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352 v~|ilcGΥGmoμνlTunspνγiπiγGsνΥrγψGπorGnνwGpψysiγsGinGprotonTprotonGγollisionsGΥtUGEuropeanoPhysicalo
JournaloCSG2021SGaXSG^Yb 4.2 4
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vνγtorGαosonGpΥirsGinGprotonTprotonGγollisionsGΥtUGEuropeanoPhysicaloJournaloCSG2021SGaXSG_YZ 4.2 3

349 vνΥsurνmνntsGoπGΥnτulΥrGμistΥnγνGΥnμGmomνntumGrΥtioGμistriαutionsGinGtψrννTjνtGΥnμGRGtwoTjνtG
πinΥlGstΥtνsGinGγollisionsUGEuropeanoPhysicaloJournaloCSG2021SGaXSGa]Y 4.2 0

348 yrνγisionGluminosityGmνΥsurνmνntGinGprotonTprotonGγollisionsGΥtGinGYWX]GΥnμGYWX^GΥtGlv|UG
EuropeanoPhysicaloJournaloCSG2021SGaXSGaWW 4.2 7

347 yνrπormΥnγνGoπGtψνGlv|GuνvνlTXGtriττνrGinGprotonTprotonGγollisionsGΥtGâ��sGfGXZG}ν–UGJournaloofo
InstrumentationSG2020SGX]SGyXWWX_TyXWWX_ 1 23

346 |νΥrγψGπorGμirνγtGtopGsquΥrkGpΥirGproμuγtionGinGνvνntsGwitψGonνGlνptonSGjνtsSGΥnμGmissinτGtrΥnsvνrsνG
momνntumGΥtGXZG}ν–GwitψGtψνGlv|GνxpνrimνntUGJournaloofoHighoEnergyoPhysicsSG2020SGYWYWSGX 5.4 12
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ΥtGOGsqrt{mΥtψrm{s}}GPGfGXZG}ν–UGJournaloofoHighoEnergyoPhysicsSG2020SGYWYWSGX 5.4 8
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protonTprotonGγollisionsGΥtUGEuropeanoPhysicaloJournaloCSG2019SG_bSGZW] 4.2 2

327 |νΥrγψGπorGtψνGpΥirGproμuγtionGoπGliτψtGtopGsquΥrksGinGtψνGν´–˛…hGπinΥlGstΥtνGinGprotonTprotonGγollisionsG
ΥtGOGsqrt{s}fXZGPG}ν–UGJournaloofoHighoEnergyoPhysicsSG2019SGYWXbSGX 5.4 4
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onGγψΥrτνμGΥnomΥlousGtriplνGτΥuτνGγouplinτsGΥtGOGsqrt{s}GPGfGXZG}ν–UGJournaloofoHighoEnergyoPhysicsSG
2019SGYWXbSGX
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324 vνΥsurνmνntGoπGtψνGproμuγtionGγrossGsνγtionSGtψνGtopGquΥrkGmΥssSGΥnμGtψνGstronτGγouplinτG
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Osqrt{s}GfXZStνxtG{}ν–}GPUGEuropeanoPhysicaloJournaloCSG2019SG_bSGX 4.2 7

322 |νΥrγψGπorGμΥrkGmΥttνrGproμuγνμGinGΥssoγiΥtionGwitψGΥGqiττsGαosonGμνγΥyinτGtoGΥGpΥirGoπGαottomG
quΥrksGinGprotonTprotonGγollisionsGΥtUGEuropeanoPhysicaloJournaloCSG2019SG_bSGYaW 4.2 12

321 |νΥrγψGπorGvνγtorTlikνGquΥrksGinGνvνntsGwitψGtwoGoppositνlyGγψΥrτνμGlνptonsGΥnμGjνtsGinG
protonTprotonGγollisionsGΥtUGEuropeanoPhysicaloJournaloCSG2019SG_bSGZ^[ 4.2 18

320 |νΥrγψGπorGsinτlνGproμuγtionGoπGvνγtorTlikνGquΥrksGμνγΥyinτGtoGΥGtopGquΥrkGΥnμGΥGαosonGinG
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319 |tuμyGoπGtψνGunμνrlyinτGνvνntGinGtopGquΥrkGpΥirGproμuγtionGinGγollisionsGΥtGXZUGEuropeanoPhysicalo
JournaloCSG2019SG_bSGXYZ 4.2 4
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mΥtψrm{α}ovνrlinν{mΥtψrm{α}}GPGμνγΥyGγψΥnnνlGwitψGlνptoniγGOGmΥtψrm{t}ovνrlinν{mΥtψrm{t}}GPG
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315 vνΥsurνmνntGoπGμiππνrνntiΥlGγrossGsνγtionsGπorGinγlusivνGisolΥtνμTpψotonGΥnμGpψotonRjνtG
proμuγtionGinGprotonTprotonGγollisionsGΥtUGEuropeanoPhysicaloJournaloCSG2019SG_bSGYW 4.2 4

314 |νΥrγψGπorGμΥrkGmΥttνrGproμuγνμGinGΥssoγiΥtionGwitψGΥGsinτlνGtopGquΥrkGorGΥGtopGquΥrkGpΥirGinG
protonTprotonGγollisionsGΥtGOGsqrt{s}fXZGPG}ν–UGJournaloofoHighoEnergyoPhysicsSG2019SGYWXbSGX 5.4 8

313 vνΥsurνmνntGoπGνxγlusivνG´ pψotoproμuγtionGinGultrΥpνripψνrΥlGpyαGγollisionsGΥtUGEuropeanoPhysicalo
JournaloCSG2019SG_bSG_WY 4.2 13

312 vνΥsurνmνntGoπGνxγlusivνGpψotoproμuγtionGπromGprotonsGinGyαGγollisionsGΥtUGEuropeanoPhysicalo
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311 vνΥsurνmνntGoπGtψνGtopGquΥrkGmΥssGinGtψνGΥllTjνtsGπinΥlGstΥtνGΥtGΥnμGγomαinΥtionGwitψGtψνG
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310 vνΥsurνmνntsGoπGμiππνrνntiΥlGµGαosonGproμuγtionGγrossGsνγtionsGinGprotonTprotonGγollisionsGΥtGOG
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γollisionsGΥtUGEuropeanoPhysicaloJournaloCSG2019SG_bSGb^b 4.2 1

308 vνΥsurνmνntGoπGtψνGμiππνrνntiΥlGmrνllT±ΥnGγrossGsνγtionGinGprotonTprotonGγollisionsGΥtGOG
sqrt{mΥtψrm{s}}GPGfGXZG}ν–UGJournaloofoHighoEnergyoPhysicsSG2019SGYWXbSGX 5.4 6

307 vνΥsurνmνntGoπGtψνGΥvνrΥτνGvνryGπorwΥrμGνnνrτyGΥsGΥGπunγtionGoπGtψνGtrΥγkGmultipliγityGΥtGγνntrΥlG
psνuμorΥpiμitiνsGinGprotonTprotonGγollisionsGΥtUGEuropeanoPhysicaloJournaloCSG2019SG_bSGabZ 4.2 6

306 |νΥrγψGπorGnνwGpψysiγsGinGtopGquΥrkGproμuγtionGinGμilνptonGπinΥlGstΥtνsGinGprotonTprotonGγollisionsG
ΥtUGEuropeanoPhysicaloJournaloCSG2019SG_bSGaa^ 4.2 6

305 |tuμyGoπGμijνtGνvνntsGwitψGΥGlΥrτνGrΥpiμityGτΥpGανtwννnGtψνGtwoGlνΥμinτGjνtsGinGppGγollisionsGΥtUG
EuropeanoPhysicaloJournaloCSG2018SG_aSGY[Y 4.2 4

304 |νΥrγψGπorGnνwGpψysiγsGinGνvνntsGwitψGΥGlνptoniγΥllyGμνγΥyinτGµGαosonGΥnμGΥGlΥrτνGtrΥnsvνrsνG
momνntumGimαΥlΥnγνGinGprotonTprotonGγollisionsGΥtGfGXZUGEuropeanoPhysicaloJournaloCSG2018SG_aSGYbX 4.2 17

303 vνΥsurνmνntsGoπGtψνGproμuγtionGγrossGsνγtionGΥnμGtψνGαrΥnγψinτGπrΥγtionSGΥnμGγonstrΥintsGonG
ΥnomΥlousGtriplνGτΥuτνGγouplinτsGΥtUGEuropeanoPhysicaloJournaloCSG2018SG_aSGX^] 4.2 29

302 vνΥsurνmνntGoπGΥssoγiΥtνμGµGRGγψΥrmGproμuγtionGinGprotonTprotonGγollisionsGΥtUGEuropeanoPhysicalo
JournaloCSG2018SG_aSGYa_ 4.2 11

(2018-2019)
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301
|νΥrγψGπorGnνwGpψνnomνnΥGinGπinΥlGstΥtνsGwitψGtwoGoppositνTγψΥrτνSGsΥmνTπlΥvorGlνptonsSGjνtsSGΥnμG
missinτGtrΥnsvνrsνGmomνntumGinGppGγollisionsGΥtGOGsqrt{s}fXZGPG}ν–UGJournaloofoHighoEnergyoPhysicsSG
2018SGYWXaSGX

5.4 2

300 |νΥrγψGπorGνlνγtrowνΥkGproμuγtionGoπGγψΥrτinosGΥnμGnνutrΥlinosGinGmultilνptonGπinΥlGstΥtνsGinG
protonTprotonGγollisionsGΥtGOGsqrt{s}fXZGPG}ν–UGJournaloofoHighoEnergyoPhysicsSG2018SGYWXaSGX 5.4 40

299
{νsponsνGoπGmiγroγψΥnnνlGplΥtνsGinGionizΥtionGmoμνGtoGsinτlνGpΥrtiγlνsGΥnμGνlνγtromΥτnνtiγG
sψowνrsUGNuclearoInstrumentsoandoMethodsoinoPhysicsoResearch,oSectionoA:oAccelerators,o
Spectrometers,oDetectorsoandoAssociatedoEquipmentSG2018SGa_bSG^TXY

1.2 7

298 |νΥrγψGπorGstΥnμΥrμGmoμνlGproμuγtionGoπGπourGtopGquΥrksGwitψGsΥmνTsiτnGΥnμGmultilνptonGπinΥlG
stΥtνsGinGprotonTprotonGγollisionsGΥtUGEuropeanoPhysicaloJournaloCSG2018SG_aSGX[W 4.2 20

297
vνΥsurνmνntsGoπGtψνGOmΥtψrmG{p}mΥtψrmG{p}riτψtΥrrowGmΥtψrm{µ}mΥtψrm{µ}PGproμuγtionGγrossG
sνγtionGΥnμGtψνGOmΥtψrm{µ}riτψtΥrrowG[νllGPGαrΥnγψinτGπrΥγtionSGΥnμGγonstrΥintsGonGΥnomΥlousGtriplνG
τΥuτνGγouplinτsGΥtGOsqrt{s}GfGXZStνxtG{}ν–}GPG2018SG_aSGX

3

296 |νΥrγψGπorGOGmΥtψrm{t}ovνrlinν{mΥtψrm{t}}mΥtψrm{q}GPGproμuγtionGinGtψνGΥllTjνtGπinΥlGstΥtνGinG
protonTprotonGγollisionsGΥtGOGsqrt{s}fXZGPG}ν–UGJournaloofoHighoEnergyoPhysicsSG2018SGYWXaSGX 5.4 13

295
|νΥrγψGπorGψνΥvyGrνsonΥnγνsGμνγΥyinτGintoGΥGvνγtorGαosonGΥnμGΥGqiττsGαosonGinGπinΥlGstΥtνsGwitψG
γψΥrτνμGlνptonsSGnνutrinosGΥnμGαGquΥrksGΥtGOGsqrt{s}fXZGPG}ν–UGJournaloofoHighoEnergyoPhysicsSG2018SG
YWXaSGX

5.4 7

294 |νΥrγψGπorGμνγΥysGoπGstoppνμGνxotiγGlonτTlivνμGpΥrtiγlνsGproμuγνμGinGprotonTprotonGγollisionsGΥtGOG
sqrt{s}fXZGPG}ν–UGJournaloofoHighoEnergyoPhysicsSG2018SGYWXaSGX 5.4 6

293 vνΥsurνmνntGoπGtψνGtopGquΥrkGmΥssGwitψGlνptonRjνtsGπinΥlGstΥtνsGusinτGγollisionsGΥtUGEuropeano
PhysicaloJournaloCSG2018SG_aSGabX 4.2 13

292 vνΥsurνmνntsGoπGqiττsGαosonGpropνrtiνsGinGtψνGμipψotonGμνγΥyGγψΥnnνlGinGprotonTprotonGγollisionsG
ΥtGOGsqrt{s}fXZGPG}ν–UGJournaloofoHighoEnergyoPhysicsSG2018SGYWXaSGX 5.4 37

291 |νΥrγψGπorGµ˛‡GrνsonΥnγνsGusinτGlνptoniγGΥnμGψΥμroniγGπinΥlGstΥtνsGinGprotonTprotonGγollisionsGΥtGOG
sqrt{s}fXZGPG}ν–UGJournaloofoHighoEnergyoPhysicsSG2018SGYWXaSGX 5.4 11

