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355
wτμsurτmτntHoχHρouνlτUpμrtonHsπμttτrinψHinHinπlusivτHproρuπtionHoχHχourHjτtsHwithHlowHtrμnsvτrsτH
momτntumHinHprotonUprotonHπollisionsHμtHLLHsqrt{s}HLLHgHY[H‘τ–VHJournaloofoHighoEnergyoPhysicsTH
2022THZXZZTHY

5.4 0

354 ~tuρyHoχHquμrkHμnρHψluonHjτtHsuνstruπturτHinHZSjτtHμnρHρijτtHτvτntsHχromHppHπollisionsVHJournaloofo
HighoEnergyoPhysicsTH2022THZXZZTHY 5.4 0

353
snπlusivτHμnρHρiχχτrτntiμlHπrossHsτπtionHmτμsurτmτntsHoχHsinψlτHtopHquμrkHproρuπtionHinHμssoπiμtionH
withHμHZHνosonHinHprotonUprotonHπollisionsHμtHLLHsqrt{s}HLLHgHY[H‘τ–VHJournaloofoHighoEnergyoPhysicsTH
2022THZXZZTHY

5.4 0

352
~τμrπhHχorHχlμvorUπhμnψinψHnτutrμlHπurrτntHintτrμπtionsHoχHthτHtopHquμrkHμnρHthτHriψψsHνosonH
ρτπμyinψHtoHμHνottomHquμrkUμntiquμrkHpμirHμtHLLHsqrt{s}HLLHgHY[H‘τ–VHJournaloofoHighoEnergyoPhysicsTH
2022THZXZZTHY

5.4 1

351 ~τμrπhHχorHlonψUlivτρHpμrtiπlτsHρτπμyinψHtoHlτptonsHwithHlμrψτHimpμπtHpμrμmτtτrHinHprotonUprotonH
πollisionsHμtHVVHEuropeanoPhysicaloJournaloCTH2022THbZTHY^[ 4.2 0

350 ~tuρyHoχHρijτtHτvτntsHwithHlμrψτHrμpiρityHsτpμrμtionHinHprotonUprotonHπollisionsHμtHLLHsqrt{s}HLLHgH
ZVa_H‘τ–VHJournaloofoHighoEnergyoPhysicsTH2022THZXZZTHY 5.4

349 ~τμrπhHχorHlowUmμssHρilτptonHrτsonμnπτsHinHriψψsHνosonHρτπμysHtoHχourUlτptonHχinμlHstμtτsHinH
protonUprotonHπollisionsHμtHVVHEuropeanoPhysicaloJournaloCTH2022THbZTHZcX 4.2 0

348
{uμlityHπontrolHoχHmμssUproρuπτρHqowHρτtτπtorsHχorHthτHmw~HqoYWYHmuonHupψrμρτVHNuclearo
InstrumentsoandoMethodsoinoPhysicsoResearch,oSectionoA:oAccelerators,oSpectrometers,oDetectorsoando
AssociatedoEquipmentTH2022THY__aY_

1.2 0

347
~τμrπhHχorHsupτrsymmτtryHinHχinμlHstμtτsHwithHtwoHorHthrττHsoχtHlτptonsHμnρHmissinψHtrμnsvτrsτH
momτntumHinHprotonUprotonHπollisionsHμtHLLHsqrt{s}HLLHgHY[H‘τ–VHJournaloofoHighoEnergyoPhysicsTH
2022THZXZZTHY

5.4 0

346 ~τμrπhHχorHμHriψhtUhμnρτρH—HνosonHμnρHμHhτμvyHnτutrinoHinHprotonUprotonHπollisionsHμtHLLHsqrt{s}HLLH
gHY[H‘τ–VHJournaloofoHighoEnergyoPhysicsTH2022THZXZZTHY 5.4 0

345 ~τμrπhHχorHμHhτμvyHrτsonμnπτHρτπμyinψHintoHμHtopHquμrkHμnρHμH—HνosonHinHthτHlτptonSjτtsHχinμlHstμtτH
μtHLLHsqrt{s}HLLHgHY[H‘τ–VHJournaloofoHighoEnergyoPhysicsTH2022THZXZZTHY 5.4 0

344 ~τμrπhHχorHhτμvyHrτsonμnπτsHρτπμyinψHtoHZZHorHZ—HμnρHμxionUlikτHpμrtiπlτsHmτρiμtinψHnonrτsonμntH
ZZHorHZrHproρuπtionHμtHLLHsqrt{s}HLLHgHY[H‘τ–VHJournaloofoHighoEnergyoPhysicsTH2022THZXZZTHY 5.4 0

343 wτμsurτmτntHμnρH{mnHμnμlysisHoχHρouνlτUρiχχτrτntiμlHinπlusivτHjτtHπrossHsτπtionsHinHprotonUprotonH
πollisionsHμtHLLHsqrt{s}HLLHgHY[H‘τ–VHJournaloofoHighoEnergyoPhysicsTH2022THZXZZTHY 5.4 0

342 ~τμrπhHχorHτlτπtrowτμkHproρuπtionHoχHπhμrψinosHμnρHnτutrμlinosHinHprotonUprotonHπollisionsHμtHLLH
sqrt{s}HLLHgHY[H‘τ–VHJournaloofoHighoEnergyoPhysicsTH2022THZXZZTHY 5.4 0

341 wτμsurτmτntHoχHthτHinπlusivτHLLHmμthrm{t}ovτrlinτ{mμthrm{t}}HLLHproρuπtionHπrossHsτπtionHinH
protonUprotonHπollisionsHμtHLLHsqrt{s}HLLHgH^VXZH‘τ–VHJournaloofoHighoEnergyoPhysicsTH2022THZXZZTHY 5.4

340 wτμsurτmτntsHoχHthτHolτπtrowτμkHniνosonHzroρuπtionHmrossH~τπtionsHinHzrotonUzrotonHmollisionsH
μtHsqrt−s]g^VXZHH‘τ–H’sinψHvτptoniπHnτπμysVHPhysicaloReviewoLettersTH2021THYZaTHYcYbXY 7.4 0

339 momνinτρHsτμrπhτsHχorHthτHproρuπtionHoχHsupτrsymmτtriπHtopHquμrkHpμrtnτrsHinHprotonUprotonH
πollisionsHμtVHEuropeanoPhysicaloJournaloCTH2021THbYTHcaX 4.2 3
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338 ~τμrπhHχorHμHhτμvyHriψψsHνosonHρτπμyinψHintoHtwoHliψhtτrHriψψsHνosonsHinHthτHˇ�ˇ�ννHχinμlHstμtτHμtHY[H
‘τ–VHJournaloofoHighoEnergyoPhysicsTH2021THZXZYTHY 5.4 2

337 ~τμrπhHχorHnτwHpμrtiπlτsHinHτvτntsHwithHτnτrψτtiπHjτtsHμnρHlμrψτHmissinψHtrμnsvτrsτHmomτntumHinH
protonUprotonHπollisionsHμtHLLHsqrt{s}HLLHgHY[H‘τ–VHJournaloofoHighoEnergyoPhysicsTH2021THZXZYTHY 5.4 3

336 yνsτrvμtionHoχHt—HproρuπtionHinHthτHsinψlτUlτptonHπhμnnτlHinHppHπollisionsHμtHPHsqrt{s}HQHgHY[H‘τ–VH
JournaloofoHighoEnergyoPhysicsTH2021THZXZYTHY 5.4 0

335 ~τμrπhHχorHπhμrψinoUnτutrμlinoHproρuπtionHinHτvτntsHwithHriψψsHμnρH—HνosonsHusinψHY[aHχνâ��YHoχH
protonUprotonHπollisionsHμtHPHsqrt{s}HQHgHY[H‘τ–VHJournaloofoHighoEnergyoPhysicsTH2021THZXZYTHY 5.4 1

334 wτμsurτmτntsHoχHthτHppHUhH—´–˛‡˛‡HμnρHppHUhHZ˛‡˛‡HπrossHsτπtionsHμtHPHsqrt{mμthrm{s}}HQHgHY[H‘τ–HμnρH
limitsHonHμnomμlousHquμrtiπHψμuψτHπouplinψsVHJournaloofoHighoEnergyoPhysicsTH2021THZXZYTHY 5.4 1

333 ~τμrπhHχorHρμrkHphotonsHinHriψψsHνosonHproρuπtionHviμHvτπtorHνosonHχusionHinHprotonUprotonH
πollisionsHμtHPHsqrt{s}HQHgHY[H‘τ–VHJournaloofoHighoEnergyoPhysicsTH2021THZXZYTHY 5.4 2

332 wτμsurτmτntsHoχHproρuπtionHπrossHsτπtionsHμnρHπonstrμintsHonHμnomμlousHtriplτHψμuψτHπouplinψsH
μtVHEuropeanoPhysicaloJournaloCTH2021THbYTHZXX 4.2 5

331 wτμsurτmτntHoχHthτHinπlusivτHμnρHρiχχτrτntiμlHriψψsHνosonHproρuπtionHπrossHsτπtionsHinHthτH
lτptoniπH——HρτπμyHmoρτHμtHPHsqrt{s}HQHgHY[H‘τ–VHJournaloofoHighoEnergyoPhysicsTH2021THZXZYTHY 5.4 3

330
~τμrπhHχorHnonrτsonμntHriψψsHνosonHpμirHproρuπtionHinHχinμlHstμtτsHwithHtwoHνottomHquμrksHμnρH
twoHphotonsHinHprotonUprotonHπollisionsHμtHPHsqrt{s}HQHgHY[H‘τ–VHJournaloofoHighoEnergyoPhysicsTH2021TH
ZXZYTHY

5.4 4

329 ~τμrπhHχorHnτwHphysiπsHinHtopHquμrkHproρuπtionHwithHμρρitionμlHlτptonsHinHprotonUprotonHπollisionsH
μtHPHsqrt{s}HQHgHY[H‘τ–HusinψHτχχτπtivτHχiτlρHthτoryVHJournaloofoHighoEnergyoPhysicsTH2021THZXZYTHY 5.4 4

328 wτμsurτmτntHoχHρiχχτrτntiμlHπrossHsτπtionsHχorHZHνosonsHproρuπτρHinHμssoπiμtionHwithHπhμrmHjτtsHinH
ppHπollisionsHμtHPHsqrt{s}HQHgHY[H‘τ–VHJournaloofoHighoEnergyoPhysicsTH2021THZXZYTHY 5.4 1

327
~τμrπhHχorHsupτrsymmτtryHinHχinμlHstμtτsHwithHtwoHoppositτlyHπhμrψτρHsμmτUχlμvorHlτptonsHμnρH
missinψHtrμnsvτrsτHmomτntumHinHprotonUprotonHπollisionsHμtHPHsqrt{s}HQHgHY[H‘τ–VHJournaloofoHigho
EnergyoPhysicsTH2021THZXZYTHY

5.4 6

326 nτvτlopmτntHμnρHvμliρμtionHoχHro}—sq´ aHtunτsHχromHmw~HunρτrlyinψUτvτntHmτμsurτmτntsVH
EuropeanoPhysicaloJournaloCTH2021THbYTH[YZ 4.2 1

325 rk—mH~τμrπhHχorHriψhUmμssHwiπroquμsμrsVHAstrophysicaloJournaloLettersTH2021THcYZTHv] 7.9 0

324 knψulμrHμnμlysisHoχHthτHρτπμyHlSHUhHuRPbcZQS˛…S˛…â��HinHprotonUprotonHπollisionsHμtHPHsqrt{mμthrm{s}}HQHgH
bH‘τ–VHJournaloofoHighoEnergyoPhysicsTH2021THZXZYTHY 5.4 2

323 wτμsurτmτntHoχHthτHriψψsHνosonHproρuπtionHrμtτHinHμssoπiμtionHwithHtopHquμrksHinHχinμlHstμtτsHwithH
τlτπtronsTHmuonsTHμnρHhμρroniπμllyHρτπμyinψHtμuHlτptonsHμtVHEuropeanoPhysicaloJournaloCTH2021THbYTH[ab 4.2 5

322 wτμsurτmτntHoχHνHjτtHshμpτsHinHprotonUprotonHπollisionsHμtHPHsqrt{s}HQHgH^VXZH‘τ–VHJournaloofoHigho
EnergyoPhysicsTH2021THZXZYTHY 5.4 0

321 pirstHmτμsurτmτntHoχHlμrψτHμrτμHjτtHtrμnsvτrsτHmomτntumHspτπtrμHinHhτμvyUionHπollisionsVHJournalo
ofoHighoEnergyoPhysicsTH2021THZXZYTHY 5.4 2
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320 ~tuρyHoχHnrτllU±μnHρimuonHproρuπtionHinHprotonUlτμρHπollisionsHμtHPHsqrt{sα{mμthrm{xx}}}HQHgHbVY_H
‘τ–VHJournaloofoHighoEnergyoPhysicsTH2021THZXZYTHY 5.4 0

319
wτμsurτmτntsHoχHthτHρiχχτrτntiμlHπrossHsτπtionsHoχHthτHproρuπtionHoχHZHSHjτtsHμnρH˛‡HSHjτtsHμnρHoχHZH
νosonHτmissionHπollinτμrHwithHμHjτtHinHppHπollisionsHμtHPHsqrt{s}HQHgHY[H‘τ–VHJournaloofoHighoEnergyo
PhysicsTH2021THZXZYTHY

5.4

318 snUmτρiumHmoρiχiπμtionHoχHρijτtsHinHzνzνHπollisionsHμtHPHsqrt{sα{mμthrm{xx}}}HQHgH^VXZH‘τ–VHJournalo
ofoHighoEnergyoPhysicsTH2021THZXZYTHY 5.4 0

317
wτμsurτmτntHoχHthτHZHνosonHρiχχτrτntiμlHproρuπtionHπrossHsτπtionHusinψHitsHinvisiνlτHρτπμyHmoρτHPZH
UhHPHnuHovτrlinτ{nu}HQQHinHprotonUprotonHπollisionsHμtHPHsqrt{s}HQHgHY[H‘τ–VHJournaloofoHighoEnergyoPhysicsTH
2021THZXZYTHY

5.4

316 wτμsurτmτntHoχHthτH—˛‡HzroρuπtionHmrossH~τπtionHinHzrotonUzrotonHmollisionsHμtHsqrt−s]gY[HH‘τ–H
μnρHmonstrμintsHonHoχχτπtivτHpiτlρH‘hτoryHmoτχχiπiτntsVHPhysicaloReviewoLettersTH2021THYZ_THZ^ZXXZ 7.4 0

315 wτμsurτmτntsHoχHproρuπtionHπrossHsτπtionsHoχHthτHriψψsHνosonHinHthτHχourUlτptonHχinμlHstμtτHinH
protonUprotonHπollisionsHμtVHEuropeanoPhysicaloJournaloCTH2021THbYTH]bb 4.2 5

314 yνsτrvμtionHoχHμHxτwHoxπitτρHlτμutyH~trμnψτHlμryonHnτπμyinψHtoH˛�α{ν}Ξ{U}ˇ�Ξ{S}ˇ�Ξ{U}VHPhysicalo
ReviewoLettersTH2021THYZ_THZ^ZXX[ 7.4 1

313 zτrχormμnπτHoχHthτHmw~HmuonHtriψψτrHsystτmHinHprotonUprotonHπollisionsHμtHâ��PsQHgHY[VHJournaloofo
InstrumentationTH2021THY_THzXaXXY 1 2

