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540 yμrνormanαμFoνFtτμFj~uj}FuμvμlTXFtopoloπχαalFtrχππμrFχnF{un´ YUFEuropeanoPhysicaloJournaloCSF2022SF
aYSFX 4.2 0

539
}μarατFνorFμxotχαFγμαaysFoνFtτμFqχππsFΛosonFχntoFΛJJFovμrlχnμ{Λ}FJJFanγFmχssχnπFtransvμrsμF
momμntumFχnFppFαollχsχonsFatFJJFsqrt{s}FJJFfFXZF~μ’FwχtτFtτμFj~uj}FγμtμαtorUFJournaloofoHigho
EnergyoPhysicsSF2022SFYWYYSFX

5.4 0

538
xΛsμrvatχonFoνFμlμαtrowμakFproγuαtχonFoνFtwoFψμtsFχnFassoαχatχonFwχtτFanFχsolatμγFpτotonFanγF
mχssχnπFtransvμrsμFmomμntumSFanγFsμarατFνorFaFqχππsFΛosonFγμαayχnπFχntoFχnvχsχΛlμFpartχαlμsFatF
XZ´ JJtμxtF{~μ’}JJFwχtτFtτμFj~uj}FγμtμαtorUFEuropeanoPhysicaloJournaloCSF2022SFaYSFX

4.2 0

537
}μarατFνorFqχππsFΛosonsFγμαayχnπFχntoFnμwFspχnTWForFspχnTXFpartχαlμsFχnFνourTlμptonFνχnalFstatμsFwχtτF
tτμFj~uj}FγμtμαtorFwχtτFXZbFνΛâ��XFoνFppFαollχsχonFγataFatFJJFsqrt{s}FJJFfFXZF~μ’UFJournaloofoHigho
EnergyoPhysicsSF2022SFYWYYSFX

5.4 0

536 jtloastZcF~τμFwμxtFpμnμratχonFoνFoastF}χmulatχonFχnFj~uj}UFComputingoandoSoftwareoforoBigoScienceSF
2022SF^SFX 6 0

535
vμasurμmμntFoνFtτμFμnμrπyFrμsponsμFoνFtτμFj~uj}´ αalorχmμtμrFtoFατarπμγ´ pχonsFνromFJJ–−{pmF
}rχπτtarrowFtauF−{pmF}NrχπτtarrowFpχF−{pmF}nuF√{tauF}OnuF√{tauF}JJFμvμntsFχnF{un´ YFγataUFEuropeano
PhysicaloJournaloCSF2022SFaYSFX

4.2 0

534 ~τμFj~uj}FχnnμrFγμtμαtorFtrχππμrFpμrνormanαμFχnFppFαollχsχonsFatFXZ´ ~μ’FγurχnπFuqlF{unFYUF
EuropeanoPhysicaloJournaloCSF2022SFaYSFX 4.2

533 mμtμrmχnatχonFoνFtτμFpartonFγχstrχΛutχonFνunαtχonsFoνFtτμFprotonFusχnπFγχvμrsμFj~uj}FγataFνromFppF
αollχsχonsFatFJJsqrt{s}FfF_JJSFaFanγFXZ´ ~μ’UFEuropeanoPhysicaloJournaloCSF2022SFaYSFX 4.2 1

532
}μarατFνorF{TparχtyTvχolatχnπFsupμrsymmμtryFχnFaFνχnalFstatμFαontaχnχnπFlμptonsFanγFmanyFψμtsFwχtτF
tτμFj~uj}FμxpμrχmμntFusχnπFNsqrt{s}FfFXZτΛoxF{F~μ’}OFprotonâ��protonFαollχsχonFγataUFEuropeano
PhysicaloJournaloCSF2021SFaXSFX

4.2 2

531 vμasurμmμntFoνFtτμFtNFovμrlχnμ{t}FOtNFovμrlχnμ{t}FOFproγuαtχonFαrossFsμαtχonFχnFppFαollχsχonsFatFNF
sqrt{s}FOFfFXZF~μ’FwχtτFtτμFj~uj}FγμtμαtorUFJournaloofoHighoEnergyoPhysicsSF2021SFYWYXSFX 5.4 0

530
}μarατFνorFγarkFmattμrFχnFμvμntsFwχtτFmχssχnπFtransvμrsμFmomμntumFanγFaFqχππsFΛosonFγμαayχnπF
χntoFtwoFpτotonsFχnFppFαollχsχonsFatFNFsqrt{s}FOFfFXZF~μ’FwχtτFtτμFj~uj}FγμtμαtorUFJournaloofoHigho
EnergyoPhysicsSF2021SFYWYXSFX

5.4 2

529 }μarατFνorFtypμTrrrFsμμsawFτμavyFlμptonsFχnFγχlμptonFνχnalFstatμsFχnFppFαollχsχonsFatFNFsqrt{s}FfFXZS{tμxtF
{~μ’}}FOFwχtτFtτμFj~uj}FγμtμαtorUFEuropeanoPhysicaloJournaloCSF2021SFaXSFX 4.2 7

528 vμasurμmμntFoνFlχπτtTΛyTlχπτtFsαattμrχnπFanγFsμarατFνorFaxχonTlχkμFpartχαlμsFwχtτFYUYFnΛâ��XFoνFyΛRyΛF
γataFwχtτFtτμFj~uj}FγμtμαtorUFJournaloofoHighoEnergyoPhysicsSF2021SFYWYXSFX 5.4 5

527
}μarατFνorFqχππsFΛosonFproγuαtχonFχnFassoαχatχonFwχtτFaFτχπτTμnμrπyFpτotonFvχaFvμαtorTΛosonF
νusχonFwχtτFγμαayFχntoFΛottomFquarkFpaχrsFatFNFsqrt{s}FOFfFXZF~μ’FwχtτFtτμFj~uj}FγμtμαtorUFJournaloofo
HighoEnergyoPhysicsSF2021SFYWYXSFX

5.4 1

526
}μarατFνorFnμwFpτμnomμnaFwχtτFtopFquarkFpaχrsFχnFνχnalFstatμsFwχtτFonμFlμptonSFψμtsSFanγFmχssχnπF
transvμrsμFmomμntumFχnFppFαollχsχonsFatFNFsqrt{s}FOFfFXZF~μ’FwχtτFtτμFj~uj}FγμtμαtorUFJournaloofo
HighoEnergyoPhysicsSF2021SFYWYXSFX

5.4 6

525
}μarατFνorFnμwFpτμnomμnaFχnFμvμntsFwχtτFtwoFopposχtμTατarπμFlμptonsSFψμtsFanγFmχssχnπFtransvμrsμF
momμntumFχnFppFαollχsχonsFatFNFsqrt{matτrm{s}}FOFfFXZF~μ’FwχtτFtτμFj~uj}FγμtμαtorUFJournaloofoHigho
EnergyoPhysicsSF2021SFYWYXSFX

5.4 8

524
}μarατFνorFpaχrFproγuαtχonFoνFsαalarFlμptoquarksFγμαayχnπFχntoFνχrstTForFsμαonγTπμnμratχonFlμptonsF
anγFtopFquarksFχnFprotonâ��protonFαollχsχonsFatFNsqrt{s}OFfFXZF~μ’FwχtτFtτμFj~uj}FγμtμαtorUFEuropeano
PhysicaloJournaloCSF2021SFaXSFX

4.2 5
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523 xptχmχsatχonFoνFlarπμTraγχusFψμtFrμαonstruαtχonFνorFtτμFj~uj}FγμtμαtorFχnFXZF~μ’Fprotonâ��protonF
αollχsχonsUFEuropeanoPhysicaloJournaloCSF2021SFaXSFX 4.2 2

522
}μarατFνorFτμavyFrμsonanαμsFγμαayχnπFχntoFaFpaχrFoνF¯FΛosonsFχnFtτμFNμllF−RμllF−TμllFM−RμllFM−TOFanγFNμllF
−RμllF−TnuF{{Λar{nuF}}}OFνχnalFstatμsFusχnπFXZbFNmatτrmF{νΛ}−{TX}OFoνFprotonâ��protonFαollχsχonsFatF
Nsqrt{s}FfFXZSO~μ’FwχtτFtτμFj~uj}FγμtμαtorUFEuropeanoPhysicaloJournaloCSF2021SFaXSFX

4.2 8

521
}μarατFνorFnμwFpτμnomμnaFχnFνχnalFstatμsFwχtτFΛTψμtsFanγFmχssχnπFtransvμrsμFmomμntumFχnFNF
sqrt{matτrm{s}}FOFfFXZF~μ’FppFαollχsχonsFwχtτFtτμFj~uj}FγμtμαtorUFJournaloofoHighoEnergyoPhysicsSF
2021SFYWYXSFX

5.4 6

520
}μarατFνorFaFτμavyFqχππsFΛosonFγμαayχnπFχntoFaF¯FΛosonFanγFanotτμrFτμavyFqχππsFΛosonFχnFtτμFNμllF
μllFΛΛOFanγFNμllFμllF––OFνχnalFstatμsFχnFppFαollχsχonsFatFNsqrt{s}fXZOFNtμxtF{~μ’}OFwχtτFtτμFj~uj}F
γμtμαtorUFEuropeanoPhysicaloJournaloCSF2021SFaXSFX

4.2 7

519
}μarατFνorFγouΛlyFanγFsχnπlyFατarπμγFqχππsFΛosonsFγμαayχnπFχntoFvμαtorFΛosonsFχnFmultχTlμptonFνχnalF
statμsFwχtτFtτμFj~uj}FγμtμαtorFusχnπFprotonTprotonFαollχsχonsFatFNFsqrt{matτrm{s}}FOFfFXZF~μ’UF
JournaloofoHighoEnergyoPhysicsSF2021SFYWYXSFX

5.4 3

518 vμasurμmμntsFoνF–R–â��RFâ�¥FXFψμtFproγuαtχonFαrossTsμαtχonsFχnFppFαollχsχonsFatFNFsqrt{s}FOFfFXZF~μ’F
wχtτFtτμFj~uj}FγμtμαtorUFJournaloofoHighoEnergyoPhysicsSF2021SFYWYXSFX 5.4 0

517 }μarατFνorFατarπμγFqχππsFΛosonsFγμαayχnπFχntoFaFtopFquarkFanγFaFΛottomFquarkFatFNFsqrt{matτrm{s}}F
OFfFXZF~μ’FwχtτFtτμFj~uj}FγμtμαtorUFJournaloofoHighoEnergyoPhysicsSF2021SFYWYXSFX 5.4 8

516 vμasurμmμntsFoνFqχππsFΛosonsFγμαayχnπFtoFΛottomFquarksFνromFvμαtorFΛosonFνusχonFproγuαtχonF
wχtτFtτμFj~uj}FμxpμrχmμntFatFNsqrt{s}fXZStμxtF{~μ’}OUFEuropeanoPhysicaloJournaloCSF2021SFaXSFX 4.2 0

515
}μarατFνorFpaχrFproγuαtχonFoνFtτχrγTπμnμratχonFsαalarFlμptoquarksFγμαayχnπFχntoFaFtopFquarkFanγFaF
ˇ�TlμptonFχnFppFαollχsχonsFatFNFsqrt{s}FOFfFXZF~μ’FwχtτFtτμFj~uj}FγμtμαtorUFJournaloofoHighoEnergyo
PhysicsSF2021SFYWYXSFX

5.4 6

514 }μarατFνorFsupμrsymmμtryFχnFμvμntsFwχtτFνourForFmorμFατarπμγFlμptonsFχnFXZbFνΛâ��XFoνFNFsqrt{s}FOFfF
XZF~μ’FppFαollχsχonsFwχtτFtτμFj~uj}FγμtμαtorUFJournaloofoHighoEnergyoPhysicsSF2021SFYWYXSFX 5.4 2

513
mμtμrmχnatχonFoνFtτμFpartonFγχstrχΛutχonFνunαtχonsFoνFtτμFprotonFνromFj~uj}FmμasurμmμntsFoνF
γχννμrμntχalF–´–FanγF¯FΛosonFproγuαtχonFχnFassoαχatχonFwχtτFψμtsUFJournaloofoHighoEnergyoPhysicsSF2021
SFYWYXSFX

5.4 1

512 vμasurμmμntsFoνFγχννμrμntχalFαrossTsμαtχonsFχnFνourTlμptonFμvμntsFχnFXZF~μ’FprotonTprotonF
αollχsχonsFwχtτFtτμFj~uj}FγμtμαtorUFJournaloofoHighoEnergyoPhysicsSF2021SFYWYXSFX 5.4 0

511 jFsμarατFνorFtτμFγμαaysFoνFstoppμγFlonπTlχvμγFpartχαlμsFatFNFsqrt{matτrm{s}}FOFfFXZF~μ’FwχtτFtτμF
j~uj}FγμtμαtorUFJournaloofoHighoEnergyoPhysicsSF2021SFYWYXSFX 5.4 1

510 vuonFrμαonstruαtχonFanγFχγμntχνχαatχonFμννχαχμnαyFχnFj~uj}FusχnπFtτμFνullF{unFYFppFαollχsχonFγataFsμtF
atFNsqrt{s}fXZOF~μ’UFEuropeanoPhysicaloJournaloCSF2021SFaXSFX 4.2 13

509 vμasurμmμntFoνFτaγronχαFμvμntFsτapμsFχnFτχπτTp~FmultχψμtFνχnalFstatμsFatFNFsqrt{s}FOFfFXZF~μ’FwχtτF
tτμFj~uj}FγμtμαtorUFJournaloofoHighoEnergyoPhysicsSF2021SFYWYXSFX 5.4 3

508
}μarατFνorFsquarksFanγFπluχnosFχnFνχnalFstatμsFwχtτFψμtsFanγFmχssχnπFtransvμrsμFmomμntumFusχnπFXZbF
νΛâ��XFoνFNFsqrt{s}FOFfFXZF~μ’FppFαollχsχonFγataFwχtτFtτμFj~uj}FγμtμαtorUFJournaloofoHighoEnergyoPhysicsSF
2021SFYWYXSFX

5.4 8

507 mχννμrμntχalFαrossTsμαtχonFmμasurμmμntsFνorFtτμFμlμαtrowμakFproγuαtχonFoνFγχψμtsFχnFassoαχatχonF
wχtτFaF¯FΛosonFχnFprotonâ��protonFαollχsχonsFatFj~uj}UFEuropeanoPhysicaloJournaloCSF2021SFaXSFX 4.2 5

506 vμasurμmμntsFoνF–qFanγF¯qFproγuαtχonFχnFtτμFNqFrχπτtarrowFΛΛar{Λ}OFγμαayFατannμlFχnFppF
αollχsχonsFatFNXZStμxtF{~μ}tμxtF{’}OFwχtτFtτμFj~uj}FγμtμαtorUFEuropeanoPhysicaloJournaloCSF2021SFaXSFX 4.2 7
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505 }μarατFνorFγarkFmattμrFχnFassoαχatχonFwχtτFanFμnμrπμtχαFpτotonFχnFppFαollχsχonsFatFNFsqrt{s}FOFfFXZF~μ’F
wχtτFtτμFj~uj}FγμtμαtorUFJournaloofoHighoEnergyoPhysicsSF2021SFYWYXSFX 5.4 5

