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wφtτFtτνFk‘vk~FμνtνγtorVFEuropeanlPhysicallJournallCSF2020SFbXSFY 4.2 4

484
~νarγτFπorFaFsγalarFpartnνrFoπFtτνFtopFquarψFφnFtτνFallTτaμronφγFNt{Φar{t}}OFplusFmφssφnρFtransvνrsνF
momνntumFπφnalFstatνFatFNsqrt{s}gY[OF‘ν“FwφtτFtτνFk‘vk~FμνtνγtorVFEuropeanlPhysicallJournallCSF
2020SFbXSFY

4.2 17

483 klφρnmνntFoπFtτνFk‘vk~FsnnνrFnνtνγtorFφnF}unFZVFEuropeanlPhysicallJournallCSF2020SFbXSFY 4.2 4

482 nνtνrmφnatφonFoπFχνtFγalφΦratφonFanμFνnνrρyFrνsolutφonFφnFprotonâ��protonFγollφsφonsFatFNsqrt{s}FgF
b~τΦoxF{‘ν“}OFusφnρFtτνFk‘vk~FμνtνγtorVFEuropeanlPhysicallJournallCSF2020SFbXSFY 4.2 3

481 ~νarγτFπorFNFtovνrlφnν{t}FOFrνsonanγνsFφnFπullyFτaμronφγFπφnalFstatνsFφnFppFγollφsφonsFatFNFsqrt{s}FOFgFY[F
‘ν“FwφtτFtτνFk‘vk~FμνtνγtorVFJournalloflHighlEnergylPhysicsSF2020SFZXZXSFY 5.4 6

480 }νγonstruγtφonFanμFφμνntφπφγatφonFoπFΦoostνμFμφTˇ�FsystνmsFφnFaFsνarγτFπorFrφρρsFΦosonFpaφrsFusφnρFY[F
‘ν“FprotonTprotonFγollφsφonFμataFφnFk‘vk~VFJournalloflHighlEnergylPhysicsSF2020SFZXZXSFY 5.4 3

479 mτaraγtνrφsatφonFanμFpνrπormanγνFoπFtτνFzknwoFνlνγtromaρnνtφγFγalorφmνtνrVFJournallofl
InstrumentationSF2020SFY^SF‘YXXX[T‘YXXX[ 1 3

478 zνrπormanγνFoπFtτνFmφssφnρFtransvνrsνFmomνntumFtrφρρνrsFπorFtτνFk‘vk~FμνtνγtorFμurφnρF}unTZF
μataFtaψφnρVFJournalloflHighlEnergylPhysicsSF2020SFZXZXSFY 5.4 8

477 ~νarγτFπorFnνwFnonTrνsonantFpτνnomνnaFφnFτφρτTmassFμφlνptonFπφnalFstatνsFwφtτFtτνFk‘vk~F
μνtνγtorVFJournalloflHighlEnergylPhysicsSF2020SFZXZXSFY 5.4 9

476 wνasurνmνntsFoπFtτνFrφρρsFΦosonFφnγlusφvνFanμFμφππνrνntφalFπφμuγφalFγrossFsνγtφonsFφnFtτνF]NνllFOF
μνγayFγτannνlFatFNsqrt{s}OFgFY[F‘ν“VFEuropeanlPhysicallJournallCSF2020SFbXSFY 4.2 9

475
~νarγτFπorFμφrνγtFproμuγtφonFoπFνlνγtrowνaψφnosFφnFπφnalFstatνsFwφtτFonνFlνptonSFmφssφnρFtransvνrsνF
momνntumFanμFaFrφρρsFΦosonFμνγayφnρFφntoFtwoFΦTχνtsFφnFNppOFγollφsφonsFatFNsqrt{s}gY[OF‘ν“FwφtτF
tτνFk‘vk~FμνtνγtorVFEuropeanlPhysicallJournallCSF2020SFbXSFY

4.2 13

474
wνasurνmνntsFoπFtτνFproμuγtφonFγrossTsνγtφonFπorFaF FΦosonFφnFassoγφatφonFwφtτFΦTχνtsFφnF
protonTprotonFγollφsφonsFatFNFsqrt{s}FOFgFY[F‘ν“FwφtτFtτνFk‘vk~FμνtνγtorVFJournalloflHighlEnergyl
PhysicsSF2020SFZXZXSFY

5.4 5

473
~νarγτFπorFtτνFrrFThFNFΦovνrlφnν{Φ}Φovνrlφnν{Φ}FOFproγνssFvφaFvνγtorTΦosonFπusφonFproμuγtφonFusφnρF
protonTprotonFγollφsφonsFatFNFsqrt{s}FOFgFY[F‘ν“FwφtτFtτνFk‘vk~FμνtνγtorVFJournalloflHighlEnergyl
PhysicsSF2020SFZXZXSFY

5.4 5

472 yΦsνrvatφonFoπFtτνFassoγφatνμFproμuγtφonFoπFaFtopFquarψFanμFaF FΦosonFφnFppFγollφsφonsFatFNFsqrt{s}FOgF
Y[F‘ν“FwφtτFtτνFk‘vk~FμνtνγtorVFJournalloflHighlEnergylPhysicsSF2020SFZXZXSFY 5.4 5

471 wνasurνmνntsFoπFtopTquarψFpaφrFspφnFγorrνlatφonsFφnFtτνFNνmuFOFγτannνlFatFNsqrt{s}FgFY[OF‘ν“FusφnρF
ppFγollφsφonsFφnFtτνFk‘vk~FμνtνγtorVFEuropeanlPhysicallJournallCSF2020SFbXSFY 4.2 8

(2020-2020)
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470 wνasurνmνntFoπFtτνFγrossTsνγtφonFanμFγτarρνFasymmνtryFoπF”FΦosonsFproμuγνμFφnFprotonâ��protonF
γollφsφonsFatFNsqrt{s}gb~tνxtF{‘ν“}OFwφtτFtτνFk‘vk~FμνtνγtorVFEuropeanlPhysicallJournallCSF2019SFacSFY 4.2 11

469 olνγtronFrνγonstruγtφonFanμFφμνntφπφγatφonFφnFtτνFk‘vk~FνxpνrφmνntFusφnρFtτνFZXY^FanμFZXY_FvrmF
protonâ��protonFγollφsφonFμataFatFNsqrt{s}FgFY[OFNtνxtF{‘ν“}OVFEuropeanlPhysicallJournallCSF2019SFacSFY 4.2 37

468
~νarγτνsFπorFsγalarFlνptoquarψsFanμFμφππνrνntφalFγrossTsνγtφonFmνasurνmνntsFφnFμφlνptonâ��μφχνtF
νvνntsFφnFprotonâ��protonFγollφsφonsFatFaFγνntrνToπTmassFνnνrρyFoπFNvarvνγ{sqrt{s}}OFgFY[F‘ν“FwφtτFtτνF
k‘vk~FνxpνrφmνntVFEuropeanlPhysicallJournallCSF2019SFacSFY

4.2 15

467
wνasurνmνntFoπF“rSFNFmatτrm{r}toFmatτrm{Φ}ovνrlφnν{matτrm{Φ}}FOFproμuγtφonFasFaFπunγtφonFoπF
tτνFvνγtorTΦosonFtransvνrsνFmomνntumFφnFY[F‘ν“FppFγollφsφonsFwφtτFtτνFk‘vk~FμνtνγtorVFJournallofl
HighlEnergylPhysicsSF2019SFZXYcSFY

5.4 8

466 zνrπormanγνFoπFtopTquarψFanμFNvarvνγ{”}OTΦosonFtaρρφnρFwφtτFk‘vk~FφnF}unFZFoπFtτνFvrmVFEuropeanl
PhysicallJournallCSF2019SFacSFY 4.2 19

465 olνγtronFanμFpτotonFνnνrρyFγalφΦratφonFwφtτFtτνFk‘vk~FμνtνγtorFusφnρFZXY^â��ZXY_FvrmF
protonTprotonFγollφsφonFμataVFJournalloflInstrumentationSF2019SFY]SFzX[XYaTzX[XYa 1 25

464 ~νarγτFπorFμouΦlyFγτarρνμFsγalarFΦosonsFμνγayφnρFφntoFsamνTsφρnFΦosonFpaφrsFwφtτFtτνFk‘vk~F
μνtνγtorVFEuropeanlPhysicallJournallCSF2019SFacSF^b 4.2 20

463
~νarγτFπorFτνavyFwaχoranaForFnφraγFnνutrφnosFanμFrφρτtTτanμνμF”FρauρνFΦosonsFφnFπφnalFstatνsFwφtτF
twoFγτarρνμFlνptonsFanμFtwoFχνtsFatFNFsqrt{s}gY[FOF‘ν“FwφtτFtτνFk‘vk~FμνtνγtorVFJournalloflHighl
EnergylPhysicsSF2019SFZXYcSFY

5.4 21

462 wνasurνmνntFoπFtτνFpτotonFφμνntφπφγatφonFνππφγφνnγφνsFwφtτFtτνFk‘vk~FμνtνγtorFusφnρFvrmF}unFZF
μataFγollνγtνμFφnFZXY^FanμFZXY_VFEuropeanlPhysicallJournallCSF2019SFacSFY 4.2 26

461 wνasurνmνntFoπFtτνFratφoFoπFγrossFsνγtφonsFπorFφnγlusφvνFφsolatνμTpτotonFproμuγtφonFφnFppFγollφsφonsF
atFNFsqrt{s}FOFgFY[FanμFbF‘ν“FwφtτFtτνFk‘vk~FμνtνγtorVFJournalloflHighlEnergylPhysicsSF2019SFZXYcSFY 5.4 5

460
~νarγτFπorFpaφrFproμuγtφonFoπFrφρρsFΦosonsFφnFtτνFNFΦovνrlφnν{Φ}Φovνrlφnν{Φ}FOFπφnalFstatνFusφnρF
protonTprotonFγollφsφonsFatFNFsqrt{s}gY[FOF‘ν“FwφtτFtτνFk‘vk~FμνtνγtorVFJournalloflHighlEnergyl
PhysicsSF2019SFZXYcSFY

5.4 31

459 monstraφntsFonFmνμφatorTΦasνμFμarψFmattνrFanμFsγalarFμarψFνnνrρyFmoμνlsFusφnρFNFsqrt{s}FOFgFY[F‘ν“F
ppFγollφsφonFμataFγollνγtνμFΦyFtτνFk‘vk~FμνtνγtorVFJournalloflHighlEnergylPhysicsSF2019SFZXYcSFY 5.4 31

458 wνasurνmνntFoπFπφμuγφalFanμFμφππνrνntφalFN”ℓR”ℓTOFproμuγtφonFγrossTsνγtφonsFatFNsqrt{s}gY[OF‘ν“F
wφtτFtτνFk‘vk~FμνtνγtorVFEuropeanlPhysicallJournallCSF2019SFacSFY 4.2 16

457 wνasurνmνntFoπFN”ℓ{pmF}OTΦosonFanμF TΦosonFproμuγtφonFγrossTsνγtφonsFφnFppFγollφsφonsFatF
Nsqrt{s}gZVa_OF‘ν“FwφtτFtτνFk‘vk~FμνtνγtorVFEuropeanlPhysicallJournallCSF2019SFacSFY 4.2 2

456
wνasurνmνntFoπFtτνFφnγlusφvνFγrossTsνγtφonFπorFtτνFproμuγtφonFoπFχνtsFφnFassoγφatφonFwφtτFaF FΦosonF
φnFprotonâ��protonFγollφsφonsFatFbF‘ν“FusφnρFtτνFk‘vk~FμνtνγtorVFEuropeanlPhysicallJournallCSF2019SF
acSFY

4.2 4

455 k‘vk~FΦTχνtFφμνntφπφγatφonFpνrπormanγνFanμFνππφγφνnγyFmνasurνmνntFwφtτFNt{Φar{t}}OFνvνntsFφnFppF
γollφsφonsFatFNsqrt{s}gY[OF‘ν“VFEuropeanlPhysicallJournallCSF2019SFacSFY 4.2 43

454
wνasurνmνntsFoπFtopTquarψFpaφrFμφππνrνntφalFanμFμouΦlνTμφππνrνntφalFγrossTsνγtφonsFφnFtτνFNνllFORχνtsF
γτannνlFwφtτFppFγollφsφonsFatFNsqrt{s}gY[OF‘ν“FusφnρFtτνFk‘vk~FμνtνγtorVFEuropeanlPhysicallJournallC
SF2019SFacSFY

4.2 13

453
~νarγτFπorFaμμφtφonalFτνavyFnνutralFrφρρsFanμFρauρνFΦosonsFφnFtτνFμφtauFπφnalFstatνFproμuγνμFφnF[_F
πΦâ��YFoπFppFγollφsφonsFatFNFsqrt{s}gY[FOF‘ν“FwφtτFtτνFk‘vk~FμνtνγtorVFJournalloflHighlEnergylPhysicsSF
2018SFZXYbSFY

5.4 81

Stefania Spagnolo
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452 wνasurνmνntFoπFtτνFγrossTsνγtφonFπorFproμuγφnρFaF”FΦosonFφnFassoγφatφonFwφtτFaFsφnρlνFtopFquarψFφnF
ppFγollφsφonsFatFNFsqrt{s}gY[FOF‘ν“FwφtτFk‘vk~VFJournalloflHighlEnergylPhysicsSF2018SFZXYbSFY 5.4 10

451 wνasurνmνntFoπFtτνFTΦosonFmassFφnFppFγollφsφonsFatFwφtτFtτνFk‘vk~FμνtνγtorVFEuropeanlPhysicall
JournallCSF2018SFabSFYYX 4.2 59

450 nφamonμFμνtνγtorsFπorFτφρτFνnνrρyFpτysφγsFνxpνrφmνntsVFJournalloflInstrumentationSF2018SFY[SFmXYXZcTmXYXZc1 6

449 ~νarγτFπorFnνwFpτνnomνnaFφnFτφρτTmassFπφnalFstatνsFwφtτFaFpτotonFanμFaFχνtFπromFγollφsφonsFatFgF
Y[´ ‘ν“FwφtτFtτνFk‘vk~FμνtνγtorVFEuropeanlPhysicallJournallCSF2018SFabSFYXZ 4.2 7

448 ~νarγτFπorFtτνFμφrνγtFproμuγtφonFoπFγτarρφnosFanμFnνutralφnosFφnFπφnalFstatνsFwφtτFtauFlνptonsFφnF
γollφsφonsFwφtτFtτνFk‘vk~FμνtνγtorVFEuropeanlPhysicallJournallCSF2018SFabSFY^] 4.2 23

447 wνasurνmνntFoπFlonρφtuμφnalFπlowFμνγorrνlatφonsFφnFzΦRzΦFγollφsφonsFatFanμF^VXZF‘ν“FwφtτFtτνF
k‘vk~FμνtνγtorVFEuropeanlPhysicallJournallCSF2018SFabSFY]Z 4.2 35