312 wτμsurτmτntsHoχHriψψsHνosonHproρuπtionHπrossHsτπtionsHμnρHπouplinψsHinHthτHρiphotonHρτπμyH
πhμnnτlHμtHPHsqrt{mμthrm{s}}HQHgHY[H‘τ–VHJournaloofoHighoEnergyoPhysicsTH2021THZXZYTHY 5.4 3

311 ~τμrπhHχorHrτsonμntHμnρHnonrτsonμntHnτwHphτnomτnμHinHhiψhUmμssHρilτptonHχinμlHstμtτsHμtHPHsqrt{s}H
QHgHY[H‘τ–VHJournaloofoHighoEnergyoPhysicsTH2021THZXZYTHY 5.4 5

310 ~τμrπhHχorHthτHlτptonHχlμvorHviolμtinψHρτπμyHˇ�HUhH[˛…HinHprotonUprotonHπollisionsHμtHPHsqrt{mμthrm{s}}HQHgH
Y[H‘τ–VHJournaloofoHighoEnergyoPhysicsTH2021THZXZYTHY 5.4 1

309 ~τμrπhHχorHρμrkHmμttτrHproρuπτρHinHμssoπiμtionHwithHμHlτptoniπμllyHρτπμyinψHνosonHinHprotonUprotonH
πollisionsHμtVHEuropeanoPhysicaloJournaloCTH2021THbYTHY[ 4.2 7

308 oviρτnπτHχorHriψψsHνosonHρτπμyHtoHμHpμirHoχHmuonsVHJournaloofoHighoEnergyoPhysicsTH2021THZXZYTHY 5.4 14

307 ~τμrπhHχorHtopHsquμrkHpμirHproρuπtionHusinψHρilτptonHχinμlHstμtτsHinHπollisionHρμtμHπollτπtτρHμtVH
EuropeanoPhysicaloJournaloCTH2021THbYTH[ 4.2 5

306 ‘hτHvτryHχorwμrρHmk~‘y}HπμlorimτtτrHoχHthτHmw~HτxpτrimτntVHJournaloofoInstrumentationTH2021THY_THzXZXYXUzXZXYX1 4

305 w’~imdHμHmoρτlUunspτπiχiπHsτμrπhHχorHnτwHphysiπsHinHprotonUprotonHπollisionsHμtVHEuropeanoPhysicalo
JournaloCTH2021THbYTH_Zc 4.2 4

304 monstrμintsHonHthτHsnitiμlH~tμtτHoχHzνUzνHmollisionsHviμHwτμsurτmτntsHoχHZUlosonH±iτlρsHμnρH
kzimuthμlHknisotropyHμtHsqrt−sα{xx}]g^VXZHH‘τ–VHPhysicaloReviewoLettersTH2021THYZaTHYXZXXZ 7.4 1

303 ~τμrπhHχorHμHhτμvyHvτπtorHrτsonμnπτHρτπμyinψHtoHμH´ νosonHμnρHμHriψψsHνosonHinHprotonUprotonH
πollisionsHμtVHEuropeanoPhysicaloJournaloCTH2021THbYTH_bb 4.2 0
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302 ~τμrπhHχorHπhμrψτρHriψψsHνosonsHproρuπτρHinHvτπtorHνosonHχusionHproπτssτsHμnρHρτπμyinψHintoH
vτπtorHνosonHpμirsHinHprotonUprotonHπollisionsHμtVHEuropeanoPhysicaloJournaloCTH2021THbYTHaZ[ 4.2 3

301 wτμsurτmτntsHoχHμnψulμrHρistμnπτHμnρHmomτntumHrμtioHρistriνutionsHinHthrττUjτtHμnρHSHtwoUjτtH
χinμlHstμtτsHinHπollisionsVHEuropeanoPhysicaloJournaloCTH2021THbYTHb^Z 4.2 0

300 yνsτrvμtionHoχHporwμrρHxτutronHwultipliπityHnτpτnρτnπτHoχHnimuonHkπoplμnμrityHinH
’ltrμpτriphτrμlHzνUzνHmollisionsHμtHsqrt−sα{xx}]g^VXZHH‘τ–VHPhysicaloReviewoLettersTH2021THYZaTHYZZXXY 7.4 1

299 zrτπisionHluminosityHmτμsurτmτntHinHprotonUprotonHπollisionsHμtHinHZXY^HμnρHZXY_HμtHmw~VH
EuropeanoPhysicaloJournaloCTH2021THbYTHbXX 4.2 7

298 wτμsurτmτntHoχHpromptHopτnUπhμrmHproρuπtionHπrossHsτπtionsHinHprotonUprotonHπollisionsHμtHLLH
sqrt{s}HLLHgHY[H‘τ–VHJournaloofoHighoEnergyoPhysicsTH2021THZXZYTHY 5.4

297 wτμsurτmτntHoχHthτHinπlusivτHμnρHρiχχτrτntiμlHtLLHovτrlinτ{t}HLL˛‡HπrossHsτπtionsHinHthτHsinψlτUlτptonH
πhμnnτlHμnρHop‘HintτrprτtμtionHμtHLLHsqrt{s}HLLHgHY[H‘τ–VHJournaloofoHighoEnergyoPhysicsTH2021THZXZYTHY 5.4 0

296 wτμsurτmτntHoχHthτHtopHquμrkHmμssHusinψHτvτntsHwithHμHsinψlτHrτπonstruπtτρHtopHquμrkHinHppH
πollisionsHμtHLLHsqrt{s}HLLHgHY[H‘τ–VHJournaloofoHighoEnergyoPhysicsTH2021THZXZYTHY 5.4 0

295 zroνinψHτχχτπtivτHχiτlρHthτoryHopτrμtorsHinHthτHμssoπiμtτρHproρuπtionHoχHtopHquμrksHwithHμHZHνosonH
inHmultilτptonHχinμlHstμtτsHμtHLLHsqrt{s}HLLHgHY[H‘τ–VHJournaloofoHighoEnergyoPhysicsTH2021THZXZYTHY 5.4 0

294 ~τμrπhHχorHvonψUvivτρHzμrtiπlτsHnτπμyinψHinHthτHmw~HonρHmμpHwuonHnτtτπtorsHinHzrotonUzrotonH
mollisionsHμtHsqrt−s]gY[HH‘τ–VVHPhysicaloReviewoLettersTH2021THYZaTHZ_YbX] 7.4 0

293 ~τμrπhHχorHμHhτμvyHrτsonμnπτHρτπμyinψHtoHμHtopHquμrkHμnρHμH—HνosonHμtHLLHsqrt{s}HLLHgHY[H‘τ–HinHthτH
χullyHhμρroniπHχinμlHstμtτVHJournaloofoHighoEnergyoPhysicsTH2021THZXZYTHY 5.4 1

292 zτrχormμnπτHoχHthτHmw~HvτvτlUYHtriψψτrHinHprotonUprotonHπollisionsHμtHâ��sHgHY[H‘τ–VHJournaloofo
InstrumentationTH2020THY^THzYXXYaUzYXXYa 1 23

291 ~τμrπhHχorHρτπμysHoχHthτHYZ^Hqτ–HriψψsHνosonHintoHμHZHνosonHμnρHμHˇ�HorHiHmτsonVHJournaloofoHigho
EnergyoPhysicsTH2020THZXZXTHY 5.4 2

290 oviρτnπτHχorH‘opH{uμrkHzroρuπtionHinHxuπlτusUxuπlτusHmollisionsVHPhysicaloReviewoLettersTH2020TH
YZ^THZZZXXY 7.4 1

289 ~τμrπhHχorHρirτπtHtopHsquμrkHpμirHproρuπtionHinHτvτntsHwithHonτHlτptonTHjτtsTHμnρHmissinψHtrμnsvτrsτH
momτntumHμtHY[H‘τ–HwithHthτHmw~HτxpτrimτntVHJournaloofoHighoEnergyoPhysicsTH2020THZXZXTHY 5.4 12

288 ~τμrπhHχorHhiψhHmμssHρijτtHrτsonμnπτsHwithHμHnτwHνμπkψrounρHprτρiπtionHmτthoρHinHprotonUprotonH
πollisionsHμtHPHsqrt{s}HQHgHY[H‘τ–VHJournaloofoHighoEnergyoPhysicsTH2020THZXZXTHY 5.4 20

287
~τμrπhHχorHsupτrsymmτtryHinHprotonUprotonHπollisionsHμtHPHsqrt{s}HQHgHY[H‘τ–HinHτvτntsHwithH
hiψhUmomτntumHZHνosonsHμnρHmissinψHtrμnsvτrsτHmomτntumVHJournaloofoHighoEnergyoPhysicsTH2020TH
ZXZXTHY

5.4 1

286 wτμsurτmτntHoχHtopHquμrkHpμirHproρuπtionHinHμssoπiμtionHwithHμHZHνosonHinHprotonUprotonHπollisionsH
μtHPHsqrt{mμthrm{s}}HQHgHY[H‘τ–VHJournaloofoHighoEnergyoPhysicsTH2020THZXZXTHY 5.4 8

285 ~τμrπhHχorHμnHτxπitτρHlτptonHthμtHρτπμysHviμHμHπontμπtHintτrμπtionHtoHμHlτptonHμnρHtwoHjτtsHinH
protonUprotonHπollisionsHμtHPHsqrt{s}HQHgHY[H‘τ–VHJournaloofoHighoEnergyoPhysicsTH2020THZXZXTHY 5.4 1
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284
~τμrπhHχorHnτwHnτutrμlHriψψsHνosonsHthrouψhHthτHPHmμthrm{r}toHmμthrm{Zk}toH
{τll}Ξ{S}{τll}Ξ{U}mμthrm{ν}ovτrlinτ{mμthrm{ν}}HQHproπτssHinHppHπollisionsHμtHPHsqrt{s}HQHgHY[H‘τ–VH
JournaloofoHighoEnergyoPhysicsTH2020THZXZXTHY

5.4 10

283 ~τμrπhHχorHρirτπtHpμirHproρuπtionHoχHsupτrsymmτtriπHpμrtnτrsHtoHthτHlτptonHinHprotonUprotonH
πollisionsHμtVHEuropeanoPhysicaloJournaloCTH2020THbXTHYbc 4.2 3

282 wixτρHhiψhτrUorρτrHμnisotropiπHχlowHμnρHnonlinτμrHrτsponsτHπoτχχiπiτntsHoχHπhμrψτρHpμrtiπlτsHinH
πollisionsHμtHμnρH^VXZVHEuropeanoPhysicaloJournaloCTH2020THbXTH^[] 4.2 6

281
wτμsurτmτntHoχHthτHπrossHsτπtionHχorHτlτπtrowτμkHproρuπtionHoχHμHZHνosonTHμHphotonHμnρHtwoHjτtsH
inHprotonUprotonHπollisionsHμtHPHsqrt{mμthrm{s}}HQHgHY[H‘τ–HμnρHπonstrμintsHonHμnomμlousHquμrtiπH
πouplinψsVHJournaloofoHighoEnergyoPhysicsTH2020THZXZXTHY

5.4 7

280
nτtτrminμtionHoχHthτHstronψHπouplinψHπonstμntH˛–~PmZQHχromHmτμsurτmτntsHoχHinπlusivτH—´–HμnρHZH
νosonHproρuπtionHπrossHsτπtionsHinHprotonUprotonHπollisionsHμtHPHsqrt{mμthrm{s}}HQHgHaHμnρHbH‘τ–VH
JournaloofoHighoEnergyoPhysicsTH2020THZXZXTHY

5.4 2

279
wτμsurτmτntHoχHthτHtopHquμrkHχorwμrρUνμπkwμrρHproρuπtionHμsymmτtryHμnρHthτHμnomμlousH
πhromoτlτπtriπHμnρHπhromomμψnτtiπHmomτntsHinHppHπollisionsHμtHPHsqrt{s}HQHgHY[H‘τ–VHJournaloofoHigho
EnergyoPhysicsTH2020THZXZXTHY

5.4 3

278 ~τμrπhHχorHtopHsquμrkHpμirHproρuπtionHinHμHχinμlHstμtτHwithHtwoHtμuHlτptonsHinHprotonUprotonH
πollisionsHμtHPHsqrt{s}HQHgHY[H‘τ–VHJournaloofoHighoEnergyoPhysicsTH2020THZXZXTHY 5.4 1

277 ‘hτHlτllτHssHzhysiπsHlookVHProgressoofoTheoreticaloandoExperimentaloPhysicsTH2020THZXZXTH 5.4 58

276 oviρτnπτHχorHPtτxtH{—}tτxtH{—}QHproρuπtionHχromHρouνlτUpμrtonHintτrμπtionsHinHprotonâ��protonH
πollisionsHμtHPsqrt{s}HgHY[HTtτxtH{‘τ–}HQVHEuropeanoPhysicaloJournaloCTH2020THbXTHY 4.2 4

275 ~τμrπhHχorHproρuπtionHoχHχourHtopHquμrksHinHχinμlHstμtτsHwithHsμmτUsiψnHorHmultiplτHlτptonsHinH
protonUprotonHπollisionsHμtVHEuropeanoPhysicaloJournaloCTH2020THbXTHa^ 4.2 24

274 ~τμrπhτsHχorHphysiπsHντyonρHthτHstμnρμrρHmoρτlHwithHthτHvμriμνlτHinHhμρroniπHχinμlHstμtτsHwithHμnρH
withoutHρisμppτμrinψHtrμπksHinHprotonUprotonHπollisionsHμtVHEuropeanoPhysicaloJournaloCTH2020THbXTH[ 4.2 16

273 monstrμintsHonHthτHˇ�α{πY}HvτrsusHˇ�α{πZ}HzolμrizμtionsHinHzrotonUzrotonHmollisionsHμtHsqrt−s]gbHH‘τ–VH
PhysicaloReviewoLettersTH2020THYZ]THY_ZXXZ 7.4 6

272 ~τμrπhHχorHlτptonHχlμvourHviolμtinψHρτπμysHoχHμHnτutrμlHhτμvyHriψψsHνosonHtoH˛…ˇ�HμnρHτˇ�HinH
protonUprotonHπollisionsHμtHPHsqrt{s}HQHgHY[H‘τ–VHJournaloofoHighoEnergyoPhysicsTH2020THZXZXTHY 5.4 6

271 kHsτμrπhHχorHthτHstμnρμrρHmoρτlHriψψsHνosonHρτπμyinψHtoHπhμrmHquμrksVHJournaloofoHighoEnergyo
PhysicsTH2020THZXZXTHY 5.4 9

270 ~τμrπhHχorHμHxμrrowH}τsonμnπτHviψhtτrHthμnHZXX´ qτ–HnτπμyinψHtoHμHzμirHoχHwuonsHinHzrotonUzrotonH
mollisionsHμtHsqrt−s]gY[HH‘τ–VHPhysicaloReviewoLettersTH2020THYZ]THY[YbXZ 7.4 12

269 ~τμrπhHχorHμHhτμvyHriψψsHνosonHρτπμyinψHtoHμHpμirHoχH—HνosonsHinHprotonUprotonHπollisionsHμtHPH
sqrt{s}HQHgHY[H‘τ–VHJournaloofoHighoEnergyoPhysicsTH2020THZXZXTHY 5.4 11

268 ~τμrπhHχorHρμrkHmμttτrHpμrtiπlτsHproρuπτρHinHμssoπiμtionHwithHμHriψψsHνosonHinHprotonUprotonH
πollisionsHμtHPHsqrt{mμthrm{s}}HQHgHY[H‘τ–VHJournaloofoHighoEnergyoPhysicsTH2020THZXZXTHY 5.4 7

