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447 kombψnνμFuν≥surνmνntFoπFtτνFpψρρsFjosonFu≥ssFψnFppFkollψsψonsF≥tFsqrt¯s]e^F≥nμF_F|ν~FwψtτFtτνF
i|ti{F≥nμFku{FmxpνrψmνntsTFPhysicalsReviewsLettersRF2015RFWWZRFWaW_VY 7.4 709

446
uν≥surνmνntsFoπFtτνFpψρρsFbosonFproμuγtψonF≥nμFμνγ≥yFr≥tνsF≥nμFγonstr≥ψntsFonFψtsFγouplψnρsF
πromF≥FγombψnνμFi|ti{F≥nμFku{F≥n≥lysψsFoπFtτνFtpkFppFγollψsψonFμ≥t≥F≥tFNFsqrt{s}e^FOF≥nμF_F|ν~TF
JournalsofsHighsEnergysPhysicsRF2016RFXVW]RFW

5.4 364

445 xνrπorm≥nγνFoπFtτνFi|ti{FtrψρρνrFsystνmFψnFXVW[TFEuropeansPhysicalsJournalsCRF2017RF^^RFYW^ 4.2 272

444 uuonFrνγonstruγtψonFpνrπorm≥nγνFoπFtτνFi|ti{FμνtνγtorFψnFprotonSprotonFγollψsψonFμ≥t≥F≥tF
¯normul≥bFsννFtνxt]eWY´ |ν~TFEuropeansPhysicalsJournalsCRF2016RF^]RFXaX 4.2 263

443
{ν≥rγτFπorFnνwFpτνnomνn≥FψnFπψn≥lFst≥tνsFwψtτF≥nFνnνrρνtψγFjνtF≥nμFl≥rρνFmψssψnρFtr≥nsvνrsνF
momνntumFψnFγollψsψonsF≥tF¯normul≥bFsννFtνxt]|ν~FwψtτFtτνFi|ti{FμνtνγtorTFEuropeansPhysicals
JournalsCRF2015RF^[RFXaa

4.2 202

442 tumψnosψtyFμνtνrmψn≥tψonFψnFγollψsψonsF≥tF¯normul≥bFsννFtνxt]FeF_F|ν~FusψnρFtτνFi|ti{FμνtνγtorF≥tF
tτνFtpkTFEuropeansPhysicalsJournalsCRF2016RF^]RF][Y 4.2 188

441
uν≥surνmνntsFoπFtτνFpψρρsFbosonFproμuγtψonF≥nμFμνγ≥yFr≥tνsF≥nμFγouplψnρFstrνnρtτsFusψnρF
γollψsψonFμ≥t≥F≥tF¯normul≥bFsννFtνxt]F≥nμF_´ |ν~FψnFtτνFi|ti{FνxpνrψmνntTFEuropeansPhysicalsJournalsC
RF2016RF^]RF]

4.2 185

440 |opoloρψγ≥lFγνllFγlustνrψnρFψnFtτνFi|ti{Fγ≥lorψmνtνrsF≥nμFψtsFpνrπorm≥nγνFψnFtpkFzunFWTFEuropeans
PhysicalsJournalsCRF2017RF^^RFZaV 4.2 177

439 xνrπorm≥nγνFoπFpψlνSupFmψtψρ≥tψonFtνγτnψquνsFπorFjνtsFψnF¯normul≥bFsννFtνxt]FγollψsψonsF≥tF¯normul≥bF
sννFtνxt]´ |ν~FusψnρFtτνFi|ti{FμνtνγtorTFEuropeansPhysicalsJournalsCRF2016RF^]RF[_W 4.2 148

438 wbsνrv≥tψonFoπFtonρSz≥nρνFmllψptψγFizψmutτ≥lFinψsotropψνsFψnFsqrt¯s]eWYF≥nμFXT^]´ |ν~FppFkollψsψonsF
wψtτFtτνFi|ti{FlνtνγtorTFPhysicalsReviewsLettersRF2016RFWW]RFW^XYVW 7.4 140

437
{ν≥rγτFπorFnνwFτψρτSm≥ssFpτνnomνn≥FψnFtτνFμψlνptonFπψn≥lFst≥tνFusψnρFY]Fπbâ��WFoπFprotonSprotonF
γollψsψonFμ≥t≥F≥tFNFsqrt{s}eWYFOF|ν~FwψtτFtτνFi|ti{FμνtνγtorTFJournalsofsHighsEnergysPhysicsRF2017RF
XVW^RFW

5.4 126

436
kombψnνμFmν≥surνmνntsFoπFpψρρsFbosonFproμuγtψonF≥nμFμνγ≥yFusψnρFupFtoF_VFFπbâ��WFoπF
protonSprotonFγollψsψonFμ≥t≥F≥tFseWYFF|ν~FγollνγtνμFwψtτFtτνFi|ti{FνxpνrψmνntTFPhysicalsReviewsDRF
2020RFWVWRF

4.9 121

435
wbsνrv≥tψonFoπFpψρρsFbosonFproμuγtψonFψnF≥ssoγψ≥tψonFwψtτF≥FtopFqu≥rkFp≥ψrF≥tFtτνFtpkFwψtτFtτνF
i|ti{FμνtνγtorTFPhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsRF
2018RF^_ZRFW^YSWaW

4.2 118

434 rνtFνnνrρyFsγ≥lνFmν≥surνmνntsF≥nμFtτνψrFsystνm≥tψγFunγνrt≥ψntψνsFψnFprotonSprotonFγollψsψonsF≥tF
seWYFF|ν~FwψtτFtτνFi|ti{FμνtνγtorTFPhysicalsReviewsDRF2017RFa]RF 4.9 116

433 {tuμyFoπFtτνFspψnF≥nμFp≥rψtyFoπFtτνFpψρρsFbosonFψnFμψbosonFμνγ≥ysFwψtτFtτνFi|ti{FμνtνγtorTF
EuropeansPhysicalsJournalsCRF2015RF^[RFZ^] 4.2 104

432
{ν≥rγτFπorFnνwFpτνnomνn≥FψnFμψjνtFm≥ssF≥nμF≥nρul≥rFμψstrψbutψonsFπromFppFγollψsψonsF≥tFseWY´ |ν~F
wψtτFtτνFi|ti{FμνtνγtorTFPhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-Energys
PhysicsRF2016RF^[ZRFYVXSYXX

4.2 104

431 {ν≥rγτFπorFμ≥rkFm≥ttνrF≥nμFotτνrFnνwFpτνnomνn≥FψnFνvνntsFwψtτF≥nFνnνrρνtψγFjνtF≥nμFl≥rρνFmψssψnρF
tr≥nsvνrsνFmomνntumFusψnρFtτνFi|ti{FμνtνγtorTFJournalsofsHighsEnergysPhysicsRF2018RFXVW_RFW 5.4 101
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430
{ν≥rγτFπorFtτνF{t≥nμ≥rμFuoμνlFpψρρsFbosonFproμuγνμFψnF≥ssoγψ≥tψonFwψtτFtopFqu≥rksF≥nμFμνγ≥yψnρF
ψntoF¯normul≥bFsννFtνxt]FψnF¯normul≥bFsννFtνxt]FγollψsψonsF≥tF¯normul≥bFsννFtνxt]FwψtτFtτνFi|ti{F
μνtνγtorTFEuropeansPhysicalsJournalsCRF2015RF^[RFYZa

4.2 94

429 uν≥surνmνntFoπFtτνFqnνl≥stψγFxrotonSxrotonFkrossF{νγtψonF≥tFsqrt¯s]eWYFF|ν~FwψtτFtτνFi|ti{F
lνtνγtorF≥tFtτνFtpkTFPhysicalsReviewsLettersRF2016RFWW^RFW_XVVX 7.4 92

428 konstr≥ψntsFonFnνwFpτνnomνn≥Fvψ≥FpψρρsFbosonFγouplψnρsF≥nμFψnvψsψblνFμνγ≥ysFwψtτFtτνFi|ti{F
μνtνγtorTFJournalsofsHighsEnergysPhysicsRF2015RFXVW[RFW 5.4 91

427 wbsνrv≥tψonFoπFpSfbb´flFμνγ≥ysF≥nμF~pFproμuγtψonFwψtτFtτνFi|ti{FμνtνγtorTFPhysicssLetters,sSectionsB:s
Nuclear,sElementarysParticlesandsHigh-EnergysPhysicsRF2018RF^_]RF[aS_] 4.2 87

426
{ν≥rγτFπorF≥μμψtψon≥lFτν≥vyFnνutr≥lFpψρρsF≥nμFρ≥uρνFbosonsFψnFtτνFμψt≥uFπψn≥lFst≥tνFproμuγνμFψnFY]F
πbâ��WFoπFppFγollψsψonsF≥tFNFsqrt{s}eWYFOF|ν~FwψtτFtτνFi|ti{FμνtνγtorTFJournalsofsHighsEnergysPhysicsRF
2018RFXVW_RFW

5.4 81

425 uν≥surνmνntsFoπFpψρρsFbosonFpropνrtψνsFψnFtτνFμψpτotonFμνγ≥yFγτ≥nnνlFwψtτFY]FFπbâ��WFoπFppF
γollψsψonFμ≥t≥F≥tFseWYFF|ν~FwψtτFtτνFi|ti{FμνtνγtorTFPhysicalsReviewsDRF2018RFa_RF 4.9 74

424
{ν≥rγτFπorFproμuγtψonFoπF¯normul≥bFsννFtνxt]Frνson≥nγνsFμνγ≥yψnρFtoF≥FlνptonRFnνutrψnoF≥nμFjνtsFψnF
¯normul≥bFsννFtνxt]FγollψsψonsF≥tF¯normul≥bFsννFtνxt]´ |ν~FwψtτFtτνFi|ti{FμνtνγtorTFEuropeansPhysicals
JournalsCRF2015RF^[RFXVa

4.2 73

423 {ν≥rγτνsFπorFsγ≥l≥rFlνptoqu≥rksFψnFγollψsψonsF≥tF¯normul≥bFsννFtνxt]FeF_´ |ν~FwψtτFtτνFi|ti{FμνtνγtorTF
EuropeansPhysicalsJournalsCRF2016RF^]RF[ 4.2 68

422 {ν≥rγτFπorFpψρρsFbosonFp≥ψrFproμuγtψonFψnFtτνF¯normul≥bFsννFtνxt]Fπψn≥lFst≥tνFπromFγollψsψonsF≥tF
¯normul≥bFsννFtνxt]F|ν~wψtτFtτνFi|ti{FμνtνγtorTFEuropeansPhysicalsJournalsCRF2015RF^[RFZWX 4.2 66

421 {ν≥rγτFπorFτψρτSm≥ssFμψbosonFrνson≥nγνsFwψtτFbosonSt≥ρρνμFjνtsFψnFprotonSprotonFγollψsψonsF≥tFNF
sqrt{s}e_FOF|ν~FwψtτFtτνFi|ti{FμνtνγtorTFJournalsofsHighsEnergysPhysicsRF2015RFXVW[RFWSYa 5.4 66

420 xνrπorm≥nγνFoπFmψssψnρFtr≥nsvνrsνFmomνntumFrνγonstruγtψonFwψtτFtτνFi|ti{FμνtνγtorFusψnρF
protonSprotonFγollψsψonsF≥tTFEuropeansPhysicalsJournalsCRF2018RF^_RFaVY 4.2 66

419 {ν≥rγτFπorFτν≥vyFu≥jor≥n≥FnνutrψnosFwψtτFtτνFi|ti{FμνtνγtorFψnFppFγollψsψonsF≥tFNFsqrt{s}e_FOF|ν~TF
JournalsofsHighsEnergysPhysicsRF2015RFXVW[RFW 5.4 65

418
uν≥surνmνntFoπF’´–F≥nμF SbosonFproμuγtψonFγrossFsνγtψonsFψnFppFγollψsψonsF≥tFseWYF|ν~FwψtτFtτνF
i|ti{FμνtνγtorTFPhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsRF
2016RF^[aRF]VWS]XW

4.2 64

417
uν≥surνmνntFoπFtτνFtr≥nsvνrsνFmomνntumF≥nμF¯normul≥bFsννFtνxt]FμψstrψbutψonsFoπFlrνllS—≥nF
lνptonFp≥ψrsFψnFprotonSprotonFγollψsψonsF≥tF¯normul≥bFsννFtνxt]´ |ν~FwψtτFtτνFi|ti{FμνtνγtorTF
EuropeansPhysicalsJournalsCRF2016RF^]RFXaW

4.2 63

416 mlνγtronFνππψγψνnγyFmν≥surνmνntsFwψtτFtτνFi|ti{FμνtνγtorFusψnρFXVWXFtpkFprotonSprotonFγollψsψonF
μ≥t≥TFEuropeansPhysicalsJournalsCRF2017RF^^RFWa[ 4.2 61

415 uν≥surνmνntFoπFtτνFSbosonFm≥ssFψnFppFγollψsψonsF≥tFwψtτFtτνFi|ti{FμνtνγtorTFEuropeansPhysicals
JournalsCRF2018RF^_RFWWV 4.2 59

414 {ν≥rγτFπorF≥FτψρτSm≥ssFpψρρsFbosonFμνγ≥yψnρFtoF≥F’FbosonFp≥ψrFψnFppFγollψsψonsF≥tFNFsqrt{s}e_FOF|ν~F
wψtτFtτνFi|ti{FμνtνγtorTFJournalsofsHighsEnergysPhysicsRF2016RFXVW]RFW 5.4 59

413 iFsν≥rγτFπorFNFtovνrlψnν{t}FOFrνson≥nγνsFusψnρFlνptonSplusSjνtsFνvνntsFψnFprotonSprotonFγollψsψonsF≥tFNF
sqrt{s}e_FOF|ν~FwψtτFtτνFi|ti{FμνtνγtorTFJournalsofsHighsEnergysPhysicsRF2015RFXVW[RFW 5.4 57
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412 konstr≥ψntsFonFtτνFoππSsτνllFpψρρsFbosonFsψρn≥lFstrνnρtτFψnFtτνFτψρτSm≥ssF≥nμFπψn≥lFst≥tνsFwψtτFtτνF
i|ti{FμνtνγtorTFEuropeansPhysicalsJournalsCRF2015RF^[RFYY[ 4.2 56

411 xrνγψsψonFmν≥surνmνntF≥nμFψntνrprνt≥tψonFoπFψnγlusψvνFRF≥nμFproμuγtψonFγrossFsνγtψonsFwψtτFtτνF
i|ti{FμνtνγtorTFEuropeansPhysicalsJournalsCRF2017RF^^RFY]^ 4.2 56

410 {ν≥rγτFπorFμoublyFγτ≥rρνμFpψρρsFbosonFproμuγtψonFψnFmultψSlνptonFπψn≥lFst≥tνsFwψtτFtτνFi|ti{F
μνtνγtorFusψnρFprotonSprotonFγollψsψonsF≥tTFEuropeansPhysicalsJournalsCRF2018RF^_RFWaa 4.2 55

409 {umm≥ryFoπFtτνFsν≥rγτνsFπorFsqu≥rksF≥nμFρluψnosFusψnρFNFsqrt{s}e_FOF|ν~FppFγollψsψonsFwψtτFtτνF
i|ti{FνxpνrψmνntF≥tFtτνFtpkTFJournalsofsHighsEnergysPhysicsRF2015RFXVW[RFW 5.4 55

408
{ν≥rγτFπorFproμuγtψonFoπFvνγtorSlψkνFqu≥rkFp≥ψrsF≥nμFoπFπourFtopFqu≥rksFψnFtτνFlνptonSplusSjνtsFπψn≥lF
st≥tνFψnFppFγollψsψonsF≥tFNFsqrt{s}e_FOF|ν~FwψtτFtτνFi|ti{FμνtνγtorTFJournalsofsHighsEnergysPhysicsRF
2015RFXVW[RFW

5.4 54

407
{ν≥rγτFπorFsqu≥rksF≥nμFρluψnosFψnFπψn≥lFst≥tνsFwψtτFjνtsF≥nμFmψssψnρFtr≥nsvνrsνFmomνntumF≥tF
¯normul≥bFsννFtνxt]FeWYF¯normul≥bFsννFtνxt]wψtτFtτνFi|ti{FμνtνγtorTFEuropeansPhysicalsJournalsCRF
2016RF^]RFYaX

4.2 53

406 {ν≥rγτFπorFnνwFpτνnomνn≥FψnFνvνntsFwψtτF≥tFlν≥stFtτrννFpτotonsFγollνγtνμFψnFγollψsψonsF≥tF¯normul≥bF
sννFtνxt]FeF_F|ν~FwψtτFtτνFi|ti{FμνtνγtorTFEuropeansPhysicalsJournalsCRF2016RF^]RFXWV 4.2 53

405 uν≥surνmνntFoπFtτνFpτotonFψμνntψπψγ≥tψonFνππψγψνnγψνsFwψtτFtτνFi|ti{FμνtνγtorFusψnρFtpkFzunSWF
μ≥t≥TFEuropeansPhysicalsJournalsCRF2016RF^]RF]]] 4.2 53

404 {ν≥rγτFπorFlνptonSπl≥vourSvψol≥tψnρFμνγ≥ysFoπFtτνFpψρρsF≥nμFbosonsFwψtτFtτνFi|ti{FμνtνγtorTF
EuropeansPhysicalsJournalsCRF2017RF^^RF^V 4.2 52

403
{ν≥rγτFπorFμ≥rkFm≥ttνrF≥tF¯normul≥bFsννFtνxt]FψnFπψn≥lFst≥tνsFγont≥ψnψnρF≥nFνnνrρνtψγFpτotonF≥nμF
l≥rρνFmψssψnρFtr≥nsvνrsνFmomνntumFwψtτFtτνFi|ti{FμνtνγtorTFEuropeansPhysicalsJournalsCRF2017RF
^^RFYaY

4.2 52

402 mlνγtronF≥nμFpτotonFpνrπorm≥nγνFmν≥surνmνntsFwψtτFtτνFi|ti{FμνtνγtorFusψnρFtτνFXVW[â��XVW^F
tpkFprotonSprotonFγollψsψonFμ≥t≥TFJournalsofsInstrumentationRF2019RFWZRFxWXVV]SxWXVV] 1 51

401 mvψμνnγνFπorFtτνFNFptoFbovνrlψnν{b}FOFμνγ≥yFwψtτFtτνFi|ti{FμνtνγtorTFJournalsofsHighsEnergysPhysicsRF
2017RFXVW^RFW 5.4 50

400
{ν≥rγτFπorFμψrνγtFp≥ψrFproμuγtψonFoπF≥Fγτ≥rρψnoF≥nμF≥Fnνutr≥lψnoFμνγ≥yψnρFtoFtτνFWX[´ oν~FpψρρsF
bosonFψnF¯normul≥bFsννFtνxt]´ |ν~F¯normul≥bFsννFtνxt]FγollψsψonsFwψtτFtτνFi|ti{FμνtνγtorTFEuropeans
PhysicalsJournalsCRF2015RF^[RFXV_

4.2 50

399
{ν≥rγτFπorFνlνγtrowν≥kFproμuγtψonFoπFγτ≥rρψnosF≥nμFslνptonsFμνγ≥yψnρFψntoFπψn≥lFst≥tνsFwψtτFtwoF
lνptonsF≥nμFmψssψnρFtr≥nsvνrsνFmomνntumFψnFNsqrt{s}eWYOFNtνxtF{|ν~}OFppFγollψsψonsFusψnρFtτνFi|ti{F
μνtνγtorTFEuropeansPhysicalsJournalsCRF2020RF_VRFW

4.2 50

398 uν≥surνmνntFoπFγτ≥rρνμSp≥rtψγlνFspνγtr≥FψnFxbQxbFγollψsψonsF≥tFNFsqrt{s−{m≥tτrm{vv}}}eXT^]FOF|ν~F
wψtτFtτνFi|ti{FμνtνγtorF≥tFtτνFtpkTFJournalsofsHighsEnergysPhysicsRF2015RFXVW[RFW 5.4 49

397 {ν≥rγτFπorFrνson≥nγνsFψnFμψpτotonFνvνntsF≥tFNFsqrt{s}eWYFOF|ν~FwψtτFtτνFi|ti{FμνtνγtorTFJournalsofs
HighsEnergysPhysicsRF2016RFXVW]RFW 5.4 49

396 {ν≥rγτFπorFνlνγtrowν≥kFproμuγtψonFoπFsupνrsymmνtrψγFp≥rtψγlνsFψnFπψn≥lFst≥tνsFwψtτFtwoForFtτrννF
lνptonsF≥tFwψtτFtτνFi|ti{FμνtνγtorTFEuropeansPhysicalsJournalsCRF2018RF^_RFaa[ 4.2 49

395 uν≥surνmνntsFoπFtopSqu≥rkFp≥ψrFμψππνrνntψ≥lFγrossSsνγtψonsFψnFtτνFlνptonQjνtsFγτ≥nnνlFψnFγollψsψonsF
≥tF¯normul≥bFsννFtνxt]FusψnρFtτνFi|ti{FμνtνγtorTFEuropeansPhysicalsJournalsCRF2016RF^]RF[Y_ 4.2 48
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394 {ν≥rγτFπorFsupνrsymmνtryF≥tF¯normul≥bFsννFtνxt]´ |ν~FψnFπψn≥lFst≥tνsFwψtτFjνtsF≥nμFtwoFs≥mνSsψρnF
lνptonsForFtτrννFlνptonsFwψtτFtτνFi|ti{FμνtνγtorTFEuropeansPhysicalsJournalsCRF2016RF^]RFX[a 4.2 48

393 uν≥surνmνntFoπFmultψSp≥rtψγlνF≥zψmutτ≥lFγorrνl≥tψonsFψnFppRFp´ Q´ xbF≥nμFlowSmultψplψγψtyFxb´ Q´ xbF
γollψsψonsFwψtτFtτνFi|ti{FμνtνγtorTFEuropeansPhysicalsJournalsCRF2017RF^^RFZX_ 4.2 48

392 kombψn≥tψonFoπFtτνF{ν≥rγτνsFπorFx≥ψrSxroμuγνμF~νγtorlψkνFx≥rtnνrsFoπFtτνF|τψrμSoνnνr≥tψonFyu≥rksF
≥tFsqrt¯s]eWYFF|ν~FwψtτFtτνFi|ti{FlνtνγtorTFPhysicalsReviewsLettersRF2018RFWXWRFXWW_VW 7.4 48

391 {ν≥rγτFπorFlonρSlψvνμFγτ≥rρψnosFb≥sνμFonF≥Fμψs≥ppν≥rψnρStr≥γkFsψρn≥turνFψnFppFγollψsψonsF≥tFNF
sqrt{s}eWYFOF|ν~FwψtτFtτνFi|ti{FμνtνγtorTFJournalsofsHighsEnergysPhysicsRF2018RFXVW_RFW 5.4 48

390 uν≥surνmνntFoπFtτνFpromptFU¯normul≥bFsννFtνxt]Fp≥ψrFproμuγtψonFγrossSsνγtψonFψnFγollψsψonsF≥tF
¯normul≥bFsννFtνxt]´ |ν~FwψtτFtτνFi|ti{FμνtνγtorTFEuropeansPhysicalsJournalsCRF2017RF^^RF^] 4.2 47

389 {ν≥rγτFπorFτν≥vyFrνson≥nγνsFμνγ≥yψnρFψntoFψnFtτνFπψn≥lFst≥tνFψnFγollψsψonsF≥tFwψtτFtτνFi|ti{F
μνtνγtorTFEuropeansPhysicalsJournalsCRF2018RF^_RFXZ 4.2 47