504 }μarατFνorFsquarksFanγFπluχnosFχnFνχnalFstatμsFwχtτFonμFχsolatμγFlμptonSFψμtsSFanγFmχssχnπFtransvμrsμF
momμntumFatFNsqrt{s}fXZOF~μ’FwχtτFtτμFj~uj}FγμtμαtorUFEuropeanoPhysicaloJournaloCSF2021SFaXSFX 4.2 0

503 vμasurμmμntFoνFsχnπlμFtopTquarkFproγuαtχonFχnFassoαχatχonFwχtτFaF–FΛosonFχnFtτμFsχnπlμTlμptonF
ατannμlFatFNsqrt{s}FfFaStμxtF{~μ’}OFwχtτFtτμFj~uj}FγμtμαtorUFEuropeanoPhysicaloJournaloCSF2021SFaXSFX 4.2 1

502 sμtFμnμrπyFsαalμFanγFrμsolutχonFmμasurμγFχnFprotonâ��protonFαollχsχonsFatFNsqrt{s}fXZOF~μ’FwχtτFtτμF
j~uj}FγμtμαtorUFEuropeanoPhysicaloJournaloCSF2021SFaXSFX 4.2 11

501
vμasurμmμntsFoνFtτμFχnαlusχvμFanγFγχννμrμntχalFproγuαtχonFαrossFsμαtχonsFoνFaFtopTquarkâ��antχquarkF
paχrFχnFassoαχatχonFwχtτFaF¯FΛosonFatFNsqrt{s}FfFXZOF~μ’FwχtτFtτμFj~uj}FγμtμαtorUFEuropeanoPhysicalo
JournaloCSF2021SFaXSFX

4.2 1

500 }μarατFνorFγarkFmattμrFproγuαμγFχnFassoαχatχonFwχtτFaFsχnπlμFtopFquarkFχnFNsqrt{s}fXZOF~μ’FNppOF
αollχsχonsFwχtτFtτμFj~uj}FγμtμαtorUFEuropeanoPhysicaloJournaloCSF2021SFaXSFX 4.2 4

499
vμasurμmμntsFoνFtopTquarkFpaχrFsχnπlμTFanγFγouΛlμTγχννμrμntχalFαrossTsμαtχonsFχnFtτμFallTτaγronχαF
ατannμlFχnFppFαollχsχonsFatFNFsqrt{matτrm{s}}FOFfFXZF~μ’FusχnπFtτμFj~uj}FγμtμαtorUFJournaloofoHigho
EnergyoPhysicsSF2021SFYWYXSFX

5.4 2

498 }μarατFνorFpτμnomμnaFΛμyonγFtτμF}tanγarγFvoγμlFχnFμvμntsFwχtτFlarπμFΛTψμtFmultχplχαχtyFusχnπFtτμF
j~uj}FγμtμαtorFatFtτμFuqlUFEuropeanoPhysicaloJournaloCSF2021SFaXSFX 4.2 1

497
}μarατFνorFγarkFmattμrFproγuαμγFχnFassoαχatχonFwχtτFaF}tanγarγFvoγμlFqχππsFΛosonFγμαayχnπFχntoF
ΛTquarksFusχnπFtτμFνullF{unFYFγatasμtFνromFtτμFj~uj}FγμtμαtorUFJournaloofoHighoEnergyoPhysicsSF2021SF
YWYXSFX

5.4 0

496 vμasurμmμntFoνFtτμFproγuαtχonFαrossFsμαtχonFoνFpaχrsFoνFχsolatμγFpτotonsFχnFppFαollχsχonsFatFXZF~μ’F
wχtτFtτμFj~uj}FγμtμαtorUFJournaloofoHighoEnergyoPhysicsSF2021SFYWYXSFX 5.4 0

495
}μarατFνorFμxotχαFγμαaysFoνFtτμFqχππsFΛosonFχntoFlonπTlχvμγFpartχαlμsFχnFppFαollχsχonsFatFJJFsqrt{s}FJJF
fFXZF~μ’FusχnπFγχsplaαμγFvμrtχαμsFχnFtτμFj~uj}FχnnμrFγμtμαtorUFJournaloofoHighoEnergyoPhysicsSF2021SF
YWYXSFX

5.4 0

494
}μarατFνorFατarπχnoâ��nμutralχnoFpaχrFproγuαtχonFχnFνχnalFstatμsFwχtτFtτrμμFlμptonsFanγFmχssχnπF
transvμrsμFmomμntumFχnFJJsqrt{s}FfFXZJJ´ ~μ’FppFαollχsχonsFwχtτFtτμFj~uj}FγμtμαtorUFEuropeano
PhysicaloJournaloCSF2021SFaXSFX

4.2 1

493 lonνχπuratχonFanγFpμrνormanαμFoνFtτμFj~uj}FΛTψμtFtrχππμrsFχnF{unFYUFEuropeanoPhysicaloJournaloCSF
2021SFaXSFX 4.2 1

492
vμasurμmμntFoνFΛTquarkFνraπmμntatχonFpropμrtχμsFχnFψμtsFusχnπFtτμFγμαayFk´–FTgFsVˇ�t´–FχnFppF
αollχsχonsFatFJJFsqrt{s}FJJFfFXZF~μ’FwχtτFtτμFj~uj}FγμtμαtorUFJournaloofoHighoEnergyoPhysicsSF2021SF
YWYXSFX

5.4 0

491 qχππsFΛosonFproγuαtχonFαrossTsμαtχonFmμasurμmμntsFanγFtτμχrFno~FχntμrprμtatχonFχnFtτμFN[μllFOF
γμαayFατannμlFatFNsqrt{s}fOXZF~μ’FwχtτFtτμFj~uj}FγμtμαtorUFEuropeanoPhysicaloJournaloCSF2020SFaWSFX 4.2 12

490 }μarατFνorFpaχrsFoνFsαalarFlμptoquarksFγμαayχnπFχntoFquarksFanγFμlμαtronsForFmuonsFχnFNFsqrt{s}FOFfFXZF
~μ’FppFαollχsχonsFwχtτFtτμFj~uj}FγμtμαtorUFJournaloofoHighoEnergyoPhysicsSF2020SFYWYWSFX 5.4 8

489 }μarατFνorFγarkFmattμrFtowarγsFtτμFpalaαtχαFlμntrμFwχtτFXXFyμarsFoνFjw~j{n}FγataUFPhysicsoLetters,o
SectionoB:oNuclear,oElementaryoParticleoandoHigh-EnergyoPhysicsSF2020SFaW]SFXZ][Zb 4.2 12

488 }μarατFνorFsquarksFanγFπluχnosFχnFνχnalFstatμsFwχtτFsamμTsχπnFlμptonsFanγFψμtsFusχnπFXZbFνΛâ��XFoνFγataF
αollμαtμγFwχtτFtτμFj~uj}FγμtμαtorUFJournaloofoHighoEnergyoPhysicsSF2020SFYWYWSFX 5.4 8
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487 yμrνormanαμFoνFμlμαtronFanγFpτotonFtrχππμrsFχnFj~uj}FγurχnπFuqlF{unFYUFEuropeanoPhysicaloJournalo
CSF2020SFaWSFX 4.2 30

486 }μarατFνorFtopFsquarksFχnFμvμntsFwχtτFaFqχππsForF¯FΛosonFusχnπFXZbFνΛN−{TX}OFoνFppFαollχsχonFγataFatF
Nsqrt{s}fXZOF~μ’FwχtτFtτμFj~uj}FγμtμαtorUFEuropeanoPhysicaloJournaloCSF2020SFaWSFX 4.2 1

485 nvχγμnαμFνorFNtΛar{t}tΛar{t}OFproγuαtχonFχnFtτμFmultχlμptonFνχnalFstatμFχnFprotonâ��protonFαollχsχonsFatF
Nsqrt{s}fXZOFNtμxtF{~μ’}OFwχtτFtτμFj~uj}FγμtμαtorUFEuropeanoPhysicaloJournaloCSF2020SFaWSFX 4.2 8

484 }μarατFνorFτμavyFγχΛosonFrμsonanαμsFχnFsμmχlμptonχαFνχnalFstatμsFχnFppFαollχsχonsFatFNsqrt{s}fXZOF~μ’F
wχtτFtτμFj~uj}FγμtμαtorUFEuropeanoPhysicaloJournaloCSF2020SFaWSFX 4.2 4

483
}μarατFνorFaFsαalarFpartnμrFoνFtτμFtopFquarkFχnFtτμFallTτaγronχαFNt{Λar{t}}OFplusFmχssχnπFtransvμrsμF
momμntumFνχnalFstatμFatFNsqrt{s}fXZOF~μ’FwχtτFtτμFj~uj}FγμtμαtorUFEuropeanoPhysicaloJournaloCSF
2020SFaWSFX

4.2 17

482 {μχntμrprμtatχonFoνFuqlF{μsultsFνorFwμwFyτysχαscF}tatusFanγFrμαommμnγatχonsFaνtμrF{unFYUFSciPosto
PhysicsSF2020SFbSF 6.1 17

481 jlχπnmμntFoνFtτμFj~uj}FrnnμrFmμtμαtorFχnF{unFYUFEuropeanoPhysicaloJournaloCSF2020SFaWSFX 4.2 4

480 mμtμrmχnatχonFoνFψμtFαalχΛratχonFanγFμnμrπyFrμsolutχonFχnFprotonâ��protonFαollχsχonsFatFNsqrt{s}FfF
a~τΛoxF{~μ’}OFusχnπFtτμFj~uj}FγμtμαtorUFEuropeanoPhysicaloJournaloCSF2020SFaWSFX 4.2 3

479 }μarατFνorFNFtovμrlχnμ{t}FOFrμsonanαμsFχnFνullyFτaγronχαFνχnalFstatμsFχnFppFαollχsχonsFatFNFsqrt{s}FOFfFXZF
~μ’FwχtτFtτμFj~uj}FγμtμαtorUFJournaloofoHighoEnergyoPhysicsSF2020SFYWYWSFX 5.4 6

478 {μαonstruαtχonFanγFχγμntχνχαatχonFoνFΛoostμγFγχTˇ�FsystμmsFχnFaFsμarατFνorFqχππsFΛosonFpaχrsFusχnπFXZF
~μ’FprotonTprotonFαollχsχonFγataFχnFj~uj}UFJournaloofoHighoEnergyoPhysicsSF2020SFYWYWSFX 5.4 3

477 yμrνormanαμFoνFtτμFmχssχnπFtransvμrsμFmomμntumFtrχππμrsFνorFtτμFj~uj}FγμtμαtorFγurχnπF{unTYF
γataFtakχnπUFJournaloofoHighoEnergyoPhysicsSF2020SFYWYWSFX 5.4 8

476 }μarατFνorFnμwFnonTrμsonantFpτμnomμnaFχnFτχπτTmassFγχlμptonFνχnalFstatμsFwχtτFtτμFj~uj}F
γμtμαtorUFJournaloofoHighoEnergyoPhysicsSF2020SFYWYWSFX 5.4 9

475 vμasurμmμntsFoνFtτμFqχππsFΛosonFχnαlusχvμFanγFγχννμrμntχalFνχγuαχalFαrossFsμαtχonsFχnFtτμF[NμllFOF
γμαayFατannμlFatFNsqrt{s}OFfFXZF~μ’UFEuropeanoPhysicaloJournaloCSF2020SFaWSFX 4.2 9

474
}μarατFνorFγχrμαtFproγuαtχonFoνFμlμαtrowμakχnosFχnFνχnalFstatμsFwχtτFonμFlμptonSFmχssχnπFtransvμrsμF
momμntumFanγFaFqχππsFΛosonFγμαayχnπFχntoFtwoFΛTψμtsFχnFNppOFαollχsχonsFatFNsqrt{s}fXZOF~μ’FwχtτF
tτμFj~uj}FγμtμαtorUFEuropeanoPhysicaloJournaloCSF2020SFaWSFX

4.2 13

473
vμasurμmμntsFoνFtτμFproγuαtχonFαrossTsμαtχonFνorFaF¯FΛosonFχnFassoαχatχonFwχtτFΛTψμtsFχnF
protonTprotonFαollχsχonsFatFNFsqrt{s}FOFfFXZF~μ’FwχtτFtτμFj~uj}FγμtμαtorUFJournaloofoHighoEnergyo
PhysicsSF2020SFYWYWSFX

5.4 5

472
}μarατFνorFtτμFqqFTgFNFΛovμrlχnμ{Λ}Λovμrlχnμ{Λ}FOFproαμssFvχaFvμαtorTΛosonFνusχonFproγuαtχonFusχnπF
protonTprotonFαollχsχonsFatFNFsqrt{s}FOFfFXZF~μ’FwχtτFtτμFj~uj}FγμtμαtorUFJournaloofoHighoEnergyo
PhysicsSF2020SFYWYWSFX

5.4 5

471 xΛsμrvatχonFoνFtτμFassoαχatμγFproγuαtχonFoνFaFtopFquarkFanγFaF¯FΛosonFχnFppFαollχsχonsFatFNFsqrt{s}FOfF
XZF~μ’FwχtτFtτμFj~uj}FγμtμαtorUFJournaloofoHighoEnergyoPhysicsSF2020SFYWYWSFX 5.4 5

470 vμasurμmμntsFoνFtopTquarkFpaχrFspχnFαorrμlatχonsFχnFtτμFNμmuFOFατannμlFatFNsqrt{s}FfFXZOF~μ’FusχnπF
ppFαollχsχonsFχnFtτμFj~uj}FγμtμαtorUFEuropeanoPhysicaloJournaloCSF2020SFaWSFX 4.2 8
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469 vμasurμmμntFoνFtτμFαrossTsμαtχonFanγFατarπμFasymmμtryFoνF–FΛosonsFproγuαμγFχnFprotonâ��protonF
αollχsχonsFatFNsqrt{s}fa~tμxtF{~μ’}OFwχtτFtτμFj~uj}FγμtμαtorUFEuropeanoPhysicaloJournaloCSF2019SF_bSFX 4.2 11

468 nlμαtronFrμαonstruαtχonFanγFχγμntχνχαatχonFχnFtτμFj~uj}FμxpμrχmμntFusχnπFtτμFYWX]FanγFYWX^FuqlF
protonâ��protonFαollχsχonFγataFatFNsqrt{s}FfFXZOFNtμxtF{~μ’}OUFEuropeanoPhysicaloJournaloCSF2019SF_bSFX 4.2 37

467
}μarατμsFνorFsαalarFlμptoquarksFanγFγχννμrμntχalFαrossTsμαtχonFmμasurμmμntsFχnFγχlμptonâ��γχψμtF
μvμntsFχnFprotonâ��protonFαollχsχonsFatFaFαμntrμToνTmassFμnμrπyFoνFNvarvμα{sqrt{s}}OFfFXZF~μ’FwχtτFtτμF
j~uj}FμxpμrχmμntUFEuropeanoPhysicaloJournaloCSF2019SF_bSFX