267 kHmultiUρimτnsionμlHsτμrπhHχorHnτwHhτμvyHrτsonμnπτsHρτπμyinψHtoHνoostτρHTHTHorHνosonHpμirsHinHthτH
ρijτtHχinμlHstμtτHμtHY[´ VHEuropeanoPhysicaloJournaloCTH2020THbXTHZ[a 4.2 10

Ian J Watson

6



266 wτμsurτmτntHoχHρiχχτrτntiμlHπrossHsτπtionsHμnρHπhμrψτHrμtiosHχorHUπhμnnτlHsinψlτHtopHquμrkH
proρuπtionHinHprotonUprotonHπollisionsHμtVHEuropeanoPhysicaloJournaloCTH2020THbXTH[aX 4.2 4

265
~τμrπhHχorHμHπhμrψτρHriψψsHνosonHρτπμyinψHintoHtopHμnρHνottomHquμrksHinHτvτntsHwithHτlτπtronsHorH
muonsHinHprotonUprotonHπollisionsHμtHPHsqrt{mμthrm{s}}HQHgHY[H‘τ–VHJournaloofoHighoEnergyoPhysicsTH
2020THZXZXTHY

5.4 16

264 nτpτnρτnπτHoχHinπlusivτHjτtHproρuπtionHonHthτHμntiUk‘HρistμnπτHpμrμmτtτrHinHppHπollisionsHμtHPH
sqrt{mμthrm{s}}HQHgHY[H‘τ–VHJournaloofoHighoEnergyoPhysicsTH2020THZXZXTHY 5.4 3

263 snπlusivτHsτμrπhHχorHhiψhlyHνoostτρHriψψsHνosonsHρτπμyinψHtoHνottomHquμrkUμntiquμrkHpμirsHinH
protonUprotonHπollisionsHμtHPHsqrt{s}HQHgHY[H‘τ–VHJournaloofoHighoEnergyoPhysicsTH2020THZXZXTHY 5.4 1

262
}unHμnρHslowHπontrolHsystτmHoχHthτHlτllτHssHsiliπonHvτrtτxHρτtτπtorVHNuclearoInstrumentsoandoMethodso
inoPhysicsoResearch,oSectionoA:oAccelerators,oSpectrometers,oDetectorsoandoAssociatedoEquipmentTH
2020THc^bTHY_ZaX_

1.2 1

261
~τriτsHproρuπtionHtτstinψHμnρHπommissioninψHoχHthτHlτllτHssH~–nHrτμρoutHsystτmVHNuclearo
InstrumentsoandoMethodsoinoPhysicsoResearch,oSectionoA:oAccelerators,oSpectrometers,oDetectorsoando
AssociatedoEquipmentTH2020THc^bTHY_Zc]Z

1.2 0

260 yνsτrvμtionHoχHthτHzroρuπtionHoχH‘hrττHwμssivτHqμuψτHlosonsHμtHsqrt−s]gY[HH‘τ–VHPhysicaloReviewo
LettersTH2020THYZ^THY^YbXZ 7.4 2

259 ‘hτHproρuπtionHoχHisolμtτρHphotonsHinHzνzνHμnρHppHπollisionsHμtHPHsqrt{sα{mμthrm{xx}}}HQHgH^VXZH‘τ–VH
JournaloofoHighoEnergyoPhysicsTH2020THZXZXTHY 5.4 2

258 snvτstiψμtionHintoHthτHτvτntUμπtivityHρτpτnρτnπτHoχHiPn~QHrτlμtivτHproρuπtionHinHprotonUprotonH
πollisionsHμtHPHsqrt{s}HQHgHaH‘τ–VHJournaloofoHighoEnergyoPhysicsTH2020THZXZXTHY 5.4 3

257 kHnττpHxτurμlHxτtworkHχorH~imultμnτousHostimμtionHoχHνHtτtHonτrψyHμnρH}τsolutionVHComputingo
andoSoftwareoforoBigoScienceTH2020TH]THYX 6 3

256 ~τμrπhHχorHτlτπtrowτμkHproρuπtionHoχHμHvτπtorUlikτH‘HquμrkHusinψHχullyHhμρroniπHχinμlHstμtτsVHJournalo
ofoHighoEnergyoPhysicsTH2020THZXZXTHY 5.4 8

255
~τμrπhHχorHμHhτμvyHpsτuρosπμlμrHriψψsHνosonHρτπμyinψHintoHμHYZ^Hqτ–HriψψsHνosonHμnρHμHZHνosonHinH
χinμlHstμtτsHwithHtwoHtμuHμnρHtwoHliψhtHlτptonsHμtHPHsqrt{s}HQHgHY[H‘τ–VHJournaloofoHighoEnergyoPhysicsTH
2020THZXZXTHY

5.4 5

254 wτμsurτmτntHoχHpropτrtiτsHoχHPH{mμthrm{l}}α{mμthrm{s}}ΞXHQUhH˛…S˛…â��HρτπμysHμnρHsτμrπhHχorHlXUhH˛…S˛…â��H
withHthτHmw~HτxpτrimτntVHJournaloofoHighoEnergyoPhysicsTH2020THZXZXTHY 5.4 10

253 ~τμrπhHχorHμHliψhtHpsτuρosπμlμrHriψψsHνosonHinHthτHνoostτρH˛…˛…ˇ� ˇ�HχinμlHstμtτHinHprotonUprotonH
πollisionsHμtHPHsqrt{s}HQHgHY[H‘τ–VHJournaloofoHighoEnergyoPhysicsTH2020THZXZXTHY 5.4 9

252 wτμsurτmτntHoχHquμrkUHμnρHψluonUlikτHjτtHχrμπtionsHusinψHjτtHπhμrψτHinHzνzνHμnρHppHπollisionsHμtH
^VXZH‘τ–VHJournaloofoHighoEnergyoPhysicsTH2020THZXZXTHY 5.4 4

251 wτμsurτmτntHoχHthτHπrossHsτπtionHχorHPHmμthrm{t}ovτrlinτ{mμthrm{t}}HQHproρuπtionHwithHμρρitionμlH
jτtsHμnρHνHjτtsHinHppHπollisionsHμtHPHsqrt{s}HQHgHY[H‘τ–VHJournaloofoHighoEnergyoPhysicsTH2020THZXZXTHY 5.4 1

250 ~τμrπhHχorHπhμrψτρHriψψsHνosonsHρτπμyinψHintoHμHtopHμnρHμHνottomHquμrkHinHthτHμllUjτtHχinμlHstμtτHoχH
ppHπollisionsHμtHPHsqrt{s}HQHgHY[H‘τ–VHJournaloofoHighoEnergyoPhysicsTH2020THZXZXTHY 5.4 13

249 ~τμrπhHχorHhτμvyHriψψsHνosonsHρτπμyinψHtoHμHtopHquμrkHpμirHinHprotonUprotonHπollisionsHμtHPHsqrt{s}HQH
gHY[H‘τ–VHJournaloofoHighoEnergyoPhysicsTH2020THZXZXTHY 5.4 18

(2020-2020)
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248 mμliνrμtionHoχHthτHmw~HhμρronHπμlorimτtτrsHusinψHprotonUprotonHπollisionHρμtμHμtHâ��sHgHY[H‘τ–VH
JournaloofoInstrumentationTH2020THY^THzX^XXZUzX^XXZ 1

247 wτμsurτmτntHoχHthτHtτtHwμssHnistriνutionHμnρH‘opH{uμrkHwμssHinHrμρroniπHnτπμysHoχHloostτρH‘opH
{uμrksHinHppHmollisionsHμtHsqrt−s]gY[HH‘τ–VHPhysicaloReviewoLettersTH2020THYZ]THZXZXXY 7.4 2

246 yνsτrvμtionHoχHthτHlα{s}Ξ{X}Uh P[baZQiHnτπμyVHPhysicaloReviewoLettersTH2020THYZ^THY^ZXXY 7.4 4

245 ~tuρyHoχHπτntrμlHτxπlusivτHproρuπtionHinHprotonUprotonHπollisionsHμtHμnρHY[‘τ–VHEuropeanoPhysicalo
JournaloCTH2020THbXTHaYb 4.2 2

244 ~τμrπhHχorHphysiπsHντyonρHthτHstμnρμrρHmoρτlHinHτvτntsHwithHjτtsHμnρHtwoHsμmτUsiψnHorHμtHlτμstH
thrττHπhμrψτρHlτptonsHinHprotonUprotonHπollisionsHμtVHEuropeanoPhysicaloJournaloCTH2020THbXTHa^Z 4.2 2

243 ~τμrπhHχorHphysiπsHντyonρHthτHstμnρμrρHmoρτlHinHmultilτptonHχinμlHstμtτsHinHprotonUprotonH
πollisionsHμtHPHsqrt{s}HQHgHY[H‘τ–VHJournaloofoHighoEnergyoPhysicsTH2020THZXZXTHY 5.4 8

242 mommissioninψHoχHthτHlτllτHssH~iliπonH–τrtτxHnτtτπtorVHNuclearoInstrumentsoandoMethodsoinoPhysicso
Research,oSectionoA:oAccelerators,oSpectrometers,oDetectorsoandoAssociatedoEquipmentTH2020THc^bTHY_ZYb] 1.2

241 wτμsurτmτntHoχHthτHtopHquμrkHpμirHproρuπtionHπrossHsτπtionHinHρilτptonHχinμlHstμtτsHπontμininψHonτH
ˇ�HlτptonHinHppHπollisionsHμtHPHsqrt{s}HQHgHY[H‘τ–VHJournaloofoHighoEnergyoPhysicsTH2020THZXZXTHY 5.4 0

240
~τμrπhHχorHμHviψhtHmhμrψτρHriψψsHlosonHnτπμyinψHtoHμH—HlosonHμnρHμHmzUyρρHriψψsHlosonHinHpinμlH
~tμtτsHwithHτ˛…˛…HorH˛…˛…˛…HinHzrotonUzrotonHmollisionsHμtHsqrt−s]gY[HH‘τ–VHPhysicaloReviewoLettersTH2019TH
YZ[THY[YbXZ

7.4 6

239 {uμrkUqluonHtτtHnisπriminμtionH’sinψHmonvolutionμlHxτurμlHxτtworksVHJournaloofotheoKoreano
PhysicaloSocietyTH2019THa]THZYcUZZ[ 0.6 2

238 ‘hτHlτllτ´ ssHvτrtτxHρτtτπtorHintτψrμtionVHNuclearoInstrumentsoandoMethodsoinoPhysicsoResearch,o
SectionoA:oAccelerators,oSpectrometers,oDetectorsoandoAssociatedoEquipmentTH2019THc[_TH_Y_U_ZX 1.2

237 ~τμrπhHχorHρμrkHphotonsHinHρτπμysHoχHriψψsHνosonsHproρuπτρHinHμssoπiμtionHwithHZHνosonsHinH
protonUprotonHπollisionsHμtHPHsqrt{s}HQHgHY[H‘τ–VHJournaloofoHighoEnergyoPhysicsTH2019THZXYcTHY 5.4 7

236 wτμsurτmτntsHoχHρiχχτrτntiμlHZHνosonHproρuπtionHπrossHsτπtionsHinHprotonUprotonHπollisionsHμtHPH
sqrt{s}HQHgHY[H‘τ–VHJournaloofoHighoEnergyoPhysicsTH2019THZXYcTHY 5.4 11

235 ~tuρyHoχHthτHPH{mμthrm{l}}Ξ{S}toHmμthrm{t}WuppsiHovτrlinτ{vμmνρμ}mμthrm{p}HQHρτπμyHinH
protonUprotonHπollisionsHμtHPHsqrt{s}HQHgHbH‘τ–VHJournaloofoHighoEnergyoPhysicsTH2019THZXYcTHY 5.4 1

234 {uμrkHqluonHtτtHnisπriminμtionHwithH—τμklyH~upτrvisτρHvτμrninψVHJournaloofotheoKoreanoPhysicalo
SocietyTH2019THa^TH_^ZU_^c 0.6 3

233 ~τμrπhHχorHsupτrsymmτtryHinHprotonUprotonHπollisionsHμtHY[H‘τ–HinHχinμlHstμtτsHwithHjτtsHμnρHmissinψH
trμnsvτrsτHmomτntumVHJournaloofoHighoEnergyoPhysicsTH2019THZXYcTHY 5.4 21

232 ‘hτHlτllτHssHzhysiπsHlookVHProgressoofoTheoreticaloandoExperimentaloPhysicsTH2019THZXYcTH 5.4 163

231
‘hτHlτllτHssHsiliπonHvτrtτxHρτtτπtordHkssτmνlyHμnρHinitiμlHrτsultsVHNuclearoInstrumentsoandoMethodsoino
PhysicsoResearch,oSectionoA:oAccelerators,oSpectrometers,oDetectorsoandoAssociatedoEquipmentTH2019TH
c[_THaYZUaY]

1.2 1

Ian J Watson
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230
‘hτHlτllτHssHsiliπonHvτrtτxHρτtτπtorHμssτmνlyHμnρHmτπhμniπsVHNuclearoInstrumentsoandoMethodsoino
PhysicsoResearch,oSectionoA:oAccelerators,oSpectrometers,oDetectorsoandoAssociatedoEquipmentTH2017TH
b]^TH[bU]Z

1.2 1

229 zτrχormμnπτHoχHμlψorithmsHthμtHrτπonstruπtHmissinψHtrμnsvτrsτHmomτntumHinH−pormulμdHsττHtτxt]gH
bH‘τ–HprotonUprotonHπollisionsHinHthτHk‘vk~HρτtτπtorVHEuropeanoPhysicaloJournaloCTH2017THaaTHZ]Y 4.2 38

228 ‘opoloψiπμlHπτllHπlustτrinψHinHthτHk‘vk~HπμlorimτtτrsHμnρHitsHpτrχormμnπτHinHvrmH}unHYVHEuropeano
PhysicaloJournaloCTH2017THaaTH]cX 4.2 177

227 ‘hτHlτllτHssH~–nHρμtμHrτμρoutHsystτmVHNuclearoInstrumentsoandoMethodsoinoPhysicsoResearch,oSectiono
A:oAccelerators,oSpectrometers,oDetectorsoandoAssociatedoEquipmentTH2017THb]^TH_[[U_[b 1.2 8

226 lτllτHssH~iliπonH–τrtτxHnτtτπtorVHJournaloofoInstrumentationTH2017THYZTHmXZXa]UmXZXa] 1 3

225
lτllτUssH– nHrμρiμtionHmonitorinψHμnρHντμmHμνortHwithHsm–nHρiμmonρHsτnsorsVHNuclearoInstrumentso
andoMethodsoinoPhysicsoResearch,oSectionoA:oAccelerators,oSpectrometers,oDetectorsoandoAssociatedo
EquipmentTH2016THbZ]TH]bXU]bZ

1.2

224 owmHstuρiτsHχorHthτHvτrtτxHρτtτπtorHoχHthτHlτllτHssHτxpτrimτntVHJournaloofoInstrumentationTH2016THYYTHmXYX]]UmXYX]]1 1

223 }τπonstruπtionHoχHhμρroniπHρτπμyHproρuπtsHoχHtμuHlτptonsHwithHthτHk‘vk~HτxpτrimτntVHEuropeano
PhysicaloJournaloCTH2016THa_THZc^ 4.2 28

222 zτrχormμnπτHoχHpilτUupHmitiψμtionHtτπhniquτsHχorHjτtsHinH−pormulμdHsττHtτxt]HπollisionsHμtH−pormulμdH
sττHtτxt]´ ‘τ–HusinψHthτHk‘vk~HρτtτπtorVHEuropeanoPhysicaloJournaloCTH2016THa_TH^bY 4.2 148

