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548 }τνFi}ti{F{χmulatχonFqnπrastruγturνTFEuropeanqPhysicalqJournalqCRF2010RF_WRF8YZS8_[ 4.2 817

547 komΥχnνμFuνasurνmνntFoπFtτνFpχρρsFjosonFuassFχnFppFkollχsχonsFatFsqrt[sℓe_FanμF8F}ν’FwχtτFtτνF
i}ti{FanμFku{FmxpνrχmνntsTFPhysicalqReviewqLettersRF2015RFXX[RFXaX8WZ 7.4 709

546 wΥsνrvatχonFoπFassoγχatνμFnνarSsχμνFanμFawaySsχμνFlonρSranρνFγorrνlatχonsFχnFsqrt[sNvvOℓe]TWYF}ν’F
protonSlνaμFγollχsχonsFwχtτFtτνFi}ti{FμνtνγtorTFPhysicalqReviewqLettersRF2013RFXXWRFX8YZWY 7.4 333

545 qmprovνμFlumχnosχtyFμνtνrmχnatχonFχnFγollχsχonsFatF[normulabFsννFtνxtℓFusχnρFtτνFi}ti{FμνtνγtorFatF
tτνFtpkTFEuropeanqPhysicalqJournalqCRF2013RF_ZRFY]X8 4.2 276

544 xνrπormanγνFoπFtτνFi}ti{FtrχρρνrFsystνmFχnFYWX]TFEuropeanqPhysicalqJournalqCRF2017RF__RFZX_ 4.2 272

543 uuonFrνγonstruγtχonFpνrπormanγνFoπFtτνFi}ti{FμνtνγtorFχnFprotonSprotonFγollχsχonFμataFatF
[normulabFsννFtνxtℓeXZ´ }ν’TFEuropeanqPhysicalqJournalqCRF2016RF_^RFYaY 4.2 263

542 xνrπormanγνFoπFtτνFi}ti{F}rχρρνrF{ystνmFχnFYWXWTFEuropeanqPhysicalqJournalqCRF2012RF_YRFX 4.2 232

541 xνrπormanγνFoπFmχssχnρFtransvνrsνFmomνntumFrνγonstruγtχonFχnFprotonSprotonFγollχsχonsFatF
Nsqrt{s}FeF_~mΥox{}ν’}OFwχtτFi}ti{TFEuropeanqPhysicalqJournalqCRF2012RF_YRFX 4.2 217

540 rνtFνnνrρyFmνasurνmνntFwχtτFtτνFi}ti{FμνtνγtorFχnFprotonSprotonFγollχsχonsFatF
Nsqrt{matτrm{s}}e_Fmatτrm{}ν’}OTFEuropeanqPhysicalqJournalqCRF2013RF_ZRFX 4.2 209

539
{νarγτFπorFnνwFpτνnomνnaFχnFπχnalFstatνsFwχtτFanFνnνrρνtχγFψνtFanμFlarρνFmχssχnρFtransvνrsνF
momνntumFχnFγollχsχonsFatF[normulabFsννFtνxtℓ}ν’FwχtτFtτνFi}ti{FμνtνγtorTFEuropeanqPhysicalq
JournalqCRF2015RF_]RFYaa

4.2 202

538 mlνγtronFpνrπormanγνFmνasurνmνntsFwχtτFtτνFi}ti{FμνtνγtorFusχnρFtτνFYWXWFtpkFprotonSprotonF
γollχsχonFμataTFEuropeanqPhysicalqJournalqCRF2012RF_YRFX 4.2 199

537 rνtFνnνrρyFmνasurνmνntFanμFχtsFsystνmatχγFunγνrtaχntyFχnFprotonSprotonFγollχsχonsFatF[normulabFsννF
tνxtℓ´ }ν’FwχtτFtτνFi}ti{FμνtνγtorTFEuropeanqPhysicalqJournalqCRF2015RF_]RFX_ 4.2 194

536 tumχnosχtyFμνtνrmχnatχonFχnFγollχsχonsFatF[normulabFsννFtνxtℓFeF8F}ν’FusχnρFtτνFi}ti{FμνtνγtorFatF
tτνFtpkTFEuropeanqPhysicalqJournalqCRF2016RF_^RF^]Z 4.2 188

535
uνasurνmνntsFoπFtτνFpχρρsFΥosonFproμuγtχonFanμFμνγayFratνsFanμFγouplχnρFstrνnρtτsFusχnρF
γollχsχonFμataFatF[normulabFsννFtνxtℓFanμF8´ }ν’FχnFtτνFi}ti{FνxpνrχmνntTFEuropeanqPhysicalqJournalqC
RF2016RF_^RF^

4.2 185

534 }opoloρχγalFγνllFγlustνrχnρFχnFtτνFi}ti{FγalorχmνtνrsFanμFχtsFpνrπormanγνFχnFtpkFzunFXTFEuropeanq
PhysicalqJournalqCRF2017RF__RF[aW 4.2 177

533 tumχnosχtyFμνtνrmχnatχonFχnFppFγollχsχonsFatFNsqrt{s}FeF_OF}ν’FusχnρFtτνFi}ti{FμνtνγtorFatFtτνFtpkTF
EuropeanqPhysicalqJournalqCRF2011RF_XRFX 4.2 167

532 uνasurνmνntFoπFtτνFmuonFrνγonstruγtχonFpνrπormanγνFoπFtτνFi}ti{FμνtνγtorFusχnρFYWXXFanμFYWXYF
tpkFprotonSprotonFγollχsχonFμataTFEuropeanqPhysicalqJournalqCRF2014RF_[RFZXZW 4.2 166
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531 mlνγtronFrνγonstruγtχonFanμFχμνntχπχγatχonFνππχγχνnγyFmνasurνmνntsFwχtτFtτνFi}ti{FμνtνγtorFusχnρF
tτνFYWXXFtpkFprotonSprotonFγollχsχonFμataTFEuropeanqPhysicalqJournalqCRF2014RF_[RFYa[X 4.2 160

530 mlνγtronFanμFpτotonFνnνrρyFγalχΥratχonFwχtτFtτνFi}ti{FμνtνγtorFusχnρFtpkFzunFXFμataTFEuropeanq
PhysicalqJournalqCRF2014RF_[RFX 4.2 160

529 {νarγτFπorFtτνFstanμarμFmoμνlFpχρρsFΥosonFχnFtτνFμχpτotonFμνγayFγτannνlFwχtτF[TaFπΥNSXOFoπFppF
γollχsχonFμataFatFâ��se_F}ν’FwχtτFi}ti{TFPhysicalqReviewqLettersRF2012RFXW8RFXXX8WZ 7.4 157

528 rνtFνnνrρyFrνsolutχonFχnFprotonSprotonFγollχsχonsFatF[normulabFsννFtνxtℓFrνγorμνμFχnFYWXWFwχtτFtτνF
i}ti{FμνtνγtorTFEuropeanqPhysicalqJournalqCRF2013RF_ZRFYZW^ 4.2 153

527
{νarγτFπorFanFaμμχtχonalRFτνavyFpχρρsFΥosonFχnFtτνF[normulabFsννFtνxtℓFμνγayFγτannνlFatF[normulabF
sννFtνxtℓFχnF[normulabFsννFtνxtℓFγollχsχonFμataFwχtτFtτνFi}ti{FμνtνγtorTFEuropeanqPhysicalqJournalqCRF
2016RF_^RF[]

4.2 152

526 xνrπormanγνFoπFpχlνSupFmχtχρatχonFtνγτnχquνsFπorFψνtsFχnF[normulabFsννFtνxtℓFγollχsχonsFatF[normulabF
sννFtνxtℓ´ }ν’FusχnρFtτνFi}ti{FμνtνγtorTFEuropeanqPhysicalqJournalqCRF2016RF_^RF]8X 4.2 148

525
uνasurνmνntFoπFtτνFμχstrχΥutχonsFoπFνvνntSΥySνvνntFπlowFτarmonχγsFχnFlνaμSlνaμFγollχsχonsFatFNF
sqrt{{{s√{vvF}}}}FOFeFYT_^F}ν’FwχtτFtτνFi}ti{FμνtνγtorFatFtτνFtpkTFJournalqofqHighqEnergyqPhysicsRF
2013RFYWXZRFX

5.4 143

524 wΥsνrvatχonFoπFtonρSzanρνFmllχptχγFizχmutτalFinχsotropχνsFχnFsqrt[sℓeXZFanμFYT_^´ }ν’FppFkollχsχonsF
wχtτFtτνFi}ti{FlνtνγtorTFPhysicalqReviewqLettersRF2016RFXX^RFX_YZWX 7.4 140

523 uνasurνmνntFoπFtτνFtopFquarkSpaχrFproμuγtχonFγrossFsνγtχonFwχtτFi}ti{FχnFppFγollχsχonsFatF
Nsqrt{s}e_OF}ν’TFEuropeanqPhysicalqJournalqCRF2011RF_XRFX 4.2 138

522 mvχμνnγνFπorFlχρτtSΥySlχρτtFsγattνrχnρFχnFτνavySχonFγollχsχonsFwχtτFtτνFi}ti{FμνtνγtorFatFtτνFtpkTF
NatureqPhysicsRF2017RFXZRF8]YS8]8 16.2 130

521 uνasurνmνntFoπFtτνFχnνlastχγFprotonSprotonFγrossSsνγtχonFatFâ��se_F}ν’FwχtτFtτνFi}ti{FμνtνγtorTF
NatureqCommunicationsRF2011RFYRF[^Z 17.4 127

520
{νarγτFπorFnνwFτχρτSmassFpτνnomνnaFχnFtτνFμχlνptonFπχnalFstatνFusχnρFZ^FπΥâ��XFoπFprotonSprotonF
γollχsχonFμataFatFNFsqrt{s}eXZFOF}ν’FwχtτFtτνFi}ti{FμνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2017RF
YWX_RFX

5.4 126

519 {νarγτFπorFsupνrsymmνtryFusχnρFπχnalFstatνsFwχtτFonνFlνptonRFψνtsRFanμFmχssχnρFtransvνrsνF
momνntumFwχtτFtτνFi}ti{FμνtνγtorFχnFâ��se_F}ν’FppFγollχsχonsTFPhysicalqReviewqLettersRF2011RFXW^RFXZX8WY7.4 125

518 {νarγτFπorFμarkFmattνrFγanμχμatνsFanμFlarρνFνxtraFμχmνnsχonsFχnFνvνntsFwχtτFaFψνtFanμFmχssχnρF
transvνrsνFmomνntumFwχtτFtτνFi}ti{FμνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2013RFYWXZRFX 5.4 124

517
{νarγτFπorFμχrνγtFproμuγtχonFoπFγτarρχnosRFnνutralχnosFanμFslνptonsFχnFπχnalFstatνsFwχtτFtwoFlνptonsF
anμFmχssχnρFtransvνrsνFmomνntumFχnFppFγollχsχonsFatFNFsqrt{s}FOFeF8}ν’FwχtτFtτνFi}ti{FμνtνγtorTF
JournalqofqHighqEnergyqPhysicsRF2014RFYWX[RFX

5.4 120

516 {νarγτFπorFsγalarFμχpτotonFrνsonanγνsFχnFtτνFmassFranρνF^]S^WWFoν’FwχtτFtτνFi}ti{FμνtνγtorFχnFppF
γollχsχonFμataFatFâ��se8F}ν’TFPhysicalqReviewqLettersRF2014RFXXZRFX_X8WX 7.4 117

515 {νarγτFπorFγτarρνμFpχρρsFΥosonsFμνγayχnρFvχaFpF´–FSfFˇ�˛‰FχnFNFtovνrlχnνFtFOFνvνntsFusχnρFppFγollχsχonFμataF
atFNFsqrtF{s}FeF_c}ν’FOFwχtτFtτνFi}ti{FμνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2012RFYWXYRFX 5.4 112

514 i}ti{FzunFXFsνarγτνsFπorFμχrνγtFpaχrFproμuγtχonFoπFtτχrμSρνnνratχonFsquarksFatFtτνFtarρνFpaμronF
kollχμνrTFEuropeanqPhysicalqJournalqCRF2015RF_]RF]XW 4.2 109
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513
{νarγτFπorFsquarksFanμFρluχnosFwχtτFtτνFi}ti{FμνtνγtorFχnFπχnalFstatνsFwχtτFψνtsFanμFmχssχnρF
transvνrsνFmomνntumFusχnρFNFsqrt{s}e8FOF}ν’FprotonSprotonFγollχsχonFμataTFJournalqofqHighqEnergyq
PhysicsRF2014RFYWX[RFX

5.4 108

512
uνasurνmνntFoπFtτνF[normulabFsννFtνxtℓFproμuγtχonFγrossSsνγtχonFusχnρF[normulabFsννFtνxtℓFνvνntsF
wχtτF[normulabFsννFtνxtℓStaρρνμFψνtsFχnF[normulabFsννFtνxtℓFγollχsχonsFatF[normulabFsννFtνxtℓFanμF
8´ }ν’FwχtτFtτνFi}ti{FμνtνγtorTFEuropeanqPhysicalqJournalqCRF2014RF_[RFZXWa

4.2 107

511 {tuμyFoπFtτνFspχnFanμFparχtyFoπFtτνFpχρρsFΥosonFχnFμχΥosonFμνγaysFwχtτFtτνFi}ti{FμνtνγtorTF
EuropeanqPhysicalqJournalqCRF2015RF_]RF[_^ 4.2 104

510 {νarγτFπorFμouΥlyFγτarρνμFpχρρsFΥosonsFχnFlχkνSsχρnFμχlνptonFπχnalFstatνsFatFNsqrt{s}FeF_F
matτrm{}ν’}OFwχtτFtτνFi}ti{FμνtνγtorTFEuropeanqPhysicalqJournalqCRF2012RF_YRFX 4.2 104

509 uνasurνmνntFoπFχnγlusχvνFψνtFanμFμχψνtFγrossFsνγtχonsFχnFprotonSprotonFγollχsχonsFatF_F}ν’F
γνntrνSoπSmassFνnνrρyFwχtτFtτνFi}ti{FμνtνγtorTFEuropeanqPhysicalqJournalqCRF2011RF_XRFX 4.2 103

508 {νarγτFπorFμarkFmattνrFanμFotτνrFnνwFpτνnomνnaFχnFνvνntsFwχtτFanFνnνrρνtχγFψνtFanμFlarρνFmχssχnρF
transvνrsνFmomνntumFusχnρFtτνFi}ti{FμνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2018RFYWX8RFX 5.4 101

507
{νarγτFπorFtτνF{tanμarμFuoμνlFpχρρsFΥosonFproμuγνμFχnFassoγχatχonFwχtτFtopFquarksFanμFμνγayχnρF
χntoF[normulabFsννFtνxtℓFχnF[normulabFsννFtνxtℓFγollχsχonsFatF[normulabFsννFtνxtℓFwχtτFtτνFi}ti{F
μνtνγtorTFEuropeanqPhysicalqJournalqCRF2015RF_]RFZ[a

4.2 94

506
{νarγτFπorFμχrνγtFtτχrμSρνnνratχonFsquarkFpaχrFproμuγtχonFχnFπχnalFstatνsFwχtτFmχssχnρFtransvνrsνF
momνntumFanμFtwoFΥSψνtsFχnFNFsqrt{s}e8FOF}ν’FppFγollχsχonsFwχtτFtτνFi}ti{FμνtνγtorTFJournalqofqHighq
EnergyqPhysicsRF2013RFYWXZRFX

5.4 92

505 konstraχntsFonFnνwFpτνnomνnaFvχaFpχρρsFΥosonFγouplχnρsFanμFχnvχsχΥlνFμνγaysFwχtτFtτνFi}ti{F
μνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2015RFYWX]RFX 5.4 91

504
uνasurνmνntFoπF[normulabFsννFtνxtℓFproμuγtχonFwχtτFaFvνtoFonFaμμχtχonalFγνntralFψνtFaγtχvχtyFχnF
γollχsχonsFatF[normulabFsννFtνxtℓF}ν’FusχnρFtτνFi}ti{FμνtνγtorTFEuropeanqPhysicalqJournalqCRF2012RF
_YRFYW[Z

4.2 82

503 zνaμχnνssFoπFtτνFi}ti{F}χlνFkalorχmνtνrFπorFtpkFγollχsχonsTFEuropeanqPhysicalqJournalqCRF2010RF_WRFXXaZSXYZ^4.2 82

502
{νarγτFπorFaμμχtχonalFτνavyFnνutralFpχρρsFanμFρauρνFΥosonsFχnFtτνFμχtauFπχnalFstatνFproμuγνμFχnFZ^F
πΥâ��XFoπFppFγollχsχonsFatFNFsqrt{s}eXZFOF}ν’FwχtτFtτνFi}ti{FμνtνγtorTFJournalqofqHighqEnergyqPhysicsRF
2018RFYWX8RFX

5.4 81

501 uνasurνmνntFoπFtτνF±V˛‡FPFΥosonFtransvνrsνFmomνntumFμχstrχΥutχonFχnFppFγollχsχonsFatFNFsqrt{s}e_FOF
}ν’FwχtτFtτνFi}ti{FμνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2014RFYWX[RFX 5.4 79

500 uνasurνmνntFoπFtτνFγτarρνFasymmνtryFχnFtopFquarkFpaχrFproμuγtχonFχnFγollχsχonsFatF[normulabFsννF
tνxtℓFusχnρFtτνFi}ti{FμνtνγtorTFEuropeanqPhysicalqJournalqCRF2012RF_YRFYWZa 4.2 78

499 {νarγτFπorFτνavyFnνutrχnosFanμFrχρτtSτanμνμFΥosonsFχnFνvνntsFwχtτFtwoFlνptonsFanμFψνtsFχnF
γollχsχonsFatF[normulabFsννFtνxtℓFwχtτFtτνFi}ti{FμνtνγtorTFEuropeanqPhysicalqJournalqCRF2012RF_YRFYW]^ 4.2 78

498 wΥsνrvatχonFoπFaFnνwFˇ�NΥOFstatνFχnFraμχatχvνFtransχtχonsFtoF˛¥NX{OFanμF˛¥NY{OFatFi}ti{TFPhysicalqReviewq
LettersRF2012RFXW8RFX]YWWX 7.4 77

497
{νarγτFπorFμχrνγtFproμuγtχonFoπFγτarρχnosFanμFnνutralχnosFχnFνvνntsFwχtτFtτrννFlνptonsFanμFmχssχnρF
transvνrsνFmomνntumFχnFNFsqrt{s}FOFeF8F}ν’FppFγollχsχonsFwχtτFtτνFi}ti{FμνtνγtorTFJournalqofqHighq
EnergyqPhysicsRF2014RFYWX[RFX

5.4 76

496
{νarγτFπorFaFlχρτtFγτarρνμFpχρρsFΥosonFχnFtτνFμνγayFγτannνlF[normulabFsννFtνxtℓFχnF[normulabFsννF
tνxtℓFνvνntsFusχnρFγollχsχonsFatF[normulabFsννFtνxtℓFwχtτFtτνFi}ti{FμνtνγtorTFEuropeanqPhysicalq
JournalqCRF2013RF_ZRFY[^]

4.2 76
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495 mvχμνnγνFπorFtτνFpχρρsSΥosonF ukawaFγouplχnρFtoFtauFlνptonsFwχtτFtτνFi}ti{FμνtνγtorTFJournalqofq
HighqEnergyqPhysicsRF2015RFYWX]RFX 5.4 74

494 {νarγτFπorFμχlνptonFrνsonanγνsFχnFppFγollχsχonsFatFâ��se_F}ν’FwχtτFtτνFi}ti{FμνtνγtorTFPhysicalq
ReviewqLettersRF2011RFXW_RFY_YWWY 7.4 74

493
{νarγτFπorFproμuγtχonFoπF[normulabFsννFtνxtℓFrνsonanγνsFμνγayχnρFtoFaFlνptonRFnνutrχnoFanμFψνtsFχnF
[normulabFsννFtνxtℓFγollχsχonsFatF[normulabFsννFtνxtℓ´ }ν’FwχtτFtτνFi}ti{FμνtνγtorTFEuropeanqPhysicalq
JournalqCRF2015RF_]RFYWa

4.2 73

492 mvχμνnγνFπorFνlνγtrowνakFproμuγtχonFoπF–´––´–ψψFχnFppFγollχsχonsFatFsqrt[sℓFeF8F}ν’FwχtτFtτνFi}ti{F
μνtνγtorTFPhysicalqReviewqLettersRF2014RFXXZRFX[X8WZ 7.4 73

491 i}ti{FsνarγτFπorFnνwFpτνnomνnaFχnFμχψνtFmassFanμFanρularFμχstrχΥutχonsFusχnρFppFγollχsχonsFatFNF
sqrt{s}e_FO}ν’TFJournalqofqHighqEnergyqPhysicsRF2013RFYWXZRFX 5.4 72

490
uνasurνmνntFoπFtτνFχnγlusχvνFψνtFγrossSsνγtχonFχnFγollχsχonsFatF[normulabFsννFtνxtℓFanμFγomparχsonF
toFtτνFχnγlusχvνFψνtFγrossSsνγtχonFatF[normulabFsννFtνxtℓFusχnρFtτνFi}ti{FμνtνγtorTFEuropeanqPhysicalq
JournalqCRF2013RF_ZRFY]Wa

4.2 71

489 zapχμχtyFρapFγrossFsνγtχonsFmνasurνμFwχtτFtτνFi}ti{FμνtνγtorFχnFppFγollχsχonsFatFNsqrt{s}FeF_F
mΥox{~}ν’}OTFEuropeanqPhysicalqJournalqCRF2012RF_YRFX 4.2 70

488
{νarγτFπorFμχrνγtFtopFsquarkFpaχrFproμuγtχonFχnFπχnalFstatνsFwχtτFonνFχsolatνμFlνptonRFψνtsRFanμF
mχssχnρFtransvνrsνFmomνntumFχnFsqrt[sℓFeF_F}ν’FppFγollχsχonsFusχnρF[T_FπΥNSXWFoπFi}ti{FμataTF
PhysicalqReviewqLettersRF2012RFXWaRFYXX8WZ

7.4 70

487 }τνFi}ti{FqnnνrFlνtνγtorFγommχssχonχnρFanμFγalχΥratχonTFEuropeanqPhysicalqJournalqCRF2010RF_WRF_8_S8YX4.2 70

486 {νarγτνsFπorFsγalarFlνptoquarksFχnFγollχsχonsFatF[normulabFsννFtνxtℓFeF8´ }ν’FwχtτFtτνFi}ti{FμνtνγtorTF
EuropeanqPhysicalqJournalqCRF2016RF_^RF] 4.2 68

485 {νarγτFπorFnνutralFpχρρsFΥosonsFoπFtτνFmχnχmalFsupνrsymmνtrχγFstanμarμFmoμνlFχnFppFγollχsχonsFatFNF
sqrt{s}e8FOF}ν’FwχtτFtτνFi}ti{FμνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2014RFYWX[RFX 5.4 67