446 wνasurνmνntFoπFquarψonφumFproμuγtφonFφnFprotonTlνaμFanμFprotonTprotonFγollφsφonsFatFwφtτFtτνF
k‘vk~FμνtνγtorVFEuropeanlPhysicallJournallCSF2018SFabSFYaY 4.2 35

445 wνasurνmνntFoπFμφππνrνntφalFγrossTsνγtφonsFoπFaFsφnρlνFtopFquarψFproμuγνμFφnFassoγφatφonFwφtτFaF
ΦosonFatFwφtτFk‘vk~VFEuropeanlPhysicallJournallCSF2018SFabSFYb_ 4.2 5

444 ~νarγτFπorFτνavyFrνsonanγνsFφnFtτνFanμFπφnalFstatνsFusφnρFprotonTprotonFγollφsφonsFatF´ FwφtτFtτνF
k‘vk~FμνtνγtorVFEuropeanlPhysicallJournallCSF2018SFabSFZc[ 4.2 41

443 kFsνarγτFπorFpaφrTproμuγνμFrνsonanγνsFφnFπourTχνtFπφnalFstatνsFatFwφtτFtτνFk‘vk~FμνtνγtorVFEuropeanl
PhysicallJournallCSF2018SFabSFZ^X 4.2 28

442
~νarγτFπorFτνavyFrνsonanγνsFμνγayφnρFφntoFaF”ForF FΦosonFanμFaFrφρρsFΦosonFφnFπφnalFstatνsFwφtτF
lνptonsFanμFΦTχνtsFφnF[_FπΦâ��YFoπFNFsqrt{s}gY[FOF‘ν“FppFγollφsφonsFwφtτFtτνFk‘vk~FμνtνγtorVFJournallofl
HighlEnergylPhysicsSF2018SFZXYbSFY

5.4 26

441 ~νarγτFπorFτνavyFrνsonanγνsFμνγayφnρFφntoFφnFtτνFπφnalFstatνFφnFγollφsφonsFatFwφtτFtτνFk‘vk~F
μνtνγtorVFEuropeanlPhysicallJournallCSF2018SFabSFZ] 4.2 47

440 nφrνγtFtopTquarψFμνγayFwφμtτFmνasurνmνntFφnFtτνFlνptonRχνtsFγτannνlFatFwφtτFtτνFk‘vk~F
νxpνrφmνntVFEuropeanlPhysicallJournallCSF2018SFabSFYZc 4.2 11

439 ~νarγτFπorF”F”W”F FrνsonanγνFproμuγtφonFφnFâ��˛‰qqFπφnalFstatνsFφnFppFγollφsφonsFatFNFsqrt{s}gY[FOF‘ν“F
wφtτFtτνFk‘vk~FμνtνγtorVFJournalloflHighlEnergylPhysicsSF2018SFZXYbSFY 5.4 22

438 wνasurνmνntFoπFtτνFrφρρsFΦosonFγouplφnρFpropνrtφνsFφnFtτνFrFThF  PFThF]â��FμνγayFγτannνlFatFNF
sqrt{s}gY[FOF‘ν“FwφtτFtτνFk‘vk~FμνtνγtorVFJournalloflHighlEnergylPhysicsSF2018SFZXYbSFY 5.4 36

437 wνasurνmνntFoπFφnγlusφvνFχνtFanμFμφχνtFγrossTsνγtφonsFφnFprotonTprotonFγollφsφonsFatFNFsqrt{s}gY[FOF
‘ν“FwφtτFtτνFk‘vk~FμνtνγtorVFJournalloflHighlEnergylPhysicsSF2018SFZXYbSFY 5.4 12

436 ~νarγτFπorFμarψFmattνrFproμuγνμFφnFassoγφatφonFwφtτFΦottomForFtopFquarψsFφnF´ ‘ν“FγollφsφonsFwφtτF
tτνFk‘vk~FμνtνγtorVFEuropeanlPhysicallJournallCSF2018SFabSFYb 4.2 32

435 ~νarγτFπorFμouΦlyFγτarρνμFrφρρsFΦosonFproμuγtφonFφnFmultφTlνptonFπφnalFstatνsFwφtτFtτνFk‘vk~F
μνtνγtorFusφnρFprotonTprotonFγollφsφonsFatVFEuropeanlPhysicallJournallCSF2018SFabSFYcc 4.2 55

(2018-2018)
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434 wνasurνmνntFoπFpolarφsatφonFφnFμνγaysFφnFprotonTprotonFγollφsφonsFatF‘ν“FwφtτFtτνFk‘vk~FμνtνγtorVF
EuropeanlPhysicallJournallCSF2018SFabSFY_[ 4.2 3

433 ~νarγτνsFπorFτνavyF  FanμF ”FrνsonanγνsFφnFtτνFâ��â��qqFanμF˛‰˛‰qqFπφnalFstatνsFφnFppFγollφsφonsFatFNF
sqrt{s}gY[FOF‘ν“FwφtτFtτνFk‘vk~FμνtνγtorVFJournalloflHighlEnergylPhysicsSF2018SFZXYbSFY 5.4 17

432
wνasurνmνntFoπFμφππνrνntφalFγrossFsνγtφonsFanμF”RW”â��FγrossTsνγtφonFratφosFπorF”FΦosonFproμuγtφonF
φnFassoγφatφonFwφtτFχνtsFatFNFsqrt{s}gbFOF‘ν“FwφtτFtτνFk‘vk~FμνtνγtorVFJournalloflHighlEnergylPhysicsSF
2018SFZXYbSFY

5.4 7

431
~νarγτFπorFtτνFrφρρsFΦosonFproμuγνμFφnFassoγφatφonFwφtτFaFvνγtorFΦosonFanμFμνγayφnρFφntoFtwoF
spφnTzνroFpartφγlνsFφnFtτνFrFThFaaFThF]ΦFγτannνlFφnFppFγollφsφonsFatFNFsqrt{s}gY[FOF‘ν“FwφtτFtτνFk‘vk~F
μνtνγtorVFJournalloflHighlEnergylPhysicsSF2018SFZXYbSFY

5.4 14

430
wνasurνmνntFoπFtτνFNF ρammaFtoFnuFovνrlφnν{nu}ρammaFOFproμuγtφonFγrossFsνγtφonFφnFppFγollφsφonsF
atFNFsqrt{s}gY[FOF‘ν“FwφtτFtτνFk‘vk~FμνtνγtorFanμFlφmφtsFonFanomalousFtrφplνFρauρνTΦosonF
γouplφnρsVFJournalloflHighlEnergylPhysicsSF2018SFZXYbSFY

5.4 6

429 zromptFanμFnonTpromptFνllφptφγFπlowFφnFzΦRzΦFγollφsφonsFatF‘νvFwφtτFtτνFk‘vk~FμνtνγtorVFEuropeanl
PhysicallJournallCSF2018SFabSFab] 4.2 8

428 ~νarγτFπorFrφρρsFΦosonFpaφrFproμuγtφonFφnFtτνFγτannνlFusφnρFγollφsφonFμataFrνγorμνμFatF‘ν“FwφtτFtτνF
k‘vk~FμνtνγtorVFEuropeanlPhysicallJournallCSF2018SFabSFYXXa 4.2 21

427 wνasurνmνntFoπFγolourFπlowFusφnρFχνtTpullFoΦsνrvaΦlνsFφnFνvνntsFwφtτFtτνFk‘vk~FνxpνrφmνntFatVF
EuropeanlPhysicallJournallCSF2018SFabSFb]a 4.2 5

426 ~tatusFoπFtτνFzknwoFνxpνrφmνntVFJournalloflPhysics:lConferencelSeriesSF2018SFYY[aSFXYZX][ 0.3 1

425 knρularFanalysφsFoπFlFXFμFFThFuP˛…R˛…â��FμνγaysFφnFppFγollφsφonsFatFNFsqrt{s}gbFOF‘ν“FwφtτFtτνFk‘vk~F
μνtνγtorVFJournalloflHighlEnergylPhysicsSF2018SFZXYbSFY 5.4 44

424
~νarγτFπorFaFnνwFτνavyFρauρνTΦosonFrνsonanγνFμνγayφnρFφntoFaFlνptonFanμFmφssφnρFtransvνrsνF
momνntumFφnF[_FπΦFoπFγollφsφonsFatF´ ‘ν“FwφtτFtτνFk‘vk~FνxpνrφmνntVFEuropeanlPhysicallJournallCSF
2018SFabSF]XY

4.2 23

423
~νarγτFπorFμarψFmattνrFφnFνvνntsFwφtτFaFτaμronφγallyFμνγayφnρFvνγtorFΦosonFanμFmφssφnρFtransvνrsνF
momνntumFφnFppFγollφsφonsFatFNFsqrt{s}gY[FOF‘ν“FwφtτFtτνFk‘vk~FμνtνγtorVFJournalloflHighlEnergyl
PhysicsSF2018SFZXYbSFY

5.4 15

422
wνasurνmνntsFoπFμφππνrνntφalFγrossFsνγtφonsFoπFtopFquarψFpaφrFproμuγtφonFφnFassoγφatφonFwφtτFχνtsFφnF
ppFγollφsφonsFatFNFsqrt{s}gY[FOF‘ν“FusφnρFtτνFk‘vk~FμνtνγtorVFJournalloflHighlEnergylPhysicsSF2018SF
ZXYbSFY

5.4 4

421
~νarγτFπorFrφρρsFΦosonFpaφrFproμuγtφonFφnFtτνFNFupρammaFupρammaFΦovνrlφnν{Φ}FOFπφnalFstatνFwφtτF
Y[F‘ν“FppFγollφsφonFμataFγollνγtνμFΦyFtτνFk‘vk~FνxpνrφmνntVFJournalloflHighlEnergylPhysicsSF2018SF
ZXYbSFY

5.4 23

420 ~νarγτFπorFnνwFpτνnomνnaFφnFνvνntsFwφtτFsamνTγτarρνFlνptonsFanμFΦTχνtsFφnFppFγollφsφonsFatFNF
sqrt{s}gY[FOF‘ν“FwφtτFtτνFk‘vk~FμνtνγtorVFJournalloflHighlEnergylPhysicsSF2018SFZXYbSFY 5.4 21

419 wνasurνmνntFoπFtτνFazφmutτalFanφsotropyFoπFγτarρνμFpartφγlνsFproμuγνμFφnFgF^VXZ´ ‘ν“FzΦRzΦF
γollφsφonsFwφtτFtτνFk‘vk~FμνtνγtorVFEuropeanlPhysicallJournallCSF2018SFabSFcca 4.2 21

418 zνrπormanγνFoπFmφssφnρFtransvνrsνFmomνntumFrνγonstruγtφonFwφtτFtτνFk‘vk~FμνtνγtorFusφnρF
protonTprotonFγollφsφonsFatVFEuropeanlPhysicallJournallCSF2018SFabSFcX[ 4.2 66

417 ~νarγτFπorFνlνγtrowνaψFproμuγtφonFoπFsupνrsymmνtrφγFpartφγlνsFφnFπφnalFstatνsFwφtτFtwoForFtτrννF
lνptonsFatFwφtτFtτνFk‘vk~FμνtνγtorVFEuropeanlPhysicallJournallCSF2018SFabSFcc^ 4.2 49
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416 ~νarγτFπorFγτarρνμFrφρρsFΦosonsFμνγayφnρFφntoFtopFanμFΦottomFquarψsFatFNFsqrt{s}gY[FOF‘ν“FwφtτFtτνF
k‘vk~FμνtνγtorVFJournalloflHighlEnergylPhysicsSF2018SFZXYbSFY 5.4 39

415 ypνratφonFanμFpνrπormanγνFoπFtτνFk‘vk~F‘φlνFmalorφmνtνrFφnF}un´ YVFEuropeanlPhysicallJournallCSF
2018SFabSFcba 4.2 13

414
~νarγτFπorFsupνrsymmνtryFφnFπφnalFstatνsFwφtτFmφssφnρFtransvνrsνFmomνntumFanμFmultφplνFΦTχνtsFφnF
protonTprotonFγollφsφonsFatFNFsqrt{s}gY[FOF‘ν“FwφtτFtτνFk‘vk~FμνtνγtorVFJournalloflHighlEnergyl
PhysicsSF2018SFZXYbSFY

5.4 28

413
~νarγτFπorFpaφrFproμuγtφonFoπFτνavyFvνγtorTlφψνFquarψsFμνγayφnρFφntoFτφρτTp‘F”FΦosonsFanμFtopF
quarψsFφnFtτνFlνptonTplusTχνtsFπφnalFstatνFφnFppFγollφsφonsFatFNFsqrt{s}gY[FOF‘ν“FwφtτFtτνFk‘vk~F
μνtνγtorVFJournalloflHighlEnergylPhysicsSF2018SFZXYbSFY

5.4 16

412
~νarγτFπorFtopTsquarψFpaφrFproμuγtφonFφnFπφnalFstatνsFwφtτFonνFlνptonSFχνtsSFanμFmφssφnρFtransvνrsνF
momνntumFusφnρF[_FπΦâ��YFoπFNFsqrt{s}gY[FOF‘ν“FppFγollφsφonFμataFwφtτFtτνFk‘vk~FμνtνγtorVFJournallofl
HighlEnergylPhysicsSF2018SFZXYbSFY

5.4 33

411 ~νarγτFπorFlonρTlφvνμFγτarρφnosFΦasνμFonFaFμφsappνarφnρTtraγψFsφρnaturνFφnFppFγollφsφonsFatFNF
sqrt{s}gY[FOF‘ν“FwφtτFtτνFk‘vk~FμνtνγtorVFJournalloflHighlEnergylPhysicsSF2018SFZXYbSFY 5.4 48

410 ~νarγτFπorFsupνrsymmνtryFφnFπφnalFstatνsFwφtτFγτarmFχνtsFanμFmφssφnρFtransvνrsνFmomνntumFφnFY[F
‘ν“FppFγollφsφonsFwφtτFtτνFk‘vk~FμνtνγtorVFJournalloflHighlEnergylPhysicsSF2018SFZXYbSFY 5.4 9

409
~νarγτFπorFγτarρνμFrφρρsFΦosonsFμνγayφnρFvφaFr´–FThFˇ�´–˛‰ˇ�FφnFtτνFˇ�RχνtsFanμFˇ�RlνptonFπφnalFstatνsFwφtτF
[_FπΦâ��YFoπFppFγollφsφonFμataFrνγorμνμFatFNFsqrt{s}gY[FOF‘ν“FwφtτFtτνFk‘vk~FνxpνrφmνntVFJournallofl
HighlEnergylPhysicsSF2018SFZXYbSFY

5.4 33

408 zromptFanμFnonTpromptFanμFsupprνssφonFatFτφρτFtransvνrsνFmomνntumFφnFzΦRzΦFγollφsφonsFwφtτF
tτνFk‘vk~FνxpνrφmνntVFEuropeanlPhysicallJournallCSF2018SFabSFa_Z 4.2 23