388 {ν≥rγτFπorFνlνγtrowν≥kFproμuγtψonFoπFsupνrsymmνtrψγFst≥tνsFψnFsγνn≥rψosFwψtτFγomprνssνμFm≥ssF
spνγtr≥F≥tFseWYFF|ν~FwψtτFtτνFi|ti{FμνtνγtorTFPhysicalsReviewsDRF2018RFa^RF 4.9 47

387 {ν≥rγτFπorF≥FnνwFrνson≥nγνFμνγ≥yψnρFtoF≥ForFbosonF≥nμF≥FpψρρsFbosonFψnFtτνF¯normul≥bFsννFtνxt]F
πψn≥lFst≥tνsFwψtτFtτνFi|ti{FμνtνγtorTFEuropeansPhysicalsJournalsCRF2015RF^[RFX]Y 4.2 46

386 {ν≥rγτFπorFlνptonSπl≥vourSvψol≥tψnρFpFSfF˛…ˇ�Fμνγ≥ysFoπFtτνFpψρρsFbosonFwψtτFtτνFi|ti{FμνtνγtorTF
JournalsofsHighsEnergysPhysicsRF2015RFXVW[RFW 5.4 46

385 {ν≥rγτFπorFψnvψsψblνFμνγ≥ysFoπF≥FpψρρsFbosonFusψnρFvνγtorSbosonFπusψonFψnFppFγollψsψonsF≥tFNFsqrt{s}e_FOF
|ν~FwψtτFtτνFi|ti{FμνtνγtorTFJournalsofsHighsEnergysPhysicsRF2016RFXVW]RFW 5.4 45

384 kombψn≥tψonFoπF{ν≥rγτνsFπorFqnvψsψblνFpψρρsFjosonFlνγ≥ysFwψtτFtτνFi|ti{FmxpνrψmνntTFPhysicals
ReviewsLettersRF2019RFWXXRFXYW_VW 7.4 45

383
{ν≥rγτFπorFsupνrsymmνtryFψnFνvνntsFγont≥ψnψnρF≥Fs≥mνSπl≥vourFopposψtνSsψρnFμψlνptonFp≥ψrRFjνtsRF≥nμF
l≥rρνFmψssψnρFtr≥nsvνrsνFmomνntumFψnF¯normul≥bFsννFtνxt]´ |ν~FγollψsψonsFwψtτFtτνFi|ti{FμνtνγtorTF
EuropeansPhysicalsJournalsCRF2015RF^[RFYW_

4.2 44

382 qμνntψπψγ≥tψonFoπFboostνμRFτ≥μronψγ≥llyFμνγ≥yψnρFbosonsF≥nμFγomp≥rψsonsFwψtτFi|ti{Fμ≥t≥Ft≥kνnF≥tF
¯normul≥bFsννFtνxt]´ |ν~TFEuropeansPhysicalsJournalsCRF2016RF^]RFW[Z 4.2 44

381 inρul≥rF≥n≥lysψsFoπFjFVFμFFSfFsP˛…Q˛…â��Fμνγ≥ysFψnFppFγollψsψonsF≥tFNFsqrt{s}e_FOF|ν~FwψtτFtτνFi|ti{F
μνtνγtorTFJournalsofsHighsEnergysPhysicsRF2018RFXVW_RFW 5.4 44

380 i|ti{FbSjνtFψμνntψπψγ≥tψonFpνrπorm≥nγνF≥nμFνππψγψνnγyFmν≥surνmνntFwψtτFNt{b≥r{t}}OFνvνntsFψnFppF
γollψsψonsF≥tFNsqrt{s}eWYOF|ν~TFEuropeansPhysicalsJournalsCRF2019RF^aRFW 4.2 43

379 rνtFrνγonstruγtψonF≥nμFpνrπorm≥nγνFusψnρFp≥rtψγlνFπlowFwψtτFtτνFi|ti{FlνtνγtorTFEuropeansPhysicals
JournalsCRF2017RF^^RFZ]] 4.2 42

378
uν≥surνmνntFoπFtτνFμψππνrνntψ≥lFγrossSsνγtψonsFoπFpromptF≥nμFnonSpromptFproμuγtψonFoπF¯normul≥bF
sννFtνxt]F≥nμF¯normul≥bFsννFtνxt]FψnFγollψsψonsF≥tF¯normul≥bFsννFtνxt]F≥nμF_´ |ν~FwψtτFtτνFi|ti{F
μνtνγtorTFEuropeansPhysicalsJournalsCRF2016RF^]RFX_Y

4.2 42

377 {umm≥ryFoπFtτνFi|ti{Fνxpνrψmνntâ��sFsνnsψtψvψtyFtoFsupνrsymmνtryF≥πtνrFtpkFzunFWFâ��FψntνrprνtνμF
ψnFtτνFpτνnomνnoloρψγ≥lFu{{uTFJournalsofsHighsEnergysPhysicsRF2015RFXVW[RFW 5.4 42

(2015-2016)
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376 uν≥surνmνntFoπFtτνFtopFqu≥rkFm≥ssFψnFtτνFtt´flSfμψlνptonFγτ≥nnνlFπromFse_F|ν~Fi|ti{Fμ≥t≥TFPhysicss
Letters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsRF2016RF^]WRFY[VSY^W 4.2 42

375 {ν≥rγτFπorFτν≥vyFrνson≥nγνsFψnFtτνF≥nμFπψn≥lFst≥tνsFusψnρFprotonSprotonFγollψsψonsF≥tF´ FwψtτFtτνF
i|ti{FμνtνγtorTFEuropeansPhysicalsJournalsCRF2018RF^_RFXaY 4.2 41

374 wbsνrv≥tψonFoπFtψρτtSbyStψρτtF{γ≥ttνrψnρFψnF}ltr≥pνrψpτνr≥lFxbQxbFkollψsψonsFwψtτFtτνFi|ti{F
lνtνγtorTFPhysicalsReviewsLettersRF2019RFWXYRFV[XVVW 7.4 41

373
uν≥surνmνntFoπFtτνFpψρρsFbosonFm≥ssFψnFtτνFpFSfF  gFSfFZâ��F≥nμFpFSfF˛‡˛‡Fγτ≥nnνlsFwψtτFseWYF|ν~FppF
γollψsψonsFusψnρFtτνFi|ti{FμνtνγtorTFPhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesands
High-EnergysPhysicsRF2018RF^_ZRFYZ[SY]]

4.2 41

372 {ν≥rγτFπorFγτ≥rρνμFpψρρsFbosonsFμνγ≥yψnρFψntoFtopF≥nμFbottomFqu≥rksF≥tFNFsqrt{s}eWYFOF|ν~FwψtτFtτνF
i|ti{FμνtνγtorTFJournalsofsHighsEnergysPhysicsRF2018RFXVW_RFW 5.4 39

371 xνrπorm≥nγνFoπF≥lρorψtτmsFtτ≥tFrνγonstruγtFmψssψnρFtr≥nsvνrsνFmomνntumFψnF¯normul≥bFsννFtνxt]eF
_F|ν~FprotonSprotonFγollψsψonsFψnFtτνFi|ti{FμνtνγtorTFEuropeansPhysicalsJournalsCRF2017RF^^RFXZW 4.2 38

370 mlνγtronFrνγonstruγtψonF≥nμFψμνntψπψγ≥tψonFψnFtτνFi|ti{FνxpνrψmνntFusψnρFtτνFXVW[F≥nμFXVW]FtpkF
protonâ��protonFγollψsψonFμ≥t≥F≥tFNsqrt{s}FeFWYOFNtνxtF{|ν~}OTFEuropeansPhysicalsJournalsCRF2019RF^aRFW 4.2 37

369 kτ≥rρνμSp≥rtψγlνFμψstrψbutψonsF≥tFlowFtr≥nsvνrsνFmomνntumFψnF¯normul≥bFsννFtνxt]´ |ν~Fψntνr≥γtψonsF
mν≥surνμFwψtτFtτνFi|ti{FμνtνγtorF≥tFtτνFtpkTFEuropeansPhysicalsJournalsCRF2016RF^]RF[VX 4.2 37

368 uν≥surνmνntFoπFtτνFpψρρsFbosonFγouplψnρFpropνrtψνsFψnFtτνFpFSfF  PFSfFZâ��Fμνγ≥yFγτ≥nnνlF≥tFNF
sqrt{s}eWYFOF|ν~FwψtτFtτνFi|ti{FμνtνγtorTFJournalsofsHighsEnergysPhysicsRF2018RFXVW_RFW 5.4 36

367
{ν≥rγτFπorF≥Fkτ≥rρνμFpψρρsFjosonFxroμuγνμFψnFtτνF~νγtorSjosonFnusψonFuoμνFwψtτFlνγ≥yF
pN´–OSf’N´–O FusψnρFppFkollψsψonsF≥tFâ��se_FF|ν~FwψtτFtτνFi|ti{FmxpνrψmνntTFPhysicalsReviewsLettersRF
2015RFWWZRFXYW_VW

7.4 36

366 uν≥surνmνntFoπFlonρψtuμψn≥lFπlowFμνγorrνl≥tψonsFψnFxbQxbFγollψsψonsF≥tF≥nμF[TVXF|ν~FwψtτFtτνF
i|ti{FμνtνγtorTFEuropeansPhysicalsJournalsCRF2018RF^_RFWZX 4.2 35

365 uν≥surνmνntFoπFqu≥rkonψumFproμuγtψonFψnFprotonSlν≥μF≥nμFprotonSprotonFγollψsψonsF≥tFwψtτFtτνF
i|ti{FμνtνγtorTFEuropeansPhysicalsJournalsCRF2018RF^_RFW^W 4.2 35

364 uν≥surνmνntFoπFtτνFγτ≥rρνμSp≥rtψγlνFmultψplψγψtyFψnsψμνFjνtsFπromF¯normul≥bFsννFtνxt]¯normul≥bFsννF
tνxt]´ FγollψsψonsFwψtτFtτνFi|ti{FμνtνγtorTFEuropeansPhysicalsJournalsCRF2016RF^]RFYXX 4.2 35

363 uν≥surνmνntFoπFjνtFπr≥ρmνnt≥tψonFψnFxbQxbF≥nμFγollψsψonsF≥tF|ν~FwψtτFtτνFi|ti{FμνtνγtorF≥tFtτνF
tpkTFEuropeansPhysicalsJournalsCRF2017RF^^RFY^a 4.2 35

362 {ν≥rγτFπorFτν≥vyFp≥rtψγlνsFμνγ≥yψnρFψntoFtopSqu≥rkFp≥ψrsFusψnρFlνptonSplusSjνtsFνvνntsFψnF
protonSprotonFγollψsψonsF≥tF´ FwψtτFtτνFi|ti{FμνtνγtorTFEuropeansPhysicalsJournalsCRF2018RF^_RF[][ 4.2 34

361 {ν≥rγτFπorFpψρρsF≥nμF FjosonFlνγ≥ysFtoFrUˇ�˛‡F≥nμFgNn{O˛‡FwψtτFtτνFi|ti{FlνtνγtorTFPhysicalsReviews
LettersRF2015RFWWZRFWXW_VW 7.4 33

360 xνrπorm≥nγνFoπFtτνFi|ti{Ftr≥γkFrνγonstruγtψonF≥lρorψtτmsFψnFμνnsνFνnvψronmνntsFψnFtpkFzunFXTF
EuropeansPhysicalsJournalsCRF2017RF^^RF]^Y 4.2 33

359 {ν≥rγτFπorFγτ≥rρνμFpψρρsFbosonsFψnFtτνFpF´–FSfFtbFμνγ≥yFγτ≥nnνlFψnFppFγollψsψonsF≥tFNFsqrt{s}e_FOF|ν~F
usψnρFtτνFi|ti{FμνtνγtorTFJournalsofsHighsEnergysPhysicsRF2016RFXVW]RFW 5.4 33

Lydia Beresford
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358
{ν≥rγτFπorFtopSsqu≥rkFp≥ψrFproμuγtψonFψnFπψn≥lFst≥tνsFwψtτFonνFlνptonRFjνtsRF≥nμFmψssψnρFtr≥nsvνrsνF
momνntumFusψnρFY]Fπbâ��WFoπFNFsqrt{s}eWYFOF|ν~FppFγollψsψonFμ≥t≥FwψtτFtτνFi|ti{FμνtνγtorTFJournalsofs
HighsEnergysPhysicsRF2018RFXVW_RFW

5.4 33

357
{ν≥rγτFπorFγτ≥rρνμFpψρρsFbosonsFμνγ≥yψnρFvψ≥Fp´–FSfFˇ�´–˛‰ˇ�FψnFtτνFˇ�QjνtsF≥nμFˇ�QlνptonFπψn≥lFst≥tνsFwψtτF
Y]Fπbâ��WFoπFppFγollψsψonFμ≥t≥FrνγorμνμF≥tFNFsqrt{s}eWYFOF|ν~FwψtτFtτνFi|ti{FνxpνrψmνntTFJournalsofs
HighsEnergysPhysicsRF2018RFXVW_RFW

5.4 33

356 uν≥surνmνntFoπFtτνFtopFqu≥rkFm≥ssFψnFtτνF¯normul≥bFsννFtνxt]F≥nμF¯normul≥bFsννFtνxt]Fγτ≥nnνlsF
usψnρF¯normul≥bFsννFtνxt]´ ¯normul≥bFsννFtνxt]Fi|ti{Fμ≥t≥TFEuropeansPhysicalsJournalsCRF2015RF^[RFYYV 4.2 32

355 {ν≥rγτFπorFμ≥rkFm≥ttνrFproμuγνμFψnF≥ssoγψ≥tψonFwψtτFbottomForFtopFqu≥rksFψnF´ |ν~FγollψsψonsFwψtτF
tτνFi|ti{FμνtνγtorTFEuropeansPhysicalsJournalsCRF2018RF^_RFW_ 4.2 32

354
uν≥surνmνntsFoπFtτνF|ot≥lF≥nμFlψππνrνntψ≥lFpψρρsFjosonFxroμuγtψonFkrossF{νγtψonsFkombψnψnρFtτνF
pSf˛‡˛‡F≥nμFpSf  ℓ{P}SfZâ��Flνγ≥yFkτ≥nnνlsF≥tFsqrt¯s]e_FF|ν~FwψtτFtτνFi|ti{FlνtνγtorTFPhysicalsReviews
LettersRF2015RFWW[RFVaW_VW

7.4 32

353
{ν≥rγτFπorFl≥rkFu≥ttνrFψnFmvνntsFwψtτFuψssψnρF|r≥nsvνrsνFuomνntumF≥nμF≥FpψρρsFjosonFlνγ≥yψnρF
toF|woFxτotonsFψnFppFkollψsψonsF≥tFsqrt¯s]e_F|ν~FwψtτFtτνFi|ti{FlνtνγtorTFPhysicalsReviewsLettersRF
2015RFWW[RFWYW_VW

7.4 32

352
{ν≥rγτFπorFp≥ψrFproμuγtψonFoπFpψρρsFbosonsFψnFtτνFNFbovνrlψnν{b}bovνrlψnν{b}FOFπψn≥lFst≥tνFusψnρF
protonSprotonFγollψsψonsF≥tFNFsqrt{s}eWYFOF|ν~FwψtτFtτνFi|ti{FμνtνγtorTFJournalsofsHighsEnergys
PhysicsRF2019RFXVWaRFW

5.4 31

351 konstr≥ψntsFonFmνμψ≥torSb≥sνμFμ≥rkFm≥ttνrF≥nμFsγ≥l≥rFμ≥rkFνnνrρyFmoμνlsFusψnρFNFsqrt{s}FOFeFWYF|ν~F
ppFγollψsψonFμ≥t≥FγollνγtνμFbyFtτνFi|ti{FμνtνγtorTFJournalsofsHighsEnergysPhysicsRF2019RFXVWaRFW 5.4 31

350 uν≥surνmνntsFoπFbSjνtFt≥ρρψnρFνππψγψνnγyFwψtτFtτνFi|ti{FμνtνγtorFusψnρFNFtovνrlψnν{t}FOFνvνntsF≥tFNF
sqrt{s}eWYFOF|ν~TFJournalsofsHighsEnergysPhysicsRF2018RFXVW_RFW 5.4 31

349 {ν≥rγτFπorFpν≥vyFpψρρsFjosonsFiUpFlνγ≥yψnρFtoF≥F|opFyu≥rkFx≥ψrFψnFppFkollψsψonsF≥tFsqrt¯s]e_FF|ν~F
wψtτFtτνFi|ti{FlνtνγtorTFPhysicalsReviewsLettersRF2017RFWWaRFWaW_VY 7.4 30

348 {ν≥rγτFπorF≥Fsγ≥l≥rFp≥rtnνrFoπFtτνFtopFqu≥rkFψnFtτνFjνtsFplusFmψssψnρFtr≥nsvνrsνFmomνntumFπψn≥lF
st≥tνF≥tFNFsqrt{s}eWYFOF|ν~FwψtτFtτνFi|ti{FμνtνγtorTFJournalsofsHighsEnergysPhysicsRF2017RFXVW^RFW 5.4 30

347 xνrπorm≥nγνFoπFνlνγtronF≥nμFpτotonFtrψρρνrsFψnFi|ti{FμurψnρFtpkFzunFXTFEuropeansPhysicalsJournals
CRF2020RF_VRFW 4.2 30

346 {ν≥rγτFπorFpν≥vyFpψρρsFjosonsFlνγ≥yψnρFψntoF|woF|≥uFtνptonsFwψtτFtτνFi|ti{FlνtνγtorF}sψnρFppF
kollψsψonsF≥tFsqrt¯s]eWYFF|ν~TFPhysicalsReviewsLettersRF2020RFWX[RFV[W_VW 7.4 30

345 krossSsνγtψonFmν≥surνmνntsFoπFtτνFpψρρsFbosonFμνγ≥yψnρFψntoF≥Fp≥ψrFoπFˇ�SlνptonsFψnFprotonSprotonF
γollψsψonsF≥tFseWYFF|ν~FwψtτFtτνFi|ti{FμνtνγtorTFPhysicalsReviewsDRF2019RFaaRF 4.9 29

344 mvψμνnγνFπorFtτνF≥ssoγψ≥tνμFproμuγtψonFoπFtτνFpψρρsFbosonF≥nμF≥FtopFqu≥rkFp≥ψrFwψtτFtτνFi|ti{F
μνtνγtorTFPhysicalsReviewsDRF2018RFa^RF 4.9 29

343 {ν≥rγτFπorFtτνFlψmuonFlνγ≥yFoπFtτνFpψρρsFjosonFψnFppFkollψsψonsF≥tFsqrt¯s]eWYFF|ν~FwψtτFtτνFi|ti{F
lνtνγtorTFPhysicalsReviewsLettersRF2017RFWWaRFV[W_VX 7.4 29

342 zνγonstruγtψonFoπFprψm≥ryFvνrtψγνsF≥tFtτνFi|ti{FνxpνrψmνntFψnFzunFWFprotonSprotonFγollψsψonsF≥tF
tτνFtpkTFEuropeansPhysicalsJournalsCRF2017RF^^RFYYX 4.2 29

341
{ν≥rγτFπorFp≥ψrFproμuγtψonFoπFτν≥vyFvνγtorSlψkνFqu≥rksFμνγ≥yψnρFtoFτψρτSpF|F’FbosonsF≥nμFbFqu≥rksF
ψnFtτνFlνptonSplusSjνtsFπψn≥lFst≥tνFψnFppFγollψsψonsF≥tFNFsqrt{s}eWYFOF|ν~FwψtτFtτνFi|ti{FμνtνγtorTF
JournalsofsHighsEnergysPhysicsRF2017RFXVW^RFW

5.4 29

(2017-2018)
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340 {ν≥rγτFπorFtowSu≥ssFlψjνtFzνson≥nγνsF}sψnρF|rψρρνrStνvνlFrνtsFwψtτFtτνFi|ti{FlνtνγtorFψnFppF
kollψsψonsF≥tFsqrt¯s]eWYFF|ν~TFPhysicalsReviewsLettersRF2018RFWXWRFV_W_VW 7.4 29

339 iFsν≥rγτFπorFp≥ψrSproμuγνμFrνson≥nγνsFψnFπourSjνtFπψn≥lFst≥tνsF≥tFwψtτFtτνFi|ti{FμνtνγtorTFEuropeans
PhysicalsJournalsCRF2018RF^_RFX[V 4.2 28

338 zνγonstruγtψonFoπFτ≥μronψγFμνγ≥yFproμuγtsFoπFt≥uFlνptonsFwψtτFtτνFi|ti{FνxpνrψmνntTFEuropeans
PhysicalsJournalsCRF2016RF^]RFXa[ 4.2 28

337 {ν≥rγτFπorFsψnρlνFtopSqu≥rkFproμuγtψonFvψ≥Fπl≥vourSγτ≥nρψnρFnνutr≥lFγurrνntsF≥tF_´ |ν~FwψtτFtτνF
i|ti{FμνtνγtorTFEuropeansPhysicalsJournalsCRF2016RF^]RF[[ 4.2 28

336
{ν≥rγτFπorFmψnψm≥lFsupνrsymmνtrψγFst≥nμ≥rμFmoμνlFpψρρsFjosonsF´ U´ F≥nμFπorF≥F¯normul≥bFsννFtνxt]F
bosonFψnFtτνF¯normul≥bFsννFtνxt]Fπψn≥lFst≥tνFproμuγνμFψnFγollψsψonsF≥tF¯normul≥bFsννFtνxt]F|ν~FwψtτF
tτνFi|ti{FμνtνγtorTFEuropeansPhysicalsJournalsCRF2016RF^]RF[_[

4.2 28

335
{ν≥rγτFπorFsupνrsymmνtryFψnFπψn≥lFst≥tνsFwψtτFmψssψnρFtr≥nsvνrsνFmomνntumF≥nμFmultψplνFbSjνtsFψnF
protonSprotonFγollψsψonsF≥tFNFsqrt{s}eWYFOF|ν~FwψtτFtτνFi|ti{FμνtνγtorTFJournalsofsHighsEnergys
PhysicsRF2018RFXVW_RFW

5.4 28

334
konstr≥ψntsFonFoππSsτνllFpψρρsFbosonFproμuγtψonF≥nμFtτνFpψρρsFbosonFtot≥lFwψμtτFψnF  FSfFZâ��F≥nμF
  FSfFXâ��X˛‰Fπψn≥lFst≥tνsFwψtτFtτνFi|ti{FμνtνγtorTFPhysicssLetters,sSectionsB:sNuclear,sElementarys
ParticlesandsHigh-EnergysPhysicsRF2018RF^_]RFXXYSXZZ

4.2 28

333 {ν≥rγτFπorF≥F{truγturνFψnFtτνFj−{s}ℓ{V}ˇ�ℓ{´–}Fqnv≥rψ≥ntFu≥ssF{pνγtrumFwψtτFtτνFi|ti{FmxpνrψmνntTF
PhysicalsReviewsLettersRF2018RFWXVRFXVXVV^ 7.4 28

332
nψμuγψ≥lRFtot≥lF≥nμFμψππνrνntψ≥lFγrossSsνγtψonFmν≥surνmνntsFoπFSγτ≥nnνlFsψnρlνFtopSqu≥rkFproμuγtψonF
ψnFγollψsψonsF≥tF_´ |ν~FusψnρFμ≥t≥FγollνγtνμFbyFtτνFi|ti{FμνtνγtorTFEuropeansPhysicalsJournalsCRF2017RF
^^RF[YW