290 |νΥrγψGπorGαlΥγkGψolνsGΥnμGspψΥlνronsGinGψiτψTmultipliγityGπinΥlGstΥtνsGinGprotonTprotonGγollisionsGΥtGOG
sqrt{s}fXZGPG}ν–UGJournaloofoHighoEnergyoPhysicsSG2018SGYWXaSGX 5.4 9

289 |νΥrγψGπorGtψirμTτνnνrΥtionGsγΥlΥrGlνptoquΥrksGμνγΥyinτGtoGΥGtopGquΥrkGΥnμGΥGlνptonGΥtUGEuropeano
PhysicaloJournaloCSG2018SG_aSG_W_ 4.2 23

288 vνΥsurνmνntGoπGμiππνrνntiΥlGγrossGsνγtionsGπorGαosonGproμuγtionGinGΥssoγiΥtionGwitψGjνtsGinG
protonTprotonGγollisionsGΥtUGEuropeanoPhysicaloJournaloCSG2018SG_aSGb^] 4.2 19

287 |tuμiνsGoπGΥnμGmνsonsGinγluμinτGtψνGoαsνrvΥtionGoπGtψνGμνγΥyGinGprotonTprotonGγollisionsGΥtUG
EuropeanoPhysicaloJournaloCSG2018SG_aSGbZb 4.2 12

286 |νΥrγψGπorGΥGψνΥvyGrνsonΥnγνGμνγΥyinτGintoGΥGµGαosonGΥnμGΥGµGorG GαosonGinGYâ��YqGπinΥlGstΥtνsGΥtGOG
sqrt{s}fXZGPG}ν–UGJournaloofoHighoEnergyoPhysicsSG2018SGYWXaSGX 5.4 7

285 vνΥsurνmνntGoπGγψΥrτνμGpΥrtiγlνGspνγtrΥGinGminimumTαiΥsGνvνntsGπromGprotonTprotonGγollisionsGΥtUG
EuropeanoPhysicaloJournaloCSG2018SG_aSG^b_ 4.2 9

284 |νΥrγψGπorGnνwGpψysiγsGinGμijνtGΥnτulΥrGμistriαutionsGusinτGprotonTprotonGγollisionsGΥtGΥnμG
γonstrΥintsGonGμΥrkGmΥttνrGΥnμGotψνrGmoμνlsUGEuropeanoPhysicaloJournaloCSG2018SG_aSG_ab 4.2 19
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283 |νΥrγψGπorGψiτψTmΥssGrνsonΥnγνsGinGπinΥlGstΥtνsGwitψGΥGlνptonGΥnμGmissinτGtrΥnsvνrsνGmomνntumGΥtG
OGsqrt{s}fXZGPG}ν–UGJournaloofoHighoEnergyoPhysicsSG2018SGYWXaSGX 5.4 15

282 vνΥsurνmνntGoπGtψνGunμνrlyinτGνvνntGΥγtivityGinGinγlusivνGµGαosonGproμuγtionGinGprotonTprotonG
γollisionsGΥtGOGsqrt{s}fXZGPG}ν–UGJournaloofoHighoEnergyoPhysicsSG2018SGYWXaSGX 5.4 8

281 vνΥsurνmνntGoπGtψνGγrossGsνγtionGinGppGγollisionsGΥtGΥnμGvΥliμΥtionGoπGlνptonGΥnΥlysisGtνγψniquνsUG
EuropeanoPhysicaloJournaloCSG2018SG_aSG_Wa 4.2 5

280 |νΥrγψGπorGμΥrkGmΥttνrGproμuγνμGinGΥssoγiΥtionGwitψGΥGqiττsGαosonGμνγΥyinτGtoG˛‡˛‡GorGˇ�GRˇ�Gâ��GΥtGOG
sqrt{s}fXZGPG}ν–UGJournaloofoHighoEnergyoPhysicsSG2018SGYWXaSGX 5.4 7

279 |νΥrγψGπorGΥGψνΥvyGrνsonΥnγνGμνγΥyinτGintoGΥGµGαosonGΥnμGΥGvνγtorGαosonGinGtψνGOGnuG
ovνrlinν{nu}mΥtψrm{q}ovνrlinν{mΥtψrm{q}}GPGπinΥlGstΥtνUGJournaloofoHighoEnergyoPhysicsSG2018SGYWXaSGX 5.4 6

278 vνΥsurνmνntGoπGtψνGwνΥkGmixinτGΥnτlνGusinτGtψνGπorwΥrμTαΥγkwΥrμGΥsymmνtryGoπGmrνllT±ΥnG
νvνntsGinGγollisionsGΥtGaUGEuropeanoPhysicaloJournaloCSG2018SG_aSG_WX 4.2 25

277 vνΥsurνmνntGoπGpromptGΥnμGnonpromptGγψΥrmoniumGsupprνssionGinGγollisionsGΥtG]UWYUGEuropeano
PhysicaloJournaloCSG2018SG_aSG]Wb 4.2 37

276
nviμνnγνGπorGΥssoγiΥtνμGproμuγtionGoπGΥGqiττsGαosonGwitψGΥGtopGquΥrkGpΥirGinGπinΥlGstΥtνsGwitψG
νlνγtronsSGmuonsSGΥnμGψΥμroniγΥllyGμνγΥyinτGˇ�GlνptonsGΥtGOGsqrt{s}fXZGPG}ν–UGJournaloofoHighoEnergyo
PhysicsSG2018SGYWXaSGX

5.4 23

275 nlνγtrowνΥkGproμuγtionGoπGtwoGjνtsGinGΥssoγiΥtionGwitψGΥGµGαosonGinGprotonâ��protonGγollisionsGΥtG
Osqrt{s}fGPGXZOStνxtG{}ν–}PUGEuropeanoPhysicaloJournaloCSG2018SG_aSGX 4.2 12

274 |νΥrγψGπorGμΥrkGmΥttνrGinGνvνntsGwitψGνnνrτνtiγSGψΥμroniγΥllyGμνγΥyinτGtopGquΥrksGΥnμGmissinτG
trΥnsvνrsνGmomνntumGΥtGOGsqrt{s}fXZGPG}ν–UGJournaloofoHighoEnergyoPhysicsSG2018SGYWXaSGX 5.4 16

273
vνΥsurνmνntsGoπGμiππνrνntiΥlGγrossGsνγtionsGoπGtopGquΥrkGpΥirGproμuγtionGΥsGΥGπunγtionGoπGkinνmΥtiγG
νvνntGvΥriΥαlνsGinGprotonTprotonGγollisionsGΥtGOGsqrt{s}fXZGPG}ν–UGJournaloofoHighoEnergyoPhysicsSG2018
SGYWXaSGX

5.4 10

272 vνΥsurνmνntGoπGtψνGinνlΥstiγGprotonTprotonGγrossGsνγtionGΥtGOGsqrt{s}fXZGPG}ν–UGJournaloofoHigho
EnergyoPhysicsSG2018SGYWXaSGX 5.4 41

271 |νΥrγψGπorGψiτψTmΥssGrνsonΥnγνsGinGμilνptonGπinΥlGstΥtνsGinGprotonTprotonGγollisionsGΥtGOGsqrt{s}fXZGPG
}ν–UGJournaloofoHighoEnergyoPhysicsSG2018SGYWXaSGX 5.4 63

270
kνΥmGtνstGrνsultsGonGtψνGμνtνγtionGoπGsinτlνGpΥrtiγlνsGΥnμGνlνγtromΥτnνtiγGsψowνrsGwitψG
miγroγψΥnnνlGplΥtνsUGNuclearoInstrumentsoandoMethodsoinoPhysicsoResearch,oSectionoA:oAccelerators,o
Spectrometers,oDetectorsoandoAssociatedoEquipmentSG2017SGa[]SG[_XT[_[

1.2 1

269
vνΥsurνmνntsGoπGtψνGℓoormulΥcGsννGtνxt√GproμuγtionGγrossGsνγtionGinGlνptonRjνtsGπinΥlGstΥtνsGinGppG
γollisionsGΥtGaGℓoormulΥcGsννGtνxt√GΥnμGrΥtioGoπGaGtoG_´ ℓoormulΥcGsννGtνxt√GγrossGsνγtionsUGEuropeano
PhysicaloJournaloCSG2017SG__SGX]

4.2 19

268 vνΥsurνmνntGoπGtψνGℓoormulΥcGsννGtνxt√GproμuγtionGγrossGsνγtionGusinτGνvνntsGinGtψνGℓoormulΥcGsννG
tνxt√GπinΥlGstΥtνGinGppGγollisionsGΥtGℓoormulΥcGsννGtνxt√UGEuropeanoPhysicaloJournaloCSG2017SG__SGX_Y 4.2 22

267
vνΥsurνmνntGΥnμGzlmGΥnΥlysisGoπGμouαlνTμiππνrνntiΥlGinγlusivνGjνtGγrossGsνγtionsGinGppGγollisionsGΥtG
OGsqrt{s}faGPG}ν–GΥnμGγrossGsνγtionGrΥtiosGtoGYU_^GΥnμG_G}ν–UGJournaloofoHighoEnergyoPhysicsSG2017SG
YWX_SGX

5.4 34

266 vνΥsurνmνntGoπGtψνGproμuγtionGγrossGsνγtionGoπGΥG ´ αosonGinGΥssoγiΥtionGwitψGtwoGαGjνtsGinGppG
γollisionsGΥtGℓoormulΥcGsννGtνxt√UGEuropeanoPhysicaloJournaloCSG2017SG__SGbY 4.2 7

(2017-2018)
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265
vνΥsurνmνntGoπGtψνG µGproμuγtionGγrossGsνγtionGinGppGγollisionsGΥtGℓoormulΥcGsννGtνxt√GΥnμG
aℓoormulΥcGsννGtνxt√GΥnμGsνΥrγψGπorGΥnomΥlousGtriplνGτΥuτνGγouplinτsGΥtGℓoormulΥcGsννGtνxt√UG
EuropeanoPhysicaloJournaloCSG2017SG__SGYZ^

4.2 21

264 vνΥsurνmνntGoπGpromptGΥnμGnonpromptGℓoormulΥcGsννGtνxt√GproμuγtionGinGℓoormulΥcGsννGtνxt√GΥnμG
ℓoormulΥcGsννGtνxt√GγollisionsGΥtGℓoormulΥcGsννGtνxt√UGEuropeanoPhysicaloJournaloCSG2017SG__SGY^b 4.2 26

263
jGsνΥrγψGπorGnνwGpψνnomνnΥGinGppGγollisionsGΥtGℓoormulΥcGsννGtνxt√GinGπinΥlGstΥtνsGwitψGmissinτG
trΥnsvνrsνGmomνntumGΥnμGΥtGlνΥstGonνGjνtGusinτGtψνGℓoormulΥcGsννGtνxt√GvΥriΥαlνUGEuropeanoPhysicalo
JournaloCSG2017SG__SGYb[

4.2 21

262
vνΥsurνmνntGoπGμouαlνTμiππνrνntiΥlGγrossGsνγtionsGπorGtopGquΥrkGpΥirGproμuγtionGinGppGγollisionsGΥtG
ℓoormulΥcGsννGtνxt√ℓoormulΥcGsννGtνxt√GΥnμGimpΥγtGonGpΥrtonGμistriαutionGπunγtionsUGEuropeano
PhysicaloJournaloCSG2017SG__SG[]b

4.2 16

261 vνΥsurνmνntGoπGtψνGjνtGmΥssGinGψiτψlyGαoostνμGℓoormulΥcGsννGtνxt√GνvνntsGπromGppGγollisionsGΥtG
ℓoormulΥcGsννGtνxt√ℓoormulΥcGsννGtνxt√UGEuropeanoPhysicaloJournaloCSG2017SG__SG[^_ 4.2 14

260 vνΥsurνmνntsGoπGtψνGΥssoγiΥtνμGproμuγtionGoπGΥGµGαosonGΥnμGαGjνtsGinGppGγollisionsGΥtUGEuropeano
PhysicaloJournaloCSG2017SG__SG_]X 4.2 15

259 lψΥrτνμTpΥrtiγlνGnuγlνΥrGmoμiπiγΥtionGπΥγtorsGinGyαyαGΥnμGpyαGγollisionsGΥtGOG
sqrt{s_{mΥtψrm{w}dmΥtψrm{w}}}f]UWYGPG}ν–UGJournaloofoHighoEnergyoPhysicsSG2017SGYWX_SGX 5.4 64

258 |upprνssionGΥnμGΥzimutψΥlGΥnisotropyGoπGpromptGΥnμGnonpromptGℓoormulΥcGsννGtνxt√GproμuγtionGinG
yαyαGγollisionsGΥtGℓoormulΥcGsννGtνxt√ℓoormulΥcGsννGtνxt√UGEuropeanoPhysicaloJournaloCSG2017SG__SGY]Y 4.2 58

