonFπorF–TΛosonsFχnFassoγχatχonFwχtτFψνtsFχnFppFγollχsχonsF
atFUFPhysicsoLetters,oSectionoB:oNuclear,oElementaryoParticleoandoHigh-EnergyoPhysicsSF2011SF^baSFZY]TZ[] 4.2 35

399 }νarγτFπorFρluχnosFχnFνvνntsFwχtτFtwoFsamνTsχρnFlνptonsSFψνtsSFanμFmχssχnρFtransvνrsνFmomνntumF
wχtτFtτνFj~uj}FμνtνγtorFχnFppFγollχsχonsFatFsqrt±sℓf_FF~ν’UFPhysicaloReviewoLettersSF2012SFXWaSFY[XaWY 7.4 35

398 }νarγτFπorFμownTtypνFπourtτFρνnνratχonFquarksFwχtτFtτνFj~uj}FμνtνγtorFχnFνvνntsFwχtτFonνFlνptonF
anμFτaμronχγallyFμνγayχnρF–FΛosonsUFPhysicaloReviewoLettersSF2012SFXWbSFWZYWWX 7.4 35

397 vνasurνmνntFoπFtτνFγrossTsνγtχonFπorF–FΛosonFproμuγtχonFχnFassoγχatχonFwχtτFΛTψνtsFχnFppFγollχsχonsF
atFNFsqrt{s}f_FOF~ν’FwχtτFtτνFj~uj}FμνtνγtorUFJournaloofoHighoEnergyoPhysicsSF2013SFYWXZSFX 5.4 34

396 vνasurνmνntFoπFtτνFtransvνrsνFmomνntumFμχstrχΛutχonFoπF–FΛosonsFχnFppFγollχsχonsFatFsf_FF~ν’F
wχtτFtτνFj~uj}FμνtνγtorUFPhysicaloReviewoDSF2012SFa]SF 4.9 34

395 j~uj}FsνarγτFπorFaFτνavyFρauρνFΛosonFμνγayχnρFtoFaFγτarρνμFlνptonFanμFaFnνutrχnoFχnFppFγollχsχonsF
atFNsqrt{s}FfF_Fmatτrm{~ν’}OUFEuropeanoPhysicaloJournaloCSF2012SF_YSFX 4.2 34

394 }νarγτFπorFsamνTsχρnFtopTquarkFproμuγtχonFanμFπourtτTρνnνratχonFμownTtypνFquarksFχnFppFγollχsχonsF
atFNFsqrtF{s}FfF{_}d{tνxt{~ν’}}FOFwχtτFtτνFj~uj}FμνtνγtorUFJournaloofoHighoEnergyoPhysicsSF2012SFYWXYSFX 5.4 34

393 }νarγτFπorFτνavyFpartχγlνsFμνγayχnρFχntoFtopTquarkFpaχrsFusχnρFlνptonTplusTψνtsFνvνntsFχnF
protonTprotonFγollχsχonsFatF´ FwχtτFtτνFj~uj}FμνtνγtorUFEuropeanoPhysicaloJournaloCSF2018SF_aSF]^] 4.2 34
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392 yνrπormanγνFoπFtτνFj~uj}FtraγkFrνγonstruγtχonFalρorχtτmsFχnFμνnsνFνnvχronmνntsFχnFuqlF{unFYUF
EuropeanoPhysicaloJournaloCSF2017SF__SF^_Z 4.2 33

391 }νarγτFπorFγτarρνμFqχρρsFΛosonsFχnFtτνFqF´–FTgFtΛFμνγayFγτannνlFχnFppFγollχsχonsFatFNFsqrt{s}faFOF~ν’F
usχnρFtτνFj~uj}FμνtνγtorUFJournaloofoHighoEnergyoPhysicsSF2016SFYWX^SFX 5.4 33

390
}νarγτFπorFtopTsquarkFpaχrFproμuγtχonFχnFπχnalFstatνsFwχtτFonνFlνptonSFψνtsSFanμFmχssχnρFtransvνrsνF
momνntumFusχnρFZ^FπΛâ��XFoπFNFsqrt{s}fXZFOF~ν’FppFγollχsχonFμataFwχtτFtτνFj~uj}FμνtνγtorUFJournaloofo
HighoEnergyoPhysicsSF2018SFYWXaSFX

5.4 33

389
}νarγτFπorFγτarρνμFqχρρsFΛosonsFμνγayχnρFvχaFq´–FTgFˇ�´–˛‰ˇ�FχnFtτνFˇ�RψνtsFanμFˇ�RlνptonFπχnalFstatνsFwχtτF
Z^FπΛâ��XFoπFppFγollχsχonFμataFrνγorμνμFatFNFsqrt{s}fXZFOF~ν’FwχtτFtτνFj~uj}FνxpνrχmνntUFJournaloofo
HighoEnergyoPhysicsSF2018SFYWXaSFX

5.4 33

388 vνasurνmνntFoπFtτνFtopFquarkFmassFχnFtτνF±oormulacFsννFtνxtℓFanμF±oormulacFsννFtνxtℓFγτannνlsF
usχnρF±oormulacFsννFtνxtℓ´ ±oormulacFsννFtνxtℓFj~uj}FμataUFEuropeanoPhysicaloJournaloCSF2015SF_]SFZZW 4.2 32

387 }νarγτFπorFμarkFmattνrFproμuγνμFχnFassoγχatχonFwχtτFΛottomForFtopFquarksFχnF´ ~ν’FγollχsχonsFwχtτF
tτνFj~uj}FμνtνγtorUFEuropeanoPhysicaloJournaloCSF2018SF_aSFXa 4.2 32

386 }νarγτFπorFtτνFqχρρsFΛosonFχnFtτνFqTg––NPOTgâ��NRO˛‰â��NTO˛‰FμνγayFγτannνlFχnFppFγollχsχonsFatFâ��sf_F~ν’FwχtτF
tτνFj~uj}FμνtνγtorUFPhysicaloReviewoLettersSF2012SFXWaSFXXXaWY 7.4 32

385
}νarγτFπorFpaχrFproμuγtχonFoπFqχρρsFΛosonsFχnFtτνFNFΛovνrlχnν{Λ}Λovνrlχnν{Λ}FOFπχnalFstatνFusχnρF
protonTprotonFγollχsχonsFatFNFsqrt{s}fXZFOF~ν’FwχtτFtτνFj~uj}FμνtνγtorUFJournaloofoHighoEnergyo
PhysicsSF2019SFYWXbSFX

5.4 31

384 lonstraχntsFonFmνμχatorTΛasνμFμarkFmattνrFanμFsγalarFμarkFνnνrρyFmoμνlsFusχnρFNFsqrt{s}FOFfFXZF~ν’F
ppFγollχsχonFμataFγollνγtνμFΛyFtτνFj~uj}FμνtνγtorUFJournaloofoHighoEnergyoPhysicsSF2019SFYWXbSFX 5.4 31

383
vνasurνmνntFoπFtτνFpolarχsatχonFoπF–FΛosonsFproμuγνμFwχtτFlarρνFtransvνrsνFmomνntumFχnFppF
γollχsχonsFatFNsqrt{s}FfF_FmΛox{~ν’}OFwχtτFtτνFj~uj}FνxpνrχmνntUFEuropeanoPhysicaloJournaloCSF2012SF
_YSFX

4.2 31

382
mχππνrνntχalFtopTantχtopFγrossTsνγtχonFmνasurνmνntsFasFaFπunγtχonFoπFoΛsνrvaΛlνsFγonstruγtνμFπromF
πχnalTstatνFpartχγlνsFusχnρFppFγollχsχonsFatFNFsqrt{s}f_FOF~ν’FχnFtτνFj~uj}FμνtνγtorUFJournaloofoHigho
EnergyoPhysicsSF2015SFYWX]SFX

5.4 31

381
vνasurνmνntFoπFtτνFproμuγtχonFanμFlνptonFγτarρνFasymmνtryFoπF±oormulacFsννFtνxtℓFΛosonsFχnF
yΛRyΛFγollχsχonsFatF±oormulacFsννFtνxtℓFwχtτFtτνFj~uj}FμνtνγtorUFEuropeanoPhysicaloJournaloCSF2015SF
_]SFYZ

4.2 31

380
}νarγτFπorFγontaγtFχntνraγtχonsFanμFlarρνFνxtraFμχmνnsχonsFχnFtτνFμχlνptonFγτannνlFusχnρF
protonTprotonFγollχsχonsFatF±oormulacFsννFtνxtℓ´ a´ ~ν’FwχtτFtτνFj~uj}FμνtνγtorUFEuropeanoPhysicalo
JournaloCSF2014SF_[SFZXZ[

4.2 31

379
}νarγτFπorFstronρFproμuγtχonFoπFsupνrsymmνtrχγFpartχγlνsFχnFπχnalFstatνsFwχtτFmχssχnρFtransvνrsνF
momνntumFanμFatFlνastFtτrννFΛTψνtsFatFNFsqrt{s}FfFaFOF~ν’FprotonTprotonFγollχsχonsFwχtτFtτνFj~uj}F
μνtνγtorUFJournaloofoHighoEnergyoPhysicsSF2014SFYWX[SFX

5.4 31

378 jFsνarγτFπorFπlavourFγτanρχnρFnνutralFγurrνntsFχnFtopTquarkFμνγaysFχnFppFγollχsχonFμataFγollνγtνμF
wχtτFtτνFj~uj}FμνtνγtorFatFNFsqrt{s}f_d~ν’FOUFJournaloofoHighoEnergyoPhysicsSF2012SFYWXYSFX 5.4 31

377
}νarγτFπorFlχρτtFsγalarFtopTquarkFpaχrFproμuγtχonFχnFπχnalFstatνsFwχtτFtwoFlνptonsFwχtτFtτνFj~uj}F
μνtνγtorFχnFNsqrt{s}f_Fmatτrm{~ν’}OFprotonâ��protonFγollχsχonsUFEuropeanoPhysicaloJournaloCSF2012SF
_YSFX

4.2 31

376 rnγlusχvνFsνarγτFπorFsamνTsχρnFμχlνptonFsχρnaturνsFχnFppFγollχsχonsFatFNFsqrtF{s}FfF_FOF~ν’FwχtτFtτνF
j~uj}FμνtνγtorUFJournaloofoHighoEnergyoPhysicsSF2011SFYWXXSFX 5.4 31

375 vνasurνmνntsFoπFΛTψνtFtaρρχnρFνππχγχνnγyFwχtτFtτνFj~uj}FμνtνγtorFusχnρFNFtovνrlχnν{t}FOFνvνntsFatFNF
sqrt{s}fXZFOF~ν’UFJournaloofoHighoEnergyoPhysicsSF2018SFYWXaSFX 5.4 31
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374
vνasurνmνntFoπFtτνFγrossFsνγtχonFπorFtτνFproμuγtχonFoπFaF–FΛosonFχnFassoγχatχonFwχtτFΛTψνtsFχnFppF
γollχsχonsFatFsf_~ν’FwχtτFtτνFj~uj}FμνtνγtorUFPhysicsoLetters,oSectionoB:oNuclear,oElementaryoParticleo
andoHigh-EnergyoPhysicsSF2012SF_W_SF[XaT[Z_

4.2 30

373 }νarγτFπorFtτχrμFρνnνratχonFsγalarFlνptoquarksFχnFppFγollχsχonsFatFNFsqrt{s}f_FOF~ν’FwχtτFtτνFj~uj}F
μνtνγtorUFJournaloofoHighoEnergyoPhysicsSF2013SFYWXZSFX 5.4 30

372 }νarγτFπorFaFsγalarFpartnνrFoπFtτνFtopFquarkFχnFtτνFψνtsFplusFmχssχnρFtransvνrsνFmomνntumFπχnalF
statνFatFNFsqrt{s}fXZFOF~ν’FwχtτFtτνFj~uj}FμνtνγtorUFJournaloofoHighoEnergyoPhysicsSF2017SFYWX_SFX 5.4 30

371 vνasurνmνntsFoπFπχμuγχalFanμFμχππνrνntχalFγrossFsνγtχonsFπorFqχρρsFΛosonFproμuγtχonFχnFtτνF
μχpτotonFμνγayFγτannνlFatFNFsqrt{s}faFOF~ν’FwχtτFj~uj}UFJournaloofoHighoEnergyoPhysicsSF2014SFYWX[SFX 5.4 30

370 vνasurνmνntFoπFtτνF±oormulacFsννFtνxtℓFproμuγtχonFγrossFsνγtχonFχnFtτνFtauFRFψνtsFγτannνlFusχnρFtτνF
j~uj}FμνtνγtorUFEuropeanoPhysicaloJournaloCSF2013SF_ZSFYZYa 4.2 30

369
vνasurνmνntsFoπFunμνrlyχnρTνvνntFpropνrtχνsFusχnρFnνutralFanμFγτarρνμFpartχγlνsFχnFppFγollχsχonsF
atFNsqrt{s}fbWWOFpν’FanμFNsqrt{s}f_OF~ν’FwχtτFtτνFj~uj}FμνtνγtorFatFtτνFuqlUFEuropeanoPhysicalo
JournaloCSF2011SF_XSFX

4.2 30

368 }νarγτFπorFτχρτFmassFμχlνptonFrνsonanγνsFχnFppFγollχsχonsFatFUFPhysicsoLetters,oSectionoB:oNuclear,o
ElementaryoParticleoandoHigh-EnergyoPhysicsSF2011SF_WWSFX^ZTXaW 4.2 30

367 vνasurνmνntFoπFtτνFproμuγtχonFγrossFsνγtχonFoπFanFχsolatνμFpτotonFassoγχatνμFwχtτFψνtsFχnF
protonTprotonFγollχsχonsFatFsf_FF~ν’FwχtτFtτνFj~uj}FμνtνγtorUFPhysicaloReviewoDSF2012SFa]SF 4.9 30

366 }νarγτFπorFsupνrsymmνtryFχnFνvνntsFwχtτFtτrννFlνptonsFanμFmχssχnρFtransvνrsνFmomνntumFχnF
â��±sℓf_F~ν’FppFγollχsχonsFwχtτFtτνFj~uj}FμνtνγtorUFPhysicaloReviewoLettersSF2012SFXWaSFY^XaW[ 7.4 30