221 wτμsurτmτntHoχHthτHπhμrψτρUpμrtiπlτHmultipliπityHinsiρτHjτtsHχromH−pormulμdHsττHtτxt]−pormulμdHsττH
tτxt]´ HπollisionsHwithHthτHk‘vk~HρτtτπtorVHEuropeanoPhysicaloJournaloCTH2016THa_TH[ZZ 4.2 35

220
wτμsurτmτntHoχHthτHtrμnsvτrsτHmomτntumHμnρH−pormulμdHsττHtτxt]HρistriνutionsHoχHnrτllU±μnH
lτptonHpμirsHinHprotonUprotonHπollisionsHμtH−pormulμdHsττHtτxt]´ ‘τ–HwithHthτHk‘vk~HρτtτπtorVH
EuropeanoPhysicaloJournaloCTH2016THa_THZcY

4.2 63

219
wτμsurτmτntHoχHχiρuπiμlHρiχχτrτntiμlHπrossHsτπtionsHoχHψluonUχusionHproρuπtionHoχHriψψsHνosonsH
ρτπμyinψHtoH——HRUhτ˛‰˛…˛‰HwithHthτHk‘vk~HρτtτπtorHμtHPHsqrt{s}gbHQH‘τ–VHJournaloofoHighoEnergyoPhysicsTH
2016THZXY_THY

5.4 13

218 kHsτμrπhHχorHtopHsquμrksHwithH}UpμrityUviolμtinψHρτπμysHtoHμllUhμρroniπHχinμlHstμtτsHwithHthτHk‘vk~H
ρτtτπtorHinHPHsqrt{s}gbHQH‘τ–HprotonUprotonHπollisionsVHJournaloofoHighoEnergyoPhysicsTH2016THZXY_THY 5.4 10

217 sρτntiχiπμtionHoχHhiψhHtrμnsvτrsτHmomτntumHtopHquμrksHinHppHπollisionsHμtHPHsqrt{s}gbHQH‘τ–HwithHthτH
k‘vk~HρτtτπtorVHJournaloofoHighoEnergyoPhysicsTH2016THZXY_THY 5.4 13

216 kHsτμrπhHχorHμnHτxπitτρHmuonHρτπμyinψHtoHμHmuonHμnρHtwoHjτtsHinppπollisionsHμtH
Lsqrt{s}egebe{rm{‘τ–}}LHwithHthτHk‘vk~HρτtτπtorVHNewoJournaloofoPhysicsTH2016THYbTHXa[XZY 2.9 1

215 lτμmUinρuπτρHμnρHπosmiπUrμyHνμπkψrounρsHoνsτrvτρHinHthτHk‘vk~HρτtτπtorHρurinψHthτHvrmHZXYZH
protonUprotonHrunninψHpτrioρVHJournaloofoInstrumentationTH2016THYYTHzX^XY[UzX^XY[ 1 8

214 wτμsurτmτntsHoχHtopUquμrkHpμirHρiχχτrτntiμlHπrossUsτπtionsHinHthτHlτptonSjτtsHπhμnnτlHinHπollisionsH
μtH−pormulμdHsττHtτxt]HusinψHthτHk‘vk~HρτtτπtorVHEuropeanoPhysicaloJournaloCTH2016THa_TH^[b 4.2 48

213 monstruπtionHμnρHtτstHoχHthτHχirstHlτllτHssH~–nHlμρρτrHimplτmτntinψHthτHoriψμmiHπhipUonUsτnsorH
ρτsiψnVHJournaloofoInstrumentationTH2016THYYTHmXYXbaUmXYXba 1 5

(2016-2017)
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212
wτμsurτmτntHoχHthτHρiχχτrτntiμlHπrossUsτπtionsHoχHpromptHμnρHnonUpromptHproρuπtionHoχH−pormulμdH
sττHtτxt]HμnρH−pormulμdHsττHtτxt]HinHπollisionsHμtH−pormulμdHsττHtτxt]HμnρHb´ ‘τ–HwithHthτHk‘vk~H
ρτtτπtorVHEuropeanoPhysicaloJournaloCTH2016THa_THZb[

4.2 42

211
kρρτnρumHtoHâ��wτμsurτmτntHoχHthτHPtνμr{t}QHproρuπtionHπrossUsτπtionHusinψHPτmuHQHτvτntsHwithH
νUtμψψτρHjτtsHinHppHπollisionsHμtHPsqrt{s}QHgHaHμnρHbHPTmμthrm{‘τ–}QHwithHthτHk‘vk~Hρτtτπtorâ��VH
EuropeanoPhysicaloJournaloCTH2016THa_THY

4.2 13

210 wτμsurτmτntHoχHthτHmzUviolμtinψHphμsτHiHsHμnρHthτHlHXHsHmτsonHρτπμyHwiρthHρiχχτrτnπτHwithHlHXHsH
HUhHtWˇ�iHρτπμysHinHk‘vk~VHJournaloofoHighoEnergyoPhysicsTH2016THZXY_THY 5.4 10

209 kHsτμrπhHχorHpromptHlτptonUjτtsHinHppHπollisionsHμtHPHsqrt{mμthrm{s}}gbHQH‘τ–HwithHthτHk‘vk~H
ρτtτπtorVHJournaloofoHighoEnergyoPhysicsTH2016THZXY_THY 5.4 22

208 ~τμrπhHχorHnτwHphτnomτnμHwithHphotonSjτtHτvτntsHinHprotonUprotonHπollisionsHμtHPHsqrt{s}gY[HQH‘τ–H
withHthτHk‘vk~HρτtτπtorVHJournaloofoHighoEnergyoPhysicsTH2016THZXY_THY 5.4 12

207
wτμsurτmτntHoχHthτHπτntrμlityHρτpτnρτnπτHoχHthτHπhμrψτρUpμrtiπlτHpsτuρorμpiρityHρistriνutionHinH
protonUlτμρHπollisionsHμtH−pormulμdHsττHtτxt]´ ‘τ–HwithHthτHk‘vk~HρτtτπtorVHEuropeanoPhysicalo
JournaloCTH2016THa_THYcc

4.2 39

206 wτμsurτmτntHoχHthτHproρuπtionHπrossUsτπtionHoχHμHsinψlτHtopHquμrkHinHμssoπiμtionHwithHμH—HνosonHμtH
bH‘τ–HwithHthτHk‘vk~HτxpτrimτntVHJournaloofoHighoEnergyoPhysicsTH2016THZXY_THY 5.4 12

205 ~τμrπhHχorHthτHproρuπtionHoχHsinψlτHvτπtorUlikτHμnρHτxπitτρHquμrksHinHthτH—tHχinμlHstμtτHinHppH
πollisionsHμtHPHsqrt{s}gbHQH‘τ–HwithHthτHk‘vk~HρτtτπtorVHJournaloofoHighoEnergyoPhysicsTH2016THZXY_THY 5.4 14

204 ~τμrπhHχorHstronψHψrμvityHinHmultijτtHχinμlHstμtτsHproρuπτρHinHppHπollisionsHμtHPHsqrt{s}gY[HQH‘τ–HusinψH
thτHk‘vk~HρτtτπtorHμtHthτHvrmVHJournaloofoHighoEnergyoPhysicsTH2016THZXY_THY 5.4 12

203 lτllτHssHsiliπonHvτrtτxHρτtτπtorVHNuclearoInstrumentsoandoMethodsoinoPhysicsoResearch,oSectionoA:o
Accelerators,oSpectrometers,oDetectorsoandoAssociatedoEquipmentTH2016THb[YTHbXUb] 1.2 2

202
lτllτHssH~–nHlμρρτrHμssτmνlyHproπτρurτHμnρHτlτπtriπμlHquμliχiπμtionVHNuclearoInstrumentsoando
MethodsoinoPhysicsoResearch,oSectionoA:oAccelerators,oSpectrometers,oDetectorsoandoAssociatedo
EquipmentTH2016THbZ]TH[bYU[b[

1.2

201 ‘hτHsiliπonHvτrtτxHρτtτπtorHoχHthτHlτllτHssHτxpτrimτntVHNuclearoInstrumentsoandoMethodsoinoPhysicso
Research,oSectionoA:oAccelerators,oSpectrometers,oDetectorsoandoAssociatedoEquipmentTH2016THbZ]TH]X_U]YX1.2 7

200 sρτntiχiπμtionHoχHνoostτρTHhμρroniπμllyHρτπμyinψHνosonsHμnρHπompμrisonsHwithHk‘vk~HρμtμHtμkτnHμtH
−pormulμdHsττHtτxt]´ ‘τ–VHEuropeanoPhysicaloJournaloCTH2016THa_THY^] 4.2 44

199 ~τμrπhHχorHnτwHphτnomτnμHinHτvτntsHwithHμtHlτμstHthrττHphotonsHπollτπtτρHinHπollisionsHμtH−pormulμdH
sττHtτxt]HgHbH‘τ–HwithHthτHk‘vk~HρτtτπtorVHEuropeanoPhysicaloJournaloCTH2016THa_THZYX 4.2 53

198 zroνinψHlτptonHχlμvourHviolμtionHviμHnτutrinolτssH−pormulμdHsττHtτxt]HρτπμysHwithHthτHk‘vk~H
ρτtτπtorVHEuropeanoPhysicaloJournaloCTH2016THa_THZ[Z 4.2 12

197 kHnτwHmτthoρHtoHρistinψuishHhμρroniπμllyHρτπμyinψHνoostτρHνosonsHχromHνosonsHusinψHthτHk‘vk~H
ρτtτπtorVHEuropeanoPhysicaloJournaloCTH2016THa_THZ[b 4.2 6

196 ~τμrπhHχorHsupτrsymmτtryHμtH−pormulμdHsττHtτxt]´ ‘τ–HinHχinμlHstμtτsHwithHjτtsHμnρHtwoHsμmτUsiψnH
lτptonsHorHthrττHlτptonsHwithHthτHk‘vk~HρτtτπtorVHEuropeanoPhysicaloJournaloCTH2016THa_THZ^c 4.2 48

195 ~τμrπhHχorHinvisiνlτHρτπμysHoχHμHriψψsHνosonHusinψHvτπtorUνosonHχusionHinHppHπollisionsHμtHPHsqrt{s}gbHQH
‘τ–HwithHthτHk‘vk~HρτtτπtorVHJournaloofoHighoEnergyoPhysicsTH2016THZXY_THY 5.4 45
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194
~τμrπhHχorHμnomμlousHπouplinψsHinHthτH—HtνHvτrtτxHχromHthτHmτμsurτmτntHoχHρouνlτHρiχχτrτntiμlH
μnψulμrHρτπμyHrμtτsHoχHsinψlτHtopHquμrksHproρuπτρHinHthτHtUπhμnnτlHwithHthτHk‘vk~HρτtτπtorVH
JournaloofoHighoEnergyoPhysicsTH2016THZXY_THYU]_

5.4 12

193 ~τμrπhτsHχorHsπμlμrHlτptoquμrksHinHπollisionsHμtH−pormulμdHsττHtτxt]HgHb´ ‘τ–HwithHthτHk‘vk~HρτtτπtorVH
EuropeanoPhysicaloJournaloCTH2016THa_TH^ 4.2 68

192
wτμsurτmτntsHoχHthτHriψψsHνosonHproρuπtionHμnρHρτπμyHrμtτsHμnρHπouplinψHstrτnψthsHusinψH
πollisionHρμtμHμtH−pormulμdHsττHtτxt]HμnρHb´ ‘τ–HinHthτHk‘vk~HτxpτrimτntVHEuropeanoPhysicaloJournaloC
TH2016THa_TH_

4.2 185

191
wτμsurτmτntsHoχHχiρuπiμlHπrossUsτπtionsHχorH−pormulμdHsττHtτxt]HproρuπtionHwithHonτHorHtwoH
μρρitionμlHUjτtsHinHπollisionsHμtH−pormulμdHsττHtτxt]gbH‘τ–´ usinψHthτHk‘vk~HρτtτπtorVHEuropeano
PhysicaloJournaloCTH2016THa_THYY

4.2 21

190 ~tuρyHoχHthτH−pormulμdHsττHtτxt]HμnρH−pormulμdHsττHtτxt]HρτπμysHwithHthτHk‘vk~HρτtτπtorVHEuropeano
PhysicaloJournaloCTH2016THa_TH] 4.2 13

189
~τμrπhHχorHμnHμρρitionμlTHhτμvyHriψψsHνosonHinHthτH−pormulμdHsττHtτxt]HρτπμyHπhμnnτlHμtH−pormulμdH
sττHtτxt]HinH−pormulμdHsττHtτxt]HπollisionHρμtμHwithHthτHk‘vk~HρτtτπtorVHEuropeanoPhysicaloJournaloCTH
2016THa_TH]^

4.2 152

188 ~τμrπhHχorHsinψlτHtopUquμrkHproρuπtionHviμHχlμvourUπhμnψinψHnτutrμlHπurrτntsHμtHb´ ‘τ–HwithHthτH
k‘vk~HρτtτπtorVHEuropeanoPhysicaloJournaloCTH2016THa_TH^^ 4.2 28

187 wτμsurτmτntHoχHthτHπhμrψτHμsymmτtryHinHtopUquμrkHpμirHproρuπtionHinHthτHlτptonUplusUjτtsHχinμlH
stμtτHinHppHπollisionHρμtμHμtHPsqrt{s}gbTmμthrmH‘τ–{}QHwithHthτHk‘vk~HρτtτπtorH2016THa_THY 1

186
wτμsurτmτntHoχHτvτntUshμpτHoνsτrvμνlτsHinH−pormulμdHsττHtτxt]HτvτntsHinHπollisionsHμtH−pormulμdH
sττHtτxt]´ −pormulμdHsττHtτxt]HwithHthτHk‘vk~HρτtτπtorHμtHthτHvrmVHEuropeanoPhysicaloJournaloCTH2016TH
a_TH[a^

4.2 5

185 mhμrψτρUpμrtiπlτHρistriνutionsHinHintτrμπtionsHμtH−pormulμdHsττHtτxt]HmτμsurτρHwithHthτHk‘vk~H
ρτtτπtorVHEuropeanoPhysicaloJournaloCTH2016THa_TH]X[ 4.2 19

184 ‘hτHpτrχormμnπτHoχHthτHjτtHtriψψτrHχorHthτHk‘vk~HρτtτπtorHρurinψHZXYYHρμtμHtμkinψVHEuropeano
PhysicaloJournaloCTH2016THa_TH^Z_ 4.2 16

183 ‘τstHoχHmzHinvμriμnπτHinHvτπtorUνosonHχusionHproρuπtionHoχHthτHriψψsHνosonHusinψHthτHmτthoρHinHthτH
ρitμuHρτπμyHπhμnnτlHwithHthτHk‘vk~HρτtτπtorVHEuropeanoPhysicaloJournaloCTH2016THa_TH_^b 4.2 26

182 ~τμrπhHχorHψluinosHinHτvτntsHwithHμnHisolμtτρHlτptonTHjτtsHμnρHmissinψHtrμnsvτrsτHmomτntumHμtH
−pormulμdHsττHtτxt]HgHY[H‘τH–HwithHthτHk‘vk~HρτtτπtorVHEuropeanoPhysicaloJournaloCTH2016THa_TH^_^ 4.2 20