484 rνtFmassFanμFsuΥstruγturνFoπFχnγlusχvνFψνtsFχnFNFsqrtF{s}FeF_c{tνxt{}ν’}}FOFppFγollχsχonsFwχtτFtτνFi}ti{F
νxpνrχmνntTFJournalqofqHighqEnergyqPhysicsRF2012RFYWXYRFX 5.4 67

483 {νarγτFπorFpχρρsFΥosonFpaχrFproμuγtχonFχnFtτνF[normulabFsννFtνxtℓFπχnalFstatνFπromFγollχsχonsFatF
[normulabFsννFtνxtℓF}ν’wχtτFtτνFi}ti{FμνtνγtorTFEuropeanqPhysicalqJournalqCRF2015RF_]RF[XY 4.2 66

482 {νarγτFπorFτχρτSmassFμχΥosonFrνsonanγνsFwχtτFΥosonStaρρνμFψνtsFχnFprotonSprotonFγollχsχonsFatFNF
sqrt{s}e8FOF}ν’FwχtτFtτνFi}ti{FμνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2015RFYWX]RFXSZa 5.4 66

481 xνrπormanγνFoπFmχssχnρFtransvνrsνFmomνntumFrνγonstruγtχonFwχtτFtτνFi}ti{FμνtνγtorFusχnρF
protonSprotonFγollχsχonsFatTFEuropeanqPhysicalqJournalqCRF2018RF_8RFaWZ 4.2 66

480 {νarγτFπorFτνavyFuaψoranaFnνutrχnosFwχtτFtτνFi}ti{FμνtνγtorFχnFppFγollχsχonsFatFNFsqrt{s}e8FOF}ν’TF
JournalqofqHighqEnergyqPhysicsRF2015RFYWX]RFX 5.4 65

479 {νarγτFπorFtτνFNFΥovνrlχnν{Υ}FOFμνγayFoπFtτνF{tanμarμFuoμνlFpχρρsFΥosonFχnFassoγχatνμFN–V±OpF
proμuγtχonFwχtτFtτνFi}ti{FμνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2015RFYWX]RFX 5.4 64

478
{νarγτFπorFnνwFpτνnomνnaFχnFπχnalFstatνsFwχtτFlarρνFψνtFmultχplχγχtχνsFanμFmχssχnρFtransvνrsνF
momνntumFatFNFsqrt{s}e8FOF}ν’FprotonSprotonFγollχsχonsFusχnρFtτνFi}ti{FνxpνrχmνntTFJournalqofq
HighqEnergyqPhysicsRF2013RFYWXZRFX

5.4 64
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477
uνasurνmνntFoπFtτνFtransvνrsνFmomνntumFanμF[normulabFsννFtνxtℓFμχstrχΥutχonsFoπFlrνllS anF
lνptonFpaχrsFχnFprotonSprotonFγollχsχonsFatF[normulabFsννFtνxtℓ´ }ν’FwχtτFtτνFi}ti{FμνtνγtorTF
EuropeanqPhysicalqJournalqCRF2016RF_^RFYaX

4.2 63

476 {νarγτFπorFrνsonantFμχΥosonFproμuγtχonFχnFtτνF[normulabFsννFtνxtℓFπχnalFstatνFχnF[normulabFsννFtνxtℓF
γollχsχonsFatF[normulabFsννFtνxtℓ´ }ν’FwχtτFtτνFi}ti{FμνtνγtorTFEuropeanqPhysicalqJournalqCRF2015RF_]RF^a 4.2 62

475 mlνγtronFνππχγχνnγyFmνasurνmνntsFwχtτFtτνFi}ti{FμνtνγtorFusχnρFYWXYFtpkFprotonSprotonFγollχsχonF
μataTFEuropeanqPhysicalqJournalqCRF2017RF__RFXa] 4.2 61

474 {νarγτFπorFμarkFmattνrFχnFνvνntsFwχtτFτνavyFquarksFanμFmχssχnρFtransvνrsνFmomνntumFχnF[normulabF
sννFtνxtℓFγollχsχonsFwχtτFtτνFi}ti{FμνtνγtorTFEuropeanqPhysicalqJournalqCRF2015RF_]RFaY 4.2 60

473
{νarγτFπorFnνwFpτνnomνnaFχnFπχnalFstatνsFwχtτFlarρνFψνtFmultχplχγχtχνsFanμFmχssχnρFtransvνrsνF
momνntumFusχnρFNsqrtF{s}OFeF_F}ν’FppFγollχsχonsFwχtτFtτνFi}ti{FμνtνγtorTFJournalqofqHighqEnergyq
PhysicsRF2011RFYWXXRFX

5.4 60

472 uνasurνmνntFoπFtτνFSΥosonFmassFχnFppFγollχsχonsFatFwχtτFtτνFi}ti{FμνtνγtorTFEuropeanqPhysicalq
JournalqCRF2018RF_8RFXXW 4.2 59

471 {νarγτFπorFaFτχρτSmassFpχρρsFΥosonFμνγayχnρFtoFaF–FΥosonFpaχrFχnFppFγollχsχonsFatFNFsqrt{s}e8FOF}ν’F
wχtτFtτνFi}ti{FμνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2016RFYWX^RFX 5.4 59

470 uνasurνmνntFoπFtτνF–FSfFâ��˛‰FanμF±V˛‡FPFSfFâ��â��FproμuγtχonFγrossFsνγtχonsFχnFprotonSprotonFγollχsχonsFatFNF
sqrtF{s}FeF_c{tνxt{}ν’}}FOFwχtτFtτνFi}ti{FμνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2010RFYWXWRFX 5.4 58

469 iFsνarγτFπorFNFtovνrlχnν{t}FOFrνsonanγνsFusχnρFlνptonSplusSψνtsFνvνntsFχnFprotonSprotonFγollχsχonsFatFNF
sqrt{s}e8FOF}ν’FwχtτFtτνFi}ti{FμνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2015RFYWX]RFX 5.4 57

468
{νarγτFπorFγτarρνμFpχρρsFΥosonsFμνγayχnρFvχaFpF´–FSfFˇ�F´–F˛‰FχnFπullyFτaμronχγFπχnalFstatνsFusχnρFppF
γollχsχonFμataFatFNFsqrt{s}FOFeF8F}ν’FwχtτFtτνFi}ti{FμνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2015RF
YWX]RFX

5.4 56

467 konstraχntsFonFtτνFoππSsτνllFpχρρsFΥosonFsχρnalFstrνnρtτFχnFtτνFτχρτSmassFanμFπχnalFstatνsFwχtτFtτνF
i}ti{FμνtνγtorTFEuropeanqPhysicalqJournalqCRF2015RF_]RFZZ] 4.2 56

466 xrνγχsχonFmνasurνmνntFanμFχntνrprνtatχonFoπFχnγlusχvνFRFanμFproμuγtχonFγrossFsνγtχonsFwχtτFtτνF
i}ti{FμνtνγtorTFEuropeanqPhysicalqJournalqCRF2017RF__RFZ^_ 4.2 56

465 iFpartχγlνFγonsχstνntFwχtτFtτνFpχρρsFΥosonFoΥsνrvνμFwχtτFtτνFi}ti{FμνtνγtorFatFtτνFtarρνFpaμronF
kollχμνrTFScienceRF2012RFZZ8RFX]_^S8Y 33.3 56

464 {νarγτFπorFμouΥlyFγτarρνμFpχρρsFΥosonFproμuγtχonFχnFmultχSlνptonFπχnalFstatνsFwχtτFtτνFi}ti{F
μνtνγtorFusχnρFprotonSprotonFγollχsχonsFatTFEuropeanqPhysicalqJournalqCRF2018RF_8RFXaa 4.2 55

463 {νarγτFπorFrνsonanγνsFμνγayχnρFχntoFtopSquarkFpaχrsFusχnρFπullyFτaμronχγFμνγaysFχnFppFγollχsχonsFwχtτF
i}ti{FatFNFsqrt{s}e_FOF}ν’TFJournalqofqHighqEnergyqPhysicsRF2013RFYWXZRFX 5.4 55

462 uνasurνmνntsFoπFtopFquarkFpaχrFrνlatχvνFμχππνrνntχalFγrossSsνγtχonsFwχtτFi}ti{FχnFppFγollχsχonsFatF
Nsqrt{s}FeF_FmΥox{}ν’}OTFEuropeanqPhysicalqJournalqCRF2013RF_ZRFX 4.2 55

461 {ummaryFoπFtτνFsνarγτνsFπorFsquarksFanμFρluχnosFusχnρFNFsqrt{s}e8FOF}ν’FppFγollχsχonsFwχtτFtτνF
i}ti{FνxpνrχmνntFatFtτνFtpkTFJournalqofqHighqEnergyqPhysicsRF2015RFYWX]RFX 5.4 55

460 uνasurνmνntsFoπFtτνF[normulabFsννFtνxtℓFproμuγtχonFγrossFsνγtχonsFχnFassoγχatχonFwχtτFψνtsFwχtτFtτνF
i}ti{FμνtνγtorTFEuropeanqPhysicalqJournalqCRF2015RF_]RF8Y 4.2 54
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459
{νarγτFπorFproμuγtχonFoπFvνγtorSlχkνFquarkFpaχrsFanμFoπFπourFtopFquarksFχnFtτνFlνptonSplusSψνtsFπχnalF
statνFχnFppFγollχsχonsFatFNFsqrt{s}e8FOF}ν’FwχtτFtτνFi}ti{FμνtνγtorTFJournalqofqHighqEnergyqPhysicsRF
2015RFYWX]RFX

5.4 54

458
{νarγτFπorFtopFsquarkFpaχrFproμuγtχonFχnFπχnalFstatνsFwχtτFonνFχsolatνμFlνptonRFψνtsRFanμFmχssχnρF
transvνrsνFmomνntumFχnFNFsqrt{s}FOFeF8F}ν’FppFγollχsχonsFwχtτFtτνFi}ti{FμνtνγtorTFJournalqofqHighq
EnergyqPhysicsRF2014RFYWX[RFX

5.4 54

457 uνasurνmνntFoπF–F´–F±FproμuγtχonFχnFprotonSprotonFγollχsχonsFatFNsqrt{s}e_~mΥox{}ν’}OFwχtτFtτνF
i}ti{FμνtνγtorTFEuropeanqPhysicalqJournalqCRF2012RF_YRFX 4.2 54

456 {νarγτFπorFsγalarFΥottomFquarkFpaχrFproμuγtχonFwχtτFtτνFi}ti{FμνtνγtorFχnFppFγollχsχonsFatF
sqrt[sℓe_FF}ν’TFPhysicalqReviewqLettersRF2012RFXW8RFX8X8WY 7.4 54

455
{νarγτFπorFsquarksFanμFρluχnosFχnFπχnalFstatνsFwχtτFψνtsFanμFmχssχnρFtransvνrsνFmomνntumFatF
[normulabFsννFtνxtℓFeXZF[normulabFsννFtνxtℓwχtτFtτνFi}ti{FμνtνγtorTFEuropeanqPhysicalqJournalqCRF
2016RF_^RFZaY

4.2 53

454 {νarγτFπorFnνwFpτνnomνnaFχnFνvνntsFwχtτFatFlνastFtτrννFpτotonsFγollνγtνμFχnFγollχsχonsFatF[normulabF
sννFtνxtℓFeF8F}ν’FwχtτFtτνFi}ti{FμνtνγtorTFEuropeanqPhysicalqJournalqCRF2016RF_^RFYXW 4.2 53

453 {νarγτFπorFaFτνavyFtopSquarkFpartnνrFχnFπχnalFstatνsFwχtτFtwoFlνptonsFwχtτFtτνFi}ti{FμνtνγtorFatF
tτνFtpkTFJournalqofqHighqEnergyqPhysicsRF2012RFYWXYRFX 5.4 53

452 uνasurνmνntFoπFtτνFχnγlusχvνFanμFμχψνtFγrossSsνγtχonsFoπFΥSψνtsFχnFppFγollχsχonsFatF
Nsqrt{s}e_mΥox{~}ν’}OFwχtτFtτνFi}ti{FμνtνγtorTFEuropeanqPhysicalqJournalqCRF2011RF_XRFX 4.2 53

451 uνasurνmνntFoπFtτνFpτotonFχμνntχπχγatχonFνππχγχνnγχνsFwχtτFtτνFi}ti{FμνtνγtorFusχnρFtpkFzunSXF
μataTFEuropeanqPhysicalqJournalqCRF2016RF_^RF^^^ 4.2 53

450 {νarγτFπorFμχrνγtFtopSsquarkFpaχrFproμuγtχonFχnFπχnalFstatνsFwχtτFtwoFlνptonsFχnFppFγollχsχonsFatFNF
sqrt{s}FOFeF8F}ν’FwχtτFtτνFi}ti{FμνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2014RFYWX[RFX 5.4 52

449 {νarγτFπorFlνptonSπlavourSvχolatχnρFμνγaysFoπFtτνFpχρρsFanμFΥosonsFwχtτFtτνFi}ti{FμνtνγtorTF
EuropeanqPhysicalqJournalqCRF2017RF__RF_W 4.2 52

448
{νarγτFπorFμarkFmattνrFatF[normulabFsννFtνxtℓFχnFπχnalFstatνsFγontaχnχnρFanFνnνrρνtχγFpτotonFanμF
larρνFmχssχnρFtransvνrsνFmomνntumFwχtτFtτνFi}ti{FμνtνγtorTFEuropeanqPhysicalqJournalqCRF2017RF
__RFZaZ

4.2 52

447 wΥsνrvatχonFoπFanFνxγχtνμFjγN´–OFmνsonFstatνFwχtτFtτνFi}ti{FμνtνγtorTFPhysicalqReviewqLettersRF2014
RFXXZRFYXYWW[ 7.4 52

446 uνasurνmνntFoπFπlowFτarmonχγsFwχtτFmultχSpartχγlνFγumulantsFχnFxΥQxΥFγollχsχonsFatF[normulabFsννF
tνxtℓ´ }ν’FwχtτFtτνFi}ti{FμνtνγtorTFEuropeanqPhysicalqJournalqCRF2014RF_[RFZX]_ 4.2 52

445 uνasurνmνntFoπFtτνF–FΥosonFpolarχzatχonFχnFtopFquarkFμνγaysFwχtτFtτνFi}ti{FμνtνγtorTFJournalqofq
HighqEnergyqPhysicsRF2012RFYWXYRFX 5.4 52

444 xνrπormanγνFoπFtτνFi}ti{FmuonFtrχρρνrFχnFppFγollχsχonsFatF[normulabFsννFtνxtℓF}ν’TFEuropeanq
PhysicalqJournalqCRF2015RF_]RFXYW 4.2 51

443 uνasurνmνntFoπFtτνFψνtFπraρmνntatχonFπunγtχonFanμFtransvνrsνFproπχlνFχnFprotonâ��protonFγollχsχonsF
atFaFγνntνrSoπSmassFνnνrρyFoπF_F}ν’FwχtτFtτνFi}ti{FμνtνγtorTFEuropeanqPhysicalqJournalqCRF2011RF_XRFX 4.2 51

442 uνasurνmνntFoπFtτνFproμuγtχonFγrossFsνγtχonFoπFψνtsFχnFassoγχatχonFwχtτFaF±FΥosonFχnFppFγollχsχonsFatF
NFsqrt{s}e_FOF}ν’FwχtτFtτνFi}ti{FμνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2013RFYWXZRFX 5.4 50
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441 mvχμνnγνFπorFtτνFNFptoFΥovνrlχnν{Υ}FOFμνγayFwχtτFtτνFi}ti{FμνtνγtorTFJournalqofqHighqEnergyqPhysicsRF
2017RFYWX_RFX 5.4 50

440
{νarγτFπorFμχrνγtFpaχrFproμuγtχonFoπFaFγτarρχnoFanμFaFnνutralχnoFμνγayχnρFtoFtτνFXY]´ oν’FpχρρsF
ΥosonFχnF[normulabFsννFtνxtℓ´ }ν’F[normulabFsννFtνxtℓFγollχsχonsFwχtτFtτνFi}ti{FμνtνγtorTFEuropeanq
PhysicalqJournalqCRF2015RF_]RFYW8

4.2 50

439
{νarγτFπorFνlνγtrowνakFproμuγtχonFoπFγτarρχnosFanμFslνptonsFμνγayχnρFχntoFπχnalFstatνsFwχtτFtwoF
lνptonsFanμFmχssχnρFtransvνrsνFmomνntumFχnFNsqrt{s}eXZOFNtνxtF{}ν’}OFppFγollχsχonsFusχnρFtτνFi}ti{F
μνtνγtorTFEuropeanqPhysicalqJournalqCRF2020RF8WRFX

4.2 50

438
qμνntχπχγatχonFanμFνnνrρyFγalχΥratχonFoπFτaμronχγallyFμνγayχnρFtauFlνptonsFwχtτFtτνFi}ti{F
νxpνrχmνntFχnFγollχsχonsFatF[normulabFsννFtνxtℓ[normulabFsννFtνxtℓTFEuropeanqPhysicalqJournalqCRF2015
RF_]RFZWZ

4.2 49

437 uνasurνmνntFoπFγτarρνμSpartχγlνFspνγtraFχnFxΥQxΥFγollχsχonsFatFNFsqrt{s√{matτrm{vv}}}eYT_^FOF}ν’F
wχtτFtτνFi}ti{FμνtνγtorFatFtτνFtpkTFJournalqofqHighqEnergyqPhysicsRF2015RFYWX]RFX 5.4 49

436 {νarγτFπorFτχρτSmassFrνsonanγνsFμνγayχnρFtoFμχlνptonFπχnalFstatνsFχnFppFγollχsχonsFatFNFsqrt{s}e_FOF}ν’F
wχtτFtτνFi}ti{FμνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2012RFYWXYRFX 5.4 49

435 {νarγτFπorFrνsonanγνsFχnFμχpτotonFνvνntsFatFNFsqrt{s}eXZFOF}ν’FwχtτFtτνFi}ti{FμνtνγtorTFJournalqofq
HighqEnergyqPhysicsRF2016RFYWX^RFX 5.4 49

434 {νarγτFπorFνlνγtrowνakFproμuγtχonFoπFsupνrsymmνtrχγFpartχγlνsFχnFπχnalFstatνsFwχtτFtwoForFtτrννF
lνptonsFatFwχtτFtτνFi}ti{FμνtνγtorTFEuropeanqPhysicalqJournalqCRF2018RF_8RFaa] 4.2 49

433
uνasurνmνntFoπFspχnFγorrνlatχonFχnFtopSantχtopFquarkFνvνntsFanμFsνarγτFπorFtopFsquarkFpaχrF
proμuγtχonFχnFppFγollχsχonsFatFâ��se8FF}ν’FusχnρFtτνFi}ti{FμνtνγtorTFPhysicalqReviewqLettersRF2015RF
XX[RFX[YWWX

7.4 48

432 uνasurνmνntsFoπFtopSquarkFpaχrFμχππνrνntχalFγrossSsνγtχonsFχnFtτνFlνptonQψνtsFγτannνlFχnFγollχsχonsF
atF[normulabFsννFtνxtℓFusχnρFtτνFi}ti{FμνtνγtorTFEuropeanqPhysicalqJournalqCRF2016RF_^RF]Z8 4.2 48

431 {νarγτFπorFsupνrsymmνtryFatF[normulabFsννFtνxtℓ´ }ν’FχnFπχnalFstatνsFwχtτFψνtsFanμFtwoFsamνSsχρnF
lνptonsForFtτrννFlνptonsFwχtτFtτνFi}ti{FμνtνγtorTFEuropeanqPhysicalqJournalqCRF2016RF_^RFY]a 4.2 48

430 uνasurνmνntFoπFmultχSpartχγlνFazχmutτalFγorrνlatχonsFχnFppRFp´ Q´ xΥFanμFlowSmultχplχγχtyFxΥ´ Q´ xΥF
γollχsχonsFwχtτFtτνFi}ti{FμνtνγtorTFEuropeanqPhysicalqJournalqCRF2017RF__RF[Y8 4.2 48

429
puntFπorFnνwFpτνnomνnaFusχnρFlarρνFψνtFmultχplχγχtχνsFanμFmχssχnρFtransvνrsνFmomνntumFwχtτF
i}ti{FχnF[T_FπΥâ��XFoπFNFsqrtF{s}FeF_c}ν’FOFprotonSprotonFγollχsχonsTFJournalqofqHighqEnergyqPhysicsRF
2012RFYWXYRFX

5.4 48

428 {νarγτFπorFlonρSlχvνμFγτarρχnosFΥasνμFonFaFμχsappνarχnρStraγkFsχρnaturνFχnFppFγollχsχonsFatFNF
sqrt{s}eXZFOF}ν’FwχtτFtτνFi}ti{FμνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2018RFYWX8RFX 5.4 48

427 uνasurνmνntFoπFtτνFpromptFV[normulabFsννFtνxtℓFpaχrFproμuγtχonFγrossSsνγtχonFχnFγollχsχonsFatF
[normulabFsννFtνxtℓ´ }ν’FwχtτFtτνFi}ti{FμνtνγtorTFEuropeanqPhysicalqJournalqCRF2017RF__RF_^ 4.2 47

426 {νarγτFπorFτνavyFrνsonanγνsFμνγayχnρFχntoFχnFtτνFπχnalFstatνFχnFγollχsχonsFatFwχtτFtτνFi}ti{F
μνtνγtorTFEuropeanqPhysicalqJournalqCRF2018RF_8RFY[ 4.2 47

425 {νarγτFπorFtτνFnνutralFpχρρsFΥosonsFoπFtτνFmχnχmalFsupνrsymmνtrχγFstanμarμFmoμνlFχnFppFγollχsχonsF
atFNFsqrt{s}e_FOF}ν’FwχtτFtτνFi}ti{FμνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2013RFYWXZRFX 5.4 47

424 {νarγτFπorFaFnνwFrνsonanγνFμνγayχnρFtoFaForFΥosonFanμFaFpχρρsFΥosonFχnFtτνF[normulabFsννFtνxtℓF
πχnalFstatνsFwχtτFtτνFi}ti{FμνtνγtorTFEuropeanqPhysicalqJournalqCRF2015RF_]RFY^Z 4.2 46
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423 tχρτtSquarkFanμFρluonFψνtFμχsγrχmχnatχonFχnF[normulabFsννFtνxtℓFγollχsχonsFatF[normulabFsννFtνxtℓFwχtτF
tτνFi}ti{FμνtνγtorTFEuropeanqPhysicalqJournalqCRF2014RF_[RFZWYZ 4.2 46

422 {νarγτFπorFlνptonSπlavourSvχolatχnρFpFSfF˛…ˇ�FμνγaysFoπFtτνFpχρρsFΥosonFwχtτFtτνFi}ti{FμνtνγtorTF
JournalqofqHighqEnergyqPhysicsRF2015RFYWX]RFX 5.4 46

421 uνasurνmνntFoπFμχψνtFazχmutτalFμνγorrνlatχonsFχnFppFγollχsχonsFatFsqrtNsOe_FF}ν’TFPhysicalqReviewq
LettersRF2011RFXW^RFX_YWWY 7.4 46