365 yνrπormanγνFoπFνlνγtronFanμFpτotonFtrχρρνrsFχnFj~uj}FμurχnρFuqlF{unFYUFEuropeanoPhysicaloJournalo
CSF2020SFaWSFX 4.2 30

364 }νarγτνsFπorFτνavyFlonρTlχvνμFγτarρνμFpartχγlνsFwχtτFtτνFj~uj}FμνtνγtorFχnFprotonTprotonFγollχsχonsF
atFNFsqrt{s}faFOF~ν’UFJournaloofoHighoEnergyoPhysicsSF2015SFYWX]SFX 5.4 29

363
}νarγτFπorFtτνFμχrνγtFproμuγtχonFoπFγτarρχnosSFnνutralχnosFanμFstausFχnFπχnalFstatνsFwχtτFatFlνastFtwoF
τaμronχγallyFμνγayχnρFtausFanμFmχssχnρFtransvνrsνFmomνntumFχnFppFγollχsχonsFatFNFsqrt{s}faFOF~ν’F
wχtτFtτνFj~uj}FμνtνγtorUFJournaloofoHighoEnergyoPhysicsSF2014SFYWX[SFX

5.4 29

362
}νarγτFπorFτνavyFvνγtorTlχkνFquarksFγouplχnρFtoFlχρτtFquarksFχnFprotonâ��protonFγollχsχonsFatFsf_~ν’F
wχtτFtτνFj~uj}FμνtνγtorUFPhysicsoLetters,oSectionoB:oNuclear,oElementaryoParticleoandoHigh-Energyo
PhysicsSF2012SF_XYSFYYTZb

4.2 29

361 {νγonstruγtχonFoπFprχmaryFvνrtχγνsFatFtτνFj~uj}FνxpνrχmνntFχnF{unFXFprotonTprotonFγollχsχonsFatF
tτνFuqlUFEuropeanoPhysicaloJournaloCSF2017SF__SFZZY 4.2 29

360
}νarγτFπorFpaχrFproμuγtχonFoπFτνavyFvνγtorTlχkνFquarksFμνγayχnρFtoFτχρτTpF~F–FΛosonsFanμFΛFquarksF
χnFtτνFlνptonTplusTψνtsFπχnalFstatνFχnFppFγollχsχonsFatFNFsqrt{s}fXZFOF~ν’FwχtτFtτνFj~uj}FμνtνγtorUF
JournaloofoHighoEnergyoPhysicsSF2017SFYWX_SFX

5.4 29

359
}νarγτFπorFpaχrFanμFsχnρlνFproμuγtχonFoπFnνwFτνavyFquarksFtτatFμνγayFtoFaF¯FΛosonFanμFaF
tτχrμTρνnνratχonFquarkFχnFppFγollχsχonsFatFNFsqrt{s}faFOF~ν’FwχtτFtτνFj~uj}FμνtνγtorUFJournaloofoHigho
EnergyoPhysicsSF2014SFYWX[SFX

5.4 29

358 }νarγτFπorFsupνrsymmνtryFχnFppFγollχsχonsFatFsf_FF~ν’FχnFπχnalFstatνsFwχtτFmχssχnρFtransvνrsνF
momνntumFanμFΛTψνtsFwχtτFtτνFj~uj}FμνtνγtorUFPhysicaloReviewoDSF2012SFa]SF 4.9 29

357 ~woTpartχγlνFkosνTnχnstνχnFγorrνlatχonsFχnFγollχsχonsFatF±oormulacFsννFtνxtℓFWUbFanμF_F~ν’FmνasurνμF
wχtτFtτνFj~uj}FμνtνγtorUFEuropeanoPhysicaloJournaloCSF2015SF_]SF[^^ 4.2 28
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356 jFsνarγτFπorFpaχrTproμuγνμFrνsonanγνsFχnFπourTψνtFπχnalFstatνsFatFwχtτFtτνFj~uj}FμνtνγtorUFEuropeano
PhysicaloJournaloCSF2018SF_aSFY]W 4.2 28

355 {νγonstruγtχonFoπFτaμronχγFμνγayFproμuγtsFoπFtauFlνptonsFwχtτFtτνFj~uj}FνxpνrχmνntUFEuropeano
PhysicaloJournaloCSF2016SF_^SFYb] 4.2 28

354 }νarγτFπorFsχnρlνFtopTquarkFproμuγtχonFvχaFπlavourTγτanρχnρFnνutralFγurrνntsFatFa´ ~ν’FwχtτFtτνF
j~uj}FμνtνγtorUFEuropeanoPhysicaloJournaloCSF2016SF_^SF]] 4.2 28

353 vνasurνmνntFoπFtτνFproμuγtχonFγrossFsνγtχonFπorF¯V˛‡PFχnFassoγχatχonFwχtτFψνtsFχnFppFγollχsχonsFatF
sf_FF~ν’FwχtτFtτνFj~uj}FμνtνγtorUFPhysicaloReviewoDSF2012SFa]SF 4.9 28

352 }νarγτFπorFmassχvνFlonρTlχvνμFτχρτlyFχonχsχnρFpartχγlνsFwχtτFtτνFj~uj}FμνtνγtorFatFtτνFuqlUFPhysicso
Letters,oSectionoB:oNuclear,oElementaryoParticleoandoHigh-EnergyoPhysicsSF2011SF^baSFZ]ZTZ_W 4.2 28

351
}νarγτFπorFmχnχmalFsupνrsymmνtrχγFstanμarμFmoμνlFqχρρsFkosonsF´ V´ FanμFπorFaF±oormulacFsννFtνxtℓF
ΛosonFχnFtτνF±oormulacFsννFtνxtℓFπχnalFstatνFproμuγνμFχnFγollχsχonsFatF±oormulacFsννFtνxtℓF~ν’FwχtτF
tτνFj~uj}FμνtνγtorUFEuropeanoPhysicaloJournaloCSF2016SF_^SF]a]

4.2 28

350
}νarγτFπorFsupνrsymmνtryFχnFπχnalFstatνsFwχtτFmχssχnρFtransvνrsνFmomνntumFanμFmultχplνFΛTψνtsFχnF
protonTprotonFγollχsχonsFatFNFsqrt{s}fXZFOF~ν’FwχtτFtτνFj~uj}FμνtνγtorUFJournaloofoHighoEnergyo
PhysicsSF2018SFYWXaSFX

5.4 28

349
oχμuγχalSFtotalFanμFμχππνrνntχalFγrossTsνγtχonFmνasurνmνntsFoπFTγτannνlFsχnρlνFtopTquarkFproμuγtχonF
χnFγollχsχonsFatFa´ ~ν’FusχnρFμataFγollνγtνμFΛyFtτνFj~uj}FμνtνγtorUFEuropeanoPhysicaloJournaloCSF2017SF
__SF]ZX

4.2 27

348 vνasurνmνntFoπFtτνFχnγlusχvνFψνtFγrossTsνγtχonFχnFprotonTprotonFγollχsχonsFatFNFsqrt{s}f_FOF~ν’FusχnρF
[U]FπΛâ��XFoπFμataFwχtτFtτνFj~uj}FμνtνγtorUFJournaloofoHighoEnergyoPhysicsSF2015SFYWX]SFX 5.4 27

347
}νarγτFπorFpaχrFproμuγtχonFoπFvνγtorTlχkνFtopFquarksFχnFνvνntsFwχtτFonνFlνptonSFψνtsSFanμFmχssχnρF
transvνrsνFmomνntumFχnFNFsqrt{s}fXZFOF~ν’FppFγollχsχonsFwχtτFtτνFj~uj}FμνtνγtorUFJournaloofoHigho
EnergyoPhysicsSF2017SFYWX_SFX

5.4 27

346 vνasurνmνntsFoπFspχnFγorrνlatχonFχnFtopTantχtopFquarkFνvνntsFπromFprotonTprotonFγollχsχonsFatF
sf_FF~ν’FusχnρFtτνFj~uj}FμνtνγtorUFPhysicaloReviewoDSF2014SFbWSF 4.9 27

345 }νarγτFπorFaFstanμarμFmoμνlFqχρρsFΛosonFχnFtτνFqTg¯¯Tgâ��NROâ��NTO˛‰˛‰FμνγayFγτannνlFwχtτFtτνFj~uj}F
μνtνγtorUFPhysicaloReviewoLettersSF2011SFXW_SFYYXaWY 7.4 27

344 }tuμyFoπFtτνFrarνFμνγaysFoπF±oormulacFsννFtνxtℓFanμF±oormulacFsννFtνxtℓFχntoFmuonFpaχrsFπromFμataF
γollνγtνμFμurχnρFtτνFuqlF{unFXFwχtτFtτνFj~uj}FμνtνγtorUFEuropeanoPhysicaloJournaloCSF2016SF_^SF]XZ 4.2 27

343 vνasurνmνntFoπFtτνFpτotonFχμνntχπχγatχonFνππχγχνnγχνsFwχtτFtτνFj~uj}FμνtνγtorFusχnρFuqlF{unFYF
μataFγollνγtνμFχnFYWX]FanμFYWX^UFEuropeanoPhysicaloJournaloCSF2019SF_bSFX 4.2 26

342
}νarγτFπorFτνavyFrνsonanγνsFμνγayχnρFχntoFaF–ForF¯FΛosonFanμFaFqχρρsFΛosonFχnFπχnalFstatνsFwχtτF
lνptonsFanμFΛTψνtsFχnFZ^FπΛâ��XFoπFNFsqrt{s}fXZFOF~ν’FppFγollχsχonsFwχtτFtτνFj~uj}FμνtνγtorUFJournaloofo
HighoEnergyoPhysicsSF2018SFYWXaSFX

5.4 26

341 vνasurνmνntFoπFˇ�FγXFanμFˇ�FγYFproμuγtχonFwχtτFNFsqrt{s}FOFfF_F~ν’FppFγollχsχonsFatFj~uj}UFJournaloofo
HighoEnergyoPhysicsSF2014SFYWX[SFX 5.4 26

340
vνasurνmνntsFoπFtτνFproμuγtχonFγrossFsνγtχonFoπFaF±oormulacFsννFtνxtℓFΛosonFχnFassoγχatχonFwχtτF
ψνtsFχnFγollχsχonsFatF±oormulacFsννFtνxtℓ´ ~ν’FwχtτFtτνFj~uj}FμνtνγtorUFEuropeanoPhysicaloJournaloCSF
2017SF__SFZ^X

4.2 26

339 jnalysχsFoπFνvνntsFwχtτFΛTψνtsFanμFaFpaχrFoπFlνptonsFoπFtτνFsamνFγτarρνFχnFppFγollχsχonsFatFNFsqrt{s}faF
OF~ν’FwχtτFtτνFj~uj}FμνtνγtorUFJournaloofoHighoEnergyoPhysicsSF2015SFYWX]SFX 5.4 26
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338 vνasurνmνntFoπFμχππνrνntχalFproμuγtχonFγrossTsνγtχonsFπorFaF¯FΛosonFχnFassoγχatχonFwχtτFΛTψνtsFχnF_F
~ν’FprotonTprotonFγollχsχonsFwχtτFtτνFj~uj}FμνtνγtorUFJournaloofoHighoEnergyoPhysicsSF2014SFYWX[SFX 5.4 26

337 }νarγτFπorFpaχrFproμuγtχonFoπFaFτνavyFupTtypνFquarkFμνγayχnρFtoFaF–FΛosonFanμFaFΛFquarkFχnFtτνF
lνptonFRFψνtsFγτannνlFwχtτFtτνFj~uj}FμνtνγtorUFPhysicaloReviewoLettersSF2012SFXWaSFY^XaWY 7.4 26

336 ~νstFoπFlyFχnvarχanγνFχnFvνγtorTΛosonFπusχonFproμuγtχonFoπFtτνFqχρρsFΛosonFusχnρFtτνFmνtτoμFχnFtτνF
μχtauFμνγayFγτannνlFwχtτFtτνFj~uj}FμνtνγtorUFEuropeanoPhysicaloJournaloCSF2016SF_^SF^]a 4.2 26

335 nlνγtronFanμFpτotonFνnνrρyFγalχΛratχonFwχtτFtτνFj~uj}FμνtνγtorFusχnρFYWX]â��YWX^FuqlF
protonTprotonFγollχsχonFμataUFJournaloofoInstrumentationSF2019SFX[SFyWZWX_TyWZWX_ 1 25

334 vultχTγτannνlFsνarγτFπorFsquarksFanμFρluχnosFχnF±oormulacFsννFtνxtℓFγollχsχonsFwχtτFtτνFj~uj}F
μνtνγtorFatFtτνFuqlUFEuropeanoPhysicaloJournaloCSF2013SF_ZSFYZ^Y 4.2 25

333 vνasurνmνntFoπFχnγlusχvνFanμFμχππνrνntχalFγrossFsνγtχonsFχnFtτνFqFTgF¯¯FPFTgF[â��FμνγayFγτannνlFχnFppF
γollχsχonsFatFNFsqrt{s}fXZFOF~ν’FwχtτFtτνFj~uj}FμνtνγtorUFJournaloofoHighoEnergyoPhysicsSF2017SFYWX_SFX 5.4 25

332 }νarγτFπorF±oormulacFsννFtνxtℓFμνγaysFχnF±oormulacFsννFtνxtℓFγollχsχonsFatF±oormulacFsννFtνxtℓ´ f´ a´ ~ν’F
wχtτFtτνFj~uj}FμνtνγtorUFEuropeanoPhysicaloJournaloCSF2015SF_]SFX^] 4.2 25

331 }νarγτFπorFΛottomFsquarkFpaχrFproμuγtχonFχnFprotonTprotonFγollχsχonsFatF±oormulacFsννFtνxtℓ´ ~ν’F
wχtτFtτνFj~uj}FμνtνγtorUFEuropeanoPhysicaloJournaloCSF2016SF_^SF][_ 4.2 25

330 vνasurνmνntFoπFtτνFχnγlusχvνFχsolatνμFpromptFpτotonFγrossFsνγtχonFχnFppFγollχsχonsFatFNFsqrt{s}faFOF
~ν’FwχtτFtτνFj~uj}FμνtνγtorUFJournaloofoHighoEnergyoPhysicsSF2016SFYWX^SFX 5.4 25

