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299
zrτπisτHρτtτrminμtionHoχHthτHmμssHoχHthτHriψψsHνosonHμnρHtτstsHoχHπompμtiνilityHoχHitsHπouplinψsH
withHthτHstμnρμrρHmoρτlHprτρiπtionsHusinψHprotonHπollisionsHμtHaHμnρHb−pormulμdHsττHtτxt]VHEuropeant
PhysicaltJournaltCTH2015THa^THZYZ

4.2 399

298 ovτntHψτnτrμtorHtunτsHoνtμinτρHχromHunρτrlyinψHτvτntHμnρHmultipμrtonHsπμttτrinψHmτμsurτmτntsVH
EuropeantPhysicaltJournaltCTH2016THa_THY^^ 4.2 250

297 yνsτrvμtionHoχHthτHρiphotonHρτπμyHoχHthτHriψψsHνosonHμnρHmτμsurτmτntHoχHitsHpropτrtiτsVH
EuropeantPhysicaltJournaltCTH2014THa]TH[Xa_ 4.2 239

296 yνsτrvμtionHoχHtt−ovτrH´fl]rHzroρuπtionVHPhysicaltReviewtLettersTH2018THYZXTHZ[YbXY 7.4 96

295 yνsτrvμtionHoχHriψψsHlosonHnτπμyHtoHlottomH{uμrksVHPhysicaltReviewtLettersTH2018THYZYTHYZYbXY 7.4 79

294 wτμsurτmτntsHoχHpropτrtiτsHoχHthτHriψψsHνosonHρτπμyinψHintoHthτHχourUlτptonHχinμlHstμtτHinHppH
πollisionsHμtHPHsqrt{s}gY[HQH’τ VHJournaltoftHightEnergytPhysicsTH2017THZXYaTHY 5.4 77

293 ~τμrπhHχorHμHriψψsHνosonHinHthτHmμssHrμnψτHχromHY]^HtoHYXXXHqτ HρτπμyinψHtoHμHpμirHoχH¯HorHℓH
νosonsVHJournaltoftHightEnergytPhysicsTH2015THZXY^THY 5.4 73

292 mhμrψτρUpμrtiπlτHnuπlτμrHmoρiχiπμtionHχμπtorsHinHzνzνHμnρHpzνHπollisionsHμtHPH
sqrt{sα{mμthrm{x}emμthrm{x}}}g^VXZHQH’τ VHJournaltoftHightEnergytPhysicsTH2017THZXYaTHY 5.4 64

291 ~τμrπhHχorHhiψhUmμssHrτsonμnπτsHinHρilτptonHχinμlHstμtτsHinHprotonUprotonHπollisionsHμtHPHsqrt{s}gY[HQH
’τ VHJournaltoftHightEnergytPhysicsTH2018THZXYbTHY 5.4 63

290 ~τμrπhHχorHrτμvyHxτutrμlHvτptonsHinHovτntsHwithH’hrττHmhμrψτρHvτptonsHinHzrotonUzrotonH
mollisionsHμtHsqrt−s]gY[HH’τ VHPhysicaltReviewtLettersTH2018THYZXTHZZYbXY 7.4 62

289 oxtrμπtionHμnρHvμliρμtionHoχHμHnτwHsτtHoχHmw~HpythiμbHtunτsHχromHunρτrlyinψUτvτntHmτμsurτmτntsVH
EuropeantPhysicaltJournaltCTH2020THbXTH] 4.2 61

288
yνsτrvμtionHoχHolτπtrowτμkHzroρuπtionHoχH~μmτU~iψnH¯HlosonHzμirsHinHthτH’woHtτtHμnρH’woH
~μmτU~iψnHvτptonHpinμlH~tμtτHinHzrotonUzrotonHmollisionsHμtHsqrt−s]gY[HH’τ VHPhysicaltReviewtLettersTH
2018THYZXTHXbYbXY

7.4 50

287
~τμrπhHχorHnμrrowHμnρHνroμρHρijτtHrτsonμnπτsHinHprotonUprotonHπollisionsHμtHPHsqrt{s}gY[HQH’τ HμnρH
πonstrμintsHonHρμrkHmμttτrHmτρiμtorsHμnρHothτrHnτwHpμrtiπlτsVHJournaltoftHightEnergytPhysicsTH2018TH
ZXYbTHY

5.4 50

286 momνinτρHsτμrπhHχorHτlτπtrowτμkHproρuπtionHoχHπhμrψinosHμnρHnτutrμlinosHinHprotonUprotonH
πollisionsHμtHPHsqrt{s}gY[HQH’τ VHJournaltoftHightEnergytPhysicsTH2018THZXYbTHY 5.4 45

285 ~τμrπhHχorHthτHμssoπiμtτρHproρuπtionHoχHthτHriψψsHνosonHwithHμHtopUquμrkHpμirVHJournaltoftHight
EnergytPhysicsTH2014THZXY]THY 5.4 45

284 ~τμrπhHχorHμρρitionμlHnτutrμlHw~~wHriψψsHνosonsHinHthτHˇ�Hˇ�HχinμlHstμtτHinHprotonUprotonHπollisionsHμtH
PHsqrt{s}gY[HQH’τ VHJournaltoftHightEnergytPhysicsTH2018THZXYbTHY 5.4 42

283 wτμsurτmτntHoχHthτHinτlμstiπHprotonUprotonHπrossHsτπtionHμtHPHsqrt{s}gY[HQH’τ VHJournaltoftHight
EnergytPhysicsTH2018THZXYbTHY 5.4 41
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282 ~τμrπhHχorHτlτπtrowτμkHproρuπtionHoχHπhμrψinosHμnρHnτutrμlinosHinHmultilτptonHχinμlHstμtτsHinH
protonUprotonHπollisionsHμtHPHsqrt{s}gY[HQH’τ VHJournaltoftHightEnergytPhysicsTH2018THZXYbTHY 5.4 40

281 ~τμrπhHχorHnμturμlHμnρHsplitHsupτrsymmτtryHinHprotonUprotonHπollisionsHμtHPHsqrt{s}gY[HQH’τ HinHχinμlH
stμtτsHwithHjτtsHμnρHmissinψHtrμnsvτrsτHmomτntumVHJournaltoftHightEnergytPhysicsTH2018THZXYbTHY 5.4 39

280 wτμsurτmτntHoχHzromptHnΞ{X}HwτsonHkzimuthμlHknisotropyHinHzνUzνHmollisionsHμtH
sqrt−sα{xx}]g^VXZHH’τ VHPhysicaltReviewtLettersTH2018THYZXTHZXZ[XY 7.4 39

279 wτμsurτmτntHoχHthτHlΞ{´–}HwτsonHxuπlτμrHwoρiχiπμtionHpμπtorHinHzνUzνHmollisionsHμtH
sqrt−sα{xx}]g^VXZHH’τ VHPhysicaltReviewtLettersTH2017THYYcTHY^Z[XY 7.4 37

278 wτμsurτmτntsHoχHriψψsHνosonHpropτrtiτsHinHthτHρiphotonHρτπμyHπhμnnτlHinHprotonUprotonHπollisionsH
μtHPHsqrt{s}gY[HQH’τ VHJournaltoftHightEnergytPhysicsTH2018THZXYbTHY 5.4 37

277 ~τμrπhHχorHthτH±P^^_bQH~tμtτHnτπμyinψHintoHlα{s}Ξ{X}ˇ�Ξ{´–}HinHzrotonUzrotonHmollisionsHμtH
sqrt−s]gbHH’τ VHPhysicaltReviewtLettersTH2018THYZXTHZXZXX^ 7.4 36

276 wτμsurτmτntHoχHthτHρouνlτUρiχχτrτntiμlHinπlusivτHjτtHπrossHsτπtionHinHprotonUprotonHπollisionsHμtH
−pormulμdHsττHtτxt]VHEuropeantPhysicaltJournaltCTH2016THa_TH]^Y 4.2 36

275 momνinμtionHoχH~τμrπhτsHχorHriψψsHlosonHzμirHzroρuπtionHinHzrotonUzrotonHmollisionsHμtH
sqrt−s]gY[HH’τ VHPhysicaltReviewtLettersTH2019THYZZTHYZYbX[ 7.4 35

274 wτμsurτmτntHoχHρiχχτrτntiμlHπrossHsτπtionsHχorHriψψsHνosonHproρuπtionHinHthτHρiphotonHρτπμyH
πhμnnτlHinHppHπollisionsHμtH−pormulμdHsττHtτxt]VHEuropeantPhysicaltJournaltCTH2016THa_THY[ 4.2 35

273 olliptiπHplowHoχHmhμrmHμnρH~trμnψτHrμρronsHinHriψhUwultipliπityHpSzνHmollisionsHμtH
sqrt−sα{xx}]gbVY_HH’τ VHPhysicaltReviewtLettersTH2018THYZYTHXbZ[XY 7.4 35

272
wτμsurτmτntHμnρH{mnHμnμlysisHoχHρouνlτUρiχχτrτntiμlHinπlusivτHjτtHπrossHsτπtionsHinHppHπollisionsHμtH
PHsqrt{s}gbHQH’τ HμnρHπrossHsτπtionHrμtiosHtoHZVa_HμnρHaH’τ VHJournaltoftHightEnergytPhysicsTH2017TH
ZXYaTHY

5.4 34

271 ~τμrπhHχorHnτwHphysiπsHinHsμmτUsiψnHρilτptonHτvτntsHinHprotonUprotonHπollisionsHμtH−pormulμdHsττH
tτxt]VHEuropeantPhysicaltJournaltCTH2016THa_TH][c 4.2 34

270 sρτntiχiπμtionHtτπhniquτsHχorHhiψhlyHνoostτρH¯HνosonsHthμtHρτπμyHintoHhμρronsVHJournaltoftHight
EnergytPhysicsTH2014THZXY]THY 5.4 32

269 yνsτrvμtionHoχH’woHoxπitτρHlα{π}Ξ{S}H~tμtτsHμnρHwτμsurτmτntHoχHthτHlα{π}Ξ{S}PZ~QHwμssHinHppH
mollisionsHμtHsqrt−s]gY[HH’τ VHPhysicaltReviewtLettersTH2019THYZZTHY[ZXXY 7.4 31

268 snπlusivτH~τμrπhHχorHμHriψhlyHloostτρHriψψsHlosonHnτπμyinψHtoHμHlottomH{uμrkUkntiquμrkHzμirVH
PhysicaltReviewtLettersTH2018THYZXTHXaYbXZ 7.4 30

267 wτμsurτmτntHoχHthτHPHmμthrm{t}ovτrlinτ{mμthrm{t}}HQHproρuπtionHπrossHsτπtionHinHthτHτ˛…HπhμnnτlHinH
protonUprotonHπollisionsHμtHPHsqrt{s}gaHQHμnρHbH’τ VHJournaltoftHightEnergytPhysicsTH2016THZXY_THY 5.4 30

266 wτμsurτmτntsHoχHthτHproρuπtionHπrossHsτπtionHμnρHthτHνrμnπhinψHχrμπtionTHμnρHπonstrμintsHonH
μnomμlousHtriplτHψμuψτHπouplinψsHμtVHEuropeantPhysicaltJournaltCTH2018THabTHY_^ 4.2 29

265 ~τμrπhHχorHvτπtorUlikτH’HμnρHlHquμrkHpμirsHinHχinμlHstμtτsHwithHlτptonsHμtHPHsqrt{s}gY[HQH’τ VHJournaltoft
HightEnergytPhysicsTH2018THZXYbTHY 5.4 29
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264 ~τμrπhHχorHlowHmμssHvτπtorHrτsonμnπτsHρτπμyinψHintoHquμrkUμntiquμrkHpμirsHinHprotonUprotonH
πollisionsHμtHPHsqrt{s}gY[HQH’τ VHJournaltoftHightEnergytPhysicsTH2018THZXYbTHY 5.4 28

263 wτμsurτmτntHoχHthτHproρuπtionHπrossHsτπtionTHthτHtopHquμrkHmμssTHμnρHthτHstronψHπouplinψH
πonstμntHusinψHρilτptonHτvτntsHinHppHπollisionsHμtVHEuropeantPhysicaltJournaltCTH2019THacTH[_b 4.2 27

262 yνsτrvμtionHoχHmorrτlμtτρHkzimuthμlHknisotropyHpouriτrHrμrmoniπsHinHppHμnρHpSzνHmollisionsHμtHthτH
vrmVHPhysicaltReviewtLettersTH2018THYZXTHXcZ[XY 7.4 27

261 wτμsurτmτntHoχHthτH~plittinψHpunπtionHinHppHμnρHzνUzνHmollisionsHμtHsqrt−sα{xx}]g^VXZHH’τ VH
PhysicaltReviewtLettersTH2018THYZXTHY]Z[XZ 7.4 27

260 ~τμrπhHχorHtopHsquμrkHpμirHproρuπtionHinHppHπollisionsHμtHPHsqrt{s}gY[HQH’τ HusinψHsinψlτHlτptonH
τvτntsVHJournaltoftHightEnergytPhysicsTH2017THZXYaTHY 5.4 25

259
wτμsurτmτntsHoχHthτH−pormulμdHsττHtτxt]−pormulμdHsττHtτxt]HproρuπtionHπrossHsτπtionsHinHthτH
−pormulμdHsττHtτxt]HπhμnnτlHinHprotonUprotonHπollisionsHμtH−pormulμdHsττHtτxt]HμnρH−pormulμdHsττH
tτxt]HμnρHπomνinτρHπonstrμintsHonHtriplτHψμuψτHπouplinψsVHEuropeantPhysicaltJournaltCTH2015THa^TH^YY