420
{νarγτFπorFanomalousFproμuγtχonFoπFpromptFsamνSsχρnFlνptonFpaχrsFanμFpaχrSproμuγνμFμouΥlyF
γτarρνμFpχρρsFΥosonsFwχtτFNFsqrt{s}e8FOF}ν’FppFγollχsχonsFusχnρFtτνFi}ti{FμνtνγtorTFJournalqofqHighq
EnergyqPhysicsRF2015RFYWX]RFX

5.4 45

419 {νarγτFπorFχnvχsχΥlνFμνγaysFoπFaFpχρρsFΥosonFusχnρFvνγtorSΥosonFπusχonFχnFppFγollχsχonsFatFNFsqrt{s}e8FOF
}ν’FwχtτFtτνFi}ti{FμνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2016RFYWX^RFX 5.4 45

418 uνasurνmνntFoπF±±FproμuγtχonFχnFppFγollχsχonsFatFNFsqrt{s}e_FOF}ν’FanμFlχmχtsFonFanomalousF±±±FanμF
±±˛‡FγouplχnρsFwχtτFtτνFi}ti{FμνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2013RFYWXZRFX 5.4 45

417 uuonFrνγonstruγtχonFνππχγχνnγyFanμFmomνntumFrνsolutχonFoπFtτνFi}ti{FνxpνrχmνntFχnF
protonSprotonFγollχsχonsFatF[normulabFsννFtνxtℓ´ }ν’FχnFYWXWTFEuropeanqPhysicalqJournalqCRF2014RF_[RFZWZ[ 4.2 45

416 {νarγτFπorFpaχrFproμuγtχonFoπFmassχvνFpartχγlνsFμνγayχnρFχntoFtτrννFquarksFwχtτFtτνFi}ti{FμνtνγtorF
χnFNFsqrt{s}e_cmatτrm{}ν’}FOFppFγollχsχonsFatFtτνFtpkTFJournalqofqHighqEnergyqPhysicsRF2012RFYWXYRFX 5.4 45

415 uνasurνmνntFoπFtτνFazχmutτalFanρlνFμνpνnμνnγνFoπFχnγlusχvνFψνtFyχνlμsFχnFxΥQxΥFγollχsχonsFatF
â��NsvvOeYT_^F}ν’FwχtτFtτνFi}ti{FμνtνγtorTFPhysicalqReviewqLettersRF2013RFXXXRFX]YZWX 7.4 45

414
{νarγτFπorFsupνrsymmνtryFχnFνvνntsFγontaχnχnρFaFsamνSπlavourFopposχtνSsχρnFμχlνptonFpaχrRFψνtsRFanμF
larρνFmχssχnρFtransvνrsνFmomνntumFχnF[normulabFsννFtνxtℓ´ }ν’FγollχsχonsFwχtτFtτνFi}ti{FμνtνγtorTF
EuropeanqPhysicalqJournalqCRF2015RF_]RFZX8

4.2 44

413 qμνntχπχγatχonFoπFΥoostνμRFτaμronχγallyFμνγayχnρFΥosonsFanμFγomparχsonsFwχtτFi}ti{FμataFtakνnFatF
[normulabFsννFtνxtℓ´ }ν’TFEuropeanqPhysicalqJournalqCRF2016RF_^RFX][ 4.2 44

412 uνasurνmνntFoπFχsolatνμSpτotonFpaχrFproμuγtχonFχnFppFγollχsχonsFatFNFsqrt{s}e_c}ν’FOFwχtτFtτνFi}ti{F
μνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2013RFYWXZRFX 5.4 44

411 {νarγτFπorFpaχrSproμuγνμFmassχvνFγolourνμFsγalarsFχnFπourSψνtFπχnalFstatνsFwχtτFtτνFi}ti{FμνtνγtorF
χnFprotonâ��protonFγollχsχonsFatFNsqrt{s}FeF_FmΥox{}ν’}OTFEuropeanqPhysicalqJournalqCRF2013RF_ZRFX 4.2 44

410 uνasurνmνntFoπFmultχSψνtFγrossFsνγtχonsFχnFprotonâ��protonFγollχsχonsFatFaF_F}ν’FγνntνrSoπSmassF
νnνrρyTFEuropeanqPhysicalqJournalqCRF2011RF_XRFX 4.2 44

409 inρularFanalysχsFoπFjFWFμFFSfFsP˛…Q˛…â��FμνγaysFχnFppFγollχsχonsFatFNFsqrt{s}e8FOF}ν’FwχtτFtτνFi}ti{F
μνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2018RFYWX8RFX 5.4 44

408 xνrπormanγνFoπFψνtFsuΥstruγturνFtνγτnχquνsFπorFlarρνSzFψνtsFχnFprotonSprotonFγollχsχonsFatFNF
sqrt{s}e_FOF}ν’FusχnρFtτνFi}ti{FμνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2013RFYWXZRFX 5.4 43

407
uνasurνmνntFoπFtτνFγrossFsνγtχonFπorFtopSquarkFpaχrFproμuγtχonFχnFppFγollχsχonsFatFNsqrtF{s}FeF
{_}R{tνxt{}ν’}}OFwχtτFtτνFi}ti{FμνtνγtorFusχnρFπχnalFstatνsFwχtτFtwoFτχρτSpF}FlνptonsTFJournalqofq
HighqEnergyqPhysicsRF2012RFYWXYRFX

5.4 43

406 i}ti{FΥSψνtFχμνntχπχγatχonFpνrπormanγνFanμFνππχγχνnγyFmνasurνmνntFwχtτFNt{Υar{t}}OFνvνntsFχnFppF
γollχsχonsFatFNsqrt{s}eXZOF}ν’TFEuropeanqPhysicalqJournalqCRF2019RF_aRFX 4.2 43

(2019-2014)
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405 rνtFrνγonstruγtχonFanμFpνrπormanγνFusχnρFpartχγlνFπlowFwχtτFtτνFi}ti{FlνtνγtorTFEuropeanqPhysicalq
JournalqCRF2017RF__RF[^^ 4.2 42

404
uνasurνmνntFoπFtτνFμχππνrνntχalFγrossSsνγtχonsFoπFpromptFanμFnonSpromptFproμuγtχonFoπF[normulabF
sννFtνxtℓFanμF[normulabFsννFtνxtℓFχnFγollχsχonsFatF[normulabFsννFtνxtℓFanμF8´ }ν’FwχtτFtτνFi}ti{F
μνtνγtorTFEuropeanqPhysicalqJournalqCRF2016RF_^RFY8Z

4.2 42

403 uνasurνmνntFoπFtτνFtopFquarkFmassFwχtτFtτνFtνmplatνFmνtτoμFχnFtτνF[normulabFsννFtνxtℓFγτannνlF
usχnρFi}ti{FμataTFEuropeanqPhysicalqJournalqCRF2012RF_YRFYW[^ 4.2 42

402 {ummaryFoπFtτνFi}ti{Fνxpνrχmνntâ��sFsνnsχtχvχtyFtoFsupνrsymmνtryFaπtνrFtpkFzunFXFâ��FχntνrprνtνμF
χnFtτνFpτνnomνnoloρχγalFu{{uTFJournalqofqHighqEnergyqPhysicsRF2015RFYWX]RFX 5.4 42

401
{νarγτFπorFμχrνγtFtopFsquarkFpaχrFproμuγtχonFχnFνvνntsFwχtτFaF[normulabFsννFtνxtℓFΥosonRF[normulabF
sννFtνxtℓSψνtsFanμFmχssχnρFtransvνrsνFmomνntumFχnF[normulabFsννFtνxtℓF}ν’F[normulabFsννFtνxtℓF
γollχsχonsFwχtτFtτνFi}ti{FμνtνγtorTFEuropeanqPhysicalqJournalqCRF2014RF_[RFY88Z

4.2 41

400 {χnρlνFτaμronFrνsponsνFmνasurνmνntFanμFγalorχmνtνrFψνtFνnνrρyFsγalνFunγνrtaχntyFwχtτFtτνFi}ti{F
μνtνγtorFatFtτνFtpkTFEuropeanqPhysicalqJournalqCRF2013RF_ZRFX 4.2 41

399
{νarγτFπorFsupνrsymmνtrχγFpartχγlνsFχnFνvνntsFwχtτFlνptonFpaχrsFanμFlarρνFmχssχnρFtransvνrsνF
momνntumFχnFNsqrt{s}e_~mΥox{}ν’}OFprotonâ��protonFγollχsχonsFwχtτFtτνFi}ti{FνxpνrχmνntTF
EuropeanqPhysicalqJournalqCRF2011RF_XRFX

4.2 41

398 zνaμχnνssFoπFtτνFi}ti{FlχquχμFarρonFγalorχmνtνrFπorFtpkFγollχsχonsTFEuropeanqPhysicalqJournalqCRF
2010RF_WRF_YZS_]Z 4.2 41

397 {νarγτFπorFnνwFpartχγlνsFχnFνvνntsFwχtτFonνFlνptonFanμFmχssχnρFtransvνrsνFmomνntumFχnFppF
γollχsχonsFatFNFsqrt{s}FOFeF8F}ν’FwχtτFtτνFi}ti{FμνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2014RFYWX[RFX 5.4 40

396 uνasurνmνntFoπFtopFquarkFpolarχzatχonFχnFtopSantχtopFνvνntsFπromFprotonSprotonFγollχsχonsFatF
â��se_FF}ν’FusχnρFtτνFi}ti{FμνtνγtorTFPhysicalqReviewqLettersRF2013RFXXXRFYZYWWY 7.4 40

395
uνasurνmνntFoπFtτνFγνntralχtyFμνpνnμνnγνFoπFtτνFγτarρνμSpartχγlνFpsνuμorapχμχtyFμχstrχΥutχonFχnF
protonSlνaμFγollχsχonsFatF[normulabFsννFtνxtℓ´ }ν’FwχtτFtτνFi}ti{FμνtνγtorTFEuropeanqPhysicalq
JournalqCRF2016RF_^RFXaa

4.2 39

394 {νarγτFπorFsupνrsymmνtryFatFNsqrt{s}OFeF8F}ν’FχnFπχnalFstatνsFwχtτFψνtsFanμFtwoFsamνSsχρnFlνptonsForF
tτrννFlνptonsFwχtτFtτνFi}ti{FμνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2014RFYWX[RFX 5.4 39

393
iFsνarγτFπorFNFtovνrlχnνFtFOFrνsonanγνsFχnFlνptonQψνtsFνvνntsFwχtτFτχρτlyFΥoostνμFtopFquarksF
γollνγtνμFχnFppFγollχsχonsFatFNFsqrtF{s}FeF_FOF}ν’FwχtτFtτνFi}ti{FμνtνγtorTFJournalqofqHighqEnergyq
PhysicsRF2012RFYWXYRFX

5.4 39

392 {νarγτFπorFγτarρνμFpχρρsFΥosonsFμνγayχnρFχntoFtopFanμFΥottomFquarksFatFNFsqrt{s}eXZFOF}ν’FwχtτFtτνF
i}ti{FμνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2018RFYWX8RFX 5.4 39

391 xνrπormanγνFoπFalρorχtτmsFtτatFrνγonstruγtFmχssχnρFtransvνrsνFmomνntumFχnF[normulabFsννFtνxtℓeF
8F}ν’FprotonSprotonFγollχsχonsFχnFtτνFi}ti{FμνtνγtorTFEuropeanqPhysicalqJournalqCRF2017RF__RFY[X 4.2 38

390
wΥsνrvatχonFanμFmνasurνmνntsFoπFtτνFproμuγtχonFoπFpromptFanμFnonSpromptF[normulabFsννFtνxtℓF
mνsonsFχnFassoγχatχonFwχtτFaF[normulabFsννFtνxtℓFΥosonFχnF[normulabFsννFtνxtℓFγollχsχonsFatF[normulabF
sννFtνxtℓFwχtτFtτνFi}ti{FμνtνγtorTFEuropeanqPhysicalqJournalqCRF2015RF_]RFYYa

4.2 38

389 {νarγτFπorFlonρSlχvνμFnνutralFpartχγlνsFμνγayχnρFχntoFlνptonFψνtsFχnFprotonSprotonFγollχsχonsFatFNF
sqrt{s}e8FOF}ν’FwχtτFtτνFi}ti{FμνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2014RFYWX[RFX 5.4 38

388 mlνγtronFrνγonstruγtχonFanμFχμνntχπχγatχonFχnFtτνFi}ti{FνxpνrχmνntFusχnρFtτνFYWX]FanμFYWX^FtpkF
protonâ��protonFγollχsχonFμataFatFNsqrt{s}FeFXZOFNtνxtF{}ν’}OTFEuropeanqPhysicalqJournalqCRF2019RF_aRFX 4.2 37

Roberto Di Nardo
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387 uνasurνmνntFoπFtτνFproμuγtχonFoπFaF–FΥosonFχnFassoγχatχonFwχtτFaFγτarmFquarkFχnFppFγollχsχonsFatFNF
sqrt{s}FOFeF_F}ν’FwχtτFtτνFi}ti{FμνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2014RFYWX[RFX 5.4 37

386 {νarγτFπorFsquarksFanμFρluχnosFχnFνvνntsFwχtτFχsolatνμFlνptonsRFψνtsFanμFmχssχnρFtransvνrsνF
momνntumFatFNFsqrt{s}e8FOF}ν’FwχtτFtτνFi}ti{FμνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2015RFYWX]RFX 5.4 37

385 iFnνuralFnνtworkFγlustνrχnρFalρorχtτmFπorFtτνFi}ti{FsχlχγonFpχxνlFμνtνγtorTFJournalqofq
InstrumentationRF2014RFaRFxWaWWaSxWaWWa 1 37

384 {νarγτFπorFtτνF{tanμarμFuoμνlFpχρρsFΥosonFχnFtτνFpFSfFˇ�FQFˇ�Fâ��FμνγayFmoμνFχnFNFsqrtF{s}FeF
_R{matτrm{}ν’}}FOFppFγollχsχonsFwχtτFi}ti{TFJournalqofqHighqEnergyqPhysicsRF2012RFYWXYRFX 5.4 37

383 tχmχtsFonFtτνFproμuγtχonFoπFtτνFstanμarμFmoμνlFpχρρsFΥosonFχnFppFγollχsχonsFatFNsqrt{s}FeF_OF}ν’FwχtτF
tτνFi}ti{FμνtνγtorTFEuropeanqPhysicalqJournalqCRF2011RF_XRFX 4.2 37

382 kτarρνμSpartχγlνFμχstrχΥutχonsFatFlowFtransvνrsνFmomνntumFχnF[normulabFsννFtνxtℓ´ }ν’FχntνraγtχonsF
mνasurνμFwχtτFtτνFi}ti{FμνtνγtorFatFtτνFtpkTFEuropeanqPhysicalqJournalqCRF2016RF_^RF]WY 4.2 37

381 uνasurνmνntFoπFtτνFpχρρsFΥosonFγouplχnρFpropνrtχνsFχnFtτνFpFSfF±±PFSfF[â��FμνγayFγτannνlFatFNF
sqrt{s}eXZFOF}ν’FwχtτFtτνFi}ti{FμνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2018RFYWX8RFX 5.4 36

380
{νarγτFπorFaFkτarρνμFpχρρsFjosonFxroμuγνμFχnFtτνF’νγtorSjosonFnusχonFuoμνFwχtτFlνγayF
pN´–OSf–N´–O±FusχnρFppFkollχsχonsFatFâ��se8FF}ν’FwχtτFtτνFi}ti{FmxpνrχmνntTFPhysicalqReviewqLettersRF
2015RFXX[RFYZX8WX

7.4 36

379 {νarγτFπorFμχrνγtFpaχrFproμuγtχonFoπFtτνFtopFsquarkFχnFallSτaμronχγFπχnalFstatνsFχnFprotonSprotonF
γollχsχonsFatFNFsqrt{s}FOFeF8F}ν’FwχtτFtτνFi}ti{FμνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2014RFYWX[RFX 5.4 36

378 uνasurνmνntFoπFlonρχtuμχnalFπlowFμνγorrνlatχonsFχnFxΥQxΥFγollχsχonsFatFanμF]TWYF}ν’FwχtτFtτνF
i}ti{FμνtνγtorTFEuropeanqPhysicalqJournalqCRF2018RF_8RFX[Y 4.2 35

377 uνasurνmνntFoπFquarkonχumFproμuγtχonFχnFprotonSlνaμFanμFprotonSprotonFγollχsχonsFatFwχtτFtτνF
i}ti{FμνtνγtorTFEuropeanqPhysicalqJournalqCRF2018RF_8RFX_X 4.2 35

376 uνasurνmνntFoπFtτνFγτarρνμSpartχγlνFmultχplχγχtyFχnsχμνFψνtsFπromF[normulabFsννFtνxtℓ[normulabFsννF
tνxtℓ´ FγollχsχonsFwχtτFtτνFi}ti{FμνtνγtorTFEuropeanqPhysicalqJournalqCRF2016RF_^RFZYY 4.2 35

375 uνasurνmνntFoπFψνtFπraρmνntatχonFχnFxΥQxΥFanμFγollχsχonsFatF}ν’FwχtτFtτνFi}ti{FμνtνγtorFatFtτνF
tpkTFEuropeanqPhysicalqJournalqCRF2017RF__RFZ_a 4.2 35

374 {νarγτFπorFsνγonμFρνnνratχonFsγalarFlνptoquarksFχnFppFγollχsχonsFatFNsqrt{s}e_~mΥox{}ν’}OFwχtτFtτνF
i}ti{FμνtνγtorTFEuropeanqPhysicalqJournalqCRF2012RF_YRFX 4.2 35

373 {νarγτFπorFρluχnosFχnFνvνntsFwχtτFtwoFsamνSsχρnFlνptonsRFψνtsRFanμFmχssχnρFtransvνrsνFmomνntumF
wχtτFtτνFi}ti{FμνtνγtorFχnFppFγollχsχonsFatFsqrt[sℓe_FF}ν’TFPhysicalqReviewqLettersRF2012RFXW8RFY[X8WY 7.4 35

372 uνasurνmνntFoπFtτνFγrossSsνγtχonFπorF–FΥosonFproμuγtχonFχnFassoγχatχonFwχtτFΥSψνtsFχnFppFγollχsχonsF
atFNFsqrt{s}e_FOF}ν’FwχtτFtτνFi}ti{FμνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2013RFYWXZRFX 5.4 34

371 uνasurνmνntsFoπFπourSlνptonFproμuγtχonFatFtτνF±FrνsonanγνFχnFppFγollχsχonsFatFsqrt[sℓFeF_FanμF8F}ν’F
wχtτFi}ti{TFPhysicalqReviewqLettersRF2014RFXXYRFYZX8W^ 7.4 34

370 i}ti{FsνarγτFπorFaFτνavyFρauρνFΥosonFμνγayχnρFtoFaFγτarρνμFlνptonFanμFaFnνutrχnoFχnFppFγollχsχonsF
atFNsqrt{s}FeF_Fmatτrm{}ν’}OTFEuropeanqPhysicalqJournalqCRF2012RF_YRFX 4.2 34
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369 {νarγτFπorFsamνSsχρnFtopSquarkFproμuγtχonFanμFπourtτSρνnνratχonFμownStypνFquarksFχnFppFγollχsχonsF
atFNFsqrtF{s}FeF{_}c{tνxt{}ν’}}FOFwχtτFtτνFi}ti{FμνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2012RFYWXYRFX 5.4 34

368 {νarγτFπorFτνavyFpartχγlνsFμνγayχnρFχntoFtopSquarkFpaχrsFusχnρFlνptonSplusSψνtsFνvνntsFχnF
protonSprotonFγollχsχonsFatF´ FwχtτFtτνFi}ti{FμνtνγtorTFEuropeanqPhysicalqJournalqCRF2018RF_8RF]^] 4.2 34

367 {νarγτFπorFpχρρsFanμF±FjosonFlνγaysFtoFrVˇ�˛‡FanμFgNn{O˛‡FwχtτFtτνFi}ti{FlνtνγtorTFPhysicalqReviewq
LettersRF2015RFXX[RFXYX8WX 7.4 33

366 xνrπormanγνFoπFtτνFi}ti{FtraγkFrνγonstruγtχonFalρorχtτmsFχnFμνnsνFνnvχronmνntsFχnFtpkFzunFYTF
EuropeanqPhysicalqJournalqCRF2017RF__RF^_Z 4.2 33

365 {νarγτFπorFγτarρνμFpχρρsFΥosonsFχnFtτνFpF´–FSfFtΥFμνγayFγτannνlFχnFppFγollχsχonsFatFNFsqrt{s}e8FOF}ν’F
usχnρFtτνFi}ti{FμνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2016RFYWX^RFX 5.4 33

364
{νarγτFπorFtopSsquarkFpaχrFproμuγtχonFχnFπχnalFstatνsFwχtτFonνFlνptonRFψνtsRFanμFmχssχnρFtransvνrsνF
momνntumFusχnρFZ^FπΥâ��XFoπFNFsqrt{s}eXZFOF}ν’FppFγollχsχonFμataFwχtτFtτνFi}ti{FμνtνγtorTFJournalqofq
HighqEnergyqPhysicsRF2018RFYWX8RFX

5.4 33

363
{νarγτFπorFγτarρνμFpχρρsFΥosonsFμνγayχnρFvχaFp´–FSfFˇ�´–˛‰ˇ�FχnFtτνFˇ�QψνtsFanμFˇ�QlνptonFπχnalFstatνsFwχtτF
Z^FπΥâ��XFoπFppFγollχsχonFμataFrνγorμνμFatFNFsqrt{s}eXZFOF}ν’FwχtτFtτνFi}ti{FνxpνrχmνntTFJournalqofq
HighqEnergyqPhysicsRF2018RFYWX8RFX

5.4 33

362 uνasurνmνntFoπFtτνFtopFquarkFmassFχnFtτνF[normulabFsννFtνxtℓFanμF[normulabFsννFtνxtℓFγτannνlsF
usχnρF[normulabFsννFtνxtℓ´ [normulabFsννFtνxtℓFi}ti{FμataTFEuropeanqPhysicalqJournalqCRF2015RF_]RFZZW 4.2 32

361 {νarγτFπorFμarkFmattνrFproμuγνμFχnFassoγχatχonFwχtτFΥottomForFtopFquarksFχnF´ }ν’FγollχsχonsFwχtτF
tτνFi}ti{FμνtνγtorTFEuropeanqPhysicalqJournalqCRF2018RF_8RFX8 4.2 32

360
{νarγτFπorFlarkFuattνrFχnFmvνntsFwχtτFuχssχnρF}ransvνrsνFuomνntumFanμFaFpχρρsFjosonFlνγayχnρF
toF}woFxτotonsFχnFppFkollχsχonsFatFsqrt[sℓe8F}ν’FwχtτFtτνFi}ti{FlνtνγtorTFPhysicalqReviewqLettersRF
2015RFXX]RFXZX8WX

7.4 32

359
{νarγτFπorFpaχrFproμuγtχonFoπFpχρρsFΥosonsFχnFtτνFNFΥovνrlχnν{Υ}Υovνrlχnν{Υ}FOFπχnalFstatνFusχnρF
protonSprotonFγollχsχonsFatFNFsqrt{s}eXZFOF}ν’FwχtτFtτνFi}ti{FμνtνγtorTFJournalqofqHighqEnergyq
PhysicsRF2019RFYWXaRFX