329 vνasurνmνntFoπFtτνFtopFquarkFmassFχnFtτνFNtΛar{t}rχρτtarrowFOFlνptonRψνtsFγτannνlFπromFNsqrt{s}faOF
~ν’Fj~uj}FμataFanμFγomΛχnatχonFwχtτFprνvχousFrνsultsUFEuropeanoPhysicaloJournaloCSF2019SF_bSFX 4.2 24

328 vνasurνmνntFoπFtτνFμouΛlνTμχππνrνntχalFτχρτTmassFmrνllT anFγrossFsνγtχonFχnFppFγollχsχonsFatFNF
sqrt{s}faFOF~ν’FwχtτFtτνFj~uj}FμνtνγtorUFJournaloofoHighoEnergyoPhysicsSF2016SFYWX^SFX 5.4 24

327 vνasurνmνntFoπFtτνFtopFquarkFpaχrFproμuγtχonFγτarρνFasymmνtryFχnFprotonTprotonFγollχsχonsFatFNF
sqrt{s}FOFfF_F~ν’FusχnρFtτνFj~uj}FμνtνγtorUFJournaloofoHighoEnergyoPhysicsSF2014SFYWX[SFX 5.4 24

326
vνasurνmνntFoπFtτνFproμuγtχonFγrossFsνγtχonFoπFpromptFsVˇ�FmνsonsFχnFassoγχatχonFwχtτFaF–F´–F
ΛosonFχnFppFγollχsχonsFatFNFsqrt{s}FOFfF_F~ν’FwχtτFtτνFj~uj}FμνtνγtorUFJournaloofoHighoEnergyoPhysicsSF
2014SFYWX[SFX

5.4 24

325 vνasurνmνntFoπFtτνFμχππνrνntχalFγrossTsνγtχonFoπFkFRFmνsonFproμuγtχonFχnFppFγollχsχonsFatFNF
sqrt{s}f_FOF~ν’FatFj~uj}UFJournaloofoHighoEnergyoPhysicsSF2013SFYWXZSFX 5.4 24

324
}νarγτFπorFtopFanμFΛottomFsquarksFπromFρluχnoFpaχrFproμuγtχonFχnFπχnalFstatνsFwχtτFmχssχnρF
transvνrsνFνnνrρyFanμFatFlνastFtτrννFΛTψνtsFwχtτFtτνFj~uj}FμνtνγtorUFEuropeanoPhysicaloJournaloCSF
2012SF_YSFX

4.2 24

323 yropνrtχνsFoπFψνtsFmνasurνμFπromFtraγksFχnFprotonTprotonFγollχsχonsFatFγνntνrToπTmassFνnνrρyF
sf_FF~ν’FwχtτFtτνFj~uj}FμνtνγtorUFPhysicaloReviewoDSF2011SFa[SF 4.9 24

322 }νarγτFπorFanomalousFproμuγtχonFoπFpromptFlχkνTsχρnFmuonFpaχrsFanμFγonstraχntsFonFpτysχγsFΛνyonμF
tτνFstanμarμFmoμνlFwχtτFtτνFj~uj}FμνtνγtorUFPhysicaloReviewoDSF2012SFa]SF 4.9 24

321 }νarγτFπorFsχnρlνFproμuγtχonFoπFvνγtorTlχkνFquarksFμνγayχnρFχntoFχnFγollχsχonsFatF±oormulacFsννF
tνxtℓ´ ~ν’FwχtτFtτνFj~uj}FμνtνγtorUFEuropeanoPhysicaloJournaloCSF2016SF_^SF[[Y 4.2 24
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320 }νarγτFπorFtτνFμχrνγtFproμuγtχonFoπFγτarρχnosFanμFnνutralχnosFχnFπχnalFstatνsFwχtτFtauFlνptonsFχnF
γollχsχonsFwχtτFtτνFj~uj}FμνtνγtorUFEuropeanoPhysicaloJournaloCSF2018SF_aSFX][ 4.2 23

319 }νarγτFπorFpaχrFproμuγtχonFoπFupTtypνFvνγtorTlχkνFquarksFanμFπorFπourTtopTquarkFνvνntsFχnFπχnalF
statνsFwχtτFmultχplνFΛTψνtsFwχtτFtτνFj~uj}FμνtνγtorUFJournaloofoHighoEnergyoPhysicsSF2018SFYWXaSFX 5.4 23

318 vνasurνmνntFoπFtτνFγrossTsνγtχonFπorFΛTψνtsFproμuγνμFχnFassoγχatχonFwχtτFaF¯FΛosonFatFUFPhysicso
Letters,oSectionoB:oNuclear,oElementaryoParticleoandoHigh-EnergyoPhysicsSF2012SF_W^SFYb]TZXZ 4.2 23

317 oorwarμTΛaγkwarμFγorrνlatχonsFanμFγτarρνμTpartχγlνFazχmutτalFμχstrχΛutχonsFχnFppFχntνraγtχonsF
usχnρFtτνFj~uj}FμνtνγtorUFJournaloofoHighoEnergyoPhysicsSF2012SFYWXYSFX 5.4 23

316 vνasurνmνntFoπFtτνF–RF–TFγrossFsνγtχonFχnFsqrtNsOFfF_FF~ν’FppFγollχsχonsFwχtτFj~uj}UFPhysicalo
ReviewoLettersSF2011SFXW_SFW[XaWY 7.4 23

315
}νarγτFπorFaFnνwFτνavyFρauρνTΛosonFrνsonanγνFμνγayχnρFχntoFaFlνptonFanμFmχssχnρFtransvνrsνF
momνntumFχnFZ^FπΛFoπFγollχsχonsFatF´ ~ν’FwχtτFtτνFj~uj}FνxpνrχmνntUFEuropeanoPhysicaloJournaloCSF
2018SF_aSF[WX

4.2 23

314
}νarγτFπorFqχρρsFΛosonFpaχrFproμuγtχonFχnFtτνFNFupρammaFupρammaFΛovνrlχnν{Λ}FOFπχnalFstatνFwχtτF
XZF~ν’FppFγollχsχonFμataFγollνγtνμFΛyFtτνFj~uj}FνxpνrχmνntUFJournaloofoHighoEnergyoPhysicsSF2018SF
YWXaSFX

5.4 23

313 yromptFanμFnonTpromptFanμFsupprνssχonFatFτχρτFtransvνrsνFmomνntumFχnFyΛRyΛFγollχsχonsFwχtτF
tτνFj~uj}FνxpνrχmνntUFEuropeanoPhysicaloJournaloCSF2018SF_aSF_^Y 4.2 23

312
jFmνasurνmνntFoπFtτνFγalorχmνtνrFrνsponsνFtoFsχnρlνFτaμronsFanμFμνtνrmχnatχonFoπFtτνFψνtFνnνrρyF
sγalνFunγνrtaχntyFusχnρFuqlF{unTXFTγollχsχonFμataFwχtτFtτνFj~uj}FμνtνγtorUFEuropeanoPhysicalo
JournaloCSF2017SF__SFY^

4.2 22

311
vνasurνmνntFoπFtτνFχnγlusχvνFγrossTsνγtχonsFoπFsχnρlνFtopTquarkFanμFtopTantχquarkFtTγτannνlF
proμuγtχonFχnFppFγollχsχonsFatFNFsqrt{s}fXZFOF~ν’FwχtτFtτνFj~uj}FμνtνγtorUFJournaloofoHighoEnergyo
PhysicsSF2017SFYWX_SFX

5.4 22

310 }νarγτFπorFτνavyFlonρTlχvνμFmultχTγτarρνμFpartχγlνsFχnFγollχsχonsFatF±oormulacFsννFtνxtℓ´ ~ν’FusχnρFtτνF
j~uj}FμνtνγtorUFEuropeanoPhysicaloJournaloCSF2015SF_]SFZ^Y 4.2 22

309 }νarγτFπorF–F–V–F¯FrνsonanγνFproμuγtχonFχnFâ��˛‰qqFπχnalFstatνsFχnFppFγollχsχonsFatFNFsqrt{s}fXZFOF~ν’F
wχtτFtτνFj~uj}FμνtνγtorUFJournaloofoHighoEnergyoPhysicsSF2018SFYWXaSFX 5.4 22

308 jFsνarγτFπorFpromptFlνptonTψνtsFχnFppFγollχsχonsFatFNFsqrt{matτrm{s}}faFOF~ν’FwχtτFtτνFj~uj}F
μνtνγtorUFJournaloofoHighoEnergyoPhysicsSF2016SFYWX^SFX 5.4 22

307
}νarγτFπorFsupνrsymmνtryFχnFπχnalFstatνsFwχtτFtwoFsamνTsχρnForFtτrννFlνptonsFanμFψνtsFusχnρFZ^FπΛâ��XF
oπFNFsqrt{s}fXZFOF~ν’FppFγollχsχonFμataFwχtτFtτνFj~uj}FμνtνγtorUFJournaloofoHighoEnergyoPhysicsSF2017SF
YWX_SFX

5.4 22

306 jFsνarγτFπorFτχρτTmassFrνsonanγνsFμνγayχnρFtoFˇ�Rˇ�â��FχnFppFγollχsχonsFatFNFsqrt{s}faFOF~ν’FwχtτFtτνF
j~uj}FμνtνγtorUFJournaloofoHighoEnergyoPhysicsSF2015SFYWX]SFX 5.4 22

305 }νarγτFπorFτνavyFlνptonFrνsonanγνsFμνγayχnρFtoFaF¯FΛosonFanμFaFlνptonFχnFppFγollχsχonsFatFNFsqrt{s}faF
OF~ν’FwχtτFtτνFj~uj}FμνtνγtorUFJournaloofoHighoEnergyoPhysicsSF2015SFYWX]SFX 5.4 22

304 UFJournaloofoHighoEnergyoPhysicsSF2011SFYWXXSFX 5.4 22

303 }νarγτFπorFtτνFqχρρsFΛosonFχnFtτνFqTg––Tgl˛‰ψψFμνγayFγτannνlFχnFppFγollχsχonsFatFâ��sf_F~ν’FwχtτFtτνF
j~uj}FμνtνγtorUFPhysicaloReviewoLettersSF2011SFXW_SFYZXaWX 7.4 22
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302 }νarγτFπorFqχρρsFΛosonFμνγaysFtoFΛνyonμTtτνT}tanμarμTvoμνlFlχρτtFΛosonsFχnFπourTlνptonFνvνntsF
wχtτFtτνFj~uj}FμνtνγtorFatFNFsqrt{s}fXZFOF~ν’UFJournaloofoHighoEnergyoPhysicsSF2018SFYWXaSFX 5.4 22

301
}νarγτFπorFτνavyFvaψoranaForFmχraγFnνutrχnosFanμFrχρτtTτanμνμF–FρauρνFΛosonsFχnFπχnalFstatνsFwχtτF
twoFγτarρνμFlνptonsFanμFtwoFψνtsFatFNFsqrt{s}fXZFOF~ν’FwχtτFtτνFj~uj}FμνtνγtorUFJournaloofoHigho
EnergyoPhysicsSF2019SFYWXbSFX

5.4 21

300 }νarγτFπorFχnvχsχΛlνFpartχγlνsFproμuγνμFχnFassoγχatχonFwχtτFsχnρlνTtopTquarksFχnFprotonTprotonF
γollχsχonsFatF±oormulacFsννFtνxtℓFwχtτFtτνFj~uj}FμνtνγtorUFEuropeanoPhysicaloJournaloCSF2015SF_]SF_b 4.2 21

299
vνasurνmνntsFoπFπχμuγχalFγrossTsνγtχonsFπorF±oormulacFsννFtνxtℓFproμuγtχonFwχtτFonνForFtwoF
aμμχtχonalFTψνtsFχnFγollχsχonsFatF±oormulacFsννFtνxtℓfaF~ν’´ usχnρFtτνFj~uj}FμνtνγtorUFEuropeano
PhysicaloJournaloCSF2016SF_^SFXX

4.2 21

298
vνasurνmνntFoπFμχstrχΛutχonsFsνnsχtχvνFtoFtτνFunμνrlyχnρFνvνntFχnFχnγlusχvνF¯TΛosonFproμuγtχonFχnF
±oormulacFsννFtνxtℓFγollχsχonsFatF±oormulacFsννFtνxtℓF~ν’FwχtτFtτνFj~uj}FμνtνγtorUFEuropeanoPhysicalo
JournaloCSF2014SF_[SFZXb]

4.2 21

297 }νarγτFπorFpaχrTproμuγνμFτνavyFquarksFμνγayχnρFtoF–qFχnFtτνFtwoTlνptonFγτannνlFatFNsOf_FF~ν’FwχtτF
tτνFj~uj}FμνtνγtorUFPhysicaloReviewoDSF2012SFa^SF 4.9 21

296 }tuμyFoπFτarμFμouΛlνTpartonFsγattνrχnρFχnFπourTψνtFνvνntsFχnFppFγollχsχonsFatFNFsqrt{s}f_FOF~ν’FwχtτF
tτνFj~uj}FνxpνrχmνntUFJournaloofoHighoEnergyoPhysicsSF2016SFYWX^SFX 5.4 21

295
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quarksFχnFtτνFlνptonTplusTψνtsFπχnalFstatνFχnFppFγollχsχonsFatFNFsqrt{s}fXZFOF~ν’FwχtτFtτνFj~uj}F
μνtνγtorUFJournaloofoHighoEnergyoPhysicsSF2018SFYWXaSFX

5.4 16

231
}νarγτνsFπorFsγalarFlνptoquarksFanμFμχππνrνntχalFγrossTsνγtχonFmνasurνmνntsFχnFμχlνptonâ��μχψνtF
νvνntsFχnFprotonâ��protonFγollχsχonsFatFaFγνntrνToπTmassFνnνrρyFoπFNvarvνγ{sqrt{s}}OFfFXZF~ν’FwχtτFtτνF
j~uj}FνxpνrχmνntUFEuropeanoPhysicaloJournaloCSF2019SF_bSFX

4.2 15
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230 mνtνrmχnatχonFoπFspχnFanμFparχtyFoπFtτνFqχρρsFΛosonFχnFtτνF±oormulacFsννFtνxtℓFμνγayFγτannνlFwχtτF
tτνFj~uj}FμνtνγtorUFEuropeanoPhysicaloJournaloCSF2015SF_]SFYZX 4.2 15

