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usψnρFtτνFi}ti{FμνtνθtorTFJournaloofoHighoEnergyoPhysicsRF2016RFXVW]RFW 5.4 33

305
{νΛrθτFπorFtopSsquΛrkFpΛψrFproμuθtψonFψnFπψnΛlFstΛtνsFwψtτFonνFlνptonRFjνtsRFΛnμFmψssψnρFtrΛnsvνrsνF
momνntumFusψnρFY]Fπγâ��WFoπFNFsqrt{s}eWYFOF}ν’FppFθollψsψonFμΛtΛFwψtτFtτνFi}ti{FμνtνθtorTFJournaloofo
HighoEnergyoPhysicsRF2018RFXVW_RFW

5.4 33

304
{νΛrθτFπorFθτΛrρνμFpψρρsFγosonsFμνθΛyψnρFvψΛFp´–FSfFˇ�´–˛‰ˇ�FψnFtτνFˇ�QjνtsFΛnμFˇ�QlνptonFπψnΛlFstΛtνsFwψtτF
Y]Fπγâ��WFoπFppFθollψsψonFμΛtΛFrνθorμνμFΛtFNFsqrt{s}eWYFOF}ν’FwψtτFtτνFi}ti{FνxpνrψmνntTFJournaloofo
HighoEnergyoPhysicsRF2018RFXVW_RFW

5.4 33

303 {νΛrθτFπorFμΛrkFmΛttνrFproμuθνμFψnFΛssoθψΛtψonFwψtτFγottomForFtopFquΛrksFψnF´ }ν’FθollψsψonsFwψtτF
tτνFi}ti{FμνtνθtorTFEuropeanoPhysicaloJournaloCRF2018RF^_RFW_ 4.2 32

302 lψππrΛθtψvνFpτotoproμuθtψonFoπFμψjνtsFψnFνpFθollψsψonsFΛtFpmziTFEuropeanoPhysicaloJournaloCRF2008RF[[RFW^^SWaW4.2 32

301
{νΛrθτFπorFpΛψrFproμuθtψonFoπFpψρρsFγosonsFψnFtτνFNFγovνrlψnν{γ}γovνrlψnν{γ}FOFπψnΛlFstΛtνFusψnρF
protonSprotonFθollψsψonsFΛtFNFsqrt{s}eWYFOF}ν’FwψtτFtτνFi}ti{FμνtνθtorTFJournaloofoHighoEnergyo
PhysicsRF2019RFXVWaRFW

5.4 31

300 konstrΛψntsFonFmνμψΛtorSγΛsνμFμΛrkFmΛttνrFΛnμFsθΛlΛrFμΛrkFνnνrρyFmoμνlsFusψnρFNFsqrt{s}FOFeFWYF}ν’F
ppFθollψsψonFμΛtΛFθollνθtνμFγyFtτνFi}ti{FμνtνθtorTFJournaloofoHighoEnergyoPhysicsRF2019RFXVWaRFW 5.4 31

299 jΛθkρrounμSψnμνpνnμνntFmνΛsurνmνntFoπF˛‚WYFψnFlouγlνFkτoozTFPhysicsoLetters,oSectionoB:oNuclear,o
ElementaryoParticleoandoHigh-EnergyoPhysicsRF2014RF^Y[RF[WS[] 4.2 31

298 uνΛsurνmνntsFoπFγSjνtFtΛρρψnρFνππψθψνnθyFwψtτFtτνFi}ti{FμνtνθtorFusψnρFNFtovνrlψnν{t}FOFνvνntsFΛtFNF
sqrt{s}eWYFOF}ν’TFJournaloofoHighoEnergyoPhysicsRF2018RFXVW_RFW 5.4 31

297 {νΛrθτFπorFΛFsθΛlΛrFpΛrtnνrFoπFtτνFtopFquΛrkFψnFtτνFjνtsFplusFmψssψnρFtrΛnsvνrsνFmomνntumFπψnΛlF
stΛtνFΛtFNFsqrt{s}eWYFOF}ν’FwψtτFtτνFi}ti{FμνtνθtorTFJournaloofoHighoEnergyoPhysicsRF2017RFXVW^RFW 5.4 30

(2017-2018)
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296 xνrπormΛnθνFoπFνlνθtronFΛnμFpτotonFtrψρρνrsFψnFi}ti{FμurψnρFtpkFzunFXTFEuropeanoPhysicaloJournalo
CRF2020RF_VRFW 4.2 30

295 zνθonstruθtψonFoπFprψmΛryFvνrtψθνsFΛtFtτνFi}ti{FνxpνrψmνntFψnFzunFWFprotonSprotonFθollψsψonsFΛtF
tτνFtpkTFEuropeanoPhysicaloJournaloCRF2017RF^^RFYYX 4.2 29

294
{νΛrθτFπorFpΛψrFproμuθtψonFoπFτνΛvyFvνθtorSlψkνFquΛrksFμνθΛyψnρFtoFτψρτSpF}F–FγosonsFΛnμFγFquΛrksF
ψnFtτνFlνptonSplusSjνtsFπψnΛlFstΛtνFψnFppFθollψsψonsFΛtFNFsqrt{s}eWYFOF}ν’FwψtτFtτνFi}ti{FμνtνθtorTF
JournaloofoHighoEnergyoPhysicsRF2017RFXVW^RFW

5.4 29

293 iFsνΛrθτFπorFpΛψrSproμuθνμFrνsonΛnθνsFψnFπourSjνtFπψnΛlFstΛtνsFΛtFwψtτFtτνFi}ti{FμνtνθtorTFEuropeano
PhysicaloJournaloCRF2018RF^_RFX[V 4.2 28

292 zνθonstruθtψonFoπFτΛμronψθFμνθΛyFproμuθtsFoπFtΛuFlνptonsFwψtτFtτνFi}ti{FνxpνrψmνntTFEuropeano
PhysicaloJournaloCRF2016RF^]RFXa[ 4.2 28

291 {νΛrθτFπorFsψnρlνFtopSquΛrkFproμuθtψonFvψΛFπlΛvourSθτΛnρψnρFnνutrΛlFθurrνntsFΛtF_´ }ν’FwψtτFtτνF
i}ti{FμνtνθtorTFEuropeanoPhysicaloJournaloCRF2016RF^]RF[[ 4.2 28

290 lψjνtFproμuθtψonFψnFμψππrΛθtψvνFμννpFψnνlΛstψθFsθΛttνrψnρFΛtFpmziTFEuropeanoPhysicaloJournaloCRF2007RF
[XRF_WYS_YX 4.2 28

289
{νΛrθτFπorFmψnψmΛlFsupνrsymmνtrψθFstΛnμΛrμFmoμνlFpψρρsFjosonsF´ U´ FΛnμFπorFΛF±normulΛbFsννFtνxtℓF
γosonFψnFtτνF±normulΛbFsννFtνxtℓFπψnΛlFstΛtνFproμuθνμFψnFθollψsψonsFΛtF±normulΛbFsννFtνxtℓF}ν’FwψtτF
tτνFi}ti{FμνtνθtorTFEuropeanoPhysicaloJournaloCRF2016RF^]RF[_[

4.2 28

288
{νΛrθτFπorFsupνrsymmνtryFψnFπψnΛlFstΛtνsFwψtτFmψssψnρFtrΛnsvνrsνFmomνntumFΛnμFmultψplνFγSjνtsFψnF
protonSprotonFθollψsψonsFΛtFNFsqrt{s}eWYFOF}ν’FwψtτFtτνFi}ti{FμνtνθtorTFJournaloofoHighoEnergyo
PhysicsRF2018RFXVW_RFW

5.4 28

287
nψμuθψΛlRFtotΛlFΛnμFμψππνrνntψΛlFθrossSsνθtψonFmνΛsurνmνntsFoπFSθτΛnnνlFsψnρlνFtopSquΛrkFproμuθtψonF
ψnFθollψsψonsFΛtF_´ }ν’FusψnρFμΛtΛFθollνθtνμFγyFtτνFi}ti{FμνtνθtorTFEuropeanoPhysicaloJournaloCRF2017RF
^^RF[YW

4.2 27

286
{νΛrθτFπorFpΛψrFproμuθtψonFoπFvνθtorSlψkνFtopFquΛrksFψnFνvνntsFwψtτFonνFlνptonRFjνtsRFΛnμFmψssψnρF
trΛnsvνrsνFmomνntumFψnFNFsqrt{s}eWYFOF}ν’FppFθollψsψonsFwψtτFtτνFi}ti{FμνtνθtorTFJournaloofoHigho
EnergyoPhysicsRF2017RFXVW^RFW

5.4 27

285 uνΛsurνmνntFoπFτψρτSyFXFnνutrΛlFθurrνntFμννpFψnνlΛstψθFνFâ��FpFsθΛttνrψnρFθrossFsνθtψonsFwψtτFΛF
lonρψtuμψnΛllyFpolΛrψsνμFνlνθtronFγνΛmFΛtFpmziTFEuropeanoPhysicaloJournaloCRF2009RF]XRF]X[S][_ 4.2 27

284 uνΛsurνmνntFoπFlF´–FΛnμFlFVFproμuθtψonFψnFμννpFψnνlΛstψθFsθΛttνrψnρFusψnρFΛFlψπνtψmνFtΛρFΛtFpmziTF
EuropeanoPhysicaloJournaloCRF2009RF]YRFW^WSW__ 4.2 27

283 {tuμyFoπFtτνFrΛrνFμνθΛysFoπF±normulΛbFsννFtνxtℓFΛnμF±normulΛbFsννFtνxtℓFψntoFmuonFpΛψrsFπromFμΛtΛF
θollνθtνμFμurψnρFtτνFtpkFzunFWFwψtτFtτνFi}ti{FμνtνθtorTFEuropeanoPhysicaloJournaloCRF2016RF^]RF[WY 4.2 27

282 uνΛsurνmνntFoπFtτνFpτotonFψμνntψπψθΛtψonFνππψθψνnθψνsFwψtτFtτνFi}ti{FμνtνθtorFusψnρFtpkFzunFXF
μΛtΛFθollνθtνμFψnFXVW[FΛnμFXVW]TFEuropeanoPhysicaloJournaloCRF2019RF^aRFW 4.2 26

281
{νΛrθτFπorFτνΛvyFrνsonΛnθνsFμνθΛyψnρFψntoFΛF–ForF¯FγosonFΛnμFΛFpψρρsFγosonFψnFπψnΛlFstΛtνsFwψtτF
lνptonsFΛnμFγSjνtsFψnFY]Fπγâ��WFoπFNFsqrt{s}eWYFOF}ν’FppFθollψsψonsFwψtτFtτνFi}ti{FμνtνθtorTFJournaloofo
HighoEnergyoPhysicsRF2018RFXVW_RFW

5.4 26

280
uνΛsurνmνntsFoπFtτνFproμuθtψonFθrossFsνθtψonFoπFΛF±normulΛbFsννFtνxtℓFγosonFψnFΛssoθψΛtψonFwψtτF
jνtsFψnFθollψsψonsFΛtF±normulΛbFsννFtνxtℓ´ }ν’FwψtτFtτνFi}ti{FμνtνθtorTFEuropeanoPhysicaloJournaloCRF
2017RF^^RFY]W

4.2 26

279 uνΛsurνmνntFoπFθτΛrρνμFθurrνntFμννpFψnνlΛstψθFsθΛttνrψnρFθrossFsνθtψonsFwψtτFΛFlonρψtuμψnΛllyF
polΛrψsνμFνlνθtronFγνΛmFΛtFpmziTFEuropeanoPhysicaloJournaloCRF2009RF]WRFXXYSXY[ 4.2 26

Junpei Maeda
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278 }νstFoπFkxFψnvΛrψΛnθνFψnFvνθtorSγosonFπusψonFproμuθtψonFoπFtτνFpψρρsFγosonFusψnρFtτνFmνtτoμFψnFtτνF
μψtΛuFμνθΛyFθτΛnnνlFwψtτFtτνFi}ti{FμνtνθtorTFEuropeanoPhysicaloJournaloCRF2016RF^]RF][_ 4.2 26

277 mlνθtronFΛnμFpτotonFνnνrρyFθΛlψγrΛtψonFwψtτFtτνFi}ti{FμνtνθtorFusψnρFXVW[â��XVW]FtpkF
protonSprotonFθollψsψonFμΛtΛTFJournaloofoInstrumentationRF2019RFWZRFxVYVW^SxVYVW^ 1 25

276 uνΛsurνmνntFoπFψnθlusψvνFΛnμFμψππνrνntψΛlFθrossFsνθtψonsFψnFtτνFpFSfF¯¯FPFSfFZâ��FμνθΛyFθτΛnnνlFψnFppF
θollψsψonsFΛtFNFsqrt{s}eWYFOF}ν’FwψtτFtτνFi}ti{FμνtνθtorTFJournaloofoHighoEnergyoPhysicsRF2017RFXVW^RFW 5.4 25

275 komγψnνμFψnθlusψvνFμψππrΛθtψvνFθrossFsνθtψonsFmνΛsurνμFwψtτFπorwΛrμFprotonFspνθtromνtνrsFψnFμννpF
ψnνlΛstψθFνpFsθΛttνrψnρFΛtFpmziTFEuropeanoPhysicaloJournaloCRF2012RF^XRFW 4.2 25

274 {νΛrθτFπorFγottomFsquΛrkFpΛψrFproμuθtψonFψnFprotonSprotonFθollψsψonsFΛtF±normulΛbFsννFtνxtℓ´ }ν’F
wψtτFtτνFi}ti{FμνtνθtorTFEuropeanoPhysicaloJournaloCRF2016RF^]RF[Z^ 4.2 25

273 uνΛsurνmνntFoπFtτνFψnθlusψvνFψsolΛtνμFpromptFpτotonFθrossFsνθtψonFψnFppFθollψsψonsFΛtFNFsqrt{s}e_FOF
}ν’FwψtτFtτνFi}ti{FμνtνθtorTFJournaloofoHighoEnergyoPhysicsRF2016RFXVW]RFW 5.4 25

272 uνΛsurνmνntFoπFtτνFtopFquΛrkFmΛssFψnFtτνFNtγΛr{t}rψρτtΛrrowFOFlνptonQjνtsFθτΛnnνlFπromFNsqrt{s}e_OF
}ν’Fi}ti{FμΛtΛFΛnμFθomγψnΛtψonFwψtτFprνvψousFrνsultsTFEuropeanoPhysicaloJournaloCRF2019RF^aRFW 4.2 24

271 uνΛsurνmνntFoπFtτνFμouγlνSμψππνrνntψΛlFτψρτSmΛssFlrνllS ΛnFθrossFsνθtψonFψnFppFθollψsψonsFΛtFNF
sqrt{s}e_FOF}ν’FwψtτFtτνFi}ti{FμνtνθtorTFJournaloofoHighoEnergyoPhysicsRF2016RFXVW]RFW 5.4 24