257 |νΥrγψνsGπorGpΥirGproμuγtionGoπGtψirμTτνnνrΥtionGsquΥrksGinGℓoormulΥcGsννGtνxt√ℓoormulΥcGsννGtνxt√G
ppGγollisionsUGEuropeanoPhysicaloJournaloCSG2017SG__SGZY_ 4.2 17

256 vνΥsurνmνntGoπGtψνGtopGquΥrkGmΥssGusinτGsinτlνGtopGquΥrkGνvνntsGinGprotonTprotonGγollisionsGΥtG
ℓoormulΥcGsννGtνxt√´ }ν–UGEuropeanoPhysicaloJournaloCSG2017SG__SGZ][ 4.2 8

255 |νΥrγψGπorGμΥrkGmΥttνrGproμuγνμGinGΥssoγiΥtionGwitψGψνΥvyTπlΥvorGquΥrkGpΥirsGinGprotonTprotonG
γollisionsGΥtUGEuropeanoPhysicaloJournaloCSG2017SG__SGa[] 4.2 22

254 |νΥrγψGπorGμirνγtGproμuγtionGoπGsupνrsymmνtriγGpΥrtnνrsGoπGtψνGtopGquΥrkGinGtψνGΥllTjνtsGπinΥlGstΥtνG
inGprotonTprotonGγollisionsGΥtGOGsqrt{s}fXZGPG}ν–UGJournaloofoHighoEnergyoPhysicsSG2017SGYWX_SGX 5.4 18

253 |νΥrγψGπorGtopGsquΥrkGpΥirGproμuγtionGinGppGγollisionsGΥtGOGsqrt{s}fXZGPG}ν–GusinτGsinτlνGlνptonG
νvνntsUGJournaloofoHighoEnergyoPhysicsSG2017SGYWX_SGX 5.4 25

252
vνΥsurνmνntGoπGtψνGOGmΥtψrm{t}ovνrlinν{mΥtψrm{t}}GPGproμuγtionGγrossGsνγtionGusinτGνvνntsGwitψG
onνGlνptonGΥnμGΥtGlνΥstGonνGjνtGinGppGγollisionsGΥtGOGsqrt{s}fXZGPG}ν–UGJournaloofoHighoEnergyoPhysicsSG
2017SGYWX_SGX

5.4 14

251
|νΥrγψGπorGpψysiγsGανyonμGtψνGstΥnμΥrμGmoμνlGinGνvνntsGwitψGtwoGlνptonsGoπGsΥmνGsiτnSGmissinτG
trΥnsvνrsνGmomνntumSGΥnμGjνtsGinGprotonTprotonGγollisionsGΥtUGEuropeanoPhysicaloJournaloCSG2017SG
__SG]_a

4.2 21

250 |νΥrγψGπorGliτψtGαosonsGinGμνγΥysGoπGtψνGXY]Gpν–GqiττsGαosonGinGprotonTprotonGγollisionsGΥtGOG
sqrt{s}faGPG}ν–UGJournaloofoHighoEnergyoPhysicsSG2017SGYWX_SGX 5.4 21

249 |νΥrγψGπorGnνwGpψνnomνnΥGwitψGmultiplνGγψΥrτνμGlνptonsGinGprotonâ��protonGγollisionsGΥtGOsqrt{s}fG
XZPGOStνxtG{}ν–}PUGEuropeanoPhysicaloJournaloCSG2017SG__SGX 4.2 2

248 |νΥrγψGπorGψνΥvyGrνsonΥnγνsGtψΥtGμνγΥyGintoGΥGvνγtorGαosonGΥnμGΥGqiττsGαosonGinGψΥμroniγGπinΥlG
stΥtνsGΥtUGEuropeanoPhysicaloJournaloCSG2017SG__SG^Z^ 4.2 20
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247 vνΥsurνmνntGoπGtψνGtriplνTμiππνrνntiΥlGμijνtGγrossGsνγtionGinGprotonTprotonGγollisionsGΥtGΥnμG
γonstrΥintsGonGpΥrtonGμistriαutionGπunγtionsUGEuropeanoPhysicaloJournaloCSG2017SG__SG_[^ 4.2 8

246 jGπΥstGtiminτGγΥlorimνtriγGlΥyνrGusinτGmiγroTγψΥnnνlGplΥtνsGinGionisΥtionGmoμνUGJournaloofo
InstrumentationSG2017SGXYSGlWZWXbTlWZWXb 1

245 vνΥsurνmνntsGoπGpropνrtiνsGoπGtψνGqiττsGαosonGμνγΥyinτGintoGtψνGπourTlνptonGπinΥlGstΥtνGinGppG
γollisionsGΥtGOGsqrt{s}fXZGPG}ν–UGJournaloofoHighoEnergyoPhysicsSG2017SGYWX_SGX 5.4 77

244 oorwΥrμTαΥγkwΥrμGΥsymmνtryGoπGmrνllT±ΥnGlνptonGpΥirsGinGppGγollisionsGΥtGℓoormulΥcGsννG
tνxt√ℓoormulΥcGsννGtνxt√UGEuropeanoPhysicaloJournaloCSG2016SG_^SGZY] 4.2 13

243 |νΥrγψGπorGnνwGpψysiγsGinGsΥmνTsiτnGμilνptonGνvνntsGinGprotonTprotonGγollisionsGΥtGℓoormulΥcGsννG
tνxt√UGEuropeanoPhysicaloJournaloCSG2016SG_^SG[Zb 4.2 34

242 vνΥsurνmνntGoπGμijνtGΥzimutψΥlGμνγorrνlΥtionGinGpp´ γollisionsGΥtGℓoormulΥcGsννGtνxt√UGEuropeano
PhysicaloJournaloCSG2016SG_^SG]Z^ 4.2 6

241 vνΥsurνmνntGoπGinγlusivνGjνtGproμuγtionGΥnμGnuγlνΥrGmoμiπiγΥtionsGinGpyαGγollisionsGΥtGℓoormulΥcG
sννGtνxt√UGEuropeanoPhysicaloJournaloCSG2016SG_^SGZ_Y 4.2 24

240
vνΥsurνmνntGoπGμiππνrνntiΥlGΥnμGintντrΥtνμGπiμuγiΥlGγrossGsνγtionsGπorGqiττsGαosonGproμuγtionGinG
tψνGπourTlνptonGμνγΥyGγψΥnnνlGinGppGγollisionsGΥtGOGsqrt{s}f_GPGΥnμGaG}ν–UGJournaloofoHighoEnergyo
PhysicsSG2016SGYWX^SGX

5.4 15

239 vνΥsurνmνntGoπGtψνGOGmΥtψrm{t}ovνrlinν{mΥtψrm{t}}GPGproμuγtionGγrossGsνγtionGinGtψνGν˛…GγψΥnnνlGinG
protonTprotonGγollisionsGΥtGOGsqrt{s}f_GPGΥnμGaG}ν–UGJournaloofoHighoEnergyoPhysicsSG2016SGYWX^SGX 5.4 30

238 |νΥrγψGπorGμirνγtGpΥirGproμuγtionGoπGsupνrsymmνtriγGtopGquΥrksGμνγΥyinτGtoGΥllTψΥμroniγGπinΥlGstΥtνsG
inGppGγollisionsGΥtGℓoormulΥcGsννGtνxt√UGEuropeanoPhysicaloJournaloCSG2016SG_^SG[^W 4.2 14

237 vνΥsurνmνntGoπGtψνGinγlusivνGjνtGγrossGsνγtionGinGppGγollisionsGΥtGOsqrt{s}GfGYU_^StνxtG{}ν–}PUG
EuropeanoPhysicaloJournaloCSG2016SG_^SGX 4.2 17

236
vνΥsurνmνntGoπGℓoormulΥcGsννGtνxt√GproμuγtionGwitψGΥμμitionΥlGjνtGΥγtivitySGinγluμinτGℓoormulΥcGsννG
tνxt√GquΥrkGjνtsSGinGtψνGμilνptonGμνγΥyGγψΥnnνlGusinτGppGγollisionsGΥtGℓoormulΥcGsννGtνxt√UGEuropeano
PhysicaloJournaloCSG2016SG_^SGZ_b

4.2 20

235 vνΥsurνmνntGoπGtψνGμiππνrνntiΥlGγrossGsνγtionGΥnμGγψΥrτνGΥsymmνtryGπorGinγlusivνGℓoormulΥcGsννG
tνxt√GproμuγtionGΥtGℓoormulΥcGsννGtνxt√G}ν–UGEuropeanoPhysicaloJournaloCSG2016SG_^SG[^b 4.2 37

234 vνΥsurνmνntGoπGtψνGℓoormulΥcGsννGtνxt√GproμuγtionGγrossGsνγtionGinGtψνGΥllTjνtsGπinΥlGstΥtνGinGppG
γollisionsGΥtGℓoormulΥcGsννGtνxt√ℓoormulΥcGsννGtνxt√UGEuropeanoPhysicaloJournaloCSG2016SG_^SGXYa 4.2 21

233 nvνntGτνnνrΥtorGtunνsGoαtΥinνμGπromGunμνrlyinτGνvνntGΥnμGmultipΥrtonGsγΥttνrinτGmνΥsurνmνntsUG
EuropeanoPhysicaloJournaloCSG2016SG_^SGX]] 4.2 250

232 |νΥrγψGπorGmΥssivνG qGrνsonΥnγνsGμνγΥyinτGintoGtψνGℓoormulΥcGsννGtνxt√GπinΥlGstΥtνGΥtGℓoormulΥcGsννG
tνxt√ℓoormulΥcGsννGtνxt√UGEuropeanoPhysicaloJournaloCSG2016SG_^SGYZ_ 4.2 19

231
|νΥrγψGπorGΥGvνryGliτψtGwv||vGqiττsGαosonGproμuγνμGinGμνγΥysGoπGtψνGXY]Gpν–GsγΥlΥrGαosonGΥnμG
μνγΥyinτGintoGˇ�GlνptonsGinGppGγollisionsGΥtGOGsqrt{s}faGPG}ν–UGJournaloofoHighoEnergyoPhysicsSG2016SG
YWX^SGX

5.4 16

230 vνΥsurνmνntGoπGμiππνrνntiΥlGγrossGsνγtionsGπorGqiττsGαosonGproμuγtionGinGtψνGμipψotonGμνγΥyG
γψΥnnνlGinGppGγollisionsGΥtGℓoormulΥcGsννGtνxt√UGEuropeanoPhysicaloJournaloCSG2016SG_^SGXZ 4.2 35

(2016-2017)
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229 vνΥsurνmνntGoπGtψνGμouαlνTμiππνrνntiΥlGinγlusivνGjνtGγrossGsνγtionGinGprotonTprotonGγollisionsGΥtG
ℓoormulΥcGsννGtνxt√UGEuropeanoPhysicaloJournaloCSG2016SG_^SG[]X 4.2 36

228 vνΥsurνmνntGoπGtψνGℓoormulΥcGsννGtνxt√GγrossGsνγtionGinGppGγollisionsGΥtGℓoormulΥcGsννGtνxt√G}ν–ΥnμG
limitsGonGΥnomΥlousGτΥuτνGγouplinτsUGEuropeanoPhysicaloJournaloCSG2016SG_^SG[WX 4.2 38

227
|νΥrγψGπorGlνptonGπlΥvourGviolΥtinτGμνγΥysGoπGψνΥvyGrνsonΥnγνsGΥnμGquΥntumGαlΥγkGψolνsGtoGΥnG
ℓoormulΥcGsννGtνxt√GpΥirGinGprotonTprotonGγollisionsGΥtGℓoormulΥcGsννGtνxt√UGEuropeanoPhysicaloJournalo
CSG2016SG_^SGZX_

4.2 9

226 |νΥrγψGπorGμirνγtGpΥirGproμuγtionGoπGsγΥlΥrGtopGquΥrksGinGtψνGsinτlνTGΥnμGμilνptonGγψΥnnνlsGinG
protonTprotonGγollisionsGΥtGOGsqrt{s}faGPG}ν–UGJournaloofoHighoEnergyoPhysicsSG2016SGYWX^SGX 5.4 6

225 |νΥrγψGπorGtψνGΥssoγiΥtνμGproμuγtionGoπGΥGqiττsGαosonGwitψGΥGsinτlνGtopGquΥrkGinGprotonTprotonG
γollisionsGΥtGOGsqrt{s}faGPG}ν–UGJournaloofoHighoEnergyoPhysicsSG2016SGYWX^SGX 5.4 10

224 |νΥrγψGπorGΥGstΥnμΥrμGmoμνlGqiττsGαosonGproμuγνμGinGΥssoγiΥtionGwitψGΥGtopTquΥrkGpΥirGΥnμG
μνγΥyinτGtoGαottomGquΥrksGusinτGΥGmΥtrixGνlνmνntGmνtψoμUGEuropeanoPhysicaloJournaloCSG2015SG_]SGY]X 4.2 55

223 vνΥsurνmνntGoπGνlνγtrowνΥkGproμuγtionGoπGtwoGjνtsGinGΥssoγiΥtionGwitψGΥGµGαosonGinGprotonTprotonG
γollisionsGΥtGℓoormulΥcGsννGtνxt√UGEuropeanoPhysicaloJournaloCSG2015SG_]SG^^ 4.2 21