407 ~νarγτFπorFrφρρsFΦosonFμνγaysFtoFΦνyonμTtτνT~tanμarμTwoμνlFlφρτtFΦosonsFφnFπourTlνptonFνvνntsF
wφtτFtτνFk‘vk~FμνtνγtorFatFNFsqrt{s}gY[FOF‘ν“VFJournalloflHighlEnergylPhysicsSF2018SFZXYbSFY 5.4 22

406 ~νarγτFπorFνxγlusφvνFrφρρsFanμF FΦosonFμνγaysFtoFi˛‡FanμFˇ�˛‡FwφtτFtτνFk‘vk~FμνtνγtorVFJournallofl
HighlEnergylPhysicsSF2018SFZXYbSFY 5.4 6

405 wνasurνmνntsFoπFΦTχνtFtaρρφnρFνππφγφνnγyFwφtτFtτνFk‘vk~FμνtνγtorFusφnρFNFtovνrlφnν{t}FOFνvνntsFatFNF
sqrt{s}gY[FOF‘ν“VFJournalloflHighlEnergylPhysicsSF2018SFZXYbSFY 5.4 31

404 ~νarγτFπorFπlavourTγτanρφnρFnνutralFγurrνntFtopTquarψFμνγaysFtFThFq FφnFprotonTprotonFγollφsφonsFatFNF
sqrt{s}gY[FOF‘ν“FwφtτFtτνFk‘vk~FμνtνγtorVFJournalloflHighlEnergylPhysicsSF2018SFZXYbSFY 5.4 8

403 wνasurνmνntFoπFtτνFφnγlusφvνFanμFπφμuγφalFproμuγtφonFγrossTsνγtφonsFφnFtτνFlνptonRχνtsFγτannνlFφnF
γollφsφonsFatFwφtτFtτνFk‘vk~FμνtνγtorVFEuropeanlPhysicallJournallCSF2018SFabSF]ba 4.2 5

402 ~νarγτFπorFτνavyFpartφγlνsFμνγayφnρFφntoFtopTquarψFpaφrsFusφnρFlνptonTplusTχνtsFνvνntsFφnF
protonTprotonFγollφsφonsFatF´ FwφtτFtτνFk‘vk~FμνtνγtorVFEuropeanlPhysicallJournallCSF2018SFabSF^_^ 4.2 34

401
~νarγτFπorFnνwFpτνnomνnaFusφnρFtτνFφnvarφantFmassFμφstrφΦutφonFoπFsamνTπlavourFopposφtνTsφρnF
μφlνptonFpaφrsFφnFνvνntsFwφtτFmφssφnρFtransvνrsνFmomνntumFφnF´ FγollφsφonsFwφtτFtτνFk‘vk~FμνtνγtorVF
EuropeanlPhysicallJournallCSF2018SFabSF_Z^

4.2 15

400 ~νarγτFπorFμarψFmattνrFanμFotτνrFnνwFpτνnomνnaFφnFνvνntsFwφtτFanFνnνrρνtφγFχνtFanμFlarρνFmφssφnρF
transvνrsνFmomνntumFusφnρFtτνFk‘vk~FμνtνγtorVFJournalloflHighlEnergylPhysicsSF2018SFZXYbSFY 5.4 101

399
zνrπormanγνFoπFtτνFμφamonμFaγtφvνFtarρνtFprototypνFπorFtτνFzknwoFνxpνrφmνntFatFtτνFnk˛ƒxoF
l‘pVFNuclearlInstrumentslandlMethodslinlPhysicslResearchylSectionlA:lAcceleratorsylSpectrometersyl
DetectorslandlAssociatedlEquipmentSF2018SFbcbSFYX^TYYX

1.2 7

(2018-2018)
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398
wνasurνmνntFoπFtτνF±pormuladFsννFtνxtøFanμF±pormuladFsννFtνxtøFproμuγtφonFγrossFsνγtφonsFφnF
multφlνptonFπφnalFstatνsFusφnρF[VZFπΦ±pormuladFsννFtνxtøFoπF±pormuladFsννFtνxtøFγollφsφonsFatF±pormuladF
sννFtνxtøFgFY[F‘ν“FwφtτFtτνFk‘vk~FμνtνγtorVFEuropeanlPhysicallJournallCSF2017SFaaSF]X

4.2 14

397
kFmνasurνmνntFoπFtτνFγalorφmνtνrFrνsponsνFtoFsφnρlνFτaμronsFanμFμνtνrmφnatφonFoπFtτνFχνtFνnνrρyF
sγalνFunγνrtaφntyFusφnρFvrmF}unTYFTγollφsφonFμataFwφtτFtτνFk‘vk~FμνtνγtorVFEuropeanlPhysicall
JournallCSF2017SFaaSFZ_

4.2 22

396
wνasurνmνntFoπFtτνFφnγlusφvνFγrossTsνγtφonsFoπFsφnρlνFtopTquarψFanμFtopTantφquarψFtTγτannνlF
proμuγtφonFφnFppFγollφsφonsFatFNFsqrt{s}gY[FOF‘ν“FwφtτFtτνFk‘vk~FμνtνγtorVFJournalloflHighlEnergyl
PhysicsSF2017SFZXYaSFY

5.4 22

395
wνasurνmνntFoπFχνtFaγtφvφtyFproμuγνμFφnFtopTquarψFνvνntsFwφtτFanFνlνγtronSFaFmuonFanμFtwoF
TtaρρνμFχνtsFφnFtτνFπφnalFstatνFφnFγollφsφonsFatF±pormuladFsννFtνxtøF‘ν“FwφtτFtτνFk‘vk~FμνtνγtorVF
EuropeanlPhysicallJournallCSF2017SFaaSFZZX

4.2 5

394 wνasurνmνntFoπFtτνFΦosonFpolarφsatφonFφnF±pormuladFsννFtνxtøFνvνntsFπromFγollφsφonsFatF±pormuladF
sννFtνxtøFgFbF‘ν“FφnFtτνFlνpton´ R´ χνtsFγτannνlFwφtτFk‘vk~VFEuropeanlPhysicallJournallCSF2017SFaaSFZ_] 4.2 19

393 olνγtronFνππφγφνnγyFmνasurνmνntsFwφtτFtτνFk‘vk~FμνtνγtorFusφnρFZXYZFvrmFprotonTprotonFγollφsφonF
μataVFEuropeanlPhysicallJournallCSF2017SFaaSFYc^ 4.2 61

392
wνasurνmνntsFoπFtopTquarψFpaφrFμφππνrνntφalFγrossTsνγtφonsFφnFtτνF±pormuladFsννFtνxtøFγτannνlFφnF
γollφsφonsFatF±pormuladFsννFtνxtø´ ‘ν“FusφnρFtτνFk‘vk~FμνtνγtorVFEuropeanlPhysicallJournallCSF2017SF
aaSFZcZ

4.2 13

391 zνrπormanγνFoπFalρorφtτmsFtτatFrνγonstruγtFmφssφnρFtransvνrsνFmomνntumFφnF±pormuladFsννFtνxtøgF
bF‘ν“FprotonTprotonFγollφsφonsFφnFtτνFk‘vk~FμνtνγtorVFEuropeanlPhysicallJournallCSF2017SFaaSFZ]Y 4.2 38

390 wνasurνmνntFoπFtτνFpromptFW±pormuladFsννFtνxtøFpaφrFproμuγtφonFγrossTsνγtφonFφnFγollφsφonsFatF
±pormuladFsννFtνxtø´ ‘ν“FwφtτFtτνFk‘vk~FμνtνγtorVFEuropeanlPhysicallJournallCSF2017SFaaSFa_ 4.2 47

389 ~νarγτFπorFtrφΦosonF±pormuladFsννFtνxtøFproμuγtφonFφnFγollφsφonsFatF±pormuladFsννFtνxtø´ ±pormuladFsννF
tνxtøFwφtτFtτνFk‘vk~FμνtνγtorVFEuropeanlPhysicallJournallCSF2017SFaaSFY]Y 4.2 13

388 ‘opoloρφγalFγνllFγlustνrφnρFφnFtτνFk‘vk~FγalorφmνtνrsFanμFφtsFpνrπormanγνFφnFvrmF}unFYVFEuropeanl
PhysicallJournallCSF2017SFaaSF]cX 4.2 177

387
pφμuγφalSFtotalFanμFμφππνrνntφalFγrossTsνγtφonFmνasurνmνntsFoπFTγτannνlFsφnρlνFtopTquarψFproμuγtφonF
φnFγollφsφonsFatFb´ ‘ν“FusφnρFμataFγollνγtνμFΦyFtτνFk‘vk~FμνtνγtorVFEuropeanlPhysicallJournallCSF2017SF
aaSF^[Y

4.2 27

386 wνasurνmνntsFoπFνlνγtrowνaψF±pormuladFsννFtνxtøFproμuγtφonFanμFγonstraφntsFonFanomalousFρauρνF
γouplφnρsFwφtτFtτνFk‘vk~FμνtνγtorVFEuropeanlPhysicallJournallCSF2017SFaaSF]a] 4.2 14

385 tνtFrνγonstruγtφonFanμFpνrπormanγνFusφnρFpartφγlνFπlowFwφtτFtτνFk‘vk~FnνtνγtorVFEuropeanlPhysicall
JournallCSF2017SFaaSF]__ 4.2 42

384 wνasurνmνntFoπFmultφTpartφγlνFazφmutτalFγorrνlatφonsFφnFppSFp´ R´ zΦFanμFlowTmultφplφγφtyFzΦ´ R´ zΦF
γollφsφonsFwφtτFtτνFk‘vk~FμνtνγtorVFEuropeanlPhysicallJournallCSF2017SFaaSF]Zb 4.2 48

383 wνasurνmνntFoπFφnγlusφvνFanμFμφππνrνntφalFγrossFsνγtφonsFφnFtτνFrFThF  FPFThF]â��FμνγayFγτannνlFφnFppF
γollφsφonsFatFNFsqrt{s}gY[FOF‘ν“FwφtτFtτνFk‘vk~FμνtνγtorVFJournalloflHighlEnergylPhysicsSF2017SFZXYaSFY 5.4 25

382 wνasurνmνntFoπFlνptonFμφππνrνntφalFμφstrφΦutφonsFanμFtτνFtopFquarψFmassFφnFproμuγtφonFφnFγollφsφonsF
atF´ ‘ν“FwφtτFtτνFk‘vk~FμνtνγtorVFEuropeanlPhysicallJournallCSF2017SFaaSFbX] 4.2 11

381 wνasurνmνntFoπFtτνFNFtovνrlφnν{t}ρammaFOFproμuγtφonFγrossFsνγtφonFφnFprotonTprotonFγollφsφonsFatFNF
sqrt{s}gbFOF‘ν“FwφtτFtτνFk‘vk~FμνtνγtorVFJournalloflHighlEnergylPhysicsSF2017SFZXYaSFY 5.4 7
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380
wνasurνmνntsFoπFγτarρνFanμFmzFasymmνtrφνsFφnFΦTτaμronFμνγaysFusφnρFtopTquarψFνvνntsFγollνγtνμF
ΦyFtτνFk‘vk~FμνtνγtorFφnFppFγollφsφonsFatFNFsqrt{s}gbFOF‘ν“VFJournalloflHighlEnergylPhysicsSF2017SF
ZXYaSFY

5.4 6

379 zνrπormanγνFoπFtτνFk‘vk~FtraγψFrνγonstruγtφonFalρorφtτmsFφnFμνnsνFνnvφronmνntsFφnFvrmF}unFZVF
EuropeanlPhysicallJournallCSF2017SFaaSF_a[ 4.2 33

378
~νarγτFπorFnνwFpτνnomνnaFφnFνvνntsFγontaφnφnρFaFsamνTπlavourFopposφtνTsφρnFμφlνptonFpaφrSFχνtsSF
anμFlarρνFmφssφnρFtransvνrsνFmomνntumFφnF±pormuladFsννFtνxtø´ ±pormuladFsννFtνxtø±pormuladFsννF
tνxtøFγollφsφonsFwφtτFtτνFk‘vk~FμνtνγtorVFEuropeanlPhysicallJournallCSF2017SFaaSFY]]

4.2 8

377
wνasurνmνntFoπFtτνF  FproμuγtφonFγrossFsνγtφonFφnFprotonTprotonFγollφsφonsFatFNFsqrt{s}gbFOF‘ν“F
usφnρFtτνF  FThFâ��â�� â��Râ��iâ��â��iRFanμFNF  toF{νll}ℓ{T}{νll}ℓ{R}nuFovνrlφnν{nu}FOFμνγayFγτannνlsFwφtτFtτνFk‘vk~F
μνtνγtorVFJournalloflHighlEnergylPhysicsSF2017SFZXYaSFY

5.4 9

376 zroΦφnρFtτνF”FtΦFvνrtνxFstruγturνFφnFtTγτannνlFsφnρlνTtopTquarψFproμuγtφonFanμFμνγayFφnFppF
γollφsφonsFatFNFsqrt{s}gbFOF‘ν“FwφtτFtτνFk‘vk~FμνtνγtorVFJournalloflHighlEnergylPhysicsSF2017SFZXYaSFY 5.4 11

375 wνasurνmνntsFoπFˇ�NZ~OFanμF–N[baZOFThFtWˇ�ˇ�FRFˇ�Fâ��FproμuγtφonFφnFppFγollφsφonsFatFNFsqrt{s}gbFOF‘ν“FwφtτF
tτνFk‘vk~FμνtνγtorVFJournalloflHighlEnergylPhysicsSF2017SFZXYaSFY 5.4 15

374 wνasurνmνntsFoπFtopTquarψFpaφrFtoF TΦosonFγrossTsνγtφonFratφosFatFNFsqrt{s}gY[FOFSFbSFaF‘ν“FwφtτFtτνF
k‘vk~FμνtνγtorVFJournalloflHighlEnergylPhysicsSF2017SFZXYaSFY 5.4 7

373 ~νarγτFπorFlνptonTπlavourTvφolatφnρFμνγaysFoπFtτνFrφρρsFanμFΦosonsFwφtτFtτνFk‘vk~FμνtνγtorVF
EuropeanlPhysicallJournallCSF2017SFaaSFaX 4.2 52

372 zνrπormanγνFoπFtτνFk‘vk~FtrφρρνrFsystνmFφnFZXY^VFEuropeanlPhysicallJournallCSF2017SFaaSF[Ya 4.2 272

371 }νγonstruγtφonFoπFprφmaryFvνrtφγνsFatFtτνFk‘vk~FνxpνrφmνntFφnF}unFYFprotonTprotonFγollφsφonsFatF
tτνFvrmVFEuropeanlPhysicallJournallCSF2017SFaaSF[[Z 4.2 29