270 {νΛrθτFπorFsψnρlνStopFproμuθtψonFψnFνpFθollψsψonsFΛtFpmziTFPhysicsoLetters,oSectionoB:oNuclear,o
ElementaryoParticleoandoHigh-EnergyoPhysicsRF2012RF^V_RFX^SY] 4.2 24

269 uνΛsurνmνntFoπFγνΛutyFΛnμFθτΛrmFproμuθtψonFψnFμννpFψnνlΛstψθFsθΛttνrψnρFΛtFpmziFΛnμF
mνΛsurνmνntFoπFtτνFγνΛutySquΛrkFmΛssTFJournaloofoHighoEnergyoPhysicsRF2014RFXVWZRFW 5.4 24

268 lννpFψnνlΛstψθFθrossSsνθtψonFmνΛsurνmνntsFΛtFlΛrρνFyFwψtτFtτνF¯m~{FμνtνθtorFΛtFpmziTFPhysicalo
ReviewoDRF2014RFaVRF 4.9 24

267 {νΛrθτFπorFsψnρlνFproμuθtψonFoπFvνθtorSlψkνFquΛrksFμνθΛyψnρFψntoFψnFθollψsψonsFΛtF±normulΛbFsννF
tνxtℓ´ }ν’FwψtτFtτνFi}ti{FμνtνθtorTFEuropeanoPhysicaloJournaloCRF2016RF^]RFZZX 4.2 24

266 {νΛrθτFπorFtτνFμψrνθtFproμuθtψonFoπFθτΛrρψnosFΛnμFnνutrΛlψnosFψnFπψnΛlFstΛtνsFwψtτFtΛuFlνptonsFψnF
θollψsψonsFwψtτFtτνFi}ti{FμνtνθtorTFEuropeanoPhysicaloJournaloCRF2018RF^_RFW[Z 4.2 23

265 {νΛrθτFπorFpΛψrFproμuθtψonFoπFupStypνFvνθtorSlψkνFquΛrksFΛnμFπorFπourStopSquΛrkFνvνntsFψnFπψnΛlF
stΛtνsFwψtτFmultψplνFγSjνtsFwψtτFtτνFi}ti{FμνtνθtorTFJournaloofoHighoEnergyoPhysicsRF2018RFXVW_RFW 5.4 23

264
{νΛrθτFπorFΛFnνwFτνΛvyFρΛuρνSγosonFrνsonΛnθνFμνθΛyψnρFψntoFΛFlνptonFΛnμFmψssψnρFtrΛnsvνrsνF
momνntumFψnFY]FπγFoπFθollψsψonsFΛtF´ }ν’FwψtτFtτνFi}ti{FνxpνrψmνntTFEuropeanoPhysicaloJournaloCRF
2018RF^_RFZVW

4.2 23

263
{νΛrθτFπorFpψρρsFγosonFpΛψrFproμuθtψonFψnFtτνFNFupρΛmmΛFupρΛmmΛFγovνrlψnν{γ}FOFπψnΛlFstΛtνFwψtτF
WYF}ν’FppFθollψsψonFμΛtΛFθollνθtνμFγyFtτνFi}ti{FνxpνrψmνntTFJournaloofoHighoEnergyoPhysicsRF2018RF
XVW_RFW

5.4 23

262 xromptFΛnμFnonSpromptFΛnμFsupprνssψonFΛtFτψρτFtrΛnsvνrsνFmomνntumFψnFxγQxγFθollψsψonsFwψtτF
tτνFi}ti{FνxpνrψmνntTFEuropeanoPhysicaloJournaloCRF2018RF^_RF^]X 4.2 23

261
iFmνΛsurνmνntFoπFtτνFθΛlorψmνtνrFrνsponsνFtoFsψnρlνFτΛμronsFΛnμFμνtνrmψnΛtψonFoπFtτνFjνtFνnνrρyF
sθΛlνFunθνrtΛψntyFusψnρFtpkFzunSWFSθollψsψonFμΛtΛFwψtτFtτνFi}ti{FμνtνθtorTFEuropeanoPhysicalo
JournaloCRF2017RF^^RFX]

4.2 22

(2017-2016)
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260
uνΛsurνmνntFoπFtτνFψnθlusψvνFθrossSsνθtψonsFoπFsψnρlνFtopSquΛrkFΛnμFtopSΛntψquΛrkFtSθτΛnnνlF
proμuθtψonFψnFppFθollψsψonsFΛtFNFsqrt{s}eWYFOF}ν’FwψtτFtτνFi}ti{FμνtνθtorTFJournaloofoHighoEnergyo
PhysicsRF2017RFXVW^RFW

5.4 22

259 {νΛrθτFπorF–F–U–F¯FrνsonΛnθνFproμuθtψonFψnFâ��˛‰qqFπψnΛlFstΛtνsFψnFppFθollψsψonsFΛtFNFsqrt{s}eWYFOF}ν’F
wψtτFtτνFi}ti{FμνtνθtorTFJournaloofoHighoEnergyoPhysicsRF2018RFXVW_RFW 5.4 22

258 iFsνΛrθτFπorFpromptFlνptonSjνtsFψnFppFθollψsψonsFΛtFNFsqrt{mΛtτrm{s}}e_FOF}ν’FwψtτFtτνFi}ti{F
μνtνθtorTFJournaloofoHighoEnergyoPhysicsRF2016RFXVW]RFW 5.4 22

257
{νΛrθτFπorFsupνrsymmνtryFψnFπψnΛlFstΛtνsFwψtτFtwoFsΛmνSsψρnForFtτrννFlνptonsFΛnμFjνtsFusψnρFY]Fπγâ��WF
oπFNFsqrt{s}eWYFOF}ν’FppFθollψsψonFμΛtΛFwψtτFtτνFi}ti{FμνtνθtorTFJournaloofoHighoEnergyoPhysicsRF2017RF
XVW^RFW

5.4 22

256 {νΛrθτFπorFπψrstSρνnνrΛtψonFlνptoquΛrksFΛtFpmziTFPhysicaloReviewoDRF2012RF_]RF 4.9 22

255 uνΛsurνmνntFoπFτψρτSyFXFθτΛrρνμFθurrνntFμννpFψnνlΛstψθFsθΛttνrψnρFθrossFsνθtψonsFwψtτFΛF
lonρψtuμψnΛllyFpolΛrψsνμFposψtronFγνΛmFΛtFpmziTFEuropeanoPhysicaloJournaloCRF2010RF^VRFaZ[Sa]Y 4.2 22

254 qnθlusψvνSjνtFθrossFsνθtψonsFψnFvkFlq{FΛtFpmziFΛnμFΛFθompΛrψsonFoπFtτνFTFPhysicsoLetters,oSectionoB:o
Nuclear,oElementaryoParticleoandoHigh-EnergyoPhysicsRF2010RF]aWRFWX^SWY^ 4.2 22

253 {νΛrθτFπorFpψρρsFγosonFμνθΛysFtoFγνyonμStτνS{tΛnμΛrμSuoμνlFlψρτtFγosonsFψnFπourSlνptonFνvνntsF
wψtτFtτνFi}ti{FμνtνθtorFΛtFNFsqrt{s}eWYFOF}ν’TFJournaloofoHighoEnergyoPhysicsRF2018RFXVW_RFW 5.4 22

252
{νΛrθτFπorFτνΛvyFuΛjorΛnΛForFlψrΛθFnνutrψnosFΛnμFrψρτtSτΛnμνμF–FρΛuρνFγosonsFψnFπψnΛlFstΛtνsFwψtτF
twoFθτΛrρνμFlνptonsFΛnμFtwoFjνtsFΛtFNFsqrt{s}eWYFOF}ν’FwψtτFtτνFi}ti{FμνtνθtorTFJournaloofoHigho
EnergyoPhysicsRF2019RFXVWaRFW

5.4 21

251
uνΛsurνmνntsFoπFπψμuθψΛlFθrossSsνθtψonsFπorF±normulΛbFsννFtνxtℓFproμuθtψonFwψtτFonνForFtwoF
ΛμμψtψonΛlFSjνtsFψnFθollψsψonsFΛtF±normulΛbFsννFtνxtℓe_F}ν’´ usψnρFtτνFi}ti{FμνtνθtorTFEuropeano
PhysicaloJournaloCRF2016RF^]RFWW

4.2 21

250 xroμuθtψonFoπFνxθψtνμFθτΛrmFΛnμFθτΛrmSstrΛnρνFmνsonsFΛtFpmziTFEuropeanoPhysicaloJournaloCRF2009
RF]VRFX[SZ[ 4.2 21

249 {tuμyFoπFτΛrμFμouγlνSpΛrtonFsθΛttνrψnρFψnFπourSjνtFνvνntsFψnFppFθollψsψonsFΛtFNFsqrt{s}e^FOF}ν’FwψtτF
tτνFi}ti{FνxpνrψmνntTFJournaloofoHighoEnergyoPhysicsRF2016RFXVW]RFW 5.4 21

248
{νΛrθτFπorFτνΛvyFnνutrΛlFlνptonsFψnFμνθΛysFoπF–FγosonsFproμuθνμFψnFWYF}ν’FppFθollψsψonsFusψnρF
promptFΛnμFμψsplΛθνμFsψρnΛturνsFwψtτFtτνFi}ti{FμνtνθtorTFJournaloofoHighoEnergyoPhysicsRF2019RF
XVWaRFW

5.4 21

247 {νΛrθτFπorFpψρρsFγosonFpΛψrFproμuθtψonFψnFtτνFθτΛnnνlFusψnρFθollψsψonFμΛtΛFrνθorμνμFΛtF}ν’FwψtτFtτνF
i}ti{FμνtνθtorTFEuropeanoPhysicaloJournaloCRF2018RF^_RFWVV^ 4.2 21

246 {νΛrθτFπorFnνwFpτνnomνnΛFψnFνvνntsFwψtτFsΛmνSθτΛrρνFlνptonsFΛnμFγSjνtsFψnFppFθollψsψonsFΛtFNF
sqrt{s}eWYFOF}ν’FwψtτFtτνFi}ti{FμνtνθtorTFJournaloofoHighoEnergyoPhysicsRF2018RFXVW_RFW 5.4 21

245 uνΛsurνmνntFoπFtτνFΛzψmutτΛlFΛnψsotropyFoπFθτΛrρνμFpΛrtψθlνsFproμuθνμFψnFeF[TVX´ }ν’FxγQxγF
θollψsψonsFwψtτFtτνFi}ti{FμνtνθtorTFEuropeanoPhysicaloJournaloCRF2018RF^_RFaa^ 4.2 21

244 {νΛrθτFπorFμouγlyFθτΛrρνμFsθΛlΛrFγosonsFμνθΛyψnρFψntoFsΛmνSsψρnFγosonFpΛψrsFwψtτFtτνFi}ti{F
μνtνθtorTFEuropeanoPhysicaloJournaloCRF2019RF^aRF[_ 4.2 20

243 uνΛsurνmνntFoπFtτνFΛnρulΛrFθoνππψθψνntsFψnF¯SγosonFνvνntsFusψnρFνlνθtronFΛnμFmuonFpΛψrsFπromF
μΛtΛFtΛkνnFΛtFNFsqrt{s}e_FOF}ν’FwψtτFtτνFi}ti{FμνtνθtorTFJournaloofoHighoEnergyoPhysicsRF2016RFXVW]RFW 5.4 20

Junpei Maeda
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242 {νΛrθτνsFπorFτνΛvyFμψγosonFrνsonΛnθνsFψnFppFθollψsψonsFΛtFNFsqrt{s}eWYFOF}ν’FwψtτFtτνFi}ti{F
μνtνθtorTFJournaloofoHighoEnergyoPhysicsRF2016RFXVW]RFW 5.4 20

241
uνΛsurνmνntFoπFN–−{pmF}¯OFproμuθtψonFθrossFsνθtψonsFΛnμFρΛuρνFγosonFpolΛrψsΛtψonFψnFppF
θollψsψonsFΛtFNsqrt{s}FeFWY~tνxtF{}ν’}OFwψtτFtτνFi}ti{FμνtνθtorTFEuropeanoPhysicaloJournaloCRF2019RF
^aRFW

4.2 20

240 uνΛsurνmνntFoπFθτΛrmFπrΛρmνntΛtψonFπrΛθtψonsFψnFpτotoproμuθtψonFΛtFpmziTFJournaloofoHigho
EnergyoPhysicsRF2013RFXVWYRFW 5.4 20

239 {νΛrθτνsFπorFtτνF¯˛‡FμνθΛyFmoμνFoπFtτνFpψρρsFγosonFΛnμFπorFnνwFτψρτSmΛssFrνsonΛnθνsFψnFppF
θollψsψonsFΛtFNFsqrt{s}eWYFOF}ν’FwψtτFtτνFi}ti{FμνtνθtorTFJournaloofoHighoEnergyoPhysicsRF2017RFXVW^RFW 5.4 20

238 {νΛrθτFπorFρluψnosFψnFνvνntsFwψtτFΛnFψsolΛtνμFlνptonRFjνtsFΛnμFmψssψnρFtrΛnsvνrsνFmomνntumFΛtF
±normulΛbFsννFtνxtℓFeFWYF}νF’FwψtτFtτνFi}ti{FμνtνθtorTFEuropeanoPhysicaloJournaloCRF2016RF^]RF[][ 4.2 20

237 uνΛsurνmνntFoπFtτνFγosonFpolΛrψsΛtψonFψnF±normulΛbFsννFtνxtℓFνvνntsFπromFθollψsψonsFΛtF±normulΛbF
sννFtνxtℓFeF_F}ν’FψnFtτνFlνpton´ Q´ jνtsFθτΛnnνlFwψtτFi}ti{TFEuropeanoPhysicaloJournaloCRF2017RF^^RFX]Z 4.2 19

236 xνrπormΛnθνFoπFtopSquΛrkFΛnμFNvΛrvνθ{–}OSγosonFtΛρρψnρFwψtτFi}ti{FψnFzunFXFoπFtτνFtpkTFEuropeano
PhysicaloJournaloCRF2019RF^aRFW 4.2 19

235 {νΛrθτFπorFμψrνθtFtopFsquΛrkFpΛψrFproμuθtψonFψnFπψnΛlFstΛtνsFwψtτFtwoFlνptonsFψnF}ν’FθollψsψonsFwψtτF
tτνFi}ti{FμνtνθtorTFEuropeanoPhysicaloJournaloCRF2017RF^^RF_a_ 4.2 19

234 lνtνrmψnΛtψonFoπFtτνFstronρFθouplψnρFθonstΛntFπromFtrΛnsvνrsνFνnνrρySνnνrρyFθorrνlΛtψonsFψnF
multψjνtFνvνntsFΛtFusψnρFtτνFi}ti{FμνtνθtorTFEuropeanoPhysicaloJournaloCRF2017RF^^RF_^X 4.2 19