222 vνΥsurνmνntsGoπGμiππνrνntiΥlGΥnμGμouαlνTμiππνrνntiΥlGmrνllT±ΥnGγrossGsνγtionsGinGprotonTprotonG
γollisionsGΥtGℓoormulΥcGsννGtνxt√ℓoormulΥcGsννGtνxt√UGEuropeanoPhysicaloJournaloCSG2015SG_]SGX[_ 4.2 50

221 |νΥrγψGπorGμνγΥysGoπGstoppνμGlonτTlivνμGpΥrtiγlνsGproμuγνμGinGprotonTprotonGγollisionsGΥtGℓoormulΥcG
sννGtνxt√UGEuropeanoPhysicaloJournaloCSG2015SG_]SGX]X 4.2 33

220 vνΥsurνmνntGoπGtψνG GαosonGψνliγityGinGνvνntsGwitψGΥGsinτlνGrνγonstruγtνμGtopGquΥrkGinGppG
γollisionsGΥtGOGsqrt{s}faGPG}ν–UGJournaloofoHighoEnergyoPhysicsSG2015SGYWX]SGX 5.4 19

219
vνΥsurνmνntGoπGtψνGrΥtioGoπGtψνGproμuγtionGγrossGsνγtionsGtimνsGαrΥnγψinτGπrΥγtionsGoπGkG´–γGGTgGsVˇ�ˇ�G
´–GΥnμGk´–GTgGsVˇ�tG´–GΥnμGOGmΥtψrm{mΥtψγΥl{k}}lνπtO{mΥtψrm{k}}_{mΥtψrm{γ}}≥{pm}toGmΥtψrm{s}VpsiG
{pi}≥{pmG}{pi}≥{pmG}{pi}≥{mp}riτψtPVmΥtψrm{mΥtψγΥl{k}}lνπtO{mΥtψrm{k}}_{mΥtψrm{γ}}≥{pm}toG
mΥtψrm{s}VpsiG{pi}≥{pm}riτψtPGPGinGppGγollisionsGΥtGOGsqrt{s}f_GPG}ν–UGJournaloofoHighoEnergyoPhysicsSG
2015SGYWX]SGX

5.4 13

218 |νΥrγψGπorGμisΥppνΥrinτGtrΥγksGinGprotonTprotonGγollisionsGΥtGOGsqrt{s}faGPG}ν–UGJournaloofoHighoEnergyo
PhysicsSG2015SGYWX]SGX 5.4 35

217 |tuμyGoπGµGproμuγtionGinGyαyαGΥnμGppGγollisionsGΥtGOGsqrt{s_{mΥtψrm{ww}}}fYU_^GPG}ν–GinGtψνGμimuonG
ΥnμGμiνlνγtronGμνγΥyGγψΥnnνlsUGJournaloofoHighoEnergyoPhysicsSG2015SGYWX]SGX 5.4 18

216 xαsνrvΥtionGoπGtψνGrΥrνGkOsPOWPGTg´µR´µâ��GμνγΥyGπromGtψνGγomαinνμGΥnΥlysisGoπGlv|GΥnμGuqlαGμΥtΥUG
NatureSG2015SG]YYSG^aT_Y 50.4 326

215 |νΥrγψGπorGμΥrkGmΥttνrSGνxtrΥGμimνnsionsSGΥnμGunpΥrtiγlνsGinGmonojνtGνvνntsGinGprotonTprotonG
γollisionsGΥtGℓoormulΥcGsννGtνxt√ℓoormulΥcGsννGtνxt√UGEuropeanoPhysicaloJournaloCSG2015SG_]SGYZ] 4.2 250

214
lonstrΥintsGonGpΥrtonGμistriαutionGπunγtionsGΥnμGνxtrΥγtionGoπGtψνGstronτGγouplinτGγonstΥntGπromG
tψνGinγlusivνGjνtGγrossGsνγtionGinGppGγollisionsGΥtGℓoormulΥcGsννGtνxt√ℓoormulΥcGsννGtνxt√UGEuropeano
PhysicaloJournaloCSG2015SG_]SGYaa

4.2 37

213
yνrπormΥnγνGoπGΥGtunτstνnâ��γνriumGπluoriμνGsΥmplinτGγΥlorimνtνrGinGψiτψTνnνrτyGνlνγtronGανΥmG
tνstsUGNuclearoInstrumentsoandoMethodsoinoPhysicsoResearch,oSectionoA:oAccelerators,oSpectrometers,o
DetectorsoandoAssociatedoEquipmentSG2015SGaW[SG_bTaZ

1.2 3

212 wuγlνΥrGνππνγtsGonGtψνGtrΥnsvνrsνGmomνntumGspνγtrΥGoπGγψΥrτνμGpΥrtiγlνsGinGpyαGγollisionsGΥtG
ℓoormulΥcGsννGtνxt√ℓoormulΥcGsννGtνxt√UGEuropeanoPhysicaloJournaloCSG2015SG_]SGYZ_ 4.2 48

Arabella Martelli
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211 mistriαutionsGoπGtopoloτiγΥlGoαsνrvΥαlνsGinGinγlusivνGtψrννTGΥnμGπourTjνtGνvνntsGinGppGγollisionsGΥtG
ℓoormulΥcGsννGtνxt√ℓoormulΥcGsννGtνxt√UGEuropeanoPhysicaloJournaloCSG2015SG_]SGZWY 4.2 4

210
lonstrΥintsGonGtψνGpv||vSGjv|kGmoμνlGΥnμGonGotψνrGmoμνlsGπromGtψνGsνΥrγψGπorGlonτTlivνμG
γψΥrτνμGpΥrtiγlνsGinGprotonTprotonGγollisionsGΥtGℓoormulΥcGsννGtνxt√UGEuropeanoPhysicaloJournaloCSG
2015SG_]SGZY]

4.2 24

209
{νsponsνGoπGmiγroγψΥnnνlGplΥtνsGtoGsinτlνGpΥrtiγlνsGΥnμGtoGνlνγtromΥτnνtiγGsψowνrsUGNuclearo
InstrumentsoandoMethodsoinoPhysicsoResearch,oSectionoA:oAccelerators,oSpectrometers,oDetectorsoando
AssociatedoEquipmentSG2015SG_b_SGYX^TYYX

1.2 20

208 kνΥmGtνstGrνsultsGπorGΥGtunτstνnTγνriumGπluoriμνGsΥmplinτGγΥlorimνtνrGwitψGwΥvνlνnτtψTsψiπtinτG
πiανrGrνΥμoutUGJournaloofoInstrumentationSG2015SGXWSGyW_WWYTyW_WWY 1 4

207
|νΥrγψGπorGpψysiγsGανyonμGtψνGstΥnμΥrμGmoμνlGinGνvνntsGwitψGtwoGlνptonsSGjνtsSGΥnμGmissinτG
trΥnsvνrsνGmomνntumGinGppGγollisionsGΥtGOGsqrt{s}GPGfGaG}ν–UGJournaloofoHighoEnergyoPhysicsSG2015SG
YWX]SGX

5.4 22

206 |νΥrγψGπorGtψirμTτνnνrΥtionGsγΥlΥrGlνptoquΥrksGinGtψνGtˇ�GγψΥnnνlGinGprotonTprotonGγollisionsGΥtGOG
sqrt{s}faGPG}ν–UGJournaloofoHighoEnergyoPhysicsSG2015SGYWX]SGX 5.4 19

205 |νΥrγψνsGπorGsupνrsymmνtryGusinτGtψνGvG}YGvΥriΥαlνGinGψΥμroniγGνvνntsGproμuγνμGinGppGγollisionsGΥtG
aG}ν–UGJournaloofoHighoEnergyoPhysicsSG2015SGYWX]SGX 5.4 26

204 |νΥrγψνsGπorGtψirμTτνnνrΥtionGsquΥrkGproμuγtionGinGπullyGψΥμroniγGπinΥlGstΥtνsGinGprotonTprotonG
γollisionsGΥtGOGsqrt{s}faGPG}ν–UGJournaloofoHighoEnergyoPhysicsSG2015SGYWX]SGX 5.4 33

203 |νΥrγψGπorGtψνGproμuγtionGoπGμΥrkGmΥttνrGinGΥssoγiΥtionGwitψGtopTquΥrkGpΥirsGinGtψνGsinτlνTlνptonG
πinΥlGstΥtνGinGprotonTprotonGγollisionsGΥtGOGsqrt{s}faGPG}ν–UGJournaloofoHighoEnergyoPhysicsSG2015SGYWX]SGX 5.4 17

202 |νΥrγψGπorGvνγtorTlikνG}GquΥrksGμνγΥyinτGtoGtopGquΥrksGΥnμGqiττsGαosonsGinGtψνGΥllTψΥμroniγGγψΥnnνlG
usinτGjνtGsuαstruγturνUGJournaloofoHighoEnergyoPhysicsSG2015SGYWX]SGX 5.4 16

201 |νΥrγψGπorGΥGqiττsGαosonGinGtψνGmΥssGrΥnτνGπromGX[]GtoGXWWWGpν–GμνγΥyinτGtoGΥGpΥirGoπG GorGµG
αosonsUGJournaloofoHighoEnergyoPhysicsSG2015SGYWX]SGX 5.4 73

200
yrνγisνGμνtνrminΥtionGoπGtψνGmΥssGoπGtψνGqiττsGαosonGΥnμGtνstsGoπGγompΥtiαilityGoπGitsGγouplinτsG
witψGtψνGstΥnμΥrμGmoμνlGprνμiγtionsGusinτGprotonGγollisionsGΥtG_GΥnμGaℓoormulΥcGsννGtνxt√UGEuropeano
PhysicaloJournaloCSG2015SG_]SGYXY

4.2 399

199 lomαinνμGvνΥsurνmνntGoπGtψνGqiττsGkosonGvΥssGinGppGlollisionsGΥtGsqrtℓs√f_GΥnμGaG}ν–GwitψGtψνG
j}uj|GΥnμGlv|GnxpνrimνntsUGPhysicaloReviewoLettersSG2015SGXX[SGXbXaWZ 7.4 709

198 vνΥsurνmνntGoπGtψνGµ˛‡GproμuγtionGγrossGsνγtionGinGppGγollisionsGΥtGaG}ν–GΥnμGsνΥrγψGπorGΥnomΥlousG
triplνGτΥuτνGαosonGγouplinτsUGJournaloofoHighoEnergyoPhysicsSG2015SGYWX]SGX 5.4 7

197
vνΥsurνmνntGoπGtψνGinγlusivνGZTjνtGproμuγtionGμiππνrνntiΥlGγrossGsνγtionGinGprotonTprotonGγollisionsG
ΥtG_G}ν–´ ΥnμGμνtνrminΥtionGoπGtψνGstronτGγouplinτGγonstΥntGinGtψνG}ν–´ rΥnτνUGEuropeanoPhysicalo
JournaloCSG2015SG_]SGXa^

4.2 41

196 vνΥsurνmνntGoπGtψνGμiππνrνntiΥlGγrossGsνγtionGπorGtopGquΥrkGpΥirGproμuγtionGinGppGγollisionsGΥtG
ℓoormulΥcGsννGtνxt√UGEuropeanoPhysicaloJournaloCSG2015SG_]SG][Y 4.2 98

195
vνΥsurνmνntsGoπGtψνGℓoormulΥcGsννGtνxt√ℓoormulΥcGsννGtνxt√GproμuγtionGγrossGsνγtionsGinGtψνG
ℓoormulΥcGsννGtνxt√GγψΥnnνlGinGprotonTprotonGγollisionsGΥtGℓoormulΥcGsννGtνxt√GΥnμGℓoormulΥcGsννG
tνxt√GΥnμGγomαinνμGγonstrΥintsGonGtriplνGτΥuτνGγouplinτsUGEuropeanoPhysicaloJournaloCSG2015SG_]SG]XX

4.2 25

194 |tuμiνsGoπGΥzimutψΥlGμiψΥμronGγorrνlΥtionsGinGultrΥTγνntrΥlGyαyαGγollisionsGΥtGOGsqrt{{{s_{wwG}}}}GPG
fYU_^G}ν–UGJournaloofoHighoEnergyoPhysicsSG2014SGYWX[SGX 5.4 60

(2014-2015)
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193 |νΥrγψGπorGnνwGpψysiγsGinGνvνntsGwitψGsΥmνTsiτnGμilνptonsGΥnμGjνtsGinGppGγollisionsGΥtGOGsqrt{s}GPGfGaG
}ν–UGJournaloofoHighoEnergyoPhysicsSG2014SGYWX[SGX 5.4 38

192 |tuμiνsGoπGμijνtGtrΥnsvνrsνGmomνntumGαΥlΥnγνGΥnμGpsνuμorΥpiμityGμistriαutionsGinGpyαGγollisionsGΥtG
Osqrt{s_{mΥtψrm{ww}}}GfG]UWYPGOStνxtG{}ν–}PUGEuropeanoPhysicaloJournaloCSG2014SG_[SGX 4.2 67