229 }νarγτFπorFaFτνavyF}tanμarμFvoμνlFqχρρsFΛosonFχnFtτνFγτannνlFqTg¯¯Tgâ��Râ��â��qq´flFusχnρFtτνFj~uj}F
μνtνγtorUFPhysicsoLetters,oSectionoB:oNuclear,oElementaryoParticleoandoHigh-EnergyoPhysicsSF2012SF_W_SFY_T[]4.2 15

228 vνasurνmνntFoπFtτνFtopFquarkFγτarρνFχnFppFγollχsχonsFatFNFsqrt{s}f_FOF~ν’FwχtτFtτνFj~uj}FμνtνγtorUF
JournaloofoHighoEnergyoPhysicsSF2013SFYWXZSFX 5.4 15

227
}νarγτFπorFμχrνγtFγτarρχnoFproμuγtχonFχnFanomalyTmνμχatνμFsupνrsymmνtryFΛrνakχnρFmoμνlsFΛasνμF
onFaFμχsappνarχnρTtraγkFsχρnaturνFχnFppFγollχsχonsFatFNFsqrt{s}f_dmatτrm{~ν’}FOFwχtτFtτνFj~uj}F
μνtνγtorUFJournaloofoHighoEnergyoPhysicsSF2013SFYWXZSFX

5.4 15

226 vνasurνmνntsFoπFˇ�NY}OFanμF—NZa_YOFTgFsVˇ�ˇ�FRFˇ�Fâ��FproμuγtχonFχnFppFγollχsχonsFatFNFsqrt{s}faFOF~ν’FwχtτF
tτνFj~uj}FμνtνγtorUFJournaloofoHighoEnergyoPhysicsSF2017SFYWX_SFX 5.4 15

225
vνasurνmνntFoπFproμuγtχonFwχtτFtτνFτaμronχγallyFμνγayχnρFΛosonFrνγonstruγtνμFasFonνForFtwoFψνtsF
χnFγollχsχonsFatFwχtτFj~uj}SFanμFγonstraχntsFonFanomalousFρauρνFγouplχnρsUFEuropeanoPhysicalo
JournaloCSF2017SF__SF]^Z

4.2 15

224 mνtνrmχnatχonFoπFtτνFtopTquarkFpolνFmassFusχnρFNFtovνrlχnν{t}FOFRFXTψνtFνvνntsFγollνγtνμFwχtτFtτνF
j~uj}FνxpνrχmνntFχnF_F~ν’FppFγollχsχonsUFJournaloofoHighoEnergyoPhysicsSF2015SFYWX]SFX 5.4 15

223
}νarγτFπor–qproμuγtχonFwχtτFaFlχρτtFqχρρsFΛosonFμνγayχnρFtoFpromptFνlνγtronTψνtsFχnF
protonâ��protonFγollχsχonsFatFJsqrtF{s}f_JF~ν’FwχtτFtτνFj~uj}FμνtνγtorUFNewoJournaloofoPhysicsSF2013SF
X]SFW[ZWWb

2.9 15

222 }νarγτFπorFμχpτotonFνvνntsFwχtτFlarρνFmχssχnρFtransvνrsνFνnνrρyFwχtτFZ^FpΛâ��XFoπF_F~ν’F
protonâ��protonFγollχsχonFμataFwχtτFtτνFj~uj}FμνtνγtorUFEuropeanoPhysicaloJournaloCSF2011SF_XSFX 4.2 15

221
}νarγτFπorFμarkFmattνrFχnFνvνntsFwχtτFaFτaμronχγallyFμνγayχnρFvνγtorFΛosonFanμFmχssχnρFtransvνrsνF
momνntumFχnFppFγollχsχonsFatFNFsqrt{s}fXZFOF~ν’FwχtτFtτνFj~uj}FμνtνγtorUFJournaloofoHighoEnergyo
PhysicsSF2018SFYWXaSFX

5.4 15

220
}νarγτFπorFnνwFpτνnomνnaFusχnρFtτνFχnvarχantFmassFμχstrχΛutχonFoπFsamνTπlavourFopposχtνTsχρnF
μχlνptonFpaχrsFχnFνvνntsFwχtτFmχssχnρFtransvνrsνFmomνntumFχnF´ FγollχsχonsFwχtτFtτνFj~uj}FμνtνγtorUF
EuropeanoPhysicaloJournaloCSF2018SF_aSF^Y]

4.2 15

219
vνasurνmνntFoπFtτνF±oormulacFsννFtνxtℓFanμF±oormulacFsννFtνxtℓFproμuγtχonFγrossFsνγtχonsFχnF
multχlνptonFπχnalFstatνsFusχnρFZUYFπΛ±oormulacFsννFtνxtℓFoπF±oormulacFsννFtνxtℓFγollχsχonsFatF±oormulacF
sννFtνxtℓFfFXZF~ν’FwχtτFtτνFj~uj}FμνtνγtorUFEuropeanoPhysicaloJournaloCSF2017SF__SF[W

4.2 14

218 vνasurνmνntsFoπFνlνγtrowνakF±oormulacFsννFtνxtℓFproμuγtχonFanμFγonstraχntsFonFanomalousFρauρνF
γouplχnρsFwχtτFtτνFj~uj}FμνtνγtorUFEuropeanoPhysicaloJournaloCSF2017SF__SF[_[ 4.2 14

217 }νarγτFπorFsχnρlνFproμuγtχonFoπFvνγtorTlχkνFquarksFμνγayχnρFχntoF–ΛFχnFppFγollχsχonsFatFNFsqrt{s}FOFfFXZF
~ν’FwχtτFtτνFj~uj}FμνtνγtorUFJournaloofoHighoEnergyoPhysicsSF2019SFYWXbSFX 5.4 14

216
vνasurνmνntFoπFtτνFNFtovνrlχnν{t}FOFproμuγtχonFγrossTsνγtχonFasFaFπunγtχonFoπFψνtFmultχplχγχtyFanμFψνtF
transvνrsνFmomνntumFχnF_F~ν’FprotonTprotonFγollχsχonsFwχtτFtτνFj~uj}FμνtνγtorUFJournaloofoHigho
EnergyoPhysicsSF2015SFYWX]SFX

5.4 14

215 }νarγτFπorFtτνFproμuγtχonFoπFsχnρlνFvνγtorTlχkνFanμFνxγχtνμFquarksFχnFtτνF–tFπχnalFstatνFχnFppF
γollχsχonsFatFNFsqrt{s}faFOF~ν’FwχtτFtτνFj~uj}FμνtνγtorUFJournaloofoHighoEnergyoPhysicsSF2016SFYWX^SFX 5.4 14

214
vνasurνmνntFoπFtτνFνlνγtrowνakFproμuγtχonFoπFμχψνtsFχnFassoγχatχonFwχtτFaF¯TΛosonFanμF
μχstrχΛutχonsFsνnsχtχvνFtoFvνγtorFΛosonFπusχonFχnFprotonTprotonFγollχsχonsFatFNFsqrt{s}FOFfFaF~ν’FusχnρF
tτνFj~uj}FμνtνγtorUFJournaloofoHighoEnergyoPhysicsSF2014SFYWX[SFX

5.4 14

213 }νarγτFπorFμνγaysFoπFstoppνμSFlonρTlχvνμFpartχγlνsFπromF_F~ν’FppFγollχsχonsFwχtτFtτνFj~uj}FμνtνγtorUF
EuropeanoPhysicaloJournaloCSF2012SF_YSFX 4.2 14
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212
}νarγτFπorFγτarρνμFqχρρsFΛosonsFtτrouρτFtτνFvχolatχonFoπFlνptonFunχvνrsalχtyFχnFNFtovνrlχnν{t}FOF
νvνntsFusχnρFppFγollχsχonFμataFatFNFsqrt{s}f_FOF~ν’FwχtτFtτνFj~uj}FνxpνrχmνntUFJournaloofoHigho
EnergyoPhysicsSF2013SFYWXZSFX

5.4 14

211 }tuμyFoπFN–V¯OqFproμuγtχonFanμFqχρρsFΛosonFγouplχnρsFusχnρFqTgF–F–FPFμνγaysFwχtτFtτνFj~uj}F
μνtνγtorUFJournaloofoHighoEnergyoPhysicsSF2015SFYWX]SFX 5.4 14

210 jFsνarγτFπorF±oormulacFsννFtνxtℓFrνsonanγνsFwχtτFtτνFj~uj}FμνtνγtorFχnFYUW]FπΛFoπFprotonTprotonF
γollχsχonsFatF±oormulacFsννFtνxtℓUFEuropeanoPhysicaloJournaloCSF2012SF_YSFYWaZ 4.2 14

209 lommχssχonχnρFoπFtτνFj~uj}FvuonF}pνγtromνtνrFwχtτFγosmχγFraysUFEuropeanoPhysicaloJournaloCSF
2010SF_WSFa_]TbX^ 4.2 14

208 yνrπormanγνFoπFtτνFj~uj}FμνtνγtorFusχnρFπχrstFγollχsχonFμataUFJournaloofoHighoEnergyoPhysicsSF2010SF
YWXWSFX 5.4 14

207 jFstratνρyFπorFaFρνnνralFsνarγτFπorFnνwFpτνnomνnaFusχnρFμataTμνrχvνμFsχρnalFrνρχonsFanμFχtsF
applχγatχonFwχtτχnFtτνFj~uj}FνxpνrχmνntUFEuropeanoPhysicaloJournaloCSF2019SF_bSFX 4.2 14

206
}νarγτFπorFtτνFqχρρsFΛosonFproμuγνμFχnFassoγχatχonFwχtτFaFvνγtorFΛosonFanμFμνγayχnρFχntoFtwoF
spχnTzνroFpartχγlνsFχnFtτνFqFTgFaaFTgF[ΛFγτannνlFχnFppFγollχsχonsFatFNFsqrt{s}fXZFOF~ν’FwχtτFtτνFj~uj}F
μνtνγtorUFJournaloofoHighoEnergyoPhysicsSF2018SFYWXaSFX

5.4 14

205
vνasurνmνntsFoπFtopTquarkFpaχrFμχππνrνntχalFγrossTsνγtχonsFχnFtτνF±oormulacFsννFtνxtℓFγτannνlFχnF
γollχsχonsFatF±oormulacFsννFtνxtℓ´ ~ν’FusχnρFtτνFj~uj}FμνtνγtorUFEuropeanoPhysicaloJournaloCSF2017SF
__SFYbY

4.2 13

204 }νarγτFπorFtrχΛosonF±oormulacFsννFtνxtℓFproμuγtχonFχnFγollχsχonsFatF±oormulacFsννFtνxtℓ´ ±oormulacFsννF
tνxtℓFwχtτFtτνFj~uj}FμνtνγtorUFEuropeanoPhysicaloJournaloCSF2017SF__SFX[X 4.2 13

203 }νarγτFπorFtopTquarkFμνγaysFtFTgFqqFwχtτFZ^FπΛâ��XFoπFppFγollχsχonFμataFatFNFsqrt{s}FOFfFXZF~ν’FwχtτFtτνF
j~uj}FμνtνγtorUFJournaloofoHighoEnergyoPhysicsSF2019SFYWXbSFX 5.4 13

202
vνasurνmνntFoπFπχμuγχalFμχππνrνntχalFγrossFsνγtχonsFoπFρluonTπusχonFproμuγtχonFoπFqχρρsFΛosonsF
μνγayχnρFtoF––FPTgν˛‰˛…˛‰FwχtτFtτνFj~uj}FμνtνγtorFatFNFsqrt{s}faFOF~ν’UFJournaloofoHighoEnergyoPhysicsSF
2016SFYWX^SFX

5.4 13

201 }νarγτFπorFnνwFpτνnomνnaFχnFνvνntsFwχtτFaFpτotonFanμFmχssχnρFtransvνrsνFmomνntumFχnFppF
γollχsχonsFatFNFsqrt{s}fXZFOF~ν’FwχtτFtτνFj~uj}FμνtνγtorUFJournaloofoHighoEnergyoPhysicsSF2016SFYWX^SFX 5.4 13

200 rμνntχπχγatχonFoπFτχρτFtransvνrsνFmomνntumFtopFquarksFχnFppFγollχsχonsFatFNFsqrt{s}faFOF~ν’FwχtτFtτνF
j~uj}FμνtνγtorUFJournaloofoHighoEnergyoPhysicsSF2016SFYWX^SFX 5.4 13

199
jμμνnμumFtoFâ��vνasurνmνntFoπFtτνFNtΛar{t}OFproμuγtχonFγrossTsνγtχonFusχnρFNνmuFOFνvνntsFwχtτF
ΛTtaρρνμFψνtsFχnFppFγollχsχonsFatFNsqrt{s}OFfF_FanμFaFNSmatτrm{~ν’}OFwχtτFtτνFj~uj}Fμνtνγtorâ��UF
EuropeanoPhysicaloJournaloCSF2016SF_^SFX

4.2 13

198 }tuμyFoπFtτνF±oormulacFsννFtνxtℓFanμF±oormulacFsννFtνxtℓFμνγaysFwχtτFtτνFj~uj}FμνtνγtorUFEuropeano
PhysicaloJournaloCSF2016SF_^SF[ 4.2 13

197 }νarγτFπorFsupνrsymmνtryFχnFνvνntsFwχtτFΛTtaρρνμFψνtsFanμFmχssχnρFtransvνrsνFmomνntumFχnFppF
γollχsχonsFatFNFsqrt{s}fXZFOF~ν’FwχtτFtτνFj~uj}FμνtνγtorUFJournaloofoHighoEnergyoPhysicsSF2017SFYWX_SFX 5.4 13

196
}νarγτFπorF{TparχtyTvχolatχnρFsupνrsymmνtryFχnFνvνntsFwχtτFπourForFmorνFlνptonsFχnFNF
sqrt{s}f_dmatτrm{~ν’}FOFppFγollχsχonsFwχtτFtτνFj~uj}FμνtνγtorUFJournaloofoHighoEnergyoPhysicsSF2012SF
YWXYSFX

5.4 13

195 }νarγτFπorFνxγχtνμFlνptonsFχnFprotonTprotonFγollχsχonsFatFsf_FF~ν’FwχtτFtτνFj~uj}FμνtνγtorUFPhysicalo
ReviewoDSF2012SFa]SF 4.9 13
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194
}νarγτFπorFanomalyTmνμχatνμFsupνrsymmνtryFΛrνakχnρFwχtτFtτνFj~uj}FμνtνγtorFΛasνμFonFaF
μχsappνarχnρTtraγkFsχρnaturνFχnFppFγollχsχonsFatFNsqrt{s}FfF_~matτrm{~ν’}OUFEuropeanoPhysicalo
JournaloCSF2012SF_YSFX