4.2 15

466
vμasurμmμntFoνF’qSFNFmatτrm{q}toFmatτrm{Λ}ovμrlχnμ{matτrm{Λ}}FOFproγuαtχonFasFaFνunαtχonFoνF
tτμFvμαtorTΛosonFtransvμrsμFmomμntumFχnFXZF~μ’FppFαollχsχonsFwχtτFtτμFj~uj}FγμtμαtorUFJournaloofo
HighoEnergyoPhysicsSF2019SFYWXbSFX

5.4 8

465 yμrνormanαμFoνFtopTquarkFanγFNvarvμα{–}OTΛosonFtaππχnπFwχtτFj~uj}FχnF{unFYFoνFtτμFuqlUFEuropeano
PhysicaloJournaloCSF2019SF_bSFX 4.2 19

464
}μarατFνorFvultχmμssμnπμrF}ourαμsFoνFpravχtatχonalF–avμsFanγFqχπτTμnμrπyFwμutrχnosFwχtτF
jγvanαμγFurpxFγurχnπFrtsFoχrstFxΛsμrvχnπF{unSFjw~j{n}SFanγFrαμluΛμUFAstrophysicaloJournalSF2019SF
a_WSFXZ[

4.7 23

463 nlμαtronFanγFpτotonFμnμrπyFαalχΛratχonFwχtτFtτμFj~uj}FγμtμαtorFusχnπFYWX]â��YWX^FuqlF
protonTprotonFαollχsχonFγataUFJournaloofoInstrumentationSF2019SFX[SFyWZWX_TyWZWX_ 1 25

462 }μarατFνorFγouΛlyFατarπμγFsαalarFΛosonsFγμαayχnπFχntoFsamμTsχπnFΛosonFpaχrsFwχtτFtτμFj~uj}F
γμtμαtorUFEuropeanoPhysicaloJournaloCSF2019SF_bSF]a 4.2 20

461 vμasurμmμntFoνFtτμFpτotonFχγμntχνχαatχonFμννχαχμnαχμsFwχtτFtτμFj~uj}FγμtμαtorFusχnπFuqlF{unFYF
γataFαollμαtμγFχnFYWX]FanγFYWX^UFEuropeanoPhysicaloJournaloCSF2019SF_bSFX 4.2 26

460 vμasurμmμntFoνFtτμFratχoFoνFαrossFsμαtχonsFνorFχnαlusχvμFχsolatμγTpτotonFproγuαtχonFχnFppFαollχsχonsF
atFNFsqrt{s}FOFfFXZFanγFaF~μ’FwχtτFtτμFj~uj}FγμtμαtorUFJournaloofoHighoEnergyoPhysicsSF2019SFYWXbSFX 5.4 5

459
}μarατFνorFpaχrFproγuαtχonFoνFqχππsFΛosonsFχnFtτμFNFΛovμrlχnμ{Λ}Λovμrlχnμ{Λ}FOFνχnalFstatμFusχnπF
protonTprotonFαollχsχonsFatFNFsqrt{s}fXZFOF~μ’FwχtτFtτμFj~uj}FγμtμαtorUFJournaloofoHighoEnergyo
PhysicsSF2019SFYWXbSFX

5.4 31

458 lonstraχntsFonFmμγχatorTΛasμγFγarkFmattμrFanγFsαalarFγarkFμnμrπyFmoγμlsFusχnπFNFsqrt{s}FOFfFXZF~μ’F
ppFαollχsχonFγataFαollμαtμγFΛyFtτμFj~uj}FγμtμαtorUFJournaloofoHighoEnergyoPhysicsSF2019SFYWXbSFX 5.4 31

457 vμasurχnπFtτμFatmospτμrχαFnμutrχnoFosαχllatχonFparamμtμrsFanγFαonstraχnχnπFtτμFZRXFnμutrχnoF
moγμlFwχtτFtμnFyμarsFoνFjw~j{n}FγataUFJournaloofoHighoEnergyoPhysicsSF2019SFYWXbSFX 5.4 10

456 jw~j{n}FwμutrχnoF}μarατFνorF~χmμFanγF}paαμFlorrμlatχonsFwχtτFrαμluΛμFqχπτTμnμrπyFwμutrχnoF
nvμntsUFAstrophysicaloJournalSF2019SFa_bSFXWa 4.7 3

455 vμasurμmμntFoνFνχγuαχalFanγFγχννμrμntχalFN–−R–−TOFproγuαtχonFαrossTsμαtχonsFatFNsqrt{s}fXZOF~μ’F
wχtτFtτμFj~uj}FγμtμαtorUFEuropeanoPhysicaloJournaloCSF2019SF_bSFX 4.2 16

454 vμasurμmμntFoνFN–−{pmF}OTΛosonFanγF¯TΛosonFproγuαtχonFαrossTsμαtχonsFχnFppFαollχsχonsFatF
Nsqrt{s}fYU_^OF~μ’FwχtτFtτμFj~uj}FγμtμαtorUFEuropeanoPhysicaloJournaloCSF2019SF_bSFX 4.2 2

453
vμasurμmμntFoνFtτμFχnαlusχvμFαrossTsμαtχonFνorFtτμFproγuαtχonFoνFψμtsFχnFassoαχatχonFwχtτFaF¯FΛosonF
χnFprotonâ��protonFαollχsχonsFatFaF~μ’FusχnπFtτμFj~uj}FγμtμαtorUFEuropeanoPhysicaloJournaloCSF2019SF
_bSFX

4.2 4

452 j~uj}FΛTψμtFχγμntχνχαatχonFpμrνormanαμFanγFμννχαχμnαyFmμasurμmμntFwχtτFNt{Λar{t}}OFμvμntsFχnFppF
αollχsχonsFatFNsqrt{s}fXZOF~μ’UFEuropeanoPhysicaloJournaloCSF2019SF_bSFX 4.2 43
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451
vμasurμmμntsFoνFtopTquarkFpaχrFγχννμrμntχalFanγFγouΛlμTγχννμrμntχalFαrossTsμαtχonsFχnFtτμFNμllFORψμtsF
ατannμlFwχtτFppFαollχsχonsFatFNsqrt{s}fXZOF~μ’FusχnπFtτμFj~uj}FγμtμαtorUFEuropeanoPhysicaloJournaloC
SF2019SF_bSFX

4.2 13

450 jF}μarατFνorFlosmχαFwμutrχnoFanγFpammaT{ayFnmχttχnπF~ransχμntsFχnF_UZFyrFoνFjw~j{n}FanγFoμrmχF
uj~FmataUFAstrophysicaloJournalSF2019SFaa^SFba 4.7 3

449 ~τμFsμarατFνorFτχπτTμnμrπyFnμutrχnosFαoχnαχγμntFwχtτFνastFraγχoFΛurstsFwχtτFtτμFjw~j{n}FnμutrχnoF
tμlμsαopμUFMonthlyoNoticesoofotheoRoyaloAstronomicaloSocietySF2019SF[aYSFXa[TXbZ 4.3 7

448
}μarατFνorFaγγχtχonalFτμavyFnμutralFqχππsFanγFπauπμFΛosonsFχnFtτμFγχtauFνχnalFstatμFproγuαμγFχnFZ^F
νΛâ��XFoνFppFαollχsχonsFatFNFsqrt{s}fXZFOF~μ’FwχtτFtτμFj~uj}FγμtμαtorUFJournaloofoHighoEnergyoPhysicsSF
2018SFYWXaSFX

5.4 81

447 vμasurμmμntFoνFtτμFαrossTsμαtχonFνorFproγuαχnπFaF–FΛosonFχnFassoαχatχonFwχtτFaFsχnπlμFtopFquarkFχnF
ppFαollχsχonsFatFNFsqrt{s}fXZFOF~μ’FwχtτFj~uj}UFJournaloofoHighoEnergyoPhysicsSF2018SFYWXaSFX 5.4 10

446 vμasurμmμntFoνFtτμFTΛosonFmassFχnFppFαollχsχonsFatFwχtτFtτμFj~uj}FγμtμαtorUFEuropeanoPhysicalo
JournaloCSF2018SF_aSFXXW 4.2 59

445 }μarατFνorFnμwFpτμnomμnaFχnFτχπτTmassFνχnalFstatμsFwχtτFaFpτotonFanγFaFψμtFνromFαollχsχonsFatFfF
XZ´ ~μ’FwχtτFtτμFj~uj}FγμtμαtorUFEuropeanoPhysicaloJournaloCSF2018SF_aSFXWY 4.2 7

444 }μarατFνorFtτμFγχrμαtFproγuαtχonFoνFατarπχnosFanγFnμutralχnosFχnFνχnalFstatμsFwχtτFtauFlμptonsFχnF
αollχsχonsFwχtτFtτμFj~uj}FγμtμαtorUFEuropeanoPhysicaloJournaloCSF2018SF_aSFX][ 4.2 23

443 vμasurμmμntFoνFlonπχtuγχnalFνlowFγμαorrμlatχonsFχnFyΛRyΛFαollχsχonsFatFanγF]UWYF~μ’FwχtτFtτμF
j~uj}FγμtμαtorUFEuropeanoPhysicaloJournaloCSF2018SF_aSFX[Y 4.2 35

442 vμasurμmμntFoνFquarkonχumFproγuαtχonFχnFprotonTlμaγFanγFprotonTprotonFαollχsχonsFatFwχtτFtτμF
j~uj}FγμtμαtorUFEuropeanoPhysicaloJournaloCSF2018SF_aSFX_X 4.2 35

441 vμasurμmμntFoνFγχννμrμntχalFαrossTsμαtχonsFoνFaFsχnπlμFtopFquarkFproγuαμγFχnFassoαχatχonFwχtτFaF
ΛosonFatFwχtτFj~uj}UFEuropeanoPhysicaloJournaloCSF2018SF_aSFXa^ 4.2 5

440 }μarατFνorFτμavyFrμsonanαμsFχnFtτμFanγFνχnalFstatμsFusχnπFprotonTprotonFαollχsχonsFatF´ FwχtτFtτμF
j~uj}FγμtμαtorUFEuropeanoPhysicaloJournaloCSF2018SF_aSFYbZ 4.2 41

439 jFsμarατFνorFpaχrTproγuαμγFrμsonanαμsFχnFνourTψμtFνχnalFstatμsFatFwχtτFtτμFj~uj}FγμtμαtorUFEuropeano
PhysicaloJournaloCSF2018SF_aSFY]W 4.2 28

438
}μarατFνorFτμavyFrμsonanαμsFγμαayχnπFχntoFaF–ForF¯FΛosonFanγFaFqχππsFΛosonFχnFνχnalFstatμsFwχtτF
lμptonsFanγFΛTψμtsFχnFZ^FνΛâ��XFoνFNFsqrt{s}fXZFOF~μ’FppFαollχsχonsFwχtτFtτμFj~uj}FγμtμαtorUFJournaloofo
HighoEnergyoPhysicsSF2018SFYWXaSFX

5.4 26

437 }μarατFνorFτμavyFrμsonanαμsFγμαayχnπFχntoFχnFtτμFνχnalFstatμFχnFαollχsχonsFatFwχtτFtτμFj~uj}F
γμtμαtorUFEuropeanoPhysicaloJournaloCSF2018SF_aSFY[ 4.2 47

436 mχrμαtFtopTquarkFγμαayFwχγtτFmμasurμmμntFχnFtτμFlμptonRψμtsFατannμlFatFwχtτFtτμFj~uj}F
μxpμrχmμntUFEuropeanoPhysicaloJournaloCSF2018SF_aSFXYb 4.2 11

435 }μarατFνorF–F–V–F¯FrμsonanαμFproγuαtχonFχnFâ��˛‰qqFνχnalFstatμsFχnFppFαollχsχonsFatFNFsqrt{s}fXZFOF~μ’F
wχtτFtτμFj~uj}FγμtμαtorUFJournaloofoHighoEnergyoPhysicsSF2018SFYWXaSFX 5.4 22

434 vμasurμmμntFoνFtτμFqχππsFΛosonFαouplχnπFpropμrtχμsFχnFtτμFqFTgF¯¯PFTgF[â��FγμαayFατannμlFatFNF
sqrt{s}fXZFOF~μ’FwχtτFtτμFj~uj}FγμtμαtorUFJournaloofoHighoEnergyoPhysicsSF2018SFYWXaSFX 5.4 36
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433 jllTνlavorF}μarατFνorFaFmχννusμFoluxFoνFlosmχαFwμutrχnosFwχtτFwχnμF μarsFoνFjw~j{n}FmataUF
AstrophysicaloJournaloLettersSF2018SFa]ZSFu_ 7.9 29

432 vμasurμmμntFoνFχnαlusχvμFψμtFanγFγχψμtFαrossTsμαtχonsFχnFprotonTprotonFαollχsχonsFatFNFsqrt{s}fXZFOF
~μ’FwχtτFtτμFj~uj}FγμtμαtorUFJournaloofoHighoEnergyoPhysicsSF2018SFYWXaSFX 5.4 12

431 }μarατFνorFγarkFmattμrFproγuαμγFχnFassoαχatχonFwχtτFΛottomForFtopFquarksFχnF´ ~μ’FαollχsχonsFwχtτF
tτμFj~uj}FγμtμαtorUFEuropeanoPhysicaloJournaloCSF2018SF_aSFXa 4.2 32

430 }μarατFνorFγouΛlyFατarπμγFqχππsFΛosonFproγuαtχonFχnFmultχTlμptonFνχnalFstatμsFwχtτFtτμFj~uj}F
γμtμαtorFusχnπFprotonTprotonFαollχsχonsFatUFEuropeanoPhysicaloJournaloCSF2018SF_aSFXbb 4.2 55

429 vμasurμmμntFoνFpolarχsatχonFχnFγμαaysFχnFprotonTprotonFαollχsχonsFatF~μ’FwχtτFtτμFj~uj}FγμtμαtorUF
EuropeanoPhysicaloJournaloCSF2018SF_aSFX^Z 4.2 3

428 }μarατμsFνorFτμavyF¯¯FanγF¯–FrμsonanαμsFχnFtτμFâ��â��qqFanγF˛‰˛‰qqFνχnalFstatμsFχnFppFαollχsχonsFatFNF
sqrt{s}fXZFOF~μ’FwχtτFtτμFj~uj}FγμtμαtorUFJournaloofoHighoEnergyoPhysicsSF2018SFYWXaSFX 5.4 17

427
vμasurμmμntFoνFγχννμrμntχalFαrossFsμαtχonsFanγF–RV–â��FαrossTsμαtχonFratχosFνorF–FΛosonFproγuαtχonF
χnFassoαχatχonFwχtτFψμtsFatFNFsqrt{s}faFOF~μ’FwχtτFtτμFj~uj}FγμtμαtorUFJournaloofoHighoEnergyoPhysicsSF
2018SFYWXaSFX

5.4 7

426 yromptFanγFnonTpromptFμllχptχαFνlowFχnFyΛRyΛFαollχsχonsFatF~μvFwχtτFtτμFj~uj}FγμtμαtorUFEuropeano
PhysicaloJournaloCSF2018SF_aSF_a[ 4.2 8