181 wτμsurτmτntHoχHthτHinπlusivτHisolμtτρHpromptHphotonHπrossHsτπtionHinHppHπollisionsHμtHPHsqrt{s}gbHQH
‘τ–HwithHthτHk‘vk~HρτtτπtorVHJournaloofoHighoEnergyoPhysicsTH2016THZXY_THY 5.4 25

180 ~τμrπhHχorHμHhiψhUmμssHriψψsHνosonHρτπμyinψHtoHμH—HνosonHpμirHinHppHπollisionsHμtHPHsqrt{s}gbHQH‘τ–H
withHthτHk‘vk~HρτtτπtorVHJournaloofoHighoEnergyoPhysicsTH2016THZXY_THY 5.4 59

179
kHνonρinψHstuρyHtowμrρHthτHquμlityHμssurμnπτHoχHlτllτUssHsiliπonHvτrtτxHρτtτπtorHmoρulτsVHNuclearo
InstrumentsoandoMethodsoinoPhysicsoResearch,oSectionoA:oAccelerators,oSpectrometers,oDetectorsoando
AssociatedoEquipmentTH2016THb[YTHZY[UZZX

1.2

178
~τμrπhHχorHχlμvourUπhμnψinψHnτutrμlHπurrτntHtopUquμrkHρτπμysHtoH−pormulμdHsττHtτxt]HinH−pormulμdH
sττHtτxt]HπollisionHρμtμHπollτπtτρHwithHthτHk‘vk~HρτtτπtorHμtH−pormulμdHsττHtτxt]´ ‘τ–VHEuropeano
PhysicaloJournaloCTH2016THa_THYZ

4.2 16

177
wτμsurτmτntHoχHthτHπhμrψτHμsymmτtryHinHtopUquμrkHpμirHproρuπtionHinHthτHlτptonUplusUjτtsHχinμlH
stμtτHinHπollisionHρμtμHμtH−pormulμdHsττHtτxt]HwithHthτHk‘vk~HρτtτπtorVHEuropeanoPhysicaloJournaloCTH
2016THa_THba

4.2 18

(2016-2016)
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176 ~τμrπhHχorHρirτπtHtopHsquμrkHpμirHproρuπtionHinHχinμlHstμtτsHwithHtwoHtμuHlτptonsHinHπollisionsHμtH
−pormulμdHsττHtτxt]´ ‘τ–HwithHthτHk‘vk~HρτtτπtorVHEuropeanoPhysicaloJournaloCTH2016THa_THbY 4.2 7

175 ~τμrπhHχorHπhμrψτρHriψψsHνosonsHinHthτHrH´–HUhHtνHρτπμyHπhμnnτlHinHppHπollisionsHμtHPHsqrt{s}gbHQH‘τ–H
usinψHthτHk‘vk~HρτtτπtorVHJournaloofoHighoEnergyoPhysicsTH2016THZXY_THY 5.4 33

174 ~τμrπhHχorHsinψlτHproρuπtionHoχHvτπtorUlikτHquμrksHρτπμyinψHintoHinHπollisionsHμtH−pormulμdHsττH
tτxt]´ ‘τ–HwithHthτHk‘vk~HρτtτπtorVHEuropeanoPhysicaloJournaloCTH2016THa_TH]]Z 4.2 24

173 tτtHτnτrψyHmτμsurτmτntHμnρHitsHsystτmμtiπHunπτrtμintyHinHprotonUprotonHπollisionsHμtH−pormulμdHsττH
tτxt]´ ‘τ–HwithHthτHk‘vk~HρτtτπtorVHEuropeanoPhysicaloJournaloCTH2015THa^THYa 4.2 194

172 ~τμrπhHχorHinvisiνlτHpμrtiπlτsHproρuπτρHinHμssoπiμtionHwithHsinψlτUtopUquμrksHinHprotonUprotonH
πollisionsHμtH−pormulμdHsττHtτxt]HwithHthτHk‘vk~HρτtτπtorVHEuropeanoPhysicaloJournaloCTH2015THa^THac 4.2 21

171 ~τμrπhHχorHrτsonμntHρiνosonHproρuπtionHinHthτH−pormulμdHsττHtτxt]HχinμlHstμtτHinH−pormulμdHsττHtτxt]H
πollisionsHμtH−pormulμdHsττHtτxt]´ ‘τ–HwithHthτHk‘vk~HρτtτπtorVHEuropeanoPhysicaloJournaloCTH2015THa^TH_c 4.2 62

170 wτμsurτmτntsHoχHthτH−pormulμdHsττHtτxt]HproρuπtionHπrossHsτπtionsHinHμssoπiμtionHwithHjτtsHwithHthτH
k‘vk~HρτtτπtorVHEuropeanoPhysicaloJournaloCTH2015THa^THbZ 4.2 54

169 ~τμrπhHχorHρμrkHmμttτrHinHτvτntsHwithHhτμvyHquμrksHμnρHmissinψHtrμnsvτrsτHmomτntumHinH−pormulμdH
sττHtτxt]HπollisionsHwithHthτHk‘vk~HρτtτπtorVHEuropeanoPhysicaloJournaloCTH2015THa^THcZ 4.2 60

168
wτμsurτmτntHoχHthτHPHtovτrlinτ{t}HQHproρuπtionHπrossUsτπtionHμsHμHχunπtionHoχHjτtHmultipliπityHμnρHjτtH
trμnsvτrsτHmomτntumHinHaH‘τ–HprotonUprotonHπollisionsHwithHthτHk‘vk~HρτtτπtorVHJournaloofoHigho
EnergyoPhysicsTH2015THZXY^THY

5.4 14

167
wτμsurτmτntHoχHthτH—H—HSH—HZHπrossHsτπtionHμnρHlimitsHonHμnomμlousHtriplτHψμuψτHπouplinψsHusinψH
χinμlHstμtτsHwithHonτHlτptonTHmissinψHtrμnsvτrsτHmomτntumTHμnρHtwoHjτtsHwithHthτHk‘vk~HρτtτπtorH
μtHPHsqrt{s}gaHQH‘τ–VHJournaloofoHighoEnergyoPhysicsTH2015THZXY^THY

5.4 12

166 ~τμrπhτsHχorHhτμvyHlonψUlivτρHπhμrψτρHpμrtiπlτsHwithHthτHk‘vk~HρτtτπtorHinHprotonUprotonHπollisionsH
μtHPHsqrt{s}gbHQH‘τ–VHJournaloofoHighoEnergyoPhysicsTH2015THZXY^THY 5.4 29

165 ~τμrπhHχorHthτHPHνovτrlinτ{ν}HQHρτπμyHoχHthτH~tμnρμrρHwoρτlHriψψsHνosonHinHμssoπiμtτρHP—WZQrH
proρuπtionHwithHthτHk‘vk~HρτtτπtorVHJournaloofoHighoEnergyoPhysicsTH2015THZXY^THY 5.4 64

164 wτμsurτmτntHoχHthτHinπlusivτHjτtHπrossUsτπtionHinHprotonUprotonHπollisionsHμtHPHsqrt{s}gaHQH‘τ–HusinψH
]V^Hχνâ��YHoχHρμtμHwithHthτHk‘vk~HρτtτπtorVHJournaloofoHighoEnergyoPhysicsTH2015THZXY^THY 5.4 27

163
~τμrπhHχorHμnomμlousHproρuπtionHoχHpromptHsμmτUsiψnHlτptonHpμirsHμnρHpμirUproρuπτρHρouνlyH
πhμrψτρHriψψsHνosonsHwithHPHsqrt{s}gbHQH‘τ–HppHπollisionsHusinψHthτHk‘vk~HρτtτπtorVHJournaloofoHigho
EnergyoPhysicsTH2015THZXY^THY

5.4 45

162
~τμrπhHχorHπhμrψτρHriψψsHνosonsHρτπμyinψHviμHrH´–HUhHˇ�H´–H˛‰HinHχullyHhμρroniπHχinμlHstμtτsHusinψHppH
πollisionHρμtμHμtHPHsqrt{s}HQHgHbH‘τ–HwithHthτHk‘vk~HρτtτπtorVHJournaloofoHighoEnergyoPhysicsTH2015TH
ZXY^THY

5.4 56

161
~τμrπhHχorHproρuπtionHoχH−pormulμdHsττHtτxt]HrτsonμnπτsHρτπμyinψHtoHμHlτptonTHnτutrinoHμnρHjτtsHinH
−pormulμdHsττHtτxt]HπollisionsHμtH−pormulμdHsττHtτxt]´ ‘τ–HwithHthτHk‘vk~HρτtτπtorVHEuropeanoPhysicalo
JournaloCTH2015THa^THZXc

4.2 73

160 zτrχormμnπτHoχHthτHk‘vk~HmuonHtriψψτrHinHppHπollisionsHμtH−pormulμdHsττHtτxt]H‘τ–VHEuropeano
PhysicaloJournaloCTH2015THa^THYZX 4.2 51

159 ~τμrπhHχorHriψψsHνosonHpμirHproρuπtionHinHthτH−pormulμdHsττHtτxt]HχinμlHstμtτHχromHπollisionsHμtH
−pormulμdHsττHtτxt]H‘τ–withHthτHk‘vk~HρτtτπtorVHEuropeanoPhysicaloJournaloCTH2015THa^TH]YZ 4.2 66
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158 nτtτrminμtionHoχHspinHμnρHpμrityHoχHthτHriψψsHνosonHinHthτH−pormulμdHsττHtτxt]HρτπμyHπhμnnτlHwithH
thτHk‘vk~HρτtτπtorVHEuropeanoPhysicaloJournaloCTH2015THa^THZ[Y 4.2 15

157
~τμrπhHχorHnτwHphτnomτnμHinHχinμlHstμtτsHwithHμnHτnτrψτtiπHjτtHμnρHlμrψτHmissinψHtrμnsvτrsτH
momτntumHinHπollisionsHμtH−pormulμdHsττHtτxt]‘τ–HwithHthτHk‘vk~HρτtτπtorVHEuropeanoPhysicalo
JournaloCTH2015THa^THZcc

4.2 202

156 ~τμrπhHχorHμHnτwHrτsonμnπτHρτπμyinψHtoHμHorHνosonHμnρHμHriψψsHνosonHinHthτH−pormulμdHsττHtτxt]H
χinμlHstμtτsHwithHthτHk‘vk~HρτtτπtorVHEuropeanoPhysicaloJournaloCTH2015THa^THZ_[ 4.2 46

155 wτμsurτmτntHoχHthrττUjτtHproρuπtionHπrossUsτπtionsHinH−pormulμdHsττHtτxt]HπollisionsHμtHa´ −pormulμdH
sττHtτxt]HπτntrτUoχUmμssHτnτrψyHusinψHthτHk‘vk~HρτtτπtorVHEuropeanoPhysicaloJournaloCTH2015THa^THZZb 4.2 18

154 monstrμintsHonHthτHoχχUshτllHriψψsHνosonHsiψnμlHstrτnψthHinHthτHhiψhUmμssHμnρHχinμlHstμtτsHwithHthτH
k‘vk~HρτtτπtorVHEuropeanoPhysicaloJournaloCTH2015THa^TH[[^ 4.2 56

153
sρτntiχiπμtionHμnρHτnτrψyHπμliνrμtionHoχHhμρroniπμllyHρτπμyinψHtμuHlτptonsHwithHthτHk‘vk~H
τxpτrimτntHinHπollisionsHμtH−pormulμdHsττHtτxt]−pormulμdHsττHtτxt]VHEuropeanoPhysicaloJournaloCTH2015
THa^TH[X[

4.2 49

152 ~tuρyHoχHthτHspinHμnρHpμrityHoχHthτHriψψsHνosonHinHρiνosonHρτπμysHwithHthτHk‘vk~HρτtτπtorVH
EuropeanoPhysicaloJournaloCTH2015THa^TH]a_ 4.2 104

151
yνsτrvμtionHμnρHmτμsurτmτntsHoχHthτHproρuπtionHoχHpromptHμnρHnonUpromptH−pormulμdHsττHtτxt]H
mτsonsHinHμssoπiμtionHwithHμH−pormulμdHsττHtτxt]HνosonHinH−pormulμdHsττHtτxt]HπollisionsHμtH−pormulμdH
sττHtτxt]HwithHthτHk‘vk~HρτtτπtorVHEuropeanoPhysicaloJournaloCTH2015THa^THZZc

4.2 38

150
~τμrπhHχorHthτH~tμnρμrρHwoρτlHriψψsHνosonHproρuπτρHinHμssoπiμtionHwithHtopHquμrksHμnρHρτπμyinψH
intoH−pormulμdHsττHtτxt]HinH−pormulμdHsττHtτxt]HπollisionsHμtH−pormulμdHsττHtτxt]HwithHthτHk‘vk~H
ρτtτπtorVHEuropeanoPhysicaloJournaloCTH2015THa^TH[]c

4.2 94

149
~τμrπhHχorHsupτrsymmτtryHinHτvτntsHπontμininψHμHsμmτUχlμvourHoppositτUsiψnHρilτptonHpμirTHjτtsTHμnρH
lμrψτHmissinψHtrμnsvτrsτHmomτntumHinH−pormulμdHsττHtτxt]´ ‘τ–HπollisionsHwithHthτHk‘vk~HρτtτπtorVH
EuropeanoPhysicaloJournaloCTH2015THa^TH[Yb

4.2 44

148 ~τμrπhHχorHhτμvyHlonψUlivτρHmultiUπhμrψτρHpμrtiπlτsHinHπollisionsHμtH−pormulμdHsττHtτxt]´ ‘τ–HusinψHthτH
k‘vk~HρτtτπtorVHEuropeanoPhysicaloJournaloCTH2015THa^TH[_Z 4.2 22

147 ‘woUpμrtiπlτHlosτUoinstτinHπorrτlμtionsHinHπollisionsHμtH−pormulμdHsττHtτxt]HXVcHμnρHaH‘τ–HmτμsurτρH
withHthτHk‘vk~HρτtτπtorVHEuropeanoPhysicaloJournaloCTH2015THa^TH]__ 4.2 28

146 wτμsurτmτntHoχHthτHtopHquμrkHmμssHinHthτH−pormulμdHsττHtτxt]HμnρH−pormulμdHsττHtτxt]HπhμnnτlsH
usinψH−pormulμdHsττHtτxt]´ −pormulμdHsττHtτxt]Hk‘vk~HρμtμVHEuropeanoPhysicaloJournaloCTH2015THa^TH[[X 4.2 32

145 k‘vk~H}unHYHsτμrπhτsHχorHρirτπtHpμirHproρuπtionHoχHthirρUψτnτrμtionHsquμrksHμtHthτHvμrψτHrμρronH
molliρτrVHEuropeanoPhysicaloJournaloCTH2015THa^TH^YX 4.2 109

144 ~τμrπhHχorHlowUsπμlτHψrμvityHsiψnμturτsHinHmultiUjτtHχinμlHstμtτsHwithHthτHk‘vk~HρτtτπtorHμtHPH
sqrt{s}gbHQH‘τ–VHJournaloofoHighoEnergyoPhysicsTH2015THZXY^THY 5.4 2

143 kHsτμrπhHχorHhiψhUmμssHrτsonμnπτsHρτπμyinψHtoHˇ�Sˇ�â��HinHppHπollisionsHμtHPHsqrt{s}gbHQH‘τ–HwithHthτH
k‘vk~HρτtτπtorVHJournaloofoHighoEnergyoPhysicsTH2015THZXY^THY 5.4 22