4.2 13

193 }νarγτFπorFaFπνrmχopτoΛχγFqχρρsFΛosonFχnFtτνFμχpτotonFμνγayFγτannνlFwχtτFtτνFj~uj}FμνtνγtorUF
EuropeanoPhysicaloJournaloCSF2012SF_YSFX 4.2 13

192 }νarγτFπorFaFτνavyFnνutralFpartχγlνFμνγayχnρFχntoFanFνlνγtronFanμFaFmuonFusχnρFXFπΛâ��XFoπFj~uj}F
μataUFEuropeanoPhysicaloJournaloCSF2011SF_XSFX 4.2 13

191 oluγtuatχonsFoπFanχsotropχγFπlowFχnFyΛRyΛFγollχsχonsFatFNFsqrt{{matτrm{s}}√{matτrm{ww}}}FOFfF]UWYF
~ν’FwχtτFtτνFj~uj}FμνtνγtorUFJournaloofoHighoEnergyoPhysicsSF2020SFYWYWSFX 5.4 13

190
}νarγτFπorFμχrνγtFproμuγtχonFoπFνlνγtrowνakχnosFχnFπχnalFstatνsFwχtτFonνFlνptonSFmχssχnρFtransvνrsνF
momνntumFanμFaFqχρρsFΛosonFμνγayχnρFχntoFtwoFΛTψνtsFχnFNppOFγollχsχonsFatFNsqrt{s}fXZOF~ν’FwχtτF
tτνFj~uj}FμνtνγtorUFEuropeanoPhysicaloJournaloCSF2020SFaWSFX

4.2 13

189 vuonFrνγonstruγtχonFanμFχμνntχπχγatχonFνππχγχνnγyFχnFj~uj}FusχnρFtτνFπullF{unFYFppFγollχsχonFμataFsνtF
atFNsqrt{s}fXZOF~ν’UFEuropeanoPhysicaloJournaloCSF2021SFaXSFX 4.2 13

188
vνasurνmνntsFoπFtopTquarkFpaχrFμχππνrνntχalFanμFμouΛlνTμχππνrνntχalFγrossTsνγtχonsFχnFtτνFNνllFORψνtsF
γτannνlFwχtτFppFγollχsχonsFatFNsqrt{s}fXZOF~ν’FusχnρFtτνFj~uj}FμνtνγtorUFEuropeanoPhysicaloJournaloC
SF2019SF_bSFX

4.2 13

187 xpνratχonFanμFpνrπormanγνFoπFtτνFj~uj}F~χlνFlalorχmνtνrFχnF{un´ XUFEuropeanoPhysicaloJournaloCSF
2018SF_aSFba_ 4.2 13

186 vνasurνmνntsFoπF–FanμF¯FΛosonFproμuγtχonFχnFppFγollχsχonsFatFNsqrt{s}f]UWYOF~ν’FwχtτFtτνFj~uj}F
μνtνγtorUFEuropeanoPhysicaloJournaloCSF2019SF_bSFX 4.2 12

185
vνasurνmνntFoπFtτνF–F–FRF–F¯FγrossFsνγtχonFanμFlχmχtsFonFanomalousFtrχplνFρauρνFγouplχnρsFusχnρF
πχnalFstatνsFwχtτFonνFlνptonSFmχssχnρFtransvνrsνFmomνntumSFanμFtwoFψνtsFwχtτFtτνFj~uj}FμνtνγtorF
atFNFsqrt{s}f_FOF~ν’UFJournaloofoHighoEnergyoPhysicsSF2015SFYWX]SFX

5.4 12

184 qχρρsFΛosonFproμuγtχonFγrossTsνγtχonFmνasurνmνntsFanμFtτνχrFno~FχntνrprνtatχonFχnFtτνFN[νllFOF
μνγayFγτannνlFatFNsqrt{s}fOXZF~ν’FwχtτFtτνFj~uj}FμνtνγtorUFEuropeanoPhysicaloJournaloCSF2020SFaWSFX 4.2 12

183 }νarγτFπorFnνwFpτνnomνnaFwχtτFpτotonRψνtFνvνntsFχnFprotonTprotonFγollχsχonsFatFNFsqrt{s}fXZFOF~ν’F
wχtτFtτνFj~uj}FμνtνγtorUFJournaloofoHighoEnergyoPhysicsSF2016SFYWX^SFX 5.4 12

182 vνasurνmνntFoπFtτνFproμuγtχonFγrossTsνγtχonFoπFaFsχnρlνFtopFquarkFχnFassoγχatχonFwχtτFaF–FΛosonFatF
aF~ν’FwχtτFtτνFj~uj}FνxpνrχmνntUFJournaloofoHighoEnergyoPhysicsSF2016SFYWX^SFX 5.4 12

181 }νarγτFπorFstronρFρravχtyFχnFmultχψνtFπχnalFstatνsFproμuγνμFχnFppFγollχsχonsFatFNFsqrt{s}fXZFOF~ν’FusχnρF
tτνFj~uj}FμνtνγtorFatFtτνFuqlUFJournaloofoHighoEnergyoPhysicsSF2016SFYWX^SFX 5.4 12

180 yroΛχnρFlνptonFπlavourFvχolatχonFvχaFnνutrχnolνssF±oormulacFsννFtνxtℓFμνγaysFwχtτFtτνFj~uj}F
μνtνγtorUFEuropeanoPhysicaloJournaloCSF2016SF_^SFYZY 4.2 12

179
}νarγτFπorFanomalousFγouplχnρsFχnFtτνF–FtΛFvνrtνxFπromFtτνFmνasurνmνntFoπFμouΛlνFμχππνrνntχalF
anρularFμνγayFratνsFoπFsχnρlνFtopFquarksFproμuγνμFχnFtτνFtTγτannνlFwχtτFtτνFj~uj}FμνtνγtorUF
JournaloofoHighoEnergyoPhysicsSF2016SFYWX^SFXT[^

5.4 12

178 vνasurνmνntFoπFχnγlusχvνFψνtFanμFμχψνtFγrossTsνγtχonsFχnFprotonTprotonFγollχsχonsFatFNFsqrt{s}fXZFOF
~ν’FwχtτFtτνFj~uj}FμνtνγtorUFJournaloofoHighoEnergyoPhysicsSF2018SFYWXaSFX 5.4 12

177 }νarγτFπorFqχρρsFΛosonFpaχrFproμuγtχonFχnFtτνF––NPO––NPOFμνγayFγτannνlFusχnρFj~uj}FμataF
rνγorμνμFatFNFsqrt{matτrm{s}}FOFfFXZF~ν’UFJournaloofoHighoEnergyoPhysicsSF2019SFYWXbSFX 5.4 12

(2019-2012)
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176
~τνFμχππνrνntχalFproμuγtχonFγrossFsνγtχonFoπFtτνF±oormulacFsννFtνxtℓNXWYWOFmνsonFχnF±oormulacFsννF
tνxtℓFfF_´ ~ν’F±oormulacFsννFtνxtℓFγollχsχonsFmνasurνμFwχtτFtτνFj~uj}FμνtνγtorUFEuropeanoPhysicalo
JournaloCSF2014SF_[SFYab]

4.2 12

175 vνasurνmνntFoπFtτνFUFPhysicsoLetters,oSectionoB:oNuclear,oElementaryoParticleoandoHigh-EnergyoPhysics
SF2012SF_W^SFY_^TYb[ 4.2 12

174 vνasurνmνntFoπFtτνFχnγlusχvνFψνtFγrossTsνγtχonsFχnFprotonTprotonFγollχsχonsFatFNFsqrt{s}faFOF~ν’FwχtτF
tτνFj~uj}FμνtνγtorUFJournaloofoHighoEnergyoPhysicsSF2017SFYWX_SFX 5.4 12

173 vνasurνmνntsFoπFtopTquarkFpaχrFμχππνrνntχalFγrossTsνγtχonsFχnFtτνFlνptonRψνtsFγτannνlFχnFppF
γollχsχonsFatFNFsqrt{s}fXZFOF~ν’FusχnρFtτνFj~uj}FμνtνγtorUFJournaloofoHighoEnergyoPhysicsSF2017SFYWX_SFX 5.4 12

172 }νarγτFπorFtopFquarkFμνγaysFtFTgFqqSFwχtτFqFTgF˛‡˛‡SFχnFNFsqrt{s}fXZFOF~ν’FppFγollχsχonsFusχnρFtτνFj~uj}F
μνtνγtorUFJournaloofoHighoEnergyoPhysicsSF2017SFYWX_SFX 5.4 12

171 vνasurνmνntsFoπFtopFquarkFspχnFoΛsνrvaΛlνsFχnFNFtovνrlχnν{t}FOFνvνntsFusχnρFμχlνptonFπχnalFstatνsFχnFNF
sqrt{s}faFOF~ν’FppFγollχsχonsFwχtτFtτνFj~uj}FμνtνγtorUFJournaloofoHighoEnergyoPhysicsSF2017SFYWX_SFX 5.4 12

170 vνasurνmνntFoπFtτνFπlavourFγomposχtχonFoπFμχψνtFνvνntsFχnFppFγollχsχonsFatFNsqrt{s}f_FmΛox{~ν’}OF
wχtτFtτνFj~uj}FμνtνγtorUFEuropeanoPhysicaloJournaloCSF2013SF_ZSFX 4.2 12

169 }νarγτFπorFrνsonantF–¯FproμuγtχonFχnFtτνF–¯Tgl˛‰lhlhFγτannνlFχnFNsOf_FF~ν’FppFγollχsχonsFwχtτFtτνF
j~uj}FμνtνγtorUFPhysicaloReviewoDSF2012SFa]SF 4.9 12

168 mrχπtF~χmνFvνasurνmνntFχnFtτνFj~uj}FuχquχμFjrρonFnlνγtromaρnνtχγFlalorχmνtνrFusχnρFlosmχγF
vuonsUFEuropeanoPhysicaloJournaloCSF2010SF_WSF_]]T_a] 4.2 12

167 vνasurνmνntFoπFtτνFtopTquarkFmassFχnFNFtovνrlχnν{t}FOFRFXTψνtFνvνntsFγollνγtνμFwχtτFtτνFj~uj}F
μνtνγtorFχnFppFγollχsχonsFatFNFsqrt{s}FOFfFaF~ν’UFJournaloofoHighoEnergyoPhysicsSF2019SFYWXbSFX 5.4 12

166 vνasurνmνntFoπFtτνFγrossTsνγtχonFanμFγτarρνFasymmνtryFoπF–FΛosonsFproμuγνμFχnFprotonâ��protonF
γollχsχonsFatFNsqrt{s}fa~tνxtF{~ν’}OFwχtτFtτνFj~uj}FμνtνγtorUFEuropeanoPhysicaloJournaloCSF2019SF_bSFX 4.2 11

165 mχrνγtFtopTquarkFμνγayFwχμtτFmνasurνmνntFχnFtτνFlνptonRψνtsFγτannνlFatFwχtτFtτνFj~uj}F
νxpνrχmνntUFEuropeanoPhysicaloJournaloCSF2018SF_aSFXYb 4.2 11

164 rμνntχπχγatχonFoπFΛoostνμFqχρρsFΛosonsFμνγayχnρFχntoFΛTquarkFpaχrsFwχtτFtτνFj~uj}FμνtνγtorFatF
XZ´ JJtνxtF{~ν’}JJUFEuropeanoPhysicaloJournaloCSF2019SF_bSF 4.2 11

163 vνasurνmνntFoπFlνptonFμχππνrνntχalFμχstrχΛutχonsFanμFtτνFtopFquarkFmassFχnFproμuγtχonFχnFγollχsχonsF
atF´ ~ν’FwχtτFtτνFj~uj}FμνtνγtorUFEuropeanoPhysicaloJournaloCSF2017SF__SFaW[ 4.2 11

162 yroΛχnρFtτνF–FtΛFvνrtνxFstruγturνFχnFtTγτannνlFsχnρlνTtopTquarkFproμuγtχonFanμFμνγayFχnFppF
γollχsχonsFatFNFsqrt{s}faFOF~ν’FwχtτFtτνFj~uj}FμνtνγtorUFJournaloofoHighoEnergyoPhysicsSF2017SFYWX_SFX 5.4 11

161 }tuμyFoπFanμFproμuγtχonFχnFγollχsχonsFatFanμFsνarγτFπorFanomalousFquartχγFρauρνFγouplχnρsFwχtτFtτνF
j~uj}FνxpνrχmνntUFEuropeanoPhysicaloJournaloCSF2017SF__SF^[^ 4.2 11

160 vνasurνmνntsFoπFtτνFpsνuμorapχμχtyFμνpνnμνnγνFoπFtτνFtotalFtransvνrsνFνnνrρyFχnFprotonTprotonF
γollχsχonsFatFNFsqrt{s}f_FOF~ν’FwχtτFj~uj}UFJournaloofoHighoEnergyoPhysicsSF2012SFYWXYSFX 5.4 11

159
}νarγτFπorFsupνrsymmνtryFχnFνvνntsFwχtτFlarρνFmχssχnρFtransvνrsνFmomνntumSFψνtsSFanμFatFlνastF
onνFtauFlνptonFχnF_F~ν’FprotonTprotonFγollχsχonFμataFwχtτFtτνFj~uj}FμνtνγtorUFEuropeanoPhysicalo
JournaloCSF2012SF_YSFX

4.2 11
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158 vνasurνmνntFoπF–˛‡FanμF¯˛‡FproμuγtχonFχnFprotonTprotonFγollχsχonsFatFNFsqrtF{s}FfF_FOF~ν’FwχtτFtτνF
j~uj}FμνtνγtorUFJournaloofoHighoEnergyoPhysicsSF2011SFYWXXSFX 5.4 11

157 }νarγτFπorFproμuγtχonFoπFrνsonantFstatνsFχnFtτνFpτotonTψνtFmassFμχstrχΛutχonFusχnρFppFγollχsχonsFatF
â��sf_F~ν’FγollνγtνμFΛyFtτνFj~uj}FμνtνγtorUFPhysicaloReviewoLettersSF2012SFXWaSFYXXaWY 7.4 11