4.2 27

331
{ν≥rγτFπorFψnvψsψblνFμνγ≥ysFoπFtτνFpψρρsFbosonFproμuγνμFψnF≥ssoγψ≥tψonFwψtτF≥Fτ≥μronψγ≥llyFμνγ≥yψnρF
vνγtorFbosonFψnFγollψsψonsF≥tF¯normul≥bFsννFtνxt]F|ν~FwψtτFtτνFi|ti{FμνtνγtorTFEuropeansPhysicals
JournalsCRF2015RF^[RFYY^

4.2 27

330
uν≥surνmνntFoπFtτνFνxγlusψvνF˛‡˛‡FSfF˛…Q˛…â��FproγνssFψnFprotonâ��protonFγollψsψonsF≥tFseWYF|ν~FwψtτFtτνF
i|ti{FμνtνγtorTFPhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsRF
2018RF^^^RFYVYSYXY

4.2 27

329
{ν≥rγτFπorFp≥ψrFproμuγtψonFoπFvνγtorSlψkνFtopFqu≥rksFψnFνvνntsFwψtτFonνFlνptonRFjνtsRF≥nμFmψssψnρF
tr≥nsvνrsνFmomνntumFψnFNFsqrt{s}eWYFOF|ν~FppFγollψsψonsFwψtτFtτνFi|ti{FμνtνγtorTFJournalsofsHighs
EnergysPhysicsRF2017RFXVW^RFW

5.4 27

328 {tuμyFoπFtτνFr≥rνFμνγ≥ysFoπF¯normul≥bFsννFtνxt]F≥nμF¯normul≥bFsννFtνxt]FψntoFmuonFp≥ψrsFπromFμ≥t≥F
γollνγtνμFμurψnρFtτνFtpkFzunFWFwψtτFtτνFi|ti{FμνtνγtorTFEuropeansPhysicalsJournalsCRF2016RF^]RF[WY 4.2 27

327
uν≥surνmνntsFoπFρluonâ��ρluonFπusψonF≥nμFvνγtorSbosonFπusψonFpψρρsFbosonFproμuγtψonF
γrossSsνγtψonsFψnFtτνFpFSfF’’gFSfFν˛‰˛…˛‰Fμνγ≥yFγτ≥nnνlFψnFppFγollψsψonsF≥tFseWY|ν~FwψtτFtτνFi|ti{F
μνtνγtorTFPhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsRF2019RF^_aRF[V_S[Xa

4.2 27

326 {ν≥rγτFπorFtτνFlνγ≥yFoπFtτνFpψρρsFjosonFtoFkτ≥rmFyu≥rksFwψtτFtτνFi|ti{FmxpνrψmνntTFPhysicals
ReviewsLettersRF2018RFWXVRFXWW_VX 7.4 27

325 wbsνrv≥tψonFoπFmlνγtrowν≥kFxroμuγtψonFoπF≥F{≥mνS{ψρnF’FjosonFx≥ψrFψnFissoγψ≥tψonFwψtτF|woFrνtsF
ψnFppFkollψsψonsF≥tFsqrt¯s]eWYFF|ν~FwψtτFtτνFi|ti{FlνtνγtorTFPhysicalsReviewsLettersRF2019RFWXYRFW]W_VW 7.4 26

324 uν≥surνmνntFoπFtτνFpτotonFψμνntψπψγ≥tψonFνππψγψνnγψνsFwψtτFtτνFi|ti{FμνtνγtorFusψnρFtpkFzunFXF
μ≥t≥FγollνγtνμFψnFXVW[F≥nμFXVW]TFEuropeansPhysicalsJournalsCRF2019RF^aRFW 4.2 26

323
{ν≥rγτFπorFτν≥vyFrνson≥nγνsFμνγ≥yψnρFψntoF≥F’ForF FbosonF≥nμF≥FpψρρsFbosonFψnFπψn≥lFst≥tνsFwψtτF
lνptonsF≥nμFbSjνtsFψnFY]Fπbâ��WFoπFNFsqrt{s}eWYFOF|ν~FppFγollψsψonsFwψtτFtτνFi|ti{FμνtνγtorTFJournalsofs
HighsEnergysPhysicsRF2018RFXVW_RFW

5.4 26

Lydia Beresford

8



322
uν≥surνmνntsFoπFtτνFproμuγtψonFγrossFsνγtψonFoπF≥F¯normul≥bFsννFtνxt]FbosonFψnF≥ssoγψ≥tψonFwψtτF
jνtsFψnFγollψsψonsF≥tF¯normul≥bFsννFtνxt]´ |ν~FwψtτFtτνFi|ti{FμνtνγtorTFEuropeansPhysicalsJournalsCRF
2017RF^^RFY]W

4.2 26

321 in≥lysψsFoπFνvνntsFwψtτFbSjνtsF≥nμF≥Fp≥ψrFoπFlνptonsFoπFtτνFs≥mνFγτ≥rρνFψnFppFγollψsψonsF≥tFNFsqrt{s}e_F
OF|ν~FwψtτFtτνFi|ti{FμνtνγtorTFJournalsofsHighsEnergysPhysicsRF2015RFXVW[RFW 5.4 26

320 |νstFoπFkxFψnv≥rψ≥nγνFψnFvνγtorSbosonFπusψonFproμuγtψonFoπFtτνFpψρρsFbosonFusψnρFtτνFmνtτoμFψnFtτνF
μψt≥uFμνγ≥yFγτ≥nnνlFwψtτFtτνFi|ti{FμνtνγtorTFEuropeansPhysicalsJournalsCRF2016RF^]RF][_ 4.2 26

319 mlνγtronF≥nμFpτotonFνnνrρyFγ≥lψbr≥tψonFwψtτFtτνFi|ti{FμνtνγtorFusψnρFXVW[â��XVW]FtpkF
protonSprotonFγollψsψonFμ≥t≥TFJournalsofsInstrumentationRF2019RFWZRFxVYVW^SxVYVW^ 1 25

318 uν≥surνmνntFoπFtτνF  FxroμuγtψonFkrossF{νγtψonFψnFppFkollψsψonsF≥tFsqrt¯s]eWYFF|ν~FwψtτFtτνFi|ti{F
lνtνγtorTFPhysicalsReviewsLettersRF2016RFWW]RFWVW_VW 7.4 25

317
{ν≥rγτFπorFl≥rkFu≥ttνrFxroμuγνμFψnFissoγψ≥tψonFwψtτF≥FpψρρsFjosonFlνγ≥yψnρFtoFbb¯ovνrF´fl]F}sψnρF
Y]FFπbℓ{SW}FoπFppFkollψsψonsF≥tFsqrt¯s]eWYFF|ν~FwψtτFtτνFi|ti{FlνtνγtorTFPhysicalsReviewsLettersRF
2017RFWWaRFW_W_VZ

7.4 25

316 uν≥surνmνntFoπFψnγlusψvνF≥nμFμψππνrνntψ≥lFγrossFsνγtψonsFψnFtτνFpFSfF  FPFSfFZâ��Fμνγ≥yFγτ≥nnνlFψnFppF
γollψsψonsF≥tFNFsqrt{s}eWYFOF|ν~FwψtτFtτνFi|ti{FμνtνγtorTFJournalsofsHighsEnergysPhysicsRF2017RFXVW^RFW 5.4 25

315 {ν≥rγτFπorFbottomFsqu≥rkFp≥ψrFproμuγtψonFψnFprotonSprotonFγollψsψonsF≥tF¯normul≥bFsννFtνxt]´ |ν~F
wψtτFtτνFi|ti{FμνtνγtorTFEuropeansPhysicalsJournalsCRF2016RF^]RF[Z^ 4.2 25

314 uν≥surνmνntFoπFtτνFψnγlusψvνFψsol≥tνμFpromptFpτotonFγrossFsνγtψonFψnFppFγollψsψonsF≥tFNFsqrt{s}e_FOF
|ν~FwψtτFtτνFi|ti{FμνtνγtorTFJournalsofsHighsEnergysPhysicsRF2016RFXVW]RFW 5.4 25

313 uν≥surνmνntFoπFtτνFtopFqu≥rkFm≥ssFψnFtτνFNtb≥r{t}rψρτt≥rrowFOFlνptonQjνtsFγτ≥nnνlFπromFNsqrt{s}e_OF
|ν~Fi|ti{Fμ≥t≥F≥nμFγombψn≥tψonFwψtτFprνvψousFrνsultsTFEuropeansPhysicalsJournalsCRF2019RF^aRFW 4.2 24

312 uν≥surνmνntFoπFtτνFμoublνSμψππνrνntψ≥lFτψρτSm≥ssFlrνllS—≥nFγrossFsνγtψonFψnFppFγollψsψonsF≥tFNF
sqrt{s}e_FOF|ν~FwψtτFtτνFi|ti{FμνtνγtorTFJournalsofsHighsEnergysPhysicsRF2016RFXVW]RFW 5.4 24

311 {ν≥rγτFπorFsψnρlνFproμuγtψonFoπFvνγtorSlψkνFqu≥rksFμνγ≥yψnρFψntoFψnFγollψsψonsF≥tF¯normul≥bFsννF
tνxt]´ |ν~FwψtτFtτνFi|ti{FμνtνγtorTFEuropeansPhysicalsJournalsCRF2016RF^]RFZZX 4.2 24

310 uν≥surνmνntFoπFtτνF{oπtSlropFrνtFu≥ssFψnFppFkollψsψonsF≥tFsqrt¯s]eWYFF|ν~FwψtτFtτνFi|ti{F
lνtνγtorTFPhysicalsReviewsLettersRF2018RFWXWRFVaXVVW 7.4 24

309 {ν≥rγτFπorFtτνFμψrνγtFproμuγtψonFoπFγτ≥rρψnosF≥nμFnνutr≥lψnosFψnFπψn≥lFst≥tνsFwψtτFt≥uFlνptonsFψnF
γollψsψonsFwψtτFtτνFi|ti{FμνtνγtorTFEuropeansPhysicalsJournalsCRF2018RF^_RFW[Z 4.2 23

308 uν≥surνmνntFoπFνxγlusψvνF˛‡˛‡Sf’Q’â��FproμuγtψonF≥nμFsν≥rγτFπorFνxγlusψvνFpψρρsFbosonFproμuγtψonFψnF
ppFγollψsψonsF≥tFse_FF|ν~FusψnρFtτνFi|ti{FμνtνγtorTFPhysicalsReviewsDRF2016RFaZRF 4.9 23

307 {ν≥rγτFπorFp≥ψrFproμuγtψonFoπFupStypνFvνγtorSlψkνFqu≥rksF≥nμFπorFπourStopSqu≥rkFνvνntsFψnFπψn≥lF
st≥tνsFwψtτFmultψplνFbSjνtsFwψtτFtτνFi|ti{FμνtνγtorTFJournalsofsHighsEnergysPhysicsRF2018RFXVW_RFW 5.4 23

306
{ν≥rγτFπorF≥FnνwFτν≥vyFρ≥uρνSbosonFrνson≥nγνFμνγ≥yψnρFψntoF≥FlνptonF≥nμFmψssψnρFtr≥nsvνrsνF
momνntumFψnFY]FπbFoπFγollψsψonsF≥tF´ |ν~FwψtτFtτνFi|ti{FνxpνrψmνntTFEuropeansPhysicalsJournalsCRF
2018RF^_RFZVW

4.2 23

305
{ν≥rγτFπorFzνson≥ntF≥nμFvonrνson≥ntFpψρρsFjosonFx≥ψrFxroμuγtψonFψnFtτνFbb¯ovνrF´fl]ˇ�ℓ{Q}ˇ�ℓ{S}F
lνγ≥yFkτ≥nnνlFψnFppFkollψsψonsF≥tFsqrt¯s]eWYFF|ν~FwψtτFtτνFi|ti{FlνtνγtorTFPhysicalsReviewsLettersRF
2018RFWXWRFWaW_VW

7.4 23
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304
{ν≥rγτFπorFpψρρsFbosonFp≥ψrFproμuγtψonFψnFtτνFNFupρ≥mm≥Fupρ≥mm≥Fbovνrlψnν{b}FOFπψn≥lFst≥tνFwψtτF
WYF|ν~FppFγollψsψonFμ≥t≥FγollνγtνμFbyFtτνFi|ti{FνxpνrψmνntTFJournalsofsHighsEnergysPhysicsRF2018RF
XVW_RFW

5.4 23

303
kombψn≥tψonFoπFsν≥rγτνsFπorFτν≥vyFrνson≥nγνsFμνγ≥yψnρFψntoFbosonψγF≥nμFlνptonψγFπψn≥lFst≥tνsFusψnρF
Y]FFπbâ��WFoπFprotonSprotonFγollψsψonFμ≥t≥F≥tFseWYFF|ν~FwψtτFtτνFi|ti{FμνtνγtorTFPhysicalsReviewsDRF
2018RFa_RF

4.9 23

302 xromptF≥nμFnonSpromptF≥nμFsupprνssψonF≥tFτψρτFtr≥nsvνrsνFmomνntumFψnFxbQxbFγollψsψonsFwψtτF
tτνFi|ti{FνxpνrψmνntTFEuropeansPhysicalsJournalsCRF2018RF^_RF^]X 4.2 23

301
iFmν≥surνmνntFoπFtτνFγ≥lorψmνtνrFrνsponsνFtoFsψnρlνFτ≥μronsF≥nμFμνtνrmψn≥tψonFoπFtτνFjνtFνnνrρyF
sγ≥lνFunγνrt≥ψntyFusψnρFtpkFzunSWFSγollψsψonFμ≥t≥FwψtτFtτνFi|ti{FμνtνγtorTFEuropeansPhysicals
JournalsCRF2017RF^^RFX]

4.2 22

300
uν≥surνmνntFoπFtτνFψnγlusψvνFγrossSsνγtψonsFoπFsψnρlνFtopSqu≥rkF≥nμFtopS≥ntψqu≥rkFtSγτ≥nnνlF
proμuγtψonFψnFppFγollψsψonsF≥tFNFsqrt{s}eWYFOF|ν~FwψtτFtτνFi|ti{FμνtνγtorTFJournalsofsHighsEnergys
PhysicsRF2017RFXVW^RFW

5.4 22

299
wbsνrv≥tψonFoπFνlνγtrowν≥kF’´– FbosonFp≥ψrFproμuγtψonFψnF≥ssoγψ≥tψonFwψtτFtwoFjνtsFψnFppFγollψsψonsF
≥tFseWYF|ν~FwψtτFtτνFi|ti{FμνtνγtorTFPhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesands
High-EnergysPhysicsRF2019RF^aYRFZ]aSZaX

4.2 22

298 {ν≥rγτFπorFτν≥vyFlonρSlψvνμFmultψSγτ≥rρνμFp≥rtψγlνsFψnFγollψsψonsF≥tF¯normul≥bFsννFtνxt]´ |ν~FusψnρFtτνF
i|ti{FμνtνγtorTFEuropeansPhysicalsJournalsCRF2015RF^[RFY]X 4.2 22

297 {ν≥rγτFπorF’F’U’F Frνson≥nγνFproμuγtψonFψnFâ��˛‰qqFπψn≥lFst≥tνsFψnFppFγollψsψonsF≥tFNFsqrt{s}eWYFOF|ν~F
wψtτFtτνFi|ti{FμνtνγtorTFJournalsofsHighsEnergysPhysicsRF2018RFXVW_RFW 5.4 22

296 iFsν≥rγτFπorFpromptFlνptonSjνtsFψnFppFγollψsψonsF≥tFNFsqrt{m≥tτrm{s}}e_FOF|ν~FwψtτFtτνFi|ti{F
μνtνγtorTFJournalsofsHighsEnergysPhysicsRF2016RFXVW]RFW 5.4 22

295
{ν≥rγτFπorFsupνrsymmνtryFψnFπψn≥lFst≥tνsFwψtτFtwoFs≥mνSsψρnForFtτrννFlνptonsF≥nμFjνtsFusψnρFY]Fπbâ��WF
oπFNFsqrt{s}eWYFOF|ν~FppFγollψsψonFμ≥t≥FwψtτFtτνFi|ti{FμνtνγtorTFJournalsofsHighsEnergysPhysicsRF2017RF
XVW^RFW

5.4 22

294 iFsν≥rγτFπorFτψρτSm≥ssFrνson≥nγνsFμνγ≥yψnρFtoFˇ�Qˇ�â��FψnFppFγollψsψonsF≥tFNFsqrt{s}e_FOF|ν~FwψtτFtτνF
i|ti{FμνtνγtorTFJournalsofsHighsEnergysPhysicsRF2015RFXVW[RFW 5.4 22

293 {ν≥rγτFπorFτν≥vyFlνptonFrνson≥nγνsFμνγ≥yψnρFtoF≥F FbosonF≥nμF≥FlνptonFψnFppFγollψsψonsF≥tFNFsqrt{s}e_F
OF|ν~FwψtτFtτνFi|ti{FμνtνγtorTFJournalsofsHighsEnergysPhysicsRF2015RFXVW[RFW 5.4 22

292 {ν≥rγτFπorFpψρρsFbosonFμνγ≥ysFtoFbνyonμStτνS{t≥nμ≥rμSuoμνlFlψρτtFbosonsFψnFπourSlνptonFνvνntsF
wψtτFtτνFi|ti{FμνtνγtorF≥tFNFsqrt{s}eWYFOF|ν~TFJournalsofsHighsEnergysPhysicsRF2018RFXVW_RFW 5.4 22

291 {ν≥rγτFπorFψnvψsψblνFpψρρsFbosonFμνγ≥ysFψnFvνγtorFbosonFπusψonF≥tFseWY|ν~FwψtτFtτνFi|ti{FμνtνγtorTF
PhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsRF2019RF^aYRFZaaS[Wa 4.2 21

290
{ν≥rγτFπorFτν≥vyFu≥jor≥n≥ForFlψr≥γFnνutrψnosF≥nμFrψρτtSτ≥nμνμF’Fρ≥uρνFbosonsFψnFπψn≥lFst≥tνsFwψtτF
twoFγτ≥rρνμFlνptonsF≥nμFtwoFjνtsF≥tFNFsqrt{s}eWYFOF|ν~FwψtτFtτνFi|ti{FμνtνγtorTFJournalsofsHighs
EnergysPhysicsRF2019RFXVWaRFW

5.4 21

289
uν≥surνmνntsFoπFπψμuγψ≥lFγrossSsνγtψonsFπorF¯normul≥bFsννFtνxt]FproμuγtψonFwψtτFonνForFtwoF
≥μμψtψon≥lFSjνtsFψnFγollψsψonsF≥tF¯normul≥bFsννFtνxt]e_F|ν~´ usψnρFtτνFi|ti{FμνtνγtorTFEuropeans
PhysicalsJournalsCRF2016RF^]RFWW

4.2 21

288 {tuμyFoπFτ≥rμFμoublνSp≥rtonFsγ≥ttνrψnρFψnFπourSjνtFνvνntsFψnFppFγollψsψonsF≥tFNFsqrt{s}e^FOF|ν~FwψtτF
tτνFi|ti{FνxpνrψmνntTFJournalsofsHighsEnergysPhysicsRF2016RFXVW]RFW 5.4 21

287
{ν≥rγτFπorFτν≥vyFnνutr≥lFlνptonsFψnFμνγ≥ysFoπF’FbosonsFproμuγνμFψnFWYF|ν~FppFγollψsψonsFusψnρF
promptF≥nμFμψspl≥γνμFsψρn≥turνsFwψtτFtτνFi|ti{FμνtνγtorTFJournalsofsHighsEnergysPhysicsRF2019RF
XVWaRFW

5.4 21
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286 iFsν≥rγτFπorFtτνFμψmuonFμνγ≥yFoπFtτνF{t≥nμ≥rμFuoμνlFpψρρsFbosonFwψtτFtτνFi|ti{FμνtνγtorTFPhysicss
Letters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsRF2021RF_WXRFWY[a_V 4.2 21

285 {ν≥rγτFπorFpψρρsFbosonFp≥ψrFproμuγtψonFψnFtτνFγτ≥nnνlFusψnρFγollψsψonFμ≥t≥FrνγorμνμF≥tF|ν~FwψtτFtτνF
i|ti{FμνtνγtorTFEuropeansPhysicalsJournalsCRF2018RF^_RFWVV^ 4.2 21

284 {ν≥rγτFπorFnνwFpτνnomνn≥FψnFνvνntsFwψtτFs≥mνSγτ≥rρνFlνptonsF≥nμFbSjνtsFψnFppFγollψsψonsF≥tFNF
sqrt{s}eWYFOF|ν~FwψtτFtτνFi|ti{FμνtνγtorTFJournalsofsHighsEnergysPhysicsRF2018RFXVW_RFW 5.4 21

283 uν≥surνmνntFoπFtτνF≥zψmutτ≥lF≥nψsotropyFoπFγτ≥rρνμFp≥rtψγlνsFproμuγνμFψnFeF[TVX´ |ν~FxbQxbF
γollψsψonsFwψtτFtτνFi|ti{FμνtνγtorTFEuropeansPhysicalsJournalsCRF2018RF^_RFaa^ 4.2 21

282 {ν≥rγτFπorFμoublyFγτ≥rρνμFsγ≥l≥rFbosonsFμνγ≥yψnρFψntoFs≥mνSsψρnFbosonFp≥ψrsFwψtτFtτνFi|ti{F
μνtνγtorTFEuropeansPhysicalsJournalsCRF2019RF^aRF[_ 4.2 20

281 {ν≥rγτFπorF{γ≥l≥rFkτ≥rmFyu≥rkFx≥ψrFxroμuγtψonFψnFppFkollψsψonsF≥tFsqrt¯s]e_FF|ν~FwψtτFtτνFi|ti{F
lνtνγtorTFPhysicalsReviewsLettersRF2015RFWWZRFW]W_VW 7.4 20

280 uν≥surνmνntFoπFtτνF≥nρul≥rFγoνππψγψνntsFψnF SbosonFνvνntsFusψnρFνlνγtronF≥nμFmuonFp≥ψrsFπromF
μ≥t≥Ft≥kνnF≥tFNFsqrt{s}e_FOF|ν~FwψtτFtτνFi|ti{FμνtνγtorTFJournalsofsHighsEnergysPhysicsRF2016RFXVW]RFW 5.4 20

279 {ν≥rγτνsFπorFτν≥vyFμψbosonFrνson≥nγνsFψnFppFγollψsψonsF≥tFNFsqrt{s}eWYFOF|ν~FwψtτFtτνFi|ti{F
μνtνγtorTFJournalsofsHighsEnergysPhysicsRF2016RFXVW]RFW 5.4 20

278
uν≥surνmνntFoπFN’ℓ{pmF} OFproμuγtψonFγrossFsνγtψonsF≥nμFρ≥uρνFbosonFpol≥rψs≥tψonFψnFppF
γollψsψonsF≥tFNsqrt{s}FeFWY~tνxtF{|ν~}OFwψtτFtτνFi|ti{FμνtνγtorTFEuropeansPhysicalsJournalsCRF2019RF
^aRFW