4.2 25

258 ~τμrπhHχorHπhμrψτρHriψψsHνosonsHinHthτHr´–HUhHˇ�´–˛‰ˇ�HρτπμyHπhμnnτlHinHprotonUprotonHπollisionsHμtHPH
sqrt{s}gY[HQH’τ VHJournaltoftHightEnergytPhysicsTH2019THZXYcTHY 5.4 24

257 ~τμrπhHχorHproρuπtionHoχHχourHtopHquμrksHinHχinμlHstμtτsHwithHsμmτUsiψnHorHmultiplτHlτptonsHinH
protonUprotonHπollisionsHμtVHEuropeantPhysicaltJournaltCTH2020THbXTHa^ 4.2 24

256 ~τμrπhHχorHρisμppτμrinψHtrμπksHμsHμHsiψnμturτHoχHnτwHlonψUlivτρHpμrtiπlτsHinHprotonUprotonHπollisionsH
μtHPHsqrt{s}gY[HQH’τ VHJournaltoftHightEnergytPhysicsTH2018THZXYbTHY 5.4 24

255 ~τμrπhHχorHoviρτnπτHoχHthτH’ypτUsssH~ττsμwHwτπhμnismHinHwultilτptonHpinμlH~tμtτsHinHzrotonUzrotonH
mollisionsHμtHsqrt−s]gY[HH’τ VHPhysicaltReviewtLettersTH2017THYYcTHZZYbXZ 7.4 23

254
oviρτnπτHχorHμssoπiμtτρHproρuπtionHoχHμHriψψsHνosonHwithHμHtopHquμrkHpμirHinHχinμlHstμtτsHwithH
τlτπtronsTHmuonsTHμnρHhμρroniπμllyHρτπμyinψHˇ�HlτptonsHμtHPHsqrt{s}gY[HQH’τ VHJournaltoftHightEnergyt
PhysicsTH2018THZXYbTHY

5.4 23

253 ~τμrπhHχorHthτHriψψsHlosonHnτπμyinψHtoH’woHwuonsHinHzrotonUzrotonHmollisionsHμtHsqrt−s]gY[HH’τ VH
PhysicaltReviewtLettersTH2019THYZZTHXZYbXY 7.4 22

252 ~τμrπhHχorHμHnτwHsπμlμrHrτsonμnπτHρτπμyinψHtoHμHpμirHoχHℓHνosonsHinHprotonUprotonHπollisionsHμtHPH
sqrt{s}gY[HQH’τ VHJournaltoftHightEnergytPhysicsTH2018THZXYbTHY 5.4 22

251 ~τμrπhHχorHvowHwμssH τπtorH}τsonμnπτsHnτπμyinψHtoH{uμrkUkntiquμrkHzμirsHinHzrotonUzrotonH
mollisionsHμtHsqrt−s]gY[HH’τ VHPhysicaltReviewtLettersTH2017THYYcTHYYYbXZ 7.4 21

250 ~τμrπhHχorHliψhtHνosonsHinHρτπμysHoχHthτHYZ^Hqτ HriψψsHνosonHinHprotonUprotonHπollisionsHμtHPH
sqrt{s}gbHQH’τ VHJournaltoftHightEnergytPhysicsTH2017THZXYaTHY 5.4 21

249 ~τμrπhHχorHsupτrsymmτtryHinHprotonUprotonHπollisionsHμtHY[H’τ HinHχinμlHstμtτsHwithHjτtsHμnρHmissinψH
trμnsvτrsτHmomτntumVHJournaltoftHightEnergytPhysicsTH2019THZXYcTHY 5.4 21

248 ~τμrπhHχorHhiψhHmμssHρijτtHrτsonμnπτsHwithHμHnτwHνμπkψrounρHprτρiπtionHmτthoρHinHprotonUprotonH
πollisionsHμtHPHsqrt{s}HQHgHY[H’τ VHJournaltoftHightEnergytPhysicsTH2020THZXZXTHY 5.4 20

247
~τμrπhHχorHpμirHproρuπtionHoχHvτπtorUlikτH’HμnρHlHquμrksHinHsinψlτUlτptonHχinμlHstμtτsHusinψHνoostτρH
jτtHsuνstruπturτHinHprotonUprotonHπollisionsHμtHPHsqrt{s}gY[HQH’τ VHJournaltoftHightEnergytPhysicsTH
2017THZXYaTHY

5.4 20
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246 ~τμrπhHχorHhτμvyHrτsonμnπτsHthμtHρτπμyHintoHμHvτπtorHνosonHμnρHμHriψψsHνosonHinHhμρroniπHχinμlH
stμtτsHμtVHEuropeantPhysicaltJournaltCTH2017THaaTH_[_ 4.2 20

245 ~τμrπhHχorHvτptoquμrksHmouplτρHtoH’hirρUqτnτrμtionH{uμrksHinHzrotonUzrotonHmollisionsHμtH
sqrt−s]gY[HH’τ VHPhysicaltReviewtLettersTH2018THYZYTHZ]YbXZ 7.4 20

244 ~τμrπhHχorHμHhτμvyHriψhtUhμnρτρH¯HνosonHμnρHμHhτμvyHnτutrinoHinHτvτntsHwithHtwoHsμmτUχlμvorH
lτptonsHμnρHtwoHjτtsHμtHPHsqrt{s}gY[HQH’τ VHJournaltoftHightEnergytPhysicsTH2018THZXYbTHY 5.4 20

243 ~τμrπhHχorHthτHχlμvorUπhμnψinψHnτutrμlHπurrτntHintτrμπtionsHoχHthτHtopHquμrkHμnρHthτHriψψsHνosonH
whiπhHρτπμysHintoHμHpμirHoχHνHquμrksHμtHPHsqrt{s}gY[HQH’τ VHJournaltoftHightEnergytPhysicsTH2018THZXYbTHY 5.4 20

242
~τμrπhHχorHrτsonμntHμnρHnonrτsonμntHriψψsHνosonHpμirHproρuπtionHinHthτHPH
mμthrm{ν}ovτrlinτ{mμthrm{ν}}mμthit{τllHnuHτllHnuH}HQHχinμlHstμtτHinHprotonUprotonHπollisionsHμtHPH
sqrt{s}gY[HQH’τ VHJournaltoftHightEnergytPhysicsTH2018THZXYbTHY

5.4 19

241 wτμsurτmτntHoχHρiχχτrτntiμlHπrossHsτπtionsHχorHνosonHproρuπtionHinHμssoπiμtionHwithHjτtsHinH
protonUprotonHπollisionsHμtVHEuropeantPhysicaltJournaltCTH2018THabTHc_^ 4.2 19

240 ~τμrπhHχorHlτptonHχlμvourHviolμtinψHρτπμysHoχHthτHriψψsHνosonHtoH˛…ˇ�HμnρHτˇ�HinHprotonUprotonH
πollisionsHμtHPHsqrt{s}gY[HQH’τ VHJournaltoftHightEnergytPhysicsTH2018THZXYbTHY 5.4 19

239
~τμrπhHχorHhτμvyHnτutrinosHμnρHthirρUψτnτrμtionHlτptoquμrksHinHhμρroniπHstμtτsHoχHtwoHˇ�HlτptonsH
μnρHtwoHjτtsHinHprotonUprotonHπollisionsHμtHPHsqrt{s}gY[HQH’τ VHJournaltoftHightEnergytPhysicsTH2019TH
ZXYcTHY

5.4 18

238 ~τμrπhHχorHρirτπtHproρuπtionHoχHsupτrsymmτtriπHpμrtnτrsHoχHthτHtopHquμrkHinHthτHμllUjτtsHχinμlHstμtτH
inHprotonUprotonHπollisionsHμtHPHsqrt{s}gY[HQH’τ VHJournaltoftHightEnergytPhysicsTH2017THZXYaTHY 5.4 18

237 ~τμrπhHχorHhτμvyHriψψsHνosonsHρτπμyinψHtoHμHtopHquμrkHpμirHinHprotonUprotonHπollisionsHμtHPHsqrt{s}HQH
gHY[H’τ VHJournaltoftHightEnergytPhysicsTH2020THZXZXTHY 5.4 18

236 wτμsurτmτntHoχHthτHπrossHsτπtionHχorHtopHquμrkHpμirHproρuπtionHinHμssoπiμtionHwithHμH¯HorHℓHνosonH
inHprotonUprotonHπollisionsHμtHPHsqrt{s}gY[HQH’τ VHJournaltoftHightEnergytPhysicsTH2018THZXYbTHY 5.4 18

235
~τμrπhHχorHPHmμthrm{t}ovτrlinτ{mμthrm{t}}mμthrm{r}HQHproρuπtionHinHthτHPHmμthrm{r}toH
mμthrm{ν}ovτrlinτ{mμthrm{ν}}HQHρτπμyHπhμnnτlHwithHlτptoniπHPHmμthrm{t}ovτrlinτ{mμthrm{t}}HQH
ρτπμysHinHprotonUprotonHπollisionsHμtHPHsqrt{s}gY[HQH’τ VHJournaltoftHightEnergytPhysicsTH2019THZXYcTHY

5.4 17

234 ~τμrπhHχorHnτwHphysiπsHinHτvτntsHwithHμHlτptoniπμllyHρτπμyinψHℓHνosonHμnρHμHlμrψτHtrμnsvτrsτH
momτntumHimνμlμnπτHinHprotonUprotonHπollisionsHμtHgHY[VHEuropeantPhysicaltJournaltCTH2018THabTHZcY 4.2 17

233 ~τμrπhτsHχorHpμirHproρuπtionHoχHthirρUψτnτrμtionHsquμrksHinH−pormulμdHsττHtτxt]−pormulμdHsττHtτxt]H
ppHπollisionsVHEuropeantPhysicaltJournaltCTH2017THaaTH[Za 4.2 17

232 ~τμrπhτsHχorHphysiπsHντyonρHthτHstμnρμrρHmoρτlHwithHthτHvμriμνlτHinHhμρroniπHχinμlHstμtτsHwithHμnρH
withoutHρisμppτμrinψHtrμπksHinHprotonUprotonHπollisionsHμtVHEuropeantPhysicaltJournaltCTH2020THbXTH[ 4.2 16

231
~τμrπhHχorHμHvτryHliψhtHxw~~wHriψψsHνosonHproρuπτρHinHρτπμysHoχHthτHYZ^Hqτ HsπμlμrHνosonHμnρH
ρτπμyinψHintoHˇ�HlτptonsHinHppHπollisionsHμtHPHsqrt{s}gbHQH’τ VHJournaltoftHightEnergytPhysicsTH2016TH
ZXY_THY

5.4 16

230
~τμrπhHχorHμHπhμrψτρHriψψsHνosonHρτπμyinψHintoHtopHμnρHνottomHquμrksHinHτvτntsHwithHτlτπtronsHorH
muonsHinHprotonUprotonHπollisionsHμtHPHsqrt{mμthrm{s}}HQHgHY[H’τ VHJournaltoftHightEnergytPhysicsTH
2020THZXZXTHY

5.4 16

229 ~τμrπhHχorHμHπhμrψτρHriψψsHνosonHρτπμyinψHtoHπhμrmHμnρHνottomHquμrksHinHprotonUprotonHπollisionsH
μtHPHsqrt{s}gbHQH’τ VHJournaltoftHightEnergytPhysicsTH2018THZXYbTHY 5.4 16
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228 yνsτrvμtionHoχHthτHˇ�α{νY}P[zQHμnρHˇ�α{νZ}P[zQHμnρHwτμsurτmτntHoχHthτirHwμssτsVHPhysicaltReviewt
LettersTH2018THYZYTHXcZXXZ 7.4 16

227 ~τμrπhHχorHρμrkHmμttτrHinHτvτntsHwithHτnτrψτtiπTHhμρroniπμllyHρτπμyinψHtopHquμrksHμnρHmissinψH
trμnsvτrsτHmomτntumHμtHPHsqrt{s}gY[HQH’τ VHJournaltoftHightEnergytPhysicsTH2018THZXYbTHY 5.4 16

226
wτμsurτmτntsHoχHPHmμthrm{t}ovτrlinτ{mμthrm{t}}HQHρiχχτrτntiμlHπrossHsτπtionsHinHprotonUprotonH
πollisionsHμtHPHsqrt{mμthrm{s}}gY[HQH’τ HusinψHτvτntsHπontμininψHtwoHlτptonsVHJournaltoftHightEnergyt
PhysicsTH2019THZXYcTHY

5.4 15

225
wτμsurτmτntHoχHρiχχτrτntiμlHμnρHintτψrμtτρHχiρuπiμlHπrossHsτπtionsHχorHriψψsHνosonHproρuπtionHinH
thτHχourUlτptonHρτπμyHπhμnnτlHinHppHπollisionsHμtHPHsqrt{s}gaHQHμnρHbH’τ VHJournaltoftHightEnergyt
PhysicsTH2016THZXY_THY

5.4 15

224 ~τμrπhHχorHnτwHpμrtiπlτsHρτπμyinψHtoHμHjτtHμnρHμnHτmτrψinψHjτtVHJournaltoftHightEnergytPhysicsTH2019TH
ZXYcTHY 5.4 15