425 }μarατFνorFqχππsFΛosonFpaχrFproγuαtχonFχnFtτμFατannμlFusχnπFαollχsχonFγataFrμαorγμγFatF~μ’FwχtτFtτμF
j~uj}FγμtμαtorUFEuropeanoPhysicaloJournaloCSF2018SF_aSFXWW_ 4.2 21

424 vμasurμmμntFoνFαolourFνlowFusχnπFψμtTpullFoΛsμrvaΛlμsFχnFμvμntsFwχtτFtτμFj~uj}FμxpμrχmμntFatUF
EuropeanoPhysicaloJournaloCSF2018SF_aSFa[_ 4.2 5

423
}μarατFνorFaFnμwFτμavyFπauπμTΛosonFrμsonanαμFγμαayχnπFχntoFaFlμptonFanγFmχssχnπFtransvμrsμF
momμntumFχnFZ^FνΛFoνFαollχsχonsFatF´ ~μ’FwχtτFtτμFj~uj}FμxpμrχmμntUFEuropeanoPhysicaloJournaloCSF
2018SF_aSF[WX

4.2 23

422 }μarατFνorFnμwFpτμnomμnaFχnFμvμntsFwχtτFsamμTατarπμFlμptonsFanγFΛTψμtsFχnFppFαollχsχonsFatFNF
sqrt{s}fXZFOF~μ’FwχtτFtτμFj~uj}FγμtμαtorUFJournaloofoHighoEnergyoPhysicsSF2018SFYWXaSFX 5.4 21

421 vμasurμmμntFoνFtτμFazχmutτalFanχsotropyFoνFατarπμγFpartχαlμsFproγuαμγFχnFfF]UWY´ ~μ’FyΛRyΛF
αollχsχonsFwχtτFtτμFj~uj}FγμtμαtorUFEuropeanoPhysicaloJournaloCSF2018SF_aSFbb_ 4.2 21

420 yμrνormanαμFoνFmχssχnπFtransvμrsμFmomμntumFrμαonstruαtχonFwχtτFtτμFj~uj}FγμtμαtorFusχnπF
protonTprotonFαollχsχonsFatUFEuropeanoPhysicaloJournaloCSF2018SF_aSFbWZ 4.2 66

419 }μarατFνorFμlμαtrowμakFproγuαtχonFoνFsupμrsymmμtrχαFpartχαlμsFχnFνχnalFstatμsFwχtτFtwoForFtτrμμF
lμptonsFatFwχtτFtτμFj~uj}FγμtμαtorUFEuropeanoPhysicaloJournaloCSF2018SF_aSFbb] 4.2 49

418 xpμratχonFanγFpμrνormanαμFoνFtτμFj~uj}F~χlμFlalorχmμtμrFχnF{un´ XUFEuropeanoPhysicaloJournaloCSF
2018SF_aSFba_ 4.2 13

417 soχntFlonstraχntsFonFpalaαtχαFmχννusμFwμutrχnoFnmχssχonFνromFtτμFjw~j{n}FanγFrαμluΛμFwμutrχnoF
~μlμsαopμsUFAstrophysicaloJournaloLettersSF2018SFa^aSFuYW 7.9 35

416
}μarατFνorFtopTsquarkFpaχrFproγuαtχonFχnFνχnalFstatμsFwχtτFonμFlμptonSFψμtsSFanγFmχssχnπFtransvμrsμF
momμntumFusχnπFZ^FνΛâ��XFoνFNFsqrt{s}fXZFOF~μ’FppFαollχsχonFγataFwχtτFtτμFj~uj}FγμtμαtorUFJournaloofo
HighoEnergyoPhysicsSF2018SFYWXaSFX

5.4 33
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415 yromptFanγFnonTpromptFanγFsupprμssχonFatFτχπτFtransvμrsμFmomμntumFχnFyΛRyΛFαollχsχonsFwχtτF
tτμFj~uj}FμxpμrχmμntUFEuropeanoPhysicaloJournaloCSF2018SF_aSF_^Y 4.2 23

414 uonπTtμrmFmonχtorχnπFoνFtτμFjw~j{n}FoptχαalFmoγulμFμννχαχμnαχμsFusχnπFN−{[W}matτrm{{t}}OFγμαaysF
χnFsμaFwatμrUFEuropeanoPhysicaloJournaloCSF2018SF_aSFX 4.2 7

413 vμasurμmμntsFoνFΛTψμtFtaππχnπFμννχαχμnαyFwχtτFtτμFj~uj}FγμtμαtorFusχnπFNFtovμrlχnμ{t}FOFμvμntsFatFNF
sqrt{s}fXZFOF~μ’UFJournaloofoHighoEnergyoPhysicsSF2018SFYWXaSFX 5.4 31

412 vμasurμmμntFoνFtτμFχnαlusχvμFanγFνχγuαχalFproγuαtχonFαrossTsμαtχonsFχnFtτμFlμptonRψμtsFατannμlFχnF
αollχsχonsFatFwχtτFtτμFj~uj}FγμtμαtorUFEuropeanoPhysicaloJournaloCSF2018SF_aSF[a_ 4.2 5

411 }μarατFνorFτμavyFpartχαlμsFγμαayχnπFχntoFtopTquarkFpaχrsFusχnπFlμptonTplusTψμtsFμvμntsFχnF
protonTprotonFαollχsχonsFatF´ FwχtτFtτμFj~uj}FγμtμαtorUFEuropeanoPhysicaloJournaloCSF2018SF_aSF]^] 4.2 34

410 ~τμF}μarατFνorFwμutrχnosFνromF~—}FW]W^RW]^FwχtτFtτμFjw~j{n}F~μlμsαopμUFAstrophysicaloJournalo
LettersSF2018SFa^ZSFuZW 7.9 19

409
}μarατFνorFnμwFpτμnomμnaFusχnπFtτμFχnvarχantFmassFγχstrχΛutχonFoνFsamμTνlavourFopposχtμTsχπnF
γχlμptonFpaχrsFχnFμvμntsFwχtτFmχssχnπFtransvμrsμFmomμntumFχnF´ FαollχsχonsFwχtτFtτμFj~uj}FγμtμαtorUF
EuropeanoPhysicaloJournaloCSF2018SF_aSF^Y]

4.2 15

408 }μarατFνorFγarkFmattμrFanγFotτμrFnμwFpτμnomμnaFχnFμvμntsFwχtτFanFμnμrπμtχαFψμtFanγFlarπμFmχssχnπF
transvμrsμFmomμntumFusχnπFtτμFj~uj}FγμtμαtorUFJournaloofoHighoEnergyoPhysicsSF2018SFYWXaSFX 5.4 101

407
vμasurμmμntFoνFtτμF±oormulacFsμμFtμxtℓFanγF±oormulacFsμμFtμxtℓFproγuαtχonFαrossFsμαtχonsFχnF
multχlμptonFνχnalFstatμsFusχnπFZUYFνΛ±oormulacFsμμFtμxtℓFoνF±oormulacFsμμFtμxtℓFαollχsχonsFatF±oormulacF
sμμFtμxtℓFfFXZF~μ’FwχtτFtτμFj~uj}FγμtμαtorUFEuropeanoPhysicaloJournaloCSF2017SF__SF[W

4.2 14

406
jFmμasurμmμntFoνFtτμFαalorχmμtμrFrμsponsμFtoFsχnπlμFτaγronsFanγFγμtμrmχnatχonFoνFtτμFψμtFμnμrπyF
sαalμFunαμrtaχntyFusχnπFuqlF{unTXFTαollχsχonFγataFwχtτFtτμFj~uj}FγμtμαtorUFEuropeanoPhysicalo
JournaloCSF2017SF__SFY^

4.2 22

405
vμasurμmμntFoνFtτμFχnαlusχvμFαrossTsμαtχonsFoνFsχnπlμFtopTquarkFanγFtopTantχquarkFtTατannμlF
proγuαtχonFχnFppFαollχsχonsFatFNFsqrt{s}fXZFOF~μ’FwχtτFtτμFj~uj}FγμtμαtorUFJournaloofoHighoEnergyo
PhysicsSF2017SFYWX_SFX

5.4 22

404
vμasurμmμntFoνFψμtFaαtχvχtyFproγuαμγFχnFtopTquarkFμvμntsFwχtτFanFμlμαtronSFaFmuonFanγFtwoF
TtaππμγFψμtsFχnFtτμFνχnalFstatμFχnFαollχsχonsFatF±oormulacFsμμFtμxtℓF~μ’FwχtτFtτμFj~uj}FγμtμαtorUF
EuropeanoPhysicaloJournaloCSF2017SF__SFYYW

4.2 5

403 vμasurμmμntFoνFtτμFΛosonFpolarχsatχonFχnF±oormulacFsμμFtμxtℓFμvμntsFνromFαollχsχonsFatF±oormulacF
sμμFtμxtℓFfFaF~μ’FχnFtτμFlμpton´ R´ ψμtsFατannμlFwχtτFj~uj}UFEuropeanoPhysicaloJournaloCSF2017SF__SFY^[ 4.2 19

402 nlμαtronFμννχαχμnαyFmμasurμmμntsFwχtτFtτμFj~uj}FγμtμαtorFusχnπFYWXYFuqlFprotonTprotonFαollχsχonF
γataUFEuropeanoPhysicaloJournaloCSF2017SF__SFXb] 4.2 61

401
vμasurμmμntsFoνFtopTquarkFpaχrFγχννμrμntχalFαrossTsμαtχonsFχnFtτμF±oormulacFsμμFtμxtℓFατannμlFχnF
αollχsχonsFatF±oormulacFsμμFtμxtℓ´ ~μ’FusχnπFtτμFj~uj}FγμtμαtorUFEuropeanoPhysicaloJournaloCSF2017SF
__SFYbY

4.2 13

400 yμrνormanαμFoνFalπorχtτmsFtτatFrμαonstruαtFmχssχnπFtransvμrsμFmomμntumFχnF±oormulacFsμμFtμxtℓfF
aF~μ’FprotonTprotonFαollχsχonsFχnFtτμFj~uj}FγμtμαtorUFEuropeanoPhysicaloJournaloCSF2017SF__SFY[X 4.2 38

399 vμasurμmμntFoνFtτμFpromptFV±oormulacFsμμFtμxtℓFpaχrFproγuαtχonFαrossTsμαtχonFχnFαollχsχonsFatF
±oormulacFsμμFtμxtℓ´ ~μ’FwχtτFtτμFj~uj}FγμtμαtorUFEuropeanoPhysicaloJournaloCSF2017SF__SF_^ 4.2 47

398 }μarατFνorFtrχΛosonF±oormulacFsμμFtμxtℓFproγuαtχonFχnFαollχsχonsFatF±oormulacFsμμFtμxtℓ´ ±oormulacFsμμF
tμxtℓFwχtτFtτμFj~uj}FγμtμαtorUFEuropeanoPhysicaloJournaloCSF2017SF__SFX[X 4.2 13
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397 ~opoloπχαalFαμllFαlustμrχnπFχnFtτμFj~uj}FαalorχmμtμrsFanγFχtsFpμrνormanαμFχnFuqlF{unFXUFEuropeano
PhysicaloJournaloCSF2017SF__SF[bW 4.2 177

396
oχγuαχalSFtotalFanγFγχννμrμntχalFαrossTsμαtχonFmμasurμmμntsFoνFTατannμlFsχnπlμFtopTquarkFproγuαtχonF
χnFαollχsχonsFatFa´ ~μ’FusχnπFγataFαollμαtμγFΛyFtτμFj~uj}FγμtμαtorUFEuropeanoPhysicaloJournaloCSF2017SF
__SF]ZX

4.2 27

395 vμasurμmμntsFoνFμlμαtrowμakF±oormulacFsμμFtμxtℓFproγuαtχonFanγFαonstraχntsFonFanomalousFπauπμF
αouplχnπsFwχtτFtτμFj~uj}FγμtμαtorUFEuropeanoPhysicaloJournaloCSF2017SF__SF[_[ 4.2 14

394 oχrstFallTνlavorFnμutrχnoFpoχntlχkμFsourαμFsμarατFwχtτFtτμFjw~j{n}FnμutrχnoFtμlμsαopμUFPhysicalo
ReviewoDSF2017SFb^SF 4.9 44

393 sμtFrμαonstruαtχonFanγFpμrνormanαμFusχnπFpartχαlμFνlowFwχtτFtτμFj~uj}FmμtμαtorUFEuropeanoPhysicalo
JournaloCSF2017SF__SF[^^ 4.2 42

392 qowFtoFkμμpFtτμFprχγFνullFanγFworkχnπFwχtτFj~uj}FproγuαtχonFanγFpτysχαsFψoΛsUFJournaloofoPhysics:o
ConferenceoSeriesSF2017SFabaSFW]YWWX 0.3

391 wμwFαonstraχntsFonFallFνlavorFpalaαtχαFγχννusμFnμutrχnoFμmχssχonFwχtτFtτμFjw~j{n}FtμlμsαopμUF
PhysicaloReviewoDSF2017SFb^SF 4.9 24

390 vμasurμmμntFoνFmultχTpartχαlμFazχmutτalFαorrμlatχonsFχnFppSFp´ R´ yΛFanγFlowTmultχplχαχtyFyΛ´ R´ yΛF
αollχsχonsFwχtτFtτμFj~uj}FγμtμαtorUFEuropeanoPhysicaloJournaloCSF2017SF__SF[Ya 4.2 48

389 vμasurμmμntFoνFχnαlusχvμFanγFγχννμrμntχalFαrossFsμαtχonsFχnFtτμFqFTgF¯¯FPFTgF[â��FγμαayFατannμlFχnFppF
αollχsχonsFatFNFsqrt{s}fXZFOF~μ’FwχtτFtτμFj~uj}FγμtμαtorUFJournaloofoHighoEnergyoPhysicsSF2017SFYWX_SFX 5.4 25

388 vμasurμmμntFoνFlμptonFγχννμrμntχalFγχstrχΛutχonsFanγFtτμFtopFquarkFmassFχnFproγuαtχonFχnFαollχsχonsF
atF´ ~μ’FwχtτFtτμFj~uj}FγμtμαtorUFEuropeanoPhysicaloJournaloCSF2017SF__SFaW[ 4.2 11

387 vμasurμmμntFoνFtτμFNFtovμrlχnμ{t}πammaFOFproγuαtχonFαrossFsμαtχonFχnFprotonTprotonFαollχsχonsFatFNF
sqrt{s}faFOF~μ’FwχtτFtτμFj~uj}FγμtμαtorUFJournaloofoHighoEnergyoPhysicsSF2017SFYWX_SFX 5.4 7

386 }μarατFνorFqχπτTμnμrπyFwμutrχnosFνromFkχnaryFwμutronF}tarFvμrπμrFp–X_WaX_FwχtτFjw~j{n}SF
rαμluΛμSFanγFtτμFyχμrrμFjuπμrFxΛsμrvatoryUFAstrophysicaloJournaloLettersSF2017SFa]WSFuZ] 7.9 104

385
vμasurμmμntsFoνFατarπμFanγFlyFasymmμtrχμsFχnFΛTτaγronFγμαaysFusχnπFtopTquarkFμvμntsFαollμαtμγF
ΛyFtτμFj~uj}FγμtμαtorFχnFppFαollχsχonsFatFNFsqrt{s}faFOF~μ’UFJournaloofoHighoEnergyoPhysicsSF2017SF
YWX_SFX