5.4 31

358 konstraχntsFonFmνμχatorSΥasνμFμarkFmattνrFanμFsγalarFμarkFνnνrρyFmoμνlsFusχnρFNFsqrt{s}FOFeFXZF}ν’F
ppFγollχsχonFμataFγollνγtνμFΥyFtτνFi}ti{FμνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2019RFYWXaRFX 5.4 31

357
uνasurνmνntFoπFtτνFpolarχsatχonFoπF–FΥosonsFproμuγνμFwχtτFlarρνFtransvνrsνFmomνntumFχnFppF
γollχsχonsFatFNsqrt{s}FeF_FmΥox{}ν’}OFwχtτFtτνFi}ti{FνxpνrχmνntTFEuropeanqPhysicalqJournalqCRF2012RF
_YRFX

4.2 31

356
lχππνrνntχalFtopSantχtopFγrossSsνγtχonFmνasurνmνntsFasFaFπunγtχonFoπFoΥsνrvaΥlνsFγonstruγtνμFπromF
πχnalSstatνFpartχγlνsFusχnρFppFγollχsχonsFatFNFsqrt{s}e_FOF}ν’FχnFtτνFi}ti{FμνtνγtorTFJournalqofqHighq
EnergyqPhysicsRF2015RFYWX]RFX

5.4 31

355
uνasurνmνntFoπFtτνFproμuγtχonFanμFlνptonFγτarρνFasymmνtryFoπF[normulabFsννFtνxtℓFΥosonsFχnF
xΥQxΥFγollχsχonsFatF[normulabFsννFtνxtℓFwχtτFtτνFi}ti{FμνtνγtorTFEuropeanqPhysicalqJournalqCRF2015RF
_]RFYZ

4.2 31

354
{νarγτFπorFγontaγtFχntνraγtχonsFanμFlarρνFνxtraFμχmνnsχonsFχnFtτνFμχlνptonFγτannνlFusχnρF
protonSprotonFγollχsχonsFatF[normulabFsννFtνxtℓ´ 8´ }ν’FwχtτFtτνFi}ti{FμνtνγtorTFEuropeanqPhysicalq
JournalqCRF2014RF_[RFZXZ[

4.2 31

353
{νarγτFπorFstronρFproμuγtχonFoπFsupνrsymmνtrχγFpartχγlνsFχnFπχnalFstatνsFwχtτFmχssχnρFtransvνrsνF
momνntumFanμFatFlνastFtτrννFΥSψνtsFatFNFsqrt{s}FeF8FOF}ν’FprotonSprotonFγollχsχonsFwχtτFtτνFi}ti{F
μνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2014RFYWX[RFX

5.4 31

352 iFsνarγτFπorFπlavourFγτanρχnρFnνutralFγurrνntsFχnFtopSquarkFμνγaysFχnFppFγollχsχonFμataFγollνγtνμF
wχtτFtτνFi}ti{FμνtνγtorFatFNFsqrt{s}e_c}ν’FOTFJournalqofqHighqEnergyqPhysicsRF2012RFYWXYRFX 5.4 31
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351
{νarγτFπorFlχρτtFsγalarFtopSquarkFpaχrFproμuγtχonFχnFπχnalFstatνsFwχtτFtwoFlνptonsFwχtτFtτνFi}ti{F
μνtνγtorFχnFNsqrt{s}e_Fmatτrm{}ν’}OFprotonâ��protonFγollχsχonsTFEuropeanqPhysicalqJournalqCRF2012RF
_YRFX

4.2 31

350 qnγlusχvνFsνarγτFπorFsamνSsχρnFμχlνptonFsχρnaturνsFχnFppFγollχsχonsFatFNFsqrtF{s}FeF_FOF}ν’FwχtτFtτνF
i}ti{FμνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2011RFYWXXRFX 5.4 31

349 uνasurνmνntsFoπFΥSψνtFtaρρχnρFνππχγχνnγyFwχtτFtτνFi}ti{FμνtνγtorFusχnρFNFtovνrlχnν{t}FOFνvνntsFatFNF
sqrt{s}eXZFOF}ν’TFJournalqofqHighqEnergyqPhysicsRF2018RFYWX8RFX 5.4 31

348 {νarγτFπorFtτχrμFρνnνratχonFsγalarFlνptoquarksFχnFppFγollχsχonsFatFNFsqrt{s}e_FOF}ν’FwχtτFtτνFi}ti{F
μνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2013RFYWXZRFX 5.4 30

347 {νarγτFπorFaFsγalarFpartnνrFoπFtτνFtopFquarkFχnFtτνFψνtsFplusFmχssχnρFtransvνrsνFmomνntumFπχnalF
statνFatFNFsqrt{s}eXZFOF}ν’FwχtτFtτνFi}ti{FμνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2017RFYWX_RFX 5.4 30

346 uνasurνmνntsFoπFπχμuγχalFanμFμχππνrνntχalFγrossFsνγtχonsFπorFpχρρsFΥosonFproμuγtχonFχnFtτνF
μχpτotonFμνγayFγτannνlFatFNFsqrt{s}e8FOF}ν’FwχtτFi}ti{TFJournalqofqHighqEnergyqPhysicsRF2014RFYWX[RFX 5.4 30

345 uνasurνmνntFoπFtτνF[normulabFsννFtνxtℓFproμuγtχonFγrossFsνγtχonFχnFtτνFtauFQFψνtsFγτannνlFusχnρFtτνF
i}ti{FμνtνγtorTFEuropeanqPhysicalqJournalqCRF2013RF_ZRFYZY8 4.2 30

344
uνasurνmνntsFoπFunμνrlyχnρSνvνntFpropνrtχνsFusχnρFnνutralFanμFγτarρνμFpartχγlνsFχnFppFγollχsχonsF
atFNsqrt{s}eaWWOFoν’FanμFNsqrt{s}e_OF}ν’FwχtτFtτνFi}ti{FμνtνγtorFatFtτνFtpkTFEuropeanqPhysicalq
JournalqCRF2011RF_XRFX

4.2 30

343 {νarγτFπorFsupνrsymmνtryFχnFνvνntsFwχtτFtτrννFlνptonsFanμFmχssχnρFtransvνrsνFmomνntumFχnF
â��[sℓe_F}ν’FppFγollχsχonsFwχtτFtτνFi}ti{FμνtνγtorTFPhysicalqReviewqLettersRF2012RFXW8RFY^X8W[ 7.4 30

342 xνrπormanγνFoπFνlνγtronFanμFpτotonFtrχρρνrsFχnFi}ti{FμurχnρFtpkFzunFYTFEuropeanqPhysicalqJournalq
CRF2020RF8WRFX 4.2 30

341 {νarγτνsFπorFτνavyFlonρSlχvνμFγτarρνμFpartχγlνsFwχtτFtτνFi}ti{FμνtνγtorFχnFprotonSprotonFγollχsχonsF
atFNFsqrt{s}e8FOF}ν’TFJournalqofqHighqEnergyqPhysicsRF2015RFYWX]RFX 5.4 29

340
{νarγτFπorFtτνFμχrνγtFproμuγtχonFoπFγτarρχnosRFnνutralχnosFanμFstausFχnFπχnalFstatνsFwχtτFatFlνastFtwoF
τaμronχγallyFμνγayχnρFtausFanμFmχssχnρFtransvνrsνFmomνntumFχnFppFγollχsχonsFatFNFsqrt{s}e8FOF}ν’F
wχtτFtτνFi}ti{FμνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2014RFYWX[RFX

5.4 29

339 zνγonstruγtχonFoπFprχmaryFvνrtχγνsFatFtτνFi}ti{FνxpνrχmνntFχnFzunFXFprotonSprotonFγollχsχonsFatF
tτνFtpkTFEuropeanqPhysicalqJournalqCRF2017RF__RFZZY 4.2 29

338
{νarγτFπorFpaχrFproμuγtχonFoπFτνavyFvνγtorSlχkνFquarksFμνγayχnρFtoFτχρτSpF}F–FΥosonsFanμFΥFquarksF
χnFtτνFlνptonSplusSψνtsFπχnalFstatνFχnFppFγollχsχonsFatFNFsqrt{s}eXZFOF}ν’FwχtτFtτνFi}ti{FμνtνγtorTF
JournalqofqHighqEnergyqPhysicsRF2017RFYWX_RFX

5.4 29

337
{νarγτFπorFpaχrFanμFsχnρlνFproμuγtχonFoπFnνwFτνavyFquarksFtτatFμνγayFtoFaF±FΥosonFanμFaF
tτχrμSρνnνratχonFquarkFχnFppFγollχsχonsFatFNFsqrt{s}e8FOF}ν’FwχtτFtτνFi}ti{FμνtνγtorTFJournalqofqHighq
EnergyqPhysicsRF2014RFYWX[RFX

5.4 29

336 }woSpartχγlνFjosνSmχnstνχnFγorrνlatχonsFχnFγollχsχonsFatF[normulabFsννFtνxtℓFWTaFanμF_F}ν’FmνasurνμF
wχtτFtτνFi}ti{FμνtνγtorTFEuropeanqPhysicalqJournalqCRF2015RF_]RF[^^ 4.2 28

335 iFsνarγτFπorFpaχrSproμuγνμFrνsonanγνsFχnFπourSψνtFπχnalFstatνsFatFwχtτFtτνFi}ti{FμνtνγtorTFEuropeanq
PhysicalqJournalqCRF2018RF_8RFY]W 4.2 28

334 zνγonstruγtχonFoπFτaμronχγFμνγayFproμuγtsFoπFtauFlνptonsFwχtτFtτνFi}ti{FνxpνrχmνntTFEuropeanq
PhysicalqJournalqCRF2016RF_^RFYa] 4.2 28
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333 {νarγτFπorFsχnρlνFtopSquarkFproμuγtχonFvχaFπlavourSγτanρχnρFnνutralFγurrνntsFatF8´ }ν’FwχtτFtτνF
i}ti{FμνtνγtorTFEuropeanqPhysicalqJournalqCRF2016RF_^RF]] 4.2 28

332
{νarγτFπorFmχnχmalFsupνrsymmνtrχγFstanμarμFmoμνlFpχρρsFjosonsF´ V´ FanμFπorFaF[normulabFsννFtνxtℓF
ΥosonFχnFtτνF[normulabFsννFtνxtℓFπχnalFstatνFproμuγνμFχnFγollχsχonsFatF[normulabFsννFtνxtℓF}ν’FwχtτF
tτνFi}ti{FμνtνγtorTFEuropeanqPhysicalqJournalqCRF2016RF_^RF]8]

4.2 28

331
{νarγτFπorFsupνrsymmνtryFχnFπχnalFstatνsFwχtτFmχssχnρFtransvνrsνFmomνntumFanμFmultχplνFΥSψνtsFχnF
protonSprotonFγollχsχonsFatFNFsqrt{s}eXZFOF}ν’FwχtτFtτνFi}ti{FμνtνγtorTFJournalqofqHighqEnergyq
PhysicsRF2018RFYWX8RFX

5.4 28

330
nχμuγχalRFtotalFanμFμχππνrνntχalFγrossSsνγtχonFmνasurνmνntsFoπFSγτannνlFsχnρlνFtopSquarkFproμuγtχonF
χnFγollχsχonsFatF8´ }ν’FusχnρFμataFγollνγtνμFΥyFtτνFi}ti{FμνtνγtorTFEuropeanqPhysicalqJournalqCRF2017RF
__RF]ZX

4.2 27

329 uνasurνmνntFoπFtτνFχnγlusχvνFψνtFγrossSsνγtχonFχnFprotonSprotonFγollχsχonsFatFNFsqrt{s}e_FOF}ν’FusχnρF
[T]FπΥâ��XFoπFμataFwχtτFtτνFi}ti{FμνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2015RFYWX]RFX 5.4 27

328
{νarγτFπorFpaχrFproμuγtχonFoπFvνγtorSlχkνFtopFquarksFχnFνvνntsFwχtτFonνFlνptonRFψνtsRFanμFmχssχnρF
transvνrsνFmomνntumFχnFNFsqrt{s}eXZFOF}ν’FppFγollχsχonsFwχtτFtτνFi}ti{FμνtνγtorTFJournalqofqHighq
EnergyqPhysicsRF2017RFYWX_RFX

5.4 27

327 {νarγτFπorFaFstanμarμFmoμνlFpχρρsFΥosonFχnFtτνFpSf±±Sfâ��NQOâ��NSO˛‰˛‰FμνγayFγτannνlFwχtτFtτνFi}ti{F
μνtνγtorTFPhysicalqReviewqLettersRF2011RFXW_RFYYX8WY 7.4 27

326 {tuμyFoπFtτνFrarνFμνγaysFoπF[normulabFsννFtνxtℓFanμF[normulabFsννFtνxtℓFχntoFmuonFpaχrsFπromFμataF
γollνγtνμFμurχnρFtτνFtpkFzunFXFwχtτFtτνFi}ti{FμνtνγtorTFEuropeanqPhysicalqJournalqCRF2016RF_^RF]XZ 4.2 27

325 uνasurνmνntFoπFtτνFpτotonFχμνntχπχγatχonFνππχγχνnγχνsFwχtτFtτνFi}ti{FμνtνγtorFusχnρFtpkFzunFYF
μataFγollνγtνμFχnFYWX]FanμFYWX^TFEuropeanqPhysicalqJournalqCRF2019RF_aRFX 4.2 26

324
{νarγτFπorFτνavyFrνsonanγνsFμνγayχnρFχntoFaF–ForF±FΥosonFanμFaFpχρρsFΥosonFχnFπχnalFstatνsFwχtτF
lνptonsFanμFΥSψνtsFχnFZ^FπΥâ��XFoπFNFsqrt{s}eXZFOF}ν’FppFγollχsχonsFwχtτFtτνFi}ti{FμνtνγtorTFJournalqofq
HighqEnergyqPhysicsRF2018RFYWX8RFX

5.4 26

323 uνasurνmνntFoπFˇ�FγXFanμFˇ�FγYFproμuγtχonFwχtτFNFsqrt{s}FOFeF_F}ν’FppFγollχsχonsFatFi}ti{TFJournalqofq
HighqEnergyqPhysicsRF2014RFYWX[RFX 5.4 26

322
uνasurνmνntsFoπFtτνFproμuγtχonFγrossFsνγtχonFoπFaF[normulabFsννFtνxtℓFΥosonFχnFassoγχatχonFwχtτF
ψνtsFχnFγollχsχonsFatF[normulabFsννFtνxtℓ´ }ν’FwχtτFtτνFi}ti{FμνtνγtorTFEuropeanqPhysicalqJournalqCRF
2017RF__RFZ^X

4.2 26

321 inalysχsFoπFνvνntsFwχtτFΥSψνtsFanμFaFpaχrFoπFlνptonsFoπFtτνFsamνFγτarρνFχnFppFγollχsχonsFatFNFsqrt{s}e8F
OF}ν’FwχtτFtτνFi}ti{FμνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2015RFYWX]RFX 5.4 26

320 uνasurνmνntFoπFμχππνrνntχalFproμuγtχonFγrossSsνγtχonsFπorFaF±FΥosonFχnFassoγχatχonFwχtτFΥSψνtsFχnF_F
}ν’FprotonSprotonFγollχsχonsFwχtτFtτνFi}ti{FμνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2014RFYWX[RFX 5.4 26

319 {νarγτFπorFpaχrFproμuγtχonFoπFaFτνavyFupStypνFquarkFμνγayχnρFtoFaF–FΥosonFanμFaFΥFquarkFχnFtτνF
lνptonFQFψνtsFγτannνlFwχtτFtτνFi}ti{FμνtνγtorTFPhysicalqReviewqLettersRF2012RFXW8RFY^X8WY 7.4 26

318 }νstFoπFkxFχnvarχanγνFχnFvνγtorSΥosonFπusχonFproμuγtχonFoπFtτνFpχρρsFΥosonFusχnρFtτνFmνtτoμFχnFtτνF
μχtauFμνγayFγτannνlFwχtτFtτνFi}ti{FμνtνγtorTFEuropeanqPhysicalqJournalqCRF2016RF_^RF^]8 4.2 26

317 mlνγtronFanμFpτotonFνnνrρyFγalχΥratχonFwχtτFtτνFi}ti{FμνtνγtorFusχnρFYWX]â��YWX^FtpkF
protonSprotonFγollχsχonFμataTFJournalqofqInstrumentationRF2019RFX[RFxWZWX_SxWZWX_ 1 25

316 uνasurνmνntFoπFtτνF±±FxroμuγtχonFkrossF{νγtχonFχnFppFkollχsχonsFatFsqrt[sℓeXZFF}ν’FwχtτFtτνFi}ti{F
lνtνγtorTFPhysicalqReviewqLettersRF2016RFXX^RFXWX8WX 7.4 25
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315 uultχSγτannνlFsνarγτFπorFsquarksFanμFρluχnosFχnF[normulabFsννFtνxtℓFγollχsχonsFwχtτFtτνFi}ti{F
μνtνγtorFatFtτνFtpkTFEuropeanqPhysicalqJournalqCRF2013RF_ZRFYZ^Y 4.2 25

314 uνasurνmνntFoπFχnγlusχvνFanμFμχππνrνntχalFγrossFsνγtχonsFχnFtτνFpFSfF±±FPFSfF[â��FμνγayFγτannνlFχnFppF
γollχsχonsFatFNFsqrt{s}eXZFOF}ν’FwχtτFtτνFi}ti{FμνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2017RFYWX_RFX 5.4 25

313 {νarγτFπorF[normulabFsννFtνxtℓFμνγaysFχnF[normulabFsννFtνxtℓFγollχsχonsFatF[normulabFsννFtνxtℓ´ e´ 8´ }ν’F
wχtτFtτνFi}ti{FμνtνγtorTFEuropeanqPhysicalqJournalqCRF2015RF_]RFX^] 4.2 25

312 {νarγτFπorFΥottomFsquarkFpaχrFproμuγtχonFχnFprotonSprotonFγollχsχonsFatF[normulabFsννFtνxtℓ´ }ν’F
wχtτFtτνFi}ti{FμνtνγtorTFEuropeanqPhysicalqJournalqCRF2016RF_^RF][_ 4.2 25

311 uνasurνmνntFoπFtτνFχnγlusχvνFχsolatνμFpromptFpτotonFγrossFsνγtχonFχnFppFγollχsχonsFatFNFsqrt{s}e8FOF
}ν’FwχtτFtτνFi}ti{FμνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2016RFYWX^RFX 5.4 25

310 uνasurνmνntFoπFtτνFtopFquarkFmassFχnFtτνFNtΥar{t}rχρτtarrowFOFlνptonQψνtsFγτannνlFπromFNsqrt{s}e8OF
}ν’Fi}ti{FμataFanμFγomΥχnatχonFwχtτFprνvχousFrνsultsTFEuropeanqPhysicalqJournalqCRF2019RF_aRFX 4.2 24

309 uνasurνmνntFoπFtτνFμouΥlνSμχππνrνntχalFτχρτSmassFlrνllS anFγrossFsνγtχonFχnFppFγollχsχonsFatFNF
sqrt{s}e8FOF}ν’FwχtτFtτνFi}ti{FμνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2016RFYWX^RFX 5.4 24

308 uνasurνmνntFoπFtτνFtopFquarkFpaχrFproμuγtχonFγτarρνFasymmνtryFχnFprotonSprotonFγollχsχonsFatFNF
sqrt{s}FOFeF_F}ν’FusχnρFtτνFi}ti{FμνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2014RFYWX[RFX 5.4 24

307
uνasurνmνntFoπFtτνFproμuγtχonFγrossFsνγtχonFoπFpromptFrVˇ�FmνsonsFχnFassoγχatχonFwχtτFaF–F´–F
ΥosonFχnFppFγollχsχonsFatFNFsqrt{s}FOFeF_F}ν’FwχtτFtτνFi}ti{FμνtνγtorTFJournalqofqHighqEnergyqPhysicsRF
2014RFYWX[RFX

5.4 24

306 uνasurνmνntFoπFtτνFμχππνrνntχalFγrossSsνγtχonFoπFjFQFmνsonFproμuγtχonFχnFppFγollχsχonsFatFNF
sqrt{s}e_FOF}ν’FatFi}ti{TFJournalqofqHighqEnergyqPhysicsRF2013RFYWXZRFX 5.4 24

305
{νarγτFπorFtopFanμFΥottomFsquarksFπromFρluχnoFpaχrFproμuγtχonFχnFπχnalFstatνsFwχtτFmχssχnρF
transvνrsνFνnνrρyFanμFatFlνastFtτrννFΥSψνtsFwχtτFtτνFi}ti{FμνtνγtorTFEuropeanqPhysicalqJournalqCRF
2012RF_YRFX

4.2 24

304 {νarγτFπorFsχnρlνFproμuγtχonFoπFvνγtorSlχkνFquarksFμνγayχnρFχntoFχnFγollχsχonsFatF[normulabFsννF
tνxtℓ´ }ν’FwχtτFtτνFi}ti{FμνtνγtorTFEuropeanqPhysicalqJournalqCRF2016RF_^RF[[Y 4.2 24

303 {νarγτFπorFtτνFμχrνγtFproμuγtχonFoπFγτarρχnosFanμFnνutralχnosFχnFπχnalFstatνsFwχtτFtauFlνptonsFχnF
γollχsχonsFwχtτFtτνFi}ti{FμνtνγtorTFEuropeanqPhysicalqJournalqCRF2018RF_8RFX][ 4.2 23

302 {νarγτFπorFpaχrFproμuγtχonFoπFupStypνFvνγtorSlχkνFquarksFanμFπorFπourStopSquarkFνvνntsFχnFπχnalF
statνsFwχtτFmultχplνFΥSψνtsFwχtτFtτνFi}ti{FμνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2018RFYWX8RFX 5.4 23

301 norwarμSΥaγkwarμFγorrνlatχonsFanμFγτarρνμSpartχγlνFazχmutτalFμχstrχΥutχonsFχnFppFχntνraγtχonsF
usχnρFtτνFi}ti{FμνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2012RFYWXYRFX 5.4 23

300
{νarγτFπorFaFnνwFτνavyFρauρνSΥosonFrνsonanγνFμνγayχnρFχntoFaFlνptonFanμFmχssχnρFtransvνrsνF
momνntumFχnFZ^FπΥFoπFγollχsχonsFatF´ }ν’FwχtτFtτνFi}ti{FνxpνrχmνntTFEuropeanqPhysicalqJournalqCRF
2018RF_8RF[WX

4.2 23

299
{νarγτFπorFpχρρsFΥosonFpaχrFproμuγtχonFχnFtτνFNFupρammaFupρammaFΥovνrlχnν{Υ}FOFπχnalFstatνFwχtτF
XZF}ν’FppFγollχsχonFμataFγollνγtνμFΥyFtτνFi}ti{FνxpνrχmνntTFJournalqofqHighqEnergyqPhysicsRF2018RF
YWX8RFX