223 wτμsurτmτntsHoχHtt−ovτrH´fl]rHzroρuπtionHμnρHthτHmzH~truπturτHoχHthτHYukμwμHsntτrμπtionHντtwττnH
thτHriψψsHlosonHμnρH’opH{uμrkHinHthτHniphotonHnτπμyHmhμnnτlVHPhysicaltReviewtLettersTH2020THYZ^THX_YbXY7.4 15

222 yνsτrvμtionHoχHwτρiumUsnρuπτρHwoρiχiπμtionsHoχHtτtHprμψmτntμtionHinHzνUzνHmollisionsHμtH
sqrt−sα{xx}]g^VXZHH’τ H–sinψHssolμtτρHzhotonU’μψψτρHtτtsVHPhysicaltReviewtLettersTH2018THYZYTHZ]Z[XY 7.4 15

221 ~τμrπhHχorHhiψhUmμssHrτsonμnπτsHinHχinμlHstμtτsHwithHμHlτptonHμnρHmissinψHtrμnsvτrsτHmomτntumHμtH
PHsqrt{s}gY[HQH’τ VHJournaltoftHightEnergytPhysicsTH2018THZXYbTHY 5.4 15

220 ~τμrπhHχorHhτμvyHwμjorμnμHnτutrinosHinHsμmτUsiψnHρilτptonHπhμnnτlsHinHprotonUprotonHπollisionsHμtHPH
sqrt{s}gY[HQH’τ VHJournaltoftHightEnergytPhysicsTH2019THZXYcTHY 5.4 14

219
wτμsurτmτntHoχHthτHPHmμthrm{t}ovτrlinτ{mμthrm{t}}HQHproρuπtionHπrossHsτπtionHusinψHτvτntsHwithH
onτHlτptonHμnρHμtHlτμstHonτHjτtHinHppHπollisionsHμtHPHsqrt{s}gY[HQH’τ VHJournaltoftHightEnergytPhysicsTH
2017THZXYaTHY

5.4 14

218 oviρτnπτHχorHriψψsHνosonHρτπμyHtoHμHpμirHoχHmuonsVHJournaltoftHightEnergytPhysicsTH2021THZXZYTHY 5.4 14

217
~τμrπhHχorHnτwHphτnomτnμHinHχinμlHstμtτsHwithHtwoHoppositτUπhμrψτTHsμmτUχlμvorHlτptonsTHjτtsTHμnρH
missinψHtrμnsvτrsτHmomτntumHinHppHπollisionsHμtHPHsqrt{s}gY[HQH’τ VHJournaltoftHightEnergytPhysicsTH
2018THZXYbTHY

5.4 14

216
~τμrπhHχorHμnHτxotiπHρτπμyHoχHthτHriψψsHνosonHtoHμHpμirHoχHliψhtHpsτuρosπμlμrsHinHthτHχinμlHstμtτHoχH
twoHmuonsHμnρHtwoHˇ�HlτptonsHinHprotonUprotonHπollisionsHμtHPHsqrt{s}gY[HQH’τ VHJournaltoftHight
EnergytPhysicsTH2018THZXYbTHY

5.4 14

215 wτμsurτmτntsHoχHthτHρiχχτrτntiμlHjτtHπrossHsτπtionHμsHμHχunπtionHoχHthτHjτtHmμssHinHρijτtHτvτntsHχromH
protonUprotonHπollisionsHμtHPHsqrt{s}gY[HQH’τ VHJournaltoftHightEnergytPhysicsTH2018THZXYbTHY 5.4 14

214 ~τμrπhHχorHsupτrsymmτtryHinHτvτntsHwithHμHˇ�HlτptonHpμirHμnρHmissinψHtrμnsvτrsτHmomτntumHinH
protonUprotonHπollisionsHμtHPHsqrt{s}gY[HQH’τ VHJournaltoftHightEnergytPhysicsTH2018THZXYbTHY 5.4 14

213
yνsτrvμtionHoχHprotonUtμψψτρTHπτntrμlHPsτmiQτxπlusivτHproρuπtionHoχHhiψhUmμssHlτptonHpμirsHinHppH
πollisionsHμtHY[H’τ HwithHthτHmw~U’y’owHprτπisionHprotonHspτπtromτtτrVHJournaltoftHightEnergyt
PhysicsTH2018THZXYbTHY

5.4 14

212 ~τμrπhHχorHrτsonμntHPHmμthrm{t}ovτrlinτ{mμthrm{t}}HQHproρuπtionHinHprotonUprotonHπollisionsHμtHPH
sqrt{s}gY[HQH’τ VHJournaltoftHightEnergytPhysicsTH2019THZXYcTHY 5.4 13

211 monstrμintsHonHthτHρouνlτUpμrtonHsπμttτrinψHπrossHsτπtionHχromHsμmτUsiψnH¯HνosonHpμirHproρuπtionH
inHprotonUprotonHπollisionsHμtHPHsqrt{s}gbHQH’τ VHJournaltoftHightEnergytPhysicsTH2018THZXYbTHY 5.4 13
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210
wτμsurτmτntHoχHPhνoxH{t}{νμr{hνoxH{t}}}QHnormμlisτρHmultiUρiχχτrτntiμlHπrossHsτπtionsHinHP{tτxtH
{p}}{tτxtH{p}}HQHπollisionsHμtHPsqrt{s}gY[T{tτxtH{’τ }}HQTHμnρHsimultμnτousHρτtτrminμtionHoχHthτHstronψH
πouplinψHstrτnψthTHtopHquμrkHpolτHmμssTHμnρHpμrtonHρistriνutionHχunπtionsVHEuropeantPhysicalt
JournaltCTH2020THbXTHY

4.2 13

209 ~τμrπhHχorHπhμrψτρHriψψsHνosonsHρτπμyinψHintoHμHtopHμnρHμHνottomHquμrkHinHthτHμllUjτtHχinμlHstμtτHoχH
ppHπollisionsHμtHPHsqrt{s}HQHgHY[H’τ VHJournaltoftHightEnergytPhysicsTH2020THZXZXTHY 5.4 13

208 ~τμrπhHχorHPHmμthrm{t}ovτrlinτ{mμthrm{t}}mμthrm{r}HQHproρuπtionHinHthτHμllUjτtHχinμlHstμtτHinH
protonUprotonHπollisionsHμtHPHsqrt{s}gY[HQH’τ VHJournaltoftHightEnergytPhysicsTH2018THZXYbTHY 5.4 13

207 ~τμrπhHχorHxμrrowH}τsonμnπτsHinHthτHνU’μψψτρHnijτtHwμssH~pτπtrumHinHzrotonUzrotonHmollisionsHμtH
sqrt−s]gbHH’τ VHPhysicaltReviewtLettersTH2018THYZXTHZXYbXY 7.4 13

206 ~τμrπhHχorHρμrkHmμttτrHproρuπτρHinHμssoπiμtionHwithHμHriψψsHνosonHρτπμyinψHtoHμHpμirHoχHνottomH
quμrksHinHprotonUprotonHπollisionsHμtVHEuropeantPhysicaltJournaltCTH2019THacTHZbX 4.2 12

205 ~τμrπhHχorHρirτπtHtopHsquμrkHpμirHproρuπtionHinHτvτntsHwithHonτHlτptonTHjτtsTHμnρHmissinψHtrμnsvτrsτH
momτntumHμtHY[H’τ HwithHthτHmw~HτxpτrimτntVHJournaltoftHightEnergytPhysicsTH2020THZXZXTHY 5.4 12

204 ~τμrπhHχorHμHxμrrowH}τsonμnπτHviψhtτrHthμnHZXX´ qτ HnτπμyinψHtoHμHzμirHoχHwuonsHinHzrotonUzrotonH
mollisionsHμtHsqrt−s]gY[HH’τ VHPhysicaltReviewtLettersTH2020THYZ]THY[YbXZ 7.4 12

203 wτμsurτmτntHoχHnormμlizτρHρiχχτrτntiμlHPHmμthrm{t}ovτrlinτ{mμthrm{t}}HQHπrossHsτπtionsHinHthτH
ρilτptonHπhμnnτlHχromHppHπollisionsHμtHPHsqrt{s}gY[HQH’τ VHJournaltoftHightEnergytPhysicsTH2018THZXYbTHY 5.4 12

202
~τμrπhτsHχorHpμirHproρuπtionHoχHπhμrψinosHμnρHtopHsquμrksHinHχinμlHstμtτsHwithHtwoHoppositτlyH
πhμrψτρHlτptonsHinHprotonUprotonHπollisionsHμtHPHsqrt{s}gY[HQH’τ VHJournaltoftHightEnergytPhysicsTH
2018THZXYbTHY

5.4 12

201 olτπtrowτμkHproρuπtionHoχHtwoHjτtsHinHμssoπiμtionHwithHμHℓHνosonHinHprotonâ��protonHπollisionsHμtH
Psqrt{s}gHQHY[PTtτxtH{’τ }QVHEuropeantPhysicaltJournaltCTH2018THabTHY 4.2 12

200 ~τμrπhHχorHsinψlτHproρuπtionHoχHvτπtorUlikτHquμrksHρτπμyinψHtoHμHνHquμrkHμnρHμHriψψsHνosonVHJournalt
oftHightEnergytPhysicsTH2018THZXYbTHY 5.4 12

199 ~τμrπhHχorHμHhτμvyHriψψsHνosonHρτπμyinψHtoHμHpμirHoχH¯HνosonsHinHprotonUprotonHπollisionsHμtHPH
sqrt{s}HQHgHY[H’τ VHJournaltoftHightEnergytPhysicsTH2020THZXZXTHY 5.4 11

198 yνsτrvμtionHoχH’opH{uμrkHzroρuπtionHinHzrotonUxuπlτusHmollisionsVHPhysicaltReviewtLettersTH2017TH
YYcTHZ]ZXXY 7.4 11

197 ~τμrπhHχorHτlτπtrowτμkHproρuπtionHoχHπhμrψinosHμnρHnτutrμlinosHinH¯rHτvτntsHinHprotonUprotonH
πollisionsHμtHPHsqrt{s}gY[HQH’τ VHJournaltoftHightEnergytPhysicsTH2017THZXYaTHY 5.4 11

196 ~τμrπhHχorHnτwHphysiπsHwithHρijτtHμnψulμrHρistriνutionsHinHprotonUprotonHπollisionsHμtHPHsqrt{s}gY[HQH
’τ VHJournaltoftHightEnergytPhysicsTH2017THZXYaTHY 5.4 11

195 wτμsurτmτntsHoχHρiχχτrτntiμlHℓHνosonHproρuπtionHπrossHsτπtionsHinHprotonUprotonHπollisionsHμtHPH
sqrt{s}HQHgHY[H’τ VHJournaltoftHightEnergytPhysicsTH2019THZXYcTHY 5.4 11

194 mhμrψτρUpμrtiπlτHnuπlτμrHmoρiχiπμtionHχμπtorsHinH±τ±τHπollisionsHμtHPHsqrt{sα{mμthrm{xx}}}HgH^V]]HQH
’τ VHJournaltoftHightEnergytPhysicsTH2018THZXYbTHY 5.4 11

193 ~τμrπhHχorHℓ˛‡HrτsonμnπτsHusinψHlτptoniπHμnρHhμρroniπHχinμlHstμtτsHinHprotonUprotonHπollisionsHμtHPH
sqrt{s}gY[HQH’τ VHJournaltoftHightEnergytPhysicsTH2018THZXYbTHY 5.4 11
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7



192 ~τμrπhHχorHthτHρτπμyHoχHμHriψψsHνosonHinHthτHâ��â�� ˛‡HπhμnnτlHinHprotonUprotonHπollisionsHμtHPHsqrt{s}gY[HQH
’τ VHJournaltoftHightEnergytPhysicsTH2018THZXYbTHY 5.4 11

191
~τμrπhHχorHντyonρHthτHstμnρμrρHmoρτlHriψψsHνosonsHρτπμyinψHintoHμHPH
mμthrm{ν}ovτrlinτ{mμthrm{ν}}HQHpμirHinHppHπollisionsHμtHPHsqrt{s}gY[HQH’τ VHJournaltoftHightEnergyt
PhysicsTH2018THZXYbTHY

5.4 11

190
wτμsurτmτntsHoχHthτHppHUhH¯ℓHinπlusivτHμnρHρiχχτrτntiμlHproρuπtionHπrossHsτπtionsHμnρHπonstrμintsH
onHπhμrψτρHμnomμlousHtriplτHψμuψτHπouplinψsHμtHPHsqrt{s}HQHgHY[H’τ VHJournaltoftHightEnergytPhysicsTH
2019THZXYcTHY

5.4 10

189
~τμrπhHχorHnτwHnτutrμlHriψψsHνosonsHthrouψhHthτHPHmμthrm{r}toHmμthrm{ℓk}toH
{τll}Ξ{S}{τll}Ξ{U}mμthrm{ν}ovτrlinτ{mμthrm{ν}}HQHproπτssHinHppHπollisionsHμtHPHsqrt{s}HQHgHY[H’τ VH
JournaltoftHightEnergytPhysicsTH2020THZXZXTHY

5.4 10

188 kHmultiUρimτnsionμlHsτμrπhHχorHnτwHhτμvyHrτsonμnπτsHρτπμyinψHtoHνoostτρHTHTHorHνosonHpμirsHinHthτH
ρijτtHχinμlHstμtτHμtHY[´ VHEuropeantPhysicaltJournaltCTH2020THbXTHZ[a 4.2 10