142 ~ummμryHoχHthτHk‘vk~Hτxpτrimτntâ��sHsτnsitivityHtoHsupτrsymmτtryHμχtτrHvrmH}unHYHâ��HintτrprτtτρH
inHthτHphτnomτnoloψiπμlHw~~wVHJournaloofoHighoEnergyoPhysicsTH2015THZXY^THY 5.4 42

141 ~τμrπhHχorHlτptonUχlμvourUviolμtinψHrHUhH˛…ˇ�HρτπμysHoχHthτHriψψsHνosonHwithHthτHk‘vk~HρτtτπtorVH
JournaloofoHighoEnergyoPhysicsTH2015THZXY^THY 5.4 46

(2015-2015)
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140 wτμsurτmτntHoχHχourUjτtHρiχχτrτntiμlHπrossHsτπtionsHinHPHsqrt{s}gbHQH‘τ–HprotonUprotonHπollisionsH
usinψHthτHk‘vk~HρτtτπtorVHJournaloofoHighoEnergyoPhysicsTH2015THZXY^THYUa_ 5.4 5

139 kHsτμrπhHχorHPHtovτrlinτ{t}HQHrτsonμnπτsHusinψHlτptonUplusUjτtsHτvτntsHinHprotonUprotonHπollisionsHμtHPH
sqrt{s}gbHQH‘τ–HwithHthτHk‘vk~HρτtτπtorVHJournaloofoHighoEnergyoPhysicsTH2015THZXY^THY 5.4 57

138 wτμsurτmτntHoχHthτHχorwμrρUνμπkwμrρHμsymmτtryHoχHτlτπtronHμnρHmuonHpμirUproρuπtionHinHppH
πollisionsHμtHPHsqrt{s}gaHQH‘τ–HwithHthτHk‘vk~HρτtτπtorVHJournaloofoHighoEnergyoPhysicsTH2015THZXY^THY 5.4 18

137 wτμsurτmτntHoχHπhμrψτρUpμrtiπlτHspτπtrμHinHzνSzνHπollisionsHμtHPHsqrt{sα{mμthrm{xx}}}gZVa_HQH‘τ–H
withHthτHk‘vk~HρτtτπtorHμtHthτHvrmVHJournaloofoHighoEnergyoPhysicsTH2015THZXY^THY 5.4 49

136 knμlysisHoχHτvτntsHwithHνUjτtsHμnρHμHpμirHoχHlτptonsHoχHthτHsμmτHπhμrψτHinHppHπollisionsHμtHPHsqrt{s}gbH
QH‘τ–HwithHthτHk‘vk~HρτtτπtorVHJournaloofoHighoEnergyoPhysicsTH2015THZXY^THY 5.4 26

135 monstrμintsHonHnτwHphτnomτnμHviμHriψψsHνosonHπouplinψsHμnρHinvisiνlτHρτπμysHwithHthτHk‘vk~H
ρτtτπtorVHJournaloofoHighoEnergyoPhysicsTH2015THZXY^THY 5.4 91

134 ~τμrπhHχorHhiψhUmμssHρiνosonHrτsonμnπτsHwithHνosonUtμψψτρHjτtsHinHprotonUprotonHπollisionsHμtHPH
sqrt{s}gbHQH‘τ–HwithHthτHk‘vk~HρτtτπtorVHJournaloofoHighoEnergyoPhysicsTH2015THZXY^THYU[c 5.4 66

133
niχχτrτntiμlHtopUμntitopHπrossUsτπtionHmτμsurτmτntsHμsHμHχunπtionHoχHoνsτrvμνlτsHπonstruπtτρHχromH
χinμlUstμtτHpμrtiπlτsHusinψHppHπollisionsHμtHPHsqrt{s}gaHQH‘τ–HinHthτHk‘vk~HρτtτπtorVHJournaloofoHigho
EnergyoPhysicsTH2015THZXY^THY

5.4 31

132 ~τμrπhHχorHhτμvyHwμjorμnμHnτutrinosHwithHthτHk‘vk~HρτtτπtorHinHppHπollisionsHμtHPHsqrt{s}gbHQH‘τ–VH
JournaloofoHighoEnergyoPhysicsTH2015THZXY^THY 5.4 65

131
~τμrπhHχorHproρuπtionHoχHvτπtorUlikτHquμrkHpμirsHμnρHoχHχourHtopHquμrksHinHthτHlτptonUplusUjτtsHχinμlH
stμtτHinHppHπollisionsHμtHPHsqrt{s}gbHQH‘τ–HwithHthτHk‘vk~HρτtτπtorVHJournaloofoHighoEnergyoPhysicsTH
2015THZXY^THY

5.4 54

130 ~τμrπhHχorHnτwHphτnomτnμHinHτvτntsHwithHthrττHorHmorτHπhμrψτρHlτptonsHinHppHπollisionsHμtHPH
sqrt{s}gbHQH‘τ–HwithHthτHk‘vk~HρτtτπtorVHJournaloofoHighoEnergyoPhysicsTH2015THZXY^THY 5.4 16

129 ~ummμryHoχHthτHsτμrπhτsHχorHsquμrksHμnρHψluinosHusinψHPHsqrt{s}gbHQH‘τ–HppHπollisionsHwithHthτH
k‘vk~HτxpτrimτntHμtHthτHvrmVHJournaloofoHighoEnergyoPhysicsTH2015THZXY^THY 5.4 55

128 nτtτrminμtionHoχHthτHtopUquμrkHpolτHmμssHusinψHPHtovτrlinτ{t}HQHSHYUjτtHτvτntsHπollτπtτρHwithHthτH
k‘vk~HτxpτrimτntHinHaH‘τ–HppHπollisionsVHJournaloofoHighoEnergyoPhysicsTH2015THZXY^THY 5.4 15

127 wτμsurτmτntHoχHthτHPHtovτrlinτ{t}—HQHμnρHPHtovτrlinτ{t}ZHQHproρuπtionHπrossHsτπtionsHinHppHπollisionsH
μtHPHsqrt{s}gbHQH‘τ–HwithHthτHk‘vk~HρτtτπtorVHJournaloofoHighoEnergyoPhysicsTH2015THZXY^THY 5.4 16

126 ~τμrπhHχorHχlμvourUπhμnψinψHnτutrμlHπurrτntHtopHquμrkHρτπμysHtHUhHrqHinHppHπollisionsHμtHPHsqrt{s}gbHQH
‘τ–HwithHthτHk‘vk~HρτtτπtorVHJournaloofoHighoEnergyoPhysicsTH2015THZXY^THYU_^ 5.4 18

125 ~τμrπhHχorHhτμvyHlτptonHrτsonμnπτsHρτπμyinψHtoHμHZHνosonHμnρHμHlτptonHinHppHπollisionsHμtHPHsqrt{s}gbH
QH‘τ–HwithHthτHk‘vk~HρτtτπtorVHJournaloofoHighoEnergyoPhysicsTH2015THZXY^THY 5.4 22

124 momνinτρHwτμsurτmτntHoχHthτHriψψsHlosonHwμssHinHppHmollisionsHμtHsqrt−s]gaHμnρHbH‘τ–HwithHthτH
k‘vk~HμnρHmw~HoxpτrimτntsVHPhysicaloReviewoLettersTH2015THYY]THYcYbX[ 7.4 709

123 ~τμrπhHχorHsquμrksHμnρHψluinosHinHτvτntsHwithHisolμtτρHlτptonsTHjτtsHμnρHmissinψHtrμnsvτrsτH
momτntumHμtHPHsqrt{s}gbHQH‘τ–HwithHthτHk‘vk~HρτtτπtorVHJournaloofoHighoEnergyoPhysicsTH2015THZXY^THY 5.4 37
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122 oviρτnπτHχorHthτHriψψsUνosonH±ukμwμHπouplinψHtoHtμuHlτptonsHwithHthτHk‘vk~HρτtτπtorVHJournaloofo
HighoEnergyoPhysicsTH2015THZXY^THY 5.4 74

121 wτμsurτmτntHoχHthτHπhμrψτHμsymmτtryHinHρilτptoniπHρτπμysHoχHtopHquμrkHpμirsHinHppHπollisionsHμtHPH
sqrt{s}gaHQH‘τ–HusinψHthτHk‘vk~HρτtτπtorVHJournaloofoHighoEnergyoPhysicsTH2015THZXY^THY 5.4 16

120 ~τμrπhHχorH−pormulμdHsττHtτxt]HρτπμysHinH−pormulμdHsττHtτxt]HπollisionsHμtH−pormulμdHsττHtτxt]´ g´ b´ ‘τ–H
withHthτHk‘vk~HρτtτπtorVHEuropeanoPhysicaloJournaloCTH2015THa^THY_^ 4.2 25

119 wτμsurτmτntHoχHthτHtopUquμrkHmμssHinHthτHχullyHhμρroniπHρτπμyHπhμnnτlHχromHk‘vk~HρμtμHμtH
−pormulμdHsττHtτxt]VHEuropeanoPhysicaloJournaloCTH2015THa^THY^b 4.2 8

118
~τμrπhHχorHρirτπtHpμirHproρuπtionHoχHμHπhμrψinoHμnρHμHnτutrμlinoHρτπμyinψHtoHthτHYZ^´ qτ–HriψψsH
νosonHinH−pormulμdHsττHtτxt]´ ‘τ–H−pormulμdHsττHtτxt]HπollisionsHwithHthτHk‘vk~HρτtτπtorVHEuropeano
PhysicaloJournaloCTH2015THa^THZXb

4.2 50

117 ~tuρyHoχHP—WZQrHproρuπtionHμnρHriψψsHνosonHπouplinψsHusinψHrUhH—H—HRHρτπμysHwithHthτHk‘vk~H
ρτtτπtorVHJournaloofoHighoEnergyoPhysicsTH2015THZXY^THY 5.4 14

116 ~τμrπhHχorHmτtμstμνlτHhτμvyHπhμrψτρHpμrtiπlτsHwithHlμrψτHionisμtionHτnτrψyHlossHinHπollisionsHμtH
−pormulμdHsττHtτxt]´ ‘τ–HusinψHthτHk‘vk~HτxpτrimτntVHEuropeanoPhysicaloJournaloCTH2015THa^TH]Xa 4.2 18

115
wτμsurτmτntHoχHthτHproρuπtionHμnρHlτptonHπhμrψτHμsymmτtryHoχH−pormulμdHsττHtτxt]HνosonsHinH
zνSzνHπollisionsHμtH−pormulμdHsττHtτxt]HwithHthτHk‘vk~HρτtτπtorVHEuropeanoPhysicaloJournaloCTH2015TH
a^THZ[

4.2 31

114 ~τμrπhHχorHproρuπtionHoχHP——W—ZQHrτsonμnπτsHρτπμyinψHtoHμHlτptonTHnτutrinoHμnρHjτtsHinHPppQH
πollisionsHμtHPsqrt{s}gbQH‘τ–HwithHthτHk‘vk~HρτtτπtorH2015THa^THY 1

113 ~τμrπhHχorHnτwHphτnomτnμHinHχinμlHstμtτsHwithHμnHτnτrψτtiπHjτtHμnρHlμrψτHmissinψHtrμnsvτrsτH
momτntumHinHppHπollisionsHμtHPsqrt{s}gb~Q‘τ–HwithHthτHk‘vk~HρτtτπtorH2015THa^THY 2

112 k‘vk~H}unHYHsτμrπhτsHχorHρirτπtHpμirHproρuπtionHoχHthirρUψτnτrμtionHsquμrksHμtHthτHvμrψτHrμρronH
molliρτrH2015THa^THY 3

111 wτμsurτmτntHoχHthτHinπlusivτHjτtHπrossUsτπtionHinHprotonUprotonHπollisionsHμtHPHsqrt{s}gaHQH‘τ–HusinψH
]V^Hχνâ��YHoχHρμtμHwithHthτHk‘vk~HρτtτπtorH2015THZXY^THY 3

110 wτμsurτmτntHoχHthτHtopHquμrkHpμirHproρuπtionHπhμrψτHμsymmτtryHinHprotonUprotonHπollisionsHμtHPH
sqrt{s}HQHgHaH‘τ–HusinψHthτHk‘vk~HρτtτπtorVHJournaloofoHighoEnergyoPhysicsTH2014THZXY]THY 5.4 24

109
~τμrπhHχorHthτHρirτπtHproρuπtionHoχHπhμrψinosTHnτutrμlinosHμnρHstμusHinHχinμlHstμtτsHwithHμtHlτμstHtwoH
hμρroniπμllyHρτπμyinψHtμusHμnρHmissinψHtrμnsvτrsτHmomτntumHinHppHπollisionsHμtHPHsqrt{s}gbHQH‘τ–H
withHthτHk‘vk~HρτtτπtorVHJournaloofoHighoEnergyoPhysicsTH2014THZXY]THY

5.4 29

108
‘hτHρiχχτrτntiμlHproρuπtionHπrossHsτπtionHoχHthτH−pormulμdHsττHtτxt]PYXZXQHmτsonHinH−pormulμdHsττH
tτxt]HgHa´ ‘τ–H−pormulμdHsττHtτxt]HπollisionsHmτμsurτρHwithHthτHk‘vk~HρτtτπtorVHEuropeanoPhysicalo
JournaloCTH2014THa]THZbc^

4.2 12

107 olτπtronHrτπonstruπtionHμnρHiρτntiχiπμtionHτχχiπiτnπyHmτμsurτmτntsHwithHthτHk‘vk~HρτtτπtorHusinψH
thτHZXYYHvrmHprotonUprotonHπollisionHρμtμVHEuropeanoPhysicaloJournaloCTH2014THa]THZc]Y 4.2 160

106 wτμsurτmτntHoχHthτHunρτrlyinψHτvτntHinHjτtHτvτntsHχromHaHPtτxtH{‘τ–}QHprotonâ��protonHπollisionsH
withHthτHk‘vk~HρτtτπtorVHEuropeanoPhysicaloJournaloCTH2014THa]THY 4.2 18

105
wτμsurτmτntHoχHthτHπτntrμlityHμnρHpsτuρorμpiρityHρτpτnρτnπτHoχHthτHintτψrμtτρHτlliptiπHχlowHinH
lτμρUlτμρHπollisionsHμtH−pormulμdHsττHtτxt]´ ‘τ–´ withHthτHk‘vk~HρτtτπtorVHEuropeanoPhysicaloJournaloCTH
2014THa]THZcbZ

4.2 18
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104 viψhtUquμrkHμnρHψluonHjτtHρisπriminμtionHinH−pormulμdHsττHtτxt]HπollisionsHμtH−pormulμdHsττHtτxt]HwithH
thτHk‘vk~HρτtτπtorVHEuropeanoPhysicaloJournaloCTH2014THa]TH[XZ[ 4.2 46

103
wτμsurτmτntHoχHthτHτlτπtrowτμkHproρuπtionHoχHρijτtsHinHμssoπiμtionHwithHμHZUνosonHμnρH
ρistriνutionsHsτnsitivτHtoHvτπtorHνosonHχusionHinHprotonUprotonHπollisionsHμtHPHsqrt{s}HQHgHbH‘τ–HusinψH
thτHk‘vk~HρτtτπtorVHJournaloofoHighoEnergyoPhysicsTH2014THZXY]THY

5.4 14

102
~τμrπhHχorHρirτπtHproρuπtionHoχHπhμrψinosHμnρHnτutrμlinosHinHτvτntsHwithHthrττHlτptonsHμnρHmissinψH
trμnsvτrsτHmomτntumHinHPHsqrt{s}HQHgHbH‘τ–HppHπollisionsHwithHthτHk‘vk~HρτtτπtorVHJournaloofoHigho
EnergyoPhysicsTH2014THZXY]THY