5.4 23

298 xromptFanμFnonSpromptFanμFsupprνssχonFatFτχρτFtransvνrsνFmomνntumFχnFxΥQxΥFγollχsχonsFwχtτF
tτνFi}ti{FνxpνrχmνntTFEuropeanqPhysicalqJournalqCRF2018RF_8RF_^Y 4.2 23
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297
iFmνasurνmνntFoπFtτνFγalorχmνtνrFrνsponsνFtoFsχnρlνFτaμronsFanμFμνtνrmχnatχonFoπFtτνFψνtFνnνrρyF
sγalνFunγνrtaχntyFusχnρFtpkFzunSXFSγollχsχonFμataFwχtτFtτνFi}ti{FμνtνγtorTFEuropeanqPhysicalq
JournalqCRF2017RF__RFY^

4.2 22

296
uνasurνmνntFoπFtτνFχnγlusχvνFγrossSsνγtχonsFoπFsχnρlνFtopSquarkFanμFtopSantχquarkFtSγτannνlF
proμuγtχonFχnFppFγollχsχonsFatFNFsqrt{s}eXZFOF}ν’FwχtτFtτνFi}ti{FμνtνγtorTFJournalqofqHighqEnergyq
PhysicsRF2017RFYWX_RFX

5.4 22

295 {νarγτFπorFτνavyFlonρSlχvνμFmultχSγτarρνμFpartχγlνsFχnFγollχsχonsFatF[normulabFsννFtνxtℓ´ }ν’FusχnρFtτνF
i}ti{FμνtνγtorTFEuropeanqPhysicalqJournalqCRF2015RF_]RFZ^Y 4.2 22

294 {νarγτFπorF–F–V–F±FrνsonanγνFproμuγtχonFχnFâ��˛‰qqFπχnalFstatνsFχnFppFγollχsχonsFatFNFsqrt{s}eXZFOF}ν’F
wχtτFtτνFi}ti{FμνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2018RFYWX8RFX 5.4 22

293 iFsνarγτFπorFpromptFlνptonSψνtsFχnFppFγollχsχonsFatFNFsqrt{matτrm{s}}e8FOF}ν’FwχtτFtτνFi}ti{F
μνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2016RFYWX^RFX 5.4 22

292
{νarγτFπorFsupνrsymmνtryFχnFπχnalFstatνsFwχtτFtwoFsamνSsχρnForFtτrννFlνptonsFanμFψνtsFusχnρFZ^FπΥâ��XF
oπFNFsqrt{s}eXZFOF}ν’FppFγollχsχonFμataFwχtτFtτνFi}ti{FμνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2017RF
YWX_RFX

5.4 22

291 iFsνarγτFπorFτχρτSmassFrνsonanγνsFμνγayχnρFtoFˇ�Qˇ�â��FχnFppFγollχsχonsFatFNFsqrt{s}e8FOF}ν’FwχtτFtτνF
i}ti{FμνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2015RFYWX]RFX 5.4 22

290 {νarγτFπorFτνavyFlνptonFrνsonanγνsFμνγayχnρFtoFaF±FΥosonFanμFaFlνptonFχnFppFγollχsχonsFatFNFsqrt{s}e8F
OF}ν’FwχtτFtτνFi}ti{FμνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2015RFYWX]RFX 5.4 22

289 {νarγτFπorFtτνFpχρρsFΥosonFχnFtτνFpSf––Sfl˛‰ψψFμνγayFγτannνlFχnFppFγollχsχonsFatFâ��se_F}ν’FwχtτFtτνF
i}ti{FμνtνγtorTFPhysicalqReviewqLettersRF2011RFXW_RFYZX8WX 7.4 22

288 {νarγτFπorFpχρρsFΥosonFμνγaysFtoFΥνyonμStτνS{tanμarμSuoμνlFlχρτtFΥosonsFχnFπourSlνptonFνvνntsF
wχtτFtτνFi}ti{FμνtνγtorFatFNFsqrt{s}eXZFOF}ν’TFJournalqofqHighqEnergyqPhysicsRF2018RFYWX8RFX 5.4 22

287
{νarγτFπorFτνavyFuaψoranaForFlχraγFnνutrχnosFanμFrχρτtSτanμνμF–FρauρνFΥosonsFχnFπχnalFstatνsFwχtτF
twoFγτarρνμFlνptonsFanμFtwoFψνtsFatFNFsqrt{s}eXZFOF}ν’FwχtτFtτνFi}ti{FμνtνγtorTFJournalqofqHighq
EnergyqPhysicsRF2019RFYWXaRFX

5.4 21

286 {νarγτFπorFχnvχsχΥlνFpartχγlνsFproμuγνμFχnFassoγχatχonFwχtτFsχnρlνStopSquarksFχnFprotonSprotonF
γollχsχonsFatF[normulabFsννFtνxtℓFwχtτFtτνFi}ti{FμνtνγtorTFEuropeanqPhysicalqJournalqCRF2015RF_]RF_a 4.2 21

285
uνasurνmνntsFoπFπχμuγχalFγrossSsνγtχonsFπorF[normulabFsννFtνxtℓFproμuγtχonFwχtτFonνForFtwoF
aμμχtχonalFSψνtsFχnFγollχsχonsFatF[normulabFsννFtνxtℓe8F}ν’´ usχnρFtτνFi}ti{FμνtνγtorTFEuropeanq
PhysicalqJournalqCRF2016RF_^RFXX

4.2 21

284
uνasurνmνntFoπFμχstrχΥutχonsFsνnsχtχvνFtoFtτνFunμνrlyχnρFνvνntFχnFχnγlusχvνF±SΥosonFproμuγtχonFχnF
[normulabFsννFtνxtℓFγollχsχonsFatF[normulabFsννFtνxtℓF}ν’FwχtτFtτνFi}ti{FμνtνγtorTFEuropeanqPhysicalq
JournalqCRF2014RF_[RFZXa]

4.2 21

283 {tuμyFoπFτarμFμouΥlνSpartonFsγattνrχnρFχnFπourSψνtFνvνntsFχnFppFγollχsχonsFatFNFsqrt{s}e_FOF}ν’FwχtτF
tτνFi}ti{FνxpνrχmνntTFJournalqofqHighqEnergyqPhysicsRF2016RFYWX^RFX 5.4 21

282
vovνlFproposalFπorFaFlowFνmχttanγνFmuonFΥνamFusχnρFposχtronFΥνamFonFtarρνtTFNuclearqInstrumentsq
andqMethodsqinqPhysicsqResearch,qSectionqA:qAccelerators,qSpectrometers,qDetectorsqandqAssociatedq
EquipmentRF2016RF8W_RFXWXSXW_

1.2 21

281
{νarγτFπorFτνavyFnνutralFlνptonsFχnFμνγaysFoπF–FΥosonsFproμuγνμFχnFXZF}ν’FppFγollχsχonsFusχnρF
promptFanμFμχsplaγνμFsχρnaturνsFwχtτFtτνFi}ti{FμνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2019RF
YWXaRFX

5.4 21

280 {νarγτFπorFpχρρsFΥosonFpaχrFproμuγtχonFχnFtτνFγτannνlFusχnρFγollχsχonFμataFrνγorμνμFatF}ν’FwχtτFtτνF
i}ti{FμνtνγtorTFEuropeanqPhysicalqJournalqCRF2018RF_8RFXWW_ 4.2 21
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279 {νarγτFπorFnνwFpτνnomνnaFχnFνvνntsFwχtτFsamνSγτarρνFlνptonsFanμFΥSψνtsFχnFppFγollχsχonsFatFNF
sqrt{s}eXZFOF}ν’FwχtτFtτνFi}ti{FμνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2018RFYWX8RFX 5.4 21

278 uνasurνmνntFoπFtτνFazχmutτalFanχsotropyFoπFγτarρνμFpartχγlνsFproμuγνμFχnFeF]TWY´ }ν’FxΥQxΥF
γollχsχonsFwχtτFtτνFi}ti{FμνtνγtorTFEuropeanqPhysicalqJournalqCRF2018RF_8RFaa_ 4.2 21

277 {νarγτFπorFμouΥlyFγτarρνμFsγalarFΥosonsFμνγayχnρFχntoFsamνSsχρnFΥosonFpaχrsFwχtτFtτνFi}ti{F
μνtνγtorTFEuropeanqPhysicalqJournalqCRF2019RF_aRF]8 4.2 20

276 {νarγτFπorF{γalarFkτarmFyuarkFxaχrFxroμuγtχonFχnFppFkollχsχonsFatFsqrt[sℓe8FF}ν’FwχtτFtτνFi}ti{F
lνtνγtorTFPhysicalqReviewqLettersRF2015RFXX[RFX^X8WX 7.4 20

275 uνasurνmνntFoπFtτνFanρularFγoνππχγχνntsFχnF±SΥosonFνvνntsFusχnρFνlνγtronFanμFmuonFpaχrsFπromF
μataFtakνnFatFNFsqrt{s}e8FOF}ν’FwχtτFtτνFi}ti{FμνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2016RFYWX^RFX 5.4 20

274 {νarγτνsFπorFτνavyFμχΥosonFrνsonanγνsFχnFppFγollχsχonsFatFNFsqrt{s}eXZFOF}ν’FwχtτFtτνFi}ti{F
μνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2016RFYWX^RFX 5.4 20

273
uνasurνmνntFoπFN–−{pmF}±OFproμuγtχonFγrossFsνγtχonsFanμFρauρνFΥosonFpolarχsatχonFχnFppF
γollχsχonsFatFNsqrt{s}FeFXZ~tνxtF{}ν’}OFwχtτFtτνFi}ti{FμνtνγtorTFEuropeanqPhysicalqJournalqCRF2019RF
_aRFX

4.2 20

272 {νarγτνsFπorFtτνF±˛‡FμνγayFmoμνFoπFtτνFpχρρsFΥosonFanμFπorFnνwFτχρτSmassFrνsonanγνsFχnFppF
γollχsχonsFatFNFsqrt{s}eXZFOF}ν’FwχtτFtτνFi}ti{FμνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2017RFYWX_RFX 5.4 20

271 iFstuμyFoπFtτνFmatνrχalFχnFtτνFi}ti{FχnnνrFμνtνγtorFusχnρFsνγonμaryFτaμronχγFχntνraγtχonsTFJournalq
ofqInstrumentationRF2012RF_RFxWXWXZSxWXWXZ 1 20

270 {νarγτFπorFnνwFrνsonanγνsFχnFmassFμχstrχΥutχonsFoπFψνtFpaχrsFusχnρFXZaFπΥâ��XFoπFppFγollχsχonsFatFNF
sqrt{matτrm{s}}FOFeFXZF}ν’FwχtτFtτνFi}ti{FμνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2020RFYWYWRFX 5.4 20

269 {νarγτFπorFρluχnosFχnFνvνntsFwχtτFanFχsolatνμFlνptonRFψνtsFanμFmχssχnρFtransvνrsνFmomνntumFatF
[normulabFsννFtνxtℓFeFXZF}νF’FwχtτFtτνFi}ti{FμνtνγtorTFEuropeanqPhysicalqJournalqCRF2016RF_^RF]^] 4.2 20

268 uνasurνmνntFoπFtτνFΥosonFpolarχsatχonFχnF[normulabFsννFtνxtℓFνvνntsFπromFγollχsχonsFatF[normulabF
sννFtνxtℓFeF8F}ν’FχnFtτνFlνpton´ Q´ ψνtsFγτannνlFwχtτFi}ti{TFEuropeanqPhysicalqJournalqCRF2017RF__RFY^[ 4.2 19

267 xνrπormanγνFoπFtopSquarkFanμFNvarvνγ{–}OSΥosonFtaρρχnρFwχtτFi}ti{FχnFzunFYFoπFtτνFtpkTFEuropeanq
PhysicalqJournalqCRF2019RF_aRFX 4.2 19

266 {νarγτFπorFμχrνγtFtopFsquarkFpaχrFproμuγtχonFχnFπχnalFstatνsFwχtτFtwoFlνptonsFχnF}ν’FγollχsχonsFwχtτF
tτνFi}ti{FμνtνγtorTFEuropeanqPhysicalqJournalqCRF2017RF__RF8a8 4.2 19

265 lνtνrmχnatχonFoπFtτνFstronρFγouplχnρFγonstantFπromFtransvνrsνFνnνrρySνnνrρyFγorrνlatχonsFχnF
multχψνtFνvνntsFatFusχnρFtτνFi}ti{FμνtνγtorTFEuropeanqPhysicalqJournalqCRF2017RF__RF8_Y 4.2 19

264 kτarρνμSpartχγlνFμχstrχΥutχonsFχnFχntνraγtχonsFatF[normulabFsννFtνxtℓFmνasurνμFwχtτFtτνFi}ti{F
μνtνγtorTFEuropeanqPhysicalqJournalqCRF2016RF_^RF[WZ 4.2 19

263 uνasurνmνntFoπFtτrννSψνtFproμuγtχonFγrossSsνγtχonsFχnF[normulabFsννFtνxtℓFγollχsχonsFatF_´ [normulabF
sννFtνxtℓFγνntrνSoπSmassFνnνrρyFusχnρFtτνFi}ti{FμνtνγtorTFEuropeanqPhysicalqJournalqCRF2015RF_]RFYY8 4.2 18

262 {νarγτFπorFpχρτSuassFzνsonanγνsFlνγayχnρFtoFˇ�˛‰FχnFppFkollχsχonsFatFsqrt[sℓeXZFF}ν’FwχtτFtτνFi}ti{F
lνtνγtorTFPhysicalqReviewqLettersRF2018RFXYWRFX^X8WY 7.4 18

(2018-2018)
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261 {νarγτFπorFlonρSlχvνμFnνutralFpartχγlνsFχnFppFγollχsχonsFatFN{sqrt{s}}FeFXZ~{tνxtF{F}ν’}}OFtτatFμνγayFχntoF
μχsplaγνμFτaμronχγFψνtsFχnFtτνFi}ti{FγalorχmνtνrTFEuropeanqPhysicalqJournalqCRF2019RF_aRFX 4.2 18

260 {νarγτνsFπorFtτχrμSρνnνratχonFsγalarFlνptoquarksFχnFNFsqrt{s}FOFeFXZF}ν’FppFγollχsχonsFwχtτFtτνFi}ti{F
μνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2019RFYWXaRFX 5.4 18

259 uνasurνmνntFoπFtτνFunμνrlyχnρFνvνntFχnFψνtFνvνntsFπromF_FNtνxtF{}ν’}OFprotonâ��protonFγollχsχonsF
wχtτFtτνFi}ti{FμνtνγtorTFEuropeanqPhysicalqJournalqCRF2014RF_[RFX 4.2 18

258
uνasurνmνntFoπFtτνFγνntralχtyFanμFpsνuμorapχμχtyFμνpνnμνnγνFoπFtτνFχntνρratνμFνllχptχγFπlowFχnF
lνaμSlνaμFγollχsχonsFatF[normulabFsννFtνxtℓ´ }ν’´ wχtτFtτνFi}ti{FμνtνγtorTFEuropeanqPhysicalqJournalqCRF
2014RF_[RFYa8Y

4.2 18

257 uνasurνmνntFoπFtτνFlowSmassFlrνllS anFμχππνrνntχalFγrossFsνγtχonFatFNFsqrt{s}FOFeF_F}ν’FusχnρFtτνF
i}ti{FμνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2014RFYWX[RFX 5.4 18

256 uνasurνmνntFoπFψνtFsτapνsFχnFtopSquarkFpaχrFνvνntsFatF[normulabFsννFtνxtℓFusχnρFtτνFi}ti{F
μνtνγtorTFEuropeanqPhysicalqJournalqCRF2013RF_ZRFY^_^ 4.2 18

255 {νarγτFπorFvνwFxτνnomνnaFχnFlχψνtFinρularFlχstrχΥutχonsFχnFxrotonSxrotonFkollχsχonsFatFsqrt[sℓe8F
}ν’FuνasurνμFwχtτFtτνFi}ti{FlνtνγtorTFPhysicalqReviewqLettersRF2015RFXX[RFYYX8WY 7.4 18

254 uνasurνmνntFoπFtτνFπorwarμSΥaγkwarμFasymmνtryFoπFνlνγtronFanμFmuonFpaχrSproμuγtχonFχnFppF
γollχsχonsFatFNFsqrt{s}e_FOF}ν’FwχtτFtτνFi}ti{FμνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2015RFYWX]RFX 5.4 18

253 {νarγτFπorFπlavourSγτanρχnρFnνutralFγurrνntFtopFquarkFμνγaysFtFSfFpqFχnFppFγollχsχonsFatFNFsqrt{s}e8FOF
}ν’FwχtτFtτνFi}ti{FμνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2015RFYWX]RFXS^] 5.4 18

252 {νarγτFπorFmνtastaΥlνFτνavyFγτarρνμFpartχγlνsFwχtτFlarρνFχonχsatχonFνnνrρyFlossFχnFγollχsχonsFatF
[normulabFsννFtνxtℓ´ }ν’FusχnρFtτνFi}ti{FνxpνrχmνntTFEuropeanqPhysicalqJournalqCRF2015RF_]RF[W_ 4.2 18

251 uνasurνmνntFoπFνvνntFsτapνsFatFlarρνFmomνntumFtransπνrFwχtτFtτνFi}ti{FμνtνγtorFχnFppF
γollχsχonsFatFNsqrt{matτΥπ{s}}e_Fmatτrm{}ν’}OTFEuropeanqPhysicalqJournalqCRF2012RF_YRFX 4.2 18

250
{νarγτFπorFanFνxγνssFoπFνvνntsFwχtτFanFχμνntχγalFπlavourFlνptonFpaχrFanμFsχρnχπχγantFmχssχnρF
transvνrsνFmomνntumFχnFNsqrt{s}e_OF}ν’Fprotonâ��protonFγollχsχonsFwχtτFtτνFi}ti{FμνtνγtorTF
EuropeanqPhysicalqJournalqCRF2011RF_XRFX

4.2 18

249 }τνFtνvνlSXF}rχρρνrFuuonFjarrνlF{ystνmFoπFtτνFi}ti{FνxpνrχmνntFatFkmzvTFJournalqofq
InstrumentationRF2009RF[RFxW[WXWSxW[WXW 1 18

248
uνasurνmνntFoπFtτνFγτarρνFasymmνtryFχnFtopSquarkFpaχrFproμuγtχonFχnFtτνFlνptonSplusSψνtsFπχnalF
statνFχnFγollχsχonFμataFatF[normulabFsννFtνxtℓFwχtτFtτνFi}ti{FμνtνγtorTFEuropeanqPhysicalqJournalqCRF
2016RF_^RF8_

4.2 18

247 {νarγτνsFπorFτνavyF±±FanμF±–FrνsonanγνsFχnFtτνFâ��â��qqFanμF˛‰˛‰qqFπχnalFstatνsFχnFppFγollχsχonsFatFNF
sqrt{s}eXZFOF}ν’FwχtτFtτνFi}ti{FμνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2018RFYWX8RFX 5.4 17

246 uνasurνmνntFoπFμχψνtFγrossSsνγtχonsFχnFppFγollχsχonsFatF_F}ν’FγνntrνSoπSmassFνnνrρyFusχnρFtτνF
i}ti{FμνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2014RFYWX[RFX 5.4 17

245 uνasurνmνntFoπFpolarχzatχonFχnFSfFμνγaysFwχtτFtτνFi}ti{FμνtνγtorFχnFγollχsχonsFatF[normulabFsννF
tνxtℓTFEuropeanqPhysicalqJournalqCRF2012RF_YRFYW^Y 4.2 17

244
uνasurνmνntsFoπFψνtFvνtoνsFanμFazχmutτalFμνγorrνlatχonsFχnFμχψνtFνvνntsFproμuγνμFχnF[normulabFsννF
tνxtℓFγollχsχonsFatF[normulabFsννFtνxtℓFusχnρFtτνFi}ti{FμνtνγtorTFEuropeanqPhysicalqJournalqCRF2014RF
_[RFZXX_

4.2 17
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243 {νarγτFπorFμχpτotonFνvνntsFwχtτFlarρνFmχssχnρFtransvνrsνFνnνrρyFχnF_F}ν’FprotonSprotonFγollχsχonsF
wχtτFtτνFi}ti{FμνtνγtorTFPhysicalqReviewqLettersRF2011RFXW^RFXYX8WZ 7.4 17

242
{νarγτFπorFaFsγalarFpartnνrFoπFtτνFtopFquarkFχnFtτνFallSτaμronχγFNt{Υar{t}}OFplusFmχssχnρFtransvνrsνF
momνntumFπχnalFstatνFatFNsqrt{s}eXZOF}ν’FwχtτFtτνFi}ti{FμνtνγtorTFEuropeanqPhysicalqJournalqCRF
2020RF8WRFX

4.2 17

241
{νarγτFπorFsupνrsymmνtryFχnFaFπχnalFstatνFγontaχnχnρFtwoFpτotonsFanμFmχssχnρFtransvνrsνF
momνntumFχnF[normulabFsννFtνxtℓ´ e´ XZ´ }ν’F[normulabFsννFtνxtℓFγollχsχonsFatFtτνFtpkFusχnρFtτνF
i}ti{FμνtνγtorTFEuropeanqPhysicalqJournalqCRF2016RF_^RF]X_

4.2 17

240 qnFsχtuFγalχΥratχonFoπFlarρνSraμχusFψνtFνnνrρyFanμFmassFχnFXZF}ν’Fprotonâ��protonFγollχsχonsFwχtτFtτνF
i}ti{FμνtνγtorTFEuropeanqPhysicalqJournalqCRF2019RF_aRFX 4.2 16

239 larkFmattνrFχntνrprνtatχonsFoπFi}ti{FsνarγτνsFπorFtτνFνlνγtrowνakFproμuγtχonFoπFsupνrsymmνtrχγF
partχγlνsFχnFNFsqrt{s}e8FOF}ν’FprotonSprotonFγollχsχonsTFJournalqofqHighqEnergyqPhysicsRF2016RFYWX^RFX 5.4 16

238
{νarγτFπorFtτνF{tanμarμFuoμνlFpχρρsFΥosonFμνγayχnρFχntoFNFΥovνrlχnν{Υ}FOFproμuγνμFχnFassoγχatχonF
wχtτFtopFquarksFμνγayχnρFτaμronχγallyFχnFppFγollχsχonsFatFNFsqrt{s}e8FOF}ν’FwχtτFtτνFi}ti{FμνtνγtorTF
JournalqofqHighqEnergyqPhysicsRF2016RFYWX^RFX

5.4 16

237 qμνntχπχγatχonFanμFrνψνγtχonFoπFpχlνSupFψνtsFatFτχρτFpsνuμorapχμχtyFwχtτFtτνFi}ti{FμνtνγtorTF
EuropeanqPhysicalqJournalqCRF2017RF__RF]8W 4.2 16

236 uνasurνmνntFoπFtτνFlrνllS anFtrχplνSμχππνrνntχalFγrossFsνγtχonFχnFppFγollχsχonsFatFNFsqrt{s}e8FOF}ν’TF
JournalqofqHighqEnergyqPhysicsRF2017RFYWX_RFX 5.4 16

235 uoμνllχnρF±FSfFˇ�ˇ�FproγνssνsFχnFi}ti{FwχtτFˇ�SνmΥνμμνμF±FSfF˛…˛…FμataTFJournalqofqInstrumentationRF2015RF
XWRFxWaWX8SxWaWX8 1 16