370
wνasurνmνntsFoπFtτνFproμuγtφonFγrossFsνγtφonFoπFaF±pormuladFsννFtνxtøFΦosonFφnFassoγφatφonFwφtτF
χνtsFφnFγollφsφonsFatF±pormuladFsννFtνxtø´ ‘ν“FwφtτFtτνFk‘vk~FμνtνγtorVFEuropeanlPhysicallJournallCSF
2017SFaaSF[_Y

4.2 26

369 zrνγφsφonFmνasurνmνntFanμFφntνrprνtatφonFoπFφnγlusφvνFSFanμFproμuγtφonFγrossFsνγtφonsFwφtτFtτνF
k‘vk~FμνtνγtorVFEuropeanlPhysicallJournallCSF2017SFaaSF[_a 4.2 56

368 wνasurνmνntFoπFχνtFπraρmνntatφonFφnFzΦRzΦFanμFγollφsφonsFatF‘ν“FwφtτFtτνFk‘vk~FμνtνγtorFatFtτνF
vrmVFEuropeanlPhysicallJournallCSF2017SFaaSF[ac 4.2 35

367
~νarγτFπorFμarψFmattνrFatF±pormuladFsννFtνxtøFφnFπφnalFstatνsFγontaφnφnρFanFνnνrρνtφγFpτotonFanμF
larρνFmφssφnρFtransvνrsνFmomνntumFwφtτFtτνFk‘vk~FμνtνγtorVFEuropeanlPhysicallJournallCSF2017SF
aaSF[c[

4.2 52

366
wνasurνmνntFoπFγτarρνμTpartφγlνFμφstrφΦutφonsFsνnsφtφvνFtoFtτνFunμνrlyφnρFνvνntFφnFNFsqrt{s}gY[FOF
‘ν“FprotonTprotonFγollφsφonsFwφtτFtτνFk‘vk~FμνtνγtorFatFtτνFvrmVFJournalloflHighlEnergylPhysicsSF
2017SFZXYaSFY

5.4 9

365 ~νarγτFπorFμφrνγtFtopFsquarψFpaφrFproμuγtφonFφnFπφnalFstatνsFwφtτFtwoFlνptonsFφnF‘ν“FγollφsφonsFwφtτF
tτνFk‘vk~FμνtνγtorVFEuropeanlPhysicallJournallCSF2017SFaaSFbcb 4.2 19

364
~νarγτFπorFμφrνγtFtopFsquarψFpaφrFproμuγtφonFφnFνvνntsFwφtτFaFrφρρsForF FΦosonSFanμFmφssφnρF
transvνrsνFmomνntumFφnFNFsqrt{s}gY[FOF‘ν“FppFγollφsφonsFwφtτFtτνFk‘vk~FμνtνγtorVFJournalloflHighl
EnergylPhysicsSF2017SFZXYaSFY

5.4 7

363
wνasurνmνntFoπFμνtνγtorTγorrνγtνμFoΦsνrvaΦlνsFsνnsφtφvνFtoFtτνFanomalousFproμuγtφonFoπFνvνntsF
wφtτFχνtsFanμFlarρνFmφssφnρFtransvνrsνFmomνntumFφnFγollφsφonsFatF´ ‘ν“FusφnρFtτνFk‘vk~FμνtνγtorVF
EuropeanlPhysicallJournallCSF2017SFaaSFa_^

4.2 10
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362 wνasurνmνntFoπFΦTτaμronFpaφrFproμuγtφonFwφtτFtτνFk‘vk~FμνtνγtorFφnFprotonTprotonFγollφsφonsFatFNF
sqrt{s}gbFOF‘ν“VFJournalloflHighlEnergylPhysicsSF2017SFZXYaSFY 5.4 5

361 ~νarγτFπorFsupνrsymmνtryFφnFνvνntsFwφtτFΦTtaρρνμFχνtsFanμFmφssφnρFtransvνrsνFmomνntumFφnFppF
γollφsφonsFatFNFsqrt{s}gY[FOF‘ν“FwφtτFtτνFk‘vk~FμνtνγtorVFJournalloflHighlEnergylPhysicsSF2017SFZXYaSFY 5.4 13

360 wνasurνmνntFoπFtτνFφnγlusφvνFχνtFγrossTsνγtφonsFφnFprotonTprotonFγollφsφonsFatFNFsqrt{s}gbFOF‘ν“FwφtτF
tτνFk‘vk~FμνtνγtorVFJournalloflHighlEnergylPhysicsSF2017SFZXYaSFY 5.4 12

359
~νarγτFπorFpaφrFproμuγtφonFoπFvνγtorTlφψνFtopFquarψsFφnFνvνntsFwφtτFonνFlνptonSFχνtsSFanμFmφssφnρF
transvνrsνFmomνntumFφnFNFsqrt{s}gY[FOF‘ν“FppFγollφsφonsFwφtτFtτνFk‘vk~FμνtνγtorVFJournalloflHighl
EnergylPhysicsSF2017SFZXYaSFY

5.4 27

358 sμνntφπφγatφonFanμFrνχνγtφonFoπFpφlνTupFχνtsFatFτφρτFpsνuμorapφμφtyFwφtτFtτνFk‘vk~FμνtνγtorVF
EuropeanlPhysicallJournallCSF2017SFaaSF^bX 4.2 16

357
wνasurνmνntFoπFproμuγtφonFwφtτFtτνFτaμronφγallyFμνγayφnρFΦosonFrνγonstruγtνμFasFonνForFtwoFχνtsF
φnFγollφsφonsFatFwφtτFk‘vk~SFanμFγonstraφntsFonFanomalousFρauρνFγouplφnρsVFEuropeanlPhysicall
JournallCSF2017SFaaSF^_[

4.2 15

356
~νarγτFπorFnνwFpτνnomνnaFφnFaFlνptonFplusFτφρτFχνtFmultφplφγφtyFπφnalFstatνFwφtτFtτνFk‘vk~F
νxpνrφmνntFusφnρFNFsqrt{s}gY[FOF‘ν“FprotonTprotonFγollφsφonFμataVFJournalloflHighlEnergylPhysicsSF
2017SFZXYaSFY

5.4 7

355 ~νarγτνsFπorFtτνF ˛‡FμνγayFmoμνFoπFtτνFrφρρsFΦosonFanμFπorFnνwFτφρτTmassFrνsonanγνsFφnFppF
γollφsφonsFatFNFsqrt{s}gY[FOF‘ν“FwφtτFtτνFk‘vk~FμνtνγtorVFJournalloflHighlEnergylPhysicsSF2017SFZXYaSFY 5.4 20

354 ~tuμφνsFoπF ˛‡FproμuγtφonFφnFassoγφatφonFwφtτFaFτφρτTmassFμφχνtFsystνmFφnFppFγollφsφonsFatFNFsqrt{s}gbFOF
‘ν“FwφtτFtτνFk‘vk~FμνtνγtorVFJournalloflHighlEnergylPhysicsSF2017SFZXYaSFY 5.4 7

353 wνasurνmνntsFoπFtopTquarψFpaφrFμφππνrνntφalFγrossTsνγtφonsFφnFtτνFlνptonRχνtsFγτannνlFφnFppF
γollφsφonsFatFNFsqrt{s}gY[FOF‘ν“FusφnρFtτνFk‘vk~FμνtνγtorVFJournalloflHighlEnergylPhysicsSF2017SFZXYaSFY 5.4 12

352 ~νarγτFπorFtopFquarψFμνγaysFtFThFqrSFwφtτFrFThF˛‡˛‡SFφnFNFsqrt{s}gY[FOF‘ν“FppFγollφsφonsFusφnρFtτνFk‘vk~F
μνtνγtorVFJournalloflHighlEnergylPhysicsSF2017SFZXYaSFY 5.4 12

351 ~tuμyFoπFanμFproμuγtφonFφnFγollφsφonsFatFanμFsνarγτFπorFanomalousFquartφγFρauρνFγouplφnρsFwφtτFtτνF
k‘vk~FνxpνrφmνntVFEuropeanlPhysicallJournallCSF2017SFaaSF_]_ 4.2 11

350 wνasurνmνntsFoπFtopFquarψFspφnFoΦsνrvaΦlνsFφnFNFtovνrlφnν{t}FOFνvνntsFusφnρFμφlνptonFπφnalFstatνsFφnFNF
sqrt{s}gbFOF‘ν“FppFγollφsφonsFwφtτFtτνFk‘vk~FμνtνγtorVFJournalloflHighlEnergylPhysicsSF2017SFZXYaSFY 5.4 12

349
~νarγτFπorFnνwFpτνnomνnaFwφtτFlarρνFχνtFmultφplφγφtφνsFanμFmφssφnρFtransvνrsνFmomνntumFusφnρF
larρνTraμφusFχνtsFanμFπlavourTtaρρφnρFatFk‘vk~FφnFY[F‘ν“FppFγollφsφonsVFJournalloflHighlEnergylPhysics
SF2017SFZXYaSFY

5.4 8

348 ‘opTquarψFmassFmνasurνmνntFφnFtτνFallTτaμronφγFNFtovνrlφnν{t}FOFμνγayFγτannνlFatFNFsqrt{s}gbFOF‘ν“F
wφtτFtτνFk‘vk~FμνtνγtorVFJournalloflHighlEnergylPhysicsSF2017SFZXYaSFY 5.4 6

347 wνasurνmνntFoπFtτνFnrνllT—anFtrφplνTμφππνrνntφalFγrossFsνγtφonFφnFppFγollφsφonsFatFNFsqrt{s}gbFOF‘ν“VF
JournalloflHighlEnergylPhysicsSF2017SFZXYaSFY 5.4 16

346 ~νarγτFπorFaFsγalarFpartnνrFoπFtτνFtopFquarψFφnFtτνFχνtsFplusFmφssφnρFtransvνrsνFmomνntumFπφnalF
statνFatFNFsqrt{s}gY[FOF‘ν“FwφtτFtτνFk‘vk~FμνtνγtorVFJournalloflHighlEnergylPhysicsSF2017SFZXYaSFY 5.4 30

345
~νarγτFπorFsupνrsymmνtryFφnFπφnalFstatνsFwφtτFtwoFsamνTsφρnForFtτrννFlνptonsFanμFχνtsFusφnρF[_FπΦâ��YF
oπFNFsqrt{s}gY[FOF‘ν“FppFγollφsφonFμataFwφtτFtτνFk‘vk~FμνtνγtorVFJournalloflHighlEnergylPhysicsSF2017SF
ZXYaSFY

5.4 22
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344
~νarγτFπorFpaφrFproμuγtφonFoπFτνavyFvνγtorTlφψνFquarψsFμνγayφnρFtoFτφρτTpF‘F”FΦosonsFanμFΦFquarψsF
φnFtτνFlνptonTplusTχνtsFπφnalFstatνFφnFppFγollφsφonsFatFNFsqrt{s}gY[FOF‘ν“FwφtτFtτνFk‘vk~FμνtνγtorVF
JournalloflHighlEnergylPhysicsSF2017SFZXYaSFY

5.4 29

343 wνasurνmνntFoπFtτνFψFtFsplφttφnρFsγalνsFφnF FThFâ��â��FνvνntsFφnFppFγollφsφonsFatFNFsqrt{s}gbFOF‘ν“FwφtτFtτνF
k‘vk~FμνtνγtorVFJournalloflHighlEnergylPhysicsSF2017SFZXYaSFY 5.4 3

342
knalysφsFoπFtτνF”tΦFvνrtνxFπromFtτνFmνasurνmνntFoπFtrφplνTμφππνrνntφalFanρularFμνγayFratνsFoπF
sφnρlνFtopFquarψsFproμuγνμFφnFtτνFtTγτannνlFatFNFsqrt{s}gbFOF‘ν“FwφtτFtτνFk‘vk~FμνtνγtorVFJournallofl
HighlEnergylPhysicsSF2017SFZXYaSFY

5.4 7

341 ovφμνnγνFπorFtτνFNFrtoFΦovνrlφnν{Φ}FOFμνγayFwφtτFtτνFk‘vk~FμνtνγtorVFJournalloflHighlEnergylPhysicsSF
2017SFZXYaSFY 5.4 50

340
~νarγτFπorFnνwFτφρτTmassFpτνnomνnaFφnFtτνFμφlνptonFπφnalFstatνFusφnρF[_FπΦâ��YFoπFprotonTprotonF
γollφsφonFμataFatFNFsqrt{s}gY[FOF‘ν“FwφtτFtτνFk‘vk~FμνtνγtorVFJournalloflHighlEnergylPhysicsSF2017SF
ZXYaSFY

5.4 126

339 nνtνrmφnatφonFoπFtτνFstronρFγouplφnρFγonstantFπromFtransvνrsνFνnνrρyTνnνrρyFγorrνlatφonsFφnF
multφχνtFνvνntsFatFusφnρFtτνFk‘vk~FμνtνγtorVFEuropeanlPhysicallJournallCSF2017SFaaSFbaZ 4.2 19

338 }νγonstruγtφonFoπFτaμronφγFμνγayFproμuγtsFoπFtauFlνptonsFwφtτFtτνFk‘vk~FνxpνrφmνntVFEuropeanl
PhysicallJournallCSF2016SFa_SFZc^ 4.2 28

337 zνrπormanγνFoπFpφlνTupFmφtφρatφonFtνγτnφquνsFπorFχνtsFφnF±pormuladFsννFtνxtøFγollφsφonsFatF±pormuladF
sννFtνxtø´ ‘ν“FusφnρFtτνFk‘vk~FμνtνγtorVFEuropeanlPhysicallJournallCSF2016SFa_SF^bY 4.2 148

336 wνasurνmνntFoπFtτνFγτarρνμTpartφγlνFmultφplφγφtyFφnsφμνFχνtsFπromF±pormuladFsννFtνxtø±pormuladFsννF
tνxtø´ FγollφsφonsFwφtτFtτνFk‘vk~FμνtνγtorVFEuropeanlPhysicallJournallCSF2016SFa_SF[ZZ 4.2 35

335 wνasurνmνntFoπFχνtFaγtφvφtyFφnFtopFquarψFνvνntsFusφnρFtτνFν˛…FπφnalFstatνFwφtτFtwoFΦTtaρρνμFχνtsFφnFppF
γollφsφonsFatFNFsqrt{s}gbFOF‘ν“FwφtτFtτνFk‘vk~FμνtνγtorVFJournalloflHighlEnergylPhysicsSF2016SFZXY_SFY 5.4 4

334
wνasurνmνntFoπFtτνFtransvνrsνFmomνntumFanμF±pormuladFsννFtνxtøFμφstrφΦutφonsFoπFnrνllT—anF
lνptonFpaφrsFφnFprotonTprotonFγollφsφonsFatF±pormuladFsννFtνxtø´ ‘ν“FwφtτFtτνFk‘vk~FμνtνγtorVF
EuropeanlPhysicallJournallCSF2016SFa_SFZcY