5.4 76

101
wτμsurτmτntHoχHthτHproρuπtionHπrossHsτπtionHoχHpromptHtWˇ�HmτsonsHinHμssoπiμtionHwithHμH—H´–H
νosonHinHppHπollisionsHμtHPHsqrt{s}HQHgHaH‘τ–HwithHthτHk‘vk~HρτtτπtorVHJournaloofoHighoEnergyoPhysicsTH
2014THZXY]THY

5.4 24

100 wτμsurτmτntHoχHρijτtHπrossUsτπtionsHinHppHπollisionsHμtHaH‘τ–HπτntrτUoχUmμssHτnτrψyHusinψHthτH
k‘vk~HρτtτπtorVHJournaloofoHighoEnergyoPhysicsTH2014THZXY]THY 5.4 17

99 wτμsurτmτntHoχHthτHproρuπtionHoχHμH—HνosonHinHμssoπiμtionHwithHμHπhμrmHquμrkHinHppHπollisionsHμtHPH
sqrt{s}HQHgHaH‘τ–HwithHthτHk‘vk~HρτtτπtorVHJournaloofoHighoEnergyoPhysicsTH2014THZXY]THY 5.4 37

98
~τμrπhHχorHρirτπtHproρuπtionHoχHπhμrψinosTHnτutrμlinosHμnρHslτptonsHinHχinμlHstμtτsHwithHtwoHlτptonsH
μnρHmissinψHtrμnsvτrsτHmomτntumHinHppHπollisionsHμtHPHsqrt{s}HQHgHb‘τ–HwithHthτHk‘vk~HρτtτπtorVH
JournaloofoHighoEnergyoPhysicsTH2014THZXY]THY

5.4 120

97 ~τμrπhHχorHsupτrsymmτtryHμtHPsqrt{s}QHgHbH‘τ–HinHχinμlHstμtτsHwithHjτtsHμnρHtwoHsμmτUsiψnHlτptonsHorH
thrττHlτptonsHwithHthτHk‘vk~HρτtτπtorVHJournaloofoHighoEnergyoPhysicsTH2014THZXY]THY 5.4 39

96 wτμsurτmτntHoχHthτHlowUmμssHnrτllU±μnHρiχχτrτntiμlHπrossHsτπtionHμtHPHsqrt{s}HQHgHaH‘τ–HusinψHthτH
k‘vk~HρτtτπtorVHJournaloofoHighoEnergyoPhysicsTH2014THZXY]THY 5.4 18

95 ~τμrπhHχorHρirτπtHtopUsquμrkHpμirHproρuπtionHinHχinμlHstμtτsHwithHtwoHlτptonsHinHppHπollisionsHμtHPH
sqrt{s}HQHgHbH‘τ–HwithHthτHk‘vk~HρτtτπtorVHJournaloofoHighoEnergyoPhysicsTH2014THZXY]THY 5.4 52

94 wτμsurτmτntHoχHˇ�HπYHμnρHˇ�HπZHproρuπtionHwithHPHsqrt{s}HQHgHaH‘τ–HppHπollisionsHμtHk‘vk~VHJournaloofo
HighoEnergyoPhysicsTH2014THZXY]THY 5.4 26

93 ~τμrπhHχorHmiπrosπopiπHνlμπkHholτsHμnρHstrinψHνμllsHinHχinμlHstμtτsHwithHlτptonsHμnρHjτtsHwithHthτH
k‘vk~HρτtτπtorHμtHPHsqrt{s}HQHgHbH‘τ–VHJournaloofoHighoEnergyoPhysicsTH2014THZXY]THY 5.4 6

92 ~τμrπhHχorHnτwHpμrtiπlτsHinHτvτntsHwithHonτHlτptonHμnρHmissinψHtrμnsvτrsτHmomτntumHinHppH
πollisionsHμtHPHsqrt{s}HQHgHbH‘τ–HwithHthτHk‘vk~HρτtτπtorVHJournaloofoHighoEnergyoPhysicsTH2014THZXY]THY 5.4 40

91
~τμrπhHχorHρirτπtHtopHsquμrkHpμirHproρuπtionHinHτvτntsHwithHμH−pormulμdHsττHtτxt]HνosonTH−pormulμdH
sττHtτxt]UjτtsHμnρHmissinψHtrμnsvτrsτHmomτntumHinH−pormulμdHsττHtτxt]H‘τ–H−pormulμdHsττHtτxt]H
πollisionsHwithHthτHk‘vk~HρτtτπtorVHEuropeanoPhysicaloJournaloCTH2014THa]THZbb[

4.2 41

90 ~τμrπhHχorHnτutrμlHriψψsHνosonsHoχHthτHminimμlHsupτrsymmτtriπHstμnρμrρHmoρτlHinHppHπollisionsHμtHPH
sqrt{s}gbHQH‘τ–HwithHthτHk‘vk~HρτtτπtorVHJournaloofoHighoEnergyoPhysicsTH2014THZXY]THY 5.4 67

89 wτμsurτmτntHoχHthτHmuonHrτπonstruπtionHpτrχormμnπτHoχHthτHk‘vk~HρτtτπtorHusinψHZXYYHμnρHZXYZH
vrmHprotonUprotonHπollisionHρμtμVHEuropeanoPhysicaloJournaloCTH2014THa]TH[Y[X 4.2 166

88
wτμsurτmτntsHoχHjτtHvτtoτsHμnρHμzimuthμlHρτπorrτlμtionsHinHρijτtHτvτntsHproρuπτρHinH−pormulμdHsττH
tτxt]HπollisionsHμtH−pormulμdHsττHtτxt]HusinψHthτHk‘vk~HρτtτπtorVHEuropeanoPhysicaloJournaloCTH2014TH
a]TH[YYa

4.2 17

87
kHmτμsurτmτntHoχHthτHrμtioHoχHthτHproρuπtionHπrossHsτπtionsHχorH−pormulμdHsττHtτxt]HμnρH−pormulμdH
sττHtτxt]HνosonsHinHμssoπiμtionHwithHjτtsHwithHthτHk‘vk~HρτtτπtorVHEuropeanoPhysicaloJournaloCTH2014
THa]TH[Y_b

4.2 16
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86 wτμsurτmτntsHoχHχiρuπiμlHμnρHρiχχτrτntiμlHπrossHsτπtionsHχorHriψψsHνosonHproρuπtionHinHthτH
ρiphotonHρτπμyHπhμnnτlHμtHPHsqrt{s}gbHQH‘τ–HwithHk‘vk~VHJournaloofoHighoEnergyoPhysicsTH2014THZXY]THY 5.4 30

85
~τμrπhHχorHsupτrsymmτtryHinHτvτntsHwithHlμrψτHmissinψHtrμnsvτrsτHmomτntumTHjτtsTHμnρHμtHlτμstH
onτHtμuHlτptonHinHZXHχνâ��YHoχHPHsqrt{s}HQHgHbH‘τ–HprotonUprotonHπollisionHρμtμHwithHthτHk‘vk~H
ρτtτπtorVHJournaloofoHighoEnergyoPhysicsTH2014THZXY]THY

5.4 9

84
~τμrπhHχorHsquμrksHμnρHψluinosHwithHthτHk‘vk~HρτtτπtorHinHχinμlHstμtτsHwithHjτtsHμnρHmissinψH
trμnsvτrsτHmomτntumHusinψHPHsqrt{s}gbHQH‘τ–HprotonUprotonHπollisionHρμtμVHJournaloofoHighoEnergyo
PhysicsTH2014THZXY]THY

5.4 108

83
wτμsurτmτntHoχHthτH−pormulμdHsττHtτxt]HproρuπtionHπrossUsτπtionHusinψH−pormulμdHsττHtτxt]HτvτntsH
withH−pormulμdHsττHtτxt]UtμψψτρHjτtsHinH−pormulμdHsττHtτxt]HπollisionsHμtH−pormulμdHsττHtτxt]HμnρH
b´ ‘τ–HwithHthτHk‘vk~HρτtτπtorVHEuropeanoPhysicaloJournaloCTH2014THa]TH[YXc

4.2 107

82
~τμrπhHχorHtopHsquμrkHpμirHproρuπtionHinHχinμlHstμtτsHwithHonτHisolμtτρHlτptonTHjτtsTHμnρHmissinψH
trμnsvτrsτHmomτntumHinHPHsqrt{s}HQHgHbH‘τ–HppHπollisionsHwithHthτHk‘vk~HρτtτπtorVHJournaloofoHigho
EnergyoPhysicsTH2014THZXY]THY

5.4 54

81 wuonHrτπonstruπtionHτχχiπiτnπyHμnρHmomτntumHrτsolutionHoχHthτHk‘vk~HτxpτrimτntHinH
protonUprotonHπollisionsHμtH−pormulμdHsττHtτxt]´ ‘τ–HinHZXYXVHEuropeanoPhysicaloJournaloCTH2014THa]TH[X[] 4.2 45

80 olτπtronHμnρHphotonHτnτrψyHπμliνrμtionHwithHthτHk‘vk~HρτtτπtorHusinψHvrmH}unHYHρμtμVHEuropeano
PhysicaloJournaloCTH2014THa]THY 4.2 160

79
~τμrπhHχorHπontμπtHintτrμπtionsHμnρHlμrψτHτxtrμHρimτnsionsHinHthτHρilτptonHπhμnnτlHusinψH
protonUprotonHπollisionsHμtH−pormulμdHsττHtτxt]´ b´ ‘τ–HwithHthτHk‘vk~HρτtτπtorVHEuropeanoPhysicalo
JournaloCTH2014THa]TH[Y[]

4.2 31

78 wτμsurτmτntHoχHχlowHhμrmoniπsHwithHmultiUpμrtiπlτHπumulμntsHinHzνSzνHπollisionsHμtH−pormulμdHsττH
tτxt]´ ‘τ–HwithHthτHk‘vk~HρτtτπtorVHEuropeanoPhysicaloJournaloCTH2014THa]TH[Y^a 4.2 52

77
wτμsurτmτntHoχHρistriνutionsHsτnsitivτHtoHthτHunρτrlyinψHτvτntHinHinπlusivτHZUνosonHproρuπtionHinH
−pormulμdHsττHtτxt]HπollisionsHμtH−pormulμdHsττHtτxt]H‘τ–HwithHthτHk‘vk~HρτtτπtorVHEuropeanoPhysicalo
JournaloCTH2014THa]TH[Yc^

4.2 21

76 ~τμrπhHχorHρirτπtHpμirHproρuπtionHoχHthτHtopHsquμrkHinHμllUhμρroniπHχinμlHstμtτsHinHprotonUprotonH
πollisionsHμtHPHsqrt{s}HQHgHbH‘τ–HwithHthτHk‘vk~HρτtτπtorVHJournaloofoHighoEnergyoPhysicsTH2014THZXY]THY 5.4 36

75 wτμsurτmτntHoχHthτHproρuπtionHπrossUsτπtionHoχHˇ�PZ~QHUhHtWˇ�PUh˛…HSH˛…Hâ��Qˇ�HSHˇ�Hâ��HinHppHπollisionsHμtHPH
sqrt{s}HQHgHaH‘τ–HμtHk‘vk~VHJournaloofoHighoEnergyoPhysicsTH2014THZXY]THY 5.4 16

74 wτμsurτmτntHoχHthτHZW˛‡HRHνosonHtrμnsvτrsτHmomτntumHρistriνutionHinHppHπollisionsHμtHPHsqrt{s}gaHQH
‘τ–HwithHthτHk‘vk~HρτtτπtorVHJournaloofoHighoEnergyoPhysicsTH2014THZXY]THY 5.4 79

73
~τμrπhHχorHstronψHproρuπtionHoχHsupτrsymmτtriπHpμrtiπlτsHinHχinμlHstμtτsHwithHmissinψHtrμnsvτrsτH
momτntumHμnρHμtHlτμstHthrττHνUjτtsHμtHPHsqrt{s}HgHbHQH‘τ–HprotonUprotonHπollisionsHwithHthτHk‘vk~H
ρτtτπtorVHJournaloofoHighoEnergyoPhysicsTH2014THZXY]THY

5.4 31

72 wτμsurτmτntHoχHρiχχτrτntiμlHproρuπtionHπrossUsτπtionsHχorHμHZHνosonHinHμssoπiμtionHwithHνUjτtsHinHaH
‘τ–HprotonUprotonHπollisionsHwithHthτHk‘vk~HρτtτπtorVHJournaloofoHighoEnergyoPhysicsTH2014THZXY]THY 5.4 26

71 ~τμrπhHχorHlonψUlivτρHnτutrμlHpμrtiπlτsHρτπμyinψHintoHlτptonHjτtsHinHprotonUprotonHπollisionsHμtHPH
sqrt{s}gbHQH‘τ–HwithHthτHk‘vk~HρτtτπtorVHJournaloofoHighoEnergyoPhysicsTH2014THZXY]THY 5.4 38

70
~τμrπhHχorHpμirHμnρHsinψlτHproρuπtionHoχHnτwHhτμvyHquμrksHthμtHρτπμyHtoHμHZHνosonHμnρHμH
thirρUψτnτrμtionHquμrkHinHppHπollisionsHμtHPHsqrt{s}gbHQH‘τ–HwithHthτHk‘vk~HρτtτπtorVHJournaloofoHigho
EnergyoPhysicsTH2014THZXY]THY

5.4 29

69 wτμsurτmτntHoχHthτHPtovτrlinτ{t}QHproρuπtionHπrossUsτπtionHusinψHPτmuHQHτvτntsHwithHPνQUtμψψτρHjτtsH
inHPppQHπollisionsHμtHPsqrt{s}gaQHμnρHbH‘τ–HwithHthτHk‘vk~HρτtτπtorH2014THa]THY 2
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68 wτμsurτmτntHoχHthτHproρuπtionHπrossHsτπtionHoχHjτtsHinHμssoπiμtionHwithHμHZHνosonHinHppHπollisionsHμtH
PHsqrt{s}gaHQH‘τ–HwithHthτHk‘vk~HρτtτπtorVHJournaloofoHighoEnergyoPhysicsTH2013THZXY[THY 5.4 50

67 wτμsurτmτntHoχHthτHπrossUsτπtionHχorH—HνosonHproρuπtionHinHμssoπiμtionHwithHνUjτtsHinHppHπollisionsH
μtHPHsqrt{s}gaHQH‘τ–HwithHthτHk‘vk~HρτtτπtorVHJournaloofoHighoEnergyoPhysicsTH2013THZXY[THY 5.4 34

66 ~τμrπhHχorHthirρHψτnτrμtionHsπμlμrHlτptoquμrksHinHppHπollisionsHμtHPHsqrt{s}gaHQH‘τ–HwithHthτHk‘vk~H
ρτtτπtorVHJournaloofoHighoEnergyoPhysicsTH2013THZXY[THY 5.4 30

65 ~τμrπhHχorHρμrkHmμttτrHπμnρiρμtτsHμnρHlμrψτHτxtrμHρimτnsionsHinHτvτntsHwithHμHjτtHμnρHmissinψH
trμnsvτrsτHmomτntumHwithHthτHk‘vk~HρτtτπtorVHJournaloofoHighoEnergyoPhysicsTH2013THZXY[THY 5.4 124

64 wτμsurτmτntHoχHZZHproρuπtionHinHppHπollisionsHμtHPHsqrt{s}gaHQH‘τ–HμnρHlimitsHonHμnomμlousHZZZHμnρH
ZZ˛‡HπouplinψsHwithHthτHk‘vk~HρτtτπtorVHJournaloofoHighoEnergyoPhysicsTH2013THZXY[THY 5.4 45