234 {νarγτFπorFnνwFpτνnomνnaFχnFνvνntsFwχtτFtτrννForFmorνFγτarρνμFlνptonsFχnFppFγollχsχonsFatFNF
sqrt{s}e8FOF}ν’FwχtτFtτνFi}ti{FμνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2015RFYWX]RFX 5.4 16

233 uνasurνmνntFoπFtτνFNFtovνrlχnν{t}–FOFanμFNFtovνrlχnν{t}±FOFproμuγtχonFγrossFsνγtχonsFχnFppFγollχsχonsF
atFNFsqrt{s}e8FOF}ν’FwχtτFtτνFi}ti{FμνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2015RFYWX]RFX 5.4 16

232 uνasurνmνntFoπFtτνFγτarρνFasymmνtryFχnFμχlνptonχγFμνγaysFoπFtopFquarkFpaχrsFχnFppFγollχsχonsFatFNF
sqrt{s}e_FOF}ν’FusχnρFtτνFi}ti{FμνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2015RFYWX]RFX 5.4 16

231
iFmνasurνmνntFoπFtτνFratχoFoπFtτνFproμuγtχonFγrossFsνγtχonsFπorF[normulabFsννFtνxtℓFanμF[normulabF
sννFtνxtℓFΥosonsFχnFassoγχatχonFwχtτFψνtsFwχtτFtτνFi}ti{FμνtνγtorTFEuropeanqPhysicalqJournalqCRF2014
RF_[RFZX^8

4.2 16

230 uνasurνmνntFoπFtτνFproμuγtχonFγrossSsνγtχonFoπFˇ�NY{OFSfFrVˇ�NSf˛…FQF˛…Fâ��Oˇ�FQFˇ�Fâ��FχnFppFγollχsχonsFatFNF
sqrt{s}FOFeF_F}ν’FatFi}ti{TFJournalqofqHighqEnergyqPhysicsRF2014RFYWX[RFX 5.4 16

229 {νarγτFπorFanomalousFproμuγtχonFoπFpromptFlχkνSsχρnFlνptonFpaχrsFatFNFsqrt{s}e_cmatτrm{}ν’}FOFwχtτF
tτνFi}ti{FμνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2012RFYWXYRFX 5.4 16

228 {tuμχνsFoπFtτνFpνrπormanγνFoπFtτνFi}ti{FμνtνγtorFusχnρFγosmχγSrayFmuonsTFEuropeanqPhysicalq
JournalqCRF2011RF_XRFX 4.2 16

227 }τνFpνrπormanγνFoπFtτνFψνtFtrχρρνrFπorFtτνFi}ti{FμνtνγtorFμurχnρFYWXXFμataFtakχnρTFEuropeanq
PhysicalqJournalqCRF2016RF_^RF]Y^ 4.2 16

226
{νarγτFπorFtτνFpχρρsFΥosonFproμuγνμFχnFassoγχatχonFwχtτFaFΥosonFanμFμνγayχnρFtoFπourFSquarksFvχaF
twoFspχnSzνroFpartχγlνsFχnFγollχsχonsFatFXZF}ν’FwχtτFtτνFi}ti{FμνtνγtorTFEuropeanqPhysicalqJournalqCRF
2016RF_^RF^W]

4.2 16

(2016-2011)
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225
{νarγτFπorFπlavourSγτanρχnρFnνutralFγurrνntFtopSquarkFμνγaysFtoF[normulabFsννFtνxtℓFχnF[normulabF
sννFtνxtℓFγollχsχonFμataFγollνγtνμFwχtτFtτνFi}ti{FμνtνγtorFatF[normulabFsννFtνxtℓ´ }ν’TFEuropeanq
PhysicalqJournalqCRF2016RF_^RFXY

4.2 16

224 uνasurνmνntFoπFπχμuγχalFanμFμχππνrνntχalFN–−Q–−SOFproμuγtχonFγrossSsνγtχonsFatFNsqrt{s}eXZOF}ν’F
wχtτFtτνFi}ti{FμνtνγtorTFEuropeanqPhysicalqJournalqCRF2019RF_aRFX 4.2 16

223
uνasurνmνntFoπFπlowFτarmonχγsFγorrνlatχonsFwχtτFmνanFtransvνrsνFmomνntumFχnFlνaμâ��lνaμFanμF
protonâ��lνaμFγollχsχonsFatFNsqrt{s√{matτrm{vv}}}FeF]TWY~τΥoxF{}ν’}OFwχtτFtτνFi}ti{FμνtνγtorTF
EuropeanqPhysicalqJournalqCRF2019RF_aRFX

4.2 16

222
{νarγτFπorFpaχrFproμuγtχonFoπFτνavyFvνγtorSlχkνFquarksFμνγayχnρFχntoFτχρτSp}F–FΥosonsFanμFtopF
quarksFχnFtτνFlνptonSplusSψνtsFπχnalFstatνFχnFppFγollχsχonsFatFNFsqrt{s}eXZFOF}ν’FwχtτFtτνFi}ti{F
μνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2018RFYWX8RFX

5.4 16

221 lνtνrmχnatχonFoπFspχnFanμFparχtyFoπFtτνFpχρρsFΥosonFχnFtτνF[normulabFsννFtνxtℓFμνγayFγτannνlFwχtτF
tτνFi}ti{FμνtνγtorTFEuropeanqPhysicalqJournalqCRF2015RF_]RFYZX 4.2 15

220 uonχtorχnρFanμFμataFqualχtyFassνssmνntFoπFtτνFi}ti{FlχquχμFarρonFγalorχmνtνrTFJournalqofq
InstrumentationRF2014RFaRFxW_WY[SxW_WY[ 1 15

219 uνasurνmνntFoπFtτνFtopFquarkFγτarρνFχnFppFγollχsχonsFatFNFsqrt{s}e_FOF}ν’FwχtτFtτνFi}ti{FμνtνγtorTF
JournalqofqHighqEnergyqPhysicsRF2013RFYWXZRFX 5.4 15

218
{νarγτFπorFμχrνγtFγτarρχnoFproμuγtχonFχnFanomalySmνμχatνμFsupνrsymmνtryFΥrνakχnρFmoμνlsFΥasνμF
onFaFμχsappνarχnρStraγkFsχρnaturνFχnFppFγollχsχonsFatFNFsqrt{s}e_cmatτrm{}ν’}FOFwχtτFtτνFi}ti{F
μνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2013RFYWXZRFX

5.4 15

217 uνasurνmνntsFoπFˇ�NY{OFanμF—NZ8_YOFSfFrVˇ�ˇ�FQFˇ�Fâ��FproμuγtχonFχnFppFγollχsχonsFatFNFsqrt{s}e8FOF}ν’FwχtτF
tτνFi}ti{FμνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2017RFYWX_RFX 5.4 15

216
uνasurνmνntFoπFproμuγtχonFwχtτFtτνFτaμronχγallyFμνγayχnρFΥosonFrνγonstruγtνμFasFonνForFtwoFψνtsF
χnFγollχsχonsFatFwχtτFi}ti{RFanμFγonstraχntsFonFanomalousFρauρνFγouplχnρsTFEuropeanqPhysicalq
JournalqCRF2017RF__RF]^Z

4.2 15

215 lνtνrmχnatχonFoπFtτνFzatχoFoπFΥSyuarkFnraρmνntatχonFnraγtχonsFπNsOVπNμOFχnFppFkollχsχonsFatF
â��se_FF}ν’FwχtτFtτνFi}ti{FlνtνγtorTFPhysicalqReviewqLettersRF2015RFXX]RFY^YWWX 7.4 15

214 lνtνrmχnatχonFoπFtτνFtopSquarkFpolνFmassFusχnρFNFtovνrlχnν{t}FOFQFXSψνtFνvνntsFγollνγtνμFwχtτFtτνF
i}ti{FνxpνrχmνntFχnF_F}ν’FppFγollχsχonsTFJournalqofqHighqEnergyqPhysicsRF2015RFYWX]RFX 5.4 15

213
{νarγτFπor–pproμuγtχonFwχtτFaFlχρτtFpχρρsFΥosonFμνγayχnρFtoFpromptFνlνγtronSψνtsFχnF
protonâ��protonFγollχsχonsFatFJsqrtF{s}e_JF}ν’FwχtτFtτνFi}ti{FμνtνγtorTFNewqJournalqofqPhysicsRF2013RF
X]RFW[ZWWa

2.9 15

212 {νarγτFπorFμχpτotonFνvνntsFwχtτFlarρνFmχssχnρFtransvνrsνFνnνrρyFwχtτFZ^FpΥâ��XFoπF_F}ν’F
protonâ��protonFγollχsχonFμataFwχtτFtτνFi}ti{FμνtνγtorTFEuropeanqPhysicalqJournalqCRF2011RF_XRFX 4.2 15

211
{νarγτFπorFμarkFmattνrFχnFνvνntsFwχtτFaFτaμronχγallyFμνγayχnρFvνγtorFΥosonFanμFmχssχnρFtransvνrsνF
momνntumFχnFppFγollχsχonsFatFNFsqrt{s}eXZFOF}ν’FwχtτFtτνFi}ti{FμνtνγtorTFJournalqofqHighqEnergyq
PhysicsRF2018RFYWX8RFX

5.4 15

210
{νarγτFπorFnνwFpτνnomνnaFusχnρFtτνFχnvarχantFmassFμχstrχΥutχonFoπFsamνSπlavourFopposχtνSsχρnF
μχlνptonFpaχrsFχnFνvνntsFwχtτFmχssχnρFtransvνrsνFmomνntumFχnF´ FγollχsχonsFwχtτFtτνFi}ti{FμνtνγtorTF
EuropeanqPhysicalqJournalqCRF2018RF_8RF^Y]

4.2 15

209
uνasurνmνntFoπFtτνF[normulabFsννFtνxtℓFanμF[normulabFsννFtνxtℓFproμuγtχonFγrossFsνγtχonsFχnF
multχlνptonFπχnalFstatνsFusχnρFZTYFπΥ[normulabFsννFtνxtℓFoπF[normulabFsννFtνxtℓFγollχsχonsFatF[normulabF
sννFtνxtℓFeFXZF}ν’FwχtτFtτνFi}ti{FμνtνγtorTFEuropeanqPhysicalqJournalqCRF2017RF__RF[W

4.2 14

208 uνasurνmνntsFoπFνlνγtrowνakF[normulabFsννFtνxtℓFproμuγtχonFanμFγonstraχntsFonFanomalousFρauρνF
γouplχnρsFwχtτFtτνFi}ti{FμνtνγtorTFEuropeanqPhysicalqJournalqCRF2017RF__RF[_[ 4.2 14

Roberto Di Nardo
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207 {νarγτFπorFsχnρlνFproμuγtχonFoπFvνγtorSlχkνFquarksFμνγayχnρFχntoF–ΥFχnFppFγollχsχonsFatFNFsqrt{s}FOFeFXZF
}ν’FwχtτFtτνFi}ti{FμνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2019RFYWXaRFX 5.4 14

206
uνasurνmνntFoπFtτνFNFtovνrlχnν{t}FOFproμuγtχonFγrossSsνγtχonFasFaFπunγtχonFoπFψνtFmultχplχγχtyFanμFψνtF
transvνrsνFmomνntumFχnF_F}ν’FprotonSprotonFγollχsχonsFwχtτFtτνFi}ti{FμνtνγtorTFJournalqofqHighq
EnergyqPhysicsRF2015RFYWX]RFX

5.4 14

205 {νarγτFπorFtτνFproμuγtχonFoπFsχnρlνFvνγtorSlχkνFanμFνxγχtνμFquarksFχnFtτνF–tFπχnalFstatνFχnFppF
γollχsχonsFatFNFsqrt{s}e8FOF}ν’FwχtτFtτνFi}ti{FμνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2016RFYWX^RFX 5.4 14

204
uνasurνmνntFoπFtτνFνlνγtrowνakFproμuγtχonFoπFμχψνtsFχnFassoγχatχonFwχtτFaF±SΥosonFanμF
μχstrχΥutχonsFsνnsχtχvνFtoFvνγtorFΥosonFπusχonFχnFprotonSprotonFγollχsχonsFatFNFsqrt{s}FOFeF8F}ν’FusχnρF
tτνFi}ti{FμνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2014RFYWX[RFX

5.4 14

203 {νarγτFπorFμνγaysFoπFstoppνμRFlonρSlχvνμFpartχγlνsFπromF_F}ν’FppFγollχsχonsFwχtτFtτνFi}ti{FμνtνγtorTF
EuropeanqPhysicalqJournalqCRF2012RF_YRFX 4.2 14

202
{νarγτFπorFγτarρνμFpχρρsFΥosonsFtτrouρτFtτνFvχolatχonFoπFlνptonFunχvνrsalχtyFχnFNFtovνrlχnν{t}FOF
νvνntsFusχnρFppFγollχsχonFμataFatFNFsqrt{s}e_FOF}ν’FwχtτFtτνFi}ti{FνxpνrχmνntTFJournalqofqHighq
EnergyqPhysicsRF2013RFYWXZRFX

5.4 14

201 {tuμyFoπFN–V±OpFproμuγtχonFanμFpχρρsFΥosonFγouplχnρsFusχnρFpSfF–F–FPFμνγaysFwχtτFtτνFi}ti{F
μνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2015RFYWX]RFX 5.4 14

200 iFsνarγτFπorF[normulabFsννFtνxtℓFrνsonanγνsFwχtτFtτνFi}ti{FμνtνγtorFχnFYTW]FπΥFoπFprotonSprotonF
γollχsχonsFatF[normulabFsννFtνxtℓTFEuropeanqPhysicalqJournalqCRF2012RF_YRFYW8Z 4.2 14

199 {νarγτFπorFaFτνavyFpartχγlνFμνγayχnρFχntoFanFνlνγtronFanμFaFmuonFwχtτFtτνFi}ti{FμνtνγtorFχnFsqrt[sℓF
eF_F}ν’FppFγollχsχonsFatFtτνFtpkTFPhysicalqReviewqLettersRF2011RFXW^RFY]X8WX 7.4 14

198 kommχssχonχnρFoπFtτνFi}ti{FuuonF{pνγtromνtνrFwχtτFγosmχγFraysTFEuropeanqPhysicalqJournalqCRF
2010RF_WRF8_]SaX^ 4.2 14

197 xνrπormanγνFoπFtτνFi}ti{FμνtνγtorFusχnρFπχrstFγollχsχonFμataTFJournalqofqHighqEnergyqPhysicsRF2010RF
YWXWRFX 5.4 14

196 iFstratνρyFπorFaFρνnνralFsνarγτFπorFnνwFpτνnomνnaFusχnρFμataSμνrχvνμFsχρnalFrνρχonsFanμFχtsF
applχγatχonFwχtτχnFtτνFi}ti{FνxpνrχmνntTFEuropeanqPhysicalqJournalqCRF2019RF_aRFX 4.2 14

195
{νarγτFπorFtτνFpχρρsFΥosonFproμuγνμFχnFassoγχatχonFwχtτFaFvνγtorFΥosonFanμFμνγayχnρFχntoFtwoF
spχnSzνroFpartχγlνsFχnFtτνFpFSfFaaFSfF[ΥFγτannνlFχnFppFγollχsχonsFatFNFsqrt{s}eXZFOF}ν’FwχtτFtτνFi}ti{F
μνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2018RFYWX8RFX

5.4 14

194
uνasurνmνntsFoπFtopSquarkFpaχrFμχππνrνntχalFγrossSsνγtχonsFχnFtτνF[normulabFsννFtνxtℓFγτannνlFχnF
γollχsχonsFatF[normulabFsννFtνxtℓ´ }ν’FusχnρFtτνFi}ti{FμνtνγtorTFEuropeanqPhysicalqJournalqCRF2017RF
__RFYaY

4.2 13

193 {νarγτFπorFtrχΥosonF[normulabFsννFtνxtℓFproμuγtχonFχnFγollχsχonsFatF[normulabFsννFtνxtℓ´ [normulabFsννF
tνxtℓFwχtτFtτνFi}ti{FμνtνγtorTFEuropeanqPhysicalqJournalqCRF2017RF__RFX[X 4.2 13

192 {νarγτFπorFtopSquarkFμνγaysFtFSfFpqFwχtτFZ^FπΥâ��XFoπFppFγollχsχonFμataFatFNFsqrt{s}FOFeFXZF}ν’FwχtτFtτνF
i}ti{FμνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2019RFYWXaRFX 5.4 13

191
uνasurνmνntFoπFπχμuγχalFμχππνrνntχalFγrossFsνγtχonsFoπFρluonSπusχonFproμuγtχonFoπFpχρρsFΥosonsF
μνγayχnρFtoF––FPSfν˛‰˛…˛‰FwχtτFtτνFi}ti{FμνtνγtorFatFNFsqrt{s}e8FOF}ν’TFJournalqofqHighqEnergyqPhysicsRF
2016RFYWX^RFX

5.4 13

190 {νarγτFπorFnνwFpτνnomνnaFχnFνvνntsFwχtτFaFpτotonFanμFmχssχnρFtransvνrsνFmomνntumFχnFppF
γollχsχonsFatFNFsqrt{s}eXZFOF}ν’FwχtτFtτνFi}ti{FμνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2016RFYWX^RFX 5.4 13

(2016-2019)
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189 qμνntχπχγatχonFoπFτχρτFtransvνrsνFmomνntumFtopFquarksFχnFppFγollχsχonsFatFNFsqrt{s}e8FOF}ν’FwχtτFtτνF
i}ti{FμνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2016RFYWX^RFX 5.4 13

188 {tuμyFoπFtτνF[normulabFsννFtνxtℓFanμF[normulabFsννFtνxtℓFμνγaysFwχtτFtτνFi}ti{FμνtνγtorTFEuropeanq
PhysicalqJournalqCRF2016RF_^RF[ 4.2 13

187 {νarγτFπorFsupνrsymmνtryFχnFνvνntsFwχtτFΥStaρρνμFψνtsFanμFmχssχnρFtransvνrsνFmomνntumFχnFppF
γollχsχonsFatFNFsqrt{s}eXZFOF}ν’FwχtτFtτνFi}ti{FμνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2017RFYWX_RFX 5.4 13

186
{νarγτFπorFzSparχtySvχolatχnρFsupνrsymmνtryFχnFνvνntsFwχtτFπourForFmorνFlνptonsFχnFNF
sqrt{s}e_cmatτrm{}ν’}FOFppFγollχsχonsFwχtτFtτνFi}ti{FμνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2012RF
YWXYRFX

5.4 13

185
{νarγτFπorFanomalySmνμχatνμFsupνrsymmνtryFΥrνakχnρFwχtτFtτνFi}ti{FμνtνγtorFΥasνμFonFaF
μχsappνarχnρStraγkFsχρnaturνFχnFppFγollχsχonsFatFNsqrt{s}FeF_~matτrm{}ν’}OTFEuropeanqPhysicalq
JournalqCRF2012RF_YRFX

4.2 13

184 {νarγτFπorFaFπνrmχopτoΥχγFpχρρsFΥosonFχnFtτνFμχpτotonFμνγayFγτannνlFwχtτFtτνFi}ti{FμνtνγtorTF
EuropeanqPhysicalqJournalqCRF2012RF_YRFX 4.2 13

183 {νarγτFπorFaFτνavyFnνutralFpartχγlνFμνγayχnρFχntoFanFνlνγtronFanμFaFmuonFusχnρFXFπΥâ��XFoπFi}ti{F
μataTFEuropeanqPhysicalqJournalqCRF2011RF_XRFX 4.2 13

182 nluγtuatχonsFoπFanχsotropχγFπlowFχnFxΥQxΥFγollχsχonsFatFNFsqrt{{matτrm{s}}√{matτrm{vv}}}FOFeF]TWYF
}ν’FwχtτFtτνFi}ti{FμνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2020RFYWYWRFX 5.4 13

181
{νarγτFπorFμχrνγtFproμuγtχonFoπFνlνγtrowνakχnosFχnFπχnalFstatνsFwχtτFonνFlνptonRFmχssχnρFtransvνrsνF
momνntumFanμFaFpχρρsFΥosonFμνγayχnρFχntoFtwoFΥSψνtsFχnFNppOFγollχsχonsFatFNsqrt{s}eXZOF}ν’FwχtτF
tτνFi}ti{FμνtνγtorTFEuropeanqPhysicalqJournalqCRF2020RF8WRFX

4.2 13

180 uuonFrνγonstruγtχonFanμFχμνntχπχγatχonFνππχγχνnγyFχnFi}ti{FusχnρFtτνFπullFzunFYFppFγollχsχonFμataFsνtF
atFNsqrt{s}eXZOF}ν’TFEuropeanqPhysicalqJournalqCRF2021RF8XRFX 4.2 13

179
uνasurνmνntsFoπFtopSquarkFpaχrFμχππνrνntχalFanμFμouΥlνSμχππνrνntχalFγrossSsνγtχonsFχnFtτνFNνllFOQψνtsF
γτannνlFwχtτFppFγollχsχonsFatFNsqrt{s}eXZOF}ν’FusχnρFtτνFi}ti{FμνtνγtorTFEuropeanqPhysicalqJournalqC
RF2019RF_aRFX

4.2 13

178 wpνratχonFanμFpνrπormanγνFoπFtτνFi}ti{F}χlνFkalorχmνtνrFχnFzun´ XTFEuropeanqPhysicalqJournalqCRF
2018RF_8RFa8_ 4.2 13

177 uνasurνmνntsFoπF–FanμF±FΥosonFproμuγtχonFχnFppFγollχsχonsFatFNsqrt{s}e]TWYOF}ν’FwχtτFtτνFi}ti{F
μνtνγtorTFEuropeanqPhysicalqJournalqCRF2019RF_aRFX 4.2 12

176
uνasurνmνntFoπFtτνF–F–FQF–F±FγrossFsνγtχonFanμFlχmχtsFonFanomalousFtrχplνFρauρνFγouplχnρsFusχnρF
πχnalFstatνsFwχtτFonνFlνptonRFmχssχnρFtransvνrsνFmomνntumRFanμFtwoFψνtsFwχtτFtτνFi}ti{FμνtνγtorF
atFNFsqrt{s}e_FOF}ν’TFJournalqofqHighqEnergyqPhysicsRF2015RFYWX]RFX

5.4 12

175 pχρρsFΥosonFproμuγtχonFγrossSsνγtχonFmνasurνmνntsFanμFtτνχrFmn}FχntνrprνtatχonFχnFtτνFN[νllFOF
μνγayFγτannνlFatFNsqrt{s}eOXZF}ν’FwχtτFtτνFi}ti{FμνtνγtorTFEuropeanqPhysicalqJournalqCRF2020RF8WRFX 4.2 12

174 {νarγτFπorFnνwFpτνnomνnaFwχtτFpτotonQψνtFνvνntsFχnFprotonSprotonFγollχsχonsFatFNFsqrt{s}eXZFOF}ν’F
wχtτFtτνFi}ti{FμνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2016RFYWX^RFX 5.4 12