5.4 6

384 yμrνormanαμFoνFtτμFj~uj}FtraαkFrμαonstruαtχonFalπorχtτmsFχnFγμnsμFμnvχronmμntsFχnFuqlF{unFYUF
EuropeanoPhysicaloJournaloCSF2017SF__SF^_Z 4.2 33

383
}μarατFνorFnμwFpτμnomμnaFχnFμvμntsFαontaχnχnπFaFsamμTνlavourFopposχtμTsχπnFγχlμptonFpaχrSFψμtsSF
anγFlarπμFmχssχnπFtransvμrsμFmomμntumFχnF±oormulacFsμμFtμxtℓ´ ±oormulacFsμμFtμxtℓ±oormulacFsμμF
tμxtℓFαollχsχonsFwχtτFtτμFj~uj}FγμtμαtorUFEuropeanoPhysicaloJournaloCSF2017SF__SFX[[

4.2 8

382
vμasurμmμntFoνFtτμF¯¯FproγuαtχonFαrossFsμαtχonFχnFprotonTprotonFαollχsχonsFatFNFsqrt{s}faFOF~μ’F
usχnπFtτμF¯¯FTgFâ��â�� â��Râ��hâ��â��hRFanγFNF¯¯toF{μll}−{T}{μll}−{R}nuFovμrlχnμ{nu}FOFγμαayFατannμlsFwχtτFtτμFj~uj}F
γμtμαtorUFJournaloofoHighoEnergyoPhysicsSF2017SFYWX_SFX

5.4 9

381 yroΛχnπFtτμF–FtΛFvμrtμxFstruαturμFχnFtTατannμlFsχnπlμTtopTquarkFproγuαtχonFanγFγμαayFχnFppF
αollχsχonsFatFNFsqrt{s}faFOF~μ’FwχtτFtτμFj~uj}FγμtμαtorUFJournaloofoHighoEnergyoPhysicsSF2017SFYWX_SFX 5.4 11

380 vμasurμmμntsFoνFˇ�NY}OFanγF—NZa_YOFTgFsVˇ�ˇ�FRFˇ�Fâ��FproγuαtχonFχnFppFαollχsχonsFatFNFsqrt{s}faFOF~μ’FwχtτF
tτμFj~uj}FγμtμαtorUFJournaloofoHighoEnergyoPhysicsSF2017SFYWX_SFX 5.4 15
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379 vμasurμmμntsFoνFtopTquarkFpaχrFtoF¯TΛosonFαrossTsμαtχonFratχosFatFNFsqrt{s}fXZFOFSFaSF_F~μ’FwχtτFtτμF
j~uj}FγμtμαtorUFJournaloofoHighoEnergyoPhysicsSF2017SFYWX_SFX 5.4 7

378 }μarατFνorFlμptonTνlavourTvχolatχnπFγμαaysFoνFtτμFqχππsFanγFΛosonsFwχtτFtτμFj~uj}FγμtμαtorUF
EuropeanoPhysicaloJournaloCSF2017SF__SF_W 4.2 52

377 yμrνormanαμFoνFtτμFj~uj}FtrχππμrFsystμmFχnFYWX]UFEuropeanoPhysicaloJournaloCSF2017SF__SFZX_ 4.2 272

376 {μαonstruαtχonFoνFprχmaryFvμrtχαμsFatFtτμFj~uj}FμxpμrχmμntFχnF{unFXFprotonTprotonFαollχsχonsFatF
tτμFuqlUFEuropeanoPhysicaloJournaloCSF2017SF__SFZZY 4.2 29

375
vμasurμmμntsFoνFtτμFproγuαtχonFαrossFsμαtχonFoνFaF±oormulacFsμμFtμxtℓFΛosonFχnFassoαχatχonFwχtτF
ψμtsFχnFαollχsχonsFatF±oormulacFsμμFtμxtℓ´ ~μ’FwχtτFtτμFj~uj}FγμtμαtorUFEuropeanoPhysicaloJournaloCSF
2017SF__SFZ^X

4.2 26

374 yrμαχsχonFmμasurμmμntFanγFχntμrprμtatχonFoνFχnαlusχvμFSFanγFproγuαtχonFαrossFsμαtχonsFwχtτFtτμF
j~uj}FγμtμαtorUFEuropeanoPhysicaloJournaloCSF2017SF__SFZ^_ 4.2 56

373 vμasurμmμntFoνFψμtFνraπmμntatχonFχnFyΛRyΛFanγFαollχsχonsFatF~μ’FwχtτFtτμFj~uj}FγμtμαtorFatFtτμF
uqlUFEuropeanoPhysicaloJournaloCSF2017SF__SFZ_b 4.2 35

372
}μarατFνorFγarkFmattμrFatF±oormulacFsμμFtμxtℓFχnFνχnalFstatμsFαontaχnχnπFanFμnμrπμtχαFpτotonFanγF
larπμFmχssχnπFtransvμrsμFmomμntumFwχtτFtτμFj~uj}FγμtμαtorUFEuropeanoPhysicaloJournaloCSF2017SF
__SFZbZ

4.2 52

371
vμasurμmμntFoνFατarπμγTpartχαlμFγχstrχΛutχonsFsμnsχtχvμFtoFtτμFunγμrlyχnπFμvμntFχnFNFsqrt{s}fXZFOF
~μ’FprotonTprotonFαollχsχonsFwχtτFtτμFj~uj}FγμtμαtorFatFtτμFuqlUFJournaloofoHighoEnergyoPhysicsSF
2017SFYWX_SFX

5.4 9

370 }μarατFνorFγχrμαtFtopFsquarkFpaχrFproγuαtχonFχnFνχnalFstatμsFwχtτFtwoFlμptonsFχnF~μ’FαollχsχonsFwχtτF
tτμFj~uj}FγμtμαtorUFEuropeanoPhysicaloJournaloCSF2017SF__SFaba 4.2 19

369
}μarατFνorFγχrμαtFtopFsquarkFpaχrFproγuαtχonFχnFμvμntsFwχtτFaFqχππsForF¯FΛosonSFanγFmχssχnπF
transvμrsμFmomμntumFχnFNFsqrt{s}fXZFOF~μ’FppFαollχsχonsFwχtτFtτμFj~uj}FγμtμαtorUFJournaloofoHigho
EnergyoPhysicsSF2017SFYWX_SFX

5.4 7

368
vμasurμmμntFoνFγμtμαtorTαorrμαtμγFoΛsμrvaΛlμsFsμnsχtχvμFtoFtτμFanomalousFproγuαtχonFoνFμvμntsF
wχtτFψμtsFanγFlarπμFmχssχnπFtransvμrsμFmomμntumFχnFαollχsχonsFatF´ ~μ’FusχnπFtτμFj~uj}FγμtμαtorUF
EuropeanoPhysicaloJournaloCSF2017SF__SF_^]

4.2 10

367 vμasurμmμntFoνFΛTτaγronFpaχrFproγuαtχonFwχtτFtτμFj~uj}FγμtμαtorFχnFprotonTprotonFαollχsχonsFatFNF
sqrt{s}faFOF~μ’UFJournaloofoHighoEnergyoPhysicsSF2017SFYWX_SFX 5.4 5

366 }μarατFνorFsupμrsymmμtryFχnFμvμntsFwχtτFΛTtaππμγFψμtsFanγFmχssχnπFtransvμrsμFmomμntumFχnFppF
αollχsχonsFatFNFsqrt{s}fXZFOF~μ’FwχtτFtτμFj~uj}FγμtμαtorUFJournaloofoHighoEnergyoPhysicsSF2017SFYWX_SFX 5.4 13

365 vμasurμmμntFoνFtτμFχnαlusχvμFψμtFαrossTsμαtχonsFχnFprotonTprotonFαollχsχonsFatFNFsqrt{s}faFOF~μ’FwχtτF
tτμFj~uj}FγμtμαtorUFJournaloofoHighoEnergyoPhysicsSF2017SFYWX_SFX 5.4 12

364
}μarατFνorFpaχrFproγuαtχonFoνFvμαtorTlχkμFtopFquarksFχnFμvμntsFwχtτFonμFlμptonSFψμtsSFanγFmχssχnπF
transvμrsμFmomμntumFχnFNFsqrt{s}fXZFOF~μ’FppFαollχsχonsFwχtτFtτμFj~uj}FγμtμαtorUFJournaloofoHigho
EnergyoPhysicsSF2017SFYWX_SFX

5.4 27

363 rγμntχνχαatχonFanγFrμψμαtχonFoνFpχlμTupFψμtsFatFτχπτFpsμuγorapχγχtyFwχtτFtτμFj~uj}FγμtμαtorUF
EuropeanoPhysicaloJournaloCSF2017SF__SF]aW 4.2 16

362
vμasurμmμntFoνFproγuαtχonFwχtτFtτμFτaγronχαallyFγμαayχnπFΛosonFrμαonstruαtμγFasFonμForFtwoFψμtsF
χnFαollχsχonsFatFwχtτFj~uj}SFanγFαonstraχntsFonFanomalousFπauπμFαouplχnπsUFEuropeanoPhysicalo
JournaloCSF2017SF__SF]^Z

4.2 15
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361
}μarατFνorFnμwFpτμnomμnaFχnFaFlμptonFplusFτχπτFψμtFmultχplχαχtyFνχnalFstatμFwχtτFtτμFj~uj}F
μxpμrχmμntFusχnπFNFsqrt{s}fXZFOF~μ’FprotonTprotonFαollχsχonFγataUFJournaloofoHighoEnergyoPhysicsSF
2017SFYWX_SFX

5.4 7

360 }μarατμsFνorFtτμF¯˛‡FγμαayFmoγμFoνFtτμFqχππsFΛosonFanγFνorFnμwFτχπτTmassFrμsonanαμsFχnFppF
αollχsχonsFatFNFsqrt{s}fXZFOF~μ’FwχtτFtτμFj~uj}FγμtμαtorUFJournaloofoHighoEnergyoPhysicsSF2017SFYWX_SFX 5.4 20

359 }tuγχμsFoνF¯˛‡FproγuαtχonFχnFassoαχatχonFwχtτFaFτχπτTmassFγχψμtFsystμmFχnFppFαollχsχonsFatFNFsqrt{s}faFOF
~μ’FwχtτFtτμFj~uj}FγμtμαtorUFJournaloofoHighoEnergyoPhysicsSF2017SFYWX_SFX 5.4 7

358 vμasurμmμntsFoνFtopTquarkFpaχrFγχννμrμntχalFαrossTsμαtχonsFχnFtτμFlμptonRψμtsFατannμlFχnFppF
αollχsχonsFatFNFsqrt{s}fXZFOF~μ’FusχnπFtτμFj~uj}FγμtμαtorUFJournaloofoHighoEnergyoPhysicsSF2017SFYWX_SFX 5.4 12

357 }μarατFνorFtopFquarkFγμαaysFtFTgFqqSFwχtτFqFTgF˛‡˛‡SFχnFNFsqrt{s}fXZFOF~μ’FppFαollχsχonsFusχnπFtτμFj~uj}F
γμtμαtorUFJournaloofoHighoEnergyoPhysicsSF2017SFYWX_SFX 5.4 12

356 }tuγyFoνFanγFproγuαtχonFχnFαollχsχonsFatFanγFsμarατFνorFanomalousFquartχαFπauπμFαouplχnπsFwχtτFtτμF
j~uj}FμxpμrχmμntUFEuropeanoPhysicaloJournaloCSF2017SF__SF^[^ 4.2 11

355 vμasurμmμntsFoνFtopFquarkFspχnFoΛsμrvaΛlμsFχnFNFtovμrlχnμ{t}FOFμvμntsFusχnπFγχlμptonFνχnalFstatμsFχnFNF
sqrt{s}faFOF~μ’FppFαollχsχonsFwχtτFtτμFj~uj}FγμtμαtorUFJournaloofoHighoEnergyoPhysicsSF2017SFYWX_SFX 5.4 12

354
}μarατFνorFnμwFpτμnomμnaFwχtτFlarπμFψμtFmultχplχαχtχμsFanγFmχssχnπFtransvμrsμFmomμntumFusχnπF
larπμTraγχusFψμtsFanγFνlavourTtaππχnπFatFj~uj}FχnFXZF~μ’FppFαollχsχonsUFJournaloofoHighoEnergyoPhysics
SF2017SFYWX_SFX

5.4 8

353 ~opTquarkFmassFmμasurμmμntFχnFtτμFallTτaγronχαFNFtovμrlχnμ{t}FOFγμαayFατannμlFatFNFsqrt{s}faFOF~μ’F
wχtτFtτμFj~uj}FγμtμαtorUFJournaloofoHighoEnergyoPhysicsSF2017SFYWX_SFX 5.4 6

352 vμasurμmμntFoνFtτμFmrμllT anFtrχplμTγχννμrμntχalFαrossFsμαtχonFχnFppFαollχsχonsFatFNFsqrt{s}faFOF~μ’UF
JournaloofoHighoEnergyoPhysicsSF2017SFYWX_SFX 5.4 16

351 }μarατFνorFaFsαalarFpartnμrFoνFtτμFtopFquarkFχnFtτμFψμtsFplusFmχssχnπFtransvμrsμFmomμntumFνχnalF
statμFatFNFsqrt{s}fXZFOF~μ’FwχtτFtτμFj~uj}FγμtμαtorUFJournaloofoHighoEnergyoPhysicsSF2017SFYWX_SFX 5.4 30

350
}μarατFνorFsupμrsymmμtryFχnFνχnalFstatμsFwχtτFtwoFsamμTsχπnForFtτrμμFlμptonsFanγFψμtsFusχnπFZ^FνΛâ��XF
oνFNFsqrt{s}fXZFOF~μ’FppFαollχsχonFγataFwχtτFtτμFj~uj}FγμtμαtorUFJournaloofoHighoEnergyoPhysicsSF2017SF
YWX_SFX

5.4 22

349
}μarατFνorFpaχrFproγuαtχonFoνFτμavyFvμαtorTlχkμFquarksFγμαayχnπFtoFτχπτTpF~F–FΛosonsFanγFΛFquarksF
χnFtτμFlμptonTplusTψμtsFνχnalFstatμFχnFppFαollχsχonsFatFNFsqrt{s}fXZFOF~μ’FwχtτFtτμFj~uj}FγμtμαtorUF
JournaloofoHighoEnergyoPhysicsSF2017SFYWX_SFX

5.4 29

348 vμasurμmμntFoνFtτμFkFtFsplχttχnπFsαalμsFχnF¯FTgFâ��â��FμvμntsFχnFppFαollχsχonsFatFNFsqrt{s}faFOF~μ’FwχtτFtτμF
j~uj}FγμtμαtorUFJournaloofoHighoEnergyoPhysicsSF2017SFYWX_SFX 5.4 3