187
~τμrπhHχorHsupτrsymmτtryHinHτvτntsHwithHμtHlτμstHonτHphotonTHmissinψHtrμnsvτrsτHmomτntumTHμnρH
lμrψτHtrμnsvτrsτHτvτntHμπtivityHinHprotonUprotonHπollisionsHμtHPHsqrt{s}gY[HQH’τ VHJournaltoftHight
EnergytPhysicsTH2017THZXYaTHY

5.4 10

186 wτμsurτmτntHoχHpropτrtiτsHoχHPH{mμthrm{l}}α{mμthrm{s}}ΞXHQUhH˛…S˛…â��HρτπμysHμnρHsτμrπhHχorHlXUhH˛…S˛…â��H
withHthτHmw~HτxpτrimτntVHJournaltoftHightEnergytPhysicsTH2020THZXZXTHY 5.4 10

185 ~τμrπhHχorHthτHμssoπiμtτρHproρuπtionHoχHμHriψψsHνosonHwithHμHsinψlτHtopHquμrkHinHprotonUprotonH
πollisionsHμtHPHsqrt{s}gbHQH’τ VHJournaltoftHightEnergytPhysicsTH2016THZXY_THY 5.4 10

184 ~τμrπhHχorHrτsonμntHpμirHproρuπtionHoχHriψψsHνosonsHρτπμyinψHtoHνottomHquμrkUμntiquμrkHpμirsHinH
protonUprotonHπollisionsHμtHY[H’τ VHJournaltoftHightEnergytPhysicsTH2018THZXYbTHY 5.4 10

183
wτμsurτmτntsHoχHρiχχτrτntiμlHπrossHsτπtionsHoχHtopHquμrkHpμirHproρuπtionHμsHμHχunπtionHoχHkinτmμtiπH
τvτntHvμriμνlτsHinHprotonUprotonHπollisionsHμtHPHsqrt{s}gY[HQH’τ VHJournaltoftHightEnergytPhysicsTH2018
THZXYbTHY

5.4 10

182 ~τμrπhHχorHnτwHphysiπsHinHχinμlHstμtτsHwithHμHsinψlτHphotonHμnρHmissinψHtrμnsvτrsτHmomτntumHinH
protonUprotonHπollisionsHμtHPHsqrt{s}gY[HQH’τ VHJournaltoftHightEnergytPhysicsTH2019THZXYcTHY 5.4 9

181 kHsτμrπhHχorHthτHstμnρμrρHmoρτlHriψψsHνosonHρτπμyinψHtoHπhμrmHquμrksVHJournaltoftHightEnergyt
PhysicsTH2020THZXZXTHY 5.4 9

180
~τμrπhHχorHzhysiπsHlτyonρHthτH~tμnρμrρHwoρτlHinHovτntsHwithHriψhUwomτntumHriψψsHlosonsHμnρH
wissinψH’rμnsvτrsτHwomτntumHinHzrotonUzrotonHmollisionsHμtHY[´ ’τ VHPhysicaltReviewtLettersTH2018TH
YZXTHZ]YbXY

7.4 9

179 ~τμrπhHχorHtopHquμrkHpμrtnτrsHwithHπhμrψτH^W[HinHthτHsμmτUsiψnHρilτptonHμnρHsinψlτUlτptonHχinμlH
stμtτsHinHprotonUprotonHπollisionsHμtHPHsqrt{s}gY[HQH’τ VHJournaltoftHightEnergytPhysicsTH2019THZXYcTHY 5.4 9

178 ~τμrπhHχorHμnomμlousHtriplτHψμuψτHπouplinψsHinH¯¯HμnρH¯ℓHproρuπtionHinHlτptonHSHjτtHτvτntsHinH
protonUprotonHπollisionsHμtHPHsqrt{s}HQHgHY[H’τ VHJournaltoftHightEnergytPhysicsTH2019THZXYcTHY 5.4 9

177 ~τμrπhHχorHμHliψhtHpsτuρosπμlμrHriψψsHνosonHinHthτHνoostτρH˛…˛…ˇ� ˇ�HχinμlHstμtτHinHprotonUprotonH
πollisionsHμtHPHsqrt{s}HQHgHY[H’τ VHJournaltoftHightEnergytPhysicsTH2020THZXZXTHY 5.4 9

176 ~τμrπhHχorHνlμπkHholτsHμnρHsphμlτronsHinHhiψhUmultipliπityHχinμlHstμtτsHinHprotonUprotonHπollisionsHμtHPH
sqrt{s}gY[HQH’τ VHJournaltoftHightEnergytPhysicsTH2018THZXYbTHY 5.4 9

175 wτμsurτmτntHoχHπhμrψτρHpμrtiπlτHspτπtrμHinHminimumUνiμsHτvτntsHχromHprotonUprotonHπollisionsHμtVH
EuropeantPhysicaltJournaltCTH2018THabTH_ca 4.2 9
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174
~τμrπhHχorHμHsinψlyHproρuπτρHthirρUψτnτrμtionHsπμlμrHlτptoquμrkHρτπμyinψHtoHμHˇ�HlτptonHμnρHμH
νottomHquμrkHinHprotonUprotonHπollisionsHμtHPHsqrt{s}gY[HQH’τ VHJournaltoftHightEnergytPhysicsTH2018TH
ZXYbTHY

5.4 9

173
~τμrπhHχorHsupτrsymmτtryHwithHμHπomprτssτρHmμssHspτπtrumHinHthτHvτπtorHνosonHχusionHtopoloψyH
withHYUlτptonHμnρHXUlτptonHχinμlHstμtτsHinHprotonUprotonHπollisionsHμtHPHsqrt{s}HQHgHY[H’τ VHJournaltoft
HightEnergytPhysicsTH2019THZXYcTHY

5.4 8

172 ~τμrπhHχorHπontμπtHintτrμπtionsHμnρHlμrψτHτxtrμHρimτnsionsHinHthτHρilτptonHmμssHspτπtrμHχromH
protonUprotonHπollisionsHμtHPHsqrt{s}gY[HQH’τ VHJournaltoftHightEnergytPhysicsTH2019THZXYcTHY 5.4 8

171 tτtH~hμpτsHoχHssolμtτρHzhotonU’μψψτρHtτtsHinHzνUzνHμnρHppHmollisionsHμtHsqrt−sα{xx}]g^VXZHH’τ VH
PhysicaltReviewtLettersTH2019THYZZTHY^ZXXY 7.4 8

170
wτμsurτmτntHoχHinπlusivτHμnρHρiχχτrτntiμlHriψψsHνosonHproρuπtionHπrossHsτπtionsHinHthτHρiphotonH
ρτπμyHπhμnnτlHinHprotonUprotonHπollisionsHμtHPHsqrt{s}gY[HQH’τ VHJournaltoftHightEnergytPhysicsTH2019TH
ZXYcTHY

5.4 8

169 wτμsurτmτntHoχHtopHquμrkHpμirHproρuπtionHinHμssoπiμtionHwithHμHℓHνosonHinHprotonUprotonHπollisionsH
μtHPHsqrt{mμthrm{s}}HQHgHY[H’τ VHJournaltoftHightEnergytPhysicsTH2020THZXZXTHY 5.4 8

168 mompμrinψHtrμnsvτrsτHmomτntumHνμlμnπτHoχHνHjτtHpμirsHinHppHμnρHzνzνHπollisionsHμtHPH
sqrt{sα{mμthrm{xx}}}g^VXZHQH’τ VHJournaltoftHightEnergytPhysicsTH2018THZXYbTHY 5.4 8

167 monstrμininψHqluonHnistriνutionsHinHxuπlτiH–sinψHnijτtsHinHzrotonUzrotonHμnρHzrotonUvτμρHmollisionsH
μtHsqrt−sα{xx}]g^VXZHH’τ VHPhysicaltReviewtLettersTH2018THYZYTHX_ZXXZ 7.4 8

166 ~τμrπhHχorHρμrkHmμttτrHproρuπτρHinHμssoπiμtionHwithHμHsinψlτHtopHquμrkHorHμHtopHquμrkHpμirHinH
protonUprotonHπollisionsHμtHPHsqrt{s}gY[HQH’τ VHJournaltoftHightEnergytPhysicsTH2019THZXYcTHY 5.4 8

165 ~τμrπhHχorHτlτπtrowτμkHproρuπtionHoχHμHvτπtorUlikτH’HquμrkHusinψHχullyHhμρroniπHχinμlHstμtτsVHJournalt
oftHightEnergytPhysicsTH2020THZXZXTHY 5.4 8

164 ~τμrπhHχorHphysiπsHντyonρHthτHstμnρμrρHmoρτlHinHmultilτptonHχinμlHstμtτsHinHprotonUprotonH
πollisionsHμtHPHsqrt{s}HQHgHY[H’τ VHJournaltoftHightEnergytPhysicsTH2020THZXZXTHY 5.4 8

163 wτμsurτmτntHoχHthτHunρτrlyinψHτvτntHμπtivityHinHinπlusivτHℓHνosonHproρuπtionHinHprotonUprotonH
πollisionsHμtHPHsqrt{s}gY[HQH’τ VHJournaltoftHightEnergytPhysicsTH2018THZXYbTHY 5.4 8

162
~τμrπhHχorHsinψlyHμnρHpμirUproρuπτρHlτptoquμrksHπouplinψHtoHthirρUψτnτrμtionHχτrmionsHinH
protonUprotonHπollisionsHμtHsgY[´ ’τ VHPhysicstLetters,tSectiontB:tNuclear,tElementarytParticletandt
High-EnergytPhysicsTH2021THbYcTHY[_]]_

4.2 8

161 ~τμrπhHχorH~upτrsymmτtryHinHppHmollisionsHμtHsqrt−s]gY[HH’τ HinHthτH~inψlτUvτptonHpinμlH~tμtτH–sinψH
thτH~umHoχHwμssτsHoχHvμrψτU}μρiusHtτtsVHPhysicaltReviewtLettersTH2017THYYcTHY^YbXZ 7.4 7

160 ~tuρiτsHoχHlτμutyH~upprτssionHviμHxonpromptHnΞ{X}HwτsonsHinHzνUzνHmollisionsHμtH
sqrt−sα{xx}]g^VXZHH’τ VHPhysicaltReviewtLettersTH2019THYZ[THXZZXXY 7.4 7

159 ~τμrπhHχorHnμrkHwμttτrHzμrtiπlτsHzroρuπτρHinHkssoπiμtionHwithHμH’opH{uμrkHzμirHμtHsqrt−s]gY[HH’τ VH
PhysicaltReviewtLettersTH2019THYZZTHXYYbX[ 7.4 7

158 wτμsurτmτntHoχHthτHτnτrψyHρτnsityHμsHμHχunπtionHoχHpsτuρorμpiρityHinHprotonâ��protonHπollisionsHμtH
Psqrt{s}HgY[TtτxtH{’τ }HQVHEuropeantPhysicaltJournaltCTH2019THacTHY 4.2 7

157 ~τμrπhHχorHproρuπtionHoχHriψψsHνosonHpμirsHinHthτHχourHνHquμrkHχinμlHstμtτHusinψHlμrψτUμrτμHjτtsHinH
protonUprotonHπollisionsHμtHPHsqrt{s}gY[HQH’τ VHJournaltoftHightEnergytPhysicsTH2019THZXYcTHY 5.4 7

(2019-2018)

9



156 ~τμrπhHχorHhτμvyHrτsonμnπτsHρτπμyinψHintoHtwoHriψψsHνosonsHorHintoHμHriψψsHνosonHμnρHμH¯HorHℓH
νosonHinHprotonUprotonHπollisionsHμtHY[H’τ VHJournaltoftHightEnergytPhysicsTH2019THZXYcTHY 5.4 7

155
wτμsurτmτntHoχHthτHπrossHsτπtionHχorHτlτπtrowτμkHproρuπtionHoχHμHℓHνosonTHμHphotonHμnρHtwoHjτtsH
inHprotonUprotonHπollisionsHμtHPHsqrt{mμthrm{s}}HQHgHY[H’τ HμnρHπonstrμintsHonHμnomμlousHquμrtiπH
πouplinψsVHJournaltoftHightEnergytPhysicsTH2020THZXZXTHY

5.4 7

154 ~τμrπhHχorHρμrkHmμttτrHpμrtiπlτsHproρuπτρHinHμssoπiμtionHwithHμHriψψsHνosonHinHprotonUprotonH
πollisionsHμtHPHsqrt{mμthrm{s}}HQHgHY[H’τ VHJournaltoftHightEnergytPhysicsTH2020THZXZXTHY 5.4 7

153 tτtHpropτrtiτsHinHzνzνHμnρHppHπollisionsHμtHPHsqrt{sα{mμthrm{x}emμthrm{x}}}g^VXZHQH’τ VHJournaltoft
HightEnergytPhysicsTH2018THZXYbTHY 5.4 7

152 ~τμrπhτsHχorH¯iHνosonsHρτπμyinψHtoHμHtopHquμrkHμnρHμHνottomHquμrkHinHprotonUprotonHπollisionsHμtH
Y[H’τ VHJournaltoftHightEnergytPhysicsTH2017THZXYaTHY 5.4 7

151 ~τμrπhHχorHμHliψhtHpsτuρosπμlμrHriψψsHνosonHproρuπτρHinHμssoπiμtionHwithHνottomHquμrksHinHppH
πollisionsHμtHPHsqrt{s}gbHQH’τ VHJournaltoftHightEnergytPhysicsTH2017THZXYaTHY 5.4 7