4.2 63

333
wνasurνmνntFoπFπφμuγφalFμφππνrνntφalFγrossFsνγtφonsFoπFρluonTπusφonFproμuγtφonFoπFrφρρsFΦosonsF
μνγayφnρFtoF””FPThν˛‰˛…˛‰FwφtτFtτνFk‘vk~FμνtνγtorFatFNFsqrt{s}gbFOF‘ν“VFJournalloflHighlEnergylPhysicsSF
2016SFZXY_SFY

5.4 13

332 ~νarγτFπorFnνwFpτνnomνnaFφnFνvνntsFwφtτFaFpτotonFanμFmφssφnρFtransvνrsνFmomνntumFφnFppF
γollφsφonsFatFNFsqrt{s}gY[FOF‘ν“FwφtτFtτνFk‘vk~FμνtνγtorVFJournalloflHighlEnergylPhysicsSF2016SFZXY_SFY 5.4 13

331 kFsνarγτFπorFtopFsquarψsFwφtτF}TparφtyTvφolatφnρFμνγaysFtoFallTτaμronφγFπφnalFstatνsFwφtτFtτνFk‘vk~F
μνtνγtorFφnFNFsqrt{s}gbFOF‘ν“FprotonTprotonFγollφsφonsVFJournalloflHighlEnergylPhysicsSF2016SFZXY_SFY 5.4 10

330 sμνntφπφγatφonFoπFτφρτFtransvνrsνFmomνntumFtopFquarψsFφnFppFγollφsφonsFatFNFsqrt{s}gbFOF‘ν“FwφtτFtτνF
k‘vk~FμνtνγtorVFJournalloflHighlEnergylPhysicsSF2016SFZXY_SFY 5.4 13

329 kFsνarγτFπorFanFνxγφtνμFmuonFμνγayφnρFtoFaFmuonFanμFtwoFχνtsFφnppγollφsφonsFatF
Jsqrt{s}egebe{rm{‘ν“}}JFwφtτFtτνFk‘vk~FμνtνγtorVFNewlJournalloflPhysicsSF2016SFYbSFXa[XZY 2.9 1

328 lνamTφnμuγνμFanμFγosmφγTrayFΦaγψρrounμsFoΦsνrvνμFφnFtτνFk‘vk~FμνtνγtorFμurφnρFtτνFvrmFZXYZF
protonTprotonFrunnφnρFpνrφoμVFJournalloflInstrumentationSF2016SFYYSFzX^XY[TzX^XY[ 1 8

327 wνasurνmνntsFoπFtopTquarψFpaφrFμφππνrνntφalFγrossTsνγtφonsFφnFtτνFlνptonRχνtsFγτannνlFφnFγollφsφonsF
atF±pormuladFsννFtνxtøFusφnρFtτνFk‘vk~FμνtνγtorVFEuropeanlPhysicallJournallCSF2016SFa_SF^[b 4.2 48
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326
wνasurνmνntFoπFtτνFμφππνrνntφalFγrossTsνγtφonsFoπFpromptFanμFnonTpromptFproμuγtφonFoπF±pormuladF
sννFtνxtøFanμF±pormuladFsννFtνxtøFφnFγollφsφonsFatF±pormuladFsννFtνxtøFanμFb´ ‘ν“FwφtτFtτνFk‘vk~F
μνtνγtorVFEuropeanlPhysicallJournallCSF2016SFa_SFZb[

4.2 42

325 vumφnosφtyFμνtνrmφnatφonFφnFγollφsφonsFatF±pormuladFsννFtνxtøFgFbF‘ν“FusφnρFtτνFk‘vk~FμνtνγtorFatF
tτνFvrmVFEuropeanlPhysicallJournallCSF2016SFa_SF_^[ 4.2 188

324
~νarγτFπorFsquarψsFanμFρluφnosFφnFνvνntsFwφtτFτaμronφγallyFμνγayφnρFtauFlνptonsSFχνtsFanμFmφssφnρF
transvνrsνFmomνntumFφnFprotonTprotonFγollφsφonsFatF±pormuladFsννFtνxtø´ ‘ν“FrνγorμνμFwφtτFtτνF
k‘vk~FμνtνγtorVFEuropeanlPhysicallJournallCSF2016SFa_SF_b[

4.2 7

323
kμμνnμumFtoFâ��wνasurνmνntFoπFtτνFNtΦar{t}OFproμuγtφonFγrossTsνγtφonFusφnρFNνmuFOFνvνntsFwφtτF
ΦTtaρρνμFχνtsFφnFppFγollφsφonsFatFNsqrt{s}OFgFaFanμFbFNSmatτrm{‘ν“}OFwφtτFtτνFk‘vk~Fμνtνγtorâ��VF
EuropeanlPhysicallJournallCSF2016SFa_SFY

4.2 13

322 wνasurνmνntFoπFtτνFanρularFγoνππφγφνntsFφnF TΦosonFνvνntsFusφnρFνlνγtronFanμFmuonFpaφrsFπromF
μataFtaψνnFatFNFsqrt{s}gbFOF‘ν“FwφtτFtτνFk‘vk~FμνtνγtorVFJournalloflHighlEnergylPhysicsSF2016SFZXY_SFY 5.4 20

321 ~νarγτνsFπorFτνavyFμφΦosonFrνsonanγνsFφnFppFγollφsφonsFatFNFsqrt{s}gY[FOF‘ν“FwφtτFtτνFk‘vk~F
μνtνγtorVFJournalloflHighlEnergylPhysicsSF2016SFZXY_SFY 5.4 20

320 narψFmattνrFφntνrprνtatφonsFoπFk‘vk~FsνarγτνsFπorFtτνFνlνγtrowνaψFproμuγtφonFoπFsupνrsymmνtrφγF
partφγlνsFφnFNFsqrt{s}gbFOF‘ν“FprotonTprotonFγollφsφonsVFJournalloflHighlEnergylPhysicsSF2016SFZXY_SFY 5.4 16

319
~νarγτFπorFtτνF~tanμarμFwoμνlFrφρρsFΦosonFμνγayφnρFφntoFNFΦovνrlφnν{Φ}FOFproμuγνμFφnFassoγφatφonF
wφtτFtopFquarψsFμνγayφnρFτaμronφγallyFφnFppFγollφsφonsFatFNFsqrt{s}gbFOF‘ν“FwφtτFtτνFk‘vk~FμνtνγtorVF
JournalloflHighlEnergylPhysicsSF2016SFZXY_SFY

5.4 16

318 wνasurνmνntFoπFtτνFmzTvφolatφnρFpτasνFiFsFanμFtτνFlFXFsFmνsonFμνγayFwφμtτFμφππνrνnγνFwφtτFlFXFsF
FThFtWˇ�iFμνγaysFφnFk‘vk~VFJournalloflHighlEnergylPhysicsSF2016SFZXY_SFY 5.4 10

317
~νarγτFπorFsquarψsFanμFρluφnosFφnFπφnalFstatνsFwφtτFχνtsFanμFmφssφnρFtransvνrsνFmomνntumFatF
±pormuladFsννFtνxtøFgY[F±pormuladFsννFtνxtøwφtτFtτνFk‘vk~FμνtνγtorVFEuropeanlPhysicallJournallCSF
2016SFa_SF[cZ

4.2 53

316 wνasurνmνntFoπFtτνFμouΦlνTμφππνrνntφalFτφρτTmassFnrνllT—anFγrossFsνγtφonFφnFppFγollφsφonsFatFNF
sqrt{s}gbFOF‘ν“FwφtτFtτνFk‘vk~FμνtνγtorVFJournalloflHighlEnergylPhysicsSF2016SFZXY_SFY 5.4 24

315 kFsνarγτFπorFpromptFlνptonTχνtsFφnFppFγollφsφonsFatFNFsqrt{matτrm{s}}gbFOF‘ν“FwφtτFtτνFk‘vk~F
μνtνγtorVFJournalloflHighlEnergylPhysicsSF2016SFZXY_SFY 5.4 22

314 ~νarγτFπorFnνwFpτνnomνnaFwφtτFpτotonRχνtFνvνntsFφnFprotonTprotonFγollφsφonsFatFNFsqrt{s}gY[FOF‘ν“F
wφtτFtτνFk‘vk~FμνtνγtorVFJournalloflHighlEnergylPhysicsSF2016SFZXY_SFY 5.4 12

313
wνasurνmνntFoπFtτνFγνntralφtyFμνpνnμνnγνFoπFtτνFγτarρνμTpartφγlνFpsνuμorapφμφtyFμφstrφΦutφonFφnF
protonTlνaμFγollφsφonsFatF±pormuladFsννFtνxtø´ ‘ν“FwφtτFtτνFk‘vk~FμνtνγtorVFEuropeanlPhysicall
JournallCSF2016SFa_SFYcc

4.2 39

312 wνasurνmνntFoπFtτνFproμuγtφonFγrossTsνγtφonFoπFaFsφnρlνFtopFquarψFφnFassoγφatφonFwφtτFaF”FΦosonFatF
bF‘ν“FwφtτFtτνFk‘vk~FνxpνrφmνntVFJournalloflHighlEnergylPhysicsSF2016SFZXY_SFY 5.4 12

311 ~νarγτFπorFtτνFproμuγtφonFoπFsφnρlνFvνγtorTlφψνFanμFνxγφtνμFquarψsFφnFtτνF”tFπφnalFstatνFφnFppF
γollφsφonsFatFNFsqrt{s}gbFOF‘ν“FwφtτFtτνFk‘vk~FμνtνγtorVFJournalloflHighlEnergylPhysicsSF2016SFZXY_SFY 5.4 14

310 ~νarγτFπorFstronρFρravφtyFφnFmultφχνtFπφnalFstatνsFproμuγνμFφnFppFγollφsφonsFatFNFsqrt{s}gY[FOF‘ν“FusφnρF
tτνFk‘vk~FμνtνγtorFatFtτνFvrmVFJournalloflHighlEnergylPhysicsSF2016SFZXY_SFY 5.4 12

309 mτaraγtνrφzatφonFoπFsurπaγνFρrapτφtφγFνlνγtroμνsFmaμνFΦyFνxγφmνrFlasνrFonFm“nFμφamonμVFDiamondl
andlRelatedlMaterialsSF2016SF_^SFY[aTY][ 3.5 14
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308 sμνntφπφγatφonFoπFΦoostνμSFτaμronφγallyFμνγayφnρFΦosonsFanμFγomparφsonsFwφtτFk‘vk~FμataFtaψνnFatF
±pormuladFsννFtνxtø´ ‘ν“VFEuropeanlPhysicallJournallCSF2016SFa_SFY^] 4.2 44

307 ~νarγτFπorFnνwFpτνnomνnaFφnFνvνntsFwφtτFatFlνastFtτrννFpτotonsFγollνγtνμFφnFγollφsφonsFatF±pormuladF
sννFtνxtøFgFbF‘ν“FwφtτFtτνFk‘vk~FμνtνγtorVFEuropeanlPhysicallJournallCSF2016SFa_SFZYX 4.2 53

306 zroΦφnρFlνptonFπlavourFvφolatφonFvφaFnνutrφnolνssF±pormuladFsννFtνxtøFμνγaysFwφtτFtτνFk‘vk~F
μνtνγtorVFEuropeanlPhysicallJournallCSF2016SFa_SFZ[Z 4.2 12

305 kFnνwFmνtτoμFtoFμφstφnρuφsτFτaμronφγallyFμνγayφnρFΦoostνμFΦosonsFπromFΦosonsFusφnρFtτνFk‘vk~F
μνtνγtorVFEuropeanlPhysicallJournallCSF2016SFa_SFZ[b 4.2 6

304 ~νarγτFπorFsupνrsymmνtryFatF±pormuladFsννFtνxtø´ ‘ν“FφnFπφnalFstatνsFwφtτFχνtsFanμFtwoFsamνTsφρnF
lνptonsForFtτrννFlνptonsFwφtτFtτνFk‘vk~FμνtνγtorVFEuropeanlPhysicallJournallCSF2016SFa_SFZ^c 4.2 48

303 ~νarγτFπorFφnvφsφΦlνFμνγaysFoπFaFrφρρsFΦosonFusφnρFvνγtorTΦosonFπusφonFφnFppFγollφsφonsFatFNFsqrt{s}gbFOF
‘ν“FwφtτFtτνFk‘vk~FμνtνγtorVFJournalloflHighlEnergylPhysicsSF2016SFZXY_SFY 5.4 45

302
~νarγτFπorFanomalousFγouplφnρsFφnFtτνF”FtΦFvνrtνxFπromFtτνFmνasurνmνntFoπFμouΦlνFμφππνrνntφalF
anρularFμνγayFratνsFoπFsφnρlνFtopFquarψsFproμuγνμFφnFtτνFtTγτannνlFwφtτFtτνFk‘vk~FμνtνγtorVF
JournalloflHighlEnergylPhysicsSF2016SFZXY_SFYT]_

5.4 12

301 ~νarγτνsFπorFsγalarFlνptoquarψsFφnFγollφsφonsFatF±pormuladFsννFtνxtøFgFb´ ‘ν“FwφtτFtτνFk‘vk~FμνtνγtorVF
EuropeanlPhysicallJournallCSF2016SFa_SF^ 4.2 68

300
wνasurνmνntsFoπFtτνFrφρρsFΦosonFproμuγtφonFanμFμνγayFratνsFanμFγouplφnρFstrνnρtτsFusφnρF
γollφsφonFμataFatF±pormuladFsννFtνxtøFanμFb´ ‘ν“FφnFtτνFk‘vk~FνxpνrφmνntVFEuropeanlPhysicallJournallC
SF2016SFa_SF_

4.2 185

299
wνasurνmνntsFoπFπφμuγφalFγrossTsνγtφonsFπorF±pormuladFsννFtνxtøFproμuγtφonFwφtτFonνForFtwoF
aμμφtφonalFTχνtsFφnFγollφsφonsFatF±pormuladFsννFtνxtøgbF‘ν“´ usφnρFtτνFk‘vk~FμνtνγtorVFEuropeanl
PhysicallJournallCSF2016SFa_SFYY

4.2 21

298 ~tuμyFoπFtτνF±pormuladFsννFtνxtøFanμF±pormuladFsννFtνxtøFμνγaysFwφtτFtτνFk‘vk~FμνtνγtorVFEuropeanl
PhysicallJournallCSF2016SFa_SF] 4.2 13

297 kF[nFμφamonμFμνtνγtorFπorFpartφγlνFtraγψφnρVFNuclearlInstrumentslandlMethodslinlPhysicslResearchyl
SectionlA:lAcceleratorsylSpectrometersylDetectorslandlAssociatedlEquipmentSF2016SFbZ]SF]XZT]X^ 1.2 5

296
~νarγτFπorFanFaμμφtφonalSFτνavyFrφρρsFΦosonFφnFtτνF±pormuladFsννFtνxtøFμνγayFγτannνlFatF±pormuladF
sννFtνxtøFφnF±pormuladFsννFtνxtøFγollφsφonFμataFwφtτFtτνFk‘vk~FμνtνγtorVFEuropeanlPhysicallJournallCSF
2016SFa_SF]^