156 sνtFνnνrρyFsγalνFanμFrνsolutχonFmνasurνμFχnFprotonâ��protonFγollχsχonsFatFNsqrt{s}fXZOF~ν’FwχtτFtτνF
j~uj}FμνtνγtorUFEuropeanoPhysicaloJournaloCSF2021SFaXSFX 4.2 11

155 vνasurνmνntFoπFtτνFγrossTsνγtχonFπorFproμuγχnρFaF–FΛosonFχnFassoγχatχonFwχtτFaFsχnρlνFtopFquarkFχnF
ppFγollχsχonsFatFNFsqrt{s}fXZFOF~ν’FwχtτFj~uj}UFJournaloofoHighoEnergyoPhysicsSF2018SFYWXaSFX 5.4 10

154 jFsνarγτFπorFtopFsquarksFwχtτF{TparχtyTvχolatχnρFμνγaysFtoFallTτaμronχγFπχnalFstatνsFwχtτFtτνFj~uj}F
μνtνγtorFχnFNFsqrt{s}faFOF~ν’FprotonTprotonFγollχsχonsUFJournaloofoHighoEnergyoPhysicsSF2016SFYWX^SFX 5.4 10

153 vνasurνmνntFoπFtτνFlyTvχolatχnρFpτasνFhFsFanμFtτνFkFWFsFmνsonFμνγayFwχμtτFμχππνrνnγνFwχtτFkFWFsF
FTgFsVˇ�hFμνγaysFχnFj~uj}UFJournaloofoHighoEnergyoPhysicsSF2016SFYWX^SFX 5.4 10

152 }νarγτFπorFμχΛosonFrνsonanγνsFχnFτaμronχγFπχnalFstatνsFχnFXZbFπΛâ��XFoπFppFγollχsχonsFatFNFsqrt{s}FOFfFXZF
~ν’FwχtτFtτνFj~uj}FμνtνγtorUFJournaloofoHighoEnergyoPhysicsSF2019SFYWXbSFX 5.4 10

151 }νarγτFπorFlνptonFπlavourFvχolatχonFχnFtτνFγontχnuumFwχtτFtτνFj~uj}FμνtνγtorFχnF±oormulacFsννFtνxtℓF
γollχsχonsFatFtτνFuqlUFEuropeanoPhysicaloJournaloCSF2012SF_YSFYW[W 4.2 10

150
vνasurνmνntFoπFμνtνγtorTγorrνγtνμFoΛsνrvaΛlνsFsνnsχtχvνFtoFtτνFanomalousFproμuγtχonFoπFνvνntsF
wχtτFψνtsFanμFlarρνFmχssχnρFtransvνrsνFmomνntumFχnFγollχsχonsFatF´ ~ν’FusχnρFtτνFj~uj}FμνtνγtorUF
EuropeanoPhysicaloJournaloCSF2017SF__SF_^]

4.2 10

149 vνasurνmνntFoπFχnγlusχvνFtwoTpartχγlνFanρularFγorrνlatχonsFχnFppFγollχsχonsFwχtτFtτνFj~uj}FμνtνγtorF
atFtτνFuqlUFJournaloofoHighoEnergyoPhysicsSF2012SFYWXYSFX 5.4 10

148
vνasurνmνntFoπFtτνF¯¯FproμuγtχonFγrossFsνγtχonFχnFprotonTprotonFγollχsχonsFatFNFsqrt{s}faFOF~ν’F
usχnρFtτνF¯¯FTgFâ��â�� â��Râ��hâ��â��hRFanμFNF¯¯toF{νll}−{T}{νll}−{R}nuFovνrlχnν{nu}FOFμνγayFγτannνlsFwχtτFtτνFj~uj}F
μνtνγtorUFJournaloofoHighoEnergyoPhysicsSF2017SFYWX_SFX

5.4 9

147
vνasurνmνntFoπFγτarρνμTpartχγlνFμχstrχΛutχonsFsνnsχtχvνFtoFtτνFunμνrlyχnρFνvνntFχnFNFsqrt{s}fXZFOF
~ν’FprotonTprotonFγollχsχonsFwχtτFtτνFj~uj}FμνtνγtorFatFtτνFuqlUFJournaloofoHighoEnergyoPhysicsSF
2017SFYWX_SFX

5.4 9

146
}νarγτFπorFsupνrsymmνtryFχnFνvνntsFwχtτFlarρνFmχssχnρFtransvνrsνFmomνntumSFψνtsSFanμFatFlνastF
onνFtauFlνptonFχnFYWFπΛâ��XFoπFNFsqrt{s}FOFfFaF~ν’FprotonTprotonFγollχsχonFμataFwχtτFtτνFj~uj}F
μνtνγtorUFJournaloofoHighoEnergyoPhysicsSF2014SFYWX[SFX

5.4 9

145 }νarγτFπorFnνwFnonTrνsonantFpτνnomνnaFχnFτχρτTmassFμχlνptonFπχnalFstatνsFwχtτFtτνFj~uj}F
μνtνγtorUFJournaloofoHighoEnergyoPhysicsSF2020SFYWYWSFX 5.4 9

144 vνasurνmνntsFoπFtτνFqχρρsFΛosonFχnγlusχvνFanμFμχππνrνntχalFπχμuγχalFγrossFsνγtχonsFχnFtτνF[NνllFOF
μνγayFγτannνlFatFNsqrt{s}OFfFXZF~ν’UFEuropeanoPhysicaloJournaloCSF2020SFaWSFX 4.2 9

143 }νarγτFπorFsupνrsymmνtryFχnFπχnalFstatνsFwχtτFγτarmFψνtsFanμFmχssχnρFtransvνrsνFmomνntumFχnFXZF
~ν’FppFγollχsχonsFwχtτFtτνFj~uj}FμνtνγtorUFJournaloofoHighoEnergyoPhysicsSF2018SFYWXaSFX 5.4 9

142
vνasurνmνntFoπFψνtTsuΛstruγturνFoΛsνrvaΛlνsFχnFtopFquarkSF–FΛosonFanμFlχρτtFψνtFproμuγtχonFχnF
protonTprotonFγollχsχonsFatFNFsqrt{s}FOFfFXZF~ν’FwχtτFtτνFj~uj}FμνtνγtorUFJournaloofoHighoEnergyo
PhysicsSF2019SFYWXbSFX

5.4 8

141
vνasurνmνntFoπF’qSFNFmatτrm{q}toFmatτrm{Λ}ovνrlχnν{matτrm{Λ}}FOFproμuγtχonFasFaFπunγtχonFoπF
tτνFvνγtorTΛosonFtransvνrsνFmomνntumFχnFXZF~ν’FppFγollχsχonsFwχtτFtτνFj~uj}FμνtνγtorUFJournaloofo
HighoEnergyoPhysicsSF2019SFYWXbSFX

5.4 8
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140 }νarγτFπorFpaχrsFoπFsγalarFlνptoquarksFμνγayχnρFχntoFquarksFanμFνlνγtronsForFmuonsFχnFNFsqrt{s}FOFfFXZF
~ν’FppFγollχsχonsFwχtτFtτνFj~uj}FμνtνγtorUFJournaloofoHighoEnergyoPhysicsSF2020SFYWYWSFX 5.4 8

139 }νarγτFπorFsquarksFanμFρluχnosFχnFπχnalFstatνsFwχtτFsamνTsχρnFlνptonsFanμFψνtsFusχnρFXZbFπΛâ��XFoπFμataF
γollνγtνμFwχtτFtτνFj~uj}FμνtνγtorUFJournaloofoHighoEnergyoPhysicsSF2020SFYWYWSFX 5.4 8

138 kνamTχnμuγνμFanμFγosmχγTrayFΛaγkρrounμsFoΛsνrvνμFχnFtτνFj~uj}FμνtνγtorFμurχnρFtτνFuqlFYWXYF
protonTprotonFrunnχnρFpνrχoμUFJournaloofoInstrumentationSF2016SFXXSFyW]WXZTyW]WXZ 1 8

137
}νarγτFπorFsγalarFrνsonanγνsFμνγayχnρFχntoF˛…R˛…â��FχnFνvνntsFwχtτFanμFwχtτoutFΛTtaρρνμFψνtsFproμuγνμF
χnFprotonTprotonFγollχsχonsFatFNFsqrt{s}fXZFOF~ν’FwχtτFtτνFj~uj}FμνtνγtorUFJournaloofoHighoEnergyo
PhysicsSF2019SFYWXbSFX

5.4 8

136
jFmνasurνmνntFoπFtτνFratχoFoπFtτνF–FanμF¯FγrossFsνγtχonsFwχtτFνxaγtlyFonνFassoγχatνμFψνtFχnFppF
γollχsχonsFatFsf_~ν’FwχtτFj~uj}UFPhysicsoLetters,oSectionoB:oNuclear,oElementaryoParticleoando
High-EnergyoPhysicsSF2012SF_WaSFYYXTY[W

4.2 8

135 }νarγτFπorFγontaγtFχntνraγtχonsFχnFμχlνptonFνvνntsFπromFppFγollχsχonsFatFUFPhysicsoLetters,oSectionoB:o
Nuclear,oElementaryoParticleoandoHigh-EnergyoPhysicsSF2012SF_XYSF[WT]a 4.2 8

134 vνasurνmνntFoπFsplχttχnρFsγalνsFχnFTgFνvνntsFatF±oormulacFsννFtνxtℓFwχtτFtτνFj~uj}FμνtνγtorUF
EuropeanoPhysicaloJournaloCSF2013SF_ZSFY[ZY 4.2 8

133
}νarγτFπorFnνwFpτνnomνnaFχnFνvνntsFγontaχnχnρFaFsamνTπlavourFopposχtνTsχρnFμχlνptonFpaχrSFψνtsSF
anμFlarρνFmχssχnρFtransvνrsνFmomνntumFχnF±oormulacFsννFtνxtℓ´ ±oormulacFsννFtνxtℓ±oormulacFsννF
tνxtℓFγollχsχonsFwχtτFtτνFj~uj}FμνtνγtorUFEuropeanoPhysicaloJournaloCSF2017SF__SFX[[

4.2 8

132
}νarγτFπorFnνwFpτνnomνnaFwχtτFlarρνFψνtFmultχplχγχtχνsFanμFmχssχnρFtransvνrsνFmomνntumFusχnρF
larρνTraμχusFψνtsFanμFπlavourTtaρρχnρFatFj~uj}FχnFXZF~ν’FppFγollχsχonsUFJournaloofoHighoEnergyoPhysics
SF2017SFYWX_SFX

5.4 8

131 vνasurνmνntFoπFtτνFtopTquarkFmassFχnFtτνFπullyFτaμronχγFμνγayFγτannνlFπromFj~uj}FμataFatF
±oormulacFsννFtνxtℓUFEuropeanoPhysicaloJournaloCSF2015SF_]SFX]a 4.2 8

130 nvχμνnγνFπorFNtΛar{t}tΛar{t}OFproμuγtχonFχnFtτνFmultχlνptonFπχnalFstatνFχnFprotonâ��protonFγollχsχonsFatF
Nsqrt{s}fXZOFNtνxtF{~ν’}OFwχtτFtτνFj~uj}FμνtνγtorUFEuropeanoPhysicaloJournaloCSF2020SFaWSFX 4.2 8

129
}νarγτFπorFlχρτtFlonρTlχvνμFnνutralFpartχγlνsFproμuγνμFχnFppFγollχsχonsFatFNsqrt{s}FfFXZ~matτrmF{~ν’}OF
anμFμνγayχnρFχntoFγollχmatνμFlνptonsForFlχρτtFτaμronsFwχtτFtτνFj~uj}FμνtνγtorUFEuropeanoPhysicalo
JournaloCSF2020SFaWSFX

4.2 8

128 yνrπormanγνFoπFtτνFmχssχnρFtransvνrsνFmomνntumFtrχρρνrsFπorFtτνFj~uj}FμνtνγtorFμurχnρF{unTYF
μataFtakχnρUFJournaloofoHighoEnergyoPhysicsSF2020SFYWYWSFX 5.4 8

127 vνasurνmνntsFoπFtopTquarkFpaχrFspχnFγorrνlatχonsFχnFtτνFNνmuFOFγτannνlFatFNsqrt{s}FfFXZOF~ν’FusχnρF
ppFγollχsχonsFχnFtτνFj~uj}FμνtνγtorUFEuropeanoPhysicaloJournaloCSF2020SFaWSFX 4.2 8

126
}νarγτFπorFnνwFpτνnomνnaFχnFνvνntsFwχtτFtwoFopposχtνTγτarρνFlνptonsSFψνtsFanμFmχssχnρFtransvνrsνF
momνntumFχnFppFγollχsχonsFatFNFsqrt{matτrm{s}}FOFfFXZF~ν’FwχtτFtτνFj~uj}FμνtνγtorUFJournaloofoHigho
EnergyoPhysicsSF2021SFYWYXSFX

5.4 8

125
}νarγτFπorFτνavyFrνsonanγνsFμνγayχnρFχntoFaFpaχrFoπF¯FΛosonsFχnFtτνFNνllF−RνllF−TνllFM−RνllFM−TOFanμFNνllF
−RνllF−TnuF{{Λar{nuF}}}OFπχnalFstatνsFusχnρFXZbFNmatτrmF{πΛ}−{TX}OFoπFprotonâ��protonFγollχsχonsFatF
Nsqrt{s}FfFXZSO~ν’FwχtτFtτνFj~uj}FμνtνγtorUFEuropeanoPhysicaloJournaloCSF2021SFaXSFX

4.2 8

124 }νarγτFπorFγτarρνμFqχρρsFΛosonsFμνγayχnρFχntoFaFtopFquarkFanμFaFΛottomFquarkFatFNFsqrt{matτrm{s}}F
OFfFXZF~ν’FwχtτFtτνFj~uj}FμνtνγtorUFJournaloofoHighoEnergyoPhysicsSF2021SFYWYXSFX 5.4 8

123
}νarγτFπorFtτνF}tanμarμFvoμνlFqχρρsFΛosonFproμuγνμFΛyFvνγtorTΛosonFπusχonFanμFμνγayχnρFtoF
ΛottomFquarksFχnFNFsqrt{s}faFOF~ν’FppFγollχsχonsFwχtτFtτνFj~uj}FμνtνγtorUFJournaloofoHighoEnergyo
PhysicsSF2016SFYWX^SFX