347
jnalysχsFoνFtτμF–tΛFvμrtμxFνromFtτμFmμasurμmμntFoνFtrχplμTγχννμrμntχalFanπularFγμαayFratμsFoνF
sχnπlμFtopFquarksFproγuαμγFχnFtτμFtTατannμlFatFNFsqrt{s}faFOF~μ’FwχtτFtτμFj~uj}FγμtμαtorUFJournaloofo
HighoEnergyoPhysicsSF2017SFYWX_SFX

5.4 7

346 nvχγμnαμFνorFtτμFNFqtoFΛovμrlχnμ{Λ}FOFγμαayFwχtτFtτμFj~uj}FγμtμαtorUFJournaloofoHighoEnergyoPhysicsSF
2017SFYWX_SFX 5.4 50

345 jllTskyFsμarατFνorFτχπτTμnμrπyFnμutrχnosFνromFπravχtatχonalFwavμFμvμntFp–X_WXW[FwχtτFtτμFjntarμsF
nμutrχnoFtμlμsαopμUFEuropeanoPhysicaloJournaloCSF2017SF__SFX 4.2 11

344 jnFjlπorχtτmFνorFtτμF{μαonstruαtχonFoνFwμutrχnoTχnγuαμγF}τowμrsFχnFtτμFjw~j{n}FwμutrχnoF
~μlμsαopμUFAstronomicaloJournalSF2017SFX][SFY_] 4.9 8
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343
}μarατFνorFnμwFτχπτTmassFpτμnomμnaFχnFtτμFγχlμptonFνχnalFstatμFusχnπFZ^FνΛâ��XFoνFprotonTprotonF
αollχsχonFγataFatFNFsqrt{s}fXZFOF~μ’FwχtτFtτμFj~uj}FγμtμαtorUFJournaloofoHighoEnergyoPhysicsSF2017SF
YWX_SFX

5.4 126

342 mμtμrmχnatχonFoνFtτμFstronπFαouplχnπFαonstantFνromFtransvμrsμFμnμrπyTμnμrπyFαorrμlatχonsFχnF
multχψμtFμvμntsFatFusχnπFtτμFj~uj}FγμtμαtorUFEuropeanoPhysicaloJournaloCSF2017SF__SFa_Y 4.2 19

341 lomputχnπFsτχνtsFtoFmonχtorFj~uj}FγχstrχΛutμγFαomputχnπFχnνrastruαturμFanγFopμratχonsUFJournalo
ofoPhysics:oConferenceoSeriesSF2017SFabaSFWbYWW[ 0.3

340 vμasurμmμntFoνFtτμF¯¯FyroγuαtχonFlrossF}μαtχonFχnFppFlollχsχonsFatFsqrt±sℓfXZFF~μ’FwχtτFtτμFj~uj}F
mμtμαtorUFPhysicaloReviewoLettersSF2016SFXX^SFXWXaWX 7.4 25

339 {μαonstruαtχonFoνFτaγronχαFγμαayFproγuαtsFoνFtauFlμptonsFwχtτFtτμFj~uj}FμxpμrχmμntUFEuropeano
PhysicaloJournaloCSF2016SF_^SFYb] 4.2 28

338 yμrνormanαμFoνFpχlμTupFmχtχπatχonFtματnχquμsFνorFψμtsFχnF±oormulacFsμμFtμxtℓFαollχsχonsFatF±oormulacF
sμμFtμxtℓ´ ~μ’FusχnπFtτμFj~uj}FγμtμαtorUFEuropeanoPhysicaloJournaloCSF2016SF_^SF]aX 4.2 148

337 vμasurμmμntFoνFtτμFατarπμγTpartχαlμFmultχplχαχtyFχnsχγμFψμtsFνromF±oormulacFsμμFtμxtℓ±oormulacFsμμF
tμxtℓ´ FαollχsχonsFwχtτFtτμFj~uj}FγμtμαtorUFEuropeanoPhysicaloJournaloCSF2016SF_^SFZYY 4.2 35

336 vμasurμmμntFoνFψμtFaαtχvχtyFχnFtopFquarkFμvμntsFusχnπFtτμFμ˛…FνχnalFstatμFwχtτFtwoFΛTtaππμγFψμtsFχnFppF
αollχsχonsFatFNFsqrt{s}faFOF~μ’FwχtτFtτμFj~uj}FγμtμαtorUFJournaloofoHighoEnergyoPhysicsSF2016SFYWX^SFX 5.4 4

335
vμasurμmμntFoνFtτμFtransvμrsμFmomμntumFanγF±oormulacFsμμFtμxtℓFγχstrχΛutχonsFoνFmrμllT anF
lμptonFpaχrsFχnFprotonTprotonFαollχsχonsFatF±oormulacFsμμFtμxtℓ´ ~μ’FwχtτFtτμFj~uj}FγμtμαtorUF
EuropeanoPhysicaloJournaloCSF2016SF_^SFYbX

4.2 63

334
vμasurμmμntFoνFνχγuαχalFγχννμrμntχalFαrossFsμαtχonsFoνFπluonTνusχonFproγuαtχonFoνFqχππsFΛosonsF
γμαayχnπFtoF––FPTgμ˛‰˛…˛‰FwχtτFtτμFj~uj}FγμtμαtorFatFNFsqrt{s}faFOF~μ’UFJournaloofoHighoEnergyoPhysicsSF
2016SFYWX^SFX

5.4 13

333 }μarατFνorFnμwFpτμnomμnaFχnFμvμntsFwχtτFaFpτotonFanγFmχssχnπFtransvμrsμFmomμntumFχnFppF
αollχsχonsFatFNFsqrt{s}fXZFOF~μ’FwχtτFtτμFj~uj}FγμtμαtorUFJournaloofoHighoEnergyoPhysicsSF2016SFYWX^SFX 5.4 13

332 jFsμarατFνorFtopFsquarksFwχtτF{TparχtyTvχolatχnπFγμαaysFtoFallTτaγronχαFνχnalFstatμsFwχtτFtτμFj~uj}F
γμtμαtorFχnFNFsqrt{s}faFOF~μ’FprotonTprotonFαollχsχonsUFJournaloofoHighoEnergyoPhysicsSF2016SFYWX^SFX 5.4 10

331 rγμntχνχαatχonFoνFτχπτFtransvμrsμFmomμntumFtopFquarksFχnFppFαollχsχonsFatFNFsqrt{s}faFOF~μ’FwχtτFtτμF
j~uj}FγμtμαtorUFJournaloofoHighoEnergyoPhysicsSF2016SFYWX^SFX 5.4 13

330 jFsμarατFνorFanFμxαχtμγFmuonFγμαayχnπFtoFaFmuonFanγFtwoFψμtsFχnppαollχsχonsFatF
Jsqrt{s}dfdad{rm{~μ’}}JFwχtτFtτμFj~uj}FγμtμαtorUFNewoJournaloofoPhysicsSF2016SFXaSFW_ZWYX 2.9 1

329 kμamTχnγuαμγFanγFαosmχαTrayFΛaαkπrounγsFoΛsμrvμγFχnFtτμFj~uj}FγμtμαtorFγurχnπFtτμFuqlFYWXYF
protonTprotonFrunnχnπFpμrχoγUFJournaloofoInstrumentationSF2016SFXXSFyW]WXZTyW]WXZ 1 8

328 vμasurμmμntsFoνFtopTquarkFpaχrFγχννμrμntχalFαrossTsμαtχonsFχnFtτμFlμptonRψμtsFατannμlFχnFαollχsχonsF
atF±oormulacFsμμFtμxtℓFusχnπFtτμFj~uj}FγμtμαtorUFEuropeanoPhysicaloJournaloCSF2016SF_^SF]Za 4.2 48

327
vμasurμmμntFoνFtτμFγχννμrμntχalFαrossTsμαtχonsFoνFpromptFanγFnonTpromptFproγuαtχonFoνF±oormulacF
sμμFtμxtℓFanγF±oormulacFsμμFtμxtℓFχnFαollχsχonsFatF±oormulacFsμμFtμxtℓFanγFa´ ~μ’FwχtτFtτμFj~uj}F
γμtμαtorUFEuropeanoPhysicaloJournaloCSF2016SF_^SFYaZ

4.2 42

326 uumχnosχtyFγμtμrmχnatχonFχnFαollχsχonsFatF±oormulacFsμμFtμxtℓFfFaF~μ’FusχnπFtτμFj~uj}FγμtμαtorFatF
tτμFuqlUFEuropeanoPhysicaloJournaloCSF2016SF_^SF^]Z 4.2 188
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325
}μarατFνorFsquarksFanγFπluχnosFχnFμvμntsFwχtτFτaγronχαallyFγμαayχnπFtauFlμptonsSFψμtsFanγFmχssχnπF
transvμrsμFmomμntumFχnFprotonTprotonFαollχsχonsFatF±oormulacFsμμFtμxtℓ´ ~μ’FrμαorγμγFwχtτFtτμF
j~uj}FγμtμαtorUFEuropeanoPhysicaloJournaloCSF2016SF_^SF^aZ

4.2 7

324
jγγμnγumFtoFâ��vμasurμmμntFoνFtτμFNtΛar{t}OFproγuαtχonFαrossTsμαtχonFusχnπFNμmuFOFμvμntsFwχtτF
ΛTtaππμγFψμtsFχnFppFαollχsχonsFatFNsqrt{s}OFfF_FanγFaFNSmatτrm{~μ’}OFwχtτFtτμFj~uj}Fγμtμαtorâ��UF
EuropeanoPhysicaloJournaloCSF2016SF_^SFX

4.2 13

323 vμasurμmμntFoνFtτμFanπularFαoμννχαχμntsFχnF¯TΛosonFμvμntsFusχnπFμlμαtronFanγFmuonFpaχrsFνromF
γataFtakμnFatFNFsqrt{s}faFOF~μ’FwχtτFtτμFj~uj}FγμtμαtorUFJournaloofoHighoEnergyoPhysicsSF2016SFYWX^SFX 5.4 20

322 }μarατμsFνorFτμavyFγχΛosonFrμsonanαμsFχnFppFαollχsχonsFatFNFsqrt{s}fXZFOF~μ’FwχtτFtτμFj~uj}F
γμtμαtorUFJournaloofoHighoEnergyoPhysicsSF2016SFYWX^SFX 5.4 20

321 markFmattμrFχntμrprμtatχonsFoνFj~uj}FsμarατμsFνorFtτμFμlμαtrowμakFproγuαtχonFoνFsupμrsymmμtrχαF
partχαlμsFχnFNFsqrt{s}faFOF~μ’FprotonTprotonFαollχsχonsUFJournaloofoHighoEnergyoPhysicsSF2016SFYWX^SFX 5.4 16

320
}μarατFνorFtτμF}tanγarγFvoγμlFqχππsFΛosonFγμαayχnπFχntoFNFΛovμrlχnμ{Λ}FOFproγuαμγFχnFassoαχatχonF
wχtτFtopFquarksFγμαayχnπFτaγronχαallyFχnFppFαollχsχonsFatFNFsqrt{s}faFOF~μ’FwχtτFtτμFj~uj}FγμtμαtorUF
JournaloofoHighoEnergyoPhysicsSF2016SFYWX^SFX

5.4 16

319 vμasurμmμntFoνFtτμFlyTvχolatχnπFpτasμFhFsFanγFtτμFkFWFsFmμsonFγμαayFwχγtτFγχννμrμnαμFwχtτFkFWFsF
FTgFsVˇ�hFγμαaysFχnFj~uj}UFJournaloofoHighoEnergyoPhysicsSF2016SFYWX^SFX 5.4 10

318
}μarατFνorFsquarksFanγFπluχnosFχnFνχnalFstatμsFwχtτFψμtsFanγFmχssχnπFtransvμrsμFmomμntumFatF
±oormulacFsμμFtμxtℓFfXZF±oormulacFsμμFtμxtℓwχtτFtτμFj~uj}FγμtμαtorUFEuropeanoPhysicaloJournaloCSF
2016SF_^SFZbY

4.2 53

317 vμasurμmμntFoνFtτμFγouΛlμTγχννμrμntχalFτχπτTmassFmrμllT anFαrossFsμαtχonFχnFppFαollχsχonsFatFNF
sqrt{s}faFOF~μ’FwχtτFtτμFj~uj}FγμtμαtorUFJournaloofoHighoEnergyoPhysicsSF2016SFYWX^SFX 5.4 24

316 jFsμarατFνorFpromptFlμptonTψμtsFχnFppFαollχsχonsFatFNFsqrt{matτrm{s}}faFOF~μ’FwχtτFtτμFj~uj}F
γμtμαtorUFJournaloofoHighoEnergyoPhysicsSF2016SFYWX^SFX 5.4 22

315 }μarατFνorFnμwFpτμnomμnaFwχtτFpτotonRψμtFμvμntsFχnFprotonTprotonFαollχsχonsFatFNFsqrt{s}fXZFOF~μ’F
wχtτFtτμFj~uj}FγμtμαtorUFJournaloofoHighoEnergyoPhysicsSF2016SFYWX^SFX 5.4 12

314
vμasurμmμntFoνFtτμFαμntralχtyFγμpμnγμnαμFoνFtτμFατarπμγTpartχαlμFpsμuγorapχγχtyFγχstrχΛutχonFχnF
protonTlμaγFαollχsχonsFatF±oormulacFsμμFtμxtℓ´ ~μ’FwχtτFtτμFj~uj}FγμtμαtorUFEuropeanoPhysicalo
JournaloCSF2016SF_^SFXbb

4.2 39

313 vμasurμmμntFoνFtτμFproγuαtχonFαrossTsμαtχonFoνFaFsχnπlμFtopFquarkFχnFassoαχatχonFwχtτFaF–FΛosonFatF
aF~μ’FwχtτFtτμFj~uj}FμxpμrχmμntUFJournaloofoHighoEnergyoPhysicsSF2016SFYWX^SFX 5.4 12

312 }μarατFνorFtτμFproγuαtχonFoνFsχnπlμFvμαtorTlχkμFanγFμxαχtμγFquarksFχnFtτμF–tFνχnalFstatμFχnFppF
αollχsχonsFatFNFsqrt{s}faFOF~μ’FwχtτFtτμFj~uj}FγμtμαtorUFJournaloofoHighoEnergyoPhysicsSF2016SFYWX^SFX 5.4 14

311 }μarατFνorFstronπFπravχtyFχnFmultχψμtFνχnalFstatμsFproγuαμγFχnFppFαollχsχonsFatFNFsqrt{s}fXZFOF~μ’FusχnπF
tτμFj~uj}FγμtμαtorFatFtτμFuqlUFJournaloofoHighoEnergyoPhysicsSF2016SFYWX^SFX 5.4 12

310 rγμntχνχαatχonFoνFΛoostμγSFτaγronχαallyFγμαayχnπFΛosonsFanγFαomparχsonsFwχtτFj~uj}FγataFtakμnFatF
±oormulacFsμμFtμxtℓ´ ~μ’UFEuropeanoPhysicaloJournaloCSF2016SF_^SFX][ 4.2 44

309 }μarατFνorFnμwFpτμnomμnaFχnFμvμntsFwχtτFatFlμastFtτrμμFpτotonsFαollμαtμγFχnFαollχsχonsFatF±oormulacF
sμμFtμxtℓFfFaF~μ’FwχtτFtτμFj~uj}FγμtμαtorUFEuropeanoPhysicaloJournaloCSF2016SF_^SFYXW 4.2 53