233 kτΛrρνμSpΛrtψθlνFμψstrψγutψonsFψnFψntνrΛθtψonsFΛtF±normulΛbFsννFtνxtℓFmνΛsurνμFwψtτFtτνFi}ti{F
μνtνθtorTFEuropeanoPhysicaloJournaloCRF2016RF^]RFZVY 4.2 19

232 {νΛrθτFπorFπlΛvourSθτΛnρψnρFnνutrΛlFθurrνntFtopFquΛrkFμνθΛysFtFSfFpqFψnFppFθollψsψonsFΛtFNFsqrt{s}e_FOF
}ν’FwψtτFtτνFi}ti{FμνtνθtorTFJournaloofoHighoEnergyoPhysicsRF2015RFXVW[RFWS][ 5.4 18

231 {νΛrθτFπorFmνtΛstΛγlνFτνΛvyFθτΛrρνμFpΛrtψθlνsFwψtτFlΛrρνFψonψsΛtψonFνnνrρyFlossFψnFθollψsψonsFΛtF
±normulΛbFsννFtνxtℓ´ }ν’FusψnρFtτνFi}ti{FνxpνrψmνntTFEuropeanoPhysicaloJournaloCRF2015RF^[RFZV^ 4.2 18

230 lψrνθtFmνΛsurνmνntFoπFγΛθkρrounμsFusψnρFrνΛθtorSoππFμΛtΛFψnFlouγlνFkτoozTFPhysicaloReviewoDRF
2013RF_^RF 4.9 18

229
uνΛsurνmνntFoπFtτνFθτΛrρνFΛsymmνtryFψnFtopSquΛrkFpΛψrFproμuθtψonFψnFtτνFlνptonSplusSjνtsFπψnΛlF
stΛtνFψnFθollψsψonFμΛtΛFΛtF±normulΛbFsννFtνxtℓFwψtτFtτνFi}ti{FμνtνθtorTFEuropeanoPhysicaloJournaloCRF
2016RF^]RF_^

4.2 18

228 {νΛrθτνsFπorFτνΛvyF¯¯FΛnμF¯–FrνsonΛnθνsFψnFtτνFâ��â��qqFΛnμF˛‰˛‰qqFπψnΛlFstΛtνsFψnFppFθollψsψonsFΛtFNF
sqrt{s}eWYFOF}ν’FwψtτFtτνFi}ti{FμνtνθtorTFJournaloofoHighoEnergyoPhysicsRF2018RFXVW_RFW 5.4 17

227
mvΛluΛtψonFoπFZVVFlowFγΛθkρrounμFWVSψnTFpτotoSmultψplψνrFtuγνsFπorFtτνFlouγlνFkτoozFνxpνrψmνntTF
NuclearoInstrumentsoandoMethodsoinoPhysicsoResearch,oSectionoA:oAccelerators,oSpectrometers,o
DetectorsoandoAssociatedoEquipmentRF2012RF]]WRFW]SX[

1.2 17

226
{νΛrθτFπorFΛFsθΛlΛrFpΛrtnνrFoπFtτνFtopFquΛrkFψnFtτνFΛllSτΛμronψθFNt{γΛr{t}}OFplusFmψssψnρFtrΛnsvνrsνF
momνntumFπψnΛlFstΛtνFΛtFNsqrt{s}eWYOF}ν’FwψtτFtτνFi}ti{FμνtνθtorTFEuropeanoPhysicaloJournaloCRF
2020RF_VRFW

4.2 17

225
{νΛrθτFπorFsupνrsymmνtryFψnFΛFπψnΛlFstΛtνFθontΛψnψnρFtwoFpτotonsFΛnμFmψssψnρFtrΛnsvνrsνF
momνntumFψnF±normulΛbFsννFtνxtℓ´ e´ WY´ }ν’F±normulΛbFsννFtνxtℓFθollψsψonsFΛtFtτνFtpkFusψnρFtτνF
i}ti{FμνtνθtorTFEuropeanoPhysicaloJournaloCRF2016RF^]RF[W^

4.2 17
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224 qnFsψtuFθΛlψγrΛtψonFoπFlΛrρνSrΛμψusFjνtFνnνrρyFΛnμFmΛssFψnFWYF}ν’Fprotonâ��protonFθollψsψonsFwψtτFtτνF
i}ti{FμνtνθtorTFEuropeanoPhysicaloJournaloCRF2019RF^aRFW 4.2 16

223 lΛrkFmΛttνrFψntνrprνtΛtψonsFoπFi}ti{FsνΛrθτνsFπorFtτνFνlνθtrowνΛkFproμuθtψonFoπFsupνrsymmνtrψθF
pΛrtψθlνsFψnFNFsqrt{s}e_FOF}ν’FprotonSprotonFθollψsψonsTFJournaloofoHighoEnergyoPhysicsRF2016RFXVW]RFW 5.4 16

222
{νΛrθτFπorFtτνF{tΛnμΛrμFuoμνlFpψρρsFγosonFμνθΛyψnρFψntoFNFγovνrlψnν{γ}FOFproμuθνμFψnFΛssoθψΛtψonF
wψtτFtopFquΛrksFμνθΛyψnρFτΛμronψθΛllyFψnFppFθollψsψonsFΛtFNFsqrt{s}e_FOF}ν’FwψtτFtτνFi}ti{FμνtνθtorTF
JournaloofoHighoEnergyoPhysicsRF2016RFXVW]RFW

5.4 16

221 qμνntψπψθΛtψonFΛnμFrνjνθtψonFoπFpψlνSupFjνtsFΛtFτψρτFpsνuμorΛpψμψtyFwψtτFtτνFi}ti{FμνtνθtorTF
EuropeanoPhysicaloJournaloCRF2017RF^^RF[_V 4.2 16

220 uνΛsurνmνntFoπFtτνFlrνllS ΛnFtrψplνSμψππνrνntψΛlFθrossFsνθtψonFψnFppFθollψsψonsFΛtFNFsqrt{s}e_FOF}ν’TF
JournaloofoHighoEnergyoPhysicsRF2017RFXVW^RFW 5.4 16

219 uνΛsurνmνntFoπFtτνFNFtovνrlψnν{t}–FOFΛnμFNFtovνrlψnν{t}¯FOFproμuθtψonFθrossFsνθtψonsFψnFppFθollψsψonsF
ΛtFNFsqrt{s}e_FOF}ν’FwψtτFtτνFi}ti{FμνtνθtorTFJournaloofoHighoEnergyoPhysicsRF2015RFXVW[RFW 5.4 16

218 uνΛsurνmνntFoπFτψρτSyXFnνutrΛlFθurrνntFμννpFψnνlΛstψθFνQpFsθΛttνrψnρFθrossFsνθtψonsFwψtτFΛF
lonρψtuμψnΛllyFpolΛrψzνμFposψtronFγνΛmFΛtFpmziTFPhysicaloReviewoDRF2013RF_^RF 4.9 16

217 lψππrΛθtψvνFpτotoproμuθtψonFoπFlP´–NXVWVOFΛtFpmziTFEuropeanoPhysicaloJournaloCRF2007RF[WRFYVWSYW[ 4.2 16

216 }τνFpνrπormΛnθνFoπFtτνFjνtFtrψρρνrFπorFtτνFi}ti{FμνtνθtorFμurψnρFXVWWFμΛtΛFtΛkψnρTFEuropeano
PhysicaloJournaloCRF2016RF^]RF[X] 4.2 16

215
{νΛrθτFπorFtτνFpψρρsFγosonFproμuθνμFψnFΛssoθψΛtψonFwψtτFΛFγosonFΛnμFμνθΛyψnρFtoFπourFSquΛrksFvψΛF
twoFspψnSzνroFpΛrtψθlνsFψnFθollψsψonsFΛtFWYF}ν’FwψtτFtτνFi}ti{FμνtνθtorTFEuropeanoPhysicaloJournaloCRF
2016RF^]RF]V[

4.2 16

214
{νΛrθτFπorFπlΛvourSθτΛnρψnρFnνutrΛlFθurrνntFtopSquΛrkFμνθΛysFtoF±normulΛbFsννFtνxtℓFψnF±normulΛbF
sννFtνxtℓFθollψsψonFμΛtΛFθollνθtνμFwψtτFtτνFi}ti{FμνtνθtorFΛtF±normulΛbFsννFtνxtℓ´ }ν’TFEuropeano
PhysicaloJournaloCRF2016RF^]RFWX

4.2 16

213 uνΛsurνmνntFoπFπψμuθψΛlFΛnμFμψππνrνntψΛlFN–−Q–−SOFproμuθtψonFθrossSsνθtψonsFΛtFNsqrt{s}eWYOF}ν’F
wψtτFtτνFi}ti{FμνtνθtorTFEuropeanoPhysicaloJournaloCRF2019RF^aRFW 4.2 16

212
uνΛsurνmνntFoπFπlowFτΛrmonψθsFθorrνlΛtψonsFwψtτFmνΛnFtrΛnsvνrsνFmomνntumFψnFlνΛμâ��lνΛμFΛnμF
protonâ��lνΛμFθollψsψonsFΛtFNsqrt{s≥{mΛtτrm{vv}}}FeF[TVX~τγoxF{}ν’}OFwψtτFtτνFi}ti{FμνtνθtorTF
EuropeanoPhysicaloJournaloCRF2019RF^aRFW

4.2 16

211
{νΛrθτFπorFpΛψrFproμuθtψonFoπFτνΛvyFvνθtorSlψkνFquΛrksFμνθΛyψnρFψntoFτψρτSp}F–FγosonsFΛnμFtopF
quΛrksFψnFtτνFlνptonSplusSjνtsFπψnΛlFstΛtνFψnFppFθollψsψonsFΛtFNFsqrt{s}eWYFOF}ν’FwψtτFtτνFi}ti{F
μνtνθtorTFJournaloofoHighoEnergyoPhysicsRF2018RFXVW_RFW

5.4 16

210
{νΛrθτνsFπorFsθΛlΛrFlνptoquΛrksFΛnμFμψππνrνntψΛlFθrossSsνθtψonFmνΛsurνmνntsFψnFμψlνptonâ��μψjνtF
νvνntsFψnFprotonâ��protonFθollψsψonsFΛtFΛFθνntrνSoπSmΛssFνnνrρyFoπFNvΛrvνθ{sqrt{s}}OFeFWYF}ν’FwψtτFtτνF
i}ti{FνxpνrψmνntTFEuropeanoPhysicaloJournaloCRF2019RF^aRFW

4.2 15

209 uνΛsurνmνntsFoπFˇ�NX{OFΛnμF—NY_^XOFSfFrUˇ�ˇ�FQFˇ�Fâ��FproμuθtψonFψnFppFθollψsψonsFΛtFNFsqrt{s}e_FOF}ν’FwψtτF
tτνFi}ti{FμνtνθtorTFJournaloofoHighoEnergyoPhysicsRF2017RFXVW^RFW 5.4 15

208
uνΛsurνmνntFoπFproμuθtψonFwψtτFtτνFτΛμronψθΛllyFμνθΛyψnρFγosonFrνθonstruθtνμFΛsFonνForFtwoFjνtsF
ψnFθollψsψonsFΛtFwψtτFi}ti{RFΛnμFθonstrΛψntsFonFΛnomΛlousFρΛuρνFθouplψnρsTFEuropeanoPhysicalo
JournaloCRF2017RF^^RF[]Y

4.2 15

207
{νΛrθτFπorFμΛrkFmΛttνrFψnFνvνntsFwψtτFΛFτΛμronψθΛllyFμνθΛyψnρFvνθtorFγosonFΛnμFmψssψnρFtrΛnsvνrsνF
momνntumFψnFppFθollψsψonsFΛtFNFsqrt{s}eWYFOF}ν’FwψtτFtτνFi}ti{FμνtνθtorTFJournaloofoHighoEnergyo
PhysicsRF2018RFXVW_RFW

5.4 15
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206
{νΛrθτFπorFnνwFpτνnomνnΛFusψnρFtτνFψnvΛrψΛntFmΛssFμψstrψγutψonFoπFsΛmνSπlΛvourFopposψtνSsψρnF
μψlνptonFpΛψrsFψnFνvνntsFwψtτFmψssψnρFtrΛnsvνrsνFmomνntumFψnF´ FθollψsψonsFwψtτFtτνFi}ti{FμνtνθtorTF
EuropeanoPhysicaloJournaloCRF2018RF^_RF]X[

4.2 15

205
uνΛsurνmνntFoπFtτνF±normulΛbFsννFtνxtℓFΛnμF±normulΛbFsννFtνxtℓFproμuθtψonFθrossFsνθtψonsFψnF
multψlνptonFπψnΛlFstΛtνsFusψnρFYTXFπγ±normulΛbFsννFtνxtℓFoπF±normulΛbFsννFtνxtℓFθollψsψonsFΛtF±normulΛbF
sννFtνxtℓFeFWYF}ν’FwψtτFtτνFi}ti{FμνtνθtorTFEuropeanoPhysicaloJournaloCRF2017RF^^RFZV

4.2 14

204 uνΛsurνmνntsFoπFνlνθtrowνΛkF±normulΛbFsννFtνxtℓFproμuθtψonFΛnμFθonstrΛψntsFonFΛnomΛlousFρΛuρνF
θouplψnρsFwψtτFtτνFi}ti{FμνtνθtorTFEuropeanoPhysicaloJournaloCRF2017RF^^RFZ^Z 4.2 14

203 {νΛrθτFπorFsψnρlνFproμuθtψonFoπFvνθtorSlψkνFquΛrksFμνθΛyψnρFψntoF–γFψnFppFθollψsψonsFΛtFNFsqrt{s}FOFeFWYF
}ν’FwψtτFtτνFi}ti{FμνtνθtorTFJournaloofoHighoEnergyoPhysicsRF2019RFXVWaRFW 5.4 14

202 {νΛrθτFπorFtτνFproμuθtψonFoπFsψnρlνFvνθtorSlψkνFΛnμFνxθψtνμFquΛrksFψnFtτνF–tFπψnΛlFstΛtνFψnFppF
θollψsψonsFΛtFNFsqrt{s}e_FOF}ν’FwψtτFtτνFi}ti{FμνtνθtorTFJournaloofoHighoEnergyoPhysicsRF2016RFXVW]RFW 5.4 14

201
{νΛrθτFπorFtτνFpψρρsFγosonFproμuθνμFψnFΛssoθψΛtψonFwψtτFΛFvνθtorFγosonFΛnμFμνθΛyψnρFψntoFtwoF
spψnSzνroFpΛrtψθlνsFψnFtτνFpFSfFΛΛFSfFZγFθτΛnnνlFψnFppFθollψsψonsFΛtFNFsqrt{s}eWYFOF}ν’FwψtτFtτνFi}ti{F
μνtνθtorTFJournaloofoHighoEnergyoPhysicsRF2018RFXVW_RFW

5.4 14

200
uνΛsurνmνntsFoπFtopSquΛrkFpΛψrFμψππνrνntψΛlFθrossSsνθtψonsFψnFtτνF±normulΛbFsννFtνxtℓFθτΛnnνlFψnF
θollψsψonsFΛtF±normulΛbFsννFtνxtℓ´ }ν’FusψnρFtτνFi}ti{FμνtνθtorTFEuropeanoPhysicaloJournaloCRF2017RF
^^RFXaX