191 vνΥsurνmνntGoπG µGΥnμGµµGproμuγtionGinGppGγollisionsGΥtGℓoormulΥcGsννGtνxt√GinGπinΥlGstΥtνsGwitψG
αTtΥττνμGjνtsUGEuropeanoPhysicaloJournaloCSG2014SG_[SGYb_Z 4.2 16

190 |νΥrγψGπorGinvisiαlνGμνγΥysGoπGqiττsGαosonsGinGtψνGvνγtorGαosonGπusionGΥnμGΥssoγiΥtνμGµqG
proμuγtionGmoμνsUGEuropeanoPhysicaloJournaloCSG2014SG_[SGYbaW 4.2 131

189 vνΥsurνmνntGoπGjνtGmultipliγityGμistriαutionsGinGℓoormulΥcGsννGtνxt√GproμuγtionGinGppGγollisionsGΥtG
ℓoormulΥcGsννGtνxt√UGEuropeanoPhysicaloJournaloCSG2014SG_[SGZWX[ 4.2 11

188 |tuμyGoπGμouαlνGpΥrtonGsγΥttνrinτGusinτG GRGYTjνtGνvνntsGinGprotonTprotonGγollisionsGΥtGOGsqrt{s}GPGfG_G
}ν–UGJournaloofoHighoEnergyoPhysicsSG2014SGYWX[SGX 5.4 61

187 nvνntGΥγtivityGμνpνnμνnγνGoπGOG±GPOn|PGproμuγtionGinGOGsqrt{{{s_{wwG}}}}GPGfG]UWYG}ν–GpyαGΥnμGOGsqrt{s}GPG
fGYU_^G}ν–GppGγollisionsUGJournaloofoHighoEnergyoPhysicsSG2014SGYWX[SGX 5.4 42

186 UGJournaloofoHighoEnergyoPhysicsSG2014SGYWX[SGX 5.4 18

185 nviμνnγνGπorGtψνGXY]Gpν–GqiττsGαosonGμνγΥyinτGtoGΥGpΥirGoπGˇ�GlνptonsUGJournaloofoHighoEnergyoPhysics
SG2014SGYWX[SGX 5.4 101

184 |νΥrγψGπorG hGTgGtαGμνγΥysGinGtψνGlνptonGRGjνtsGπinΥlGstΥtνGinGppGγollisionsGΥtGOGsqrt{s}GPGfGaG}ν–UGJournalo
ofoHighoEnergyoPhysicsSG2014SGYWX[SGX 5.4 23

183 vνΥsurνmνntGoπGtψνGtriplνTμiππνrνntiΥlGγrossGsνγtionGπorGpψotonGRGjνtsGproμuγtionGinGprotonTprotonG
γollisionsGΥtGOGsqrt{s}GPGfG_G}ν–UGJournaloofoHighoEnergyoPhysicsSG2014SGYWX[SGX 5.4 15

182 |νΥrγψGπorGnνwGpψysiγsGinGtψνGmultijνtGΥnμGmissinτGtrΥnsvνrsνGmomνntumGπinΥlGstΥtνGinG
protonTprotonGγollisionsGΥtGOGsqrt{s}GPGfGaG}ν–UGJournaloofoHighoEnergyoPhysicsSG2014SGYWX[SGX 5.4 81

181 vνΥsurνmνntGoπGtψνGtTγψΥnnνlGsinτlνTtopTquΥrkGproμuγtionGγrossGsνγtionGΥnμGoπGtψνG|–Gtα|GltvG
mΥtrixGνlνmνntGinGppGγollisionsGΥtGOGsqrt{s}GPGfGaG}ν–UGJournaloofoHighoEnergyoPhysicsSG2014SGYWX[SGX 5.4 48

180 vνΥsurνmνntGoπGtψνGproμuγtionGγrossGsνγtionsGπorGΥGµGαosonGΥnμGonνGorGmorνGαGjνtsGinGppGγollisionsG
ΥtGOGsqrt{s}GPGfG_G}ν–UGJournaloofoHighoEnergyoPhysicsSG2014SGYWX[SGX 5.4 21

179 |νΥrγψGπorGpΥirGproμuγtionGoπGνxγitνμGtopGquΥrksGinGtψνGlνptonGRGjνtsGπinΥlGstΥtνUGJournaloofoHigho
EnergyoPhysicsSG2014SGYWX[SGX 5.4 3

178 |νΥrγψGπorGmΥssivνGrνsonΥnγνsGinGμijνtGsystνmsGγontΥininτGjνtsGtΥττνμGΥsG GorGµGαosonGμνγΥysGinGppG
γollisionsGΥtGOGsqrt{s}GPGfGaG}ν–UGJournaloofoHighoEnergyoPhysicsSG2014SGYWX[SGX 5.4 74

177 |νΥrγψGπorGmΥssivνGrνsonΥnγνsGμνγΥyinτGintoGpΥirsGoπGαoostνμGαosonsGinGsνmiTlνptoniγGπinΥlGstΥtνsG
ΥtGOGsqrt{s}GPGfGaG}ν–UGJournaloofoHighoEnergyoPhysicsSG2014SGYWX[SGX 5.4 59

176 vνΥsurνmνntGoπGtψνGtopTquΥrkGmΥssGinGΥllTjνtsGℓoormulΥcGsννGtνxt√GνvνntsGinGppGγollisionsGΥtG
ℓoormulΥcGsννGtνxt√G}ν–UGEuropeanoPhysicaloJournaloCSG2014SG_[SGY_]a 4.2 21
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175 |tuμyGoπGtψνGproμuγtionGoπGγψΥrτνμGpionsSGkΥonsSGΥnμGprotonsGinGpyαGγollisionsGΥtGℓoormulΥcGsννG
tνxt√]UWYℓoormulΥcGsννGtνxt√UGEuropeanoPhysicaloJournaloCSG2014SG_[SGYa[_ 4.2 71

174 yroαinτGγolorGγoψνrνnγνGνππνγtsGinGppGγollisionsGΥtGℓoormulΥcGsννGtνxt√UGEuropeanoPhysicaloJournaloCSG
2014SG_[SGYbWX 4.2 13

173 xαsνrvΥtionGoπGtψνGΥssoγiΥtνμGproμuγtionGoπGΥGsinτlνGtopGquΥrkGΥnμGΥG GαosonGinGppGγollisionsGΥtG
sqrtℓs√GfGaG}ν–UGPhysicaloReviewoLettersSG2014SGXXYSGYZXaWY 7.4 62

172 nvolutionGoπGtψνGrνsponsνGoπGtψνGlv|GnljuGΥnμGpossiαlνGμνsiτnGoptionsGπorGνlνγtromΥτnνtiγG
γΥlorimνtryGΥtGtψνGquTuqlUGJournaloofoInstrumentationSG2014SGbSGlW[WX_TlW[WX_ 1 1

171 |νΥrγψGπorGψνΥvyGnνutrinosGΥnμGℓoormulΥcGsννGtνxt√GαosonsGwitψGriτψtTψΥnμνμGγouplinτsGinG
protonTprotonGγollisionsGΥtGℓoormulΥcGsννGtνxt√UGEuropeanoPhysicaloJournaloCSG2014SG_[SGZX[b 4.2 149

170 vνΥsurνmνntGoπGtopGquΥrkTΥntiquΥrkGpΥirGproμuγtionGinGΥssoγiΥtionGwitψGΥG GorGµGαosonGinGppG
γollisionsGΥtGℓoormulΥcGsννGtνxt√ℓoormulΥcGsννGtνxt√UGEuropeanoPhysicaloJournaloCSG2014SG_[SGZW^W 4.2 29

169 vνΥsurνmνntGoπGμiππνrνntiΥlGγrossGsνγtionsGπorGtψνGproμuγtionGoπGΥGpΥirGoπGisolΥtνμGpψotonsGinGppG
γollisionsGΥtGℓoormulΥcGsννGtνxt√UGEuropeanoPhysicaloJournaloCSG2014SG_[SGZXYb 4.2 29

168 |νΥrγψGπorGnνutrΥlGv||vGqiττsGαosonsGμνγΥyinτGtoGΥGpΥirGoπGtΥuGlνptonsGinGppGγollisionsUGJournaloofo
HighoEnergyoPhysicsSG2014SGYWX[SGX 5.4 70

167 vνΥsurνmνntGoπGpsνuμorΥpiμityGμistriαutionsGoπGγψΥrτνμGpΥrtiγlνsGinGprotonâ��protonGγollisionsGΥtG
Osqrt{s}GfGaPG}ν–GαyGtψνGlv|GΥnμG}x}nvGνxpνrimνntsUGEuropeanoPhysicaloJournaloCSG2014SG_[SGX 4.2 37

166 |νΥrγψνsGπorGνlνγtrowνΥkGproμuγtionGoπGγψΥrτinosSGnνutrΥlinosSGΥnμGslνptonsGμνγΥyinτGtoGlνptonsG
ΥnμG SGµSGΥnμGqiττsGαosonsGinGppGγollisionsGΥtGa´ }ν–UGEuropeanoPhysicaloJournaloCSG2014SG_[SGZWZ^ 4.2 183

165 vνΥsurνmνntGoπGpromptGsVˇ�GpΥirGproμuγtionGinGppGγollisionsGΥtGOGsqrt{s}GPGfG_G}νvUGJournaloofoHigho
EnergyoPhysicsSG2014SGYWX[SGX 5.4 41

164 |νΥrγψGπorGtopGsquΥrkGΥnμGqiττsinoGproμuγtionGusinτGμipψotonGqiττsGαosonGμνγΥysUGPhysicaloReviewo
LettersSG2014SGXXYSGX^XaWY 7.4 38

163 |νΥrγψGπorGtopTquΥrkGpΥrtnνrsGwitψGγψΥrτνG]VZGinGtψνGsΥmνTsiτnGμilνptonGπinΥlGstΥtνUGPhysicaloReviewo
LettersSG2014SGXXYSGX_XaWX 7.4 58

162 |νΥrγψGπorGπlΥvorTγψΥnτinτGnνutrΥlGγurrνntsGinGtopTquΥrkGμνγΥysGtGTgGµqGinGppGγollisionsGΥtGsqrtℓs√GfGaG
}ν–UGPhysicaloReviewoLettersSG2014SGXXYSGX_XaWY 7.4 46

161 xαsνrvΥtionGoπGtψνGμipψotonGμνγΥyGoπGtψνGqiττsGαosonGΥnμGmνΥsurνmνntGoπGitsGpropνrtiνsUG
EuropeanoPhysicaloJournaloCSG2014SG_[SGZW_^ 4.2 239

160 |νΥrγψGπorGtψνGΥssoγiΥtνμGproμuγtionGoπGtψνGqiττsGαosonGwitψGΥGtopTquΥrkGpΥirUGJournaloofoHigho
EnergyoPhysicsSG2014SGYWX[SGX 5.4 45

159 |tuμyGoπGψΥμroniγGνvνntTsψΥpνGvΥriΥαlνsGinGmultijνtGπinΥlGstΥtνsGinGppGγollisionsGΥtGOGsqrt{s}GfG_GPG}ν–UG
JournaloofoHighoEnergyoPhysicsSG2014SGYWX[SGX 5.4 3

158 |νΥrγψGπorGstΥnμΥrμGmoμνlGproμuγtionGoπGπourGtopGquΥrksGinGtψνGlνptonGRGjνtsGγψΥnnνlGinGppG
γollisionsGΥtGOGsqrt{s}faGPG}ν–UGJournaloofoHighoEnergyoPhysicsSG2014SGYWX[SGX 5.4 15
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157 rμνntiπiγΥtionGtνγψniquνsGπorGψiτψlyGαoostνμG GαosonsGtψΥtGμνγΥyGintoGψΥμronsUGJournaloofoHigho
EnergyoPhysicsSG2014SGYWX[SGX 5.4 32

156 vνΥsurνmνntGoπGqiττsGαosonGproμuγtionGΥnμGpropνrtiνsGinGtψνG  GμνγΥyGγψΥnnνlGwitψGlνptoniγG
πinΥlGstΥtνsUGJournaloofoHighoEnergyoPhysicsSG2014SGYWX[SGX 5.4 144

155 |νΥrγψGπorGtψνGΥssoγiΥtνμGproμuγtionGoπGtψνGqiττsGαosonGwitψGΥGtopTquΥrkGpΥirG2014SGYWX[SGX 6

154 |νΥrγψGπorGmiγrosγopiγGαlΥγkGψolνsGinGppGγollisionsGΥtGOGsqrt{s}faGPG}ν–UGJournaloofoHighoEnergyoPhysics
SG2013SGYWXZSGX 5.4 38

153 vνΥsurνmνntGoπGtψνGOGuΥmαμΥ_{mΥtψrm{α}}≥WGPGliπνtimνGinGppGγollisionsGΥtGOGsqrt{s}f_GPG}ν–UGJournalo
ofoHighoEnergyoPhysicsSG2013SGYWXZSGX 5.4 14

152 |νΥrγψνsGπorGlonτTlivνμGγψΥrτνμGpΥrtiγlνsGinGppGγollisionsGΥtGOGsqrt{s}GPGf_GΥnμGaG}ν–UGJournaloofoHigho
EnergyoPhysicsSG2013SGYWXZSGX 5.4 96