4.2 152

295 ~νarγτFπorFsφnρlνFtopTquarψFproμuγtφonFvφaFπlavourTγτanρφnρFnνutralFγurrνntsFatFb´ ‘ν“FwφtτFtτνF
k‘vk~FμνtνγtorVFEuropeanlPhysicallJournallCSF2016SFa_SF^^ 4.2 28

294 wνasurνmνntFoπFtτνFγτarρνFasymmνtryFφnFtopTquarψFpaφrFproμuγtφonFφnFtτνFlνptonTplusTχνtsFπφnalF
statνFφnFppFγollφsφonFμataFatFNsqrt{s}gbSmatτrmF‘ν“{}OFwφtτFtτνFk‘vk~FμνtνγtorF2016SFa_SFY 1

293 ~tuμyFoπFτarμFμouΦlνTpartonFsγattνrφnρFφnFπourTχνtFνvνntsFφnFppFγollφsφonsFatFNFsqrt{s}gaFOF‘ν“FwφtτF
tτνFk‘vk~FνxpνrφmνntVFJournalloflHighlEnergylPhysicsSF2016SFZXY_SFY 5.4 21

292
~νarγτFπorFtτνF~tanμarμFwoμνlFrφρρsFΦosonFproμuγνμFΦyFvνγtorTΦosonFπusφonFanμFμνγayφnρFtoF
ΦottomFquarψsFφnFNFsqrt{s}gbFOF‘ν“FppFγollφsφonsFwφtτFtτνFk‘vk~FμνtνγtorVFJournalloflHighlEnergyl
PhysicsSF2016SFZXY_SFY

5.4 8

291
wνasurνmνntFoπFνvνntTsτapνFoΦsνrvaΦlνsFφnF±pormuladFsννFtνxtøFνvνntsFφnFγollφsφonsFatF±pormuladF
sννFtνxtø´ ±pormuladFsννFtνxtøFwφtτFtτνFk‘vk~FμνtνγtorFatFtτνFvrmVFEuropeanlPhysicallJournallCSF2016SF
a_SF[a^

4.2 5
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290 mτarρνμTpartφγlνFμφstrφΦutφonsFφnFφntνraγtφonsFatF±pormuladFsννFtνxtøFmνasurνμFwφtτFtτνFk‘vk~F
μνtνγtorVFEuropeanlPhysicallJournallCSF2016SFa_SF]X[ 4.2 19

289 mτarρνμTpartφγlνFμφstrφΦutφonsFatFlowFtransvνrsνFmomνntumFφnF±pormuladFsννFtνxtø´ ‘ν“FφntνraγtφonsF
mνasurνμFwφtτFtτνFk‘vk~FμνtνγtorFatFtτνFvrmVFEuropeanlPhysicallJournallCSF2016SFa_SF^XZ 4.2 37

288 ~νarγτFπorFΦottomFsquarψFpaφrFproμuγtφonFφnFprotonTprotonFγollφsφonsFatF±pormuladFsννFtνxtø´ ‘ν“F
wφtτFtτνFk‘vk~FμνtνγtorVFEuropeanlPhysicallJournallCSF2016SFa_SF^]a 4.2 25

287
~νarγτFπorFmφnφmalFsupνrsymmνtrφγFstanμarμFmoμνlFrφρρsFlosonsF´ W´ FanμFπorFaF±pormuladFsννFtνxtøF
ΦosonFφnFtτνF±pormuladFsννFtνxtøFπφnalFstatνFproμuγνμFφnFγollφsφonsFatF±pormuladFsννFtνxtøF‘ν“FwφtτF
tτνFk‘vk~FμνtνγtorVFEuropeanlPhysicallJournallCSF2016SFa_SF^b^

4.2 28

286 wνasurνmνntFoπFtτνFpτotonFφμνntφπφγatφonFνππφγφνnγφνsFwφtτFtτνFk‘vk~FμνtνγtorFusφnρFvrmF}unTYF
μataVFEuropeanlPhysicallJournallCSF2016SFa_SF___ 4.2 53

285 wνasurνmνntFoπFtτνF±pormuladFsννFtνxtøFμφχνtFγrossFsνγtφonFφnFγollφsφonsFatF±pormuladFsννFtνxtø´ ‘ν“F
wφtτFtτνFk‘vk~FμνtνγtorVFEuropeanlPhysicallJournallCSF2016SFa_SF_aX 4.2 7

284 ‘τνFpνrπormanγνFoπFtτνFχνtFtrφρρνrFπorFtτνFk‘vk~FμνtνγtorFμurφnρFZXYYFμataFtaψφnρVFEuropeanl
PhysicallJournallCSF2016SFa_SF^Z_ 4.2 16

283 ~νarγτFπorFnνwFpτνnomνnaFφnFμφππνrνntTπlavourFτφρτTmassFμφlνptonFπφnalFstatνsFφnFγollφsφonsFatF
±pormuladFsννFtνxtø´ ‘νvFwφtτFtτνFk‘vk~FμνtνγtorVFEuropeanlPhysicallJournallCSF2016SFa_SF^]Y 4.2 7

282
~νarγτFπorFtτνFrφρρsFΦosonFproμuγνμFφnFassoγφatφonFwφtτFaFΦosonFanμFμνγayφnρFtoFπourFTquarψsFvφaF
twoFspφnTzνroFpartφγlνsFφnFγollφsφonsFatFY[F‘ν“FwφtτFtτνFk‘vk~FμνtνγtorVFEuropeanlPhysicallJournallCSF
2016SFa_SF_X^

4.2 16

281 wuonFrνγonstruγtφonFpνrπormanγνFoπFtτνFk‘vk~FμνtνγtorFφnFprotonTprotonFγollφsφonFμataFatF
±pormuladFsννFtνxtøgY[´ ‘ν“VFEuropeanlPhysicallJournallCSF2016SFa_SFZcZ 4.2 263

280 ‘νstFoπFmzFφnvarφanγνFφnFvνγtorTΦosonFπusφonFproμuγtφonFoπFtτνFrφρρsFΦosonFusφnρFtτνFmνtτoμFφnFtτνF
μφtauFμνγayFγτannνlFwφtτFtτνFk‘vk~FμνtνγtorVFEuropeanlPhysicallJournallCSF2016SFa_SF_^b 4.2 26

279 ~νarγτFπorFρluφnosFφnFνvνntsFwφtτFanFφsolatνμFlνptonSFχνtsFanμFmφssφnρFtransvνrsνFmomνntumFatF
±pormuladFsννFtνxtøFgFY[F‘νF“FwφtτFtτνFk‘vk~FμνtνγtorVFEuropeanlPhysicallJournallCSF2016SFa_SF^_^ 4.2 20

278 wνasurνmνntFoπFtτνFφnγlusφvνFφsolatνμFpromptFpτotonFγrossFsνγtφonFφnFppFγollφsφonsFatFNFsqrt{s}gbFOF
‘ν“FwφtτFtτνFk‘vk~FμνtνγtorVFJournalloflHighlEnergylPhysicsSF2016SFZXY_SFY 5.4 25

277 ~νarγτFπorFaFτφρτTmassFrφρρsFΦosonFμνγayφnρFtoFaF”FΦosonFpaφrFφnFppFγollφsφonsFatFNFsqrt{s}gbFOF‘ν“F
wφtτFtτνFk‘vk~FμνtνγtorVFJournalloflHighlEnergylPhysicsSF2016SFZXY_SFY 5.4 59

276
~νarγτFπorFπlavourTγτanρφnρFnνutralFγurrνntFtopTquarψFμνγaysFtoF±pormuladFsννFtνxtøFφnF±pormuladF
sννFtνxtøFγollφsφonFμataFγollνγtνμFwφtτFtτνFk‘vk~FμνtνγtorFatF±pormuladFsννFtνxtø´ ‘ν“VFEuropeanl
PhysicallJournallCSF2016SFa_SFYZ

4.2 16

275
wνasurνmνntFoπFtτνFγτarρνFasymmνtryFφnFtopTquarψFpaφrFproμuγtφonFφnFtτνFlνptonTplusTχνtsFπφnalF
statνFφnFγollφsφonFμataFatF±pormuladFsννFtνxtøFwφtτFtτνFk‘vk~FμνtνγtorVFEuropeanlPhysicallJournallCSF
2016SFa_SFba

4.2 18

274 ~νarγτFπorFμφrνγtFtopFsquarψFpaφrFproμuγtφonFφnFπφnalFstatνsFwφtτFtwoFtauFlνptonsFφnFγollφsφonsFatF
±pormuladFsννFtνxtø´ ‘ν“FwφtτFtτνFk‘vk~FμνtνγtorVFEuropeanlPhysicallJournallCSF2016SFa_SFbY 4.2 7

273 ~νarγτFπorFγτarρνμFrφρρsFΦosonsFφnFtτνFrF´–FThFtΦFμνγayFγτannνlFφnFppFγollφsφonsFatFNFsqrt{s}gbFOF‘ν“F
usφnρFtτνFk‘vk~FμνtνγtorVFJournalloflHighlEnergylPhysicsSF2016SFZXY_SFY 5.4 33
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272 ~tuμyFoπFtτνFrarνFμνγaysFoπF±pormuladFsννFtνxtøFanμF±pormuladFsννFtνxtøFφntoFmuonFpaφrsFπromFμataF
γollνγtνμFμurφnρFtτνFvrmF}unFYFwφtτFtτνFk‘vk~FμνtνγtorVFEuropeanlPhysicallJournallCSF2016SFa_SF^Y[ 4.2 27

271
~νarγτFπorFsupνrsymmνtryFφnFaFπφnalFstatνFγontaφnφnρFtwoFpτotonsFanμFmφssφnρFtransvνrsνF
momνntumFφnF±pormuladFsννFtνxtø´ g´ Y[´ ‘ν“F±pormuladFsννFtνxtøFγollφsφonsFatFtτνFvrmFusφnρFtτνF
k‘vk~FμνtνγtorVFEuropeanlPhysicallJournallCSF2016SFa_SF^Ya

4.2 17

270 ~νarγτFπorFrνsonanγνsFφnFμφpτotonFνvνntsFatFNFsqrt{s}gY[FOF‘ν“FwφtτFtτνFk‘vk~FμνtνγtorVFJournallofl
HighlEnergylPhysicsSF2016SFZXY_SFY 5.4 49

269 ~νarγτFπorFsφnρlνFproμuγtφonFoπFvνγtorTlφψνFquarψsFμνγayφnρFφntoFφnFγollφsφonsFatF±pormuladFsννF
tνxtø´ ‘ν“FwφtτFtτνFk‘vk~FμνtνγtorVFEuropeanlPhysicallJournallCSF2016SFa_SF]]Z 4.2 24

268 wνasurνmνntFoπFtτνFrνlatφvνFwφμtτFμφππνrνnγνFoπFtτνFNF{l}ℓXτΦox{T}F{ovνrlφnν{l}}ℓXFOFsystνmFwφtτF
tτνFk‘vk~FμνtνγtorVFJournalloflHighlEnergylPhysicsSF2016SFZXY_SFY 5.4 5

267 tνtFνnνrρyFmνasurνmνntFanμFφtsFsystνmatφγFunγνrtaφntyFφnFprotonTprotonFγollφsφonsFatF±pormuladFsννF
tνxtø´ ‘ν“FwφtτFtτνFk‘vk~FμνtνγtorVFEuropeanlPhysicallJournallCSF2015SFa^SFYa 4.2 194

266 ~νarγτFπorFφnvφsφΦlνFpartφγlνsFproμuγνμFφnFassoγφatφonFwφtτFsφnρlνTtopTquarψsFφnFprotonTprotonF
γollφsφonsFatF±pormuladFsννFtνxtøFwφtτFtτνFk‘vk~FμνtνγtorVFEuropeanlPhysicallJournallCSF2015SFa^SFac 4.2 21

265 ~νarγτFπorFrνsonantFμφΦosonFproμuγtφonFφnFtτνF±pormuladFsννFtνxtøFπφnalFstatνFφnF±pormuladFsννFtνxtøF
γollφsφonsFatF±pormuladFsννFtνxtø´ ‘ν“FwφtτFtτνFk‘vk~FμνtνγtorVFEuropeanlPhysicallJournallCSF2015SFa^SF_c 4.2 62

264 wνasurνmνntsFoπFtτνF±pormuladFsννFtνxtøFproμuγtφonFγrossFsνγtφonsFφnFassoγφatφonFwφtτFχνtsFwφtτFtτνF
k‘vk~FμνtνγtorVFEuropeanlPhysicallJournallCSF2015SFa^SFbZ 4.2 54

263 ~νarγτFπorFμarψFmattνrFφnFνvνntsFwφtτFτνavyFquarψsFanμFmφssφnρFtransvνrsνFmomνntumFφnF±pormuladF
sννFtνxtøFγollφsφonsFwφtτFtτνFk‘vk~FμνtνγtorVFEuropeanlPhysicallJournallCSF2015SFa^SFcZ 4.2 60

262
wνasurνmνntFoπFtτνFNFtovνrlφnν{t}FOFproμuγtφonFγrossTsνγtφonFasFaFπunγtφonFoπFχνtFmultφplφγφtyFanμFχνtF
transvνrsνFmomνntumFφnFaF‘ν“FprotonTprotonFγollφsφonsFwφtτFtτνFk‘vk~FμνtνγtorVFJournalloflHighl
EnergylPhysicsSF2015SFZXY^SFY

5.4 14

261
wνasurνmνntFoπFtτνF”F”FRF”F FγrossFsνγtφonFanμFlφmφtsFonFanomalousFtrφplνFρauρνFγouplφnρsFusφnρF
πφnalFstatνsFwφtτFonνFlνptonSFmφssφnρFtransvνrsνFmomνntumSFanμFtwoFχνtsFwφtτFtτνFk‘vk~FμνtνγtorF
atFNFsqrt{s}gaFOF‘ν“VFJournalloflHighlEnergylPhysicsSF2015SFZXY^SFY

5.4 12

260 ~νarγτνsFπorFτνavyFlonρTlφvνμFγτarρνμFpartφγlνsFwφtτFtτνFk‘vk~FμνtνγtorFφnFprotonTprotonFγollφsφonsF
atFNFsqrt{s}gbFOF‘ν“VFJournalloflHighlEnergylPhysicsSF2015SFZXY^SFY 5.4 29

259 ~νarγτFπorFtτνFNFΦovνrlφnν{Φ}FOFμνγayFoπFtτνF~tanμarμFwoμνlFrφρρsFΦosonFφnFassoγφatνμFN”W OrF
proμuγtφonFwφtτFtτνFk‘vk~FμνtνγtorVFJournalloflHighlEnergylPhysicsSF2015SFZXY^SFY 5.4 64