4.2 20

277 {ν≥rγτνsFπorFtτνF ˛‡Fμνγ≥yFmoμνFoπFtτνFpψρρsFbosonF≥nμFπorFnνwFτψρτSm≥ssFrνson≥nγνsFψnFppF
γollψsψonsF≥tFNFsqrt{s}eWYFOF|ν~FwψtτFtτνFi|ti{FμνtνγtorTFJournalsofsHighsEnergysPhysicsRF2017RFXVW^RFW 5.4 20

276 mvψμνnγνFoπF’˛‡˛‡FxroμuγtψonFψnFppFkollψsψonsF≥tFsqrt¯s]e_FF|ν~F≥nμFtψmψtsFonFinom≥lousFyu≥rtψγF
o≥uρνFkouplψnρsFwψtτFtτνFi|ti{FlνtνγtorTFPhysicalsReviewsLettersRF2015RFWW[RFVYW_VX 7.4 20

275 {ν≥rγτFπorFnνwFrνson≥nγνsFψnFm≥ssFμψstrψbutψonsFoπFjνtFp≥ψrsFusψnρFWYaFπbâ��WFoπFppFγollψsψonsF≥tFNF
sqrt{m≥tτrm{s}}FOFeFWYF|ν~FwψtτFtτνFi|ti{FμνtνγtorTFJournalsofsHighsEnergysPhysicsRF2020RFXVXVRFW 5.4 20

274 {ν≥rγτFπorFρluψnosFψnFνvνntsFwψtτF≥nFψsol≥tνμFlνptonRFjνtsF≥nμFmψssψnρFtr≥nsvνrsνFmomνntumF≥tF
¯normul≥bFsννFtνxt]FeFWYF|νF~FwψtτFtτνFi|ti{FμνtνγtorTFEuropeansPhysicalsJournalsCRF2016RF^]RF[][ 4.2 20

273 uν≥surνmνntFoπFtτνFbosonFpol≥rψs≥tψonFψnF¯normul≥bFsννFtνxt]FνvνntsFπromFγollψsψonsF≥tF¯normul≥bF
sννFtνxt]FeF_F|ν~FψnFtτνFlνpton´ Q´ jνtsFγτ≥nnνlFwψtτFi|ti{TFEuropeansPhysicalsJournalsCRF2017RF^^RFX]Z 4.2 19

272 xνrπorm≥nγνFoπFtopSqu≥rkF≥nμFNv≥rvνγ{’}OSbosonFt≥ρρψnρFwψtτFi|ti{FψnFzunFXFoπFtτνFtpkTFEuropeans
PhysicalsJournalsCRF2019RF^aRFW 4.2 19

271 {ν≥rγτFπorFμψrνγtFtopFsqu≥rkFp≥ψrFproμuγtψonFψnFπψn≥lFst≥tνsFwψtτFtwoFlνptonsFψnF|ν~FγollψsψonsFwψtτF
tτνFi|ti{FμνtνγtorTFEuropeansPhysicalsJournalsCRF2017RF^^RF_a_ 4.2 19

270 {tuμyFoπFtτνFm≥tνrψ≥lFoπFtτνFi|ti{FψnnνrFμνtνγtorFπorFzunFXFoπFtτνFtpkTFJournalsofsInstrumentationRF
2017RFWXRFxWXVVaSxWXVVa 1 19

269 lνtνrmψn≥tψonFoπFtτνFstronρFγouplψnρFγonst≥ntFπromFtr≥nsvνrsνFνnνrρySνnνrρyFγorrνl≥tψonsFψnF
multψjνtFνvνntsF≥tFusψnρFtτνFi|ti{FμνtνγtorTFEuropeansPhysicalsJournalsCRF2017RF^^RF_^X 4.2 19

(2017-2021)

11



268 kτ≥rρνμSp≥rtψγlνFμψstrψbutψonsFψnFψntνr≥γtψonsF≥tF¯normul≥bFsννFtνxt]Fmν≥surνμFwψtτFtτνFi|ti{F
μνtνγtorTFEuropeansPhysicalsJournalsCRF2016RF^]RFZVY 4.2 19

267 {ν≥rγτFπorFpψρτSu≥ssFzνson≥nγνsFlνγ≥yψnρFtoFˇ�˛‰FψnFppFkollψsψonsF≥tFsqrt¯s]eWYFF|ν~FwψtτFtτνFi|ti{F
lνtνγtorTFPhysicalsReviewsLettersRF2018RFWXVRFW]W_VX 7.4 18

266 {ν≥rγτFπorFlonρSlψvνμFnνutr≥lFp≥rtψγlνsFψnFppFγollψsψonsF≥tFN{sqrt{s}}FeFWY~{tνxtF{F|ν~}}OFtτ≥tFμνγ≥yFψntoF
μψspl≥γνμFτ≥μronψγFjνtsFψnFtτνFi|ti{Fγ≥lorψmνtνrTFEuropeansPhysicalsJournalsCRF2019RF^aRFW 4.2 18

265 {ν≥rγτνsFπorFtτψrμSρνnνr≥tψonFsγ≥l≥rFlνptoqu≥rksFψnFNFsqrt{s}FOFeFWYF|ν~FppFγollψsψonsFwψtτFtτνFi|ti{F
μνtνγtorTFJournalsofsHighsEnergysPhysicsRF2019RFXVWaRFW 5.4 18

264 {ν≥rγτFπorFvνwFxτνnomνn≥FψnFlψjνtFinρul≥rFlψstrψbutψonsFψnFxrotonSxrotonFkollψsψonsF≥tFsqrt¯s]e_F
|ν~Fuν≥surνμFwψtτFtτνFi|ti{FlνtνγtorTFPhysicalsReviewsLettersRF2015RFWWZRFXXW_VX 7.4 18

263 {ν≥rγτFπorF≥Fpν≥vyFvνutr≥lFx≥rtψγlνFlνγ≥yψnρFtoFν˛…RFνˇ�RForF˛…ˇ�FψnFppFkollψsψonsF≥tFsqrt¯s]e_FF|ν~FwψtτF
tτνFi|ti{FlνtνγtorTFPhysicalsReviewsLettersRF2015RFWW[RFVYW_VW 7.4 18

262 {ν≥rγτFπorFπl≥vourSγτ≥nρψnρFnνutr≥lFγurrνntFtopFqu≥rkFμνγ≥ysFtFSfFpqFψnFppFγollψsψonsF≥tFNFsqrt{s}e_FOF
|ν~FwψtτFtτνFi|ti{FμνtνγtorTFJournalsofsHighsEnergysPhysicsRF2015RFXVW[RFWS][ 5.4 18

261 {ν≥rγτFπorFmνt≥st≥blνFτν≥vyFγτ≥rρνμFp≥rtψγlνsFwψtτFl≥rρνFψonψs≥tψonFνnνrρyFlossFψnFγollψsψonsF≥tF
¯normul≥bFsννFtνxt]´ |ν~FusψnρFtτνFi|ti{FνxpνrψmνntTFEuropeansPhysicalsJournalsCRF2015RF^[RFZV^ 4.2 18

260
uν≥surνmνntFoπFtτνFγτ≥rρνF≥symmνtryFψnFtopSqu≥rkFp≥ψrFproμuγtψonFψnFtτνFlνptonSplusSjνtsFπψn≥lF
st≥tνFψnFγollψsψonFμ≥t≥F≥tF¯normul≥bFsννFtνxt]FwψtτFtτνFi|ti{FμνtνγtorTFEuropeansPhysicalsJournalsCRF
2016RF^]RF_^

4.2 18

259
wbsνrv≥tψonFoπFkνntr≥lψtySlνpνnμνntFiγopl≥n≥rψtyFπorFuuonFx≥ψrsFxroμuγνμFvψ≥F|woSxτotonF
{γ≥ttνrψnρFψnFxbQxbFkollψsψonsF≥tFsqrt¯s−{vv}]e[TVXFF|ν~FwψtτFtτνFi|ti{FlνtνγtorTFPhysicalsReviews
LettersRF2018RFWXWRFXWXYVW

7.4 18

258 {ν≥rγτνsFπorFτν≥vyF  F≥nμF ’Frνson≥nγνsFψnFtτνFâ��â��qqF≥nμF˛‰˛‰qqFπψn≥lFst≥tνsFψnFppFγollψsψonsF≥tFNF
sqrt{s}eWYFOF|ν~FwψtτFtτνFi|ti{FμνtνγtorTFJournalsofsHighsEnergysPhysicsRF2018RFXVW_RFW 5.4 17

257
{ν≥rγτFπorF≥Fsγ≥l≥rFp≥rtnνrFoπFtτνFtopFqu≥rkFψnFtτνF≥llSτ≥μronψγFNt{b≥r{t}}OFplusFmψssψnρFtr≥nsvνrsνF
momνntumFπψn≥lFst≥tνF≥tFNsqrt{s}eWYOF|ν~FwψtτFtτνFi|ti{FμνtνγtorTFEuropeansPhysicalsJournalsCRF
2020RF_VRFW

4.2 17

256
{ν≥rγτFπorFsupνrsymmνtryFψnF≥Fπψn≥lFst≥tνFγont≥ψnψnρFtwoFpτotonsF≥nμFmψssψnρFtr≥nsvνrsνF
momνntumFψnF¯normul≥bFsννFtνxt]´ e´ WY´ |ν~F¯normul≥bFsννFtνxt]FγollψsψonsF≥tFtτνFtpkFusψnρFtτνF
i|ti{FμνtνγtorTFEuropeansPhysicalsJournalsCRF2016RF^]RF[W^

4.2 17

255 qnFsψtuFγ≥lψbr≥tψonFoπFl≥rρνSr≥μψusFjνtFνnνrρyF≥nμFm≥ssFψnFWYF|ν~Fprotonâ��protonFγollψsψonsFwψtτFtτνF
i|ti{FμνtνγtorTFEuropeansPhysicalsJournalsCRF2019RF^aRFW 4.2 16

254 i|ti{Fμ≥t≥Fqu≥lψtyFopνr≥tψonsF≥nμFpνrπorm≥nγνFπorFXVW[â��XVW_Fμ≥t≥St≥kψnρTFJournalsofs
InstrumentationRF2020RFW[RFxVZVVYSxVZVVY 1 16

253 l≥rkFm≥ttνrFψntνrprνt≥tψonsFoπFi|ti{Fsν≥rγτνsFπorFtτνFνlνγtrowν≥kFproμuγtψonFoπFsupνrsymmνtrψγF
p≥rtψγlνsFψnFNFsqrt{s}e_FOF|ν~FprotonSprotonFγollψsψonsTFJournalsofsHighsEnergysPhysicsRF2016RFXVW]RFW 5.4 16

252
{ν≥rγτFπorFtτνF{t≥nμ≥rμFuoμνlFpψρρsFbosonFμνγ≥yψnρFψntoFNFbovνrlψnν{b}FOFproμuγνμFψnF≥ssoγψ≥tψonF
wψtτFtopFqu≥rksFμνγ≥yψnρFτ≥μronψγ≥llyFψnFppFγollψsψonsF≥tFNFsqrt{s}e_FOF|ν~FwψtτFtτνFi|ti{FμνtνγtorTF
JournalsofsHighsEnergysPhysicsRF2016RFXVW]RFW

5.4 16

251 qμνntψπψγ≥tψonF≥nμFrνjνγtψonFoπFpψlνSupFjνtsF≥tFτψρτFpsνuμor≥pψμψtyFwψtτFtτνFi|ti{FμνtνγtorTF
EuropeansPhysicalsJournalsCRF2017RF^^RF[_V 4.2 16

Lydia Beresford
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250 uν≥surνmνntFoπFtτνFlrνllS—≥nFtrψplνSμψππνrνntψ≥lFγrossFsνγtψonFψnFppFγollψsψonsF≥tFNFsqrt{s}e_FOF|ν~TF
JournalsofsHighsEnergysPhysicsRF2017RFXVW^RFW 5.4 16

249 uν≥surνmνntFoπFtτνFNFtovνrlψnν{t}’FOF≥nμFNFtovνrlψnν{t} FOFproμuγtψonFγrossFsνγtψonsFψnFppFγollψsψonsF
≥tFNFsqrt{s}e_FOF|ν~FwψtτFtτνFi|ti{FμνtνγtorTFJournalsofsHighsEnergysPhysicsRF2015RFXVW[RFW 5.4 16

248 |τνFpνrπorm≥nγνFoπFtτνFjνtFtrψρρνrFπorFtτνFi|ti{FμνtνγtorFμurψnρFXVWWFμ≥t≥Ft≥kψnρTFEuropeans
PhysicalsJournalsCRF2016RF^]RF[X] 4.2 16

247
{ν≥rγτFπorFtτνFpψρρsFbosonFproμuγνμFψnF≥ssoγψ≥tψonFwψtτF≥FbosonF≥nμFμνγ≥yψnρFtoFπourFSqu≥rksFvψ≥F
twoFspψnSzνroFp≥rtψγlνsFψnFγollψsψonsF≥tFWYF|ν~FwψtτFtτνFi|ti{FμνtνγtorTFEuropeansPhysicalsJournalsCRF
2016RF^]RF]V[

4.2 16

246
{ν≥rγτFπorFπl≥vourSγτ≥nρψnρFnνutr≥lFγurrνntFtopSqu≥rkFμνγ≥ysFtoF¯normul≥bFsννFtνxt]FψnF¯normul≥bF
sννFtνxt]FγollψsψonFμ≥t≥FγollνγtνμFwψtτFtτνFi|ti{FμνtνγtorF≥tF¯normul≥bFsννFtνxt]´ |ν~TFEuropeans
PhysicalsJournalsCRF2016RF^]RFWX

4.2 16

245 uν≥surνmνntFoπFπψμuγψ≥lF≥nμFμψππνrνntψ≥lFN’ℓQ’ℓSOFproμuγtψonFγrossSsνγtψonsF≥tFNsqrt{s}eWYOF|ν~F
wψtτFtτνFi|ti{FμνtνγtorTFEuropeansPhysicalsJournalsCRF2019RF^aRFW 4.2 16

244
uν≥surνmνntFoπFπlowFτ≥rmonψγsFγorrνl≥tψonsFwψtτFmν≥nFtr≥nsvνrsνFmomνntumFψnFlν≥μâ��lν≥μF≥nμF
protonâ��lν≥μFγollψsψonsF≥tFNsqrt{s−{m≥tτrm{vv}}}FeF[TVX~τboxF{|ν~}OFwψtτFtτνFi|ti{FμνtνγtorTF
EuropeansPhysicalsJournalsCRF2019RF^aRFW

4.2 16

243
{ν≥rγτFπorFp≥ψrFproμuγtψonFoπFτν≥vyFvνγtorSlψkνFqu≥rksFμνγ≥yψnρFψntoFτψρτSp|F’FbosonsF≥nμFtopF
qu≥rksFψnFtτνFlνptonSplusSjνtsFπψn≥lFst≥tνFψnFppFγollψsψonsF≥tFNFsqrt{s}eWYFOF|ν~FwψtτFtτνFi|ti{F
μνtνγtorTFJournalsofsHighsEnergysPhysicsRF2018RFXVW_RFW

5.4 16

242 lνtνrmψn≥tψonFoπFspψnF≥nμFp≥rψtyFoπFtτνFpψρρsFbosonFψnFtτνF¯normul≥bFsννFtνxt]Fμνγ≥yFγτ≥nnνlFwψtτF
tτνFi|ti{FμνtνγtorTFEuropeansPhysicalsJournalsCRF2015RF^[RFXYW 4.2 15

241 {ν≥rγτFπorFu≥ρnνtψγFuonopolνsF≥nμF{t≥blνFpψρτSmlνγtrψγSkτ≥rρνFwbjνγtsFψnFWY´ |νvFxrotonSxrotonF
kollψsψonsFwψtτFtτνFi|ti{FlνtνγtorTFPhysicalsReviewsLettersRF2020RFWXZRFVYW_VX 7.4 15

240 uν≥surνmνntsFoπFˇ�NX{OF≥nμF–NY_^XOFSfFrUˇ�ˇ�FQFˇ�Fâ��FproμuγtψonFψnFppFγollψsψonsF≥tFNFsqrt{s}e_FOF|ν~FwψtτF
tτνFi|ti{FμνtνγtorTFJournalsofsHighsEnergysPhysicsRF2017RFXVW^RFW 5.4 15

239
uν≥surνmνntFoπFproμuγtψonFwψtτFtτνFτ≥μronψγ≥llyFμνγ≥yψnρFbosonFrνγonstruγtνμF≥sFonνForFtwoFjνtsF
ψnFγollψsψonsF≥tFwψtτFi|ti{RF≥nμFγonstr≥ψntsFonF≥nom≥lousFρ≥uρνFγouplψnρsTFEuropeansPhysicals
JournalsCRF2017RF^^RF[]Y

4.2 15

238 lνtνrmψn≥tψonFoπFtτνFz≥tψoFoπFbSyu≥rkFnr≥ρmνnt≥tψonFnr≥γtψonsFπNsOUπNμOFψnFppFkollψsψonsF≥tF
â��se^FF|ν~FwψtτFtτνFi|ti{FlνtνγtorTFPhysicalsReviewsLettersRF2015RFWW[RFX]XVVW 7.4 15

237 lνtνrmψn≥tψonFoπFtτνFtopSqu≥rkFpolνFm≥ssFusψnρFNFtovνrlψnν{t}FOFQFWSjνtFνvνntsFγollνγtνμFwψtτFtτνF
i|ti{FνxpνrψmνntFψnF^F|ν~FppFγollψsψonsTFJournalsofsHighsEnergysPhysicsRF2015RFXVW[RFW 5.4 15

236 lψjνtFzνson≥nγνF{ν≥rγτFwψtτF’ν≥kF{upνrvψsψonF}sψnρFsqrt¯s]eWYFF|ν~FppFkollψsψonsFψnFtτνFi|ti{F
lνtνγtorTFPhysicalsReviewsLettersRF2020RFWX[RFWYW_VW 7.4 15

235 kxFxropνrtψνsFoπFpψρρsFjosonFqntνr≥γtψonsFwψtτF|opFyu≥rksFψnFtτνFtt¯ovνrF´fl]pF≥nμFtpFxroγνssνsF
}sψnρFpSf˛‡˛‡FwψtτFtτνFi|ti{FlνtνγtorTFPhysicalsReviewsLettersRF2020RFWX[RFV]W_VX 7.4 15

234
{ν≥rγτFπorFμ≥rkFm≥ttνrFψnFνvνntsFwψtτF≥Fτ≥μronψγ≥llyFμνγ≥yψnρFvνγtorFbosonF≥nμFmψssψnρFtr≥nsvνrsνF
momνntumFψnFppFγollψsψonsF≥tFNFsqrt{s}eWYFOF|ν~FwψtτFtτνFi|ti{FμνtνγtorTFJournalsofsHighsEnergys
PhysicsRF2018RFXVW_RFW

5.4 15

233
{ν≥rγτFπorFnνwFpτνnomνn≥FusψnρFtτνFψnv≥rψ≥ntFm≥ssFμψstrψbutψonFoπFs≥mνSπl≥vourFopposψtνSsψρnF
μψlνptonFp≥ψrsFψnFνvνntsFwψtτFmψssψnρFtr≥nsvνrsνFmomνntumFψnF´ FγollψsψonsFwψtτFtτνFi|ti{FμνtνγtorTF
EuropeansPhysicalsJournalsCRF2018RF^_RF]X[

4.2 15

(2018-2017)
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232
uν≥surνmνntFoπFtτνF¯normul≥bFsννFtνxt]F≥nμF¯normul≥bFsννFtνxt]FproμuγtψonFγrossFsνγtψonsFψnF
multψlνptonFπψn≥lFst≥tνsFusψnρFYTXFπb¯normul≥bFsννFtνxt]FoπF¯normul≥bFsννFtνxt]FγollψsψonsF≥tF¯normul≥bF
sννFtνxt]FeFWYF|ν~FwψtτFtτνFi|ti{FμνtνγtorTFEuropeansPhysicalsJournalsCRF2017RF^^RFZV

4.2 14

231 uν≥surνmνntsFoπFνlνγtrowν≥kF¯normul≥bFsννFtνxt]FproμuγtψonF≥nμFγonstr≥ψntsFonF≥nom≥lousFρ≥uρνF
γouplψnρsFwψtτFtτνFi|ti{FμνtνγtorTFEuropeansPhysicalsJournalsCRF2017RF^^RFZ^Z 4.2 14

230 {ν≥rγτFπorFsψnρlνFproμuγtψonFoπFvνγtorSlψkνFqu≥rksFμνγ≥yψnρFψntoF’bFψnFppFγollψsψonsF≥tFNFsqrt{s}FOFeFWYF
|ν~FwψtτFtτνFi|ti{FμνtνγtorTFJournalsofsHighsEnergysPhysicsRF2019RFXVWaRFW 5.4 14

229
uν≥surνmνntFoπFtτνFproμuγtψonFγrossSsνγtψonFoπF≥FsψnρlνFtopFqu≥rkFψnF≥ssoγψ≥tψonFwψtτF≥F FbosonFψnF
protonâ��protonFγollψsψonsF≥tFWYF|ν~FwψtτFtτνFi|ti{FμνtνγtorTFPhysicssLetters,sSectionsB:sNuclear,s
ElementarysParticlesandsHigh-EnergysPhysicsRF2018RF^_VRF[[^S[^^

4.2 14

228 {ν≥rγτFπorFtτνFproμuγtψonFoπFsψnρlνFvνγtorSlψkνF≥nμFνxγψtνμFqu≥rksFψnFtτνF’tFπψn≥lFst≥tνFψnFppF
γollψsψonsF≥tFNFsqrt{s}e_FOF|ν~FwψtτFtτνFi|ti{FμνtνγtorTFJournalsofsHighsEnergysPhysicsRF2016RFXVW]RFW 5.4 14

227 uν≥surνmνntFoπFtτνFtt´fl F≥nμFtt´fl’FγrossFsνγtψonsFψnFprotonSprotonFγollψsψonsF≥tFseWYFF|ν~FwψtτFtτνF
i|ti{FμνtνγtorTFPhysicalsReviewsDRF2019RFaaRF 4.9 14

226 {tuμyFoπFN’U OpFproμuγtψonF≥nμFpψρρsFbosonFγouplψnρsFusψnρFpSfF’F’FPFμνγ≥ysFwψtτFtτνFi|ti{F
μνtνγtorTFJournalsofsHighsEnergysPhysicsRF2015RFXVW[RFW 5.4 14

225 iFstr≥tνρyFπorF≥Fρνnνr≥lFsν≥rγτFπorFnνwFpτνnomνn≥FusψnρFμ≥t≥SμνrψvνμFsψρn≥lFrνρψonsF≥nμFψtsF
≥pplψγ≥tψonFwψtτψnFtτνFi|ti{FνxpνrψmνntTFEuropeansPhysicalsJournalsCRF2019RF^aRFW 4.2 14

224
{ν≥rγτFπorFtτνFpψρρsFbosonFproμuγνμFψnF≥ssoγψ≥tψonFwψtτF≥FvνγtorFbosonF≥nμFμνγ≥yψnρFψntoFtwoF
spψnSzνroFp≥rtψγlνsFψnFtτνFpFSfF≥≥FSfFZbFγτ≥nnνlFψnFppFγollψsψonsF≥tFNFsqrt{s}eWYFOF|ν~FwψtτFtτνFi|ti{F
μνtνγtorTFJournalsofsHighsEnergysPhysicsRF2018RFXVW_RFW