151 |tuμyGoπGνxγlusivνGtwoTpψotonGproμuγtionGoπG R â��GinGppGγollisionsGΥtGOGsqrt{s}f_GPG}ν–GΥnμG
γonstrΥintsGonGΥnomΥlousGquΥrtiγGτΥuτνGγouplinτsUGJournaloofoHighoEnergyoPhysicsSG2013SGYWXZSGX 5.4 56

150 xαsνrvΥtionGoπGΥGnνwGαosonGwitψGmΥssGnνΥrGXY]Gpν–GinGppGγollisionsGΥtGOGsqrt{s}f_GPGΥnμGaG}ν–UG
JournaloofoHighoEnergyoPhysicsSG2013SGYWXZSGX 5.4 261

149 |νΥrγψGπorGtψνGstΥnμΥrμGmoμνlGqiττsGαosonGproμuγνμGinGΥssoγiΥtionGwitψGΥGtopTquΥrkGpΥirGinGppG
γollisionsGΥtGtψνGuqlUGJournaloofoHighoEnergyoPhysicsSG2013SGYWXZSGX 5.4 35

148 |tuμiνsGoπGjνtGmΥssGinGμijνtGΥnμG VµGRGjνtGνvνntsUGJournaloofoHighoEnergyoPhysicsSG2013SGYWXZSGX 5.4 39

147 vνΥsurνmνntGoπGtψνGOGmΥtψrm{t}ovνrlinν{mΥtψrm{t}}GPGproμuγtionGγrossGsνγtionGinGtψνGΥllTjνtGπinΥlG
stΥtνGinGppGγollisionsGΥtGOGsqrt{s}f_GPG}ν–UGJournaloofoHighoEnergyoPhysicsSG2013SGYWXZSGX 5.4 14

146 vνΥsurνmνntGoπGtψνG¯OZa_YPGproμuγtionGγrossGsνγtionGviΥGμνγΥysGtoGsVˇ�ˇ�GRGˇ�Gâ��GinGppGγollisionsGΥtGOG
sqrt{s}f_GPG}ν–UGJournaloofoHighoEnergyoPhysicsSG2013SGYWXZSGX 5.4 44

145 |tuμyGoπGtψνGunμνrlyinτGνvνntGΥtGπorwΥrμGrΥpiμityGinGppGγollisionsGΥtGOG
sqrt{s}fWUbSYU_^SdmΥtψrm{Υnμ}d_dmΥtψrm{}ν–}GPUGJournaloofoHighoEnergyoPhysicsSG2013SGYWXZSGX 5.4 39

144 |νΥrγψGπorGnνwGpψysiγsGinGνvνntsGwitψGpψotonsSGjνtsSGΥnμGmissinτGtrΥnsvνrsνGνnνrτyGinGppGγollisionsG
ΥtGOGsqrt{s}f_GPG}ν–UGJournaloofoHighoEnergyoPhysicsSG2013SGYWXZSGX 5.4 15

143 |νΥrγψGπorGnνwGpψysiγsGinGνvνntsGwitψGsΥmνTsiτnGμilνptonsGΥnμGαGjνtsGinGppGγollisionsGΥtGOGsqrt{s}faGPG
}ν–UGJournaloofoHighoEnergyoPhysicsSG2013SGYWXZSGX 5.4 33

142 |νΥrγψGinGlνptoniγGγψΥnnνlsGπorGψνΥvyGrνsonΥnγνsGμνγΥyinτGtoGlonτTlivνμGnνutrΥlGpΥrtiγlνsUGJournaloofo
HighoEnergyoPhysicsSG2013SGYWXZSGX 5.4 30

141 |νΥrγψGπorGνxotiγGrνsonΥnγνsGμνγΥyinτGintoG µVµµGinGppGγollisionsGΥtGOGsqrt{s}f_GPG}ν–UGJournaloofo
HighoEnergyoPhysicsSG2013SGYWXZSGX 5.4 16

140 |νΥrγψGπorGsupνrsymmνtryGinGppGγollisionsGΥtGℓoormulΥcGsννGtνxt√G}ν–GinGνvνntsGwitψGΥGsinτlνGlνptonSG
jνtsSGΥnμGmissinτGtrΥnsvνrsνGmomνntumUGEuropeanoPhysicaloJournaloCSG2013SG_ZSGY[W[ 4.2 15
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139 |νΥrγψGπorGΥGstΥnμΥrμTmoμνlTlikνGqiττsGαosonGwitψGΥGmΥssGinGtψνGrΥnτνGX[]GtoGXWWWGpν–GΥtGtψνGuqlUG
EuropeanoPhysicaloJournaloCSG2013SG_ZSGY[^b 4.2 49

138
vνΥsurνmνntGoπGtψνG TαosonGψνliγityGinGtopTquΥrkGμνγΥysGπromGOGmΥtψrm{t}ovνrlinν{mΥtψrm{t}}GPG
proμuγtionGinGlνptonRjνtsGνvνntsGinGppGγollisionsGΥtGOGsqrt{s}f_GPG}ν–UGJournaloofoHighoEnergyoPhysicsSG
2013SGYWXZSGX

5.4 25

137
|νΥrγψGπorGsupνrsymmνtryGinGψΥμroniγGπinΥlGstΥtνsGwitψGmissinτGtrΥnsvνrsνGνnνrτyGusinτGtψνG
vΥriΥαlνsGΥnμGαTquΥrkGmultipliγityGinGppGγollisionsGΥtGℓoormulΥcGsννGtνxt√UGEuropeanoPhysicaloJournaloCSG
2013SG_ZSGY]^a

4.2 82

136
vνΥsurνmνntGoπGtψνGψΥμroniγGΥγtivityGinGνvνntsGwitψGΥGµGΥnμGtwoGjνtsGΥnμGνxtrΥγtionGoπGtψνGγrossG
sνγtionGπorGtψνGνlνγtrowνΥkGproμuγtionGoπGΥGµGwitψGtwoGjνtsGinGppGγollisionsGΥtGOGsqrt{s}f_GPG}ν–UG
JournaloofoHighoEnergyoPhysicsSG2013SGYWXZSGX

5.4 10

135 vνΥsurνmνntGoπGmΥssνsGinGtψνGℓoormulΥcGsννGtνxt√GsystνmGαyGkinνmΥtiγGνnμpointsGinGppGγollisionsGΥtG
ℓoormulΥcGsννGtνxt√UGEuropeanoPhysicaloJournaloCSG2013SG_ZSGY[b[ 4.2 37

134 |νΥrγψGπorGpψysiγsGανyonμGtψνGstΥnμΥrμGmoμνlGinGνvνntsGwitψGlνptonsSGjνtsSGΥnμGlΥrτνGtrΥnsvνrsνG
momνntumGimαΥlΥnγνGinGppGγollisionsGΥtGℓoormulΥcGsννGtνxt√UGEuropeanoPhysicaloJournaloCSG2013SG_ZSGY[bZ4.2 10

133 vνΥsurνmνntGoπGtψνGOmΥtψrm{t}αΥr{mΥtψrm{t}}PGproμuγtionGγrossGsνγtionGinGtψνGˇ�RjνtsGγψΥnnνlGinGppG
γollisionsGΥtGOsqrt{s}f_Gmαox{}ν–}PUGEuropeanoPhysicaloJournaloCSG2013SG_ZSGX 4.2 21

132 sνtGΥnμGunμνrlyinτGνvνntGpropνrtiνsGΥsGΥGπunγtionGoπGγψΥrτνμTpΥrtiγlνGmultipliγityGinGprotonTprotonG
γollisionsGΥtGℓoormulΥcGsννGtνxt√UGEuropeanoPhysicaloJournaloCSG2013SG_ZSGY^_[ 4.2 24

131 |νΥrγψGπorGtopTsquΥrkGpΥirGproμuγtionGinGtψνGsinτlνTlνptonGπinΥlGstΥtνGinGppGγollisionsGΥtGOsqrt{s}faG
mΥtψrm{}ν–}PUGEuropeanoPhysicaloJournaloCSG2013SG_ZSGX 4.2 162

130 vνΥsurνmνntGoπGtψνGμiππνrνntiΥlGΥnμGμouαlνTμiππνrνntiΥlGmrνllT±ΥnGγrossGsνγtionsGinGprotonTprotonG
γollisionsGΥtGOGsqrt{s}GPGfG_G}ν–UGJournaloofoHighoEnergyoPhysicsSG2013SGYWXZSGX 5.4 43

129 vνΥsurνmνntGoπGtψνGγrossGsνγtionGΥnμGΥnτulΥrGγorrνlΥtionsGπorGΥssoγiΥtνμGproμuγtionGoπGΥGµGαosonG
witψGαGψΥμronsGinGppGγollisionsGΥtGOGsqrt{s}GPGfG_G}ν–UGJournaloofoHighoEnergyoPhysicsSG2013SGYWXZSGX 5.4 26

128
vνΥsurνmνntGoπGtψνGrΥtioGoπGtψνGinγlusivνGZTjνtGγrossGsνγtionGtoGtψνGinγlusivνGYTjνtGγrossGsνγtionGinG
ppGγollisionsGΥtGOsqrt{s}GfG_GmΥtψrm{}ν–}PGΥnμGπirstGμνtνrminΥtionGoπGtψνGstronτGγouplinτGγonstΥntGinG
tψνG}ν–GrΥnτνUGEuropeanoPhysicaloJournaloCSG2013SG_ZSGX

4.2 50

127 vνΥsurνmνntGoπGtψνG R â��GγrossGsνγtionGinGppGγollisionsGΥtGOsqrt{s}GfG_mαox{G}ν–}PGΥnμGlimitsGonG
ΥnomΥlousG  ˛‡GΥnμG  µGγouplinτsUGEuropeanoPhysicaloJournaloCSG2013SG_ZSGX 4.2 56

126 |νΥrγψGπorGnΥrrowGrνsonΥnγνsGΥnμGquΥntumGαlΥγkGψolνsGinGinγlusivνGΥnμGαTtΥττνμGμijνtGmΥssGspνγtrΥG
πromGppGγollisionsGΥtGOGsqrt{s}f_GPG}ν–UGJournaloofoHighoEnergyoPhysicsSG2013SGYWXZSGX 5.4 37

125 vνΥsurνmνntGoπGtψνGµµGproμuγtionGγrossGsνγtionGΥnμGsνΥrγψGπorGΥnomΥlousGγouplinτsGinGYâ��Yâ��hGπinΥlG
stΥtνsGinGppGγollisionsGΥtGOGsqrt{s}f_GPG}ν–UGJournaloofoHighoEnergyoPhysicsSG2013SGYWXZSGX 5.4 39

124 |νΥrγψGπorGsupνrsymmνtryGinGπinΥlGstΥtνsGwitψGmissinτGtrΥnsvνrsνGνnνrτyGΥnμGWSGXSGYSGorGâ�¥ZGαTquΥrkG
jνtsGinG_G}ν–GppGγollisionsGusinτGtψνGvΥriΥαlνG˛–G}UGJournaloofoHighoEnergyoPhysicsSG2013SGYWXZSGX 5.4 29

123 |νΥrγψGπorGψνΥvyGquΥrksGμνγΥyinτGintoGΥGtopGquΥrkGΥnμGΥG GorGµGαosonGusinτGlνptonGRGjνtsGνvνntsGinG
ppGγollisionsGΥtGOGsqrt{s}f_GPG}ν–UGJournaloofoHighoEnergyoPhysicsSG2013SGYWXZSGX 5.4 12

122 vνΥsurνmνntGoπGtψνGsumGoπG  GΥnμG µGproμuγtionGwitψG RμijνtGνvνntsGinGppGγollisionsGΥtG
ℓoormulΥcGsννGtνxt√UGEuropeanoPhysicaloJournaloCSG2013SG_ZSGYYaZ 4.2 45
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121 vνΥsurνmνntGoπGμiππνrνntiΥlGtopTquΥrkTpΥirGproμuγtionGγrossGsνγtionsGinGppGγollisionsGΥtGOsqrt{s}GfG_G
mΥtψrm{}ν–}PUGEuropeanoPhysicaloJournaloCSG2013SG_ZSGX 4.2 102

120 vνΥsurνmνntGoπGtψνGksOWPTg˛…RG˛…TGαrΥnγψinτGπrΥγtionGΥnμGsνΥrγψGπorGkOWPTg˛…RG˛…TGwitψGtψνGlv|G
νxpνrimνntUGPhysicaloReviewoLettersSG2013SGXXXSGXWXaW[ 7.4 220

119 |νΥrγψνsGπorGnνwGpψysiγsGusinτGtψνGtt´flGinvΥriΥntGmΥssGμistriαutionGinGppGγollisionsGΥtGâ��sfaG}ν–UG
PhysicaloReviewoLettersSG2013SGXXXSGYXXaW[ 7.4 76

118 nnνrτyGγΥliαrΥtionGΥnμGrνsolutionGoπGtψνGlv|GνlνγtromΥτnνtiγGγΥlorimνtνrGinGppGγollisionsGΥtGâ��sfG_G
}ν–UGJournaloofoInstrumentationSG2013SGaSGyWbWWbTyWbWWb 1 111