150 ~τμrπhHχorHρμrkHphotonsHinHρτπμysHoχHriψψsHνosonsHproρuπτρHinHμssoπiμtionHwithHℓHνosonsHinH
protonUprotonHπollisionsHμtHPHsqrt{s}HQHgHY[H’τ VHJournaltoftHightEnergytPhysicsTH2019THZXYcTHY 5.4 7

149 ~τμrπhHχorHvowUwμssH{uμrkUkntiquμrkH}τsonμnπτsHzroρuπτρHinHkssoπiμtionHwithHμHzhotonHμtH
sqrt−s]gY[HH’τ VHPhysicaltReviewtLettersTH2019THYZ[THZ[YbX[ 7.4 7

148 ~τμrπhHχorHρμrkHmμttτrHproρuπτρHinHμssoπiμtionHwithHμHlτptoniπμllyHρτπμyinψHνosonHinHprotonUprotonH
πollisionsHμtVHEuropeantPhysicaltJournaltCTH2021THbYTHY[ 4.2 7

147 ~τμrπhHχorHrτsonμnπτsHinHthτHmμssHspτπtrumHoχHmuonHpμirsHproρuπτρHinHμssoπiμtionHwithHνHquμrkHjτtsH
inHprotonUprotonHπollisionsHμtHPHsqrt{s}gbHQHμnρHY[H’τ VHJournaltoftHightEnergytPhysicsTH2018THZXYbTHY 5.4 7

146
~τμrπhHχorHhτμvyHrτsonμnπτsHρτπμyinψHintoHμHvτπtorHνosonHμnρHμHriψψsHνosonHinHχinμlHstμtτsHwithH
πhμrψτρHlτptonsTHnτutrinosHμnρHνHquμrksHμtHPHsqrt{s}gY[HQH’τ VHJournaltoftHightEnergytPhysicsTH2018TH
ZXYbTHY

5.4 7

145 ~τμrπhHχorHμHhτμvyHrτsonμnπτHρτπμyinψHintoHμHℓHνosonHμnρHμHℓHorH¯HνosonHinHZâ��ZqHχinμlHstμtτsHμtHPH
sqrt{s}gY[HQH’τ VHJournaltoftHightEnergytPhysicsTH2018THZXYbTHY 5.4 7

144 ~τμrπhHχorHρμrkHmμttτrHproρuπτρHinHμssoπiμtionHwithHμHriψψsHνosonHρτπμyinψHtoH˛‡˛‡HorHˇ�HSˇ�Hâ��HμtHPH
sqrt{s}gY[HQH’τ VHJournaltoftHightEnergytPhysicsTH2018THZXYbTHY 5.4 7

143 ~τμrπhHχorHμHhτμvyHrτsonμnπτHρτπμyinψHtoHμHpμirHoχHvτπtorHνosonsHinHthτHlτptonHplusHmτrψτρHjτtHχinμlH
stμtτHμtHPHsqrt{s}gY[HQH’τ VHJournaltoftHightEnergytPhysicsTH2018THZXYbTHY 5.4 7

142 zrτπisionHluminosityHmτμsurτmτntHinHprotonUprotonHπollisionsHμtHinHZXY^HμnρHZXY_HμtHmw~VH
EuropeantPhysicaltJournaltCTH2021THbYTHbXX 4.2 7

141
~τμrπhHχorHμHviψhtHmhμrψτρHriψψsHlosonHnτπμyinψHtoHμH¯HlosonHμnρHμHmzUyρρHriψψsHlosonHinHpinμlH
~tμtτsHwithHτ˛…˛…HorH˛…˛…˛…HinHzrotonUzrotonHmollisionsHμtHsqrt−s]gY[HH’τ VHPhysicaltReviewtLettersTH2019TH
YZ[THY[YbXZ

7.4 6

140 yνsτrvμtionHoχH~inψlτH’opH{uμrkHzroρuπtionHinHkssoπiμtionHwithHμHℓHlosonHinHzrotonUzrotonH
mollisionsHμtHsqrt−s]gY[HH’τ VHPhysicaltReviewtLettersTH2019THYZZTHY[ZXX[ 7.4 6

139 wixτρHhiψhτrUorρτrHμnisotropiπHχlowHμnρHnonlinτμrHrτsponsτHπoτχχiπiτntsHoχHπhμrψτρHpμrtiπlτsHinH
πollisionsHμtHμnρH^VXZVHEuropeantPhysicaltJournaltCTH2020THbXTH^[] 4.2 6
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138 monstrμintsHonHthτHˇ�α{πY}HvτrsusHˇ�α{πZ}HzolμrizμtionsHinHzrotonUzrotonHmollisionsHμtHsqrt−s]gbHH’τ VH
PhysicaltReviewtLettersTH2020THYZ]THY_ZXXZ 7.4 6

137 ~τμrπhHχorHlτptonHχlμvourHviolμtinψHρτπμysHoχHμHnτutrμlHhτμvyHriψψsHνosonHtoH˛…ˇ�HμnρHτˇ�HinH
protonUprotonHπollisionsHμtHPHsqrt{s}HQHgHY[H’τ VHJournaltoftHightEnergytPhysicsTH2020THZXZXTHY 5.4 6

136 ~τμrπhHχorHμHhτμvyHrτsonμnπτHρτπμyinψHtoHμHtopHquμrkHμnρHμHvτπtorUlikτHtopHquμrkHinHthτHlτptonHSH
jτtsHχinμlHstμtτHinHppHπollisionsHμtHPsqrt{s}HgHY[TtτxtH{’τ }HQVHEuropeantPhysicaltJournaltCTH2019THacTHY 4.2 6

135 ~τμrπhHχorHthτHμssoπiμtτρHproρuπtionHoχHthτHriψψsHνosonHwithHμHtopUquμrkHpμirH2014THZXY]THY 6

134
~τμrπhHχorHsupτrsymmτtryHinHχinμlHstμtτsHwithHtwoHoppositτlyHπhμrψτρHsμmτUχlμvorHlτptonsHμnρH
missinψHtrμnsvτrsτHmomτntumHinHprotonUprotonHπollisionsHμtHPHsqrt{s}HQHgHY[H’τ VHJournaltoftHight
EnergytPhysicsTH2021THZXZYTHY

5.4 6

133 ~τμrπhHχorHρirτπtHpμirHproρuπtionHoχHsπμlμrHtopHquμrksHinHthτHsinψlτUHμnρHρilτptonHπhμnnτlsHinH
protonUprotonHπollisionsHμtHPHsqrt{s}gbHQH’τ VHJournaltoftHightEnergytPhysicsTH2016THZXY_THY 5.4 6

132 wτμsurτmτntHoχHthτHρiχχτrτntiμlHnrτllUYμnHπrossHsτπtionHinHprotonUprotonHπollisionsHμtHPH
sqrt{mμthrm{s}}HQHgHY[H’τ VHJournaltoftHightEnergytPhysicsTH2019THZXYcTHY 5.4 6

131
wτμsurτmτntsHoχHproρuπtionHπrossHsτπtionsHoχHpolμrizτρHsμmτUsiψnH¯HνosonHpμirsHinHμssoπiμtionH
withHtwoHjτtsHinHprotonUprotonHπollisionsHμtHsgY[H’τ VHPhysicstLetters,tSectiontB:tNuclear,tElementaryt
ParticletandtHigh-EnergytPhysicsTH2021THbYZTHY[_XYb

4.2 6

130 ~τμrπhHχorHρτπμysHoχHstoppτρHτxotiπHlonψUlivτρHpμrtiπlτsHproρuπτρHinHprotonUprotonHπollisionsHμtHPH
sqrt{s}gY[HQH’τ VHJournaltoftHightEnergytPhysicsTH2018THZXYbTHY 5.4 6

129 ~τμrπhHχorHtopHsquμrksHρτπμyinψHviμHχourUνoρyHorHπhμrψinoUmτρiμtτρHmoρτsHinHsinψlτUlτptonHχinμlH
stμtτsHinHprotonUprotonHπollisionsHμtHPHsqrt{s}gY[HQH’τ VHJournaltoftHightEnergytPhysicsTH2018THZXYbTHY 5.4 6

128 oviρτnπτHχorHthτHkssoπiμtτρHzroρuπtionHoχHμH~inψlτH’opH{uμrkHμnρHμHzhotonHinHzrotonUzrotonH
mollisionsHμtHsqrt−s]gY[HH’τ VHPhysicaltReviewtLettersTH2018THYZYTHZZYbXZ 7.4 6

127 ~τμrπhHχorHμHhτμvyHrτsonμnπτHρτπμyinψHintoHμHℓHνosonHμnρHμHvτπtorHνosonHinHthτHPHnuH
ovτrlinτ{nu}mμthrm{q}ovτrlinτ{mμthrm{q}}HQHχinμlHstμtτVHJournaltoftHightEnergytPhysicsTH2018THZXYbTHY 5.4 6

126 ~τμrπhHχorHsupτrsymmτtryHinHχinμlHstμtτsHwithHphotonsHμnρHmissinψHtrμnsvτrsτHmomτntumHinH
protonUprotonHπollisionsHμtHY[H’τ VHJournaltoftHightEnergytPhysicsTH2019THZXYcTHY 5.4 5

125
~τμrπhHχorHμHhτμvyHpsτuρosπμlμrHriψψsHνosonHρτπμyinψHintoHμHYZ^Hqτ HriψψsHνosonHμnρHμHℓHνosonHinH
χinμlHstμtτsHwithHtwoHtμuHμnρHtwoHliψhtHlτptonsHμtHPHsqrt{s}HQHgHY[H’τ VHJournaltoftHightEnergytPhysicsTH
2020THZXZXTHY

5.4 5

124 wτμsurτmτntsHoχHproρuπtionHπrossHsτπtionsHμnρHπonstrμintsHonHμnomμlousHtriplτHψμuψτHπouplinψsH
μtVHEuropeantPhysicaltJournaltCTH2021THbYTHZXX 4.2 5

123 wτμsurτmτntHoχHthτHriψψsHνosonHproρuπtionHrμtτHinHμssoπiμtionHwithHtopHquμrksHinHχinμlHstμtτsHwithH
τlτπtronsTHmuonsTHμnρHhμρroniπμllyHρτπμyinψHtμuHlτptonsHμtVHEuropeantPhysicaltJournaltCTH2021THbYTH[ab 4.2 5

122 wτμsurτmτntsHoχHproρuπtionHπrossHsτπtionsHoχHthτHriψψsHνosonHinHthτHχourUlτptonHχinμlHstμtτHinH
protonUprotonHπollisionsHμtVHEuropeantPhysicaltJournaltCTH2021THbYTH]bb 4.2 5

121 ~τμrπhHχorHrτsonμntHμnρHnonrτsonμntHnτwHphτnomτnμHinHhiψhUmμssHρilτptonHχinμlHstμtτsHμtHPHsqrt{s}H
QHgHY[H’τ VHJournaltoftHightEnergytPhysicsTH2021THZXZYTHY 5.4 5
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120
~τμrπhHχorHrτsonμnπτsHρτπμyinψHtoHμHpμirHoχHriψψsHνosonsHinHthτHνPHovτrlinτ{mμthrm{ν}}HQqPH
ovτrlinτ{mμthrm{q}}HQâ��â�� ˛‰HχinμlHstμtτHinHprotonUprotonHπollisionsHμtHPHsqrt{s}HQHgHY[H’τ VHJournaltoftHight
EnergytPhysicsTH2019THZXYcTHY

5.4 5

119 ~τμrπhHχorHtopHsquμrkHpμirHproρuπtionHusinψHρilτptonHχinμlHstμtτsHinHπollisionHρμtμHπollτπtτρHμtVH
EuropeantPhysicaltJournaltCTH2021THbYTH[ 4.2 5

118 wτμsurτmτntHoχHthτHψroomτρHjτtHmμssHinHzνzνHμnρHppHπollisionsHμtHPHsqrt{sα{mμthrm{xx}}}g^VXZHQH
’τ VHJournaltoftHightEnergytPhysicsTH2018THZXYbTHY 5.4 5

117 wτμsurτmτntHoχHthτHproρuπtionHπrossHsτπtionHχorHsinψlτHtopHquμrksHinHμssoπiμtionHwithH¯HνosonsHinH
protonUprotonHπollisionsHμtHPHsqrt{s}gY[HQH’τ VHJournaltoftHightEnergytPhysicsTH2018THZXYbTHY 5.4 5

116 ~τμrπhHχorHμHlowUmμssHˇ�â��ˇ�SHrτsonμnπτHinHμssoπiμtionHwithHμHνottomHquμrkHinHprotonUprotonH
πollisionsHμtHPHsqrt{s}HQHgHY[H’τ VHJournaltoftHightEnergytPhysicsTH2019THZXYcTHY 5.4 4

115 ~τμrπhHχorHthτHpμirHproρuπtionHoχHliψhtHtopHsquμrksHinHthτHτ´–˛…iHχinμlHstμtτHinHprotonUprotonHπollisionsH
μtHPHsqrt{s}gY[HQH’τ VHJournaltoftHightEnergytPhysicsTH2019THZXYcTHY 5.4 4

114
~τμrπhHχorHnonrτsonμntHriψψsHνosonHpμirHproρuπtionHinHthτHPH
mμthrm{ν}ovτrlinτ{mμthrm{ν}}mμthrm{ν}ovτrlinτ{mμthrm{ν}}HQHχinμlHstμtτHμtHPHsqrt{s}HQHgHY[H’τ VH
JournaltoftHightEnergytPhysicsTH2019THZXYcTHY