5.4 14

223
kombψnνμFmν≥surνmνntFoπFμψππνrνntψ≥lF≥nμFtot≥lFγrossFsνγtψonsFψnFtτνFpFSfF˛‡˛‡F≥nμFtτνFpFSfF  gFSfFZâ��F
μνγ≥yFγτ≥nnνlsF≥tFseWYF|ν~FwψtτFtτνFi|ti{FμνtνγtorTFPhysicssLetters,sSectionsB:sNuclear,sElementarys
ParticlesandsHigh-EnergysPhysicsRF2018RF^_]RFWWZSWYY

4.2 14

222 {ν≥rγτFπorFpψρρsFbosonsFproμuγνμFvψ≥FvνγtorSbosonFπusψonF≥nμFμνγ≥yψnρFψntoFbottomFqu≥rkFp≥ψrsFψnF
seWYFF|ν~FppFγollψsψonsFwψtτFtτνFi|ti{FμνtνγtorTFPhysicalsReviewsDRF2018RFa_RF 4.9 14

221
uν≥surνmνntsFoπFtopSqu≥rkFp≥ψrFμψππνrνntψ≥lFγrossSsνγtψonsFψnFtτνF¯normul≥bFsννFtνxt]Fγτ≥nnνlFψnF
γollψsψonsF≥tF¯normul≥bFsννFtνxt]´ |ν~FusψnρFtτνFi|ti{FμνtνγtorTFEuropeansPhysicalsJournalsCRF2017RF
^^RFXaX

4.2 13

220 {ν≥rγτFπorFtrψbosonF¯normul≥bFsννFtνxt]FproμuγtψonFψnFγollψsψonsF≥tF¯normul≥bFsννFtνxt]´ ¯normul≥bFsννF
tνxt]FwψtτFtτνFi|ti{FμνtνγtorTFEuropeansPhysicalsJournalsCRF2017RF^^RFWZW 4.2 13

219 {ν≥rγτFπorFtopSqu≥rkFμνγ≥ysFtFSfFpqFwψtτFY]Fπbâ��WFoπFppFγollψsψonFμ≥t≥F≥tFNFsqrt{s}FOFeFWYF|ν~FwψtτFtτνF
i|ti{FμνtνγtorTFJournalsofsHighsEnergysPhysicsRF2019RFXVWaRFW 5.4 13

218
uν≥surνmνntFoπFπψμuγψ≥lFμψππνrνntψ≥lFγrossFsνγtψonsFoπFρluonSπusψonFproμuγtψonFoπFpψρρsFbosonsF
μνγ≥yψnρFtoF’’FPSfν˛‰˛…˛‰FwψtτFtτνFi|ti{FμνtνγtorF≥tFNFsqrt{s}e_FOF|ν~TFJournalsofsHighsEnergysPhysicsRF
2016RFXVW]RFW

5.4 13

217 {ν≥rγτFπorFnνwFpτνnomνn≥FψnFνvνntsFwψtτF≥FpτotonF≥nμFmψssψnρFtr≥nsvνrsνFmomνntumFψnFppF
γollψsψonsF≥tFNFsqrt{s}eWYFOF|ν~FwψtτFtτνFi|ti{FμνtνγtorTFJournalsofsHighsEnergysPhysicsRF2016RFXVW]RFW 5.4 13

216 qμνntψπψγ≥tψonFoπFτψρτFtr≥nsvνrsνFmomνntumFtopFqu≥rksFψnFppFγollψsψonsF≥tFNFsqrt{s}e_FOF|ν~FwψtτFtτνF
i|ti{FμνtνγtorTFJournalsofsHighsEnergysPhysicsRF2016RFXVW]RFW 5.4 13

215 uν≥surνmνntFoπFtopFqu≥rkFp≥ψrFμψππνrνntψ≥lFγrossFsνγtψonsFψnFtτνFμψlνptonFγτ≥nnνlFψnFppFγollψsψonsF≥tF
se^F≥nμF_F|ν~FwψtτFi|ti{TFPhysicalsReviewsDRF2016RFaZRF 4.9 13

Lydia Beresford
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214 {ν≥rγτFπorFsupνrsymmνtryFψnFνvνntsFwψtτFbSt≥ρρνμFjνtsF≥nμFmψssψnρFtr≥nsvνrsνFmomνntumFψnFppF
γollψsψonsF≥tFNFsqrt{s}eWYFOF|ν~FwψtτFtτνFi|ti{FμνtνγtorTFJournalsofsHighsEnergysPhysicsRF2017RFXVW^RFW 5.4 13

213 nluγtu≥tψonsFoπF≥nψsotropψγFπlowFψnFxbQxbFγollψsψonsF≥tFNFsqrt{{m≥tτrm{s}}−{m≥tτrm{vv}}}FOFeF[TVXF
|ν~FwψtτFtτνFi|ti{FμνtνγtorTFJournalsofsHighsEnergysPhysicsRF2020RFXVXVRFW 5.4 13

212 xνrπorm≥nγνFoπFtτνFi|ti{FmuonFtrψρρνrsFψnFzunFXTFJournalsofsInstrumentationRF2020RFW[RFxVaVW[SxVaVW[1 13

211
{ν≥rγτFπorFμψrνγtFproμuγtψonFoπFνlνγtrowν≥kψnosFψnFπψn≥lFst≥tνsFwψtτFonνFlνptonRFmψssψnρFtr≥nsvνrsνF
momνntumF≥nμF≥FpψρρsFbosonFμνγ≥yψnρFψntoFtwoFbSjνtsFψnFNppOFγollψsψonsF≥tFNsqrt{s}eWYOF|ν~FwψtτF
tτνFi|ti{FμνtνγtorTFEuropeansPhysicalsJournalsCRF2020RF_VRFW

4.2 13

210 uuonFrνγonstruγtψonF≥nμFψμνntψπψγ≥tψonFνππψγψνnγyFψnFi|ti{FusψnρFtτνFπullFzunFXFppFγollψsψonFμ≥t≥FsνtF
≥tFNsqrt{s}eWYOF|ν~TFEuropeansPhysicalsJournalsCRF2021RF_WRFW 4.2 13

209
uν≥surνmνntsFoπFtopSqu≥rkFp≥ψrFμψππνrνntψ≥lF≥nμFμoublνSμψππνrνntψ≥lFγrossSsνγtψonsFψnFtτνFNνllFOQjνtsF
γτ≥nnνlFwψtτFppFγollψsψonsF≥tFNsqrt{s}eWYOF|ν~FusψnρFtτνFi|ti{FμνtνγtorTFEuropeansPhysicalsJournalsC
RF2019RF^aRFW

4.2 13

208 wpνr≥tψonF≥nμFpνrπorm≥nγνFoπFtτνFi|ti{F|ψlνFk≥lorψmνtνrFψnFzun´ WTFEuropeansPhysicalsJournalsCRF
2018RF^_RFa_^ 4.2 13

207 uν≥surνmνntsFoπF’F≥nμF FbosonFproμuγtψonFψnFppFγollψsψonsF≥tFNsqrt{s}e[TVXOF|ν~FwψtτFtτνFi|ti{F
μνtνγtorTFEuropeansPhysicalsJournalsCRF2019RF^aRFW 4.2 12

206 pψρρsFbosonFproμuγtψonFγrossSsνγtψonFmν≥surνmνntsF≥nμFtτνψrFmn|Fψntνrprνt≥tψonFψnFtτνFNZνllFOF
μνγ≥yFγτ≥nnνlF≥tFNsqrt{s}eOWYF|ν~FwψtτFtτνFi|ti{FμνtνγtorTFEuropeansPhysicalsJournalsCRF2020RF_VRFW 4.2 12

205 {ν≥rγτFπorFnνwFpτνnomνn≥FwψtτFpτotonQjνtFνvνntsFψnFprotonSprotonFγollψsψonsF≥tFNFsqrt{s}eWYFOF|ν~F
wψtτFtτνFi|ti{FμνtνγtorTFJournalsofsHighsEnergysPhysicsRF2016RFXVW]RFW 5.4 12

204 uν≥surνmνntFoπFtτνFproμuγtψonFγrossSsνγtψonFoπF≥FsψnρlνFtopFqu≥rkFψnF≥ssoγψ≥tψonFwψtτF≥F’FbosonF≥tF
_F|ν~FwψtτFtτνFi|ti{FνxpνrψmνntTFJournalsofsHighsEnergysPhysicsRF2016RFXVW]RFW 5.4 12

203 {ν≥rγτFπorFstronρFρr≥vψtyFψnFmultψjνtFπψn≥lFst≥tνsFproμuγνμFψnFppFγollψsψonsF≥tFNFsqrt{s}eWYFOF|ν~FusψnρF
tτνFi|ti{FμνtνγtorF≥tFtτνFtpkTFJournalsofsHighsEnergysPhysicsRF2016RFXVW]RFW 5.4 12

202 xrobψnρFlνptonFπl≥vourFvψol≥tψonFvψ≥FnνutrψnolνssF¯normul≥bFsννFtνxt]Fμνγ≥ysFwψtτFtτνFi|ti{F
μνtνγtorTFEuropeansPhysicalsJournalsCRF2016RF^]RFXYX 4.2 12

201
{ν≥rγτFπorF≥nom≥lousFγouplψnρsFψnFtτνF’FtbFvνrtνxFπromFtτνFmν≥surνmνntFoπFμoublνFμψππνrνntψ≥lF
≥nρul≥rFμνγ≥yFr≥tνsFoπFsψnρlνFtopFqu≥rksFproμuγνμFψnFtτνFtSγτ≥nnνlFwψtτFtτνFi|ti{FμνtνγtorTF
JournalsofsHighsEnergysPhysicsRF2016RFXVW]RFWSZ]

5.4 12

200 uν≥surνmνntFoπFψnγlusψvνFjνtF≥nμFμψjνtFγrossSsνγtψonsFψnFprotonSprotonFγollψsψonsF≥tFNFsqrt{s}eWYFOF
|ν~FwψtτFtτνFi|ti{FμνtνγtorTFJournalsofsHighsEnergysPhysicsRF2018RFXVW_RFW 5.4 12

199 komp≥rψsonFoπFnr≥ρmνnt≥tψonFnunγtψonsFπorFrνtsFlomψn≥tνμFbyFtψρτtFyu≥rksF≥nμFoluonsFπromFppF
≥nμFxbQxbFkollψsψonsFψnFi|ti{TFPhysicalsReviewsLettersRF2019RFWXYRFVZXVVW 7.4 12

198 {ν≥rγτFπorFpψρρsFbosonFp≥ψrFproμuγtψonFψnFtτνF’’NPO’’NPOFμνγ≥yFγτ≥nnνlFusψnρFi|ti{Fμ≥t≥F
rνγorμνμF≥tFNFsqrt{m≥tτrm{s}}FOFeFWYF|ν~TFJournalsofsHighsEnergysPhysicsRF2019RFXVWaRFW 5.4 12

197
uν≥surνmνntFoπFtτνFγrossSsνγtψonFπorFνlνγtrowν≥kFproμuγtψonFoπFμψjνtsFψnF≥ssoγψ≥tψonFwψtτF≥F F
bosonFψnFppFγollψsψonsF≥tFseWY´ |ν~FwψtτFtτνFi|ti{FμνtνγtorTFPhysicssLetters,sSectionsB:sNuclear,s
ElementarysParticlesandsHigh-EnergysPhysicsRF2017RF^^[RFXV]SXX_

4.2 12
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196 uν≥surνmνntFoπFtτνFψnγlusψvνFjνtFγrossSsνγtψonsFψnFprotonSprotonFγollψsψonsF≥tFNFsqrt{s}e_FOF|ν~FwψtτF
tτνFi|ti{FμνtνγtorTFJournalsofsHighsEnergysPhysicsRF2017RFXVW^RFW 5.4 12

195 uν≥surνmνntsFoπFtopSqu≥rkFp≥ψrFμψππνrνntψ≥lFγrossSsνγtψonsFψnFtτνFlνptonQjνtsFγτ≥nnνlFψnFppF
γollψsψonsF≥tFNFsqrt{s}eWYFOF|ν~FusψnρFtτνFi|ti{FμνtνγtorTFJournalsofsHighsEnergysPhysicsRF2017RFXVW^RFW 5.4 12

194 {ν≥rγτFπorFtopFqu≥rkFμνγ≥ysFtFSfFqpRFwψtτFpFSfF˛‡˛‡RFψnFNFsqrt{s}eWYFOF|ν~FppFγollψsψonsFusψnρFtτνFi|ti{F
μνtνγtorTFJournalsofsHighsEnergysPhysicsRF2017RFXVW^RFW 5.4 12

193 uν≥surνmνntsFoπFtopFqu≥rkFspψnFobsνrv≥blνsFψnFNFtovνrlψnν{t}FOFνvνntsFusψnρFμψlνptonFπψn≥lFst≥tνsFψnFNF
sqrt{s}e_FOF|ν~FppFγollψsψonsFwψtτFtτνFi|ti{FμνtνγtorTFJournalsofsHighsEnergysPhysicsRF2017RFXVW^RFW 5.4 12

192 uν≥surνmνntFoπFtτνFtopSqu≥rkFm≥ssFψnFNFtovνrlψnν{t}FOFQFWSjνtFνvνntsFγollνγtνμFwψtτFtτνFi|ti{F
μνtνγtorFψnFppFγollψsψonsF≥tFNFsqrt{s}FOFeF_F|ν~TFJournalsofsHighsEnergysPhysicsRF2019RFXVWaRFW 5.4 12

191 uν≥surνmνntFoπFtτνFγrossSsνγtψonF≥nμFγτ≥rρνF≥symmνtryFoπF’FbosonsFproμuγνμFψnFprotonâ��protonF
γollψsψonsF≥tFNsqrt{s}e_~tνxtF{|ν~}OFwψtτFtτνFi|ti{FμνtνγtorTFEuropeansPhysicalsJournalsCRF2019RF^aRFW 4.2 11

190 lψrνγtFtopSqu≥rkFμνγ≥yFwψμtτFmν≥surνmνntFψnFtτνFlνptonQjνtsFγτ≥nnνlF≥tFwψtτFtτνFi|ti{F
νxpνrψmνntTFEuropeansPhysicalsJournalsCRF2018RF^_RFWXa 4.2 11

189 qμνntψπψγ≥tψonFoπFboostνμFpψρρsFbosonsFμνγ≥yψnρFψntoFbSqu≥rkFp≥ψrsFwψtτFtτνFi|ti{FμνtνγtorF≥tF
WY´ JJtνxtF{|ν~}JJTFEuropeansPhysicalsJournalsCRF2019RF^aRF 4.2 11

188 uν≥surνmνntFoπFlνptonFμψππνrνntψ≥lFμψstrψbutψonsF≥nμFtτνFtopFqu≥rkFm≥ssFψnFproμuγtψonFψnFγollψsψonsF
≥tF´ |ν~FwψtτFtτνFi|ti{FμνtνγtorTFEuropeansPhysicalsJournalsCRF2017RF^^RF_VZ 4.2 11

187 xrobψnρFtτνF’FtbFvνrtνxFstruγturνFψnFtSγτ≥nnνlFsψnρlνStopSqu≥rkFproμuγtψonF≥nμFμνγ≥yFψnFppF
γollψsψonsF≥tFNFsqrt{s}e_FOF|ν~FwψtτFtτνFi|ti{FμνtνγtorTFJournalsofsHighsEnergysPhysicsRF2017RFXVW^RFW 5.4 11

186 {tuμyFoπF≥nμFproμuγtψonFψnFγollψsψonsF≥tF≥nμFsν≥rγτFπorF≥nom≥lousFqu≥rtψγFρ≥uρνFγouplψnρsFwψtτFtτνF
i|ti{FνxpνrψmνntTFEuropeansPhysicalsJournalsCRF2017RF^^RF]Z] 4.2 11

185 rνtFνnνrρyFsγ≥lνF≥nμFrνsolutψonFmν≥surνμFψnFprotonâ��protonFγollψsψonsF≥tFNsqrt{s}eWYOF|ν~FwψtτFtτνF
i|ti{FμνtνγtorTFEuropeansPhysicalsJournalsCRF2021RF_WRFW 4.2 11

184 {ν≥rγτF{tr≥tνρyFπorF{lνptonsF≥nμFl≥rkFu≥ttνrF}sψnρFtτνFtpkF≥sF≥FxτotonFkollψμνrTFPhysicalsReviews
LettersRF2019RFWXYRFWZW_VW 7.4 10

183 TFJournalsofsHighsEnergysPhysicsRF2019RFXVWaRFW 5.4 10

182 {ν≥rγτFπorFτν≥vyFnνutr≥lFpψρρsFbosonsFproμuγνμFψnF≥ssoγψ≥tψonFwψtτFbSqu≥rksF≥nμFμνγ≥yψnρFψntoF
bSqu≥rksF≥tFseWYFF|ν~FwψtτFtτνFi|ti{FμνtνγtorTFPhysicalsReviewsDRF2020RFWVXRF 4.9 10

181 uν≥surνmνntFoπFtτνFγrossSsνγtψonFπorFproμuγψnρF≥F’FbosonFψnF≥ssoγψ≥tψonFwψtτF≥FsψnρlνFtopFqu≥rkFψnF
ppFγollψsψonsF≥tFNFsqrt{s}eWYFOF|ν~FwψtτFi|ti{TFJournalsofsHighsEnergysPhysicsRF2018RFXVW_RFW 5.4 10

180 iFsν≥rγτFπorFtopFsqu≥rksFwψtτFzSp≥rψtySvψol≥tψnρFμνγ≥ysFtoF≥llSτ≥μronψγFπψn≥lFst≥tνsFwψtτFtτνFi|ti{F
μνtνγtorFψnFNFsqrt{s}e_FOF|ν~FprotonSprotonFγollψsψonsTFJournalsofsHighsEnergysPhysicsRF2016RFXVW]RFW 5.4 10

179 uν≥surνmνntFoπFtτνFkxSvψol≥tψnρFpτ≥sνFgFsF≥nμFtτνFjFVFsFmνsonFμνγ≥yFwψμtτFμψππνrνnγνFwψtτFjFVFsF
FSfFrUˇ�gFμνγ≥ysFψnFi|ti{TFJournalsofsHighsEnergysPhysicsRF2016RFXVW]RFW 5.4 10

Lydia Beresford
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178 {ν≥rγτFπorFμψbosonFrνson≥nγνsFψnFτ≥μronψγFπψn≥lFst≥tνsFψnFWYaFπbâ��WFoπFppFγollψsψonsF≥tFNFsqrt{s}FOFeFWYF
|ν~FwψtτFtτνFi|ti{FμνtνγtorTFJournalsofsHighsEnergysPhysicsRF2019RFXVWaRFW 5.4 10

177
uν≥surνmνntFoπFμνtνγtorSγorrνγtνμFobsνrv≥blνsFsνnsψtψvνFtoFtτνF≥nom≥lousFproμuγtψonFoπFνvνntsF
wψtτFjνtsF≥nμFl≥rρνFmψssψnρFtr≥nsvνrsνFmomνntumFψnFγollψsψonsF≥tF´ |ν~FusψnρFtτνFi|ti{FμνtνγtorTF
EuropeansPhysicalsJournalsCRF2017RF^^RF^][

4.2 10

176 {ν≥rγτFπorFnνwFpτνnomνn≥FψnFνvνntsFwψtτF≥nFνnνrρνtψγFjνtF≥nμFmψssψnρFtr≥nsvνrsνFmomνntumFψnFppF
γollψsψonsF≥tFseWYFF|ν~FwψtτFtτνFi|ti{FμνtνγtorTFPhysicalsReviewsDRF2021RFWVYRF 4.9 10

175 TFJournalsofsHighsEnergysPhysicsRF2019RFXVWaRFW 5.4 9

174
uν≥surνmνntFoπFtτνF  FproμuγtψonFγrossFsνγtψonFψnFprotonSprotonFγollψsψonsF≥tFNFsqrt{s}e_FOF|ν~F
usψnρFtτνF  FSfFâ��â�� â��Qâ��gâ��â��gQF≥nμFNF  toF{νll}ℓ{S}{νll}ℓ{Q}nuFovνrlψnν{nu}FOFμνγ≥yFγτ≥nnνlsFwψtτFtτνFi|ti{F
μνtνγtorTFJournalsofsHighsEnergysPhysicsRF2017RFXVW^RFW

5.4 9

173
uν≥surνmνntFoπFγτ≥rρνμSp≥rtψγlνFμψstrψbutψonsFsνnsψtψvνFtoFtτνFunμνrlyψnρFνvνntFψnFNFsqrt{s}eWYFOF
|ν~FprotonSprotonFγollψsψonsFwψtτFtτνFi|ti{FμνtνγtorF≥tFtτνFtpkTFJournalsofsHighsEnergysPhysicsRF
2017RFXVW^RFW

5.4 9

172 vνwFpτysψγsF≥nμFt≥uFρâ��XFusψnρFtpkFτν≥vyFψonFγollψsψonsTFPhysicalsReviewsDRF2020RFWVXRF 4.9 9

171 {ν≥rγτFπorFnνwFnonSrνson≥ntFpτνnomνn≥FψnFτψρτSm≥ssFμψlνptonFπψn≥lFst≥tνsFwψtτFtτνFi|ti{F
μνtνγtorTFJournalsofsHighsEnergysPhysicsRF2020RFXVXVRFW 5.4 9

170 uν≥surνmνntsFoπFtτνFpψρρsFbosonFψnγlusψvνF≥nμFμψππνrνntψ≥lFπψμuγψ≥lFγrossFsνγtψonsFψnFtτνFZNνllFOF
μνγ≥yFγτ≥nnνlF≥tFNsqrt{s}OFeFWYF|ν~TFEuropeansPhysicalsJournalsCRF2020RF_VRFW 4.2 9

169 {ν≥rγτFπorFsupνrsymmνtryFψnFπψn≥lFst≥tνsFwψtτFγτ≥rmFjνtsF≥nμFmψssψnρFtr≥nsvνrsνFmomνntumFψnFWYF
|ν~FppFγollψsψonsFwψtτFtτνFi|ti{FμνtνγtorTFJournalsofsHighsEnergysPhysicsRF2018RFXVW_RFW 5.4 9

168 xrobψnρFtτνFyu≥ntumFqntνrπνrνnγνFbνtwννnF{ψnρlyF≥nμFloublyFzνson≥ntF|opSyu≥rkFxroμuγtψonFψnF
ppFkollψsψonsF≥tFsqrt¯s]eWYFF|ν~FwψtτFtτνFi|ti{FlνtνγtorTFPhysicalsReviewsLettersRF2018RFWXWRFW[XVVX 7.4 9

167
uν≥surνmνntFoπFjνtSsubstruγturνFobsνrv≥blνsFψnFtopFqu≥rkRF’FbosonF≥nμFlψρτtFjνtFproμuγtψonFψnF
protonSprotonFγollψsψonsF≥tFNFsqrt{s}FOFeFWYF|ν~FwψtτFtτνFi|ti{FμνtνγtorTFJournalsofsHighsEnergys
PhysicsRF2019RFXVWaRFW

5.4 8

166
uν≥surνmνntFoπF~pRFNFm≥tτrm{p}toFm≥tτrm{b}ovνrlψnν{m≥tτrm{b}}FOFproμuγtψonF≥sF≥FπunγtψonFoπF
tτνFvνγtorSbosonFtr≥nsvνrsνFmomνntumFψnFWYF|ν~FppFγollψsψonsFwψtτFtτνFi|ti{FμνtνγtorTFJournalsofs
HighsEnergysPhysicsRF2019RFXVWaRFW