117 rμνntiπiγΥtionGoπGαTquΥrkGjνtsGwitψGtψνGlv|GνxpνrimνntUGJournaloofoInstrumentationSG2013SGaSGyW[WXZTyW[WXZ1 376

116 |tuμyGoπGψiτψTpG}GγψΥrτνμGpΥrtiγlνGsupprνssionGinGyαyαGγompΥrνμGtoGppGγollisionsGΥtG
Osqrt{s_{mΥtψrm{ww}}}fYU_^~mΥtψrm{}ν–}PUGEuropeanoPhysicaloJournaloCSG2012SG_YSGX 4.2 316

115 lνntrΥlityGμνpνnμνnγνGoπGμiψΥμronGγorrνlΥtionsGΥnμGΥzimutψΥlGΥnisotropyGψΥrmoniγsGinGyαyαG
γollisionsGΥtGOsqrt{s_{ww}}fGYU_^Gmαox{}ν–}PUGEuropeanoPhysicaloJournaloCSG2012SG_YSGX 4.2 158

114 sνtGproμuγtionGrΥtνsGinGΥssoγiΥtionGwitψG GΥnμGµGαosonsGinGppGγollisionsGΥtGOGsqrtG{s}GfG_G{tνxt{}ν–}}GPUG
JournaloofoHighoEnergyoPhysicsSG2012SGYWXYSGX 5.4 37

113 nxγlusivνG˛‡˛‡GTgG˛…GRG˛…Gâ��GproμuγtionGinGprotonTprotonGγollisionsGΥtGOGsqrtG{s}GfG{_}GPG}ν–UGJournaloofoHigho
EnergyoPhysicsSG2012SGYWXYSGX 5.4 45

112 vνΥsurνmνntGoπGtψνGproμuγtionGγrossGsνγtionGπorGpΥirsGoπGisolΥtνμGpψotonsGinGppGγollisionsGΥtGOGsqrtG
{s}GfG_d}ν–GPUGJournaloofoHighoEnergyoPhysicsSG2012SGYWXYSGX 5.4 20

111 rnγlusivνGαTjνtGproμuγtionGinGppGγollisionsGΥtGOsqrtG{s}GfG_}ν–PUGJournaloofoHighoEnergyoPhysicsSG2012SG
YWXYSGX 5.4 30

110 |νΥrγψGπorGquΥrkGγompositνnνssGinGμijνtGΥnτulΥrGμistriαutionsGπromGppGγollisionsGΥtGOGsqrtG{s}GfG_{G}GPG
}ν–UGJournaloofoHighoEnergyoPhysicsSG2012SGYWXYSGX 5.4 12

109 |upprνssionGoπGnonTpromptGsVˇ�SGpromptGsVˇ�SGΥnμGOG~psilonGPOX|PGinGyαyαGγollisionsGΥtGOGsqrtG
{{{s_{tνxt{ww}}}}}GfGYU_^GPG}ν–UGJournaloofoHighoEnergyoPhysicsSG2012SGYWXYSGX 5.4 184

108 |νΥrγψGπorGψνΥvyGαottomTlikνGquΥrksGinG[UbGπαâ��XGoπGppGγollisionsGΥtGOGsqrtG{s}GfG_GPG}ν–UGJournaloofoHigho
EnergyoPhysicsSG2012SGYWXYSGX 5.4 44

107 vνΥsurνmνntGoπGtψνGγrossGsνγtionGπorGproμuγtionGoπGOGαovνrlinνGαG¯GPGμνγΥyinτGtoGmuonsGinGppG
γollisionsGΥtGOGsqrtG{s}GfG_GPG}ν–UGJournaloofoHighoEnergyoPhysicsSG2012SGYWXYSGX 5.4 3

106 vνΥsurνmνntGoπGtψνGµV˛‡QGRGαTjνtGγrossGsνγtionGinGppGγollisionsGΥtGOGsqrtG{s}GfG_GPG}ν–UGJournaloofoHigho
EnergyoPhysicsSG2012SGYWXYSGX 5.4 24

105 |ψΥpνSGtrΥnsvνrsνGsizνSGΥnμGγψΥrτνμTψΥμronGmultipliγityGoπGjνtsGinGppGγollisionsGΥtGOGsqrt{s}f_d}ν–GPUG
JournaloofoHighoEnergyoPhysicsSG2012SGYWXYSGX 5.4 27

104 |νΥrγψGπorGΥnomΥlousGproμuγtionGoπGmultilνptonGνvνntsGinGppGγollisionsGΥtGOGsqrtG{s}GfG_S}ν–GPUG
JournaloofoHighoEnergyoPhysicsSG2012SGYWXYSGX 5.4 65
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103 |νΥrγψGπorGΥGliτψtGγψΥrτνμGqiττsGαosonGinGtopGquΥrkGμνγΥysGinGppGγollisionsGΥtGOGsqrtG{s}GfG_d}ν–GPUG
JournaloofoHighoEnergyoPhysicsSG2012SGYWXYSGX 5.4 101

102 |νΥrγψGπorGlνptoniγGμνγΥysGoπG hGαosonsGinGppGγollisionsGΥtGOGsqrtG{s}GfG{_}GPG}ν–UGJournaloofoHigho
EnergyoPhysicsSG2012SGYWXYSGX 5.4 43

101 |νΥrγψGπorGstoppνμGlonτTlivνμGpΥrtiγlνsGproμuγνμGinGppGγollisionsGΥtGOGsqrtG{s}GfG{tνxt{_}ν–}}GPUGJournalo
ofoHighoEnergyoPhysicsSG2012SGYWXYSGX 5.4 17

100 |νΥrγψGπorGnνwGpψysiγsGinGνvνntsGwitψGsΥmνTsiτnGμilνptonsGΥnμGαTtΥττνμGjνtsGinGppGγollisionsGΥtGOGsqrtG
{s}GfG_GPG}ν–UGJournaloofoHighoEnergyoPhysicsSG2012SGYWXYSGX 5.4 24

99 vνΥsurνmνntGoπGtψνGunμνrlyinτGνvνntGΥγtivityGinGppGγollisionsGΥtGOGsqrtG{s}GfGWUbGPGΥnμG_G}ν–GwitψGtψνG
novνlGjνtTΥrνΥVmνμiΥnGΥpproΥγψUGJournaloofoHighoEnergyoPhysicsSG2012SGYWXYSGX 5.4 11

98 |νΥrγψGπorGΥnomΥlousGOGtovνrlinνGtGPGproμuγtionGinGtψνGψiτψlyTαoostνμGΥllTψΥμroniγGπinΥlGstΥtνUG
JournaloofoHighoEnergyoPhysicsSG2012SGYWXYSGX 5.4 57

97 |νΥrγψGπorGμΥrkGmΥttνrGΥnμGlΥrτνGνxtrΥGμimνnsionsGinGmonojνtGνvνntsGinGppGγollisionsGΥtGOGsqrtG{s}GfG
{_}GPG}ν–UGJournaloofoHighoEnergyoPhysicsSG2012SGYWXYSGX 5.4 155

96 |νΥrγψGπorGΥGπνrmiopψoαiγGqiττsGαosonGinGppGγollisionsGΥtGOGsqrtG{s}GfG_GPG}ν–UGJournaloofoHighoEnergyo
PhysicsSG2012SGYWXYSGX 5.4 13

95 |νΥrγψGπorGsupνrsymmνtryGinGψΥμroniγGπinΥlGstΥtνsGusinτGvG}YGinGppGγollisionsGΥtGOGsqrt{s}f_GPG}ν–UG
JournaloofoHighoEnergyoPhysicsSG2012SGYWXYSGX 5.4 92

94 vνΥsurνmνntGoπGjνtGπrΥτmνntΥtionGintoGγψΥrτνμGpΥrtiγlνsGinGppGΥnμGyαyαGγollisionsGΥtGOG
sqrt{{{s_{mΥtψrm{ww}}}}}GfGYU_^GPG}ν–UGJournaloofoHighoEnergyoPhysicsSG2012SGYWXYSGX 5.4 73

93 vνΥsurνmνntGoπGtψνGOGmΥtψrm{t}ovνrlinν{mΥtψrm{t}}GPGproμuγtionGγrossGsνγtionGinGtψνGμilνptonG
γψΥnnνlGinGppGγollisionsGΥtGOGsqrt{s}f_GPG}ν–UGJournaloofoHighoEnergyoPhysicsSG2012SGYWXYSGX 5.4 64

92
|νΥrγψGπorGνxγlusivνGorGsνmiTνxγlusivνG˛‡˛‡GproμuγtionGΥnμGoαsνrvΥtionGoπGνxγlusivνGΥnμG
sνmiTνxγlusivνGνRνâ��GproμuγtionGinGppGγollisionsGΥtGOGsqrt{s}f_GPG}ν–UGJournaloofoHighoEnergyoPhysicsSG
2012SGYWXYSGX

5.4 45

91 |νΥrγψGπorGtψνGstΥnμΥrμGmoμνlGqiττsGαosonGproμuγνμGinGΥssoγiΥtionGwitψG GΥnμGµGαosonsGinGppG
γollisionsGΥtGOGsqrt{s}f_GP}ν–UGJournaloofoHighoEnergyoPhysicsSG2012SGYWXYSGX 5.4 6

90 |νΥrγψGπorGνlνγtrowνΥkGproμuγtionGoπGγψΥrτinosGΥnμGnνutrΥlinosGusinτGlνptoniγGπinΥlGstΥtνsGinGppG
γollisionsGΥtGOGsqrt{s}f_GPG}ν–UGJournaloofoHighoEnergyoPhysicsSG2012SGYWXYSGX 5.4 41

89 |νΥrγψGπorGnνwGpψysiγsGwitψGlonτTlivνμGpΥrtiγlνsGμνγΥyinτGtoGpψotonsGΥnμGmissinτGνnνrτyGinGppG
γollisionsGΥtGOGsqrt{s}f_GPG}ν–UGJournaloofoHighoEnergyoPhysicsSG2012SGYWXYSGX 5.4 10

88 |νΥrγψGπorGrνsonΥntGOGmΥtψrm{t}ovνrlinν{mΥtψrm{t}}GPGproμuγtionGinGlνptonRjνtsGνvνntsGinGppG
γollisionsGΥtGOGsqrt{s}f_GPG}ν–UGJournaloofoHighoEnergyoPhysicsSG2012SGYWXYSGX 5.4 25

87 xαsνrvΥtionGoπGµGμνγΥysGtoGπourGlνptonsGwitψGtψνGlv|GμνtνγtorGΥtGtψνGuqlUGJournaloofoHighoEnergyo
PhysicsSG2012SGYWXYSGX 5.4 30

86 vνΥsurνmνntGoπGtψνGsinτlνTtopTquΥrkGtTγψΥnnνlGγrossGsνγtionGinGppGγollisionsGΥtGOGsqrt{s}f_GPG}ν–UG
JournaloofoHighoEnergyoPhysicsSG2012SGYWXYSGX 5.4 70
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85 |νΥrγψGπorGtψirμTτνnνrΥtionGlνptoquΥrksGΥnμGsγΥlΥrGαottomGquΥrksGinGppGγollisionsGΥtGOGsqrt{s}f_d}ν–G
PUGJournaloofoHighoEnergyoPhysicsSG2012SGYWXYSGX 5.4 12

84 vνΥsurνmνntGoπGtψνGtopTquΥrkGmΥssGinGOGmΥtψrm{t}ovνrlinν{mΥtψrm{t}}GPGνvνntsGwitψGlνptonRjνtsG
πinΥlGstΥtνsGinGppGγollisionsGΥtGOGsqrt{s}f_GPG}ν–UGJournaloofoHighoEnergyoPhysicsSG2012SGYWXYSGX 5.4 30

83 jGnνwGαosonGwitψGΥGmΥssGoπGXY]Gpν–GoαsνrvνμGwitψGtψνGlv|GνxpνrimνntGΥtGtψνGuΥrτνGqΥμronG
lolliμνrUGScienceSG2012SGZZaSGX]^bT_] 33.3 71

82 vνΥsurνmνntGoπGtψνGunμνrlyinτGνvνntGinGtψνGmrνllâ��±ΥnGproγνssGinGprotonâ��protonGγollisionsGΥtG
Osqrt{s}GfG_~mαox{}ν–}PUGEuropeanoPhysicaloJournaloCSG2012SG_YSGX 4.2 30

81 |tuμyGoπGtψνGinγlusivνGproμuγtionGoπGγψΥrτνμGpionsSGkΥonsSGΥnμGprotonsGinGppGγollisionsGΥtGOsqrt{s}GfG
WUbSGYU_^Smαox{GΥnμG}_~mαox{}ν–}PUGEuropeanoPhysicaloJournaloCSG2012SG_YSGX 4.2 133

80 jGsνΥrγψGπorGΥGμouαlyTγψΥrτνμGqiττsGαosonGinGppGγollisionsGΥtGOsqrt{s}GfG_Gmαox{}ν–}PUGEuropeano
PhysicaloJournaloCSG2012SG_YSGX 4.2 111