258 wνasurνmνntFoπFtτνFφnγlusφvνFχνtFγrossTsνγtφonFφnFprotonTprotonFγollφsφonsFatFNFsqrt{s}gaFOF‘ν“FusφnρF
]V^FπΦâ��YFoπFμataFwφtτFtτνFk‘vk~FμνtνγtorVFJournalloflHighlEnergylPhysicsSF2015SFZXY^SFY 5.4 27

257
~νarγτFπorFanomalousFproμuγtφonFoπFpromptFsamνTsφρnFlνptonFpaφrsFanμFpaφrTproμuγνμFμouΦlyF
γτarρνμFrφρρsFΦosonsFwφtτFNFsqrt{s}gbFOF‘ν“FppFγollφsφonsFusφnρFtτνFk‘vk~FμνtνγtorVFJournalloflHighl
EnergylPhysicsSF2015SFZXY^SFY

5.4 45

256
~νarγτFπorFγτarρνμFrφρρsFΦosonsFμνγayφnρFvφaFrF´–FThFˇ�F´–F˛‰FφnFπullyFτaμronφγFπφnalFstatνsFusφnρFppF
γollφsφonFμataFatFNFsqrt{s}FOFgFbF‘ν“FwφtτFtτνFk‘vk~FμνtνγtorVFJournalloflHighlEnergylPhysicsSF2015SF
ZXY^SFY

5.4 56

255
~νarγτFπorFproμuγtφonFoπF±pormuladFsννFtνxtøFrνsonanγνsFμνγayφnρFtoFaFlνptonSFnνutrφnoFanμFχνtsFφnF
±pormuladFsννFtνxtøFγollφsφonsFatF±pormuladFsννFtνxtø´ ‘ν“FwφtτFtτνFk‘vk~FμνtνγtorVFEuropeanlPhysicall
JournallCSF2015SFa^SFZXc

4.2 73
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254 zνrπormanγνFoπFtτνFk‘vk~FmuonFtrφρρνrFφnFppFγollφsφonsFatF±pormuladFsννFtνxtøF‘ν“VFEuropeanl
PhysicallJournallCSF2015SFa^SFYZX 4.2 51

253 ~νarγτFπorFrφρρsFΦosonFpaφrFproμuγtφonFφnFtτνF±pormuladFsννFtνxtøFπφnalFstatνFπromFγollφsφonsFatF
±pormuladFsννFtνxtøF‘ν“wφtτFtτνFk‘vk~FμνtνγtorVFEuropeanlPhysicallJournallCSF2015SFa^SF]YZ 4.2 66

252 nνtνrmφnatφonFoπFspφnFanμFparφtyFoπFtτνFrφρρsFΦosonFφnFtτνF±pormuladFsννFtνxtøFμνγayFγτannνlFwφtτF
tτνFk‘vk~FμνtνγtorVFEuropeanlPhysicallJournallCSF2015SFa^SFZ[Y 4.2 15

251
~νarγτFπorFnνwFpτνnomνnaFφnFπφnalFstatνsFwφtτFanFνnνrρνtφγFχνtFanμFlarρνFmφssφnρFtransvνrsνF
momνntumFφnFγollφsφonsFatF±pormuladFsννFtνxtø‘ν“FwφtτFtτνFk‘vk~FμνtνγtorVFEuropeanlPhysicall
JournallCSF2015SFa^SFZcc

4.2 202

250 ~νarγτFπorFaFnνwFrνsonanγνFμνγayφnρFtoFaForFΦosonFanμFaFrφρρsFΦosonFφnFtτνF±pormuladFsννFtνxtøF
πφnalFstatνsFwφtτFtτνFk‘vk~FμνtνγtorVFEuropeanlPhysicallJournallCSF2015SFa^SFZ_[ 4.2 46

249 wνasurνmνntFoπFtτrννTχνtFproμuγtφonFγrossTsνγtφonsFφnF±pormuladFsννFtνxtøFγollφsφonsFatFa´ ±pormuladF
sννFtνxtøFγνntrνToπTmassFνnνrρyFusφnρFtτνFk‘vk~FμνtνγtorVFEuropeanlPhysicallJournallCSF2015SFa^SFZZb 4.2 18

248 monstraφntsFonFtτνFoππTsτνllFrφρρsFΦosonFsφρnalFstrνnρtτFφnFtτνFτφρτTmassFanμFπφnalFstatνsFwφtτFtτνF
k‘vk~FμνtνγtorVFEuropeanlPhysicallJournallCSF2015SFa^SF[[^ 4.2 56

247
sμνntφπφγatφonFanμFνnνrρyFγalφΦratφonFoπFτaμronφγallyFμνγayφnρFtauFlνptonsFwφtτFtτνFk‘vk~F
νxpνrφmνntFφnFγollφsφonsFatF±pormuladFsννFtνxtø±pormuladFsννFtνxtøVFEuropeanlPhysicallJournallCSF2015
SFa^SF[X[

4.2 49

246 ~tuμyFoπFtτνFspφnFanμFparφtyFoπFtτνFrφρρsFΦosonFφnFμφΦosonFμνγaysFwφtτFtτνFk‘vk~FμνtνγtorVF
EuropeanlPhysicallJournallCSF2015SFa^SF]a_ 4.2 104

245
yΦsνrvatφonFanμFmνasurνmνntsFoπFtτνFproμuγtφonFoπFpromptFanμFnonTpromptF±pormuladFsννFtνxtøF
mνsonsFφnFassoγφatφonFwφtτFaF±pormuladFsννFtνxtøFΦosonFφnF±pormuladFsννFtνxtøFγollφsφonsFatF±pormuladF
sννFtνxtøFwφtτFtτνFk‘vk~FμνtνγtorVFEuropeanlPhysicallJournallCSF2015SFa^SFZZc

4.2 38

244
~νarγτFπorFtτνF~tanμarμFwoμνlFrφρρsFΦosonFproμuγνμFφnFassoγφatφonFwφtτFtopFquarψsFanμFμνγayφnρF
φntoF±pormuladFsννFtνxtøFφnF±pormuladFsννFtνxtøFγollφsφonsFatF±pormuladFsννFtνxtøFwφtτFtτνFk‘vk~F
μνtνγtorVFEuropeanlPhysicallJournallCSF2015SFa^SF[]c

4.2 94

243
~νarγτFπorFsupνrsymmνtryFφnFνvνntsFγontaφnφnρFaFsamνTπlavourFopposφtνTsφρnFμφlνptonFpaφrSFχνtsSFanμF
larρνFmφssφnρFtransvνrsνFmomνntumFφnF±pormuladFsννFtνxtø´ ‘ν“FγollφsφonsFwφtτFtτνFk‘vk~FμνtνγtorVF
EuropeanlPhysicallJournallCSF2015SFa^SF[Yb

4.2 44

242 ~νarγτFπorFτνavyFlonρTlφvνμFmultφTγτarρνμFpartφγlνsFφnFγollφsφonsFatF±pormuladFsννFtνxtø´ ‘ν“FusφnρFtτνF
k‘vk~FμνtνγtorVFEuropeanlPhysicallJournallCSF2015SFa^SF[_Z 4.2 22

241 ‘woTpartφγlνFlosνToφnstνφnFγorrνlatφonsFφnFγollφsφonsFatF±pormuladFsννFtνxtøFXVcFanμFaF‘ν“FmνasurνμF
wφtτFtτνFk‘vk~FμνtνγtorVFEuropeanlPhysicallJournallCSF2015SFa^SF]__ 4.2 28

240 wνasurνmνntFoπFtτνFtopFquarψFmassFφnFtτνF±pormuladFsννFtνxtøFanμF±pormuladFsννFtνxtøFγτannνlsF
usφnρF±pormuladFsννFtνxtø´ ±pormuladFsννFtνxtøFk‘vk~FμataVFEuropeanlPhysicallJournallCSF2015SFa^SF[[X 4.2 32

239 k‘vk~F}unFYFsνarγτνsFπorFμφrνγtFpaφrFproμuγtφonFoπFtτφrμTρνnνratφonFsquarψsFatFtτνFvarρνFraμronF
mollφμνrVFEuropeanlPhysicallJournallCSF2015SFa^SF^YX 4.2 109

238 ~νarγτFπorFlowTsγalνFρravφtyFsφρnaturνsFφnFmultφTχνtFπφnalFstatνsFwφtτFtτνFk‘vk~FμνtνγtorFatFNF
sqrt{s}gbFOF‘ν“VFJournalloflHighlEnergylPhysicsSF2015SFZXY^SFY 5.4 2

237 kFsνarγτFπorFτφρτTmassFrνsonanγνsFμνγayφnρFtoFˇ�Rˇ�â��FφnFppFγollφsφonsFatFNFsqrt{s}gbFOF‘ν“FwφtτFtτνF
k‘vk~FμνtνγtorVFJournalloflHighlEnergylPhysicsSF2015SFZXY^SFY 5.4 22
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236 ~ummaryFoπFtτνFk‘vk~Fνxpνrφmνntâ��sFsνnsφtφvφtyFtoFsupνrsymmνtryFaπtνrFvrmF}unFYFâ��FφntνrprνtνμF
φnFtτνFpτνnomνnoloρφγalFw~~wVFJournalloflHighlEnergylPhysicsSF2015SFZXY^SFY 5.4 42

235 ~νarγτFπorFlνptonTπlavourTvφolatφnρFrFThF˛…ˇ�FμνγaysFoπFtτνFrφρρsFΦosonFwφtτFtτνFk‘vk~FμνtνγtorVF
JournalloflHighlEnergylPhysicsSF2015SFZXY^SFY 5.4 46

234 wνasurνmνntFoπFπourTχνtFμφππνrνntφalFγrossFsνγtφonsFφnFNFsqrt{s}gbFOF‘ν“FprotonTprotonFγollφsφonsF
usφnρFtτνFk‘vk~FμνtνγtorVFJournalloflHighlEnergylPhysicsSF2015SFZXY^SFYTa_ 5.4 5

233 kFsνarγτFπorFNFtovνrlφnν{t}FOFrνsonanγνsFusφnρFlνptonTplusTχνtsFνvνntsFφnFprotonTprotonFγollφsφonsFatFNF
sqrt{s}gbFOF‘ν“FwφtτFtτνFk‘vk~FμνtνγtorVFJournalloflHighlEnergylPhysicsSF2015SFZXY^SFY 5.4 57

232 wνasurνmνntFoπFtτνFπorwarμTΦaγψwarμFasymmνtryFoπFνlνγtronFanμFmuonFpaφrTproμuγtφonFφnFppF
γollφsφonsFatFNFsqrt{s}gaFOF‘ν“FwφtτFtτνFk‘vk~FμνtνγtorVFJournalloflHighlEnergylPhysicsSF2015SFZXY^SFY 5.4 18

231 wνasurνmνntFoπFγτarρνμTpartφγlνFspνγtraFφnFzΦRzΦFγollφsφonsFatFNFsqrt{s−{matτrm{xx}}}gZVa_FOF‘ν“F
wφtτFtτνFk‘vk~FμνtνγtorFatFtτνFvrmVFJournalloflHighlEnergylPhysicsSF2015SFZXY^SFY 5.4 49

230 knalysφsFoπFνvνntsFwφtτFΦTχνtsFanμFaFpaφrFoπFlνptonsFoπFtτνFsamνFγτarρνFφnFppFγollφsφonsFatFNFsqrt{s}gbF
OF‘ν“FwφtτFtτνFk‘vk~FμνtνγtorVFJournalloflHighlEnergylPhysicsSF2015SFZXY^SFY 5.4 26

229 monstraφntsFonFnνwFpτνnomνnaFvφaFrφρρsFΦosonFγouplφnρsFanμFφnvφsφΦlνFμνγaysFwφtτFtτνFk‘vk~F
μνtνγtorVFJournalloflHighlEnergylPhysicsSF2015SFZXY^SFY 5.4 91

228 ~νarγτFπorFτφρτTmassFμφΦosonFrνsonanγνsFwφtτFΦosonTtaρρνμFχνtsFφnFprotonTprotonFγollφsφonsFatFNF
sqrt{s}gbFOF‘ν“FwφtτFtτνFk‘vk~FμνtνγtorVFJournalloflHighlEnergylPhysicsSF2015SFZXY^SFYT[c 5.4 66

227
nφππνrνntφalFtopTantφtopFγrossTsνγtφonFmνasurνmνntsFasFaFπunγtφonFoπFoΦsνrvaΦlνsFγonstruγtνμFπromF
πφnalTstatνFpartφγlνsFusφnρFppFγollφsφonsFatFNFsqrt{s}gaFOF‘ν“FφnFtτνFk‘vk~FμνtνγtorVFJournalloflHighl
EnergylPhysicsSF2015SFZXY^SFY

5.4 31

226 ~νarγτFπorFτνavyFwaχoranaFnνutrφnosFwφtτFtτνFk‘vk~FμνtνγtorFφnFppFγollφsφonsFatFNFsqrt{s}gbFOF‘ν“VF
JournalloflHighlEnergylPhysicsSF2015SFZXY^SFY 5.4 65

225
~νarγτFπorFproμuγtφonFoπFvνγtorTlφψνFquarψFpaφrsFanμFoπFπourFtopFquarψsFφnFtτνFlνptonTplusTχνtsFπφnalF
statνFφnFppFγollφsφonsFatFNFsqrt{s}gbFOF‘ν“FwφtτFtτνFk‘vk~FμνtνγtorVFJournalloflHighlEnergylPhysicsSF
2015SFZXY^SFY

5.4 54

224 ~νarγτFπorFnνwFpτνnomνnaFφnFνvνntsFwφtτFtτrννForFmorνFγτarρνμFlνptonsFφnFppFγollφsφonsFatFNF
sqrt{s}gbFOF‘ν“FwφtτFtτνFk‘vk~FμνtνγtorVFJournalloflHighlEnergylPhysicsSF2015SFZXY^SFY 5.4 16

223 ~ummaryFoπFtτνFsνarγτνsFπorFsquarψsFanμFρluφnosFusφnρFNFsqrt{s}gbFOF‘ν“FppFγollφsφonsFwφtτFtτνF
k‘vk~FνxpνrφmνntFatFtτνFvrmVFJournalloflHighlEnergylPhysicsSF2015SFZXY^SFY 5.4 55

222 nνtνrmφnatφonFoπFtτνFtopTquarψFpolνFmassFusφnρFNFtovνrlφnν{t}FOFRFYTχνtFνvνntsFγollνγtνμFwφtτFtτνF
k‘vk~FνxpνrφmνntFφnFaF‘ν“FppFγollφsφonsVFJournalloflHighlEnergylPhysicsSF2015SFZXY^SFY 5.4 15

221 wνasurνmνntFoπFtτνFNFtovνrlφnν{t}”FOFanμFNFtovνrlφnν{t} FOFproμuγtφonFγrossFsνγtφonsFφnFppFγollφsφonsF
atFNFsqrt{s}gbFOF‘ν“FwφtτFtτνFk‘vk~FμνtνγtorVFJournalloflHighlEnergylPhysicsSF2015SFZXY^SFY 5.4 16