5.4 8

165 {ν≥rγτFπorFp≥ψrsFoπFsγ≥l≥rFlνptoqu≥rksFμνγ≥yψnρFψntoFqu≥rksF≥nμFνlνγtronsForFmuonsFψnFNFsqrt{s}FOFeFWYF
|ν~FppFγollψsψonsFwψtτFtτνFi|ti{FμνtνγtorTFJournalsofsHighsEnergysPhysicsRF2020RFXVXVRFW 5.4 8

164 uν≥surνmνntFoπFizψmutτ≥lFinψsotropyFoπFuuonsFπromFkτ≥rmF≥nμFjottomFp≥μronsFψnFppFkollψsψonsF
≥tFsqrt¯s]eWYFF|ν~FwψtτFtτνFi|ti{FlνtνγtorTFPhysicalsReviewsLettersRF2020RFWXZRFV_XYVW 7.4 8

163 {ν≥rγτFπorFsqu≥rksF≥nμFρluψnosFψnFπψn≥lFst≥tνsFwψtτFs≥mνSsψρnFlνptonsF≥nμFjνtsFusψnρFWYaFπbâ��WFoπFμ≥t≥F
γollνγtνμFwψtτFtτνFi|ti{FμνtνγtorTFJournalsofsHighsEnergysPhysicsRF2020RFXVXVRFW 5.4 8

162 jν≥mSψnμuγνμF≥nμFγosmψγSr≥yFb≥γkρrounμsFobsνrvνμFψnFtτνFi|ti{FμνtνγtorFμurψnρFtτνFtpkFXVWXF
protonSprotonFrunnψnρFpνrψoμTFJournalsofsInstrumentationRF2016RFWWRFxV[VWYSxV[VWY 1 8

161
{ν≥rγτFπorFsγ≥l≥rFrνson≥nγνsFμνγ≥yψnρFψntoF˛…Q˛…â��FψnFνvνntsFwψtτF≥nμFwψtτoutFbSt≥ρρνμFjνtsFproμuγνμF
ψnFprotonSprotonFγollψsψonsF≥tFNFsqrt{s}eWYFOF|ν~FwψtτFtτνFi|ti{FμνtνγtorTFJournalsofsHighsEnergys
PhysicsRF2019RFXVWaRFW

5.4 8
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160
{ν≥rγτFπorFnνwFpτνnomνn≥FψnFνvνntsFγont≥ψnψnρF≥Fs≥mνSπl≥vourFopposψtνSsψρnFμψlνptonFp≥ψrRFjνtsRF
≥nμFl≥rρνFmψssψnρFtr≥nsvνrsνFmomνntumFψnF¯normul≥bFsννFtνxt]´ ¯normul≥bFsννFtνxt]¯normul≥bFsννF
tνxt]FγollψsψonsFwψtτFtτνFi|ti{FμνtνγtorTFEuropeansPhysicalsJournalsCRF2017RF^^RFWZZ

4.2 8

159
{ν≥rγτFπorFnνwFpτνnomνn≥FwψtτFl≥rρνFjνtFmultψplψγψtψνsF≥nμFmψssψnρFtr≥nsvνrsνFmomνntumFusψnρF
l≥rρνSr≥μψusFjνtsF≥nμFπl≥vourSt≥ρρψnρF≥tFi|ti{FψnFWYF|ν~FppFγollψsψonsTFJournalsofsHighsEnergysPhysics
RF2017RFXVW^RFW

5.4 8

158 mvψμνnγνFπorFNtb≥r{t}tb≥r{t}OFproμuγtψonFψnFtτνFmultψlνptonFπψn≥lFst≥tνFψnFprotonâ��protonFγollψsψonsF≥tF
Nsqrt{s}eWYOFNtνxtF{|ν~}OFwψtτFtτνFi|ti{FμνtνγtorTFEuropeansPhysicalsJournalsCRF2020RF_VRFW 4.2 8

157
{ν≥rγτFπorFlψρτtFlonρSlψvνμFnνutr≥lFp≥rtψγlνsFproμuγνμFψnFppFγollψsψonsF≥tFNsqrt{s}FeFWY~m≥tτrmF{|ν~}OF
≥nμFμνγ≥yψnρFψntoFγollψm≥tνμFlνptonsForFlψρτtFτ≥μronsFwψtτFtτνFi|ti{FμνtνγtorTFEuropeansPhysicals
JournalsCRF2020RF_VRFW

4.2 8

156 pψρρsFsνlπSγouplψnρFmν≥surνmνntsFusψnρFμννpFlν≥rnψnρFψnFtτνFNFbovνrlψnν{b}bovνrlψnν{b}FOFπψn≥lF
st≥tνTFJournalsofsHighsEnergysPhysicsRF2020RFXVXVRFW 5.4 8

155 xνrπorm≥nγνFoπFtτνFmψssψnρFtr≥nsvνrsνFmomνntumFtrψρρνrsFπorFtτνFi|ti{FμνtνγtorFμurψnρFzunSXF
μ≥t≥Ft≥kψnρTFJournalsofsHighsEnergysPhysicsRF2020RFXVXVRFW 5.4 8

154 uν≥surνmνntsFoπFtopSqu≥rkFp≥ψrFspψnFγorrνl≥tψonsFψnFtτνFNνmuFOFγτ≥nnνlF≥tFNsqrt{s}FeFWYOF|ν~FusψnρF
ppFγollψsψonsFψnFtτνFi|ti{FμνtνγtorTFEuropeansPhysicalsJournalsCRF2020RF_VRFW 4.2 8

153
{ν≥rγτFπorFnνwFpτνnomνn≥FψnFνvνntsFwψtτFtwoFopposψtνSγτ≥rρνFlνptonsRFjνtsF≥nμFmψssψnρFtr≥nsvνrsνF
momνntumFψnFppFγollψsψonsF≥tFNFsqrt{m≥tτrm{s}}FOFeFWYF|ν~FwψtτFtτνFi|ti{FμνtνγtorTFJournalsofsHighs
EnergysPhysicsRF2021RFXVXWRFW

5.4 8

152
{ν≥rγτFπorFτν≥vyFrνson≥nγνsFμνγ≥yψnρFψntoF≥Fp≥ψrFoπF FbosonsFψnFtτνFNνllFℓQνllFℓSνllFMℓQνllFMℓSOF≥nμFNνllF
ℓQνllFℓSnuF{{b≥r{nuF}}}OFπψn≥lFst≥tνsFusψnρFWYaFNm≥tτrmF{πb}ℓ{SW}OFoπFprotonâ��protonFγollψsψonsF≥tF
Nsqrt{s}FeFWYRO|ν~FwψtτFtτνFi|ti{FμνtνγtorTFEuropeansPhysicalsJournalsCRF2021RF_WRFW

4.2 8

151 {ν≥rγτFπorFγτ≥rρνμFpψρρsFbosonsFμνγ≥yψnρFψntoF≥FtopFqu≥rkF≥nμF≥FbottomFqu≥rkF≥tFNFsqrt{m≥tτrm{s}}F
OFeFWYF|ν~FwψtτFtτνFi|ti{FμνtνγtorTFJournalsofsHighsEnergysPhysicsRF2021RFXVXWRFW 5.4 8

150
{ν≥rγτFπorFtτνF{t≥nμ≥rμFuoμνlFpψρρsFbosonFproμuγνμFbyFvνγtorSbosonFπusψonF≥nμFμνγ≥yψnρFtoF
bottomFqu≥rksFψnFNFsqrt{s}e_FOF|ν~FppFγollψsψonsFwψtτFtτνFi|ti{FμνtνγtorTFJournalsofsHighsEnergys
PhysicsRF2016RFXVW]RFW

5.4 8

149
{ν≥rγτFπorFsqu≥rksF≥nμFρluψnosFψnFπψn≥lFst≥tνsFwψtτFjνtsF≥nμFmψssψnρFtr≥nsvνrsνFmomνntumFusψnρFWYaF
πbâ��WFoπFNFsqrt{s}FOFeFWYF|ν~FppFγollψsψonFμ≥t≥FwψtτFtτνFi|ti{FμνtνγtorTFJournalsofsHighsEnergysPhysicsRF
2021RFXVXWRFW

5.4 8

148 xromptF≥nμFnonSpromptFνllψptψγFπlowFψnFxbQxbFγollψsψonsF≥tF|νvFwψtτFtτνFi|ti{FμνtνγtorTFEuropeans
PhysicalsJournalsCRF2018RF^_RF^_Z 4.2 8

147 {ν≥rγτFπorFπl≥vourSγτ≥nρψnρFnνutr≥lFγurrνntFtopSqu≥rkFμνγ≥ysFtFSfFq FψnFprotonSprotonFγollψsψonsF≥tFNF
sqrt{s}eWYFOF|ν~FwψtτFtτνFi|ti{FμνtνγtorTFJournalsofsHighsEnergysPhysicsRF2018RFXVW_RFW 5.4 8

146 uν≥surνmνntsFoπFψnγlusψvνF≥nμFμψππνrνntψ≥lFπψμuγψ≥lFγrossSsνγtψonsFoπFNtb≥r{t}ρ≥mm≥FOFproμuγtψonFψnF
lνptonψγFπψn≥lFst≥tνsF≥tFNsqrt{s}eWY~tνxtF{|ν~}OFψnFi|ti{TFEuropeansPhysicalsJournalsCRF2019RF^aRFW 4.2 7

145 iFmν≥surνmνntFoπFm≥tνrψ≥lFψnFtτνFi|ti{Ftr≥γkνrFusψnρFsνγonμ≥ryFτ≥μronψγFψntνr≥γtψonsFψnF^F
|ν~ppγollψsψonsTFJournalsofsInstrumentationRF2016RFWWRFxWWVXVSxWWVXV 1 7

144
{ν≥rγτFπorFnνwFpτνnomνn≥FψnFπψn≥lFst≥tνsFwψtτFl≥rρνFjνtFmultψplψγψtψνsF≥nμFmψssψnρFtr≥nsvνrsνF
momνntumFusψnρFNFsqrt{s}FOFeFWYF|ν~FprotonSprotonFγollψsψonsFrνγorμνμFbyFi|ti{FψnFzunFXFoπFtτνF
tpkTFJournalsofsHighsEnergysPhysicsRF2020RFXVXVRFW

5.4 7

143 |r≥nsvνrsνFmomνntumF≥nμFproγνssFμνpνnμνntF≥zψmutτ≥lF≥nψsotropψνsFψnFNsqrt{s−{m≥tτrmF
{vv}}}e_TW]OF|ν~FpQxbFγollψsψonsFwψtτFtτνFi|ti{FμνtνγtorTFEuropeansPhysicalsJournalsCRF2020RF_VRFW 4.2 7
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142 {ν≥rγτFπorFnνwFpτνnomνn≥FψnFτψρτSm≥ssFπψn≥lFst≥tνsFwψtτF≥FpτotonF≥nμF≥FjνtFπromFγollψsψonsF≥tFeF
WY´ |ν~FwψtτFtτνFi|ti{FμνtνγtorTFEuropeansPhysicalsJournalsCRF2018RF^_RFWVX 4.2 7

141
{ν≥rγτFπorFsqu≥rksF≥nμFρluψnosFψnFνvνntsFwψtτFτ≥μronψγ≥llyFμνγ≥yψnρFt≥uFlνptonsRFjνtsF≥nμFmψssψnρF
tr≥nsvνrsνFmomνntumFψnFprotonSprotonFγollψsψonsF≥tF¯normul≥bFsννFtνxt]´ |ν~FrνγorμνμFwψtτFtτνF
i|ti{FμνtνγtorTFEuropeansPhysicalsJournalsCRF2016RF^]RF]_Y

4.2 7

140
uν≥surνmνntFoπFμψππνrνntψ≥lFγrossFsνγtψonsF≥nμF’QU’â��FγrossSsνγtψonFr≥tψosFπorF’FbosonFproμuγtψonF
ψnF≥ssoγψ≥tψonFwψtτFjνtsF≥tFNFsqrt{s}e_FOF|ν~FwψtτFtτνFi|ti{FμνtνγtorTFJournalsofsHighsEnergysPhysicsRF
2018RFXVW_RFW

5.4 7

139 {ν≥rγτFπorFl≥rρνFmψssψnρFtr≥nsvνrsνFmomνntumFψnF≥ssoγψ≥tψonFwψtτFonνFtopSqu≥rkFψnFprotonSprotonF
γollψsψonsF≥tFNFsqrt{s}FOFeFWYF|ν~FwψtτFtτνFi|ti{FμνtνγtorTFJournalsofsHighsEnergysPhysicsRF2019RFXVWaRFW 5.4 7

138 uν≥surνmνntFoπFtτνFNFtovνrlψnν{t}ρ≥mm≥FOFproμuγtψonFγrossFsνγtψonFψnFprotonSprotonFγollψsψonsF≥tFNF
sqrt{s}e_FOF|ν~FwψtτFtτνFi|ti{FμνtνγtorTFJournalsofsHighsEnergysPhysicsRF2017RFXVW^RFW 5.4 7

137 uν≥surνmνntsFoπFtopSqu≥rkFp≥ψrFtoF SbosonFγrossSsνγtψonFr≥tψosF≥tFNFsqrt{s}eWYFOFRF_RF^F|ν~FwψtτFtτνF
i|ti{FμνtνγtorTFJournalsofsHighsEnergysPhysicsRF2017RFXVW^RFW 5.4 7

136
{ν≥rγτFπorFμψrνγtFtopFsqu≥rkFp≥ψrFproμuγtψonFψnFνvνntsFwψtτF≥FpψρρsForF FbosonRF≥nμFmψssψnρF
tr≥nsvνrsνFmomνntumFψnFNFsqrt{s}eWYFOF|ν~FppFγollψsψonsFwψtτFtτνFi|ti{FμνtνγtorTFJournalsofsHighs
EnergysPhysicsRF2017RFXVW^RFW

5.4 7

135
{ν≥rγτFπorFnνwFpτνnomνn≥FψnF≥FlνptonFplusFτψρτFjνtFmultψplψγψtyFπψn≥lFst≥tνFwψtτFtτνFi|ti{F
νxpνrψmνntFusψnρFNFsqrt{s}eWYFOF|ν~FprotonSprotonFγollψsψonFμ≥t≥TFJournalsofsHighsEnergysPhysicsRF
2017RFXVW^RFW

5.4 7

134 {tuμψνsFoπF ˛‡FproμuγtψonFψnF≥ssoγψ≥tψonFwψtτF≥FτψρτSm≥ssFμψjνtFsystνmFψnFppFγollψsψonsF≥tFNFsqrt{s}e_FOF
|ν~FwψtτFtτνFi|ti{FμνtνγtorTFJournalsofsHighsEnergysPhysicsRF2017RFXVW^RFW 5.4 7

133
in≥lysψsFoπFtτνF’tbFvνrtνxFπromFtτνFmν≥surνmνntFoπFtrψplνSμψππνrνntψ≥lF≥nρul≥rFμνγ≥yFr≥tνsFoπF
sψnρlνFtopFqu≥rksFproμuγνμFψnFtτνFtSγτ≥nnνlF≥tFNFsqrt{s}e_FOF|ν~FwψtτFtτνFi|ti{FμνtνγtorTFJournalsofs
HighsEnergysPhysicsRF2017RFXVW^RFW

5.4 7

132 xνrπorm≥nγνFoπFtτνFi|ti{F|r≥nsψtψonFz≥μψ≥tψonF|r≥γkνrFψnFzunFWFoπFtτνFtpkbFtr≥γkνrFpropνrtψνsTF
JournalsofsInstrumentationRF2017RFWXRFxV[VVXSxV[VVX 1 7

131 uν≥surνmνntFoπFtτνFtr≥nsvνrsνFmomνntumFμψstrψbutψonFoπFlrνllâ��—≥nFlνptonFp≥ψrsFψnFprotonâ��protonF
γollψsψonsF≥tFNsqrt{s}eWYRO|ν~FwψtτFtτνFi|ti{FμνtνγtorTFEuropeansPhysicalsJournalsCRF2020RF_VRFW 4.2 7

130 {ν≥rγτFπorFtypνSqqqFsννs≥wFτν≥vyFlνptonsFψnFμψlνptonFπψn≥lFst≥tνsFψnFppFγollψsψonsF≥tFNFsqrt{s}FeFWYR{tνxtF
{|ν~}}FOFwψtτFtτνFi|ti{FμνtνγtorTFEuropeansPhysicalsJournalsCRF2021RF_WRFW 4.2 7

129
{ν≥rγτFπorF≥Fτν≥vyFpψρρsFbosonFμνγ≥yψnρFψntoF≥F FbosonF≥nμF≥notτνrFτν≥vyFpψρρsFbosonFψnFtτνFNνllF
νllFbbOF≥nμFNνllFνllF’’OFπψn≥lFst≥tνsFψnFppFγollψsψonsF≥tFNsqrt{s}eWYOFNtνxtF{|ν~}OFwψtτFtτνFi|ti{F
μνtνγtorTFEuropeansPhysicalsJournalsCRF2021RF_WRFW

4.2 7

128 uν≥surνmνntFoπFtτνF¯normul≥bFsννFtνxt]FμψjνtFγrossFsνγtψonFψnFγollψsψonsF≥tF¯normul≥bFsννFtνxt]´ |ν~F
wψtτFtτνFi|ti{FμνtνγtorTFEuropeansPhysicalsJournalsCRF2016RF^]RF]^V 4.2 7

127 {ν≥rγτFπorFnνwFpτνnomνn≥FψnFμψππνrνntSπl≥vourFτψρτSm≥ssFμψlνptonFπψn≥lFst≥tνsFψnFγollψsψonsF≥tF
¯normul≥bFsννFtνxt]´ |νvFwψtτFtτνFi|ti{FμνtνγtorTFEuropeansPhysicalsJournalsCRF2016RF^]RF[ZW 4.2 7

126 {ν≥rγτFπorFμψrνγtFtopFsqu≥rkFp≥ψrFproμuγtψonFψnFπψn≥lFst≥tνsFwψtτFtwoFt≥uFlνptonsFψnFγollψsψonsF≥tF
¯normul≥bFsννFtνxt]´ |ν~FwψtτFtτνFi|ti{FμνtνγtorTFEuropeansPhysicalsJournalsCRF2016RF^]RF_W 4.2 7

125 uν≥surνmνntFoπFN’ℓpmFOFbosonFproμuγtψonFψnFxbQxbFγollψsψonsF≥tFNsqrt{s−{m≥tτrm{vv}}}FeF
[TVX~tνxtF{|ν}tνxtF{~}OFwψtτFtτνFi|ti{FμνtνγtorTFEuropeansPhysicalsJournalsCRF2019RF^aRFW 4.2 7

(2019-2018)

19



124 {ν≥rγτFπorFbottomSsqu≥rkFp≥ψrFproμuγtψonFwψtτFtτνFi|ti{FμνtνγtorFψnFπψn≥lFst≥tνsFγont≥ψnψnρFpψρρsF
bosonsRFbSjνtsF≥nμFmψssψnρFtr≥nsvνrsνFmomνntumTFJournalsofsHighsEnergysPhysicsRF2019RFXVWaRFW 5.4 7

123 uν≥surνmνntsFoπF’pF≥nμF pFproμuγtψonFψnFtτνFNpFrψρτt≥rrowFbb≥r{b}OFμνγ≥yFγτ≥nnνlFψnFppF
γollψsψonsF≥tFNWYRtνxtF{|ν}tνxtF{~}OFwψtτFtτνFi|ti{FμνtνγtorTFEuropeansPhysicalsJournalsCRF2021RF_WRFW 4.2 7

122 {ν≥rγτFπorFpψρρsFjosonFlνγ≥ysFψntoF≥F FjosonF≥nμF≥FtψρτtFp≥μronψγ≥llyFlνγ≥yψnρFzνson≥nγνF}sψnρF
WY´ |ν~FppFkollψsψonFl≥t≥FπromFtτνFi|ti{FlνtνγtorTFPhysicalsReviewsLettersRF2020RFWX[RFXXW_VX 7.4 6

121 iFnνwFmνtτoμFtoFμψstψnρuψsτFτ≥μronψγ≥llyFμνγ≥yψnρFboostνμFbosonsFπromFbosonsFusψnρFtτνFi|ti{F
μνtνγtorTFEuropeansPhysicalsJournalsCRF2016RF^]RFXY_ 4.2 6

120
uν≥surνmνntsFoπFγτ≥rρνF≥nμFkxF≥symmνtrψνsFψnFbSτ≥μronFμνγ≥ysFusψnρFtopSqu≥rkFνvνntsFγollνγtνμF
byFtτνFi|ti{FμνtνγtorFψnFppFγollψsψonsF≥tFNFsqrt{s}e_FOF|ν~TFJournalsofsHighsEnergysPhysicsRF2017RF
XVW^RFW

5.4 6

119 |opSqu≥rkFm≥ssFmν≥surνmνntFψnFtτνF≥llSτ≥μronψγFNFtovνrlψnν{t}FOFμνγ≥yFγτ≥nnνlF≥tFNFsqrt{s}e_FOF|ν~F
wψtτFtτνFi|ti{FμνtνγtorTFJournalsofsHighsEnergysPhysicsRF2017RFXVW^RFW 5.4 6

118 {ν≥rγτFπorFNFtovνrlψnν{t}FOFrνson≥nγνsFψnFπullyFτ≥μronψγFπψn≥lFst≥tνsFψnFppFγollψsψonsF≥tFNFsqrt{s}FOFeFWYF
|ν~FwψtτFtτνFi|ti{FμνtνγtorTFJournalsofsHighsEnergysPhysicsRF2020RFXVXVRFW 5.4 6

117
{ν≥rγτFπorFnνwFpτνnomνn≥FwψtτFtopFqu≥rkFp≥ψrsFψnFπψn≥lFst≥tνsFwψtτFonνFlνptonRFjνtsRF≥nμFmψssψnρF
tr≥nsvνrsνFmomνntumFψnFppFγollψsψonsF≥tFNFsqrt{s}FOFeFWYF|ν~FwψtτFtτνFi|ti{FμνtνγtorTFJournalsofs
HighsEnergysPhysicsRF2021RFXVXWRFW

5.4 6

116
{ν≥rγτFπorFnνwFpτνnomνn≥FψnFπψn≥lFst≥tνsFwψtτFbSjνtsF≥nμFmψssψnρFtr≥nsvνrsνFmomνntumFψnFNF
sqrt{m≥tτrm{s}}FOFeFWYF|ν~FppFγollψsψonsFwψtτFtτνFi|ti{FμνtνγtorTFJournalsofsHighsEnergysPhysicsRF
2021RFXVXWRFW

5.4 6

115
{ν≥rγτFπorFp≥ψrFproμuγtψonFoπFtτψrμSρνnνr≥tψonFsγ≥l≥rFlνptoqu≥rksFμνγ≥yψnρFψntoF≥FtopFqu≥rkF≥nμF≥F
ˇ�SlνptonFψnFppFγollψsψonsF≥tFNFsqrt{s}FOFeFWYF|ν~FwψtτFtτνFi|ti{FμνtνγtorTFJournalsofsHighsEnergys
PhysicsRF2021RFXVXWRFW