173 uνasurνmνntFoπFtτνFproμuγtχonFγrossSsνγtχonFoπFaFsχnρlνFtopFquarkFχnFassoγχatχonFwχtτFaF–FΥosonFatF
8F}ν’FwχtτFtτνFi}ti{FνxpνrχmνntTFJournalqofqHighqEnergyqPhysicsRF2016RFYWX^RFX 5.4 12

172 {νarγτFπorFstronρFρravχtyFχnFmultχψνtFπχnalFstatνsFproμuγνμFχnFppFγollχsχonsFatFNFsqrt{s}eXZFOF}ν’FusχnρF
tτνFi}ti{FμνtνγtorFatFtτνFtpkTFJournalqofqHighqEnergyqPhysicsRF2016RFYWX^RFX 5.4 12
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171 xroΥχnρFlνptonFπlavourFvχolatχonFvχaFnνutrχnolνssF[normulabFsννFtνxtℓFμνγaysFwχtτFtτνFi}ti{F
μνtνγtorTFEuropeanqPhysicalqJournalqCRF2016RF_^RFYZY 4.2 12

170
{νarγτFπorFanomalousFγouplχnρsFχnFtτνF–FtΥFvνrtνxFπromFtτνFmνasurνmνntFoπFμouΥlνFμχππνrνntχalF
anρularFμνγayFratνsFoπFsχnρlνFtopFquarksFproμuγνμFχnFtτνFtSγτannνlFwχtτFtτνFi}ti{FμνtνγtorTF
JournalqofqHighqEnergyqPhysicsRF2016RFYWX^RFXS[^

5.4 12

169 uνasurνmνntFoπFχnγlusχvνFψνtFanμFμχψνtFγrossSsνγtχonsFχnFprotonSprotonFγollχsχonsFatFNFsqrt{s}eXZFOF
}ν’FwχtτFtτνFi}ti{FμνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2018RFYWX8RFX 5.4 12

168 {νarγτFπorFpχρρsFΥosonFpaχrFproμuγtχonFχnFtτνF––NPO––NPOFμνγayFγτannνlFusχnρFi}ti{FμataF
rνγorμνμFatFNFsqrt{matτrm{s}}FOFeFXZF}ν’TFJournalqofqHighqEnergyqPhysicsRF2019RFYWXaRFX 5.4 12

167
}τνFμχππνrνntχalFproμuγtχonFγrossFsνγtχonFoπFtτνF[normulabFsννFtνxtℓNXWYWOFmνsonFχnF[normulabFsννF
tνxtℓFeF_´ }ν’F[normulabFsννFtνxtℓFγollχsχonsFmνasurνμFwχtτFtτνFi}ti{FμνtνγtorTFEuropeanqPhysicalq
JournalqCRF2014RF_[RFY8a]

4.2 12

166 wpνratχonFanμFpνrπormanγνFoπFtτνFi}ti{FsνmχγonμuγtorFtraγkνrTFJournalqofqInstrumentationRF2014RF
aRFxW8WWaSxW8WWa 1 12

165 uνasurνmνntFoπFtτνFχnγlusχvνFψνtFγrossSsνγtχonsFχnFprotonSprotonFγollχsχonsFatFNFsqrt{s}e8FOF}ν’FwχtτF
tτνFi}ti{FμνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2017RFYWX_RFX 5.4 12

164 uνasurνmνntsFoπFtopSquarkFpaχrFμχππνrνntχalFγrossSsνγtχonsFχnFtτνFlνptonQψνtsFγτannνlFχnFppF
γollχsχonsFatFNFsqrt{s}eXZFOF}ν’FusχnρFtτνFi}ti{FμνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2017RFYWX_RFX 5.4 12

163 {νarγτFπorFtopFquarkFμνγaysFtFSfFqpRFwχtτFpFSfF˛‡˛‡RFχnFNFsqrt{s}eXZFOF}ν’FppFγollχsχonsFusχnρFtτνFi}ti{F
μνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2017RFYWX_RFX 5.4 12

162 uνasurνmνntsFoπFtopFquarkFspχnFoΥsνrvaΥlνsFχnFNFtovνrlχnν{t}FOFνvνntsFusχnρFμχlνptonFπχnalFstatνsFχnFNF
sqrt{s}e8FOF}ν’FppFγollχsχonsFwχtτFtτνFi}ti{FμνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2017RFYWX_RFX 5.4 12

161 uνasurνmνntFoπFtτνFπlavourFγomposχtχonFoπFμχψνtFνvνntsFχnFppFγollχsχonsFatFNsqrt{s}e_FmΥox{}ν’}OF
wχtτFtτνFi}ti{FμνtνγtorTFEuropeanqPhysicalqJournalqCRF2013RF_ZRFX 4.2 12

160 lrχπtF}χmνFuνasurνmνntFχnFtτνFi}ti{FtχquχμFirρonFmlνγtromaρnνtχγFkalorχmνtνrFusχnρFkosmχγF
uuonsTFEuropeanqPhysicalqJournalqCRF2010RF_WRF_]]S_8] 4.2 12

159 uνasurνmνntFoπFtτνFtopSquarkFmassFχnFNFtovνrlχnν{t}FOFQFXSψνtFνvνntsFγollνγtνμFwχtτFtτνFi}ti{F
μνtνγtorFχnFppFγollχsχonsFatFNFsqrt{s}FOFeF8F}ν’TFJournalqofqHighqEnergyqPhysicsRF2019RFYWXaRFX 5.4 12

158 uνasurνmνntFoπFtτνFγrossSsνγtχonFanμFγτarρνFasymmνtryFoπF–FΥosonsFproμuγνμFχnFprotonâ��protonF
γollχsχonsFatFNsqrt{s}e8~tνxtF{}ν’}OFwχtτFtτνFi}ti{FμνtνγtorTFEuropeanqPhysicalqJournalqCRF2019RF_aRFX 4.2 11

157 lχrνγtFtopSquarkFμνγayFwχμtτFmνasurνmνntFχnFtτνFlνptonQψνtsFγτannνlFatFwχtτFtτνFi}ti{F
νxpνrχmνntTFEuropeanqPhysicalqJournalqCRF2018RF_8RFXYa 4.2 11

156 qμνntχπχγatχonFoπFΥoostνμFpχρρsFΥosonsFμνγayχnρFχntoFΥSquarkFpaχrsFwχtτFtτνFi}ti{FμνtνγtorFatF
XZ´ JJtνxtF{}ν’}JJTFEuropeanqPhysicalqJournalqCRF2019RF_aRF 4.2 11

155 uνasurνmνntFoπFlνptonFμχππνrνntχalFμχstrχΥutχonsFanμFtτνFtopFquarkFmassFχnFproμuγtχonFχnFγollχsχonsF
atF´ }ν’FwχtτFtτνFi}ti{FμνtνγtorTFEuropeanqPhysicalqJournalqCRF2017RF__RF8W[ 4.2 11

154 xroΥχnρFtτνF–FtΥFvνrtνxFstruγturνFχnFtSγτannνlFsχnρlνStopSquarkFproμuγtχonFanμFμνγayFχnFppF
γollχsχonsFatFNFsqrt{s}e8FOF}ν’FwχtτFtτνFi}ti{FμνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2017RFYWX_RFX 5.4 11
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153 {tuμyFoπFanμFproμuγtχonFχnFγollχsχonsFatFanμFsνarγτFπorFanomalousFquartχγFρauρνFγouplχnρsFwχtτFtτνF
i}ti{FνxpνrχmνntTFEuropeanqPhysicalqJournalqCRF2017RF__RF^[^ 4.2 11

152 uνasurνmνntsFoπFtτνFpsνuμorapχμχtyFμνpνnμνnγνFoπFtτνFtotalFtransvνrsνFνnνrρyFχnFprotonSprotonF
γollχsχonsFatFNFsqrt{s}e_FOF}ν’FwχtτFi}ti{TFJournalqofqHighqEnergyqPhysicsRF2012RFYWXYRFX 5.4 11

151
{νarγτFπorFsupνrsymmνtryFχnFνvνntsFwχtτFlarρνFmχssχnρFtransvνrsνFmomνntumRFψνtsRFanμFatFlνastF
onνFtauFlνptonFχnF_F}ν’FprotonSprotonFγollχsχonFμataFwχtτFtτνFi}ti{FμνtνγtorTFEuropeanqPhysicalq
JournalqCRF2012RF_YRFX

4.2 11

150 uνasurνmνntFoπF–˛‡FanμF±˛‡FproμuγtχonFχnFprotonSprotonFγollχsχonsFatFNFsqrtF{s}FeF_FOF}ν’FwχtτFtτνF
i}ti{FμνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2011RFYWXXRFX 5.4 11

149 {νarγτFπorFproμuγtχonFoπFrνsonantFstatνsFχnFtτνFpτotonSψνtFmassFμχstrχΥutχonFusχnρFppFγollχsχonsFatF
â��se_F}ν’FγollνγtνμFΥyFtτνFi}ti{FμνtνγtorTFPhysicalqReviewqLettersRF2012RFXW8RFYXX8WY 7.4 11

148 rνtFνnνrρyFsγalνFanμFrνsolutχonFmνasurνμFχnFprotonâ��protonFγollχsχonsFatFNsqrt{s}eXZOF}ν’FwχtτFtτνF
i}ti{FμνtνγtorTFEuropeanqPhysicalqJournalqCRF2021RF8XRFX 4.2 11

147 uνasurνmνntFoπFtτνFγrossSsνγtχonFπorFproμuγχnρFaF–FΥosonFχnFassoγχatχonFwχtτFaFsχnρlνFtopFquarkFχnF
ppFγollχsχonsFatFNFsqrt{s}eXZFOF}ν’FwχtτFi}ti{TFJournalqofqHighqEnergyqPhysicsRF2018RFYWX8RFX 5.4 10

146 iFsνarγτFπorFtopFsquarksFwχtτFzSparχtySvχolatχnρFμνγaysFtoFallSτaμronχγFπχnalFstatνsFwχtτFtτνFi}ti{F
μνtνγtorFχnFNFsqrt{s}e8FOF}ν’FprotonSprotonFγollχsχonsTFJournalqofqHighqEnergyqPhysicsRF2016RFYWX^RFX 5.4 10

145 uνasurνmνntFoπFtτνFkxSvχolatχnρFpτasνFgFsFanμFtτνFjFWFsFmνsonFμνγayFwχμtτFμχππνrνnγνFwχtτFjFWFsF
FSfFrVˇ�gFμνγaysFχnFi}ti{TFJournalqofqHighqEnergyqPhysicsRF2016RFYWX^RFX 5.4 10

144 {νarγτFπorFμχΥosonFrνsonanγνsFχnFτaμronχγFπχnalFstatνsFχnFXZaFπΥâ��XFoπFppFγollχsχonsFatFNFsqrt{s}FOFeFXZF
}ν’FwχtτFtτνFi}ti{FμνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2019RFYWXaRFX 5.4 10

143 {νarγτFπorFlνptonFπlavourFvχolatχonFχnFtτνFγontχnuumFwχtτFtτνFi}ti{FμνtνγtorFχnF[normulabFsννFtνxtℓF
γollχsχonsFatFtτνFtpkTFEuropeanqPhysicalqJournalqCRF2012RF_YRFYW[W 4.2 10

142
uνasurνmνntFoπFμνtνγtorSγorrνγtνμFoΥsνrvaΥlνsFsνnsχtχvνFtoFtτνFanomalousFproμuγtχonFoπFνvνntsF
wχtτFψνtsFanμFlarρνFmχssχnρFtransvνrsνFmomνntumFχnFγollχsχonsFatF´ }ν’FusχnρFtτνFi}ti{FμνtνγtorTF
EuropeanqPhysicalqJournalqCRF2017RF__RF_^]

4.2 10

141 uνasurνmνntFoπFχnγlusχvνFtwoSpartχγlνFanρularFγorrνlatχonsFχnFppFγollχsχonsFwχtτFtτνFi}ti{FμνtνγtorF
atFtτνFtpkTFJournalqofqHighqEnergyqPhysicsRF2012RFYWXYRFX 5.4 10

140
uνasurνmνntFoπFtτνF±±FproμuγtχonFγrossFsνγtχonFχnFprotonSprotonFγollχsχonsFatFNFsqrt{s}e8FOF}ν’F
usχnρFtτνF±±FSfFâ��â�� â��Qâ��gâ��â��gQFanμFNF±±toF{νll}−{S}{νll}−{Q}nuFovνrlχnν{nu}FOFμνγayFγτannνlsFwχtτFtτνFi}ti{F
μνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2017RFYWX_RFX

5.4 9

139
uνasurνmνntFoπFγτarρνμSpartχγlνFμχstrχΥutχonsFsνnsχtχvνFtoFtτνFunμνrlyχnρFνvνntFχnFNFsqrt{s}eXZFOF
}ν’FprotonSprotonFγollχsχonsFwχtτFtτνFi}ti{FμνtνγtorFatFtτνFtpkTFJournalqofqHighqEnergyqPhysicsRF
2017RFYWX_RFX

5.4 9

138
{νarγτFπorFsupνrsymmνtryFχnFνvνntsFwχtτFlarρνFmχssχnρFtransvνrsνFmomνntumRFψνtsRFanμFatFlνastF
onνFtauFlνptonFχnFYWFπΥâ��XFoπFNFsqrt{s}FOFeF8F}ν’FprotonSprotonFγollχsχonFμataFwχtτFtτνFi}ti{F
μνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2014RFYWX[RFX

5.4 9

137 {νarγτFπorFnνwFnonSrνsonantFpτνnomνnaFχnFτχρτSmassFμχlνptonFπχnalFstatνsFwχtτFtτνFi}ti{F
μνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2020RFYWYWRFX 5.4 9

136 uνasurνmνntsFoπFtτνFpχρρsFΥosonFχnγlusχvνFanμFμχππνrνntχalFπχμuγχalFγrossFsνγtχonsFχnFtτνF[NνllFOF
μνγayFγτannνlFatFNsqrt{s}OFeFXZF}ν’TFEuropeanqPhysicalqJournalqCRF2020RF8WRFX 4.2 9
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135 {νarγτFπorFsupνrsymmνtryFχnFπχnalFstatνsFwχtτFγτarmFψνtsFanμFmχssχnρFtransvνrsνFmomνntumFχnFXZF
}ν’FppFγollχsχonsFwχtτFtτνFi}ti{FμνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2018RFYWX8RFX 5.4 9

134
uνasurνmνntFoπFψνtSsuΥstruγturνFoΥsνrvaΥlνsFχnFtopFquarkRF–FΥosonFanμFlχρτtFψνtFproμuγtχonFχnF
protonSprotonFγollχsχonsFatFNFsqrt{s}FOFeFXZF}ν’FwχtτFtτνFi}ti{FμνtνγtorTFJournalqofqHighqEnergyq
PhysicsRF2019RFYWXaRFX

5.4 8

133
uνasurνmνntFoπF’pRFNFmatτrm{p}toFmatτrm{Υ}ovνrlχnν{matτrm{Υ}}FOFproμuγtχonFasFaFπunγtχonFoπF
tτνFvνγtorSΥosonFtransvνrsνFmomνntumFχnFXZF}ν’FppFγollχsχonsFwχtτFtτνFi}ti{FμνtνγtorTFJournalqofq
HighqEnergyqPhysicsRF2019RFYWXaRFX

5.4 8

132 {νarγτFπorFpaχrsFoπFsγalarFlνptoquarksFμνγayχnρFχntoFquarksFanμFνlνγtronsForFmuonsFχnFNFsqrt{s}FOFeFXZF
}ν’FppFγollχsχonsFwχtτFtτνFi}ti{FμνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2020RFYWYWRFX 5.4 8

131 {νarγτFπorFsquarksFanμFρluχnosFχnFπχnalFstatνsFwχtτFsamνSsχρnFlνptonsFanμFψνtsFusχnρFXZaFπΥâ��XFoπFμataF
γollνγtνμFwχtτFtτνFi}ti{FμνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2020RFYWYWRFX 5.4 8

130 jνamSχnμuγνμFanμFγosmχγSrayFΥaγkρrounμsFoΥsνrvνμFχnFtτνFi}ti{FμνtνγtorFμurχnρFtτνFtpkFYWXYF
protonSprotonFrunnχnρFpνrχoμTFJournalqofqInstrumentationRF2016RFXXRFxW]WXZSxW]WXZ 1 8

129
{νarγτFπorFsγalarFrνsonanγνsFμνγayχnρFχntoF˛…Q˛…â��FχnFνvνntsFwχtτFanμFwχtτoutFΥStaρρνμFψνtsFproμuγνμF
χnFprotonSprotonFγollχsχonsFatFNFsqrt{s}eXZFOF}ν’FwχtτFtτνFi}ti{FμνtνγtorTFJournalqofqHighqEnergyq
PhysicsRF2019RFYWXaRFX

5.4 8

128 uνasurνmνntFoπFsplχttχnρFsγalνsFχnFSfFνvνntsFatF[normulabFsννFtνxtℓFwχtτFtτνFi}ti{FμνtνγtorTF
EuropeanqPhysicalqJournalqCRF2013RF_ZRFY[ZY 4.2 8

127
{νarγτFπorFnνwFpτνnomνnaFχnFνvνntsFγontaχnχnρFaFsamνSπlavourFopposχtνSsχρnFμχlνptonFpaχrRFψνtsRF
anμFlarρνFmχssχnρFtransvνrsνFmomνntumFχnF[normulabFsννFtνxtℓ´ [normulabFsννFtνxtℓ[normulabFsννF
tνxtℓFγollχsχonsFwχtτFtτνFi}ti{FμνtνγtorTFEuropeanqPhysicalqJournalqCRF2017RF__RFX[[

4.2 8

126
{νarγτFπorFnνwFpτνnomνnaFwχtτFlarρνFψνtFmultχplχγχtχνsFanμFmχssχnρFtransvνrsνFmomνntumFusχnρF
larρνSraμχusFψνtsFanμFπlavourStaρρχnρFatFi}ti{FχnFXZF}ν’FppFγollχsχonsTFJournalqofqHighqEnergyqPhysics
RF2017RFYWX_RFX

5.4 8

125 uνasurνmνntFoπFtτνFtopSquarkFmassFχnFtτνFπullyFτaμronχγFμνγayFγτannνlFπromFi}ti{FμataFatF
[normulabFsννFtνxtℓTFEuropeanqPhysicalqJournalqCRF2015RF_]RFX]8 4.2 8

124 mvχμνnγνFπorFNtΥar{t}tΥar{t}OFproμuγtχonFχnFtτνFmultχlνptonFπχnalFstatνFχnFprotonâ��protonFγollχsχonsFatF
Nsqrt{s}eXZOFNtνxtF{}ν’}OFwχtτFtτνFi}ti{FμνtνγtorTFEuropeanqPhysicalqJournalqCRF2020RF8WRFX 4.2 8

123
{νarγτFπorFlχρτtFlonρSlχvνμFnνutralFpartχγlνsFproμuγνμFχnFppFγollχsχonsFatFNsqrt{s}FeFXZ~matτrmF{}ν’}OF
anμFμνγayχnρFχntoFγollχmatνμFlνptonsForFlχρτtFτaμronsFwχtτFtτνFi}ti{FμνtνγtorTFEuropeanqPhysicalq
JournalqCRF2020RF8WRFX

4.2 8

122 xνrπormanγνFoπFtτνFmχssχnρFtransvνrsνFmomνntumFtrχρρνrsFπorFtτνFi}ti{FμνtνγtorFμurχnρFzunSYF
μataFtakχnρTFJournalqofqHighqEnergyqPhysicsRF2020RFYWYWRFX 5.4 8

121 uνasurνmνntsFoπFtopSquarkFpaχrFspχnFγorrνlatχonsFχnFtτνFNνmuFOFγτannνlFatFNsqrt{s}FeFXZOF}ν’FusχnρF
ppFγollχsχonsFχnFtτνFi}ti{FμνtνγtorTFEuropeanqPhysicalqJournalqCRF2020RF8WRFX 4.2 8

120
{νarγτFπorFnνwFpτνnomνnaFχnFνvνntsFwχtτFtwoFopposχtνSγτarρνFlνptonsRFψνtsFanμFmχssχnρFtransvνrsνF
momνntumFχnFppFγollχsχonsFatFNFsqrt{matτrm{s}}FOFeFXZF}ν’FwχtτFtτνFi}ti{FμνtνγtorTFJournalqofqHighq
EnergyqPhysicsRF2021RFYWYXRFX

5.4 8

119
{νarγτFπorFτνavyFrνsonanγνsFμνγayχnρFχntoFaFpaχrFoπF±FΥosonsFχnFtτνFNνllF−QνllF−SνllFM−QνllFM−SOFanμFNνllF
−QνllF−SnuF{{Υar{nuF}}}OFπχnalFstatνsFusχnρFXZaFNmatτrmF{πΥ}−{SX}OFoπFprotonâ��protonFγollχsχonsFatF
Nsqrt{s}FeFXZRO}ν’FwχtτFtτνFi}ti{FμνtνγtorTFEuropeanqPhysicalqJournalqCRF2021RF8XRFX

4.2 8

118 {νarγτFπorFγτarρνμFpχρρsFΥosonsFμνγayχnρFχntoFaFtopFquarkFanμFaFΥottomFquarkFatFNFsqrt{matτrm{s}}F
OFeFXZF}ν’FwχtτFtτνFi}ti{FμνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2021RFYWYXRFX 5.4 8
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117
{νarγτFπorFtτνF{tanμarμFuoμνlFpχρρsFΥosonFproμuγνμFΥyFvνγtorSΥosonFπusχonFanμFμνγayχnρFtoF
ΥottomFquarksFχnFNFsqrt{s}e8FOF}ν’FppFγollχsχonsFwχtτFtτνFi}ti{FμνtνγtorTFJournalqofqHighqEnergyq
PhysicsRF2016RFYWX^RFX

5.4 8

116
{νarγτFπorFsquarksFanμFρluχnosFχnFπχnalFstatνsFwχtτFψνtsFanμFmχssχnρFtransvνrsνFmomνntumFusχnρFXZaF
πΥâ��XFoπFNFsqrt{s}FOFeFXZF}ν’FppFγollχsχonFμataFwχtτFtτνFi}ti{FμνtνγtorTFJournalqofqHighqEnergyqPhysicsRF
2021RFYWYXRFX

5.4 8

115 xromptFanμFnonSpromptFνllχptχγFπlowFχnFxΥQxΥFγollχsχonsFatF}νvFwχtτFtτνFi}ti{FμνtνγtorTFEuropeanq
PhysicalqJournalqCRF2018RF_8RF_8[ 4.2 8

114 {νarγτFπorFπlavourSγτanρχnρFnνutralFγurrνntFtopSquarkFμνγaysFtFSfFq±FχnFprotonSprotonFγollχsχonsFatFNF
sqrt{s}eXZFOF}ν’FwχtτFtτνFi}ti{FμνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2018RFYWX8RFX 5.4 8