5.4 4

113 oviρτnπτHχorHPtτxtH{¯}tτxtH{¯}QHproρuπtionHχromHρouνlτUpμrtonHintτrμπtionsHinHprotonâ��protonH
πollisionsHμtHPsqrt{s}HgHY[HTtτxtH{’τ }HQVHEuropeantPhysicaltJournaltCTH2020THbXTHY 4.2 4

112 zsτuρorμpiρityHρistriνutionsHoχHπhμrψτρHhμρronsHinHprotonUlτμρHπollisionsHμtHPH
sqrt{sα{mμthrm{xx}}}g^VXZHQHμnρHbVY_H’τ VHJournaltoftHightEnergytPhysicsTH2018THZXYbTHY 5.4 4

111
~τμrπhHχorHsupτrsymmτtryHinHτvτntsHwithHμtHlτμstHthrττHτlτπtronsHorHmuonsTHjτtsTHμnρHmissinψH
trμnsvτrsτHmomτntumHinHprotonUprotonHπollisionsHμtHPHsqrt{s}gY[HQH’τ VHJournaltoftHightEnergyt
PhysicsTH2018THZXYbTHY

5.4 4

110 ~τμrπhHχorHμH¯iHνosonHρτπμyinψHtoHμHvτπtorUlikτHquμrkHμnρHμHtopHorHνottomHquμrkHinHthτHμllUjτtsHχinμlH
stμtτVHJournaltoftHightEnergytPhysicsTH2019THZXYcTHY 5.4 4

109 wτμsurτmτntHoχHρiχχτrτntiμlHπrossHsτπtionsHμnρHπhμrψτHrμtiosHχorHUπhμnnτlHsinψlτHtopHquμrkH
proρuπtionHinHprotonUprotonHπollisionsHμtVHEuropeantPhysicaltJournaltCTH2020THbXTH[aX 4.2 4

108 wτμsurτmτntHoχHquμrkUHμnρHψluonUlikτHjτtHχrμπtionsHusinψHjτtHπhμrψτHinHzνzνHμnρHppHπollisionsHμtH
^VXZH’τ VHJournaltoftHightEnergytPhysicsTH2020THZXZXTHY 5.4 4

107 yνsτrvμtionHoχHthτHlα{s}Ξ{X}Uh±P[baZQiHnτπμyVHPhysicaltReviewtLettersTH2020THYZ^THY^ZXXY 7.4 4

106
~τμrπhHχorHnonrτsonμntHriψψsHνosonHpμirHproρuπtionHinHχinμlHstμtτsHwithHtwoHνottomHquμrksHμnρH
twoHphotonsHinHprotonUprotonHπollisionsHμtHPHsqrt{s}HQHgHY[H’τ VHJournaltoftHightEnergytPhysicsTH2021TH
ZXZYTHY

5.4 4

105 ~τμrπhHχorHnτwHphysiπsHinHtopHquμrkHproρuπtionHwithHμρρitionμlHlτptonsHinHprotonUprotonHπollisionsH
μtHPHsqrt{s}HQHgHY[H’τ HusinψHτχχτπtivτHχiτlρHthτoryVHJournaltoftHightEnergytPhysicsTH2021THZXZYTHY 5.4 4

104 kzimuthμlHπorrτlμtionsHχorHinπlusivτHZUjτtTH[UjτtTHμnρH]UjτtHτvτntsHinHppHπollisionsHμtHPsqrt{s}gHY[~hνoxH
{’τ }QVHEuropeantPhysicaltJournaltCTH2018THabTHY 4.2 4

103 w–~imdHμHmoρτlUunspτπiχiπHsτμrπhHχorHnτwHphysiπsHinHprotonUprotonHπollisionsHμtVHEuropeantPhysicalt
JournaltCTH2021THbYTH_Zc 4.2 4
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102
~τμrπhHχorHthτHμssoπiμtτρHproρuπtionHoχHthτHriψψsHνosonHμnρHμHvτπtorHνosonHinHprotonUprotonH
πollisionsHμtHPHsqrt{s}HQHgHY[H’τ HviμHriψψsHνosonHρτπμysHtoHˇ�HlτptonsVHJournaltoftHightEnergytPhysicsTH
2019THZXYcTHY

5.4 3

101
wτμsurτmτntHoχHthτHtopHquμrkHχorwμrρUνμπkwμrρHproρuπtionHμsymmτtryHμnρHthτHμnomμlousH
πhromoτlτπtriπHμnρHπhromomμψnτtiπHmomτntsHinHppHπollisionsHμtHPHsqrt{s}HQHgHY[H’τ VHJournaltoftHight
EnergytPhysicsTH2020THZXZXTHY

5.4 3

100
~τμrπhHχorH~upτrsymmτtryHwithHμHmomprτssτρHwμssH~pτπtrumHinHovτntsHwithHμH~oχtHˇ�HvτptonTHμH
riψhlyHonτrψτtiπHtτtTHμnρHvμrψτHwissinψH’rμnsvτrsτHwomτntumHinHzrotonUzrotonHmollisionsHμtH
sqrt−s]gY[HH’τ VHPhysicaltReviewtLettersTH2020THYZ]THX]YbX[

7.4 3

99
wτμsurτmτntHoχHthτHinπlusivτHPHmμthrm{t}ovτrlinτ{mμthrm{t}}HQHπrossHsτπtionHinHppHπollisionsHμtHPH
sqrt{s}g^VXZHQH’τ HusinψHχinμlHstμtτsHwithHμtHlτμstHonτHπhμrψτρHlτptonVHJournaltoftHightEnergytPhysicsTH
2018THZXYbTHY

5.4 3

98 ~τμrπhHχorHℓℓHrτsonμnπτsHinHthτHZâ��Z˛‰HχinμlHstμtτHinHprotonUprotonHπollisionsHμtHY[H’τ VHJournaltoft
HightEnergytPhysicsTH2018THZXYbTHY 5.4 3

97 ~τμrπhHχorHtopHquμrkHpμrtnτrsHwithHπhμrψτH^W[HinHprotonUprotonHπollisionsHμtHPHsqrt{s}gY[HQH’τ VH
JournaltoftHightEnergytPhysicsTH2017THZXYaTHY 5.4 3

96
wτμsurτmτntsHoχHthτHPmμthrmH{p}mμthrmH{p}riψhtμrrowHmμthrm{ℓ}mμthrm{ℓ}QHproρuπtionHπrossH
sτπtionHμnρHthτHPmμthrm{ℓ}riψhtμrrowH]τllHQHνrμnπhinψHχrμπtionTHμnρHπonstrμintsHonHμnomμlousHtriplτH
ψμuψτHπouplinψsHμtHPsqrt{s}HgHY[TtτxtH{’τ }HQH2018THabTHY

3

95 momνinτρHsτμrπhτsHχorHthτHproρuπtionHoχHsupτrsymmτtriπHtopHquμrkHpμrtnτrsHinHprotonUprotonH
πollisionsHμtVHEuropeantPhysicaltJournaltCTH2021THbYTHcaX 4.2 3

94 ~τμrπhHχorHnτwHpμrtiπlτsHinHτvτntsHwithHτnτrψτtiπHjτtsHμnρHlμrψτHmissinψHtrμnsvτrsτHmomτntumHinH
protonUprotonHπollisionsHμtHLLHsqrt{s}HLLHgHY[H’τ VHJournaltoftHightEnergytPhysicsTH2021THZXZYTHY 5.4 3

93 nτpτnρτnπτHoχHinπlusivτHjτtHproρuπtionHonHthτHμntiUk’HρistμnπτHpμrμmτtτrHinHppHπollisionsHμtHPH
sqrt{mμthrm{s}}HQHgHY[H’τ VHJournaltoftHightEnergytPhysicsTH2020THZXZXTHY 5.4 3

92 snvτstiψμtionHintoHthτHτvτntUμπtivityHρτpτnρτnπτHoχHiPn~QHrτlμtivτHproρuπtionHinHprotonUprotonH
πollisionsHμtHPHsqrt{s}HQHgHaH’τ VHJournaltoftHightEnergytPhysicsTH2020THZXZXTHY 5.4 3

91 kHnττpHxτurμlHxτtworkHχorH~imultμnτousHostimμtionHoχHνHtτtHonτrψyHμnρH}τsolutionVHComputingt
andtSoftwaretfortBigtScienceTH2020TH]THYX 6 3

90 ~tuρiτsHoχHmhμrmH{uμrkHniχχusionHinsiρτHtτtsH–sinψHzνUzνHμnρHppHmollisionsHμtH
sqrt−sα{xx}]g^VXZHH’τ VHPhysicaltReviewtLettersTH2020THYZ^THYXZXXY 7.4 3

89 wτμsurτmτntHoχHthτHinπlusivτHμnρHρiχχτrτntiμlHriψψsHνosonHproρuπtionHπrossHsτπtionsHinHthτH
lτptoniπH¯¯HρτπμyHmoρτHμtHPHsqrt{s}HQHgHY[H’τ VHJournaltoftHightEnergytPhysicsTH2021THZXZYTHY 5.4 3

88 wτμsurτmτntsHoχHriψψsHνosonHproρuπtionHπrossHsτπtionsHμnρHπouplinψsHinHthτHρiphotonHρτπμyH
πhμnnτlHμtHPHsqrt{mμthrm{s}}HQHgHY[H’τ VHJournaltoftHightEnergytPhysicsTH2021THZXZYTHY 5.4 3

87 ovτntHshμpτHvμriμνlτsHmτμsurτρHusinψHmultijτtHχinμlHstμtτsHinHprotonUprotonHπollisionsHμtHPH
sqrt{s}gY[HQH’τ VHJournaltoftHightEnergytPhysicsTH2018THZXYbTHY 5.4 3

86 ~τμrπhHχorHlτptonUχlμvorHviolμtinψHρτπμysHoχHhτμvyHrτsonμnπτsHμnρHquμntumHνlμπkHholτsHtoHτ˛…HχinμlH
stμtτsHinHprotonUprotonHπollisionsHμtHPHsqrt{s}gY[HQH’τ VHJournaltoftHightEnergytPhysicsTH2018THZXYbTHY 5.4 3

85 ~τμrπhHχorHπhμrψτρHriψψsHνosonsHproρuπτρHinHvτπtorHνosonHχusionHproπτssτsHμnρHρτπμyinψHintoH
vτπtorHνosonHpμirsHinHprotonUprotonHπollisionsHμtVHEuropeantPhysicaltJournaltCTH2021THbYTHaZ[ 4.2 3
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84 ~τμrπhHχorHsupτrsymmτtryHinHτvτntsHwithHμHphotonTHμHlτptonTHμnρHmissinψHtrμnsvτrsτHmomτntumHinH
protonUprotonHπollisionsHμtHPHsqrt{s}HgHY[HQH’τ VHJournaltoftHightEnergytPhysicsTH2019THZXYcTHY 5.4 2

83 ~τμrπhHχorHρτπμysHoχHthτHYZ^Hqτ HriψψsHνosonHintoHμHℓHνosonHμnρHμHˇ�HorHiHmτsonVHJournaltoftHight
EnergytPhysicsTH2020THZXZXTHY 5.4 2

82
nτtτrminμtionHoχHthτHstronψHπouplinψHπonstμntH˛–~PmℓQHχromHmτμsurτmτntsHoχHinπlusivτH¯´–HμnρHℓH
νosonHproρuπtionHπrossHsτπtionsHinHprotonUprotonHπollisionsHμtHPHsqrt{mμthrm{s}}HQHgHaHμnρHbH’τ VH
JournaltoftHightEnergytPhysicsTH2020THZXZXTHY

5.4 2

81
~τμrπhHχorHnτwHphτnomτnμHinHχinμlHstμtτsHwithHtwoHoppositτUπhμrψτTHsμmτUχlμvorHlτptonsTHjτtsTHμnρH
missinψHtrμnsvτrsτHmomτntumHinHppHπollisionsHμtHPHsqrt{s}gY[HQH’τ VHJournaltoftHightEnergytPhysicsTH
2018THZXYbTHY

5.4 2

80 wτμsurτmτntHoχHρiχχτrτntiμlHπrossHsτπtionsHinHthτHkinτmμtiπHμnψulμrHvμriμνlτHiRHχorHinπlusivτHℓH
νosonHproρuπtionHinHppHπollisionsHμtHPHsqrt{s}gbHQH’τ VHJournaltoftHightEnergytPhysicsTH2018THZXYbTHY 5.4 2

79
snπlusivτHsτμrπhHχorHsupτrsymmτtryHinHppHπollisionsHμtHPHsqrt{s}gY[HQH’τ HusinψHrμzorHvμriμνlτsHμnρH
νoostτρHoνjτπtHiρτntiχiπμtionHinHzτroHμnρHonτHlτptonHχinμlHstμtτsVHJournaltoftHightEnergytPhysicsTH
2019THZXYcTHY

5.4 2

78 ~τμrπhHχorHτxπitτρHlτptonsHinHâ��â�� ˛‡HχinμlHstμtτsHinHprotonUprotonHπollisionsHμtHPHsqrt{mμthrm{s}}gY[HQH
’τ VHJournaltoftHightEnergytPhysicsTH2019THZXYcTHY 5.4 2