5.4 6

114
uν≥surνmνntFoπFtτνFNF ρ≥mm≥FtoFnuFovνrlψnν{nu}ρ≥mm≥FOFproμuγtψonFγrossFsνγtψonFψnFppFγollψsψonsF
≥tFNFsqrt{s}eWYFOF|ν~FwψtτFtτνFi|ti{FμνtνγtorF≥nμFlψmψtsFonF≥nom≥lousFtrψplνFρ≥uρνSbosonF
γouplψnρsTFJournalsofsHighsEnergysPhysicsRF2018RFXVW_RFW

5.4 6

113 {ν≥rγτFπorFνxγlusψvνFpψρρsF≥nμF FbosonFμνγ≥ysFtoFg˛‡F≥nμFˇ�˛‡FwψtτFtτνFi|ti{FμνtνγtorTFJournalsofs
HighsEnergysPhysicsRF2018RFXVW_RFW 5.4 6

112
uν≥surνmνntFoπFjνtF≥γtψvψtyFproμuγνμFψnFtopSqu≥rkFνvνntsFwψtτF≥nFνlνγtronRF≥FmuonF≥nμFtwoF
St≥ρρνμFjνtsFψnFtτνFπψn≥lFst≥tνFψnFγollψsψonsF≥tF¯normul≥bFsννFtνxt]F|ν~FwψtτFtτνFi|ti{FμνtνγtorTF
EuropeansPhysicalsJournalsCRF2017RF^^RFXXV

4.2 5

111
kombψn≥tψonsFoπFsψnρlνStopSqu≥rkFproμuγtψonFγrossSsνγtψonFmν≥surνmνntsF≥nμF|πt~~tb|F
μνtνrmψn≥tψonsF≥tFNFsqrt{s}FOFeF^F≥nμF_F|ν~FwψtτFtτνFi|ti{F≥nμFku{FνxpνrψmνntsTFJournalsofsHighs
EnergysPhysicsRF2019RFXVWaRFW

5.4 5

110
{ν≥rγτFπorFtτνFxroμuγtψonFoπF≥FtonρStψvνμFvνutr≥lFx≥rtψγlνFlνγ≥yψnρFwψtτψnFtτνFi|ti{Fp≥μronψγF
k≥lorψmνtνrFψnFissoγψ≥tψonFwψtτF≥F FjosonFπromFppFkollψsψonsF≥tFsqrt¯s]eWYFF|ν~TFPhysicalsReviews
LettersRF2019RFWXXRFW[W_VW

7.4 5

109 uν≥surνmνntFoπFtτνFr≥tψoFoπFγrossFsνγtψonsFπorFψnγlusψvνFψsol≥tνμSpτotonFproμuγtψonFψnFppFγollψsψonsF
≥tFNFsqrt{s}FOFeFWYF≥nμF_F|ν~FwψtτFtτνFi|ti{FμνtνγtorTFJournalsofsHighsEnergysPhysicsRF2019RFXVWaRFW 5.4 5

108 uν≥surνmνntFoπFμψππνrνntψ≥lFγrossSsνγtψonsFoπF≥FsψnρlνFtopFqu≥rkFproμuγνμFψnF≥ssoγψ≥tψonFwψtτF≥F
bosonF≥tFwψtτFi|ti{TFEuropeansPhysicalsJournalsCRF2018RF^_RFW_] 4.2 5

107 {ν≥rγτFπorFpψρρsF≥nμF FjosonFlνγ≥ysFtoFg˛‡FwψtτFtτνFi|ti{FlνtνγtorTFPhysicalsReviewsLettersRF2016RF
WW^RFWWW_VX 7.4 5
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106 uν≥surνmνntFoπFbSτ≥μronFp≥ψrFproμuγtψonFwψtτFtτνFi|ti{FμνtνγtorFψnFprotonSprotonFγollψsψonsF≥tFNF
sqrt{s}e_FOF|ν~TFJournalsofsHighsEnergysPhysicsRF2017RFXVW^RFW 5.4 5

105 uν≥surνmνntFoπFπourSjνtFμψππνrνntψ≥lFγrossFsνγtψonsFψnFNFsqrt{s}e_FOF|ν~FprotonSprotonFγollψsψonsF
usψnρFtτνFi|ti{FμνtνγtorTFJournalsofsHighsEnergysPhysicsRF2015RFXVW[RFWS^] 5.4 5

104 wbsνrv≥tψonF≥nμFuν≥surνmνntFoπFnorw≥rμFxrotonF{γ≥ttνrψnρFψnFissoγψ≥tψonFwψtτFtνptonFx≥ψrsF
xroμuγνμFvψ≥FtτνFxτotonFnusψonFuνγτ≥nψsmF≥tFi|ti{TFPhysicalsReviewsLettersRF2020RFWX[RFX]W_VW 7.4 5

103
mvψμνnγνFπorFνlνγtrowν≥kFproμuγtψonFoπFtwoFjνtsFψnF≥ssoγψ≥tψonFwψtτF≥F ˛‡Fp≥ψrFψnFppFγollψsψonsF≥tF
seWY´ |ν~FwψtτFtτνFi|ti{FμνtνγtorTFPhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesands
High-EnergysPhysicsRF2020RF_VYRFWY[YZW

4.2 5

102
uν≥surνmνntsFoπFtτνFproμuγtψonFγrossSsνγtψonFπorF≥F FbosonFψnF≥ssoγψ≥tψonFwψtτFbSjνtsFψnF
protonSprotonFγollψsψonsF≥tFNFsqrt{s}FOFeFWYF|ν~FwψtτFtτνFi|ti{FμνtνγtorTFJournalsofsHighsEnergys
PhysicsRF2020RFXVXVRFW

5.4 5

101
{ν≥rγτFπorFtτνFppFSfFNFbovνrlψnν{b}bovνrlψnν{b}FOFproγνssFvψ≥FvνγtorSbosonFπusψonFproμuγtψonFusψnρF
protonSprotonFγollψsψonsF≥tFNFsqrt{s}FOFeFWYF|ν~FwψtτFtτνFi|ti{FμνtνγtorTFJournalsofsHighsEnergys
PhysicsRF2020RFXVXVRFW

5.4 5

100 wbsνrv≥tψonFoπFtτνF≥ssoγψ≥tνμFproμuγtψonFoπF≥FtopFqu≥rkF≥nμF≥F FbosonFψnFppFγollψsψonsF≥tFNFsqrt{s}FOeF
WYF|ν~FwψtτFtτνFi|ti{FμνtνγtorTFJournalsofsHighsEnergysPhysicsRF2020RFXVXVRFW 5.4 5

99 uν≥surνmνntFoπFlψρτtSbySlψρτtFsγ≥ttνrψnρF≥nμFsν≥rγτFπorF≥xψonSlψkνFp≥rtψγlνsFwψtτFXTXFnbâ��WFoπFxbQxbF
μ≥t≥FwψtτFtτνFi|ti{FμνtνγtorTFJournalsofsHighsEnergysPhysicsRF2021RFXVXWRFW 5.4 5

98
{ν≥rγτFπorFp≥ψrFproμuγtψonFoπFsγ≥l≥rFlνptoqu≥rksFμνγ≥yψnρFψntoFπψrstSForFsνγonμSρνnνr≥tψonFlνptonsF
≥nμFtopFqu≥rksFψnFprotonâ��protonFγollψsψonsF≥tFNsqrt{s}OFeFWYF|ν~FwψtτFtτνFi|ti{FμνtνγtorTFEuropeans
PhysicalsJournalsCRF2021RF_WRFW

4.2 5

97
uν≥surνmνntFoπFνvνntSsτ≥pνFobsνrv≥blνsFψnF¯normul≥bFsννFtνxt]FνvνntsFψnFγollψsψonsF≥tF¯normul≥bF
sννFtνxt]´ ¯normul≥bFsννFtνxt]FwψtτFtτνFi|ti{FμνtνγtorF≥tFtτνFtpkTFEuropeansPhysicalsJournalsCRF2016RF
^]RFY^[

4.2 5

96 uν≥surνmνntFoπFtτνFrνl≥tψvνFwψμtτFμψππνrνnγνFoπFtτνFNF{j}ℓVτbox{S}F{ovνrlψnν{j}}ℓVFOFsystνmFwψtτF
tτνFi|ti{FμνtνγtorTFJournalsofsHighsEnergysPhysicsRF2016RFXVW]RFW 5.4 5

95 lψππνrνntψ≥lFγrossSsνγtψonFmν≥surνmνntsFπorFtτνFνlνγtrowν≥kFproμuγtψonFoπFμψjνtsFψnF≥ssoγψ≥tψonF
wψtτF≥F FbosonFψnFprotonâ��protonFγollψsψonsF≥tFi|ti{TFEuropeansPhysicalsJournalsCRF2021RF_WRFW 4.2 5

94 {ν≥rγτFπorFμ≥rkFm≥ttνrFψnF≥ssoγψ≥tψonFwψtτF≥nFνnνrρνtψγFpτotonFψnFppFγollψsψonsF≥tFNFsqrt{s}FOFeFWYF|ν~F
wψtτFtτνFi|ti{FμνtνγtorTFJournalsofsHighsEnergysPhysicsRF2021RFXVXWRFW 5.4 5

93 uν≥surνmνntFoπFγolourFπlowFusψnρFjνtSpullFobsνrv≥blνsFψnFνvνntsFwψtτFtτνFi|ti{FνxpνrψmνntF≥tTF
EuropeansPhysicalsJournalsCRF2018RF^_RF_Z^ 4.2 5

92 uν≥surνmνntFoπFtτνFψnγlusψvνF≥nμFπψμuγψ≥lFproμuγtψonFγrossSsνγtψonsFψnFtτνFlνptonQjνtsFγτ≥nnνlFψnF
γollψsψonsF≥tFwψtτFtτνFi|ti{FμνtνγtorTFEuropeansPhysicalsJournalsCRF2018RF^_RFZ_^ 4.2 5

91 {ν≥rγτFπorFπourStopSqu≥rkFproμuγtψonFψnFtτνFsψnρlνSlνptonF≥nμFopposψtνSsψρnFμψlνptonFπψn≥lFst≥tνsFψnF
ppFγollψsψonsF≥tFseWYFF|ν~FwψtτFtτνFi|ti{FμνtνγtorTFPhysicalsReviewsDRF2019RFaaRF 4.9 4

90 uν≥surνmνntFoπFtτνFtunμFrνtFxl≥nνF}sψnρFkτ≥rρνμFx≥rtψγlνsFψnFWY´ |ν~FxrotonSxrotonFkollψsψonsF
wψtτFtτνFi|ti{FlνtνγtorTFPhysicalsReviewsLettersRF2020RFWXZRFXXXVVX 7.4 4

89 uν≥surνmνntFoπFjνtF≥γtψvψtyFψnFtopFqu≥rkFνvνntsFusψnρFtτνFν˛…Fπψn≥lFst≥tνFwψtτFtwoFbSt≥ρρνμFjνtsFψnFppF
γollψsψonsF≥tFNFsqrt{s}e_FOF|ν~FwψtτFtτνFi|ti{FμνtνγtorTFJournalsofsHighsEnergysPhysicsRF2016RFXVW]RFW 5.4 4

(2016-2017)
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88
kombψn≥tψonFoπFψnγlusψvνF≥nμFμψππνrνntψ≥lFNFm≥tτrm{t}ovνrlψnν{m≥tτrm{t}}FOFγτ≥rρνF≥symmνtryF
mν≥surνmνntsFusψnρFi|ti{F≥nμFku{Fμ≥t≥F≥tFNFsqrt{s}e^FOF≥nμF_F|ν~TFJournalsofsHighsEnergysPhysicsRF
2018RFXVW_RFW

5.4 4

87 {ν≥rγτFπorFτν≥vyFμψbosonFrνson≥nγνsFψnFsνmψlνptonψγFπψn≥lFst≥tνsFψnFppFγollψsψonsF≥tFNsqrt{s}eWYOF|ν~F
wψtτFtτνFi|ti{FμνtνγtorTFEuropeansPhysicalsJournalsCRF2020RF_VRFW 4.2 4

86 ilψρnmνntFoπFtτνFi|ti{FqnnνrFlνtνγtorFψnFzunFXTFEuropeansPhysicalsJournalsCRF2020RF_VRFW 4.2 4

85 uν≥surνmνntFoπFrUˇ�FproμuγtψonFψnF≥ssoγψ≥tψonFwψtτF≥F’´–FbosonFwψtτFppFμ≥t≥F≥tF_F|ν~TFJournalsofs
HighsEnergysPhysicsRF2020RFXVXVRFW 5.4 4

84 {ν≥rγτFπorFγτ≥rρνμSlνptonSπl≥vourFvψol≥tψonFψnF SbosonFμνγ≥ysFwψtτFtτνFi|ti{FμνtνγtorTFNatures
PhysicsRF2021RFW^RF_WaS_X[ 16.2 4

83
uν≥surνmνntFoπFtτνFψnγlusψvνFγrossSsνγtψonFπorFtτνFproμuγtψonFoπFjνtsFψnF≥ssoγψ≥tψonFwψtτF≥F FbosonF
ψnFprotonâ��protonFγollψsψonsF≥tF_F|ν~FusψnρFtτνFi|ti{FμνtνγtorTFEuropeansPhysicalsJournalsCRF2019RF
^aRFW

4.2 4

82
uν≥surνmνntsFoπFμψππνrνntψ≥lFγrossFsνγtψonsFoπFtopFqu≥rkFp≥ψrFproμuγtψonFψnF≥ssoγψ≥tψonFwψtτFjνtsFψnF
ppFγollψsψonsF≥tFNFsqrt{s}eWYFOF|ν~FusψnρFtτνFi|ti{FμνtνγtorTFJournalsofsHighsEnergysPhysicsRF2018RF
XVW_RFW

5.4 4

81 {ν≥rγτFπorFμ≥rkFm≥ttνrFproμuγνμFψnF≥ssoγψ≥tψonFwψtτF≥FsψnρlνFtopFqu≥rkFψnFNsqrt{s}eWYOF|ν~FNppOF
γollψsψonsFwψtτFtτνFi|ti{FμνtνγtorTFEuropeansPhysicalsJournalsCRF2021RF_WRFW 4.2 4

80
{ν≥rγτFπorFμψjνtFrνson≥nγνsFψnFνvνntsFwψtτF≥nFψsol≥tνμFγτ≥rρνμFlνptonFusψnρFNFsqrt{s}FOFeFWYF|ν~F
protonSprotonFγollψsψonFμ≥t≥FγollνγtνμFbyFtτνFi|ti{FμνtνγtorTFJournalsofsHighsEnergysPhysicsRF2020RF
XVXVRFW

5.4 3

79 uν≥surνmνntFoπFlonρSr≥nρνFtwoSp≥rtψγlνF≥zψmutτ≥lFγorrνl≥tψonsFψnF SbosonFt≥ρρνμFppFγollψsψonsF≥tF
Nsqrt{s}e_OF≥nμFWYF|ν~TFEuropeansPhysicalsJournalsCRF2020RF_VRFW 4.2 3

78 uν≥surνmνntFoπFpol≥rψs≥tψonFψnFμνγ≥ysFψnFprotonSprotonFγollψsψonsF≥tF|ν~FwψtτFtτνFi|ti{FμνtνγtorTF
EuropeansPhysicalsJournalsCRF2018RF^_RFW]Y 4.2 3

77 {ν≥rγτFπorFνxγψtνμFνlνγtronsFsψnρlyFproμuγνμFψnFprotonâ��protonFγollψsψonsF≥tFJJsqrt{s}F~e~WY~tνxtF
{|ν}tνxtF{~}JJFwψtτFtτνFi|ti{FνxpνrψmνntF≥tFtτνFtpkTFEuropeansPhysicalsJournalsCRF2019RF^aRF 4.2 3

76 uν≥surνmνntFoπFtτνFkFtFsplψttψnρFsγ≥lνsFψnF FSfFâ��â��FνvνntsFψnFppFγollψsψonsF≥tFNFsqrt{s}e_FOF|ν~FwψtτFtτνF
i|ti{FμνtνγtorTFJournalsofsHighsEnergysPhysicsRF2017RFXVW^RFW 5.4 3

75 {ν≥rγτFπorFpν≥vyFzνson≥nγνsFlνγ≥yψnρFψntoF≥FxτotonF≥nμF≥Fp≥μronψγ≥llyFlνγ≥yψnρFpψρρsFjosonFψnF
ppFkollψsψonsF≥tFsqrt¯s]eWYFF|ν~FwψtτFtτνFi|ti{FlνtνγtorTFPhysicalsReviewsLettersRF2020RFWX[RFX[W_VX 7.4 3

74 uν≥surνmνntFoπFJJs−{ℓVJJF≥nμFJJt≥mbμ≥FℓVJJFproμuγtψonFψnFJJtFb≥r{t}JJFμψlνptonψγFνvνntsFψnFppF
γollψsψonsF≥tFJJsqrt{s}FeJJF^F|ν~FwψtτFtτνFi|ti{FμνtνγtorTFEuropeansPhysicalsJournalsCRF2019RF^aRFW 4.2 3

73 lνtνrmψn≥tψonFoπFjνtFγ≥lψbr≥tψonF≥nμFνnνrρyFrνsolutψonFψnFprotonâ��protonFγollψsψonsF≥tFNsqrt{s}FeF
_~τboxF{|ν~}OFusψnρFtτνFi|ti{FμνtνγtorTFEuropeansPhysicalsJournalsCRF2020RF_VRFW 4.2 3

72 zνγonstruγtψonF≥nμFψμνntψπψγ≥tψonFoπFboostνμFμψSˇ�FsystνmsFψnF≥Fsν≥rγτFπorFpψρρsFbosonFp≥ψrsFusψnρFWYF
|ν~FprotonSprotonFγollψsψonFμ≥t≥FψnFi|ti{TFJournalsofsHighsEnergysPhysicsRF2020RFXVXVRFW 5.4 3

71
{ν≥rγτFπorFμoublyF≥nμFsψnρlyFγτ≥rρνμFpψρρsFbosonsFμνγ≥yψnρFψntoFvνγtorFbosonsFψnFmultψSlνptonFπψn≥lF
st≥tνsFwψtτFtτνFi|ti{FμνtνγtorFusψnρFprotonSprotonFγollψsψonsF≥tFNFsqrt{m≥tτrm{s}}FOFeFWYF|ν~TF
JournalsofsHighsEnergysPhysicsRF2021RFXVXWRFW

5.4 3
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70 uν≥surνmνntFoπFτ≥μronψγFνvνntFsτ≥pνsFψnFτψρτSp|FmultψjνtFπψn≥lFst≥tνsF≥tFNFsqrt{s}FOFeFWYF|ν~FwψtτF
tτνFi|ti{FμνtνγtorTFJournalsofsHighsEnergysPhysicsRF2021RFXVXWRFW 5.4 3

69 uνμψumSqnμuγνμFuoμψπψγ≥tψonFoπF S|≥ρρνμFkτ≥rρνμFx≥rtψγlνF—ψνlμsFψnFxbQxbFkollψsψonsF≥tF[TVX´ |ν~F
wψtτFtτνFi|ti{FlνtνγtorTFPhysicalsReviewsLettersRF2021RFWX]RFV^XYVW 7.4 3

68 uν≥surνmνntFoπFμψstrψbutψonsFsνnsψtψvνFtoFtτνFunμνrlyψnρFνvνntFψnFψnγlusψvνF FbosonFproμuγtψonFψnF
ppFγollψsψonsF≥tFNsqrt{s}OFeFWYF|ν~FwψtτFtτνFi|ti{FμνtνγtorTFEuropeansPhysicalsJournalsCRF2019RF^aRFW 4.2 2

67 xνrπorm≥nγνFoπFtτνFupρr≥μνμFxrνxroγνssorFoπFtτνFi|ti{FtνvνlSWFk≥lorψmνtνrF|rψρρνrTFJournalsofs
InstrumentationRF2020RFW[RFxWWVW]SxWWVW] 1 2

66 uν≥surνmνntFoπFtτνF NSfFâ��Qâ��â��O˛‡FproμuγtψonFγrossSsνγtψonFψnFppFγollψsψonsF≥tFNFsqrt{s}FOFeFWYF|ν~FwψtτF
tτνFi|ti{FμνtνγtorTFJournalsofsHighsEnergysPhysicsRF2020RFXVXVRFW 5.4 2

65 {ν≥rγτFπorFlowSsγ≥lνFρr≥vψtyFsψρn≥turνsFψnFmultψSjνtFπψn≥lFst≥tνsFwψtτFtτνFi|ti{FμνtνγtorF≥tFNF
sqrt{s}e_FOF|ν~TFJournalsofsHighsEnergysPhysicsRF2015RFXVW[RFW 5.4 2

64 {ν≥rγτFπorFnνwFpτνnomνn≥FψnFπψn≥lFst≥tνsFwψtτF≥nFνnνrρνtψγFjνtF≥nμFl≥rρνFmψssψnρFtr≥nsvνrsνF
momνntumFψnFppFγollψsψonsF≥tFNsqrt{s}e_~O|ν~FwψtτFtτνFi|ti{FμνtνγtorF2015RF^[RFW 2

63
{ν≥rγτFπorFzSp≥rψtySvψol≥tψnρFsupνrsymmνtryFψnF≥Fπψn≥lFst≥tνFγont≥ψnψnρFlνptonsF≥nμFm≥nyFjνtsFwψtτF
tτνFi|ti{FνxpνrψmνntFusψnρFNsqrt{s}FeFWYτboxF{F|ν~}OFprotonâ��protonFγollψsψonFμ≥t≥TFEuropeans
PhysicalsJournalsCRF2021RF_WRFW

4.2 2

62
{ν≥rγτFπorFμ≥rkFm≥ttνrFψnFνvνntsFwψtτFmψssψnρFtr≥nsvνrsνFmomνntumF≥nμF≥FpψρρsFbosonFμνγ≥yψnρF
ψntoFtwoFpτotonsFψnFppFγollψsψonsF≥tFNFsqrt{s}FOFeFWYF|ν~FwψtτFtτνFi|ti{FμνtνγtorTFJournalsofsHighs
EnergysPhysicsRF2021RFXVXWRFW

5.4 2

61 uν≥surνmνntFoπFtτνFψnγlusψvνFψsol≥tνμSpτotonFγrossFsνγtψonFψnFppFγollψsψonsF≥tFNFsqrt{s}FOFeFWYF|ν~F
usψnρFY]Fπbâ��WFoπFi|ti{Fμ≥t≥TFJournalsofsHighsEnergysPhysicsRF2019RFXVWaRFW 5.4 2

60
uν≥surνmνntsFoπFψnγlusψvνF≥nμFμψππνrνntψ≥lFγrossSsνγtψonsFoπFγombψnνμFNFtovνrlψnν{t}ρ≥mm≥FOF≥nμF
t’˛‡FproμuγtψonFψnFtτνFν˛…Fγτ≥nnνlF≥tFWYF|ν~FwψtτFtτνFi|ti{FμνtνγtorTFJournalsofsHighsEnergysPhysics
RF2020RFXVXVRFW

5.4 2

59 uν≥surνmνntFoπFψsol≥tνμSpτotonFplusFtwoSjνtFproμuγtψonFψnFppFγollψsψonsF≥tFNFsqrt{s}FOFeFWYF|ν~FwψtτF
tτνFi|ti{FμνtνγtorTFJournalsofsHighsEnergysPhysicsRF2020RFXVXVRFW 5.4 2