63
~τμrπhHχorHπhμrψτρHriψψsHνosonsHthrouψhHthτHviolμtionHoχHlτptonHunivτrsμlityHinHPHtovτrlinτ{t}HQH
τvτntsHusinψHppHπollisionHρμtμHμtHPHsqrt{s}gaHQH‘τ–HwithHthτHk‘vk~HτxpτrimτntVHJournaloofoHigho
EnergyoPhysicsTH2013THZXY[THY

5.4 14

62 ~τμrπhHχorHthτHnτutrμlHriψψsHνosonsHoχHthτHminimμlHsupτrsymmτtriπHstμnρμrρHmoρτlHinHppHπollisionsH
μtHPHsqrt{s}gaHQH‘τ–HwithHthτHk‘vk~HρτtτπtorVHJournaloofoHighoEnergyoPhysicsTH2013THZXY[THY 5.4 47

61 wτμsurτmτntHoχHsplittinψHsπμlτsHinHUhHτvτntsHμtH−pormulμdHsττHtτxt]HwithHthτHk‘vk~HρτtτπtorVH
EuropeanoPhysicaloJournaloCTH2013THa[THZ][Z 4.2 8

60
~τμrπhHχorHμHliψhtHπhμrψτρHriψψsHνosonHinHthτHρτπμyHπhμnnτlH−pormulμdHsττHtτxt]HinH−pormulμdHsττH
tτxt]HτvτntsHusinψHπollisionsHμtH−pormulμdHsττHtτxt]HwithHthτHk‘vk~HρτtτπtorVHEuropeanoPhysicalo
JournaloCTH2013THa[THZ]_^

4.2 76

59
~τμrπhHχorHρirτπtHthirρUψτnτrμtionHsquμrkHpμirHproρuπtionHinHχinμlHstμtτsHwithHmissinψHtrμnsvτrsτH
momτntumHμnρHtwoHνUjτtsHinHPHsqrt{s}gbHQH‘τ–HppHπollisionsHwithHthτHk‘vk~HρτtτπtorVHJournaloofoHigho
EnergyoPhysicsTH2013THZXY[THY

5.4 92

58
~τμrπhHχorHnτwHphτnomτnμHinHχinμlHstμtτsHwithHlμrψτHjτtHmultipliπitiτsHμnρHmissinψHtrμnsvτrsτH
momτntumHμtHPHsqrt{s}gbHQH‘τ–HprotonUprotonHπollisionsHusinψHthτHk‘vk~HτxpτrimτntVHJournaloofo
HighoEnergyoPhysicsTH2013THZXY[THY

5.4 64

57 wτμsurτmτntHoχHthτHρiχχτrτntiμlHπrossUsτπtionHoχHlHSHmτsonHproρuπtionHinHppHπollisionsHμtHPH
sqrt{s}gaHQH‘τ–HμtHk‘vk~VHJournaloofoHighoEnergyoPhysicsTH2013THZXY[THY 5.4 24

56 zτrχormμnπτHoχHjτtHsuνstruπturτHtτπhniquτsHχorHlμrψτU}HjτtsHinHprotonUprotonHπollisionsHμtHPH
sqrt{s}gaHQH‘τ–HusinψHthτHk‘vk~HρτtτπtorVHJournaloofoHighoEnergyoPhysicsTH2013THZXY[THY 5.4 43

55 smprovτρHluminosityHρτtτrminμtionHinHπollisionsHμtH−pormulμdHsττHtτxt]HusinψHthτHk‘vk~HρτtτπtorHμtH
thτHvrmVHEuropeanoPhysicaloJournaloCTH2013THa[THZ^Yb 4.2 276

54
wτμsurτmτntHoχHthτHinπlusivτHjτtHπrossUsτπtionHinHπollisionsHμtH−pormulμdHsττHtτxt]HμnρHπompμrisonH
toHthτHinπlusivτHjτtHπrossUsτπtionHμtH−pormulμdHsττHtτxt]HusinψHthτHk‘vk~HρτtτπtorVHEuropeanoPhysicalo
JournaloCTH2013THa[THZ^Xc

4.2 71

53 wultiUπhμnnτlHsτμrπhHχorHsquμrksHμnρHψluinosHinH−pormulμdHsττHtτxt]HπollisionsHwithHthτHk‘vk~H
ρτtτπtorHμtHthτHvrmVHEuropeanoPhysicaloJournaloCTH2013THa[THZ[_Z 4.2 25

52 wτμsurτmτntHoχHjτtHshμpτsHinHtopUquμrkHpμirHτvτntsHμtH−pormulμdHsττHtτxt]HusinψHthτHk‘vk~H
ρτtτπtorVHEuropeanoPhysicaloJournaloCTH2013THa[THZ_a_ 4.2 18

51
wτμsurτmτntHoχHthτHρistriνutionsHoχHτvτntUνyUτvτntHχlowHhμrmoniπsHinHlτμρUlτμρHπollisionsHμtHPH
sqrt{{{sα{xxH}}}}HQHgHZVa_H‘τ–HwithHthτHk‘vk~HρτtτπtorHμtHthτHvrmVHJournaloofoHighoEnergyoPhysicsTH
2013THZXY[THY

5.4 143
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50 wτμsurτmτntHoχHthτHtopHquμrkHπhμrψτHinHppHπollisionsHμtHPHsqrt{s}gaHQH‘τ–HwithHthτHk‘vk~HρτtτπtorVH
JournaloofoHighoEnergyoPhysicsTH2013THZXY[THY 5.4 15

49 k‘vk~HsτμrπhHχorHnτwHphτnomτnμHinHρijτtHmμssHμnρHμnψulμrHρistriνutionsHusinψHppHπollisionsHμtHPH
sqrt{s}gaHQ‘τ–VHJournaloofoHighoEnergyoPhysicsTH2013THZXY[THY 5.4 72

48 wτμsurτmτntHoχHisolμtτρUphotonHpμirHproρuπtionHinHppHπollisionsHμtHPHsqrt{s}gae‘τ–HQHwithHthτHk‘vk~H
ρτtτπtorVHJournaloofoHighoEnergyoPhysicsTH2013THZXY[THY 5.4 44

47 ~τμrπhHχorHrτsonμnπτsHρτπμyinψHintoHtopUquμrkHpμirsHusinψHχullyHhμρroniπHρτπμysHinHppHπollisionsHwithH
k‘vk~HμtHPHsqrt{s}gaHQH‘τ–VHJournaloofoHighoEnergyoPhysicsTH2013THZXY[THY 5.4 55

46
~τμrπhHχorHρirτπtHπhμrψinoHproρuπtionHinHμnomμlyUmτρiμtτρHsupτrsymmτtryHνrτμkinψHmoρτlsHνμsτρH
onHμHρisμppτμrinψUtrμπkHsiψnμturτHinHppHπollisionsHμtHPHsqrt{s}gaemμthrm{‘τ–}HQHwithHthτHk‘vk~H
ρτtτπtorVHJournaloofoHighoEnergyoPhysicsTH2013THZXY[THY

5.4 15

45 wτμsurτmτntsHoχHtopHquμrkHpμirHrτlμtivτHρiχχτrτntiμlHπrossUsτπtionsHwithHk‘vk~HinHppHπollisionsHμtH
Psqrt{s}HgHaHmνox{‘τ–}QVHEuropeanoPhysicaloJournaloCTH2013THa[THY 4.2 55

44 ~τμrπhHχorHpμirUproρuπτρHmμssivτHπolourτρHsπμlμrsHinHχourUjτtHχinμlHstμtτsHwithHthτHk‘vk~HρτtτπtorH
inHprotonâ��protonHπollisionsHμtHPsqrt{s}HgHaHmνox{‘τ–}QVHEuropeanoPhysicaloJournaloCTH2013THa[THY 4.2 44

43 wτμsurτmτntHoχHthτHχlμvourHπompositionHoχHρijτtHτvτntsHinHppHπollisionsHμtHPsqrt{s}gaHmνox{‘τ–}QH
withHthτHk‘vk~HρτtτπtorVHEuropeanoPhysicaloJournaloCTH2013THa[THY 4.2 12

42 ~inψlτHhμρronHrτsponsτHmτμsurτmτntHμnρHπμlorimτtτrHjτtHτnτrψyHsπμlτHunπτrtμintyHwithHthτHk‘vk~H
ρτtτπtorHμtHthτHvrmVHEuropeanoPhysicaloJournaloCTH2013THa[THY 4.2 41

41 tτtHτnτrψyHrτsolutionHinHprotonUprotonHπollisionsHμtH−pormulμdHsττHtτxt]HrτπorρτρHinHZXYXHwithHthτH
k‘vk~HρτtτπtorVHEuropeanoPhysicaloJournaloCTH2013THa[THZ[X_ 4.2 153

40 wτμsurτmτntHoχHthτH−pormulμdHsττHtτxt]HproρuπtionHπrossHsτπtionHinHthτHtμuHSHjτtsHπhμnnτlHusinψHthτH
k‘vk~HρτtτπtorVHEuropeanoPhysicaloJournaloCTH2013THa[THZ[Zb 4.2 30

39
~τμrπhHχor—rproρuπtionHwithHμHliψhtHriψψsHνosonHρτπμyinψHtoHpromptHτlτπtronUjτtsHinH
protonâ��protonHπollisionsHμtHLsqrtH{s}gaLH‘τ–HwithHthτHk‘vk~HρτtτπtorVHNewoJournaloofoPhysicsTH2013TH
Y^THX][XXc

2.9 15

38
wτμsurτmτntHoχHthτHpolμrisμtionHoχH—HνosonsHproρuπτρHwithHlμrψτHtrμnsvτrsτHmomτntumHinHppH
πollisionsHμtHPsqrt{s}HgHaHmνox{‘τ–}QHwithHthτHk‘vk~HτxpτrimτntVHEuropeanoPhysicaloJournaloCTH2012TH
aZTHY

4.2 31

37 wτμsurτmτntHoχHthτHπhμrψτHμsymmτtryHinHtopHquμrkHpμirHproρuπtionHinHπollisionsHμtH−pormulμdHsττH
tτxt]HusinψHthτHk‘vk~HρτtτπtorVHEuropeanoPhysicaloJournaloCTH2012THaZTHZX[c 4.2 78

36 wτμsurτmτntHoχHthτHtopHquμrkHmμssHwithHthτHtτmplμtτHmτthoρHinHthτH−pormulμdHsττHtτxt]HπhμnnτlH
usinψHk‘vk~HρμtμVHEuropeanoPhysicaloJournaloCTH2012THaZTHZX]_ 4.2 42

35 ~τμrπhHχorHhτμvyHnτutrinosHμnρHriψhtUhμnρτρHνosonsHinHτvτntsHwithHtwoHlτptonsHμnρHjτtsHinH
πollisionsHμtH−pormulμdHsττHtτxt]HwithHthτHk‘vk~HρτtτπtorVHEuropeanoPhysicaloJournaloCTH2012THaZTHZX^_ 4.2 78

34 wτμsurτmτntHoχHpolμrizμtionHinHUhHρτπμysHwithHthτHk‘vk~HρτtτπtorHinHπollisionsHμtH−pormulμdHsττH
tτxt]VHEuropeanoPhysicaloJournaloCTH2012THaZTHZX_Z 4.2 17

33
wτμsurτmτntHoχHthτHπrossHsτπtionHχorHtopUquμrkHpμirHproρuπtionHinHppHπollisionsHμtHPsqrtH{s}HgH
{a}T{tτxt{‘τ–}}QHwithHthτHk‘vk~HρτtτπtorHusinψHχinμlHstμtτsHwithHtwoHhiψhUpH‘HlτptonsVHJournaloofo
HighoEnergyoPhysicsTH2012THZXYZTHY

5.4 43
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32 tτtHmμssHμnρHsuνstruπturτHoχHinπlusivτHjτtsHinHPHsqrtH{s}HgHae{tτxt{‘τ–}}HQHppHπollisionsHwithHthτHk‘vk~H
τxpτrimτntVHJournaloofoHighoEnergyoPhysicsTH2012THZXYZTHY 5.4 67

31 wτμsurτmτntHoχHinπlusivτHtwoUpμrtiπlτHμnψulμrHπorrτlμtionsHinHppHπollisionsHwithHthτHk‘vk~HρτtτπtorH
μtHthτHvrmVHJournaloofoHighoEnergyoPhysicsTH2012THZXYZTHY 5.4 10

30
runtHχorHnτwHphτnomτnμHusinψHlμrψτHjτtHmultipliπitiτsHμnρHmissinψHtrμnsvτrsτHmomτntumHwithH
k‘vk~HinH]VaHχνâ��YHoχHPHsqrtH{s}HgHae‘τ–HQHprotonUprotonHπollisionsVHJournaloofoHighoEnergyoPhysicsTH
2012THZXYZTHY

5.4 48

29
kHsτμrπhHχorHPHtovτrlinτHtHQHrτsonμnπτsHinHlτptonSjτtsHτvτntsHwithHhiψhlyHνoostτρHtopHquμrksH
πollτπtτρHinHppHπollisionsHμtHPHsqrtH{s}HgHaHQH‘τ–HwithHthτHk‘vk~HρτtτπtorVHJournaloofoHighoEnergyo
PhysicsTH2012THZXYZTHY

5.4 39

28 ~τμrπhHχorHthτH~tμnρμrρHwoρτlHriψψsHνosonHinHthτHrHUhHˇ�HSHˇ�Hâ��HρτπμyHmoρτHinHPHsqrtH{s}HgH
aT{mμthrm{‘τ–}}HQHppHπollisionsHwithHk‘vk~VHJournaloofoHighoEnergyoPhysicsTH2012THZXYZTHY 5.4 37

27 kHsτμrπhHχorHχlμvourHπhμnψinψHnτutrμlHπurrτntsHinHtopUquμrkHρτπμysHinHppHπollisionHρμtμHπollτπtτρH
withHthτHk‘vk~HρτtτπtorHμtHPHsqrt{s}gae‘τ–HQVHJournaloofoHighoEnergyoPhysicsTH2012THZXYZTHY 5.4 31

26 wτμsurτmτntsHoχHthτHpsτuρorμpiρityHρτpτnρτnπτHoχHthτHtotμlHtrμnsvτrsτHτnτrψyHinHprotonUprotonH
πollisionsHμtHPHsqrt{s}gaHQH‘τ–HwithHk‘vk~VHJournaloofoHighoEnergyoPhysicsTH2012THZXYZTHY 5.4 11

25 ~τμrπhHχorHμHhτμvyHtopUquμrkHpμrtnτrHinHχinμlHstμtτsHwithHtwoHlτptonsHwithHthτHk‘vk~HρτtτπtorHμtH
thτHvrmVHJournaloofoHighoEnergyoPhysicsTH2012THZXYZTHY 5.4 53

24 ~τμrπhHχorHhiψhUmμssHrτsonμnπτsHρτπμyinψHtoHρilτptonHχinμlHstμtτsHinHppHπollisionsHμtHPHsqrt{s}gaHQH‘τ–H
withHthτHk‘vk~HρτtτπtorVHJournaloofoHighoEnergyoPhysicsTH2012THZXYZTHY 5.4 49

23 ~τμrπhHχorHμnomμlousHproρuπtionHoχHpromptHlikτUsiψnHlτptonHpμirsHμtHPHsqrt{s}gaemμthrm{‘τ–}HQHwithH
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