4.2 13

199 {νΛrθτFπorFtrψγosonF±normulΛbFsννFtνxtℓFproμuθtψonFψnFθollψsψonsFΛtF±normulΛbFsννFtνxtℓ´ ±normulΛbFsννF
tνxtℓFwψtτFtτνFi}ti{FμνtνθtorTFEuropeanoPhysicaloJournaloCRF2017RF^^RFWZW 4.2 13

198 {νΛrθτFπorFtopSquΛrkFμνθΛysFtFSfFpqFwψtτFY]Fπγâ��WFoπFppFθollψsψonFμΛtΛFΛtFNFsqrt{s}FOFeFWYF}ν’FwψtτFtτνF
i}ti{FμνtνθtorTFJournaloofoHighoEnergyoPhysicsRF2019RFXVWaRFW 5.4 13

197
uνΛsurνmνntFoπFπψμuθψΛlFμψππνrνntψΛlFθrossFsνθtψonsFoπFρluonSπusψonFproμuθtψonFoπFpψρρsFγosonsF
μνθΛyψnρFtoF––FPSfν˛‰˛…˛‰FwψtτFtτνFi}ti{FμνtνθtorFΛtFNFsqrt{s}e_FOF}ν’TFJournaloofoHighoEnergyoPhysicsRF
2016RFXVW]RFW

5.4 13

196 {νΛrθτFπorFnνwFpτνnomνnΛFψnFνvνntsFwψtτFΛFpτotonFΛnμFmψssψnρFtrΛnsvνrsνFmomνntumFψnFppF
θollψsψonsFΛtFNFsqrt{s}eWYFOF}ν’FwψtτFtτνFi}ti{FμνtνθtorTFJournaloofoHighoEnergyoPhysicsRF2016RFXVW]RFW 5.4 13

195 qμνntψπψθΛtψonFoπFτψρτFtrΛnsvνrsνFmomνntumFtopFquΛrksFψnFppFθollψsψonsFΛtFNFsqrt{s}e_FOF}ν’FwψtτFtτνF
i}ti{FμνtνθtorTFJournaloofoHighoEnergyoPhysicsRF2016RFXVW]RFW 5.4 13

194 {νΛrθτFπorFsupνrsymmνtryFψnFνvνntsFwψtτFγStΛρρνμFjνtsFΛnμFmψssψnρFtrΛnsvνrsνFmomνntumFψnFppF
θollψsψonsFΛtFNFsqrt{s}eWYFOF}ν’FwψtτFtτνFi}ti{FμνtνθtorTFJournaloofoHighoEnergyoPhysicsRF2017RFXVW^RFW 5.4 13

193 uνΛsurνmνntFoπFγνΛutyFΛnμFθτΛrmFproμuθtψonFψnFμννpFψnνlΛstψθFsθΛttνrψnρFΛtFpmziFΛnμF
mνΛsurνmνntFoπFtτνFγνΛutySquΛrkFmΛssTFJournaloofoHighoEnergyoPhysicsRF2014RFXVWZRFW 5.4 13

192 uνΛsurνmνntFoπFγνΛutyFproμuθtψonFψnFμννpFψnνlΛstψθFsθΛttνrψnρFΛtFpmziFusψnρFμνθΛysFψntoF
νlνθtronsTFEuropeanoPhysicaloJournaloCRF2011RF^WRFW 4.2 13

191 uνΛsurνmνntFoπFγνΛutyFproμuθtψonFψnFlq{FΛnμFνxtrΛθtψonFΛtF¯m~{TFEuropeanoPhysicaloJournaloCRF
2010RF]aRFYZ^SY]V 4.2 13

190 qnθlusψvνFμψjνtFθrossFsνθtψonsFψnFnνutrΛlFθurrνntFμννpFψnνlΛstψθFsθΛttνrψnρFΛtFpmziTFEuropeanoPhysicalo
JournaloCRF2010RF^VRFa][Sa_X 4.2 13

189 nluθtuΛtψonsFoπFΛnψsotropψθFπlowFψnFxγQxγFθollψsψonsFΛtFNFsqrt{{mΛtτrm{s}}≥{mΛtτrm{vv}}}FOFeF[TVXF
}ν’FwψtτFtτνFi}ti{FμνtνθtorTFJournaloofoHighoEnergyoPhysicsRF2020RFXVXVRFW 5.4 13

(2020-2018)
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188
{νΛrθτFπorFμψrνθtFproμuθtψonFoπFνlνθtrowνΛkψnosFψnFπψnΛlFstΛtνsFwψtτFonνFlνptonRFmψssψnρFtrΛnsvνrsνF
momνntumFΛnμFΛFpψρρsFγosonFμνθΛyψnρFψntoFtwoFγSjνtsFψnFNppOFθollψsψonsFΛtFNsqrt{s}eWYOF}ν’FwψtτF
tτνFi}ti{FμνtνθtorTFEuropeanoPhysicaloJournaloCRF2020RF_VRFW

4.2 13

187 uuonFrνθonstruθtψonFΛnμFψμνntψπψθΛtψonFνππψθψνnθyFψnFi}ti{FusψnρFtτνFπullFzunFXFppFθollψsψonFμΛtΛFsνtF
ΛtFNsqrt{s}eWYOF}ν’TFEuropeanoPhysicaloJournaloCRF2021RF_WRFW 4.2 13

186
uνΛsurνmνntsFoπFtopSquΛrkFpΛψrFμψππνrνntψΛlFΛnμFμouγlνSμψππνrνntψΛlFθrossSsνθtψonsFψnFtτνFNνllFOQjνtsF
θτΛnnνlFwψtτFppFθollψsψonsFΛtFNsqrt{s}eWYOF}ν’FusψnρFtτνFi}ti{FμνtνθtorTFEuropeanoPhysicaloJournaloC
RF2019RF^aRFW

4.2 13

185 wpνrΛtψonFΛnμFpνrπormΛnθνFoπFtτνFi}ti{F}ψlνFkΛlorψmνtνrFψnFzun´ WTFEuropeanoPhysicaloJournaloCRF
2018RF^_RFa_^ 4.2 13

184 uνΛsurνmνntsFoπF–FΛnμF¯FγosonFproμuθtψonFψnFppFθollψsψonsFΛtFNsqrt{s}e[TVXOF}ν’FwψtτFtτνFi}ti{F
μνtνθtorTFEuropeanoPhysicaloJournaloCRF2019RF^aRFW 4.2 12

183 pψρρsFγosonFproμuθtψonFθrossSsνθtψonFmνΛsurνmνntsFΛnμFtτνψrFmn}FψntνrprνtΛtψonFψnFtτνFNZνllFOF
μνθΛyFθτΛnnνlFΛtFNsqrt{s}eOWYF}ν’FwψtτFtτνFi}ti{FμνtνθtorTFEuropeanoPhysicaloJournaloCRF2020RF_VRFW 4.2 12

182 {νΛrθτFπorFnνwFpτνnomνnΛFwψtτFpτotonQjνtFνvνntsFψnFprotonSprotonFθollψsψonsFΛtFNFsqrt{s}eWYFOF}ν’F
wψtτFtτνFi}ti{FμνtνθtorTFJournaloofoHighoEnergyoPhysicsRF2016RFXVW]RFW 5.4 12

181 uνΛsurνmνntFoπFtτνFproμuθtψonFθrossSsνθtψonFoπFΛFsψnρlνFtopFquΛrkFψnFΛssoθψΛtψonFwψtτFΛF–FγosonFΛtF
_F}ν’FwψtτFtτνFi}ti{FνxpνrψmνntTFJournaloofoHighoEnergyoPhysicsRF2016RFXVW]RFW 5.4 12

180 {νΛrθτFπorFstronρFρrΛvψtyFψnFmultψjνtFπψnΛlFstΛtνsFproμuθνμFψnFppFθollψsψonsFΛtFNFsqrt{s}eWYFOF}ν’FusψnρF
tτνFi}ti{FμνtνθtorFΛtFtτνFtpkTFJournaloofoHighoEnergyoPhysicsRF2016RFXVW]RFW 5.4 12

179 xroγψnρFlνptonFπlΛvourFvψolΛtψonFvψΛFnνutrψnolνssF±normulΛbFsννFtνxtℓFμνθΛysFwψtτFtτνFi}ti{F
μνtνθtorTFEuropeanoPhysicaloJournaloCRF2016RF^]RFXYX 4.2 12

178
{νΛrθτFπorFΛnomΛlousFθouplψnρsFψnFtτνF–FtγFvνrtνxFπromFtτνFmνΛsurνmνntFoπFμouγlνFμψππνrνntψΛlF
ΛnρulΛrFμνθΛyFrΛtνsFoπFsψnρlνFtopFquΛrksFproμuθνμFψnFtτνFtSθτΛnnνlFwψtτFtτνFi}ti{FμνtνθtorTF
JournaloofoHighoEnergyoPhysicsRF2016RFXVW]RFWSZ]

5.4 12

177 uνΛsurνmνntFoπFψnθlusψvνFjνtFΛnμFμψjνtFθrossSsνθtψonsFψnFprotonSprotonFθollψsψonsFΛtFNFsqrt{s}eWYFOF
}ν’FwψtτFtτνFi}ti{FμνtνθtorTFJournaloofoHighoEnergyoPhysicsRF2018RFXVW_RFW 5.4 12

176 {νΛrθτFπorFpψρρsFγosonFpΛψrFproμuθtψonFψnFtτνF––NPO––NPOFμνθΛyFθτΛnnνlFusψnρFi}ti{FμΛtΛF
rνθorμνμFΛtFNFsqrt{mΛtτrm{s}}FOFeFWYF}ν’TFJournaloofoHighoEnergyoPhysicsRF2019RFXVWaRFW 5.4 12

175 uνΛsurνmνntFoπFtτνFψnθlusψvνFjνtFθrossSsνθtψonsFψnFprotonSprotonFθollψsψonsFΛtFNFsqrt{s}e_FOF}ν’FwψtτF
tτνFi}ti{FμνtνθtorTFJournaloofoHighoEnergyoPhysicsRF2017RFXVW^RFW 5.4 12

174 uνΛsurνmνntsFoπFtopSquΛrkFpΛψrFμψππνrνntψΛlFθrossSsνθtψonsFψnFtτνFlνptonQjνtsFθτΛnnνlFψnFppF
θollψsψonsFΛtFNFsqrt{s}eWYFOF}ν’FusψnρFtτνFi}ti{FμνtνθtorTFJournaloofoHighoEnergyoPhysicsRF2017RFXVW^RFW 5.4 12

173 {νΛrθτFπorFtopFquΛrkFμνθΛysFtFSfFqpRFwψtτFpFSfF˛‡˛‡RFψnFNFsqrt{s}eWYFOF}ν’FppFθollψsψonsFusψnρFtτνFi}ti{F
μνtνθtorTFJournaloofoHighoEnergyoPhysicsRF2017RFXVW^RFW 5.4 12

172 uνΛsurνmνntsFoπFtopFquΛrkFspψnFoγsνrvΛγlνsFψnFNFtovνrlψnν{t}FOFνvνntsFusψnρFμψlνptonFπψnΛlFstΛtνsFψnFNF
sqrt{s}e_FOF}ν’FppFθollψsψonsFwψtτFtτνFi}ti{FμνtνθtorTFJournaloofoHighoEnergyoPhysicsRF2017RFXVW^RFW 5.4 12

171 uνΛsurνmνntFoπFτνΛvySquΛrkFjνtFpτotoproμuθtψonFΛtFpmziTFEuropeanoPhysicaloJournaloCRF2011RF^WRFW 4.2 12

Junpei Maeda
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170 uνΛsurνmνntFoπFtτνFtopSquΛrkFmΛssFψnFNFtovνrlψnν{t}FOFQFWSjνtFνvνntsFθollνθtνμFwψtτFtτνFi}ti{F
μνtνθtorFψnFppFθollψsψonsFΛtFNFsqrt{s}FOFeF_F}ν’TFJournaloofoHighoEnergyoPhysicsRF2019RFXVWaRFW 5.4 12

169 kosmψθSmuonFθτΛrΛθtνrψzΛtψonFΛnμFΛnnuΛlFmoμulΛtψonFmνΛsurνmνntFwψtτFlouγlνFkτoozFμνtνθtorsTF
JournaloofoCosmologyoandoAstroparticleoPhysicsRF2017RFXVW^RFVW^SVW^ 6.4 11

168 uνΛsurνmνntFoπFtτνFθrossSsνθtψonFΛnμFθτΛrρνFΛsymmνtryFoπF–FγosonsFproμuθνμFψnFprotonâ��protonF
θollψsψonsFΛtFNsqrt{s}e_~tνxtF{}ν’}OFwψtτFtτνFi}ti{FμνtνθtorTFEuropeanoPhysicaloJournaloCRF2019RF^aRFW 4.2 11

167 lψrνθtFtopSquΛrkFμνθΛyFwψμtτFmνΛsurνmνntFψnFtτνFlνptonQjνtsFθτΛnnνlFΛtFwψtτFtτνFi}ti{F
νxpνrψmνntTFEuropeanoPhysicaloJournaloCRF2018RF^_RFWXa 4.2 11

166 qμνntψπψθΛtψonFoπFγoostνμFpψρρsFγosonsFμνθΛyψnρFψntoFγSquΛrkFpΛψrsFwψtτFtτνFi}ti{FμνtνθtorFΛtF
WY´ JJtνxtF{}ν’}JJTFEuropeanoPhysicaloJournaloCRF2019RF^aRF 4.2 11

165 uνΛsurνmνntFoπFlνptonFμψππνrνntψΛlFμψstrψγutψonsFΛnμFtτνFtopFquΛrkFmΛssFψnFproμuθtψonFψnFθollψsψonsF
ΛtF´ }ν’FwψtτFtτνFi}ti{FμνtνθtorTFEuropeanoPhysicaloJournaloCRF2017RF^^RF_VZ 4.2 11

164 xroγψnρFtτνF–FtγFvνrtνxFstruθturνFψnFtSθτΛnnνlFsψnρlνStopSquΛrkFproμuθtψonFΛnμFμνθΛyFψnFppF
θollψsψonsFΛtFNFsqrt{s}e_FOF}ν’FwψtτFtτνFi}ti{FμνtνθtorTFJournaloofoHighoEnergyoPhysicsRF2017RFXVW^RFW 5.4 11

163 {tuμyFoπFΛnμFproμuθtψonFψnFθollψsψonsFΛtFΛnμFsνΛrθτFπorFΛnomΛlousFquΛrtψθFρΛuρνFθouplψnρsFwψtτFtτνF
i}ti{FνxpνrψmνntTFEuropeanoPhysicaloJournaloCRF2017RF^^RF]Z] 4.2 11