113 uνasurνmνntsFoπFχnγlusχvνFanμFμχππνrνntχalFπχμuγχalFγrossSsνγtχonsFoπFNtΥar{t}ρammaFOFproμuγtχonFχnF
lνptonχγFπχnalFstatνsFatFNsqrt{s}eXZ~tνxtF{}ν’}OFχnFi}ti{TFEuropeanqPhysicalqJournalqCRF2019RF_aRFX 4.2 7

112 {νarγτFπorFnνwFpτνnomνnaFχnFτχρτSmassFπχnalFstatνsFwχtτFaFpτotonFanμFaFψνtFπromFγollχsχonsFatFeF
XZ´ }ν’FwχtτFtτνFi}ti{FμνtνγtorTFEuropeanqPhysicalqJournalqCRF2018RF_8RFXWY 4.2 7

111
{νarγτFπorFsquarksFanμFρluχnosFχnFνvνntsFwχtτFτaμronχγallyFμνγayχnρFtauFlνptonsRFψνtsFanμFmχssχnρF
transvνrsνFmomνntumFχnFprotonSprotonFγollχsχonsFatF[normulabFsννFtνxtℓ´ }ν’FrνγorμνμFwχtτFtτνF
i}ti{FμνtνγtorTFEuropeanqPhysicalqJournalqCRF2016RF_^RF^8Z

4.2 7

110
uνasurνmνntFoπFμχππνrνntχalFγrossFsνγtχonsFanμF–QV–â��FγrossSsνγtχonFratχosFπorF–FΥosonFproμuγtχonF
χnFassoγχatχonFwχtτFψνtsFatFNFsqrt{s}e8FOF}ν’FwχtτFtτνFi}ti{FμνtνγtorTFJournalqofqHighqEnergyqPhysicsRF
2018RFYWX8RFX

5.4 7

109 {νarγτFπorFlarρνFmχssχnρFtransvνrsνFmomνntumFχnFassoγχatχonFwχtτFonνFtopSquarkFχnFprotonSprotonF
γollχsχonsFatFNFsqrt{s}FOFeFXZF}ν’FwχtτFtτνFi}ti{FμνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2019RFYWXaRFX 5.4 7

108 uνasurνmνntFoπFtτνFNFtovνrlχnν{t}ρammaFOFproμuγtχonFγrossFsνγtχonFχnFprotonSprotonFγollχsχonsFatFNF
sqrt{s}e8FOF}ν’FwχtτFtτνFi}ti{FμνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2017RFYWX_RFX 5.4 7

107 uνasurνmνntsFoπFtopSquarkFpaχrFtoF±SΥosonFγrossSsνγtχonFratχosFatFNFsqrt{s}eXZFOFRF8RF_F}ν’FwχtτFtτνF
i}ti{FμνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2017RFYWX_RFX 5.4 7

106
{νarγτFπorFμχrνγtFtopFsquarkFpaχrFproμuγtχonFχnFνvνntsFwχtτFaFpχρρsForF±FΥosonRFanμFmχssχnρF
transvνrsνFmomνntumFχnFNFsqrt{s}eXZFOF}ν’FppFγollχsχonsFwχtτFtτνFi}ti{FμνtνγtorTFJournalqofqHighq
EnergyqPhysicsRF2017RFYWX_RFX

5.4 7

105
{νarγτFπorFnνwFpτνnomνnaFχnFaFlνptonFplusFτχρτFψνtFmultχplχγχtyFπχnalFstatνFwχtτFtτνFi}ti{F
νxpνrχmνntFusχnρFNFsqrt{s}eXZFOF}ν’FprotonSprotonFγollχsχonFμataTFJournalqofqHighqEnergyqPhysicsRF
2017RFYWX_RFX

5.4 7

104 {tuμχνsFoπF±˛‡FproμuγtχonFχnFassoγχatχonFwχtτFaFτχρτSmassFμχψνtFsystνmFχnFppFγollχsχonsFatFNFsqrt{s}e8FOF
}ν’FwχtτFtτνFi}ti{FμνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2017RFYWX_RFX 5.4 7

103
inalysχsFoπFtτνF–tΥFvνrtνxFπromFtτνFmνasurνmνntFoπFtrχplνSμχππνrνntχalFanρularFμνγayFratνsFoπF
sχnρlνFtopFquarksFproμuγνμFχnFtτνFtSγτannνlFatFNFsqrt{s}e8FOF}ν’FwχtτFtτνFi}ti{FμνtνγtorTFJournalqofq
HighqEnergyqPhysicsRF2017RFYWX_RFX

5.4 7

102 {νarγτFπorFtypνSqqqFsννsawFτνavyFlνptonsFχnFμχlνptonFπχnalFstatνsFχnFppFγollχsχonsFatFNFsqrt{s}FeFXZR{tνxtF
{}ν’}}FOFwχtτFtτνFi}ti{FμνtνγtorTFEuropeanqPhysicalqJournalqCRF2021RF8XRFX 4.2 7

101
{νarγτFπorFaFτνavyFpχρρsFΥosonFμνγayχnρFχntoFaF±FΥosonFanμFanotτνrFτνavyFpχρρsFΥosonFχnFtτνFNνllF
νllFΥΥOFanμFNνllFνllF––OFπχnalFstatνsFχnFppFγollχsχonsFatFNsqrt{s}eXZOFNtνxtF{}ν’}OFwχtτFtτνFi}ti{F
μνtνγtorTFEuropeanqPhysicalqJournalqCRF2021RF8XRFX

4.2 7

100 uνasurνmνntFoπFtτνF[normulabFsννFtνxtℓFμχψνtFγrossFsνγtχonFχnFγollχsχonsFatF[normulabFsννFtνxtℓ´ }ν’F
wχtτFtτνFi}ti{FμνtνγtorTFEuropeanqPhysicalqJournalqCRF2016RF_^RF^_W 4.2 7
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99 {νarγτFπorFnνwFpτνnomνnaFχnFμχππνrνntSπlavourFτχρτSmassFμχlνptonFπχnalFstatνsFχnFγollχsχonsFatF
[normulabFsννFtνxtℓ´ }νvFwχtτFtτνFi}ti{FμνtνγtorTFEuropeanqPhysicalqJournalqCRF2016RF_^RF][X 4.2 7

98 {νarγτFπorFμχrνγtFtopFsquarkFpaχrFproμuγtχonFχnFπχnalFstatνsFwχtτFtwoFtauFlνptonsFχnFγollχsχonsFatF
[normulabFsννFtνxtℓ´ }ν’FwχtτFtτνFi}ti{FμνtνγtorTFEuropeanqPhysicalqJournalqCRF2016RF_^RF8X 4.2 7

97 uνasurνmνntFoπFN–−pmFOFΥosonFproμuγtχonFχnFxΥQxΥFγollχsχonsFatFNsqrt{s√{matτrm{vv}}}FeF
]TWY~tνxtF{}ν}tνxtF{’}OFwχtτFtτνFi}ti{FμνtνγtorTFEuropeanqPhysicalqJournalqCRF2019RF_aRFX 4.2 7

96 {νarγτFπorFΥottomSsquarkFpaχrFproμuγtχonFwχtτFtτνFi}ti{FμνtνγtorFχnFπχnalFstatνsFγontaχnχnρFpχρρsF
ΥosonsRFΥSψνtsFanμFmχssχnρFtransvνrsνFmomνntumTFJournalqofqHighqEnergyqPhysicsRF2019RFYWXaRFX 5.4 7

95 uνasurνmνntsFoπF–pFanμF±pFproμuγtχonFχnFtτνFNpFrχρτtarrowFΥΥar{Υ}OFμνγayFγτannνlFχnFppF
γollχsχonsFatFNXZRtνxtF{}ν}tνxtF{’}OFwχtτFtτνFi}ti{FμνtνγtorTFEuropeanqPhysicalqJournalqCRF2021RF8XRFX 4.2 7

94 iFnνwFmνtτoμFtoFμχstχnρuχsτFτaμronχγallyFμνγayχnρFΥoostνμFΥosonsFπromFΥosonsFusχnρFtτνFi}ti{F
μνtνγtorTFEuropeanqPhysicalqJournalqCRF2016RF_^RFYZ8 4.2 6

93 {νarγτFπorFmχγrosγopχγFΥlaγkFτolνsFanμFstrχnρFΥallsFχnFπχnalFstatνsFwχtτFlνptonsFanμFψνtsFwχtτFtτνF
i}ti{FμνtνγtorFatFNFsqrt{s}FOFeF8F}ν’TFJournalqofqHighqEnergyqPhysicsRF2014RFYWX[RFX 5.4 6

92
uνasurνmνntsFoπFγτarρνFanμFkxFasymmνtrχνsFχnFΥSτaμronFμνγaysFusχnρFtopSquarkFνvνntsFγollνγtνμF
ΥyFtτνFi}ti{FμνtνγtorFχnFppFγollχsχonsFatFNFsqrt{s}e8FOF}ν’TFJournalqofqHighqEnergyqPhysicsRF2017RF
YWX_RFX

5.4 6

91 }opSquarkFmassFmνasurνmνntFχnFtτνFallSτaμronχγFNFtovνrlχnν{t}FOFμνγayFγτannνlFatFNFsqrt{s}e8FOF}ν’F
wχtτFtτνFi}ti{FμνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2017RFYWX_RFX 5.4 6

90 {νarγτFπorFNFtovνrlχnν{t}FOFrνsonanγνsFχnFπullyFτaμronχγFπχnalFstatνsFχnFppFγollχsχonsFatFNFsqrt{s}FOFeFXZF
}ν’FwχtτFtτνFi}ti{FμνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2020RFYWYWRFX 5.4 6

89
{νarγτFπorFnνwFpτνnomνnaFwχtτFtopFquarkFpaχrsFχnFπχnalFstatνsFwχtτFonνFlνptonRFψνtsRFanμFmχssχnρF
transvνrsνFmomνntumFχnFppFγollχsχonsFatFNFsqrt{s}FOFeFXZF}ν’FwχtτFtτνFi}ti{FμνtνγtorTFJournalqofq
HighqEnergyqPhysicsRF2021RFYWYXRFX

5.4 6

88
{νarγτFπorFnνwFpτνnomνnaFχnFπχnalFstatνsFwχtτFΥSψνtsFanμFmχssχnρFtransvνrsνFmomνntumFχnFNF
sqrt{matτrm{s}}FOFeFXZF}ν’FppFγollχsχonsFwχtτFtτνFi}ti{FμνtνγtorTFJournalqofqHighqEnergyqPhysicsRF
2021RFYWYXRFX

5.4 6

87
{νarγτFπorFpaχrFproμuγtχonFoπFtτχrμSρνnνratχonFsγalarFlνptoquarksFμνγayχnρFχntoFaFtopFquarkFanμFaF
ˇ�SlνptonFχnFppFγollχsχonsFatFNFsqrt{s}FOFeFXZF}ν’FwχtτFtτνFi}ti{FμνtνγtorTFJournalqofqHighqEnergyq
PhysicsRF2021RFYWYXRFX

5.4 6

86
uνasurνmνntFoπFtτνFNF±ρammaFtoFnuFovνrlχnν{nu}ρammaFOFproμuγtχonFγrossFsνγtχonFχnFppFγollχsχonsF
atFNFsqrt{s}eXZFOF}ν’FwχtτFtτνFi}ti{FμνtνγtorFanμFlχmχtsFonFanomalousFtrχplνFρauρνSΥosonF
γouplχnρsTFJournalqofqHighqEnergyqPhysicsRF2018RFYWX8RFX

5.4 6

85 {νarγτFπorFνxγlusχvνFpχρρsFanμF±FΥosonFμνγaysFtoFg˛‡FanμFˇ�˛‡FwχtτFtτνFi}ti{FμνtνγtorTFJournalqofq
HighqEnergyqPhysicsRF2018RFYWX8RFX 5.4 6

84
uνasurνmνntFoπFψνtFaγtχvχtyFproμuγνμFχnFtopSquarkFνvνntsFwχtτFanFνlνγtronRFaFmuonFanμFtwoF
StaρρνμFψνtsFχnFtτνFπχnalFstatνFχnFγollχsχonsFatF[normulabFsννFtνxtℓF}ν’FwχtτFtτνFi}ti{FμνtνγtorTF
EuropeanqPhysicalqJournalqCRF2017RF__RFYYW

4.2 5

83 uνasurνmνntFoπFtτνFratχoFoπFγrossFsνγtχonsFπorFχnγlusχvνFχsolatνμSpτotonFproμuγtχonFχnFppFγollχsχonsF
atFNFsqrt{s}FOFeFXZFanμF8F}ν’FwχtτFtτνFi}ti{FμνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2019RFYWXaRFX 5.4 5

82 uνasurνmνntFoπFμχππνrνntχalFγrossSsνγtχonsFoπFaFsχnρlνFtopFquarkFproμuγνμFχnFassoγχatχonFwχtτFaF
ΥosonFatFwχtτFi}ti{TFEuropeanqPhysicalqJournalqCRF2018RF_8RFX8^ 4.2 5
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81 {νarγτFπorFpχρρsFanμF±FjosonFlνγaysFtoFg˛‡FwχtτFtτνFi}ti{FlνtνγtorTFPhysicalqReviewqLettersRF2016RF
XX_RFXXX8WY 7.4 5

80 uνasurνmνntFoπFΥSτaμronFpaχrFproμuγtχonFwχtτFtτνFi}ti{FμνtνγtorFχnFprotonSprotonFγollχsχonsFatFNF
sqrt{s}e8FOF}ν’TFJournalqofqHighqEnergyqPhysicsRF2017RFYWX_RFX 5.4 5

79 uνasurνmνntFoπFπourSψνtFμχππνrνntχalFγrossFsνγtχonsFχnFNFsqrt{s}e8FOF}ν’FprotonSprotonFγollχsχonsF
usχnρFtτνFi}ti{FμνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2015RFYWX]RFXS_^ 5.4 5

78
uνasurνmνntsFoπFtτνFproμuγtχonFγrossSsνγtχonFπorFaF±FΥosonFχnFassoγχatχonFwχtτFΥSψνtsFχnF
protonSprotonFγollχsχonsFatFNFsqrt{s}FOFeFXZF}ν’FwχtτFtτνFi}ti{FμνtνγtorTFJournalqofqHighqEnergyq
PhysicsRF2020RFYWYWRFX

5.4 5

77
{νarγτFπorFtτνFppFSfFNFΥovνrlχnν{Υ}Υovνrlχnν{Υ}FOFproγνssFvχaFvνγtorSΥosonFπusχonFproμuγtχonFusχnρF
protonSprotonFγollχsχonsFatFNFsqrt{s}FOFeFXZF}ν’FwχtτFtτνFi}ti{FμνtνγtorTFJournalqofqHighqEnergyq
PhysicsRF2020RFYWYWRFX

5.4 5

76 wΥsνrvatχonFoπFtτνFassoγχatνμFproμuγtχonFoπFaFtopFquarkFanμFaF±FΥosonFχnFppFγollχsχonsFatFNFsqrt{s}FOeF
XZF}ν’FwχtτFtτνFi}ti{FμνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2020RFYWYWRFX 5.4 5

75 uνasurνmνntFoπFlχρτtSΥySlχρτtFsγattνrχnρFanμFsνarγτFπorFaxχonSlχkνFpartχγlνsFwχtτFYTYFnΥâ��XFoπFxΥQxΥF
μataFwχtτFtτνFi}ti{FμνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2021RFYWYXRFX 5.4 5

74
{νarγτFπorFpaχrFproμuγtχonFoπFsγalarFlνptoquarksFμνγayχnρFχntoFπχrstSForFsνγonμSρνnνratχonFlνptonsF
anμFtopFquarksFχnFprotonâ��protonFγollχsχonsFatFNsqrt{s}OFeFXZF}ν’FwχtτFtτνFi}ti{FμνtνγtorTFEuropeanq
PhysicalqJournalqCRF2021RF8XRFX

4.2 5

73
uνasurνmνntFoπFνvνntSsτapνFoΥsνrvaΥlνsFχnF[normulabFsννFtνxtℓFνvνntsFχnFγollχsχonsFatF[normulabF
sννFtνxtℓ´ [normulabFsννFtνxtℓFwχtτFtτνFi}ti{FμνtνγtorFatFtτνFtpkTFEuropeanqPhysicalqJournalqCRF2016RF
_^RFZ_]

4.2 5

72 uνasurνmνntFoπFtτνFrνlatχvνFwχμtτFμχππνrνnγνFoπFtτνFNF{j}−WτΥox{S}F{ovνrlχnν{j}}−WFOFsystνmFwχtτF
tτνFi}ti{FμνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2016RFYWX^RFX 5.4 5

71 lχππνrνntχalFγrossSsνγtχonFmνasurνmνntsFπorFtτνFνlνγtrowνakFproμuγtχonFoπFμχψνtsFχnFassoγχatχonF
wχtτFaF±FΥosonFχnFprotonâ��protonFγollχsχonsFatFi}ti{TFEuropeanqPhysicalqJournalqCRF2021RF8XRFX 4.2 5

70 {νarγτFπorFμarkFmattνrFχnFassoγχatχonFwχtτFanFνnνrρνtχγFpτotonFχnFppFγollχsχonsFatFNFsqrt{s}FOFeFXZF}ν’F
wχtτFtτνFi}ti{FμνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2021RFYWYXRFX 5.4 5

69 uνasurνmνntFoπFγolourFπlowFusχnρFψνtSpullFoΥsνrvaΥlνsFχnFνvνntsFwχtτFtτνFi}ti{FνxpνrχmνntFatTF
EuropeanqPhysicalqJournalqCRF2018RF_8RF8[_ 4.2 5

68 uνasurνmνntFoπFtτνFχnγlusχvνFanμFπχμuγχalFproμuγtχonFγrossSsνγtχonsFχnFtτνFlνptonQψνtsFγτannνlFχnF
γollχsχonsFatFwχtτFtτνFi}ti{FμνtνγtorTFEuropeanqPhysicalqJournalqCRF2018RF_8RF[8_ 4.2 5

67 uνasurνmνntFoπFψνtFaγtχvχtyFχnFtopFquarkFνvνntsFusχnρFtτνFν˛…FπχnalFstatνFwχtτFtwoFΥStaρρνμFψνtsFχnFppF
γollχsχonsFatFNFsqrt{s}e8FOF}ν’FwχtτFtτνFi}ti{FμνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2016RFYWX^RFX 5.4 4

66 {νarγτFπorFτνavyFμχΥosonFrνsonanγνsFχnFsνmχlνptonχγFπχnalFstatνsFχnFppFγollχsχonsFatFNsqrt{s}eXZOF}ν’F
wχtτFtτνFi}ti{FμνtνγtorTFEuropeanqPhysicalqJournalqCRF2020RF8WRFX 4.2 4

65 ilχρnmνntFoπFtτνFi}ti{FqnnνrFlνtνγtorFχnFzunFYTFEuropeanqPhysicalqJournalqCRF2020RF8WRFX 4.2 4

64 uνasurνmνntFoπFrVˇ�FproμuγtχonFχnFassoγχatχonFwχtτFaF–´–FΥosonFwχtτFppFμataFatF8F}ν’TFJournalqofq
HighqEnergyqPhysicsRF2020RFYWYWRFX 5.4 4
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63
uνasurνmνntFoπFtτνFχnγlusχvνFγrossSsνγtχonFπorFtτνFproμuγtχonFoπFψνtsFχnFassoγχatχonFwχtτFaF±FΥosonF
χnFprotonâ��protonFγollχsχonsFatF8F}ν’FusχnρFtτνFi}ti{FμνtνγtorTFEuropeanqPhysicalqJournalqCRF2019RF
_aRFX

4.2 4

62
uνasurνmνntsFoπFμχππνrνntχalFγrossFsνγtχonsFoπFtopFquarkFpaχrFproμuγtχonFχnFassoγχatχonFwχtτFψνtsFχnF
ppFγollχsχonsFatFNFsqrt{s}eXZFOF}ν’FusχnρFtτνFi}ti{FμνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2018RF
YWX8RFX

5.4 4

61 {νarγτFπorFμarkFmattνrFproμuγνμFχnFassoγχatχonFwχtτFaFsχnρlνFtopFquarkFχnFNsqrt{s}eXZOF}ν’FNppOF
γollχsχonsFwχtτFtτνFi}ti{FμνtνγtorTFEuropeanqPhysicalqJournalqCRF2021RF8XRFX 4.2 4

60 uνasurνmνntFoπFlonρSranρνFtwoSpartχγlνFazχmutτalFγorrνlatχonsFχnF±SΥosonFtaρρνμFppFγollχsχonsFatF
Nsqrt{s}e8OFanμFXZF}ν’TFEuropeanqPhysicalqJournalqCRF2020RF8WRFX 4.2 3

59 uνasurνmνntFoπFpolarχsatχonFχnFμνγaysFχnFprotonSprotonFγollχsχonsFatF}ν’FwχtτFtτνFi}ti{FμνtνγtorTF
EuropeanqPhysicalqJournalqCRF2018RF_8RFX^Z 4.2 3

58 {νarγτFπorFνxγχtνμFνlνγtronsFsχnρlyFproμuγνμFχnFprotonâ��protonFγollχsχonsFatFJJsqrt{s}F~e~XZ~tνxtF
{}ν}tνxtF{’}JJFwχtτFtτνFi}ti{FνxpνrχmνntFatFtτνFtpkTFEuropeanqPhysicalqJournalqCRF2019RF_aRF 4.2 3

57 uνasurνmνntFoπFtτνFkFtFsplχttχnρFsγalνsFχnF±FSfFâ��â��FνvνntsFχnFppFγollχsχonsFatFNFsqrt{s}e8FOF}ν’FwχtτFtτνF
i}ti{FμνtνγtorTFJournalqofqHighqEnergyqPhysicsRF2017RFYWX_RFX 5.4 3

56 {tuμyFoπFtτνFspχnFanμFparχtyFoπFtτνFpχρρsFΥosonFχnFμχΥosonFμνγaysFwχtτFtτνFi}ti{FμνtνγtorF2015RF
_]RFX 3

55 i}ti{FzunFXFsνarγτνsFπorFμχrνγtFpaχrFproμuγtχonFoπFtτχrμSρνnνratχonFsquarksFatFtτνFtarρνFpaμronF
kollχμνrF2015RF_]RFX 3

54 uνasurνmνntFoπFJJs√{−WJJFanμFJJtamΥμaF−WJJFproμuγtχonFχnFJJtFΥar{t}JJFμχlνptonχγFνvνntsFχnFppF
γollχsχonsFatFJJsqrt{s}FeJJF_F}ν’FwχtτFtτνFi}ti{FμνtνγtorTFEuropeanqPhysicalqJournalqCRF2019RF_aRFX 4.2 3

53 lνtνrmχnatχonFoπFψνtFγalχΥratχonFanμFνnνrρyFrνsolutχonFχnFprotonâ��protonFγollχsχonsFatFNsqrt{s}FeF
8~τΥoxF{}ν’}OFusχnρFtτνFi}ti{FμνtνγtorTFEuropeanqPhysicalqJournalqCRF2020RF8WRFX 4.2 3

52 uνasurνmνntFoπFtτνFχnγlusχvνFψνtFγrossSsνγtχonFχnFprotonSprotonFγollχsχonsFatFNFsqrt{s}e_FOF}ν’FusχnρF
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