220 ~νarγτFπorFπlavourTγτanρφnρFnνutralFγurrνntFtopFquarψFμνγaysFtFThFrqFφnFppFγollφsφonsFatFNFsqrt{s}gbFOF
‘ν“FwφtτFtτνFk‘vk~FμνtνγtorVFJournalloflHighlEnergylPhysicsSF2015SFZXY^SFYT_^ 5.4 18

219 ~νarγτFπorFτνavyFlνptonFrνsonanγνsFμνγayφnρFtoFaF FΦosonFanμFaFlνptonFφnFppFγollφsφonsFatFNFsqrt{s}gbF
OF‘ν“FwφtτFtτνFk‘vk~FμνtνγtorVFJournalloflHighlEnergylPhysicsSF2015SFZXY^SFY 5.4 22
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218 ~νarγτFπorFsquarψsFanμFρluφnosFφnFνvνntsFwφtτFφsolatνμFlνptonsSFχνtsFanμFmφssφnρFtransvνrsνF
momνntumFatFNFsqrt{s}gbFOF‘ν“FwφtτFtτνFk‘vk~FμνtνγtorVFJournalloflHighlEnergylPhysicsSF2015SFZXY^SFY 5.4 37

217 ovφμνnγνFπorFtτνFrφρρsTΦosonF—uψawaFγouplφnρFtoFtauFlνptonsFwφtτFtτνFk‘vk~FμνtνγtorVFJournallofl
HighlEnergylPhysicsSF2015SFZXY^SFY 5.4 74

216 wνasurνmνntFoπFtτνFγτarρνFasymmνtryFφnFμφlνptonφγFμνγaysFoπFtopFquarψFpaφrsFφnFppFγollφsφonsFatFNF
sqrt{s}gaFOF‘ν“FusφnρFtτνFk‘vk~FμνtνγtorVFJournalloflHighlEnergylPhysicsSF2015SFZXY^SFY 5.4 16

215 ~νarγτFπorF±pormuladFsννFtνxtøFμνγaysFφnF±pormuladFsννFtνxtøFγollφsφonsFatF±pormuladFsννFtνxtø´ g´ b´ ‘ν“F
wφtτFtτνFk‘vk~FμνtνγtorVFEuropeanlPhysicallJournallCSF2015SFa^SFY_^ 4.2 25

214 wνasurνmνntFoπFtτνFtopTquarψFmassFφnFtτνFπullyFτaμronφγFμνγayFγτannνlFπromFk‘vk~FμataFatF
±pormuladFsννFtνxtøVFEuropeanlPhysicallJournallCSF2015SFa^SFY^b 4.2 8

213
~νarγτFπorFμφrνγtFpaφrFproμuγtφonFoπFaFγτarρφnoFanμFaFnνutralφnoFμνγayφnρFtoFtτνFYZ^´ qν“FrφρρsF
ΦosonFφnF±pormuladFsννFtνxtø´ ‘ν“F±pormuladFsννFtνxtøFγollφsφonsFwφtτFtτνFk‘vk~FμνtνγtorVFEuropeanl
PhysicallJournallCSF2015SFa^SFZXb

4.2 50

212 ~tuμyFoπFN”W OrFproμuγtφonFanμFrφρρsFΦosonFγouplφnρsFusφnρFrThF”F”FPFμνγaysFwφtτFtτνFk‘vk~F
μνtνγtorVFJournalloflHighlEnergylPhysicsSF2015SFZXY^SFY 5.4 14

211 ~νarγτFπorFmνtastaΦlνFτνavyFγτarρνμFpartφγlνsFwφtτFlarρνFφonφsatφonFνnνrρyFlossFφnFγollφsφonsFatF
±pormuladFsννFtνxtø´ ‘ν“FusφnρFtτνFk‘vk~FνxpνrφmνntVFEuropeanlPhysicallJournallCSF2015SFa^SF]Xa 4.2 18

210
nφamonμFμνtνγtorFtφmνFrνsolutφonFπorFlarρνFanρlνFtraγψsVFNuclearlInstrumentslandlMethodslinl
PhysicslResearchylSectionlA:lAcceleratorsylSpectrometersylDetectorslandlAssociatedlEquipmentSF2015SF
ac_SF[bT]Y

1.2

209
wνasurνmνntFoπFtτνFproμuγtφonFanμFlνptonFγτarρνFasymmνtryFoπF±pormuladFsννFtνxtøFΦosonsFφnF
zΦRzΦFγollφsφonsFatF±pormuladFsννFtνxtøFwφtτFtτνFk‘vk~FμνtνγtorVFEuropeanlPhysicallJournallCSF2015SF
a^SFZ[

4.2 31

208 wνasurνmνntFoπFtτνFφnγlusφvνFχνtFγrossTsνγtφonFφnFprotonTprotonFγollφsφonsFatFNFsqrt{s}gaFOF‘ν“FusφnρF
]V^FπΦâ��YFoπFμataFwφtτFtτνFk‘vk~FμνtνγtorF2015SFZXY^SFY 3

207 wνasurνmνntFoπFtτνFtopFquarψFpaφrFproμuγtφonFγτarρνFasymmνtryFφnFprotonTprotonFγollφsφonsFatFNF
sqrt{s}FOFgFaF‘ν“FusφnρFtτνFk‘vk~FμνtνγtorVFJournalloflHighlEnergylPhysicsSF2014SFZXY]SFY 5.4 24

206
~νarγτFπorFtτνFμφrνγtFproμuγtφonFoπFγτarρφnosSFnνutralφnosFanμFstausFφnFπφnalFstatνsFwφtτFatFlνastFtwoF
τaμronφγallyFμνγayφnρFtausFanμFmφssφnρFtransvνrsνFmomνntumFφnFppFγollφsφonsFatFNFsqrt{s}gbFOF‘ν“F
wφtτFtτνFk‘vk~FμνtνγtorVFJournalloflHighlEnergylPhysicsSF2014SFZXY]SFY

5.4 29

205
‘τνFμφππνrνntφalFproμuγtφonFγrossFsνγtφonFoπFtτνF±pormuladFsννFtνxtøNYXZXOFmνsonFφnF±pormuladFsννF
tνxtøFgFa´ ‘ν“F±pormuladFsννFtνxtøFγollφsφonsFmνasurνμFwφtτFtτνFk‘vk~FμνtνγtorVFEuropeanlPhysicall
JournallCSF2014SFa]SFZbc^

4.2 12

204 olνγtronFrνγonstruγtφonFanμFφμνntφπφγatφonFνππφγφνnγyFmνasurνmνntsFwφtτFtτνFk‘vk~FμνtνγtorFusφnρF
tτνFZXYYFvrmFprotonTprotonFγollφsφonFμataVFEuropeanlPhysicallJournallCSF2014SFa]SFZc]Y 4.2 160

203 wνasurνmνntFoπFtτνFunμνrlyφnρFνvνntFφnFχνtFνvνntsFπromFaFNtνxtF{‘ν“}OFprotonâ��protonFγollφsφonsF
wφtτFtτνFk‘vk~FμνtνγtorVFEuropeanlPhysicallJournallCSF2014SFa]SFY 4.2 18

202
wνasurνmνntFoπFtτνFγνntralφtyFanμFpsνuμorapφμφtyFμνpνnμνnγνFoπFtτνFφntνρratνμFνllφptφγFπlowFφnF
lνaμTlνaμFγollφsφonsFatF±pormuladFsννFtνxtø´ ‘ν“´ wφtτFtτνFk‘vk~FμνtνγtorVFEuropeanlPhysicallJournallCSF
2014SFa]SFZcbZ

4.2 18

201 vφρτtTquarψFanμFρluonFχνtFμφsγrφmφnatφonFφnF±pormuladFsννFtνxtøFγollφsφonsFatF±pormuladFsννFtνxtøFwφtτF
tτνFk‘vk~FμνtνγtorVFEuropeanlPhysicallJournallCSF2014SFa]SF[XZ[ 4.2 46
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200
wνasurνmνntFoπFtτνFνlνγtrowνaψFproμuγtφonFoπFμφχνtsFφnFassoγφatφonFwφtτFaF TΦosonFanμF
μφstrφΦutφonsFsνnsφtφvνFtoFvνγtorFΦosonFπusφonFφnFprotonTprotonFγollφsφonsFatFNFsqrt{s}FOFgFbF‘ν“FusφnρF
tτνFk‘vk~FμνtνγtorVFJournalloflHighlEnergylPhysicsSF2014SFZXY]SFY

5.4 14

199
~νarγτFπorFμφrνγtFproμuγtφonFoπFγτarρφnosFanμFnνutralφnosFφnFνvνntsFwφtτFtτrννFlνptonsFanμFmφssφnρF
transvνrsνFmomνntumFφnFNFsqrt{s}FOFgFbF‘ν“FppFγollφsφonsFwφtτFtτνFk‘vk~FμνtνγtorVFJournalloflHighl
EnergylPhysicsSF2014SFZXY]SFY

5.4 76

198
wνasurνmνntFoπFtτνFproμuγtφonFγrossFsνγtφonFoπFpromptFtWˇ�FmνsonsFφnFassoγφatφonFwφtτFaF”F´–F
ΦosonFφnFppFγollφsφonsFatFNFsqrt{s}FOFgFaF‘ν“FwφtτFtτνFk‘vk~FμνtνγtorVFJournalloflHighlEnergylPhysicsSF
2014SFZXY]SFY

5.4 24

197 wνasurνmνntFoπFμφχνtFγrossTsνγtφonsFφnFppFγollφsφonsFatFaF‘ν“FγνntrνToπTmassFνnνrρyFusφnρFtτνF
k‘vk~FμνtνγtorVFJournalloflHighlEnergylPhysicsSF2014SFZXY]SFY 5.4 17

196 wνasurνmνntFoπFtτνFproμuγtφonFoπFaF”FΦosonFφnFassoγφatφonFwφtτFaFγτarmFquarψFφnFppFγollφsφonsFatFNF
sqrt{s}FOFgFaF‘ν“FwφtτFtτνFk‘vk~FμνtνγtorVFJournalloflHighlEnergylPhysicsSF2014SFZXY]SFY 5.4 37

195
~νarγτFπorFμφrνγtFproμuγtφonFoπFγτarρφnosSFnνutralφnosFanμFslνptonsFφnFπφnalFstatνsFwφtτFtwoFlνptonsF
anμFmφssφnρFtransvνrsνFmomνntumFφnFppFγollφsφonsFatFNFsqrt{s}FOFgFb‘ν“FwφtτFtτνFk‘vk~FμνtνγtorVF
JournalloflHighlEnergylPhysicsSF2014SFZXY]SFY

5.4 120

194 ~νarγτFπorFsupνrsymmνtryFatFNsqrt{s}OFgFbF‘ν“FφnFπφnalFstatνsFwφtτFχνtsFanμFtwoFsamνTsφρnFlνptonsForF
tτrννFlνptonsFwφtτFtτνFk‘vk~FμνtνγtorVFJournalloflHighlEnergylPhysicsSF2014SFZXY]SFY 5.4 39

193 ~νarγτFπorFμφrνγtFtopTsquarψFpaφrFproμuγtφonFφnFπφnalFstatνsFwφtτFtwoFlνptonsFφnFppFγollφsφonsFatFNF
sqrt{s}FOFgFbF‘ν“FwφtτFtτνFk‘vk~FμνtνγtorVFJournalloflHighlEnergylPhysicsSF2014SFZXY]SFY 5.4 52

192 wνasurνmνntFoπFˇ�FγYFanμFˇ�FγZFproμuγtφonFwφtτFNFsqrt{s}FOFgFaF‘ν“FppFγollφsφonsFatFk‘vk~VFJournallofl
HighlEnergylPhysicsSF2014SFZXY]SFY 5.4 26

191 ~νarγτFπorFnνwFpartφγlνsFφnFνvνntsFwφtτFonνFlνptonFanμFmφssφnρFtransvνrsνFmomνntumFφnFppF
γollφsφonsFatFNFsqrt{s}FOFgFbF‘ν“FwφtτFtτνFk‘vk~FμνtνγtorVFJournalloflHighlEnergylPhysicsSF2014SFZXY]SFY 5.4 40

190
~νarγτFπorFμφrνγtFtopFsquarψFpaφrFproμuγtφonFφnFνvνntsFwφtτFaF±pormuladFsννFtνxtøFΦosonSF±pormuladF
sννFtνxtøTχνtsFanμFmφssφnρFtransvνrsνFmomνntumFφnF±pormuladFsννFtνxtøF‘ν“F±pormuladFsννFtνxtøF
γollφsφonsFwφtτFtτνFk‘vk~FμνtνγtorVFEuropeanlPhysicallJournallCSF2014SFa]SFZbb[

4.2 41

189 ~νarγτFπorFnνutralFrφρρsFΦosonsFoπFtτνFmφnφmalFsupνrsymmνtrφγFstanμarμFmoμνlFφnFppFγollφsφonsFatFNF
sqrt{s}gbFOF‘ν“FwφtτFtτνFk‘vk~FμνtνγtorVFJournalloflHighlEnergylPhysicsSF2014SFZXY]SFY 5.4 67

188 wνasurνmνntFoπFtτνFmuonFrνγonstruγtφonFpνrπormanγνFoπFtτνFk‘vk~FμνtνγtorFusφnρFZXYYFanμFZXYZF
vrmFprotonTprotonFγollφsφonFμataVFEuropeanlPhysicallJournallCSF2014SFa]SF[Y[X 4.2 166

187
wνasurνmνntsFoπFχνtFvνtoνsFanμFazφmutτalFμνγorrνlatφonsFφnFμφχνtFνvνntsFproμuγνμFφnF±pormuladFsννF
tνxtøFγollφsφonsFatF±pormuladFsννFtνxtøFusφnρFtτνFk‘vk~FμνtνγtorVFEuropeanlPhysicallJournallCSF2014SF
a]SF[YYa

4.2 17

186
kFmνasurνmνntFoπFtτνFratφoFoπFtτνFproμuγtφonFγrossFsνγtφonsFπorF±pormuladFsννFtνxtøFanμF±pormuladF
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sqrt{s}gaFO‘ν“VFJournalloflHighlEnergylPhysicsSF2013SFZXY[SFY 5.4 72

145 wνasurνmνntFoπFφsolatνμTpτotonFpaφrFproμuγtφonFφnFppFγollφsφonsFatFNFsqrt{s}gae‘ν“FOFwφtτFtτνFk‘vk~F
μνtνγtorVFJournalloflHighlEnergylPhysicsSF2013SFZXY[SFY 5.4 44
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tτνFk‘vk~FμνtνγtorVFEuropeanlPhysicallJournallCSF2011SFaYSFY 4.2 37
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