162 xroμuθtψonFoπFtτνFνxθψtνμFθτΛrmFmνsonsFlWFΛnμFlXgFΛtFpmziTFNuclearoPhysicsoBRF2013RF_]]RFXXaSX[Z 2.8 11

161 norwΛrμSjνtFproμuθtψonFψnFμννpFψnνlΛstψθFνpFsθΛttνrψnρFΛtFpmziTFEuropeanoPhysicaloJournaloCRF2007RF
[XRF[W[S[YV 4.2 11

160 rνtFνnνrρyFsθΛlνFΛnμFrνsolutψonFmνΛsurνμFψnFprotonâ��protonFθollψsψonsFΛtFNsqrt{s}eWYOF}ν’FwψtτFtτνF
i}ti{FμνtνθtorTFEuropeanoPhysicaloJournaloCRF2021RF_WRFW 4.2 11

159 uνΛsurνmνntFoπFtτνFθrossSsνθtψonFπorFproμuθψnρFΛF–FγosonFψnFΛssoθψΛtψonFwψtτFΛFsψnρlνFtopFquΛrkFψnF
ppFθollψsψonsFΛtFNFsqrt{s}eWYFOF}ν’FwψtτFi}ti{TFJournaloofoHighoEnergyoPhysicsRF2018RFXVW_RFW 5.4 10

158 iFsνΛrθτFπorFtopFsquΛrksFwψtτFzSpΛrψtySvψolΛtψnρFμνθΛysFtoFΛllSτΛμronψθFπψnΛlFstΛtνsFwψtτFtτνFi}ti{F
μνtνθtorFψnFNFsqrt{s}e_FOF}ν’FprotonSprotonFθollψsψonsTFJournaloofoHighoEnergyoPhysicsRF2016RFXVW]RFW 5.4 10

157 {νΛrθτFπorFμψγosonFrνsonΛnθνsFψnFτΛμronψθFπψnΛlFstΛtνsFψnFWYaFπγâ��WFoπFppFθollψsψonsFΛtFNFsqrt{s}FOFeFWYF
}ν’FwψtτFtτνFi}ti{FμνtνθtorTFJournaloofoHighoEnergyoPhysicsRF2019RFXVWaRFW 5.4 10

156
uνΛsurνmνntFoπFμνtνθtorSθorrνθtνμFoγsνrvΛγlνsFsνnsψtψvνFtoFtτνFΛnomΛlousFproμuθtψonFoπFνvνntsF
wψtτFjνtsFΛnμFlΛrρνFmψssψnρFtrΛnsvνrsνFmomνntumFψnFθollψsψonsFΛtF´ }ν’FusψnρFtτνFi}ti{FμνtνθtorTF
EuropeanoPhysicaloJournaloCRF2017RF^^RF^][

4.2 10

155 xτotoproμuθtψonFoπFψsolΛtνμFpτotonsRFψnθlusψvνlyFΛnμFwψtτFΛFjνtRFΛtFpmziTFPhysicsoLetters,oSectionoB:o
Nuclear,oElementaryoParticleoandoHigh-EnergyoPhysicsRF2014RF^YVRFXaYSYVW 4.2 9

154
uνΛsurνmνntFoπFtτνF¯¯FproμuθtψonFθrossFsνθtψonFψnFprotonSprotonFθollψsψonsFΛtFNFsqrt{s}e_FOF}ν’F
usψnρFtτνF¯¯FSfFâ��â�� â��Qâ��gâ��â��gQFΛnμFNF¯¯toF{νll}−{S}{νll}−{Q}nuFovνrlψnν{nu}FOFμνθΛyFθτΛnnνlsFwψtτFtτνFi}ti{F
μνtνθtorTFJournaloofoHighoEnergyoPhysicsRF2017RFXVW^RFW

5.4 9

153
uνΛsurνmνntFoπFθτΛrρνμSpΛrtψθlνFμψstrψγutψonsFsνnsψtψvνFtoFtτνFunμνrlyψnρFνvνntFψnFNFsqrt{s}eWYFOF
}ν’FprotonSprotonFθollψsψonsFwψtτFtτνFi}ti{FμνtνθtorFΛtFtτνFtpkTFJournaloofoHighoEnergyoPhysicsRF
2017RFXVW^RFW

5.4 9

(2017-2019)
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152 {νΛrθτFπorFnνwFnonSrνsonΛntFpτνnomνnΛFψnFτψρτSmΛssFμψlνptonFπψnΛlFstΛtνsFwψtτFtτνFi}ti{F
μνtνθtorTFJournaloofoHighoEnergyoPhysicsRF2020RFXVXVRFW 5.4 9

151 uνΛsurνmνntsFoπFtτνFpψρρsFγosonFψnθlusψvνFΛnμFμψππνrνntψΛlFπψμuθψΛlFθrossFsνθtψonsFψnFtτνFZNνllFOF
μνθΛyFθτΛnnνlFΛtFNsqrt{s}OFeFWYF}ν’TFEuropeanoPhysicaloJournaloCRF2020RF_VRFW 4.2 9

150 {νΛrθτFπorFsupνrsymmνtryFψnFπψnΛlFstΛtνsFwψtτFθτΛrmFjνtsFΛnμFmψssψnρFtrΛnsvνrsνFmomνntumFψnFWYF
}ν’FppFθollψsψonsFwψtτFtτνFi}ti{FμνtνθtorTFJournaloofoHighoEnergyoPhysicsRF2018RFXVW_RFW 5.4 9

149
uνΛsurνmνntFoπFjνtSsuγstruθturνFoγsνrvΛγlνsFψnFtopFquΛrkRF–FγosonFΛnμFlψρτtFjνtFproμuθtψonFψnF
protonSprotonFθollψsψonsFΛtFNFsqrt{s}FOFeFWYF}ν’FwψtτFtτνFi}ti{FμνtνθtorTFJournaloofoHighoEnergyo
PhysicsRF2019RFXVWaRFW

5.4 8

148
uνΛsurνmνntFoπF’pRFNFmΛtτrm{p}toFmΛtτrm{γ}ovνrlψnν{mΛtτrm{γ}}FOFproμuθtψonFΛsFΛFπunθtψonFoπF
tτνFvνθtorSγosonFtrΛnsvνrsνFmomνntumFψnFWYF}ν’FppFθollψsψonsFwψtτFtτνFi}ti{FμνtνθtorTFJournaloofo
HighoEnergyoPhysicsRF2019RFXVWaRFW

5.4 8

147 {νΛrθτFπorFpΛψrsFoπFsθΛlΛrFlνptoquΛrksFμνθΛyψnρFψntoFquΛrksFΛnμFνlνθtronsForFmuonsFψnFNFsqrt{s}FOFeFWYF
}ν’FppFθollψsψonsFwψtτFtτνFi}ti{FμνtνθtorTFJournaloofoHighoEnergyoPhysicsRF2020RFXVXVRFW 5.4 8

146 {νΛrθτFπorFsquΛrksFΛnμFρluψnosFψnFπψnΛlFstΛtνsFwψtτFsΛmνSsψρnFlνptonsFΛnμFjνtsFusψnρFWYaFπγâ��WFoπFμΛtΛF
θollνθtνμFwψtτFtτνFi}ti{FμνtνθtorTFJournaloofoHighoEnergyoPhysicsRF2020RFXVXVRFW 5.4 8

145 jνΛmSψnμuθνμFΛnμFθosmψθSrΛyFγΛθkρrounμsFoγsνrvνμFψnFtτνFi}ti{FμνtνθtorFμurψnρFtτνFtpkFXVWXF
protonSprotonFrunnψnρFpνrψoμTFJournaloofoInstrumentationRF2016RFWWRFxV[VWYSxV[VWY 1 8

144
{νΛrθτFπorFsθΛlΛrFrνsonΛnθνsFμνθΛyψnρFψntoF˛…Q˛…â��FψnFνvνntsFwψtτFΛnμFwψtτoutFγStΛρρνμFjνtsFproμuθνμF
ψnFprotonSprotonFθollψsψonsFΛtFNFsqrt{s}eWYFOF}ν’FwψtτFtτνFi}ti{FμνtνθtorTFJournaloofoHighoEnergyo
PhysicsRF2019RFXVWaRFW

5.4 8

143 xrνθψsψonFmuonFrνθonstruθtψonFψnFlouγlνFkτoozTFNuclearoInstrumentsoandoMethodsoinoPhysicso
Research,oSectionoA:oAccelerators,oSpectrometers,oDetectorsoandoAssociatedoEquipmentRF2014RF^]ZRFYYVSYYa1.2 8

142
{νΛrθτFπorFnνwFpτνnomνnΛFψnFνvνntsFθontΛψnψnρFΛFsΛmνSπlΛvourFopposψtνSsψρnFμψlνptonFpΛψrRFjνtsRF
ΛnμFlΛrρνFmψssψnρFtrΛnsvνrsνFmomνntumFψnF±normulΛbFsννFtνxtℓ´ ±normulΛbFsννFtνxtℓ±normulΛbFsννF
tνxtℓFθollψsψonsFwψtτFtτνFi}ti{FμνtνθtorTFEuropeanoPhysicaloJournaloCRF2017RF^^RFWZZ

4.2 8

141
{νΛrθτFπorFnνwFpτνnomνnΛFwψtτFlΛrρνFjνtFmultψplψθψtψνsFΛnμFmψssψnρFtrΛnsvνrsνFmomνntumFusψnρF
lΛrρνSrΛμψusFjνtsFΛnμFπlΛvourStΛρρψnρFΛtFi}ti{FψnFWYF}ν’FppFθollψsψonsTFJournaloofoHighoEnergyoPhysics
RF2017RFXVW^RFW

5.4 8

140 mvψμνnθνFπorFNtγΛr{t}tγΛr{t}OFproμuθtψonFψnFtτνFmultψlνptonFπψnΛlFstΛtνFψnFprotonâ��protonFθollψsψonsFΛtF
Nsqrt{s}eWYOFNtνxtF{}ν’}OFwψtτFtτνFi}ti{FμνtνθtorTFEuropeanoPhysicaloJournaloCRF2020RF_VRFW 4.2 8

139 xνrπormΛnθνFoπFtτνFmψssψnρFtrΛnsvνrsνFmomνntumFtrψρρνrsFπorFtτνFi}ti{FμνtνθtorFμurψnρFzunSXF
μΛtΛFtΛkψnρTFJournaloofoHighoEnergyoPhysicsRF2020RFXVXVRFW 5.4 8

138 uνΛsurνmνntsFoπFtopSquΛrkFpΛψrFspψnFθorrνlΛtψonsFψnFtτνFNνmuFOFθτΛnnνlFΛtFNsqrt{s}FeFWYOF}ν’FusψnρF
ppFθollψsψonsFψnFtτνFi}ti{FμνtνθtorTFEuropeanoPhysicaloJournaloCRF2020RF_VRFW 4.2 8

137
{νΛrθτFπorFnνwFpτνnomνnΛFψnFνvνntsFwψtτFtwoFopposψtνSθτΛrρνFlνptonsRFjνtsFΛnμFmψssψnρFtrΛnsvνrsνF
momνntumFψnFppFθollψsψonsFΛtFNFsqrt{mΛtτrm{s}}FOFeFWYF}ν’FwψtτFtτνFi}ti{FμνtνθtorTFJournaloofoHigho
EnergyoPhysicsRF2021RFXVXWRFW

5.4 8

136
{νΛrθτFπorFτνΛvyFrνsonΛnθνsFμνθΛyψnρFψntoFΛFpΛψrFoπF¯FγosonsFψnFtτνFNνllF−QνllF−SνllFM−QνllFM−SOFΛnμFNνllF
−QνllF−SnuF{{γΛr{nuF}}}OFπψnΛlFstΛtνsFusψnρFWYaFNmΛtτrmF{πγ}−{SW}OFoπFprotonâ��protonFθollψsψonsFΛtF
Nsqrt{s}FeFWYRO}ν’FwψtτFtτνFi}ti{FμνtνθtorTFEuropeanoPhysicaloJournaloCRF2021RF_WRFW

4.2 8

135 {νΛrθτFπorFθτΛrρνμFpψρρsFγosonsFμνθΛyψnρFψntoFΛFtopFquΛrkFΛnμFΛFγottomFquΛrkFΛtFNFsqrt{mΛtτrm{s}}F
OFeFWYF}ν’FwψtτFtτνFi}ti{FμνtνθtorTFJournaloofoHighoEnergyoPhysicsRF2021RFXVXWRFW 5.4 8
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134
{νΛrθτFπorFtτνF{tΛnμΛrμFuoμνlFpψρρsFγosonFproμuθνμFγyFvνθtorSγosonFπusψonFΛnμFμνθΛyψnρFtoF
γottomFquΛrksFψnFNFsqrt{s}e_FOF}ν’FppFθollψsψonsFwψtτFtτνFi}ti{FμνtνθtorTFJournaloofoHighoEnergyo
PhysicsRF2016RFXVW]RFW

5.4 8

133
{νΛrθτFπorFsquΛrksFΛnμFρluψnosFψnFπψnΛlFstΛtνsFwψtτFjνtsFΛnμFmψssψnρFtrΛnsvνrsνFmomνntumFusψnρFWYaF
πγâ��WFoπFNFsqrt{s}FOFeFWYF}ν’FppFθollψsψonFμΛtΛFwψtτFtτνFi}ti{FμνtνθtorTFJournaloofoHighoEnergyoPhysicsRF
2021RFXVXWRFW

5.4 8

132 xromptFΛnμFnonSpromptFνllψptψθFπlowFψnFxγQxγFθollψsψonsFΛtF}νvFwψtτFtτνFi}ti{FμνtνθtorTFEuropeano
PhysicaloJournaloCRF2018RF^_RF^_Z 4.2 8

131  ψνlμsFΛnμFproμuθtψonFrΛtνsFoπFθosmoρνnψθFatψFΛnμF_pνFmνΛsurνμFwψtτFtτνFlouγlνFkτoozFnνΛrFΛnμF
πΛrFμνtνθtorsTFJournaloofoHighoEnergyoPhysicsRF2018RFXVW_RFW 5.4 8

130 {νΛrθτFπorFπlΛvourSθτΛnρψnρFnνutrΛlFθurrνntFtopSquΛrkFμνθΛysFtFSfFq¯FψnFprotonSprotonFθollψsψonsFΛtFNF
sqrt{s}eWYFOF}ν’FwψtτFtτνFi}ti{FμνtνθtorTFJournaloofoHighoEnergyoPhysicsRF2018RFXVW_RFW 5.4 8

129 uνΛsurνmνntsFoπFψnθlusψvνFΛnμFμψππνrνntψΛlFπψμuθψΛlFθrossSsνθtψonsFoπFNtγΛr{t}ρΛmmΛFOFproμuθtψonFψnF
lνptonψθFπψnΛlFstΛtνsFΛtFNsqrt{s}eWY~tνxtF{}ν’}OFψnFi}ti{TFEuropeanoPhysicaloJournaloCRF2019RF^aRFW 4.2 7