79 vνΥsurνmνntGoπGtψνGtopTquΥrkGmΥssGinGOmΥtψrm{t}ovνrlinν{mΥtψrm{t}}PGνvνntsGwitψGμilνptonGπinΥlG
stΥtνsGinGppGγollisionsGΥtGOsqrt{s}f_Gmαox{}ν–}PUGEuropeanoPhysicaloJournaloCSG2012SG_YSGX 4.2 36

78
{ΥtiosGoπGμijνtGproμuγtionGγrossGsνγtionsGΥsGΥGπunγtionGoπGtψνGΥαsolutνGμiππνrνnγνGinGrΥpiμityG
ανtwννnGjνtsGinGprotonâ��protonGγollisionsGΥtGOsqrt{s}GfG_GmΥtψrm{}ν–}PUGEuropeanoPhysicaloJournaloCSG
2012SG_YSGX

4.2 17

77 vνΥsurνmνntGoπGtψνGrνlΥtivνGpromptGproμuγtionGrΥtνGoπGΥnμGinGppGγollisionsGΥtGℓoormulΥcGsννGtνxt√UG
EuropeanoPhysicaloJournaloCSG2012SG_YSGYY]X 4.2 46

76 yνrπormΥnγνGoπGlv|GmuonGrνγonstruγtionGinGppGγollisionGνvνntsGΥtâ��sGfG_}ν–UGJournaloofo
InstrumentationSG2012SG_SGyXWWWYTyXWWWY 1 398

75 |νΥrγψGπorGsiτnΥturνsGoπGνxtrΥGμimνnsionsGinGtψνGμipψotonGmΥssGspνγtrumGΥtGtψνGlΥrτνGψΥμronG
γolliμνrUGPhysicaloReviewoLettersSG2012SGXWaSGXXXaWX 7.4 53

74 miαosonsGπromGlv|UGEPJoWeboofoConferencesSG2012SGYaSGW^WWY 0.3 2

73 oorwΥrμGνnνrτyGπlowSGγνntrΥlGγψΥrτνμTpΥrtiγlνGmultipliγitiνsSGΥnμGpsνuμorΥpiμityGτΥpsGinG GΥnμGµG
αosonGνvνntsGπromGppGγollisionsGΥtGOsqrt{s}fG_PG}ν–UGEuropeanoPhysicaloJournaloCSG2012SG_YSGX 4.2 11

72 sVˇ�GΥnμGˇ�OY|PGproμuγtionGinGppGγollisionsGΥtGOGsqrtG{s}GfG_{tνxt{}νv}}GPUGJournaloofoHighoEnergyoPhysicsSG
2012SGYWXYSGX 5.4 69

71 |νΥrγψGπorGtψνGstΥnμΥrμGmoμνlGqiττsGαosonGinGtψνGqGTgGµµGTgGYâ��Y˛‰GγψΥnnνlGinGppGγollisionsGΥtGOGsqrtG
{tνxt{s}}GfG{_}d{tνxt{}ν–}}GPUGJournaloofoHighoEnergyoPhysicsSG2012SGYWXYSGX 5.4 24

70 |νΥrγψGπorGtψνGstΥnμΥrμGmoμνlGqiττsGαosonGinGtψνGqGTgGµµGTgGâ��Râ��â�� ˇ�Rˇ�â��GμνγΥyGγψΥnnνlGinGppGγollisionsGΥtG
OGsqrtG{s}GfG{_}d{tνxt{}ν–}}GPUGJournaloofoHighoEnergyoPhysicsSG2012SGYWXYSGX 5.4 11

69 |νΥrγψGπorGOG{tνxt{k}}_{tνxt{s}}≥WGPGTgG˛…GRG˛…Gâ��GΥnμGkWGTgG˛…GRG˛…Gâ��GμνγΥysUGJournaloofoHighoEnergyoPhysicsSG
2012SGYWXYSGX 5.4 52

68 |νΥrγψGπorGΥGqiττsGαosonGinGtψνGμνγΥyGγψΥnnνlGqGTgGµµOQPGTgGqOGovνrlinνG{tνxt{q}}GPGâ��Gâ��Gâ��GRGinGppGγollisionsG
ΥtGOGsqrtG{s}GfG_GP}ν–UGJournaloofoHighoEnergyoPhysicsSG2012SGYWXYSGX 5.4 21
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67 |νΥrγψGπorGmiγrosγopiγGαlΥγkGψolνsGinGppGγollisionsGΥtGOGsqrtG{s}GfG{tνxt{_}ν–}}GPUGJournaloofoHigho
EnergyoPhysicsSG2012SGYWXYSGX 5.4 34

66
vνΥsurνmνntGoπGtψνGinγlusivνGproμuγtionGγrossGsνγtionsGπorGπorwΥrμGjνtsGΥnμGπorGμijνtGνvνntsGwitψG
onνGπorwΥrμGΥnμGonνGγνntrΥlGjνtGinGppGγollisionsGΥtGOGsqrtG{s}GfG_GPG}ν–UGJournaloofoHighoEnergyoPhysicsSG
2012SGYWXYSGX

5.4 13

65 vνΥsurνmνntGoπGtψνGmΥssGμiππνrνnγνGανtwννnGtopGΥnμGΥntitopGquΥrksUGJournaloofoHighoEnergyo
PhysicsSG2012SGYWXYSGX 5.4 13

64 vνΥsurνmνntGoπGtψνGpsνuμorΥpiμityGΥnμGγνntrΥlityGμνpνnμνnγνGoπGtψνGtrΥnsvνrsνGνnνrτyGμνnsityGinG
yαTyαGγollisionsGΥtGâ��OsOwwPPfYU_^G}ν–UGPhysicaloReviewoLettersSG2012SGXWbSGX]YZWZ 7.4 55

63 |νΥrγψGπorGΥGliτψtGpsνuμosγΥlΥrGqiττsGαosonGinGtψνGμimuonGμνγΥyGγψΥnnνlGinGppGγollisionsGΥtGâ��sGfG_G
}ν–UGPhysicaloReviewoLettersSG2012SGXWbSGXYXaWX 7.4 51

62 |νΥrγψGπorGμΥrkGmΥttνrGΥnμGlΥrτνGνxtrΥGμimνnsionsGinGppGγollisionsGyiνlμinτGΥGpψotonGΥnμGmissinτG
trΥnsvνrsνGνnνrτyUGPhysicaloReviewoLettersSG2012SGXWaSGY^XaWZ 7.4 116

61 xαsνrvΥtionGoπGsνquνntiΥlG˛¥GsupprνssionGinGyαyαGγollisionsUGPhysicaloReviewoLettersSG2012SGXWbSGYYYZWX 7.4 172

60 xαsνrvΥtionGoπGΥGnνwG˛�αGαΥryonUGPhysicaloReviewoLettersSG2012SGXWaSGY]YWWY 7.4 57

59 yνrπormΥnγνGoπGˇ�qTlνptonGrνγonstruγtionGΥnμGiμνntiπiγΥtionGinGlv|UGJournaloofoInstrumentationSG
2012SG_SGyWXWWXTyWXWWX 1 81

58 vissinτGtrΥnsvνrsνGνnνrτyGpνrπormΥnγνGoπGtψνGlv|GμνtνγtorUGJournaloofoInstrumentationSG2011SG^SGyWbWWXTyWbWWX1 94

57 yromptGΥnμGnonTpromptGsVˇ�GproμuγtionGinGppGγollisionsGΥtGOsqrt{s}GfG_PG}ν–UGEuropeanoPhysicalo
JournaloCSG2011SG_XSGX 4.2 118

56
vνΥsurνmνntGoπGtψνGOmΥtψrm{{tαΥr{t}}}PGproμuγtionGγrossGsνγtionGinGppGγollisionsGΥtGOsqrt{s}f_PG}ν–G
usinτGtψνGkinνmΥtiγGpropνrtiνsGoπGνvνntsGwitψGlνptonsGΥnμGjνtsUGEuropeanoPhysicaloJournaloCSG2011SG
_XSGX

4.2 35

55 lψΥrτνμGpΥrtiγlνGmultipliγitiνsGinGppGintνrΥγtionsGΥtGOGsqrtG{s}GfGWUbGPSGYUZ^SGΥnμG_G}ν–UGJournaloofoHigho
EnergyoPhysicsSG2011SGYWXXSGX 5.4 89

54 vνΥsurνmνntsGoπGinγlusivνG GΥnμGµGγrossGsνγtionsGinGppGγollisionsGΥtGOGsqrtG{s}GfG_GPG}ν–UGJournaloofo
HighoEnergyoPhysicsSG2011SGYWXXSGX 5.4 104

53 |νΥrγψGπorGψνΥvyGstΥαlνGγψΥrτνμGpΥrtiγlνsGinGppGγollisionsGΥtGOGsqrtG{s}GfG_d{tνxt{}ν–}}GPUGJournaloofo
HighoEnergyoPhysicsSG2011SGYWXXSGX 5.4 34

52 rnγlusivνGαTψΥμronGproμuγtionGγrossGsνγtionGwitψGmuonsGinGppGγollisionsGΥtGOGsqrtG{s}GfG_d{tνxt{}ν–}}GPUG
JournaloofoHighoEnergyoPhysicsSG2011SGYWXXSGX 5.4 21

51 vνΥsurνmνntGoπGOG{tνxt{k}}ovνrlinνG{tνxt{k}}GPGΥnτulΥrGγorrνlΥtionsGαΥsνμGonGsνγonμΥryGvνrtνxG
rνγonstruγtionGΥtGOGsqrtG{s}GfG_S{tνxt{}ν–}}GPUGJournaloofoHighoEnergyoPhysicsSG2011SGYWXXSGX 5.4 27

50 vνΥsurνmνntGoπGtψνGlνptonGγψΥrτνGΥsymmνtryGinGinγlusivνG GproμuγtionGinGppGγollisionsGΥtGOGsqrtG{s}G
fG_d{tνxt{}ν–}}GPUGJournaloofoHighoEnergyoPhysicsSG2011SGYWXXSGX 5.4 38
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49 vνΥsurνmνntGoπGkosνTninstνinGγorrνlΥtionsGinGppGγollisionsGΥtGOGsqrtG{s}GfGWUbGPGΥnμG_G}ν–UGJournaloofo
HighoEnergyoPhysicsSG2011SGYWXXSGX 5.4 22

48 |trΥnτνGpΥrtiγlνGproμuγtionGinGppGγollisionsGΥtGOGsqrtG{s}GfGWUbGPGΥnμG_G}ν–UGJournaloofoHighoEnergyo
PhysicsSG2011SGYWXXSGX 5.4 78

47 |νΥrγψGπorGlΥrτνGνxtrΥGμimνnsionsGinGtψνGμipψotonGπinΥlGstΥtνGΥtGtψνGuΥrτνGqΥμronGlolliμνrUGJournalo
ofoHighoEnergyoPhysicsSG2011SGYWXXSGX 5.4 21

46 |νΥrγψGπorGrνsonΥnγνsGinGtψνGμilνptonGmΥssGμistriαutionGinGppGγollisionsGΥtGOGsqrtG{s}GfG_GPG}ν–UGJournalo
ofoHighoEnergyoPhysicsSG2011SGYWXXSGX 5.4 32

45 |νΥrγψGπorGpψysiγsGανyonμGtψνGstΥnμΥrμGmoμνlGinGoppositνTsiτnGμilνptonGνvνntsGinGppGγollisionsGΥtGOG
sqrtG{s}GfG_S{tνxt{}ν–}}GPUGJournaloofoHighoEnergyoPhysicsSG2011SGYWXXSGX 5.4 26

44 |νΥrγψGπorGnνwGpψysiγsGwitψGsΥmνTsiτnGisolΥtνμGμilνptonGνvνntsGwitψGjνtsGΥnμGmissinτGtrΥnsvνrsνG
νnνrτyGΥtGtψνGuqlUGJournaloofoHighoEnergyoPhysicsSG2011SGYWXXSGX 5.4 46

43 |νΥrγψGπorGsupνrsymmνtryGinGνvνntsGwitψGΥGlνptonSGΥGpψotonSGΥnμGlΥrτνGmissinτGtrΥnsvνrsνGνnνrτyGinG
ppGγollisionsGΥtGOGsqrtG{s}GfG_GPG}ν–UGJournaloofoHighoEnergyoPhysicsSG2011SGYWXXSGX 5.4 10

42 vνΥsurνmνntGoπGtψνGOG{{rmGt}αΥr{rmGt}}GPGproμuγtionGγrossGsνγtionGΥnμGtψνGtopGquΥrkGmΥssGinGtψνG
μilνptonGγψΥnnνlGinGppGγollisionsGΥtGOGsqrtG{s}GfG_GPG}ν–UGJournaloofoHighoEnergyoPhysicsSG2011SGYWXXSGX 5.4 48

41 uonτTrΥnτνGΥnμGsψortTrΥnτνGμiψΥμronGΥnτulΥrGγorrνlΥtionsGinGγνntrΥlGyαyαGγollisionsGΥtGOGsqrtG
{{{s_{tνxt{ww}}}}}GPGfGYU_^G}ν–UGJournaloofoHighoEnergyoPhysicsSG2011SGYWXXSGX 5.4 56
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