77 ~τμrπhHχorHμHhτμvyHriψψsHνosonHρτπμyinψHintoHtwoHliψhtτrHriψψsHνosonsHinHthτHˇ�ˇ�ννHχinμlHstμtτHμtHY[H
’τ VHJournaltoftHightEnergytPhysicsTH2021THZXZYTHY 5.4 2

76 ~τμrπhHχorHsupτrsymmτtryHusinψHriψψsHνosonHtoHρiphotonHρτπμysHμtHPHsqrt{s}HQHgHY[H’τ VHJournaltoft
HightEnergytPhysicsTH2019THZXYcTHY 5.4 2

75 yνsτrvμtionHoχHthτHzroρuπtionHoχH’hrττHwμssivτHqμuψτHlosonsHμtHsqrt−s]gY[HH’τ VHPhysicaltReviewt
LettersTH2020THYZ^THY^YbXZ 7.4 2

74 ’hτHproρuπtionHoχHisolμtτρHphotonsHinHzνzνHμnρHppHπollisionsHμtHPHsqrt{sα{mμthrm{xx}}}HQHgH^VXZH’τ VH
JournaltoftHightEnergytPhysicsTH2020THZXZXTHY 5.4 2

73 losτUoinstτinHπorrτlμtionsHoχHπhμrψτρHhμρronsHinHprotonUprotonHπollisionsHμtHPHsqrt{s}HQHgHY[H’τ VH
JournaltoftHightEnergytPhysicsTH2020THZXZXTHY 5.4 2

72 wτμsurτmτntHoχHthτHtτtHwμssHnistriνutionHμnρH’opH{uμrkHwμssHinHrμρroniπHnτπμysHoχHloostτρH’opH
{uμrksHinHppHmollisionsHμtHsqrt−s]gY[HH’τ VHPhysicaltReviewtLettersTH2020THYZ]THZXZXXY 7.4 2

71 ~tuρyHoχHπτntrμlHτxπlusivτHproρuπtionHinHprotonUprotonHπollisionsHμtHμnρHY[’τ VHEuropeantPhysicalt
JournaltCTH2020THbXTHaYb 4.2 2

70 ~τμrπhHχorHphysiπsHντyonρHthτHstμnρμrρHmoρτlHinHτvτntsHwithHjτtsHμnρHtwoHsμmτUsiψnHorHμtHlτμstH
thrττHπhμrψτρHlτptonsHinHprotonUprotonHπollisionsHμtVHEuropeantPhysicaltJournaltCTH2020THbXTHa^Z 4.2 2

69 ~τμrπhHχorHρμrkHphotonsHinHriψψsHνosonHproρuπtionHviμHvτπtorHνosonHχusionHinHprotonUprotonH
πollisionsHμtHPHsqrt{s}HQHgHY[H’τ VHJournaltoftHightEnergytPhysicsTH2021THZXZYTHY 5.4 2

68 knψulμrHμnμlysisHoχHthτHρτπμyHlSHUhHuRPbcZQS˛…S˛…â��HinHprotonUprotonHπollisionsHμtHPHsqrt{mμthrm{s}}HQHgH
bH’τ VHJournaltoftHightEnergytPhysicsTH2021THZXZYTHY 5.4 2

67 pirstHmτμsurτmτntHoχHlμrψτHμrτμHjτtHtrμnsvτrsτHmomτntumHspτπtrμHinHhτμvyUionHπollisionsVHJournalt
oftHightEnergytPhysicsTH2021THZXZYTHY 5.4 2
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66 ~τμrπhHχorHthτHproρuπtionHoχHχourHtopHquμrksHinHthτHsinψlτUlτptonHμnρHoppositτUsiψnHρilτptonHχinμlH
stμtτsHinHprotonUprotonHπollisionsHμtHPHsqrt{s}HQHgHY[H’τ VHJournaltoftHightEnergytPhysicsTH2019THZXYcTHY 5.4 2

65 ~τμrπhHχorH¯iHνosonsHρτπμyinψHtoHμHtopHμnρHμHνottomHquμrkHμtHsgY[’τ HinHthτHhμρroniπHχinμlHstμtτVH
PhysicstLetters,tSectiontB:tNuclear,tElementarytParticletandtHigh-EnergytPhysicsTH2021THbZXTHY[_^[^ 4.2 2

64 ~τμrπhHχorH¯HlosonHnτπμysHtoH’hrττHmhμrψτρHzionsVHPhysicaltReviewtLettersTH2019THYZZTHY^YbXZ 7.4 1

63 ~τμrπhHχorHxμrrowHr˛‡H}τsonμnπτsHinHzrotonUzrotonHmollisionsHμtHsqrt−s]gY[HH’τ VHPhysicaltReviewt
LettersTH2019THYZZTHXbYbX] 7.4 1

62 oviρτnπτHχorH’opH{uμrkHzroρuπtionHinHxuπlτusUxuπlτusHmollisionsVHPhysicaltReviewtLettersTH2020TH
YZ^THZZZXXY 7.4 1

61
~τμrπhHχorHsupτrsymmτtryHinHprotonUprotonHπollisionsHμtHPHsqrt{s}HQHgHY[H’τ HinHτvτntsHwithH
hiψhUmomτntumHℓHνosonsHμnρHmissinψHtrμnsvτrsτHmomτntumVHJournaltoftHightEnergytPhysicsTH2020TH
ZXZXTHY

5.4 1

60 ~τμrπhHχorHμnHτxπitτρHlτptonHthμtHρτπμysHviμHμHπontμπtHintτrμπtionHtoHμHlτptonHμnρHtwoHjτtsHinH
protonUprotonHπollisionsHμtHPHsqrt{s}HQHgHY[H’τ VHJournaltoftHightEnergytPhysicsTH2020THZXZXTHY 5.4 1

59 ~τμrπhHχorHtopHsquμrkHpμirHproρuπtionHinHμHχinμlHstμtτHwithHtwoHtμuHlτptonsHinHprotonUprotonH
πollisionsHμtHPHsqrt{s}HQHgHY[H’τ VHJournaltoftHightEnergytPhysicsTH2020THZXZXTHY 5.4 1

58 oviρτnπτHχorH±P[baZQHinHzνUzνHmollisionsHμnρH~tuρiτsHoχHitsHzromptHzroρuπtionHμtH
sqrt−sα{xx}]g^VXZHH’τ VVHPhysicaltReviewtLettersTH2022THYZbTHX[ZXXY 7.4 1

57 wτμsurτmτntHoχHνHhμρronHliχτtimτsHinHppHπollisionsHμtHPsqrt{s}HgHbQHPTtτxtH{’τ}tτxtH{ }QH2018THabTHY 1

56 ~τμrπhHχorHπhμrψinoUnτutrμlinoHproρuπtionHinHτvτntsHwithHriψψsHμnρH¯HνosonsHusinψHY[aHχνâ��YHoχH
protonUprotonHπollisionsHμtHPHsqrt{s}HQHgHY[H’τ VHJournaltoftHightEnergytPhysicsTH2021THZXZYTHY 5.4 1

55 wτμsurτmτntsHoχHthτHppHUhH¯´–˛‡˛‡HμnρHppHUhHℓ˛‡˛‡HπrossHsτπtionsHμtHPHsqrt{mμthrm{s}}HQHgHY[H’τ HμnρH
limitsHonHμnomμlousHquμrtiπHψμuψτHπouplinψsVHJournaltoftHightEnergytPhysicsTH2021THZXZYTHY 5.4 1

54 ~tuρyHoχHthτHPH{mμthrm{l}}Ξ{S}toHmμthrm{t}WuppsiHovτrlinτ{vμmνρμ}mμthrm{p}HQHρτπμyHinH
protonUprotonHπollisionsHμtHPHsqrt{s}HQHgHbH’τ VHJournaltoftHightEnergytPhysicsTH2019THZXYcTHY 5.4 1

53 snπlusivτHsτμrπhHχorHhiψhlyHνoostτρHriψψsHνosonsHρτπμyinψHtoHνottomHquμrkUμntiquμrkHpμirsHinH
protonUprotonHπollisionsHμtHPHsqrt{s}HQHgHY[H’τ VHJournaltoftHightEnergytPhysicsTH2020THZXZXTHY 5.4 1

52 wτμsurτmτntHoχHthτHπrossHsτπtionHχorHPHmμthrm{t}ovτrlinτ{mμthrm{t}}HQHproρuπtionHwithHμρρitionμlH
jτtsHμnρHνHjτtsHinHppHπollisionsHμtHPHsqrt{s}HQHgHY[H’τ VHJournaltoftHightEnergytPhysicsTH2020THZXZXTHY 5.4 1

51 wτμsurτmτntHoχHρiχχτrτntiμlHπrossHsτπtionsHχorHℓHνosonsHproρuπτρHinHμssoπiμtionHwithHπhμrmHjτtsHinH
ppHπollisionsHμtHPHsqrt{s}HQHgHY[H’τ VHJournaltoftHightEnergytPhysicsTH2021THZXZYTHY 5.4 1

50 nτvτlopmτntHμnρHvμliρμtionHoχHro}¯sq´ aHtunτsHχromHmw~HunρτrlyinψUτvτntHmτμsurτmτntsVH
EuropeantPhysicaltJournaltCTH2021THbYTH[YZ 4.2 1

49 yνsτrvμtionHoχHμHxτwHoxπitτρHlτμutyH~trμnψτHlμryonHnτπμyinψHtoH˛�α{ν}Ξ{U}ˇ�Ξ{S}ˇ�Ξ{U}VHPhysicalt
ReviewtLettersTH2021THYZ_THZ^ZXX[ 7.4 1
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48 ~τμrπhHχorHthτHlτptonHχlμvorHviolμtinψHρτπμyHˇ�HUhH[˛…HinHprotonUprotonHπollisionsHμtHPHsqrt{mμthrm{s}}HQHgH
Y[H’τ VHJournaltoftHightEnergytPhysicsTH2021THZXZYTHY 5.4 1

47 ~tuρiτsHoχHπhμrmHμnρHντμutyHhμρronHlonψUrμnψτHπorrτlμtionsHinHppHμnρHpzνHπollisionsHμtHvrmH
τnτrψiτsVHPhysicstLetters,tSectiontB:tNuclear,tElementarytParticletandtHigh-EnergytPhysicsTH2021THbY[THY[_X[_4.2 1

46 yνsτrvμtionHoχHthτHℓUhˇ�â��Ξ{S}â��Ξ{U}HnτπμyHinHppHmollisionsHμtHsqrt−s]gY[HH’τ VHPhysicaltReviewtLettersTH
2018THYZYTHY]YbXY 7.4 1

45 ~τμrπhHχorHzμirUzroρuπτρH}τsonμnπτsHoμπhHnτπμyinψHintoHμtHvτμstHpourH{uμrksHinHzrotonUzrotonH
mollisionsHμtHsqrt−s]gY[HH’τ VHPhysicaltReviewtLettersTH2018THYZYTHY]YbXZ 7.4 1

44 monstrμintsHonHthτHsnitiμlH~tμtτHoχHzνUzνHmollisionsHviμHwτμsurτmτntsHoχHℓUlosonHYiτlρsHμnρH
kzimuthμlHknisotropyHμtHsqrt−sα{xx}]g^VXZHH’τ VHPhysicaltReviewtLettersTH2021THYZaTHYXZXXZ 7.4 1

43 wτμsurτmτntHoχHthτHμzimuthμlHμnisotropyHoχHμnρHmτsonsHinHzνzνHπollisionsHμtHsxxg^VXZ’τ VH
PhysicstLetters,tSectiontB:tNuclear,tElementarytParticletandtHigh-EnergytPhysicsTH2021THbYcTHY[_[b^ 4.2 1

42 yνsτrvμtionHoχHporwμrρHxτutronHwultipliπityHnτpτnρτnπτHoχHnimuonHkπoplμnμrityHinH
–ltrμpτriphτrμlHzνUzνHmollisionsHμtHsqrt−sα{xx}]g^VXZHH’τ VHPhysicaltReviewtLettersTH2021THYZaTHYZZXXY 7.4 1

41
~τμrπhHχorHχlμvorUπhμnψinψHnτutrμlHπurrτntHintτrμπtionsHoχHthτHtopHquμrkHμnρHthτHriψψsHνosonH
ρτπμyinψHtoHμHνottomHquμrkUμntiquμrkHpμirHμtHLLHsqrt{s}HLLHgHY[H’τ VHJournaltoftHightEnergytPhysicsTH
2022THZXZZTHY

5.4 1

40 ~τμrπhHχorHμHhτμvyHrτsonμnπτHρτπμyinψHtoHμHtopHquμrkHμnρHμH¯HνosonHμtHLLHsqrt{s}HLLHgHY[H’τ HinHthτH
χullyHhμρroniπHχinμlHstμtτVHJournaltoftHightEnergytPhysicsTH2021THZXZYTHY 5.4 1

39
wτμsurτmτntHoχHρouνlτUpμrtonHsπμttτrinψHinHinπlusivτHproρuπtionHoχHχourHjτtsHwithHlowHtrμnsvτrsτH
momτntumHinHprotonUprotonHπollisionsHμtHLLHsqrt{s}HLLHgHY[H’τ VHJournaltoftHightEnergytPhysicsTH
2022THZXZZTHY

5.4 0

38 ~tuρyHoχHquμrkHμnρHψluonHjτtHsuνstruπturτHinHℓSjτtHμnρHρijτtHτvτntsHχromHppHπollisionsVHJournaltoft
HightEnergytPhysicsTH2022THZXZZTHY 5.4 0