128 }rΛnsvνrsνFmomνntumFΛnμFproθνssFμνpνnμνntFΛzψmutτΛlFΛnψsotropψνsFψnFNsqrt{s≥{mΛtτrmF
{vv}}}e_TW]OF}ν’FpQxγFθollψsψonsFwψtτFtτνFi}ti{FμνtνθtorTFEuropeanoPhysicaloJournaloCRF2020RF_VRFW 4.2 7

127 {νΛrθτFπorFnνwFpτνnomνnΛFψnFτψρτSmΛssFπψnΛlFstΛtνsFwψtτFΛFpτotonFΛnμFΛFjνtFπromFθollψsψonsFΛtFeF
WY´ }ν’FwψtτFtτνFi}ti{FμνtνθtorTFEuropeanoPhysicaloJournaloCRF2018RF^_RFWVX 4.2 7

126
{νΛrθτFπorFsquΛrksFΛnμFρluψnosFψnFνvνntsFwψtτFτΛμronψθΛllyFμνθΛyψnρFtΛuFlνptonsRFjνtsFΛnμFmψssψnρF
trΛnsvνrsνFmomνntumFψnFprotonSprotonFθollψsψonsFΛtF±normulΛbFsννFtνxtℓ´ }ν’FrνθorμνμFwψtτFtτνF
i}ti{FμνtνθtorTFEuropeanoPhysicaloJournaloCRF2016RF^]RF]_Y

4.2 7

125
uνΛsurνmνntFoπFμψππνrνntψΛlFθrossFsνθtψonsFΛnμF–QU–â��FθrossSsνθtψonFrΛtψosFπorF–FγosonFproμuθtψonF
ψnFΛssoθψΛtψonFwψtτFjνtsFΛtFNFsqrt{s}e_FOF}ν’FwψtτFtτνFi}ti{FμνtνθtorTFJournaloofoHighoEnergyoPhysicsRF
2018RFXVW_RFW

5.4 7

124 {νΛrθτFπorFlΛrρνFmψssψnρFtrΛnsvνrsνFmomνntumFψnFΛssoθψΛtψonFwψtτFonνFtopSquΛrkFψnFprotonSprotonF
θollψsψonsFΛtFNFsqrt{s}FOFeFWYF}ν’FwψtτFtτνFi}ti{FμνtνθtorTFJournaloofoHighoEnergyoPhysicsRF2019RFXVWaRFW 5.4 7

123 uνΛsurνmνntFoπFlP´–FproμuθtψonFψnFμννpFψnνlΛstψθFsθΛttνrψnρFΛtFpmziTFJournaloofoHighoEnergyoPhysics
RF2013RFXVWYRFW 5.4 7

122 uνΛsurνmνntFoπFlF´–FproμuθtψonFψnFμννpFψnνlΛstψθFνpFsθΛttνrψnρFwψtτFtτνF¯m~{FμνtνθtorFΛtFpmziTF
JournaloofoHighoEnergyoPhysicsRF2013RFXVWYRFW 5.4 7

121 uνΛsurνmνntFoπFtτνFNFtovνrlψnν{t}ρΛmmΛFOFproμuθtψonFθrossFsνθtψonFψnFprotonSprotonFθollψsψonsFΛtFNF
sqrt{s}e_FOF}ν’FwψtτFtτνFi}ti{FμνtνθtorTFJournaloofoHighoEnergyoPhysicsRF2017RFXVW^RFW 5.4 7

120 uνΛsurνmνntsFoπFtopSquΛrkFpΛψrFtoF¯SγosonFθrossSsνθtψonFrΛtψosFΛtFNFsqrt{s}eWYFOFRF_RF^F}ν’FwψtτFtτνF
i}ti{FμνtνθtorTFJournaloofoHighoEnergyoPhysicsRF2017RFXVW^RFW 5.4 7

119
{νΛrθτFπorFμψrνθtFtopFsquΛrkFpΛψrFproμuθtψonFψnFνvνntsFwψtτFΛFpψρρsForF¯FγosonRFΛnμFmψssψnρF
trΛnsvνrsνFmomνntumFψnFNFsqrt{s}eWYFOF}ν’FppFθollψsψonsFwψtτFtτνFi}ti{FμνtνθtorTFJournaloofoHigho
EnergyoPhysicsRF2017RFXVW^RFW

5.4 7

118
{νΛrθτFπorFnνwFpτνnomνnΛFψnFΛFlνptonFplusFτψρτFjνtFmultψplψθψtyFπψnΛlFstΛtνFwψtτFtτνFi}ti{F
νxpνrψmνntFusψnρFNFsqrt{s}eWYFOF}ν’FprotonSprotonFθollψsψonFμΛtΛTFJournaloofoHighoEnergyoPhysicsRF
2017RFXVW^RFW

5.4 7

117 {tuμψνsFoπF¯˛‡FproμuθtψonFψnFΛssoθψΛtψonFwψtτFΛFτψρτSmΛssFμψjνtFsystνmFψnFppFθollψsψonsFΛtFNFsqrt{s}e_FOF
}ν’FwψtτFtτνFi}ti{FμνtνθtorTFJournaloofoHighoEnergyoPhysicsRF2017RFXVW^RFW 5.4 7

(2017-2016)
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116
inΛlysψsFoπFtτνF–tγFvνrtνxFπromFtτνFmνΛsurνmνntFoπFtrψplνSμψππνrνntψΛlFΛnρulΛrFμνθΛyFrΛtνsFoπF
sψnρlνFtopFquΛrksFproμuθνμFψnFtτνFtSθτΛnnνlFΛtFNFsqrt{s}e_FOF}ν’FwψtτFtτνFi}ti{FμνtνθtorTFJournaloofo
HighoEnergyoPhysicsRF2017RFXVW^RFW

5.4 7

115 uνΛsurνmνntFoπFψsolΛtνμFpτotonsFΛθθompΛnψνμFγyFjνtsFψnFμννpFψnνlΛstψθFνpFsθΛttνrψnρTFPhysicso
Letters,oSectionoB:oNuclear,oElementaryoParticleoandoHigh-EnergyoPhysicsRF2012RF^W[RF__Sa^ 4.2 7

114 mxθlusψvνFνlνθtroproμuθtψonFoπFtwoFpψonsFΛtFpmziTFEuropeanoPhysicaloJournaloCRF2012RF^XRFW 4.2 7

113 {uγjνtFμψstrψγutψonsFψnFμννpFψnνlΛstψθFsθΛttνrψnρFΛtFpmziTFEuropeanoPhysicaloJournaloCRF2009RF]YRF[X^S[Z_ 4.2 7

112 mvνntsFwψtτFΛnFψsolΛtνμFlνptonFΛnμFmψssψnρFtrΛnsvνrsνFmomνntumFΛnμFmνΛsurνmνntFoπF–F
proμuθtψonFΛtFpmziTFJournaloofoHighoEnergyoPhysicsRF2010RFXVWVRFW 5.4 7

111 uνΛsurνmνntFoπFtτνFtrΛnsvνrsνFmomνntumFμψstrψγutψonFoπFlrνllâ�� ΛnFlνptonFpΛψrsFψnFprotonâ��protonF
θollψsψonsFΛtFNsqrt{s}eWYRO}ν’FwψtτFtτνFi}ti{FμνtνθtorTFEuropeanoPhysicaloJournaloCRF2020RF_VRFW 4.2 7

110 {νΛrθτFπorFtypνSqqqFsννsΛwFτνΛvyFlνptonsFψnFμψlνptonFπψnΛlFstΛtνsFψnFppFθollψsψonsFΛtFNFsqrt{s}FeFWYR{tνxtF
{}ν’}}FOFwψtτFtτνFi}ti{FμνtνθtorTFEuropeanoPhysicaloJournaloCRF2021RF_WRFW 4.2 7

109
{νΛrθτFπorFΛFτνΛvyFpψρρsFγosonFμνθΛyψnρFψntoFΛF¯FγosonFΛnμFΛnotτνrFτνΛvyFpψρρsFγosonFψnFtτνFNνllF
νllFγγOFΛnμFNνllFνllF––OFπψnΛlFstΛtνsFψnFppFθollψsψonsFΛtFNsqrt{s}eWYOFNtνxtF{}ν’}OFwψtτFtτνFi}ti{F
μνtνθtorTFEuropeanoPhysicaloJournaloCRF2021RF_WRFW

4.2 7

108 uνΛsurνmνntFoπFtτνF±normulΛbFsννFtνxtℓFμψjνtFθrossFsνθtψonFψnFθollψsψonsFΛtF±normulΛbFsννFtνxtℓ´ }ν’F
wψtτFtτνFi}ti{FμνtνθtorTFEuropeanoPhysicaloJournaloCRF2016RF^]RF]^V 4.2 7

107 {νΛrθτFπorFnνwFpτνnomνnΛFψnFμψππνrνntSπlΛvourFτψρτSmΛssFμψlνptonFπψnΛlFstΛtνsFψnFθollψsψonsFΛtF
±normulΛbFsννFtνxtℓ´ }νvFwψtτFtτνFi}ti{FμνtνθtorTFEuropeanoPhysicaloJournaloCRF2016RF^]RF[ZW 4.2 7

106 {νΛrθτFπorFμψrνθtFtopFsquΛrkFpΛψrFproμuθtψonFψnFπψnΛlFstΛtνsFwψtτFtwoFtΛuFlνptonsFψnFθollψsψonsFΛtF
±normulΛbFsννFtνxtℓ´ }ν’FwψtτFtτνFi}ti{FμνtνθtorTFEuropeanoPhysicaloJournaloCRF2016RF^]RF_W 4.2 7

105 uνΛsurνmνntFoπFN–−pmFOFγosonFproμuθtψonFψnFxγQxγFθollψsψonsFΛtFNsqrt{s≥{mΛtτrm{vv}}}FeF
[TVX~tνxtF{}ν}tνxtF{’}OFwψtτFtτνFi}ti{FμνtνθtorTFEuropeanoPhysicaloJournaloCRF2019RF^aRFW 4.2 7

104 {νΛrθτFπorFγottomSsquΛrkFpΛψrFproμuθtψonFwψtτFtτνFi}ti{FμνtνθtorFψnFπψnΛlFstΛtνsFθontΛψnψnρFpψρρsF
γosonsRFγSjνtsFΛnμFmψssψnρFtrΛnsvνrsνFmomνntumTFJournaloofoHighoEnergyoPhysicsRF2019RFXVWaRFW 5.4 7

103 uνΛsurνmνntsFoπF–pFΛnμF¯pFproμuθtψonFψnFtτνFNpFrψρτtΛrrowFγγΛr{γ}OFμνθΛyFθτΛnnνlFψnFppF
θollψsψonsFΛtFNWYRtνxtF{}ν}tνxtF{’}OFwψtτFtτνFi}ti{FμνtνθtorTFEuropeanoPhysicaloJournaloCRF2021RF_WRFW 4.2 7

102 iFnνwFmνtτoμFtoFμψstψnρuψsτFτΛμronψθΛllyFμνθΛyψnρFγoostνμFγosonsFπromFγosonsFusψnρFtτνFi}ti{F
μνtνθtorTFEuropeanoPhysicaloJournaloCRF2016RF^]RFXY_ 4.2 6

101
uνΛsurνmνntsFoπFθτΛrρνFΛnμFkxFΛsymmνtrψνsFψnFγSτΛμronFμνθΛysFusψnρFtopSquΛrkFνvνntsFθollνθtνμF
γyFtτνFi}ti{FμνtνθtorFψnFppFθollψsψonsFΛtFNFsqrt{s}e_FOF}ν’TFJournaloofoHighoEnergyoPhysicsRF2017RF
XVW^RFW

5.4 6

100 }opSquΛrkFmΛssFmνΛsurνmνntFψnFtτνFΛllSτΛμronψθFNFtovνrlψnν{t}FOFμνθΛyFθτΛnnνlFΛtFNFsqrt{s}e_FOF}ν’F
wψtτFtτνFi}ti{FμνtνθtorTFJournaloofoHighoEnergyoPhysicsRF2017RFXVW^RFW 5.4 6

99 wrtτoSposψtronψumFoγsνrvΛtψonFψnFtτνFlouγlνFkτoozFνxpνrψmνntTFJournaloofoHighoEnergyoPhysicsRF
2014RFXVWZRFW 5.4 6
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98 xroμuθtψonFoπFTFPhysicsoLetters,oSectionoB:oNuclear,oElementaryoParticleoandoHigh-EnergyoPhysicsRF2013RF
^W_RFaW[SaXW 4.2 6

97 uνΛsurνmνntFoπFtτνFνnνrρyFμνpνnμνnθνFoπFtτνFtotΛlFpτotonâ��protonFθrossFsνθtψonFΛtFpmziTFPhysicso
Letters,oSectionoB:oNuclear,oElementaryoParticleoandoHigh-EnergyoPhysicsRF2011RF]a^RFW_ZSWaY 4.2 6

96 uνΛsurνmνntFoπFrUˇ�FpτotoproμuθtψonFΛtFlΛrρνFmomνntumFtrΛnsπνrFΛtFpmziTFJournaloofoHighoEnergyo
PhysicsRF2010RFXVWVRFW 5.4 6

95 {νΛrθτFπorFNFtovνrlψnν{t}FOFrνsonΛnθνsFψnFπullyFτΛμronψθFπψnΛlFstΛtνsFψnFppFθollψsψonsFΛtFNFsqrt{s}FOFeFWYF
}ν’FwψtτFtτνFi}ti{FμνtνθtorTFJournaloofoHighoEnergyoPhysicsRF2020RFXVXVRFW 5.4 6

94
{νΛrθτFπorFnνwFpτνnomνnΛFwψtτFtopFquΛrkFpΛψrsFψnFπψnΛlFstΛtνsFwψtτFonνFlνptonRFjνtsRFΛnμFmψssψnρF
trΛnsvνrsνFmomνntumFψnFppFθollψsψonsFΛtFNFsqrt{s}FOFeFWYF}ν’FwψtτFtτνFi}ti{FμνtνθtorTFJournaloofo
HighoEnergyoPhysicsRF2021RFXVXWRFW

5.4 6

93
{νΛrθτFπorFnνwFpτνnomνnΛFψnFπψnΛlFstΛtνsFwψtτFγSjνtsFΛnμFmψssψnρFtrΛnsvνrsνFmomνntumFψnFNF
sqrt{mΛtτrm{s}}FOFeFWYF}ν’FppFθollψsψonsFwψtτFtτνFi}ti{FμνtνθtorTFJournaloofoHighoEnergyoPhysicsRF
2021RFXVXWRFW

5.4 6

92
{νΛrθτFπorFpΛψrFproμuθtψonFoπFtτψrμSρνnνrΛtψonFsθΛlΛrFlνptoquΛrksFμνθΛyψnρFψntoFΛFtopFquΛrkFΛnμFΛF
ˇ�SlνptonFψnFppFθollψsψonsFΛtFNFsqrt{s}FOFeFWYF}ν’FwψtτFtτνFi}ti{FμνtνθtorTFJournaloofoHighoEnergyo
PhysicsRF2021RFXVXWRFW