308 yroΛχnπFlμptonFνlavourFvχolatχonFvχaFnμutrχnolμssF±oormulacFsμμFtμxtℓFγμαaysFwχtτFtτμFj~uj}F
γμtμαtorUFEuropeanoPhysicaloJournaloCSF2016SF_^SFYZY 4.2 12
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307 jFnμwFmμtτoγFtoFγχstχnπuχsτFτaγronχαallyFγμαayχnπFΛoostμγFΛosonsFνromFΛosonsFusχnπFtτμFj~uj}F
γμtμαtorUFEuropeanoPhysicaloJournaloCSF2016SF_^SFYZa 4.2 6

306 }μarατFνorFsupμrsymmμtryFatF±oormulacFsμμFtμxtℓ´ ~μ’FχnFνχnalFstatμsFwχtτFψμtsFanγFtwoFsamμTsχπnF
lμptonsForFtτrμμFlμptonsFwχtτFtτμFj~uj}FγμtμαtorUFEuropeanoPhysicaloJournaloCSF2016SF_^SFY]b 4.2 48

305 }μarατFνorFχnvχsχΛlμFγμαaysFoνFaFqχππsFΛosonFusχnπFvμαtorTΛosonFνusχonFχnFppFαollχsχonsFatFNFsqrt{s}faFOF
~μ’FwχtτFtτμFj~uj}FγμtμαtorUFJournaloofoHighoEnergyoPhysicsSF2016SFYWX^SFX 5.4 45

304
}μarατFνorFanomalousFαouplχnπsFχnFtτμF–FtΛFvμrtμxFνromFtτμFmμasurμmμntFoνFγouΛlμFγχννμrμntχalF
anπularFγμαayFratμsFoνFsχnπlμFtopFquarksFproγuαμγFχnFtτμFtTατannμlFwχtτFtτμFj~uj}FγμtμαtorUF
JournaloofoHighoEnergyoPhysicsSF2016SFYWX^SFXT[^

5.4 12

303 }μarατμsFνorFsαalarFlμptoquarksFχnFαollχsχonsFatF±oormulacFsμμFtμxtℓFfFa´ ~μ’FwχtτFtτμFj~uj}FγμtμαtorUF
EuropeanoPhysicaloJournaloCSF2016SF_^SF] 4.2 68

302
vμasurμmμntsFoνFtτμFqχππsFΛosonFproγuαtχonFanγFγμαayFratμsFanγFαouplχnπFstrμnπtτsFusχnπF
αollχsχonFγataFatF±oormulacFsμμFtμxtℓFanγFa´ ~μ’FχnFtτμFj~uj}FμxpμrχmμntUFEuropeanoPhysicaloJournaloC
SF2016SF_^SF^

4.2 185

301
vμasurμmμntsFoνFνχγuαχalFαrossTsμαtχonsFνorF±oormulacFsμμFtμxtℓFproγuαtχonFwχtτFonμForFtwoF
aγγχtχonalFTψμtsFχnFαollχsχonsFatF±oormulacFsμμFtμxtℓfaF~μ’´ usχnπFtτμFj~uj}FγμtμαtorUFEuropeano
PhysicaloJournaloCSF2016SF_^SFXX

4.2 21

300 }tuγyFoνFtτμF±oormulacFsμμFtμxtℓFanγF±oormulacFsμμFtμxtℓFγμαaysFwχtτFtτμFj~uj}FγμtμαtorUFEuropeano
PhysicaloJournaloCSF2016SF_^SF[ 4.2 13

299
}μarατFνorFanFaγγχtχonalSFτμavyFqχππsFΛosonFχnFtτμF±oormulacFsμμFtμxtℓFγμαayFατannμlFatF±oormulacF
sμμFtμxtℓFχnF±oormulacFsμμFtμxtℓFαollχsχonFγataFwχtτFtτμFj~uj}FγμtμαtorUFEuropeanoPhysicaloJournaloCSF
2016SF_^SF[]

4.2 152

298 }μarατFνorFsχnπlμFtopTquarkFproγuαtχonFvχaFνlavourTατanπχnπFnμutralFαurrμntsFatFa´ ~μ’FwχtτFtτμF
j~uj}FγμtμαtorUFEuropeanoPhysicaloJournaloCSF2016SF_^SF]] 4.2 28

297 vμasurμmμntFoνFtτμFατarπμFasymmμtryFχnFtopTquarkFpaχrFproγuαtχonFχnFtτμFlμptonTplusTψμtsFνχnalF
statμFχnFppFαollχsχonFγataFatFNsqrt{s}faSmatτrmF~μ’{}OFwχtτFtτμFj~uj}FγμtμαtorF2016SF_^SFX 1

296 }tuγyFoνFτarγFγouΛlμTpartonFsαattμrχnπFχnFνourTψμtFμvμntsFχnFppFαollχsχonsFatFNFsqrt{s}f_FOF~μ’FwχtτF
tτμFj~uj}FμxpμrχmμntUFJournaloofoHighoEnergyoPhysicsSF2016SFYWX^SFX 5.4 21

295
}μarατFνorFtτμF}tanγarγFvoγμlFqχππsFΛosonFproγuαμγFΛyFvμαtorTΛosonFνusχonFanγFγμαayχnπFtoF
ΛottomFquarksFχnFNFsqrt{s}faFOF~μ’FppFαollχsχonsFwχtτFtτμFj~uj}FγμtμαtorUFJournaloofoHighoEnergyo
PhysicsSF2016SFYWX^SFX

5.4 8

294
vμasurμmμntFoνFμvμntTsτapμFoΛsμrvaΛlμsFχnF±oormulacFsμμFtμxtℓFμvμntsFχnFαollχsχonsFatF±oormulacF
sμμFtμxtℓ´ ±oormulacFsμμFtμxtℓFwχtτFtτμFj~uj}FγμtμαtorFatFtτμFuqlUFEuropeanoPhysicaloJournaloCSF2016SF
_^SFZ_]

4.2 5

293 lτarπμγTpartχαlμFγχstrχΛutχonsFχnFχntμraαtχonsFatF±oormulacFsμμFtμxtℓFmμasurμγFwχtτFtτμFj~uj}F
γμtμαtorUFEuropeanoPhysicaloJournaloCSF2016SF_^SF[WZ 4.2 19

292 lτarπμγTpartχαlμFγχstrχΛutχonsFatFlowFtransvμrsμFmomμntumFχnF±oormulacFsμμFtμxtℓ´ ~μ’FχntμraαtχonsF
mμasurμγFwχtτFtτμFj~uj}FγμtμαtorFatFtτμFuqlUFEuropeanoPhysicaloJournaloCSF2016SF_^SF]WY 4.2 37

291 }μarατFνorFΛottomFsquarkFpaχrFproγuαtχonFχnFprotonTprotonFαollχsχonsFatF±oormulacFsμμFtμxtℓ´ ~μ’F
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usχnπFanFartχνχαχalFnμuralFnμtworkUFPhysicaloReviewoDSF2013SFa_SF 4.9 13

104 vμasurμmμntsFoνF–˛‡FanγF¯˛‡FproγuαtχonFχnFppFαollχsχonsFatFsf_FF~μ’FwχtτFtτμFj~uj}FγμtμαtorFatFtτμF
uqlUFPhysicaloReviewoDSF2013SFa_SF 4.9 49

103 vμasurμmμntFoνFtτμFμllχptχαFanχsotropyFoνFατarπμγFpartχαlμsFproγuαμγFχnFyΛyΛFαollχsχonsFatF
swwfYU_^F~μ’UFPhysicaloReviewoCSF2013SFa_SF 2.7 148

102 vμasurμmμntFoνFtτμFazχmutτalFanπlμFγμpμnγμnαμFoνFχnαlusχvμFψμtFyχμlγsFχnFyΛRyΛFαollχsχonsFatF
â��NswwOfYU_^F~μ’FwχtτFtτμFj~uj}FγμtμαtorUFPhysicaloReviewoLettersSF2013SFXXXSFX]YZWX 7.4 45

101 }tuγyFoνFτχπτTpF~FατarπμγFpartχαlμFsupprμssχonFχnFyΛyΛFαomparμγFtoFppFαollχsχonsFatF
Nsqrt{s√{matτrm{ww}}}fYU_^~matτrm{~μ’}OUFEuropeanoPhysicaloJournaloCSF2012SF_YSFX 4.2 316

100 lμntralχtyFγμpμnγμnαμFoνFγχτaγronFαorrμlatχonsFanγFazχmutτalFanχsotropyFτarmonχαsFχnFyΛyΛF
αollχsχonsFatFNsqrt{s√{ww}}fFYU_^FmΛox{~μ’}OUFEuropeanoPhysicaloJournaloCSF2012SF_YSFX 4.2 158

99 sμtFproγuαtχonFratμsFχnFassoαχatχonFwχtτF–FanγF¯FΛosonsFχnFppFαollχsχonsFatFNFsqrtF{s}FfF_F{tμxt{~μ’}}FOUF
JournaloofoHighoEnergyoPhysicsSF2012SFYWXYSFX 5.4 37

98 nxαlusχvμF˛‡˛‡FTgF˛…FRF˛…Fâ��FproγuαtχonFχnFprotonTprotonFαollχsχonsFatFNFsqrtF{s}FfF{_}FOF~μ’UFJournaloofoHigho
EnergyoPhysicsSF2012SFYWXYSFX 5.4 45

97 vμasurμmμntFoνFtτμFproγuαtχonFαrossFsμαtχonFνorFpaχrsFoνFχsolatμγFpτotonsFχnFppFαollχsχonsFatFNFsqrtF
{s}FfF_d~μ’FOUFJournaloofoHighoEnergyoPhysicsSF2012SFYWXYSFX 5.4 20

96 rnαlusχvμFΛTψμtFproγuαtχonFχnFppFαollχsχonsFatFNsqrtF{s}FfF_~μ’OUFJournaloofoHighoEnergyoPhysicsSF2012SF
YWXYSFX 5.4 30

95 }μarατFνorFquarkFαomposχtμnμssFχnFγχψμtFanπularFγχstrχΛutχonsFνromFppFαollχsχonsFatFNFsqrtF{s}FfF_{F}FOF
~μ’UFJournaloofoHighoEnergyoPhysicsSF2012SFYWXYSFX 5.4 12

94 }upprμssχonFoνFnonTpromptFsVˇ�SFpromptFsVˇ�SFanγFNF‘psχlonFONX}OFχnFyΛyΛFαollχsχonsFatFNFsqrtF
{{{s√{tμxt{ww}}}}}FfFYU_^FOF~μ’UFJournaloofoHighoEnergyoPhysicsSF2012SFYWXYSFX 5.4 184

93 }μarατFνorFτμavyFΛottomTlχkμFquarksFχnF[UbFνΛâ��XFoνFppFαollχsχonsFatFNFsqrtF{s}FfF_FOF~μ’UFJournaloofoHigho
EnergyoPhysicsSF2012SFYWXYSFX 5.4 44

92 vμasurμmμntFoνFtτμFαrossFsμαtχonFνorFproγuαtχonFoνFNFΛovμrlχnμFΛF—FOFγμαayχnπFtoFmuonsFχnFppF
αollχsχonsFatFNFsqrtF{s}FfF_FOF~μ’UFJournaloofoHighoEnergyoPhysicsSF2012SFYWXYSFX 5.4 3
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91 vμasurμmμntFoνFtτμF¯V˛‡PFRFΛTψμtFαrossFsμαtχonFχnFppFαollχsχonsFatFNFsqrtF{s}FfF_FOF~μ’UFJournaloofoHigho
EnergyoPhysicsSF2012SFYWXYSFX 5.4 24

90 }τapμSFtransvμrsμFsχzμSFanγFατarπμγTτaγronFmultχplχαχtyFoνFψμtsFχnFppFαollχsχonsFatFNFsqrt{s}f_d~μ’FOUF
JournaloofoHighoEnergyoPhysicsSF2012SFYWXYSFX 5.4 27

89 }μarατFνorFanomalousFproγuαtχonFoνFmultχlμptonFμvμntsFχnFppFαollχsχonsFatFNFsqrtF{s}FfF_S~μ’FOUF
JournaloofoHighoEnergyoPhysicsSF2012SFYWXYSFX 5.4 65

88 }μarατFνorFaFlχπτtFατarπμγFqχππsFΛosonFχnFtopFquarkFγμαaysFχnFppFαollχsχonsFatFNFsqrtF{s}FfF_d~μ’FOUF
JournaloofoHighoEnergyoPhysicsSF2012SFYWXYSFX 5.4 101

87 }μarατFνorFlμptonχαFγμαaysFoνF–hFΛosonsFχnFppFαollχsχonsFatFNFsqrtF{s}FfF{_}FOF~μ’UFJournaloofoHigho
EnergyoPhysicsSF2012SFYWXYSFX 5.4 43

86 }μarατFνorFstoppμγFlonπTlχvμγFpartχαlμsFproγuαμγFχnFppFαollχsχonsFatFNFsqrtF{s}FfF{tμxt{_~μ’}}FOUFJournalo
ofoHighoEnergyoPhysicsSF2012SFYWXYSFX 5.4 17

85 }μarατFνorFnμwFpτysχαsFχnFμvμntsFwχtτFsamμTsχπnFγχlμptonsFanγFΛTtaππμγFψμtsFχnFppFαollχsχonsFatFNFsqrtF
{s}FfF_FOF~μ’UFJournaloofoHighoEnergyoPhysicsSF2012SFYWXYSFX 5.4 24

84 vμasurμmμntFoνFtτμFunγμrlyχnπFμvμntFaαtχvχtyFχnFppFαollχsχonsFatFNFsqrtF{s}FfFWUbFOFanγF_F~μ’FwχtτFtτμF
novμlFψμtTarμaVmμγχanFapproaατUFJournaloofoHighoEnergyoPhysicsSF2012SFYWXYSFX 5.4 11

83 }μarατFνorFanomalousFNFtovμrlχnμFtFOFproγuαtχonFχnFtτμFτχπτlyTΛoostμγFallTτaγronχαFνχnalFstatμUF
JournaloofoHighoEnergyoPhysicsSF2012SFYWXYSFX 5.4 57

82 }μarατFνorFγarkFmattμrFanγFlarπμFμxtraFγχmμnsχonsFχnFmonoψμtFμvμntsFχnFppFαollχsχonsFatFNFsqrtF{s}FfF
{_}FOF~μ’UFJournaloofoHighoEnergyoPhysicsSF2012SFYWXYSFX 5.4 155

81 }μarατFνorFaFνμrmχopτoΛχαFqχππsFΛosonFχnFppFαollχsχonsFatFNFsqrtF{s}FfF_FOF~μ’UFJournaloofoHighoEnergyo
PhysicsSF2012SFYWXYSFX 5.4 13

80 }μarατFνorFsupμrsymmμtryFχnFτaγronχαFνχnalFstatμsFusχnπFvF~YFχnFppFαollχsχonsFatFNFsqrt{s}f_FOF~μ’UF
JournaloofoHighoEnergyoPhysicsSF2012SFYWXYSFX 5.4 92