5.4 8
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122
}νarγτFπorFsquarksFanμFρluχnosFχnFπχnalFstatνsFwχtτFψνtsFanμFmχssχnρFtransvνrsνFmomνntumFusχnρFXZbF
πΛâ��XFoπFNFsqrt{s}FOFfFXZF~ν’FppFγollχsχonFμataFwχtτFtτνFj~uj}FμνtνγtorUFJournaloofoHighoEnergyoPhysicsSF
2021SFYWYXSFX

5.4 8

121 yromptFanμFnonTpromptFνllχptχγFπlowFχnFyΛRyΛFγollχsχonsFatF~νvFwχtτFtτνFj~uj}FμνtνγtorUFEuropeano
PhysicaloJournaloCSF2018SF_aSF_a[ 4.2 8

120 }νarγτFπorFπlavourTγτanρχnρFnνutralFγurrνntFtopTquarkFμνγaysFtFTgFq¯FχnFprotonTprotonFγollχsχonsFatFNF
sqrt{s}fXZFOF~ν’FwχtτFtτνFj~uj}FμνtνγtorUFJournaloofoHighoEnergyoPhysicsSF2018SFYWXaSFX 5.4 8

119 vνasurνmνntsFoπFχnγlusχvνFanμFμχππνrνntχalFπχμuγχalFγrossTsνγtχonsFoπFNtΛar{t}ρammaFOFproμuγtχonFχnF
lνptonχγFπχnalFstatνsFatFNsqrt{s}fXZ~tνxtF{~ν’}OFχnFj~uj}UFEuropeanoPhysicaloJournaloCSF2019SF_bSFX 4.2 7

118
}νarγτFπorFnνwFpτνnomνnaFχnFπχnalFstatνsFwχtτFlarρνFψνtFmultχplχγχtχνsFanμFmχssχnρFtransvνrsνF
momνntumFusχnρFNFsqrt{s}FOFfFXZF~ν’FprotonTprotonFγollχsχonsFrνγorμνμFΛyFj~uj}FχnF{unFYFoπFtτνF
uqlUFJournaloofoHighoEnergyoPhysicsSF2020SFYWYWSFX

5.4 7

117 ~ransvνrsνFmomνntumFanμFproγνssFμνpνnμνntFazχmutτalFanχsotropχνsFχnFNsqrt{s√{matτrmF
{ww}}}faUX^OF~ν’FpRyΛFγollχsχonsFwχtτFtτνFj~uj}FμνtνγtorUFEuropeanoPhysicaloJournaloCSF2020SFaWSFX 4.2 7

116 }νarγτFπorFnνwFpτνnomνnaFχnFτχρτTmassFπχnalFstatνsFwχtτFaFpτotonFanμFaFψνtFπromFγollχsχonsFatFfF
XZ´ ~ν’FwχtτFtτνFj~uj}FμνtνγtorUFEuropeanoPhysicaloJournaloCSF2018SF_aSFXWY 4.2 7

115
}νarγτFπorFsquarksFanμFρluχnosFχnFνvνntsFwχtτFτaμronχγallyFμνγayχnρFtauFlνptonsSFψνtsFanμFmχssχnρF
transvνrsνFmomνntumFχnFprotonTprotonFγollχsχonsFatF±oormulacFsννFtνxtℓ´ ~ν’FrνγorμνμFwχtτFtτνF
j~uj}FμνtνγtorUFEuropeanoPhysicaloJournaloCSF2016SF_^SF^aZ

4.2 7

114
vνasurνmνntFoπFμχππνrνntχalFγrossFsνγtχonsFanμF–RV–â��FγrossTsνγtχonFratχosFπorF–FΛosonFproμuγtχonF
χnFassoγχatχonFwχtτFψνtsFatFNFsqrt{s}faFOF~ν’FwχtτFtτνFj~uj}FμνtνγtorUFJournaloofoHighoEnergyoPhysicsSF
2018SFYWXaSFX

5.4 7

113 }νarγτFπorFlarρνFmχssχnρFtransvνrsνFmomνntumFχnFassoγχatχonFwχtτFonνFtopTquarkFχnFprotonTprotonF
γollχsχonsFatFNFsqrt{s}FOFfFXZF~ν’FwχtτFtτνFj~uj}FμνtνγtorUFJournaloofoHighoEnergyoPhysicsSF2019SFYWXbSFX 5.4 7

112 vνasurνmνntFoπFtτνFNFtovνrlχnν{t}ρammaFOFproμuγtχonFγrossFsνγtχonFχnFprotonTprotonFγollχsχonsFatFNF
sqrt{s}faFOF~ν’FwχtτFtτνFj~uj}FμνtνγtorUFJournaloofoHighoEnergyoPhysicsSF2017SFYWX_SFX 5.4 7

111 vνasurνmνntsFoπFtopTquarkFpaχrFtoF¯TΛosonFγrossTsνγtχonFratχosFatFNFsqrt{s}fXZFOFSFaSF_F~ν’FwχtτFtτνF
j~uj}FμνtνγtorUFJournaloofoHighoEnergyoPhysicsSF2017SFYWX_SFX 5.4 7

110
}νarγτFπorFμχrνγtFtopFsquarkFpaχrFproμuγtχonFχnFνvνntsFwχtτFaFqχρρsForF¯FΛosonSFanμFmχssχnρF
transvνrsνFmomνntumFχnFNFsqrt{s}fXZFOF~ν’FppFγollχsχonsFwχtτFtτνFj~uj}FμνtνγtorUFJournaloofoHigho
EnergyoPhysicsSF2017SFYWX_SFX

5.4 7

109
}νarγτFπorFnνwFpτνnomνnaFχnFaFlνptonFplusFτχρτFψνtFmultχplχγχtyFπχnalFstatνFwχtτFtτνFj~uj}F
νxpνrχmνntFusχnρFNFsqrt{s}fXZFOF~ν’FprotonTprotonFγollχsχonFμataUFJournaloofoHighoEnergyoPhysicsSF
2017SFYWX_SFX

5.4 7

108 }tuμχνsFoπF¯˛‡FproμuγtχonFχnFassoγχatχonFwχtτFaFτχρτTmassFμχψνtFsystνmFχnFppFγollχsχonsFatFNFsqrt{s}faFOF
~ν’FwχtτFtτνFj~uj}FμνtνγtorUFJournaloofoHighoEnergyoPhysicsSF2017SFYWX_SFX 5.4 7

107
jnalysχsFoπFtτνF–tΛFvνrtνxFπromFtτνFmνasurνmνntFoπFtrχplνTμχππνrνntχalFanρularFμνγayFratνsFoπF
sχnρlνFtopFquarksFproμuγνμFχnFtτνFtTγτannνlFatFNFsqrt{s}faFOF~ν’FwχtτFtτνFj~uj}FμνtνγtorUFJournaloofo
HighoEnergyoPhysicsSF2017SFYWX_SFX

5.4 7

106 vνasurνmνntFoπFtτνFtransvνrsνFmomνntumFμχstrχΛutχonFoπFmrνllâ�� anFlνptonFpaχrsFχnFprotonâ��protonF
γollχsχonsFatFNsqrt{s}fXZSO~ν’FwχtτFtτνFj~uj}FμνtνγtorUFEuropeanoPhysicaloJournaloCSF2020SFaWSFX 4.2 7

105 }νarγτFπorFtypνTrrrFsννsawFτνavyFlνptonsFχnFμχlνptonFπχnalFstatνsFχnFppFγollχsχonsFatFNFsqrt{s}FfFXZS{tνxtF
{~ν’}}FOFwχtτFtτνFj~uj}FμνtνγtorUFEuropeanoPhysicaloJournaloCSF2021SFaXSFX 4.2 7
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104
}νarγτFπorFaFτνavyFqχρρsFΛosonFμνγayχnρFχntoFaF¯FΛosonFanμFanotτνrFτνavyFqχρρsFΛosonFχnFtτνFNνllF
νllFΛΛOFanμFNνllFνllF––OFπχnalFstatνsFχnFppFγollχsχonsFatFNsqrt{s}fXZOFNtνxtF{~ν’}OFwχtτFtτνFj~uj}F
μνtνγtorUFEuropeanoPhysicaloJournaloCSF2021SFaXSFX

4.2 7

103 vνasurνmνntFoπFtτνF±oormulacFsννFtνxtℓFμχψνtFγrossFsνγtχonFχnFγollχsχonsFatF±oormulacFsννFtνxtℓ´ ~ν’F
wχtτFtτνFj~uj}FμνtνγtorUFEuropeanoPhysicaloJournaloCSF2016SF_^SF^_W 4.2 7

102 }νarγτFπorFnνwFpτνnomνnaFχnFμχππνrνntTπlavourFτχρτTmassFμχlνptonFπχnalFstatνsFχnFγollχsχonsFatF
±oormulacFsννFtνxtℓ´ ~νvFwχtτFtτνFj~uj}FμνtνγtorUFEuropeanoPhysicaloJournaloCSF2016SF_^SF][X 4.2 7

101 }νarγτFπorFμχrνγtFtopFsquarkFpaχrFproμuγtχonFχnFπχnalFstatνsFwχtτFtwoFtauFlνptonsFχnFγollχsχonsFatF
±oormulacFsννFtνxtℓ´ ~ν’FwχtτFtτνFj~uj}FμνtνγtorUFEuropeanoPhysicaloJournaloCSF2016SF_^SFaX 4.2 7

100 vνasurνmνntFoπFN–−pmFOFΛosonFproμuγtχonFχnFyΛRyΛFγollχsχonsFatFNsqrt{s√{matτrm{ww}}}FfF
]UWY~tνxtF{~ν}tνxtF{’}OFwχtτFtτνFj~uj}FμνtνγtorUFEuropeanoPhysicaloJournaloCSF2019SF_bSFX 4.2 7

99 }νarγτFπorFΛottomTsquarkFpaχrFproμuγtχonFwχtτFtτνFj~uj}FμνtνγtorFχnFπχnalFstatνsFγontaχnχnρFqχρρsF
ΛosonsSFΛTψνtsFanμFmχssχnρFtransvνrsνFmomνntumUFJournaloofoHighoEnergyoPhysicsSF2019SFYWXbSFX 5.4 7

98 vνasurνmνntsFoπF–qFanμF¯qFproμuγtχonFχnFtτνFNqFrχρτtarrowFΛΛar{Λ}OFμνγayFγτannνlFχnFppF
γollχsχonsFatFNXZStνxtF{~ν}tνxtF{’}OFwχtτFtτνFj~uj}FμνtνγtorUFEuropeanoPhysicaloJournaloCSF2021SFaXSFX 4.2 7

97 jFnνwFmνtτoμFtoFμχstχnρuχsτFτaμronχγallyFμνγayχnρFΛoostνμFΛosonsFπromFΛosonsFusχnρFtτνFj~uj}F
μνtνγtorUFEuropeanoPhysicaloJournaloCSF2016SF_^SFYZa 4.2 6

96 }νarγτFπorFmχγrosγopχγFΛlaγkFτolνsFanμFstrχnρFΛallsFχnFπχnalFstatνsFwχtτFlνptonsFanμFψνtsFwχtτFtτνF
j~uj}FμνtνγtorFatFNFsqrt{s}FOFfFaF~ν’UFJournaloofoHighoEnergyoPhysicsSF2014SFYWX[SFX 5.4 6

95
vνasurνmνntsFoπFγτarρνFanμFlyFasymmνtrχνsFχnFΛTτaμronFμνγaysFusχnρFtopTquarkFνvνntsFγollνγtνμF
ΛyFtτνFj~uj}FμνtνγtorFχnFppFγollχsχonsFatFNFsqrt{s}faFOF~ν’UFJournaloofoHighoEnergyoPhysicsSF2017SF
YWX_SFX

5.4 6

94 ~opTquarkFmassFmνasurνmνntFχnFtτνFallTτaμronχγFNFtovνrlχnν{t}FOFμνγayFγτannνlFatFNFsqrt{s}faFOF~ν’F
wχtτFtτνFj~uj}FμνtνγtorUFJournaloofoHighoEnergyoPhysicsSF2017SFYWX_SFX 5.4 6

93 }νarγτFπorFγontaγtFχntνraγtχonsFχnFμχmuonFνvνntsFπromFppFγollχsχonsFatFsf_FF~ν’FwχtτFtτνFj~uj}F
μνtνγtorUFPhysicaloReviewoDSF2011SFa[SF 4.9 6

92 }νarγτFπorFNFtovνrlχnν{t}FOFrνsonanγνsFχnFπullyFτaμronχγFπχnalFstatνsFχnFppFγollχsχonsFatFNFsqrt{s}FOFfFXZF
~ν’FwχtτFtτνFj~uj}FμνtνγtorUFJournaloofoHighoEnergyoPhysicsSF2020SFYWYWSFX 5.4 6

91
}νarγτFπorFnνwFpτνnomνnaFwχtτFtopFquarkFpaχrsFχnFπχnalFstatνsFwχtτFonνFlνptonSFψνtsSFanμFmχssχnρF
transvνrsνFmomνntumFχnFppFγollχsχonsFatFNFsqrt{s}FOFfFXZF~ν’FwχtτFtτνFj~uj}FμνtνγtorUFJournaloofo
HighoEnergyoPhysicsSF2021SFYWYXSFX

5.4 6

90
}νarγτFπorFnνwFpτνnomνnaFχnFπχnalFstatνsFwχtτFΛTψνtsFanμFmχssχnρFtransvνrsνFmomνntumFχnFNF
sqrt{matτrm{s}}FOFfFXZF~ν’FppFγollχsχonsFwχtτFtτνFj~uj}FμνtνγtorUFJournaloofoHighoEnergyoPhysicsSF
2021SFYWYXSFX

5.4 6

89
}νarγτFπorFpaχrFproμuγtχonFoπFtτχrμTρνnνratχonFsγalarFlνptoquarksFμνγayχnρFχntoFaFtopFquarkFanμFaF
ˇ�TlνptonFχnFppFγollχsχonsFatFNFsqrt{s}FOFfFXZF~ν’FwχtτFtτνFj~uj}FμνtνγtorUFJournaloofoHighoEnergyo
PhysicsSF2021SFYWYXSFX