5.4 6

91
uνΛsurνmνntFoπFtτνFNF¯ρΛmmΛFtoFnuFovνrlψnν{nu}ρΛmmΛFOFproμuθtψonFθrossFsνθtψonFψnFppFθollψsψonsF
ΛtFNFsqrt{s}eWYFOF}ν’FwψtτFtτνFi}ti{FμνtνθtorFΛnμFlψmψtsFonFΛnomΛlousFtrψplνFρΛuρνSγosonF
θouplψnρsTFJournaloofoHighoEnergyoPhysicsRF2018RFXVW_RFW

5.4 6

90 {νΛrθτFπorFνxθlusψvνFpψρρsFΛnμF¯FγosonFμνθΛysFtoFg˛‡FΛnμFˇ�˛‡FwψtτFtτνFi}ti{FμνtνθtorTFJournaloofo
HighoEnergyoPhysicsRF2018RFXVW_RFW 5.4 6

89
uνΛsurνmνntFoπFjνtFΛθtψvψtyFproμuθνμFψnFtopSquΛrkFνvνntsFwψtτFΛnFνlνθtronRFΛFmuonFΛnμFtwoF
StΛρρνμFjνtsFψnFtτνFπψnΛlFstΛtνFψnFθollψsψonsFΛtF±normulΛbFsννFtνxtℓF}ν’FwψtτFtτνFi}ti{FμνtνθtorTF
EuropeanoPhysicaloJournaloCRF2017RF^^RFXXV

4.2 5

88 uνΛsurνmνntFoπFtτνFrΛtψoFoπFθrossFsνθtψonsFπorFψnθlusψvνFψsolΛtνμSpτotonFproμuθtψonFψnFppFθollψsψonsF
ΛtFNFsqrt{s}FOFeFWYFΛnμF_F}ν’FwψtτFtτνFi}ti{FμνtνθtorTFJournaloofoHighoEnergyoPhysicsRF2019RFXVWaRFW 5.4 5

87 uνΛsurνmνntFoπFμψππνrνntψΛlFθrossSsνθtψonsFoπFΛFsψnρlνFtopFquΛrkFproμuθνμFψnFΛssoθψΛtψonFwψtτFΛF
γosonFΛtFwψtτFi}ti{TFEuropeanoPhysicaloJournaloCRF2018RF^_RFW_] 4.2 5

86 uνΛsurνmνntFoπFψnνlΛstψθFrUˇ�FΛnμFˇ�gFpτotoproμuθtψonFΛtFpmziTFJournaloofoHighoEnergyoPhysicsRF
2013RFXVWYRFW 5.4 5

85 uνΛsurνmνntFoπFγSτΛμronFpΛψrFproμuθtψonFwψtτFtτνFi}ti{FμνtνθtorFψnFprotonSprotonFθollψsψonsFΛtFNF
sqrt{s}e_FOF}ν’TFJournaloofoHighoEnergyoPhysicsRF2017RFXVW^RFW 5.4 5

84 uνΛsurνmνntFoπFπourSjνtFμψππνrνntψΛlFθrossFsνθtψonsFψnFNFsqrt{s}e_FOF}ν’FprotonSprotonFθollψsψonsF
usψnρFtτνFi}ti{FμνtνθtorTFJournaloofoHighoEnergyoPhysicsRF2015RFXVW[RFWS^] 5.4 5

83
uνΛsurνmνntsFoπFtτνFproμuθtψonFθrossSsνθtψonFπorFΛF¯FγosonFψnFΛssoθψΛtψonFwψtτFγSjνtsFψnF
protonSprotonFθollψsψonsFΛtFNFsqrt{s}FOFeFWYF}ν’FwψtτFtτνFi}ti{FμνtνθtorTFJournaloofoHighoEnergyo
PhysicsRF2020RFXVXVRFW

5.4 5

82
{νΛrθτFπorFtτνFppFSfFNFγovνrlψnν{γ}γovνrlψnν{γ}FOFproθνssFvψΛFvνθtorSγosonFπusψonFproμuθtψonFusψnρF
protonSprotonFθollψsψonsFΛtFNFsqrt{s}FOFeFWYF}ν’FwψtτFtτνFi}ti{FμνtνθtorTFJournaloofoHighoEnergyo
PhysicsRF2020RFXVXVRFW

5.4 5

81 wγsνrvΛtψonFoπFtτνFΛssoθψΛtνμFproμuθtψonFoπFΛFtopFquΛrkFΛnμFΛF¯FγosonFψnFppFθollψsψonsFΛtFNFsqrt{s}FOeF
WYF}ν’FwψtτFtτνFi}ti{FμνtνθtorTFJournaloofoHighoEnergyoPhysicsRF2020RFXVXVRFW 5.4 5

(2020-2013)
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80 uνΛsurνmνntFoπFlψρτtSγySlψρτtFsθΛttνrψnρFΛnμFsνΛrθτFπorFΛxψonSlψkνFpΛrtψθlνsFwψtτFXTXFnγâ��WFoπFxγQxγF
μΛtΛFwψtτFtτνFi}ti{FμνtνθtorTFJournaloofoHighoEnergyoPhysicsRF2021RFXVXWRFW 5.4 5

79
{νΛrθτFπorFpΛψrFproμuθtψonFoπFsθΛlΛrFlνptoquΛrksFμνθΛyψnρFψntoFπψrstSForFsνθonμSρνnνrΛtψonFlνptonsF
ΛnμFtopFquΛrksFψnFprotonâ��protonFθollψsψonsFΛtFNsqrt{s}OFeFWYF}ν’FwψtτFtτνFi}ti{FμνtνθtorTFEuropeano
PhysicaloJournaloCRF2021RF_WRFW

4.2 5

78
uνΛsurνmνntFoπFνvνntSsτΛpνFoγsνrvΛγlνsFψnF±normulΛbFsννFtνxtℓFνvνntsFψnFθollψsψonsFΛtF±normulΛbF
sννFtνxtℓ´ ±normulΛbFsννFtνxtℓFwψtτFtτνFi}ti{FμνtνθtorFΛtFtτνFtpkTFEuropeanoPhysicaloJournaloCRF2016RF
^]RFY^[

4.2 5

77 uνΛsurνmνntFoπFtτνFrνlΛtψvνFwψμtτFμψππνrνnθνFoπFtτνFNF{j}−Vτγox{S}F{ovνrlψnν{j}}−VFOFsystνmFwψtτF
tτνFi}ti{FμνtνθtorTFJournaloofoHighoEnergyoPhysicsRF2016RFXVW]RFW 5.4 5

76 lψππνrνntψΛlFθrossSsνθtψonFmνΛsurνmνntsFπorFtτνFνlνθtrowνΛkFproμuθtψonFoπFμψjνtsFψnFΛssoθψΛtψonF
wψtτFΛF¯FγosonFψnFprotonâ��protonFθollψsψonsFΛtFi}ti{TFEuropeanoPhysicaloJournaloCRF2021RF_WRFW 4.2 5

75 {νΛrθτFπorFμΛrkFmΛttνrFψnFΛssoθψΛtψonFwψtτFΛnFνnνrρνtψθFpτotonFψnFppFθollψsψonsFΛtFNFsqrt{s}FOFeFWYF}ν’F
wψtτFtτνFi}ti{FμνtνθtorTFJournaloofoHighoEnergyoPhysicsRF2021RFXVXWRFW 5.4 5

74 uνΛsurνmνntFoπFθolourFπlowFusψnρFjνtSpullFoγsνrvΛγlνsFψnFνvνntsFwψtτFtτνFi}ti{FνxpνrψmνntFΛtTF
EuropeanoPhysicaloJournaloCRF2018RF^_RF_Z^ 4.2 5

73 uνΛsurνmνntFoπFtτνFψnθlusψvνFΛnμFπψμuθψΛlFproμuθtψonFθrossSsνθtψonsFψnFtτνFlνptonQjνtsFθτΛnnνlFψnF
θollψsψonsFΛtFwψtτFtτνFi}ti{FμνtνθtorTFEuropeanoPhysicaloJournaloCRF2018RF^_RFZ_^ 4.2 5

72 uuonFθΛpturνFonFlψρτtFψsotopνsFmνΛsurνμFwψtτFtτνFlouγlνFkτoozFμνtνθtorTFPhysicaloReviewoCRF2016RF
aYRF 2.7 4

71 uνΛsurνmνntFoπFjνtFΛθtψvψtyFψnFtopFquΛrkFνvνntsFusψnρFtτνFν˛…FπψnΛlFstΛtνFwψtτFtwoFγStΛρρνμFjνtsFψnFppF
θollψsψonsFΛtFNFsqrt{s}e_FOF}ν’FwψtτFtτνFi}ti{FμνtνθtorTFJournaloofoHighoEnergyoPhysicsRF2016RFXVW]RFW 5.4 4

70 {νΛrθτFπorFτνΛvyFμψγosonFrνsonΛnθνsFψnFsνmψlνptonψθFπψnΛlFstΛtνsFψnFppFθollψsψonsFΛtFNsqrt{s}eWYOF}ν’F
wψtτFtτνFi}ti{FμνtνθtorTFEuropeanoPhysicaloJournaloCRF2020RF_VRFW 4.2 4

69 ilψρnmνntFoπFtτνFi}ti{FqnnνrFlνtνθtorFψnFzunFXTFEuropeanoPhysicaloJournaloCRF2020RF_VRFW 4.2 4

68 uνΛsurνmνntFoπFrUˇ�FproμuθtψonFψnFΛssoθψΛtψonFwψtτFΛF–´–FγosonFwψtτFppFμΛtΛFΛtF_F}ν’TFJournaloofo
HighoEnergyoPhysicsRF2020RFXVXVRFW 5.4 4

67 kτΛrΛθtνrψzΛtψonFoπFtτνFspontΛnνousFlψρτtFνmψssψonFoπFtτνFxu}sFusνμFψnFtτνFlouγlνFkτoozF
νxpνrψmνntTFJournaloofoInstrumentationRF2016RFWWRFxV_VVWSxV_VVW 1 4

66
uνΛsurνmνntFoπFtτνFψnθlusψvνFθrossSsνθtψonFπorFtτνFproμuθtψonFoπFjνtsFψnFΛssoθψΛtψonFwψtτFΛF¯FγosonF
ψnFprotonâ��protonFθollψsψonsFΛtF_F}ν’FusψnρFtτνFi}ti{FμνtνθtorTFEuropeanoPhysicaloJournaloCRF2019RF
^aRFW

4.2 4

65
uνΛsurνmνntsFoπFμψππνrνntψΛlFθrossFsνθtψonsFoπFtopFquΛrkFpΛψrFproμuθtψonFψnFΛssoθψΛtψonFwψtτFjνtsFψnF
ppFθollψsψonsFΛtFNFsqrt{s}eWYFOF}ν’FusψnρFtτνFi}ti{FμνtνθtorTFJournaloofoHighoEnergyoPhysicsRF2018RF
XVW_RFW

5.4 4

64 {νΛrθτFπorFμΛrkFmΛttνrFproμuθνμFψnFΛssoθψΛtψonFwψtτFΛFsψnρlνFtopFquΛrkFψnFNsqrt{s}eWYOF}ν’FNppOF
θollψsψonsFwψtτFtτνFi}ti{FμνtνθtorTFEuropeanoPhysicaloJournaloCRF2021RF_WRFW 4.2 4

63
{νΛrθτFπorFμψjνtFrνsonΛnθνsFψnFνvνntsFwψtτFΛnFψsolΛtνμFθτΛrρνμFlνptonFusψnρFNFsqrt{s}FOFeFWYF}ν’F
protonSprotonFθollψsψonFμΛtΛFθollνθtνμFγyFtτνFi}ti{FμνtνθtorTFJournaloofoHighoEnergyoPhysicsRF2020RF
XVXVRFW

5.4 3
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62 uνΛsurνmνntFoπFlonρSrΛnρνFtwoSpΛrtψθlνFΛzψmutτΛlFθorrνlΛtψonsFψnF¯SγosonFtΛρρνμFppFθollψsψonsFΛtF
Nsqrt{s}e_OFΛnμFWYF}ν’TFEuropeanoPhysicaloJournaloCRF2020RF_VRFW 4.2 3

61 uνΛsurνmνntFoπFpolΛrψsΛtψonFψnFμνθΛysFψnFprotonSprotonFθollψsψonsFΛtF}ν’FwψtτFtτνFi}ti{FμνtνθtorTF
EuropeanoPhysicaloJournaloCRF2018RF^_RFW]Y 4.2 3

60 {νΛrθτFπorFνxθψtνμFνlνθtronsFsψnρlyFproμuθνμFψnFprotonâ��protonFθollψsψonsFΛtFJJsqrt{s}F~e~WY~tνxtF
{}ν}tνxtF{’}JJFwψtτFtτνFi}ti{FνxpνrψmνntFΛtFtτνFtpkTFEuropeanoPhysicaloJournaloCRF2019RF^aRF 4.2 3

59 uνΛsurνmνntFoπFnνutrΛlFθurrνntFν´–pFθrossFsνθtψonsFΛtFτψρτFjjorkνnFxFwψtτFtτνF¯m~{FμνtνθtorTF
PhysicaloReviewoDRF2014RF_aRF 4.9 3

58 uνΛsurνmνntFoπFtτνFkFtFsplψttψnρFsθΛlνsFψnF¯FSfFâ��â��FνvνntsFψnFppFθollψsψonsFΛtFNFsqrt{s}e_FOF}ν’FwψtτFtτνF
i}ti{FμνtνθtorTFJournaloofoHighoEnergyoPhysicsRF2017RFXVW^RFW 5.4 3

57 uνΛsurνmνntFoπFlFQFΛnμF˛�FθFQFproμuθtψonFψnFμννpFψnνlΛstψθFsθΛttνrψnρFΛtFpmziTFJournaloofoHigho
EnergyoPhysicsRF2010RFXVWVRFW 5.4 3

56 uνΛsurνmνntFoπFJJs≥{−VJJFΛnμFJJtΛmγμΛF−VJJFproμuθtψonFψnFJJtFγΛr{t}JJFμψlνptonψθFνvνntsFψnFppF
θollψsψonsFΛtFJJsqrt{s}FeJJF^F}ν’FwψtτFtτνFi}ti{FμνtνθtorTFEuropeanoPhysicaloJournaloCRF2019RF^aRFW 4.2 3

55 lνtνrmψnΛtψonFoπFjνtFθΛlψγrΛtψonFΛnμFνnνrρyFrνsolutψonFψnFprotonâ��protonFθollψsψonsFΛtFNsqrt{s}FeF
_~τγoxF{}ν’}OFusψnρFtτνFi}ti{FμνtνθtorTFEuropeanoPhysicaloJournaloCRF2020RF_VRFW 4.2 3