37
~τμrπhHχorH¯˛‡HrτsonμnπτsHinHprotonUprotonHπollisionsHμtHsgY[H’τ HusinψHhμρroniπHρτπμysHoχH
vorτntzUνoostτρH¯HνosonsVHPhysicstLetters,tSectiontB:tNuclear,tElementarytParticletandtHigh-Energyt
PhysicsTH2022THbZ_THY[_bbb

4.2 0

36 wτμsurτmτntHoχHsinψlτUρiχχrμπtivτHρijτtHproρuπtionHinHprotonUprotonHπollisionsHμtHwithHthτHmw~HμnρH
’y’owHτxpτrimτntsVHEuropeantPhysicaltJournaltCTH2020THbXTHYY_] 4.2 0

35 wτμsurτmτntsHoχHthτHolτπtrowτμkHniνosonHzroρuπtionHmrossH~τπtionsHinHzrotonUzrotonHmollisionsH
μtHsqrt−s]g^VXZHH’τ H–sinψHvτptoniπHnτπμysVHPhysicaltReviewtLettersTH2021THYZaTHYcYbXY 7.4 0

34 yνsτrvμtionHoχHt¯HproρuπtionHinHthτHsinψlτUlτptonHπhμnnτlHinHppHπollisionsHμtHPHsqrt{s}HQHgHY[H’τ VH
JournaltoftHightEnergytPhysicsTH2021THZXZYTHY 5.4 0

33 wτμsurτmτntHoχHνHjτtHshμpτsHinHprotonUprotonHπollisionsHμtHPHsqrt{s}HQHgH^VXZH’τ VHJournaltoftHight
EnergytPhysicsTH2021THZXZYTHY 5.4 0

32 ~tuρyHoχHnrτllUYμnHρimuonHproρuπtionHinHprotonUlτμρHπollisionsHμtHPHsqrt{sα{mμthrm{xx}}}HQHgHbVY_H
’τ VHJournaltoftHightEnergytPhysicsTH2021THZXZYTHY 5.4 0

31 snUmτρiumHmoρiχiπμtionHoχHρijτtsHinHzνzνHπollisionsHμtHPHsqrt{sα{mμthrm{xx}}}HQHgH^VXZH’τ VHJournalt
oftHightEnergytPhysicsTH2021THZXZYTHY 5.4 0
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30 wτμsurτmτntHoχHthτH¯˛‡HzroρuπtionHmrossH~τπtionHinHzrotonUzrotonHmollisionsHμtHsqrt−s]gY[HH’τ H
μnρHmonstrμintsHonHoχχτπtivτHpiτlρH’hτoryHmoτχχiπiτntsVHPhysicaltReviewtLettersTH2021THYZ_THZ^ZXXZ 7.4 0

29 wτμsurτmτntHoχHthτHtopHquμrkHpμirHproρuπtionHπrossHsτπtionHinHρilτptonHχinμlHstμtτsHπontμininψHonτH
ˇ�HlτptonHinHppHπollisionsHμtHPHsqrt{s}HQHgHY[H’τ VHJournaltoftHightEnergytPhysicsTH2020THZXZXTHY 5.4 0

28 ~τμrπhHχorHthτHrμrτHρτπμyHoχHthτH¯HνosonHintoHμHpionHμnρHμHphotonHinHprotonUprotonHπollisionsHμtH
sgY[’τ VHPhysicstLetters,tSectiontB:tNuclear,tElementarytParticletandtHigh-EnergytPhysicsTH2021THbYcTHY[_]Xc4.2 0

27 ~τμrπhHχorHμHhτμvyHvτπtorHrτsonμnπτHρτπμyinψHtoHμH´ νosonHμnρHμHriψψsHνosonHinHprotonUprotonH
πollisionsHμtVHEuropeantPhysicaltJournaltCTH2021THbYTH_bb 4.2 0

26
pirstHmτμsurτmτntHoχHthτHπrossHsτπtionHχorHtopHquμrkHpμirHproρuπtionHwithHμρρitionμlHπhμrmHjτtsH
usinψHρilτptoniπHχinμlHstμtτsHinHppHπollisionsHμtHsgY[’τ VHPhysicstLetters,tSectiontB:tNuclear,t
ElementarytParticletandtHigh-EnergytPhysicsTH2021THbZXTHY[_^_^

4.2 0

25 wτμsurτmτntsHoχHμnψulμrHρistμnπτHμnρHmomτntumHrμtioHρistriνutionsHinHthrττUjτtHμnρHSHtwoUjτtH
χinμlHstμtτsHinHπollisionsVHEuropeantPhysicaltJournaltCTH2021THbYTHb^Z 4.2 0

24 wτμsurτmτntHoχHthτHsnπlusivτHμnρHniχχτrτntiμlHriψψsHlosonHzroρuπtionHmrossH~τπtionsHinHthτHnτπμyH
woρτHtoHμHzμirHoχHˇ�HvτptonsHinHppHmollisionsHμtHsqrt−s]gY[HH’τ VVHPhysicaltReviewtLettersTH2022THYZbTHXbYbX 7̂.4 0

23
snπlusivτHμnρHρiχχτrτntiμlHπrossHsτπtionHmτμsurτmτntsHoχHsinψlτHtopHquμrkHproρuπtionHinHμssoπiμtionH
withHμHℓHνosonHinHprotonUprotonHπollisionsHμtHLLHsqrt{s}HLLHgHY[H’τ VHJournaltoftHightEnergytPhysicsTH
2022THZXZZTHY

5.4 0

22 ~τμrπhHχorHlonψUlivτρHpμrtiπlτsHρτπμyinψHtoHlτptonsHwithHlμrψτHimpμπtHpμrμmτtτrHinHprotonUprotonH
πollisionsHμtHVVHEuropeantPhysicaltJournaltCTH2022THbZTHY^[ 4.2 0

21 ~τμrπhHχorHlonψUlivτρHpμrtiπlτsHproρuπτρHinHμssoπiμtionHwithHμHℓHνosonHinHprotonUprotonHπollisionsHμtH
LLHsqrt{s}HLLHgHY[H’τ VHJournaltoftHightEnergytPhysicsTH2022THZXZZTHY 5.4 0

20 –sinψHℓHlosonHovτntsHtoH~tuρyHzμrtonUwτρiumHsntτrμπtionsHinHzνUzνHmollisionsVVHPhysicaltReviewt
LettersTH2022THYZbTHYZZ[XY 7.4 0

19 kHnτwHπμliνrμtionHmτthoρHχorHπhμrmHjτtHiρτntiχiπμtionHvμliρμtτρHwithHprotonUprotonHπollisionHτvτntsH
μtHâ��sHgHY[H’τ VHJournaltoftInstrumentationTH2022THYaTHzX[XY] 1 0

18 ~τμrπhHχorHstronψlyHintτrμπtinψHmμssivτHpμrtiπlτsHψτnτrμtinψHtrμπklτssHjτtsHinHprotonUprotonH
πollisionsHμtHVVHEuropeantPhysicaltJournaltCTH2022THbZTHZY[ 4.2 0

17 ~τμrπhHχorHlowUmμssHρilτptonHrτsonμnπτsHinHriψψsHνosonHρτπμysHtoHχourUlτptonHχinμlHstμtτsHinH
protonUprotonHπollisionsHμtHVVHEuropeantPhysicaltJournaltCTH2022THbZTHZcX 4.2 0

16 wτμsurτmτntHoχHthτHinπlusivτHμnρHρiχχτrτntiμlHtLLHovτrlinτ{t}HLL˛‡HπrossHsτπtionsHinHthτHsinψlτUlτptonH
πhμnnτlHμnρHop’HintτrprτtμtionHμtHLLHsqrt{s}HLLHgHY[H’τ VHJournaltoftHightEnergytPhysicsTH2021THZXZYTHY 5.4 0

15 wτμsurτmτntHoχHthτHtopHquμrkHmμssHusinψHτvτntsHwithHμHsinψlτHrτπonstruπtτρHtopHquμrkHinHppH
πollisionsHμtHLLHsqrt{s}HLLHgHY[H’τ VHJournaltoftHightEnergytPhysicsTH2021THZXZYTHY 5.4 0

14 zroνinψHτχχτπtivτHχiτlρHthτoryHopτrμtorsHinHthτHμssoπiμtτρHproρuπtionHoχHtopHquμrksHwithHμHℓHνosonH
inHmultilτptonHχinμlHstμtτsHμtHLLHsqrt{s}HLLHgHY[H’τ VHJournaltoftHightEnergytPhysicsTH2021THZXZYTHY 5.4 0

13 ~τμrπhHχorHvonψUvivτρHzμrtiπlτsHnτπμyinψHinHthτHmw~HonρHmμpHwuonHnτtτπtorsHinHzrotonUzrotonH
mollisionsHμtHsqrt−s]gY[HH’τ VVHPhysicaltReviewtLettersTH2021THYZaTHZ_YbX] 7.4 0
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12
~τμrπhHχorHsupτrsymmτtryHinHχinμlHstμtτsHwithHtwoHorHthrττHsoχtHlτptonsHμnρHmissinψHtrμnsvτrsτH
momτntumHinHprotonUprotonHπollisionsHμtHLLHsqrt{s}HLLHgHY[H’τ VHJournaltoftHightEnergytPhysicsTH
2022THZXZZTHY

5.4 0

11 ~τμrπhHχorHμHriψhtUhμnρτρH¯HνosonHμnρHμHhτμvyHnτutrinoHinHprotonUprotonHπollisionsHμtHLLHsqrt{s}HLLH
gHY[H’τ VHJournaltoftHightEnergytPhysicsTH2022THZXZZTHY 5.4 0

10 ~τμrπhHχorHμHhτμvyHrτsonμnπτHρτπμyinψHintoHμHtopHquμrkHμnρHμH¯HνosonHinHthτHlτptonSjτtsHχinμlHstμtτH
μtHLLHsqrt{s}HLLHgHY[H’τ VHJournaltoftHightEnergytPhysicsTH2022THZXZZTHY 5.4 0

9 ~τμrπhHχorHhτμvyHrτsonμnπτsHρτπμyinψHtoHℓℓHorHℓ¯HμnρHμxionUlikτHpμrtiπlτsHmτρiμtinψHnonrτsonμntH
ℓℓHorHℓrHproρuπtionHμtHLLHsqrt{s}HLLHgHY[H’τ VHJournaltoftHightEnergytPhysicsTH2022THZXZZTHY 5.4 0

8 wτμsurτmτntHμnρH{mnHμnμlysisHoχHρouνlτUρiχχτrτntiμlHinπlusivτHjτtHπrossHsτπtionsHinHprotonUprotonH
πollisionsHμtHLLHsqrt{s}HLLHgHY[H’τ VHJournaltoftHightEnergytPhysicsTH2022THZXZZTHY 5.4 0

7 ~τμrπhHχorHτlτπtrowτμkHproρuπtionHoχHπhμrψinosHμnρHnτutrμlinosHinHprotonUprotonHπollisionsHμtHLLH
sqrt{s}HLLHgHY[H’τ VHJournaltoftHightEnergytPhysicsTH2022THZXZZTHY 5.4 0

6
wτμsurτmτntsHoχHthτHρiχχτrτntiμlHπrossHsτπtionsHoχHthτHproρuπtionHoχHℓHSHjτtsHμnρH˛‡HSHjτtsHμnρHoχHℓH
νosonHτmissionHπollinτμrHwithHμHjτtHinHppHπollisionsHμtHPHsqrt{s}HQHgHY[H’τ VHJournaltoftHightEnergyt
PhysicsTH2021THZXZYTHY

5.4

5
wτμsurτmτntHoχHthτHℓHνosonHρiχχτrτntiμlHproρuπtionHπrossHsτπtionHusinψHitsHinvisiνlτHρτπμyHmoρτHPℓH
UhHPHnuHovτrlinτ{nu}HQQHinHprotonUprotonHπollisionsHμtHPHsqrt{s}HQHgHY[H’τ VHJournaltoftHightEnergytPhysicsTH
2021THZXZYTHY

5.4

4 ~τμrπhHχorHzhysiπsHντyonρHthτH~tμnρμrρHwoρτlHinHovτntsHwithHyvτrlμppinψHzhotonsHμnρHtτtsVH
PhysicaltReviewtLettersTH2019THYZ[THZ]YbXY 7.4

3 ~tuρyHoχHρijτtHτvτntsHwithHlμrψτHrμpiρityHsτpμrμtionHinHprotonUprotonHπollisionsHμtHLLHsqrt{s}HLLHgH
ZVa_H’τ VHJournaltoftHightEnergytPhysicsTH2022THZXZZTHY 5.4

2 wτμsurτmτntHoχHpromptHopτnUπhμrmHproρuπtionHπrossHsτπtionsHinHprotonUprotonHπollisionsHμtHLLH
sqrt{s}HLLHgHY[H’τ VHJournaltoftHightEnergytPhysicsTH2021THZXZYTHY 5.4

1 wτμsurτmτntHoχHthτHinπlusivτHLLHmμthrm{t}ovτrlinτ{mμthrm{t}}HLLHproρuπtionHπrossHsτπtionHinH
protonUprotonHπollisionsHμtHLLHsqrt{s}HLLHgH^VXZH’τ VHJournaltoftHightEnergytPhysicsTH2022THZXZZTHY 5.4
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