79 vμasurμmμntFoνFψμtFνraπmμntatχonFχntoFατarπμγFpartχαlμsFχnFppFanγFyΛyΛFαollχsχonsFatFNF
sqrt{{{s√{matτrm{ww}}}}}FfFYU_^FOF~μ’UFJournaloofoHighoEnergyoPhysicsSF2012SFYWXYSFX 5.4 73

78 vμasurμmμntsFoνFtτμFpsμuγorapχγχtyFγμpμnγμnαμFoνFtτμFtotalFtransvμrsμFμnμrπyFχnFprotonTprotonF
αollχsχonsFatFNFsqrt{s}f_FOF~μ’FwχtτFj~uj}UFJournaloofoHighoEnergyoPhysicsSF2012SFYWXYSFX 5.4 11

77 vμasurμmμntFoνFtτμFNFmatτrm{t}ovμrlχnμ{matτrm{t}}FOFproγuαtχonFαrossFsμαtχonFχnFtτμFγχlμptonF
ατannμlFχnFppFαollχsχonsFatFNFsqrt{s}f_FOF~μ’UFJournaloofoHighoEnergyoPhysicsSF2012SFYWXYSFX 5.4 64

76
}μarατFνorFμxαlusχvμForFsμmχTμxαlusχvμF˛‡˛‡FproγuαtχonFanγFoΛsμrvatχonFoνFμxαlusχvμFanγF
sμmχTμxαlusχvμFμRμâ��FproγuαtχonFχnFppFαollχsχonsFatFNFsqrt{s}f_FOF~μ’UFJournaloofoHighoEnergyoPhysicsSF
2012SFYWXYSFX
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75 }μarατFνorFtτμFstanγarγFmoγμlFqχππsFΛosonFproγuαμγFχnFassoαχatχonFwχtτF–FanγF¯FΛosonsFχnFppF
αollχsχonsFatFNFsqrt{s}f_FO~μ’UFJournaloofoHighoEnergyoPhysicsSF2012SFYWXYSFX 5.4 6

74 }μarατFνorFaFτμavyFtopTquarkFpartnμrFχnFνχnalFstatμsFwχtτFtwoFlμptonsFwχtτFtτμFj~uj}FγμtμαtorFatF
tτμFuqlUFJournaloofoHighoEnergyoPhysicsSF2012SFYWXYSFX 5.4 53
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73 }μarατFνorFτχπτTmassFrμsonanαμsFγμαayχnπFtoFγχlμptonFνχnalFstatμsFχnFppFαollχsχonsFatFNFsqrt{s}f_FOF~μ’F
wχtτFtτμFj~uj}FγμtμαtorUFJournaloofoHighoEnergyoPhysicsSF2012SFYWXYSFX 5.4 49

72 }μarατFνorFμlμαtrowμakFproγuαtχonFoνFατarπχnosFanγFnμutralχnosFusχnπFlμptonχαFνχnalFstatμsFχnFppF
αollχsχonsFatFNFsqrt{s}f_FOF~μ’UFJournaloofoHighoEnergyoPhysicsSF2012SFYWXYSFX 5.4 41

71 }μarατFνorFnμwFpτysχαsFwχtτFlonπTlχvμγFpartχαlμsFγμαayχnπFtoFpτotonsFanγFmχssχnπFμnμrπyFχnFppF
αollχsχonsFatFNFsqrt{s}f_FOF~μ’UFJournaloofoHighoEnergyoPhysicsSF2012SFYWXYSFX 5.4 10

70 }μarατFνorFanomalousFproγuαtχonFoνFpromptFlχkμTsχπnFlμptonFpaχrsFatFNFsqrt{s}f_dmatτrm{~μ’}FOFwχtτF
tτμFj~uj}FγμtμαtorUFJournaloofoHighoEnergyoPhysicsSF2012SFYWXYSFX 5.4 16

69 }μarατFνorFrμsonantFNFmatτrm{t}ovμrlχnμ{matτrm{t}}FOFproγuαtχonFχnFlμptonRψμtsFμvμntsFχnFppF
αollχsχonsFatFNFsqrt{s}f_FOF~μ’UFJournaloofoHighoEnergyoPhysicsSF2012SFYWXYSFX 5.4 25

68 xΛsμrvatχonFoνF¯FγμαaysFtoFνourFlμptonsFwχtτFtτμFlv}FγμtμαtorFatFtτμFuqlUFJournaloofoHighoEnergyo
PhysicsSF2012SFYWXYSFX 5.4 30

67 vμasurμmμntFoνFtτμFsχnπlμTtopTquarkFtTατannμlFαrossFsμαtχonFχnFppFαollχsχonsFatFNFsqrt{s}f_FOF~μ’UF
JournaloofoHighoEnergyoPhysicsSF2012SFYWXYSFX 5.4 70

66 }μarατFνorFpaχrFproγuαtχonFoνFmassχvμFpartχαlμsFγμαayχnπFχntoFtτrμμFquarksFwχtτFtτμFj~uj}FγμtμαtorF
χnFNFsqrt{s}f_dmatτrm{~μ’}FOFppFαollχsχonsFatFtτμFuqlUFJournaloofoHighoEnergyoPhysicsSF2012SFYWXYSFX 5.4 45

65 vμasurμmμntFoνFtτμFtopTquarkFmassFχnFNFmatτrm{t}ovμrlχnμ{matτrm{t}}FOFμvμntsFwχtτFlμptonRψμtsF
νχnalFstatμsFχnFppFαollχsχonsFatFNFsqrt{s}f_FOF~μ’UFJournaloofoHighoEnergyoPhysicsSF2012SFYWXYSFX 5.4 30

64
}μarατFνorF{TparχtyTvχolatχnπFsupμrsymmμtryFχnFμvμntsFwχtτFνourForFmorμFlμptonsFχnFNF
sqrt{s}f_dmatτrm{~μ’}FOFppFαollχsχonsFwχtτFtτμFj~uj}FγμtμαtorUFJournaloofoHighoEnergyoPhysicsSF2012SF
YWXYSFX

5.4 13

63 vμasurμmμntFoνFtτμFunγμrlyχnπFμvμntFχnFtτμFmrμllâ�� anFproαμssFχnFprotonâ��protonFαollχsχonsFatF
Nsqrt{s}FfF_~mΛox{~μ’}OUFEuropeanoPhysicaloJournaloCSF2012SF_YSFX 4.2 30

62 }tuγyFoνFtτμFχnαlusχvμFproγuαtχonFoνFατarπμγFpχonsSFkaonsSFanγFprotonsFχnFppFαollχsχonsFatFNsqrt{s}FfF
WUbSFYU_^SmΛox{FanγF}_~mΛox{~μ’}OUFEuropeanoPhysicaloJournaloCSF2012SF_YSFX 4.2 133

61 vμasurμmμntFoνF–F´–F¯FproγuαtχonFχnFprotonTprotonFαollχsχonsFatFNsqrt{s}f_~mΛox{~μ’}OFwχtτFtτμF
j~uj}FγμtμαtorUFEuropeanoPhysicaloJournaloCSF2012SF_YSFX 4.2 54

60 jFsμarατFνorFaFγouΛlyTατarπμγFqχππsFΛosonFχnFppFαollχsχonsFatFNsqrt{s}FfF_FmΛox{~μ’}OUFEuropeano
PhysicaloJournaloCSF2012SF_YSFX 4.2 111

59 vμasurμmμntFoνFtτμFtopTquarkFmassFχnFNmatτrm{t}ovμrlχnμ{matτrm{t}}OFμvμntsFwχtτFγχlμptonFνχnalF
statμsFχnFppFαollχsχonsFatFNsqrt{s}f_FmΛox{~μ’}OUFEuropeanoPhysicaloJournaloCSF2012SF_YSFX 4.2 36

58
}μarατFνorFsupμrsymmμtryFχnFμvμntsFwχtτFlarπμFmχssχnπFtransvμrsμFmomμntumSFψμtsSFanγFatFlμastF
onμFtauFlμptonFχnF_F~μ’FprotonTprotonFαollχsχonFγataFwχtτFtτμFj~uj}FγμtμαtorUFEuropeanoPhysicalo
JournaloCSF2012SF_YSFX

4.2 11

57
{atχosFoνFγχψμtFproγuαtχonFαrossFsμαtχonsFasFaFνunαtχonFoνFtτμFaΛsolutμFγχννμrμnαμFχnFrapχγχtyF
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2012SF_YSFX
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55 }μarατFνorFγouΛlyFατarπμγFqχππsFΛosonsFχnFlχkμTsχπnFγχlμptonFνχnalFstatμsFatFNsqrt{s}FfF_F
matτrm{~μ’}OFwχtτFtτμFj~uj}FγμtμαtorUFEuropeanoPhysicaloJournaloCSF2012SF_YSFX 4.2 104

54 vμasurμmμntFoνFtτμFrμlatχvμFpromptFproγuαtχonFratμFoνFanγFχnFppFαollχsχonsFatF±oormulacFsμμFtμxtℓUF
EuropeanoPhysicaloJournaloCSF2012SF_YSFYY]X 4.2 46

53 oorwarγFμnμrπyFνlowSFαμntralFατarπμγTpartχαlμFmultχplχαχtχμsSFanγFpsμuγorapχγχtyFπapsFχnF–FanγF¯F
ΛosonFμvμntsFνromFppFαollχsχonsFatFNsqrt{s}fF_OF~μ’UFEuropeanoPhysicaloJournaloCSF2012SF_YSFX 4.2 11

52 sVˇ�FanγFˇ�NY}OFproγuαtχonFχnFppFαollχsχonsFatFNFsqrtF{s}FfF_{tμxt{~μv}}FOUFJournaloofoHighoEnergyoPhysicsSF
2012SFYWXYSFX 5.4 69

51 }μarατFνorFtτμFstanγarγFmoγμlFqχππsFΛosonFχnFtτμFqFTgF¯¯FTgFYâ��Y˛‰FατannμlFχnFppFαollχsχonsFatFNFsqrtF
{tμxt{s}}FfF{_}d{tμxt{~μ’}}FOUFJournaloofoHighoEnergyoPhysicsSF2012SFYWXYSFX 5.4 24

50 }μarατFνorFtτμFstanγarγFmoγμlFqχππsFΛosonFχnFtτμFqFTgF¯¯FTgFâ��Râ��â�� ˇ�Rˇ�â��FγμαayFατannμlFχnFppFαollχsχonsFatF
NFsqrtF{s}FfF{_}d{tμxt{~μ’}}FOUFJournaloofoHighoEnergyoPhysicsSF2012SFYWXYSFX 5.4 11

49 }μarατFνorFNF{tμxt{k}}√{tμxt{s}}−WFOFTgF˛…FRF˛…Fâ��FanγFkWFTgF˛…FRF˛…Fâ��FγμαaysUFJournaloofoHighoEnergyoPhysicsSF
2012SFYWXYSFX 5.4 52

48 }μarατFνorFaFqχππsFΛosonFχnFtτμFγμαayFατannμlFqFTgF¯¯NPOFTgFqNFovμrlχnμF{tμxt{q}}FOFâ��Fâ��Fâ��FRFχnFppFαollχsχonsF
atFNFsqrtF{s}FfF_FO~μ’UFJournaloofoHighoEnergyoPhysicsSF2012SFYWXYSFX 5.4 21

47 }μarατFνorFmχαrosαopχαFΛlaαkFτolμsFχnFppFαollχsχonsFatFNFsqrtF{s}FfF{tμxt{_~μ’}}FOUFJournaloofoHigho
EnergyoPhysicsSF2012SFYWXYSFX 5.4 34

46
vμasurμmμntFoνFtτμFχnαlusχvμFproγuαtχonFαrossFsμαtχonsFνorFνorwarγFψμtsFanγFνorFγχψμtFμvμntsFwχtτF
onμFνorwarγFanγFonμFαμntralFψμtFχnFppFαollχsχonsFatFNFsqrtF{s}FfF_FOF~μ’UFJournaloofoHighoEnergyoPhysicsSF
2012SFYWXYSFX

5.4 13

45 vμasurμmμntFoνFtτμFmassFγχννμrμnαμFΛμtwμμnFtopFanγFantχtopFquarksUFJournaloofoHighoEnergyo
PhysicsSF2012SFYWXYSFX 5.4 13
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43 yromptFanγFnonTpromptFsVˇ�FproγuαtχonFχnFppFαollχsχonsFatFNsqrt{s}FfF_OF~μ’UFEuropeanoPhysicalo
JournaloCSF2011SF_XSFX 4.2 118

42 koostμγFoΛψμαtscFaFproΛμFoνFΛμyonγFtτμFstanγarγFmoγμlFpτysχαsUFEuropeanoPhysicaloJournaloCSF2011SF
_XSFX 4.2 213

41
vμasurμmμntFoνFtτμFNmatτrm{{tΛar{t}}}OFproγuαtχonFαrossFsμαtχonFχnFppFαollχsχonsFatFNsqrt{s}f_OF~μ’F
usχnπFtτμFkχnμmatχαFpropμrtχμsFoνFμvμntsFwχtτFlμptonsFanγFψμtsUFEuropeanoPhysicaloJournaloCSF2011SF
_XSFX

4.2 35

40 lτarπμγFpartχαlμFmultχplχαχtχμsFχnFppFχntμraαtχonsFatFNFsqrtF{s}FfFWUbFOSFYUZ^SFanγF_F~μ’UFJournaloofoHigho
EnergyoPhysicsSF2011SFYWXXSFX 5.4 89

39 vμasurμmμntsFoνFχnαlusχvμF–FanγF¯FαrossFsμαtχonsFχnFppFαollχsχonsFatFNFsqrtF{s}FfF_FOF~μ’UFJournaloofo
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37 rnαlusχvμFΛTτaγronFproγuαtχonFαrossFsμαtχonFwχtτFmuonsFχnFppFαollχsχonsFatFNFsqrtF{s}FfF_d{tμxt{~μ’}}FOUF
JournaloofoHighoEnergyoPhysicsSF2011SFYWXXSFX 5.4 21

36 vμasurμmμntFoνFNF{tμxt{k}}ovμrlχnμF{tμxt{k}}FOFanπularFαorrμlatχonsFΛasμγFonFsμαonγaryFvμrtμxF
rμαonstruαtχonFatFNFsqrtF{s}FfF_S{tμxt{~μ’}}FOUFJournaloofoHighoEnergyoPhysicsSF2011SFYWXXSFX 5.4 27

35 vμasurμmμntFoνFtτμFlμptonFατarπμFasymmμtryFχnFχnαlusχvμF–FproγuαtχonFχnFppFαollχsχonsFatFNFsqrtF{s}F
fF_d{tμxt{~μ’}}FOUFJournaloofoHighoEnergyoPhysicsSF2011SFYWXXSFX 5.4 38

34 vμasurμmμntFoνFkosμTnχnstμχnFαorrμlatχonsFχnFppFαollχsχonsFatFNFsqrtF{s}FfFWUbFOFanγF_F~μ’UFJournaloofo
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