54 zνθonstruθtψonFΛnμFψμνntψπψθΛtψonFoπFγoostνμFμψSˇ�FsystνmsFψnFΛFsνΛrθτFπorFpψρρsFγosonFpΛψrsFusψnρFWYF
}ν’FprotonSprotonFθollψsψonFμΛtΛFψnFi}ti{TFJournaloofoHighoEnergyoPhysicsRF2020RFXVXVRFW 5.4 3

53
{νΛrθτFπorFμouγlyFΛnμFsψnρlyFθτΛrρνμFpψρρsFγosonsFμνθΛyψnρFψntoFvνθtorFγosonsFψnFmultψSlνptonFπψnΛlF
stΛtνsFwψtτFtτνFi}ti{FμνtνθtorFusψnρFprotonSprotonFθollψsψonsFΛtFNFsqrt{mΛtτrm{s}}FOFeFWYF}ν’TF
JournaloofoHighoEnergyoPhysicsRF2021RFXVXWRFW

5.4 3

52 uνΛsurνmνntFoπFτΛμronψθFνvνntFsτΛpνsFψnFτψρτSp}FmultψjνtFπψnΛlFstΛtνsFΛtFNFsqrt{s}FOFeFWYF}ν’FwψtτF
tτνFi}ti{FμνtνθtorTFJournaloofoHighoEnergyoPhysicsRF2021RFXVXWRFW 5.4 3

51 uνΛsurνmνntFoπFμψstrψγutψonsFsνnsψtψvνFtoFtτνFunμνrlyψnρFνvνntFψnFψnθlusψvνF¯FγosonFproμuθtψonFψnF
ppFθollψsψonsFΛtFNsqrt{s}OFeFWYF}ν’FwψtτFtτνFi}ti{FμνtνθtorTFEuropeanoPhysicaloJournaloCRF2019RF^aRFW 4.2 2

50 uνΛsurνmνntFoπFtτνF¯NSfFâ��Qâ��â��O˛‡FproμuθtψonFθrossSsνθtψonFψnFppFθollψsψonsFΛtFNFsqrt{s}FOFeFWYF}ν’FwψtτF
tτνFi}ti{FμνtνθtorTFJournaloofoHighoEnergyoPhysicsRF2020RFXVXVRFW 5.4 2

49 wnlψnνFμΛtΛFΛθquψsψtψonFΛnμFtτνFθontrolFsystνmFπorFtτνFlouγlνFkτoozFνxpνrψmνntTFJournaloofo
Physics:oConferenceoSeriesRF2011RFYYWRFVXXVW_ 0.3 2

48
{νΛrθτFπorFzSpΛrψtySvψolΛtψnρFsupνrsymmνtryFψnFΛFπψnΛlFstΛtνFθontΛψnψnρFlνptonsFΛnμFmΛnyFjνtsFwψtτF
tτνFi}ti{FνxpνrψmνntFusψnρFNsqrt{s}FeFWYτγoxF{F}ν’}OFprotonâ��protonFθollψsψonFμΛtΛTFEuropeano
PhysicaloJournaloCRF2021RF_WRFW

4.2 2

47
{νΛrθτFπorFμΛrkFmΛttνrFψnFνvνntsFwψtτFmψssψnρFtrΛnsvνrsνFmomνntumFΛnμFΛFpψρρsFγosonFμνθΛyψnρF
ψntoFtwoFpτotonsFψnFppFθollψsψonsFΛtFNFsqrt{s}FOFeFWYF}ν’FwψtτFtτνFi}ti{FμνtνθtorTFJournaloofoHigho
EnergyoPhysicsRF2021RFXVXWRFW

5.4 2

46 uνΛsurνmνntFoπFγνΛutyFΛnμFθτΛrmFproμuθtψonFψnFμννpFψnνlΛstψθFsθΛttνrψnρFΛtFpmziFΛnμF
mνΛsurνmνntFoπFtτνFγνΛutySquΛrkFmΛssF2014RFXVWZRFW 2

45 uνΛsurνmνntFoπFtτνFψnθlusψvνFψsolΛtνμSpτotonFθrossFsνθtψonFψnFppFθollψsψonsFΛtFNFsqrt{s}FOFeFWYF}ν’F
usψnρFY]Fπγâ��WFoπFi}ti{FμΛtΛTFJournaloofoHighoEnergyoPhysicsRF2019RFXVWaRFW 5.4 2
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44
uνΛsurνmνntsFoπFψnθlusψvνFΛnμFμψππνrνntψΛlFθrossSsνθtψonsFoπFθomγψnνμFNFtovνrlψnν{t}ρΛmmΛFOFΛnμF
t–˛‡FproμuθtψonFψnFtτνFν˛…FθτΛnnνlFΛtFWYF}ν’FwψtτFtτνFi}ti{FμνtνθtorTFJournaloofoHighoEnergyoPhysics
RF2020RFXVXVRFW

5.4 2

43 uνΛsurνmνntFoπFψsolΛtνμSpτotonFplusFtwoSjνtFproμuθtψonFψnFppFθollψsψonsFΛtFNFsqrt{s}FOFeFWYF}ν’FwψtτF
tτνFi}ti{FμνtνθtorTFJournaloofoHighoEnergyoPhysicsRF2020RFXVXVRFW 5.4 2

42 wptψmψsΛtψonFoπFlΛrρνSrΛμψusFjνtFrνθonstruθtψonFπorFtτνFi}ti{FμνtνθtorFψnFWYF}ν’Fprotonâ��protonF
θollψsψonsTFEuropeanoPhysicaloJournaloCRF2021RF_WRFW 4.2 2

41 {νΛrθτFπorFsupνrsymmνtryFψnFνvνntsFwψtτFπourForFmorνFθτΛrρνμFlνptonsFψnFWYaFπγâ��WFoπFNFsqrt{s}FOFeF
WYF}ν’FppFθollψsψonsFwψtτFtτνFi}ti{FμνtνθtorTFJournaloofoHighoEnergyoPhysicsRF2021RFXVXWRFW 5.4 2

40 uνΛsurνmνntFoπF¯¯FproμuθtψonFψnFtτνFâ��â�� ˛‰ ˛‰FπψnΛlFstΛtνFwψtτFtτνFi}ti{FμνtνθtorFψnFppFθollψsψonsFΛtFNF
sqrt{s}FOFeFWYF}ν’TFJournaloofoHighoEnergyoPhysicsRF2019RFXVWaRFW 5.4 2

39 uνΛsurνmνntFoπFN–−{pmF}OSγosonFΛnμF¯SγosonFproμuθtψonFθrossSsνθtψonsFψnFppFθollψsψonsFΛtF
Nsqrt{s}eXT^]OF}ν’FwψtτFtτνFi}ti{FμνtνθtorTFEuropeanoPhysicaloJournaloCRF2019RF^aRFW 4.2 2

38 vovνlFνvνntFθlΛssψπψθΛtψonFγΛsνμFonFspνθtrΛlFΛnΛlysψsFoπFsθψntψllΛtψonFwΛvνπormsFψnFlouγlνFkτoozTF
JournaloofoInstrumentationRF2018RFWYRFxVWVYWSxVWVYW 1 2

37
uνΛsurνmνntsFoπFtopSquΛrkFpΛψrFsψnρlνSFΛnμFμouγlνSμψππνrνntψΛlFθrossSsνθtψonsFψnFtτνFΛllSτΛμronψθF
θτΛnnνlFψnFppFθollψsψonsFΛtFNFsqrt{mΛtτrm{s}}FOFeFWYF}ν’FusψnρFtτνFi}ti{FμνtνθtorTFJournaloofoHigho
EnergyoPhysicsRF2021RFXVXWRFW

5.4 2

36 iFsνΛrθτFπorFΛnFνxθψtνμFmuonFμνθΛyψnρFtoFΛFmuonFΛnμFtwoFjνtsFψnppθollψsψonsFΛtF
Jsqrt{s}cec_c{rm{}ν’}}JFwψtτFtτνFi}ti{FμνtνθtorTFNewoJournaloofoPhysicsRF2016RFW_RFV^YVXW 2.9 1

35 nurtτνrFstuμψνsFoπFtτνFpτotoproμuθtψonFoπFψsolΛtνμFpτotonsFwψtτFΛFjνtFΛtFpmziTFJournaloofoHigho
EnergyoPhysicsRF2014RFXVWZRFW 5.4 1

34 uνΛsurνmνntFoπFlFPFpτotoproμuθtψonFΛtFtτrννFμψππνrνntFθνntrνSoπSmΛssFνnνrρψνsFΛtFpmziTFJournalo
ofoHighoEnergyoPhysicsRF2014RFXVWZRFW 5.4 1

33 {θΛlνμFmomνntumFμψstrψγutψonsFπorFNFs≥{−VFOs{FΛnμFNFtΛmγμΛFUγΛr{tΛmγμΛF}FOFψnFlq{FΛtFpmziTF
JournaloofoHighoEnergyoPhysicsRF2012RFXVWXRFW 5.4 1

32 {tuμyFoπFtΛupΛψrFproμuθtψonFΛtFpmziTFJournaloofoHighoEnergyoPhysicsRF2011RFXVWWRFW 5.4 1

31 {θΛlνμFmomνntumFspνθtrΛFψnFμννpFψnνlΛstψθFsθΛttνrψnρFΛtFpmziTFJournaloofoHighoEnergyoPhysicsRF2010
RFXVWVRFW 5.4 1

30 {νΛrθτFπorFtopFsquΛrksFψnFνvνntsFwψtτFΛFpψρρsForF¯FγosonFusψnρFWYaFπγN−{SW}OFoπFppFθollψsψonFμΛtΛFΛtF
Nsqrt{s}eWYOF}ν’FwψtτFtτνFi}ti{FμνtνθtorTFEuropeanoPhysicaloJournaloCRF2020RF_VRFW 4.2 1

29 uνΛsurνmνntFoπFμψππνrνntψΛlFθrossFsνθtψonsFπorFsψnρlνFμψππrΛθtψvνFμψssoθψΛtψonFψnFNFsqrt{s}FOFeF_F}ν’FppF
θollψsψonsFusψnρFtτνFi}ti{FitniFspνθtromνtνrTFJournaloofoHighoEnergyoPhysicsRF2020RFXVXVRFW 5.4 1

28
{νΛrθτFπorFμψrνθtFproμuθtψonFoπFνlνθtrowνΛkψnosFψnFπψnΛlFstΛtνsFwψtτFmψssψnρFtrΛnsvνrsνFmomνntumF
ΛnμFΛFpψρρsFγosonFμνθΛyψnρFψntoFpτotonsFψnFppFθollψsψonsFΛtFNFsqrt{s}FOFeFWYF}ν’FwψtτFtτνFi}ti{F
μνtνθtorTFJournaloofoHighoEnergyoPhysicsRF2020RFXVXVRFW

5.4 1

27
{νΛrθτFπorFpψρρsFγosonFproμuθtψonFψnFΛssoθψΛtψonFwψtτFΛFτψρτSνnνrρyFpτotonFvψΛFvνθtorSγosonF
πusψonFwψtτFμνθΛyFψntoFγottomFquΛrkFpΛψrsFΛtFNFsqrt{s}FOFeFWYF}ν’FwψtτFtτνFi}ti{FμνtνθtorTFJournaloofo
HighoEnergyoPhysicsRF2021RFXVXWRFW

5.4 1
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26
lνtνrmψnΛtψonFoπFtτνFpΛrtonFμψstrψγutψonFπunθtψonsFoπFtτνFprotonFπromFi}ti{FmνΛsurνmνntsFoπF
μψππνrνntψΛlF–´–FΛnμF¯FγosonFproμuθtψonFψnFΛssoθψΛtψonFwψtτFjνtsTFJournaloofoHighoEnergyoPhysicsRF2021
RFXVXWRFW

5.4 1

25 iFsνΛrθτFπorFtτνFμνθΛysFoπFstoppνμFlonρSlψvνμFpΛrtψθlνsFΛtFNFsqrt{mΛtτrm{s}}FOFeFWYF}ν’FwψtτFtτνF
i}ti{FμνtνθtorTFJournaloofoHighoEnergyoPhysicsRF2021RFXVXWRFW 5.4 1

24 uνΛsurνmνntFoπFsψnρlνFtopSquΛrkFproμuθtψonFψnFΛssoθψΛtψonFwψtτFΛF–FγosonFψnFtτνFsψnρlνSlνptonF
θτΛnnνlFΛtFNsqrt{s}FeF_RtνxtF{}ν’}OFwψtτFtτνFi}ti{FμνtνθtorTFEuropeanoPhysicaloJournaloCRF2021RF_WRFW 4.2 1

23 {νΛrθτFπorFsψρnΛturνsFoπFstνrψlνFnνutrψnosFwψtτFlouγlνFkτoozTFEuropeanoPhysicaloJournaloCRF2021RF_WRFW 4.2 1

22
uνΛsurνmνntsFoπFtτνFψnθlusψvνFΛnμFμψππνrνntψΛlFproμuθtψonFθrossFsνθtψonsFoπFΛFtopSquΛrkâ��ΛntψquΛrkF
pΛψrFψnFΛssoθψΛtψonFwψtτFΛF¯FγosonFΛtFNsqrt{s}FeFWYOF}ν’FwψtτFtτνFi}ti{FμνtνθtorTFEuropeanoPhysicalo
JournaloCRF2021RF_WRFW

4.2 1

21 {νΛrθτFπorFpτνnomνnΛFγνyonμFtτνF{tΛnμΛrμFuoμνlFψnFνvνntsFwψtτFlΛrρνFγSjνtFmultψplψθψtyFusψnρFtτνF
i}ti{FμνtνθtorFΛtFtτνFtpkTFEuropeanoPhysicaloJournaloCRF2021RF_WRFW 4.2 1

20
{νΛrθτFπorFθτΛrρψnoâ��nνutrΛlψnoFpΛψrFproμuθtψonFψnFπψnΛlFstΛtνsFwψtτFtτrννFlνptonsFΛnμFmψssψnρF
trΛnsvνrsνFmomνntumFψnFJJsqrt{s}FeFWYJJ´ }ν’FppFθollψsψonsFwψtτFtτνFi}ti{FμνtνθtorTFEuropeano
PhysicaloJournaloCRF2021RF_WRFW

4.2 1

19 konπψρurΛtψonFΛnμFpνrπormΛnθνFoπFtτνFi}ti{FγSjνtFtrψρρνrsFψnFzunFXTFEuropeanoPhysicaloJournaloCRF
2021RF_WRFW 4.2 1

18 lνtνrmψnΛtψonFoπFtτνFpΛrtonFμψstrψγutψonFπunθtψonsFoπFtτνFprotonFusψnρFμψvνrsνFi}ti{FμΛtΛFπromFppF
θollψsψonsFΛtFJJsqrt{s}FeF^JJRF_FΛnμFWY´ }ν’TFEuropeanoPhysicaloJournaloCRF2022RF_XRFW 4.2 1
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