58
{ν≥rγτFπorFl≥rkFu≥ttνrFxroμuγνμFψnFissoγψ≥tψonFwψtτF≥Fl≥rkFpψρρsFjosonFlνγ≥yψnρFψntoF’ℓ{´–}’ℓ{g}F
orF  FψnFnullyFp≥μronψγFnψn≥lF{t≥tνsFπromFsqrt¯s]eWYFF|ν~FppFkollψsψonsFzνγorμνμFwψtτFtτνFi|ti{F
lνtνγtorTFPhysicalsReviewsLettersRF2021RFWX]RFWXW_VX

7.4 2

57 tonρψtuμψn≥lFnlowFlνγorrνl≥tψonsFψnF–νQ–νFkollψsψonsF≥tFsqrt¯s−{vv}]e[TZZFF|ν~FwψtτFtτνFi|ti{F
lνtνγtorTFPhysicalsReviewsLettersRF2021RFWX]RFWXXYVW 7.4 2

56 wptψmψs≥tψonFoπFl≥rρνSr≥μψusFjνtFrνγonstruγtψonFπorFtτνFi|ti{FμνtνγtorFψnFWYF|ν~Fprotonâ��protonF
γollψsψonsTFEuropeansPhysicalsJournalsCRF2021RF_WRFW 4.2 2

55 {ν≥rγτFπorFlψspl≥γνμFtνptonsFψnFsqrt¯s]eWYFF|ν~FppFkollψsψonsFwψtτFtτνFi|ti{FlνtνγtorTFPhysicals
ReviewsLettersRF2021RFWX^RFV[W_VX 7.4 2

54 |woSp≥rtψγlνF≥zψmutτ≥lFγorrνl≥tψonsFψnFpτotonuγlν≥rFultr≥pνrψpτνr≥lFxbQxbFγollψsψonsF≥tF[TVXF|ν~F
wψtτFi|ti{TFPhysicalsReviewsCRF2021RFWVZRF 2.7 2

53 {ν≥rγτFπorFsupνrsymmνtryFψnFνvνntsFwψtτFπourForFmorνFγτ≥rρνμFlνptonsFψnFWYaFπbâ��WFoπFNFsqrt{s}FOFeF
WYF|ν~FppFγollψsψonsFwψtτFtτνFi|ti{FμνtνγtorTFJournalsofsHighsEnergysPhysicsRF2021RFXVXWRFW 5.4 2

(2021-2021)
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52 uν≥surνmνntFoπF  FproμuγtψonFψnFtτνFâ��â�� ˛‰ ˛‰Fπψn≥lFst≥tνFwψtτFtτνFi|ti{FμνtνγtorFψnFppFγollψsψonsF≥tFNF
sqrt{s}FOFeFWYF|ν~TFJournalsofsHighsEnergysPhysicsRF2019RFXVWaRFW 5.4 2

51 uν≥surνmνntFoπFN’ℓ{pmF}OSbosonF≥nμF SbosonFproμuγtψonFγrossSsνγtψonsFψnFppFγollψsψonsF≥tF
Nsqrt{s}eXT^]OF|ν~FwψtτFtτνFi|ti{FμνtνγtorTFEuropeansPhysicalsJournalsCRF2019RF^aRFW 4.2 2

50 mxγlusψvνFμψmuonFproμuγtψonFψnFultr≥pνrψpτνr≥lFxbQxbFγollψsψonsF≥tFsvve[TVX|ν~FwψtτFi|ti{TF
PhysicalsReviewsCRF2021RFWVZRF 2.7 2

49
uν≥surνmνntsFoπFtopSqu≥rkFp≥ψrFsψnρlνSF≥nμFμoublνSμψππνrνntψ≥lFγrossSsνγtψonsFψnFtτνF≥llSτ≥μronψγF
γτ≥nnνlFψnFppFγollψsψonsF≥tFNFsqrt{m≥tτrm{s}}FOFeFWYF|ν~FusψnρFtτνFi|ti{FμνtνγtorTFJournalsofsHighs
EnergysPhysicsRF2021RFXVXWRFW

5.4 2

48 iFsν≥rγτFπorF≥nFνxγψtνμFmuonFμνγ≥yψnρFtoF≥FmuonF≥nμFtwoFjνtsFψnppγollψsψonsF≥tF
Jsqrt{s}cec_c{rm{|ν~}}JFwψtτFtτνFi|ti{FμνtνγtorTFNewsJournalsofsPhysicsRF2016RFW_RFV^YVXW 2.9 1

47 {ν≥rγτFπorFτν≥vyFp≥rtψγlνsFψnFtτνFbFSt≥ρρνμFμψjνtFm≥ssFμψstrψbutψonFwψtτF≥μμψtψon≥lFbFSt≥ρρνμFjνtsFψnF
protonSprotonFγollψsψonsF≥tFseWYFF|ν~FwψtτFtτνFi|ti{FνxpνrψmνntTFPhysicalsReviewsDRF2022RFWV[RF 4.9 1

46 wpνr≥tψonF≥nμFpνrπorm≥nγνFoπFtτνFi|ti{FsνmψγonμuγtorFtr≥γkνrFψnFtpkFzun´ XTFJournalsofs
InstrumentationRF2022RFW^RFxVWVWY 1 1

45 {ν≥rγτFπorFpψρρsFbosonFμνγ≥ysFψntoF≥Fp≥ψrFoπFpsνuμosγ≥l≥rFp≥rtψγlνsFψnFtτνFbb˛…˛…Fπψn≥lFst≥tνFwψtτFtτνF
i|ti{FμνtνγtorFψnFppFγollψsψonsF≥tFseWYFF|ν~TFPhysicalsReviewsDRF2022RFWV[RF 4.9 1

44 {ν≥rγτFπorFproμuγtψonFoπFN’’U’ OFrνson≥nγνsFμνγ≥yψnρFtoF≥FlνptonRFnνutrψnoF≥nμFjνtsFψnFNppOF
γollψsψonsF≥tFNsqrt{s}e_OF|ν~FwψtτFtτνFi|ti{FμνtνγtorF2015RF^[RFW 1

43 uν≥surνmνntFoπFtτνFγτ≥rρνF≥symmνtryFψnFtopSqu≥rkFp≥ψrFproμuγtψonFψnFtτνFlνptonSplusSjνtsFπψn≥lF
st≥tνFψnFppFγollψsψonFμ≥t≥F≥tFNsqrt{s}e_Rm≥tτrmF|ν~{}OFwψtτFtτνFi|ti{FμνtνγtorF2016RF^]RFW 1

42 uν≥surνmνntFoπFtτνF’SbosonFm≥ssFψnFppFγollψsψonsF≥tFNsqrt{s}e^RFτboxF{|ν~}OFwψtτFtτνFi|ti{F
μνtνγtorF2018RF^_RFW 1

41 {ν≥rγτFπorFμoublyFγτ≥rρνμFpψρρsFbosonFproμuγtψonFψnFmultψSlνptonFπψn≥lFst≥tνsFwψtτFtτνFi|ti{F
μνtνγtorFusψnρFprotonâ��protonFγollψsψonsF≥tFNsqrt{s}eWYRtνxtF{|ν~}OF2018RF^_RFW 1

40 {ν≥rγτFπorFtopFsqu≥rksFψnFνvνntsFwψtτF≥FpψρρsForF FbosonFusψnρFWYaFπbNℓ{SW}OFoπFppFγollψsψonFμ≥t≥F≥tF
Nsqrt{s}eWYOF|ν~FwψtτFtτνFi|ti{FμνtνγtorTFEuropeansPhysicalsJournalsCRF2020RF_VRFW 4.2 1

39 {ν≥rγτFπorFτν≥vyFrνson≥nγνsFμνγ≥yψnρFψntoF≥F’ForF FbosonF≥nμF≥FpψρρsFbosonFψnFπψn≥lFst≥tνsFwψtτF
lνptonsF≥nμFbSjνtsFψnFY]Fπbâ��WFoπFNFsqrt{s}eWYFOF|ν~FppFγollψsψonsFwψtτFtτνFi|ti{FμνtνγtorF2018RFXVW_RFW 1

38 uν≥surνmνntFoπFμψππνrνntψ≥lFγrossFsνγtψonsFπorFsψnρlνFμψππr≥γtψvνFμψssoγψ≥tψonFψnFNFsqrt{s}FOFeF_F|ν~FppF
γollψsψonsFusψnρFtτνFi|ti{FitniFspνγtromνtνrTFJournalsofsHighsEnergysPhysicsRF2020RFXVXVRFW 5.4 1

37
{ν≥rγτFπorFμψrνγtFproμuγtψonFoπFνlνγtrowν≥kψnosFψnFπψn≥lFst≥tνsFwψtτFmψssψnρFtr≥nsvνrsνFmomνntumF
≥nμF≥FpψρρsFbosonFμνγ≥yψnρFψntoFpτotonsFψnFppFγollψsψonsF≥tFNFsqrt{s}FOFeFWYF|ν~FwψtτFtτνFi|ti{F
μνtνγtorTFJournalsofsHighsEnergysPhysicsRF2020RFXVXVRFW

5.4 1

36
{ν≥rγτFπorFpψρρsFbosonFproμuγtψonFψnF≥ssoγψ≥tψonFwψtτF≥FτψρτSνnνrρyFpτotonFvψ≥FvνγtorSbosonF
πusψonFwψtτFμνγ≥yFψntoFbottomFqu≥rkFp≥ψrsF≥tFNFsqrt{s}FOFeFWYF|ν~FwψtτFtτνFi|ti{FμνtνγtorTFJournalsofs
HighsEnergysPhysicsRF2021RFXVXWRFW

5.4 1

35 uν≥surνmνntFoπFtτνFkxSvψol≥tψnρFpτ≥sνFJJpτψF−sJJFψnFJJFj−{s}ℓ{V}Frψρτt≥rrowFrUpsψFpτψFJJFμνγ≥ysFψnF
i|ti{F≥tFWY´ |ν~TFEuropeansPhysicalsJournalsCRF2021RF_WRF 4.2 1
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34 |νstFoπFtτνFunψvνrs≥lψtyFoπFˇ�F≥nμF˛…FlνptonFγouplψnρsFψnF’SbosonFμνγ≥ysFwψtτFtτνFi|ti{FμνtνγtorTF
NaturesPhysicsRF2021RFW^RF_WYS_W_ 16.2 1

33
lνtνrmψn≥tψonFoπFtτνFp≥rtonFμψstrψbutψonFπunγtψonsFoπFtτνFprotonFπromFi|ti{Fmν≥surνmνntsFoπF
μψππνrνntψ≥lF’´–F≥nμF FbosonFproμuγtψonFψnF≥ssoγψ≥tψonFwψtτFjνtsTFJournalsofsHighsEnergysPhysicsRF2021
RFXVXWRFW

5.4 1

32 iFsν≥rγτFπorFtτνFμνγ≥ysFoπFstoppνμFlonρSlψvνμFp≥rtψγlνsF≥tFNFsqrt{m≥tτrm{s}}FOFeFWYF|ν~FwψtτFtτνF
i|ti{FμνtνγtorTFJournalsofsHighsEnergysPhysicsRF2021RFXVXWRFW 5.4 1

31 xνrπorm≥nγνFoπFtτνFi|ti{FzxkFμνtνγtorF≥nμFtνvνlSWFmuonFb≥rrνlFtrψρρνrF≥tFâ��NsOeWYF|ν~TFJournalsofs
InstrumentationRF2021RFW]RFxV^VXa 1 1

30 uν≥surνmνntFoπFsψnρlνFtopSqu≥rkFproμuγtψonFψnF≥ssoγψ≥tψonFwψtτF≥F’FbosonFψnFtτνFsψnρlνSlνptonF
γτ≥nnνlF≥tFNsqrt{s}FeF_RtνxtF{|ν~}OFwψtτFtτνFi|ti{FμνtνγtorTFEuropeansPhysicalsJournalsCRF2021RF_WRFW 4.2 1

29 uν≥surνmνntsFoπFsνnsorFr≥μψ≥tψonFμ≥m≥ρνFψnFtτνFi|ti{FψnnνrFμνtνγtorFusψnρFlν≥k≥ρνFγurrνntsTF
JournalsofsInstrumentationRF2021RFW]RFxV_VX[ 1 1

28
uν≥surνmνntsFoπFtτνFψnγlusψvνF≥nμFμψππνrνntψ≥lFproμuγtψonFγrossFsνγtψonsFoπF≥FtopSqu≥rkâ��≥ntψqu≥rkF
p≥ψrFψnF≥ssoγψ≥tψonFwψtτF≥F FbosonF≥tFNsqrt{s}FeFWYOF|ν~FwψtτFtτνFi|ti{FμνtνγtorTFEuropeansPhysicals
JournalsCRF2021RF_WRFW

4.2 1

27 {ν≥rγτFπorFvνwFxτνnomνn≥FψnFnψn≥lF{t≥tνsFwψtτF|woFtνptonsF≥nμFwnνForFvoFbS|≥ρρνμFrνtsF≥tF
sqrt¯s]eWYFF|ν~F}sψnρFtτνFi|ti{FlνtνγtorTFPhysicalsReviewsLettersRF2021RFWX^RFWZW_VW 7.4 1

26 {ν≥rγτFπorFpτνnomνn≥FbνyonμFtτνF{t≥nμ≥rμFuoμνlFψnFνvνntsFwψtτFl≥rρνFbSjνtFmultψplψγψtyFusψnρFtτνF
i|ti{FμνtνγtorF≥tFtτνFtpkTFEuropeansPhysicalsJournalsCRF2021RF_WRFW 4.2 1
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{ν≥rγτFπorFγτ≥rρψnoâ��nνutr≥lψnoFp≥ψrFproμuγtψonFψnFπψn≥lFst≥tνsFwψtτFtτrννFlνptonsF≥nμFmψssψnρF
tr≥nsvνrsνFmomνntumFψnFJJsqrt{s}FeFWYJJ´ |ν~FppFγollψsψonsFwψtτFtτνFi|ti{FμνtνγtorTFEuropeans
PhysicalsJournalsCRF2021RF_WRFW

4.2 1

24 konπψρur≥tψonF≥nμFpνrπorm≥nγνFoπFtτνFi|ti{FbSjνtFtrψρρνrsFψnFzunFXTFEuropeansPhysicalsJournalsCRF
2021RF_WRFW 4.2 1

23 {ν≥rγτFπorFnνwFpτνnomνn≥FψnFppFγollψsψonsFψnFπψn≥lFst≥tνsFwψtτFt≥uFlνptonsRFbFSjνtsRF≥nμFmψssψnρF
tr≥nsvνrsνFmomνntumFwψtτFtτνFi|ti{FμνtνγtorTFPhysicalsReviewsDRF2021RFWVZRF 4.9 1

22 lνtνrmψn≥tψonFoπFtτνFp≥rtonFμψstrψbutψonFπunγtψonsFoπFtτνFprotonFusψnρFμψvνrsνFi|ti{Fμ≥t≥FπromFppF
γollψsψonsF≥tFJJsqrt{s}FeF^JJRF_F≥nμFWY´ |ν~TFEuropeansPhysicalsJournalsCRF2022RF_XRFW 4.2 1

21 mmul≥tψnρFtτνFψmp≥γtFoπF≥μμψtψon≥lFprotonâ��protonFψntνr≥γtψonsFψnFtτνFi|ti{Fsψmul≥tψonFbyF
prνs≥mplψnρFsνtsFoπFψnνl≥stψγFuontνFk≥rloFνvνntsTFComputingsandsSoftwaresforsBigsScienceRF2022RF]RFW 6 0

20 xνrπorm≥nγνFoπFtτνFi|ti{FtνvνlSWFtopoloρψγ≥lFtrψρρνrFψnFzun´ XTFEuropeansPhysicalsJournalsCRF2022RF
_XRFW 4.2 0

19
{ν≥rγτFπorFνxotψγFμνγ≥ysFoπFtτνFpψρρsFbosonFψntoFbJJFovνrlψnν{b}FJJF≥nμFmψssψnρFtr≥nsvνrsνF
momνntumFψnFppFγollψsψonsF≥tFJJFsqrt{s}FJJFeFWYF|ν~FwψtτFtτνFi|ti{FμνtνγtorTFJournalsofsHighs
EnergysPhysicsRF2022RFXVXXRFW

5.4 0
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wbsνrv≥tψonFoπFνlνγtrowν≥kFproμuγtψonFoπFtwoFjνtsFψnF≥ssoγψ≥tψonFwψtτF≥nFψsol≥tνμFpτotonF≥nμF
mψssψnρFtr≥nsvνrsνFmomνntumRF≥nμFsν≥rγτFπorF≥FpψρρsFbosonFμνγ≥yψnρFψntoFψnvψsψblνFp≥rtψγlνsF≥tF
WY´ JJtνxtF{|ν~}JJFwψtτFtτνFi|ti{FμνtνγtorTFEuropeansPhysicalsJournalsCRF2022RF_XRFW

4.2 0

17 uν≥surνmνntFoπFtτνFtNFovνrlψnν{t}FOtNFovνrlψnν{t}FOFproμuγtψonFγrossFsνγtψonFψnFppFγollψsψonsF≥tFNF
sqrt{s}FOFeFWYF|ν~FwψtτFtτνFi|ti{FμνtνγtorTFJournalsofsHighsEnergysPhysicsRF2021RFXVXWRFW 5.4 0
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16 uν≥surνmνntsFoπF’Q’â��QFâ�¥FWFjνtFproμuγtψonFγrossSsνγtψonsFψnFppFγollψsψonsF≥tFNFsqrt{s}FOFeFWYF|ν~F
wψtτFtτνFi|ti{FμνtνγtorTFJournalsofsHighsEnergysPhysicsRF2021RFXVXWRFW 5.4 0

15 uν≥surνmνntsFoπFpψρρsFbosonsFμνγ≥yψnρFtoFbottomFqu≥rksFπromFvνγtorFbosonFπusψonFproμuγtψonF
wψtτFtτνFi|ti{FνxpνrψmνntF≥tFNsqrt{s}eWYRtνxtF{|ν~}OTFEuropeansPhysicalsJournalsCRF2021RF_WRFW 4.2 0

14 uν≥surνmνntsFoπFμψππνrνntψ≥lFγrossSsνγtψonsFψnFπourSlνptonFνvνntsFψnFWYF|ν~FprotonSprotonF
γollψsψonsFwψtτFtτνFi|ti{FμνtνγtorTFJournalsofsHighsEnergysPhysicsRF2021RFXVXWRFW 5.4 0

13 {ν≥rγτFπorFsqu≥rksF≥nμFρluψnosFψnFπψn≥lFst≥tνsFwψtτFonνFψsol≥tνμFlνptonRFjνtsRF≥nμFmψssψnρFtr≥nsvνrsνF
momνntumF≥tFNsqrt{s}eWYOF|ν~FwψtτFtτνFi|ti{FμνtνγtorTFEuropeansPhysicalsJournalsCRF2021RF_WRFW 4.2 0

12 |τνFi|ti{Fn≥stF|r≥γsνrFsystνmTFJournalsofsInstrumentationRF2021RFW]RFxV^VV] 1 0

11
{ν≥rγτFπorFpψρρsFbosonsFμνγ≥yψnρFψntoFnνwFspψnSVForFspψnSWFp≥rtψγlνsFψnFπourSlνptonFπψn≥lFst≥tνsFwψtτF
tτνFi|ti{FμνtνγtorFwψtτFWYaFπbâ��WFoπFppFγollψsψonFμ≥t≥F≥tFJJFsqrt{s}FJJFeFWYF|ν~TFJournalsofsHighs
EnergysPhysicsRF2022RFXVXXRFW

5.4 0

10 itln≥stYbF|τνFvνxtFoνnνr≥tψonFoπFn≥stF{ψmul≥tψonFψnFi|ti{TFComputingsandsSoftwaresforsBigsScienceRF
2022RF]RFW 6 0

9
uν≥surνmνntFoπFtτνFνnνrρyFrνsponsνFoπFtτνFi|ti{´ γ≥lorψmνtνrFtoFγτ≥rρνμ´ pψonsFπromFJJ’ℓ{pmF
}rψρτt≥rrowFt≥uFℓ{pmF}Nrψρτt≥rrowFpψFℓ{pmF}nuF−{t≥uF}OnuF−{t≥uF}JJFνvνntsFψnFzun´ XFμ≥t≥TFEuropeans
PhysicalsJournalsCRF2022RF_XRFW

4.2 0

8
{ν≥rγτFπorF≥ssoγψ≥tνμFproμuγtψonFoπF≥F FbosonFwψtτF≥nFψnvψsψblyFμνγ≥yψnρFpψρρsFbosonForFμ≥rkF
m≥ttνrFγ≥nμψμ≥tνsF≥tFseWYF|ν~FwψtτFtτνFi|ti{FμνtνγtorTFPhysicssLetters,sSectionsB:sNuclear,s
ElementarysParticlesandsHigh-EnergysPhysicsRF2022RFWY^V]]

4.2 0

7
{ν≥rγτFπorFμ≥rkFm≥ttνrFproμuγνμFψnF≥ssoγψ≥tψonFwψtτF≥F{t≥nμ≥rμFuoμνlFpψρρsFbosonFμνγ≥yψnρFψntoF
bSqu≥rksFusψnρFtτνFπullFzunFXFμ≥t≥sνtFπromFtτνFi|ti{FμνtνγtorTFJournalsofsHighsEnergysPhysicsRF2021RF
XVXWRFW

5.4 0

6 uν≥surνmνntFoπFtτνFproμuγtψonFγrossFsνγtψonFoπFp≥ψrsFoπFψsol≥tνμFpτotonsFψnFppFγollψsψonsF≥tFWYF|ν~F
wψtτFtτνFi|ti{FμνtνγtorTFJournalsofsHighsEnergysPhysicsRF2021RFXVXWRFW 5.4 0

5
{ν≥rγτFπorFνxotψγFμνγ≥ysFoπFtτνFpψρρsFbosonFψntoFlonρSlψvνμFp≥rtψγlνsFψnFppFγollψsψonsF≥tFJJFsqrt{s}FJJF
eFWYF|ν~FusψnρFμψspl≥γνμFvνrtψγνsFψnFtτνFi|ti{FψnnνrFμνtνγtorTFJournalsofsHighsEnergysPhysicsRF2021RF
XVXWRFW

5.4 0

4 {ν≥rγτFπorFtνptonSnl≥vorF~ψol≥tψonFψnF SjosonFlνγ≥ysFwψtτFˇ�FtνptonsFwψtτFtτνFi|ti{FlνtνγtorTTF
PhysicalsReviewsLettersRF2021RFWX^RFX^W_VW 7.4 0

3
uν≥surνmνntFoπFbSqu≥rkFπr≥ρmνnt≥tψonFpropνrtψνsFψnFjνtsFusψnρFtτνFμνγ≥yFj´–FSfFrUˇ�s´–FψnFppF
γollψsψonsF≥tFJJFsqrt{s}FJJFeFWYF|ν~FwψtτFtτνFi|ti{FμνtνγtorTFJournalsofsHighsEnergysPhysicsRF2021RF
XVXWRFW

5.4 0

2 |τνFi|ti{FψnnνrFμνtνγtorFtrψρρνrFpνrπorm≥nγνFψnFppFγollψsψonsF≥tFWY´ |ν~FμurψnρFtpkFzunFXTF
EuropeansPhysicalsJournalsCRF2022RF_XRFW 4.2

1
iFsν≥rγτFπorF≥nFunνxpνγtνμF≥symmνtryFψnFtτνFproμuγtψonFoπFνQ˛…â��F≥nμFνâ��˛…QFp≥ψrsFψnFprotonâ��protonF
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