5.4 6

88
vνasurνmνntFoπFtτνFNF¯ρammaFtoFnuFovνrlχnν{nu}ρammaFOFproμuγtχonFγrossFsνγtχonFχnFppFγollχsχonsF
atFNFsqrt{s}fXZFOF~ν’FwχtτFtτνFj~uj}FμνtνγtorFanμFlχmχtsFonFanomalousFtrχplνFρauρνTΛosonF
γouplχnρsUFJournaloofoHighoEnergyoPhysicsSF2018SFYWXaSFX

5.4 6

87 }νarγτFπorFνxγlusχvνFqχρρsFanμF¯FΛosonFμνγaysFtoFh˛‡FanμFˇ�˛‡FwχtτFtτνFj~uj}FμνtνγtorUFJournaloofo
HighoEnergyoPhysicsSF2018SFYWXaSFX 5.4 6
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86
vνasurνmνntFoπFψνtFaγtχvχtyFproμuγνμFχnFtopTquarkFνvνntsFwχtτFanFνlνγtronSFaFmuonFanμFtwoF
TtaρρνμFψνtsFχnFtτνFπχnalFstatνFχnFγollχsχonsFatF±oormulacFsννFtνxtℓF~ν’FwχtτFtτνFj~uj}FμνtνγtorUF
EuropeanoPhysicaloJournaloCSF2017SF__SFYYW

4.2 5

85 vνasurνmνntFoπFtτνFratχoFoπFγrossFsνγtχonsFπorFχnγlusχvνFχsolatνμTpτotonFproμuγtχonFχnFppFγollχsχonsF
atFNFsqrt{s}FOFfFXZFanμFaF~ν’FwχtτFtτνFj~uj}FμνtνγtorUFJournaloofoHighoEnergyoPhysicsSF2019SFYWXbSFX 5.4 5

84 vνasurνmνntFoπFμχππνrνntχalFγrossTsνγtχonsFoπFaFsχnρlνFtopFquarkFproμuγνμFχnFassoγχatχonFwχtτFaF
ΛosonFatFwχtτFj~uj}UFEuropeanoPhysicaloJournaloCSF2018SF_aSFXa^ 4.2 5

83 vνasurνmνntFoπFΛTτaμronFpaχrFproμuγtχonFwχtτFtτνFj~uj}FμνtνγtorFχnFprotonTprotonFγollχsχonsFatFNF
sqrt{s}faFOF~ν’UFJournaloofoHighoEnergyoPhysicsSF2017SFYWX_SFX 5.4 5

82 vνasurνmνntFoπFπourTψνtFμχππνrνntχalFγrossFsνγtχonsFχnFNFsqrt{s}faFOF~ν’FprotonTprotonFγollχsχonsF
usχnρFtτνFj~uj}FμνtνγtorUFJournaloofoHighoEnergyoPhysicsSF2015SFYWX]SFXT_^ 5.4 5

81
vνasurνmνntsFoπFtτνFproμuγtχonFγrossTsνγtχonFπorFaF¯FΛosonFχnFassoγχatχonFwχtτFΛTψνtsFχnF
protonTprotonFγollχsχonsFatFNFsqrt{s}FOFfFXZF~ν’FwχtτFtτνFj~uj}FμνtνγtorUFJournaloofoHighoEnergyo
PhysicsSF2020SFYWYWSFX

5.4 5

80
}νarγτFπorFtτνFqqFTgFNFΛovνrlχnν{Λ}Λovνrlχnν{Λ}FOFproγνssFvχaFvνγtorTΛosonFπusχonFproμuγtχonFusχnρF
protonTprotonFγollχsχonsFatFNFsqrt{s}FOFfFXZF~ν’FwχtτFtτνFj~uj}FμνtνγtorUFJournaloofoHighoEnergyo
PhysicsSF2020SFYWYWSFX

5.4 5

79 xΛsνrvatχonFoπFtτνFassoγχatνμFproμuγtχonFoπFaFtopFquarkFanμFaF¯FΛosonFχnFppFγollχsχonsFatFNFsqrt{s}FOfF
XZF~ν’FwχtτFtτνFj~uj}FμνtνγtorUFJournaloofoHighoEnergyoPhysicsSF2020SFYWYWSFX 5.4 5

78 vνasurνmνntFoπFlχρτtTΛyTlχρτtFsγattνrχnρFanμFsνarγτFπorFaxχonTlχkνFpartχγlνsFwχtτFYUYFnΛâ��XFoπFyΛRyΛF
μataFwχtτFtτνFj~uj}FμνtνγtorUFJournaloofoHighoEnergyoPhysicsSF2021SFYWYXSFX 5.4 5

77
}νarγτFπorFpaχrFproμuγtχonFoπFsγalarFlνptoquarksFμνγayχnρFχntoFπχrstTForFsνγonμTρνnνratχonFlνptonsF
anμFtopFquarksFχnFprotonâ��protonFγollχsχonsFatFNsqrt{s}OFfFXZF~ν’FwχtτFtτνFj~uj}FμνtνγtorUFEuropeano
PhysicaloJournaloCSF2021SFaXSFX

4.2 5

76
vνasurνmνntFoπFνvνntTsτapνFoΛsνrvaΛlνsFχnF±oormulacFsννFtνxtℓFνvνntsFχnFγollχsχonsFatF±oormulacF
sννFtνxtℓ´ ±oormulacFsννFtνxtℓFwχtτFtτνFj~uj}FμνtνγtorFatFtτνFuqlUFEuropeanoPhysicaloJournaloCSF2016SF
_^SFZ_]

4.2 5

75 vνasurνmνntFoπFtτνFrνlatχvνFwχμtτFμχππνrνnγνFoπFtτνFNF{k}−WτΛox{T}F{ovνrlχnν{k}}−WFOFsystνmFwχtτF
tτνFj~uj}FμνtνγtorUFJournaloofoHighoEnergyoPhysicsSF2016SFYWX^SFX 5.4 5

74 mχππνrνntχalFγrossTsνγtχonFmνasurνmνntsFπorFtτνFνlνγtrowνakFproμuγtχonFoπFμχψνtsFχnFassoγχatχonF
wχtτFaF¯FΛosonFχnFprotonâ��protonFγollχsχonsFatFj~uj}UFEuropeanoPhysicaloJournaloCSF2021SFaXSFX 4.2 5

73 }νarγτFπorFμarkFmattνrFχnFassoγχatχonFwχtτFanFνnνrρνtχγFpτotonFχnFppFγollχsχonsFatFNFsqrt{s}FOFfFXZF~ν’F
wχtτFtτνFj~uj}FμνtνγtorUFJournaloofoHighoEnergyoPhysicsSF2021SFYWYXSFX 5.4 5

72 vνasurνmνntFoπFγolourFπlowFusχnρFψνtTpullFoΛsνrvaΛlνsFχnFνvνntsFwχtτFtτνFj~uj}FνxpνrχmνntFatUF
EuropeanoPhysicaloJournaloCSF2018SF_aSFa[_ 4.2 5

71 vνasurνmνntFoπFtτνFχnγlusχvνFanμFπχμuγχalFproμuγtχonFγrossTsνγtχonsFχnFtτνFlνptonRψνtsFγτannνlFχnF
γollχsχonsFatFwχtτFtτνFj~uj}FμνtνγtorUFEuropeanoPhysicaloJournaloCSF2018SF_aSF[a_ 4.2 5

70 vνasurνmνntFoπFψνtFaγtχvχtyFχnFtopFquarkFνvνntsFusχnρFtτνFν˛…FπχnalFstatνFwχtτFtwoFΛTtaρρνμFψνtsFχnFppF
γollχsχonsFatFNFsqrt{s}faFOF~ν’FwχtτFtτνFj~uj}FμνtνγtorUFJournaloofoHighoEnergyoPhysicsSF2016SFYWX^SFX 5.4 4

69 }νarγτFπorFτνavyFμχΛosonFrνsonanγνsFχnFsνmχlνptonχγFπχnalFstatνsFχnFppFγollχsχonsFatFNsqrt{s}fXZOF~ν’F
wχtτFtτνFj~uj}FμνtνγtorUFEuropeanoPhysicaloJournaloCSF2020SFaWSFX 4.2 4
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68 jlχρnmνntFoπFtτνFj~uj}FrnnνrFmνtνγtorFχnF{unFYUFEuropeanoPhysicaloJournaloCSF2020SFaWSFX 4.2 4

67 vνasurνmνntFoπFsVˇ�FproμuγtχonFχnFassoγχatχonFwχtτFaF–´–FΛosonFwχtτFppFμataFatFaF~ν’UFJournaloofo
HighoEnergyoPhysicsSF2020SFYWYWSFX 5.4 4

66
vνasurνmνntFoπFtτνFχnγlusχvνFγrossTsνγtχonFπorFtτνFproμuγtχonFoπFψνtsFχnFassoγχatχonFwχtτFaF¯FΛosonF
χnFprotonâ��protonFγollχsχonsFatFaF~ν’FusχnρFtτνFj~uj}FμνtνγtorUFEuropeanoPhysicaloJournaloCSF2019SF
_bSFX

4.2 4

65
vνasurνmνntsFoπFμχππνrνntχalFγrossFsνγtχonsFoπFtopFquarkFpaχrFproμuγtχonFχnFassoγχatχonFwχtτFψνtsFχnF
ppFγollχsχonsFatFNFsqrt{s}fXZFOF~ν’FusχnρFtτνFj~uj}FμνtνγtorUFJournaloofoHighoEnergyoPhysicsSF2018SF
YWXaSFX

5.4 4

64 }νarγτFπorFμarkFmattνrFproμuγνμFχnFassoγχatχonFwχtτFaFsχnρlνFtopFquarkFχnFNsqrt{s}fXZOF~ν’FNppOF
γollχsχonsFwχtτFtτνFj~uj}FμνtνγtorUFEuropeanoPhysicaloJournaloCSF2021SFaXSFX 4.2 4

63
}νarγτFπorFμχψνtFrνsonanγνsFχnFνvνntsFwχtτFanFχsolatνμFγτarρνμFlνptonFusχnρFNFsqrt{s}FOFfFXZF~ν’F
protonTprotonFγollχsχonFμataFγollνγtνμFΛyFtτνFj~uj}FμνtνγtorUFJournaloofoHighoEnergyoPhysicsSF2020SF
YWYWSFX

5.4 3

62 vνasurνmνntFoπFlonρTranρνFtwoTpartχγlνFazχmutτalFγorrνlatχonsFχnF¯TΛosonFtaρρνμFppFγollχsχonsFatF
Nsqrt{s}faOFanμFXZF~ν’UFEuropeanoPhysicaloJournaloCSF2020SFaWSFX 4.2 3

61 vνasurνmνntFoπFpolarχsatχonFχnFμνγaysFχnFprotonTprotonFγollχsχonsFatF~ν’FwχtτFtτνFj~uj}FμνtνγtorUF
EuropeanoPhysicaloJournaloCSF2018SF_aSFX^Z 4.2 3

60 }νarγτFπorFνxγχtνμFνlνγtronsFsχnρlyFproμuγνμFχnFprotonâ��protonFγollχsχonsFatFJJsqrt{s}F~f~XZ~tνxtF
{~ν}tνxtF{’}JJFwχtτFtτνFj~uj}FνxpνrχmνntFatFtτνFuqlUFEuropeanoPhysicaloJournaloCSF2019SF_bSF 4.2 3

59 vνasurνmνntFoπFtτνFkFtFsplχttχnρFsγalνsFχnF¯FTgFâ��â��FνvνntsFχnFppFγollχsχonsFatFNFsqrt{s}faFOF~ν’FwχtτFtτνF
j~uj}FμνtνγtorUFJournaloofoHighoEnergyoPhysicsSF2017SFYWX_SFX 5.4 3

58 }tuμyFoπFtτνFspχnFanμFparχtyFoπFtτνFqχρρsFΛosonFχnFμχΛosonFμνγaysFwχtτFtτνFj~uj}FμνtνγtorF2015SF
_]SFX 3

57 j~uj}F{unFXFsνarγτνsFπorFμχrνγtFpaχrFproμuγtχonFoπFtτχrμTρνnνratχonFsquarksFatFtτνFuarρνFqaμronF
lollχμνrF2015SF_]SFX 3

56 vνasurνmνntFoπFJJt√}−WJJFanμFJJuamΛμaF−WJJFproμuγtχonFχnFJJtFΛar{t}JJFμχlνptonχγFνvνntsFχnFppF
γollχsχonsFatFJJsqrt{s}FfJJF_F~ν’FwχtτFtτνFj~uj}FμνtνγtorUFEuropeanoPhysicaloJournaloCSF2019SF_bSFX 4.2 3

55 mνtνrmχnatχonFoπFψνtFγalχΛratχonFanμFνnνrρyFrνsolutχonFχnFprotonâ��protonFγollχsχonsFatFNsqrt{s}FfF
a~τΛoxF{~ν’}OFusχnρFtτνFj~uj}FμνtνγtorUFEuropeanoPhysicaloJournaloCSF2020SFaWSFX 4.2 3

54 vνasurνmνntFoπFtτνFχnγlusχvνFψνtFγrossTsνγtχonFχnFprotonTprotonFγollχsχonsFatFNFsqrt{s}f_FOF~ν’FusχnρF
[U]FπΛâ��XFoπFμataFwχtτFtτνFj~uj}FμνtνγtorF2015SFYWX]SFX 3

53 {νγonstruγtχonFanμFχμνntχπχγatχonFoπFΛoostνμFμχTˇ�FsystνmsFχnFaFsνarγτFπorFqχρρsFΛosonFpaχrsFusχnρFXZF
~ν’FprotonTprotonFγollχsχonFμataFχnFj~uj}UFJournaloofoHighoEnergyoPhysicsSF2020SFYWYWSFX 5.4 3

52
}νarγτFπorFμouΛlyFanμFsχnρlyFγτarρνμFqχρρsFΛosonsFμνγayχnρFχntoFvνγtorFΛosonsFχnFmultχTlνptonFπχnalF
statνsFwχtτFtτνFj~uj}FμνtνγtorFusχnρFprotonTprotonFγollχsχonsFatFNFsqrt{matτrm{s}}FOFfFXZF~ν’UF
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