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447 yΨrγormΔnΥΨGoγGtπΨGlv}GuΨvΨωTXGtrτμμΨrGτnGprotonTprotonGΥoωωτsτonsGΔtGâ��sGfGXZG~Ψ UGJournalgofg
InstrumentationSG2020SGX]SGyXWWX_TyXWWX_ 1 23
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ΔtGOGsqrt{mΔtπrm{s}}GPGfGXZG~Ψ UGJournalgofgHighgEnergygPhysicsSG2020SGYWYWSGX 5.4 8
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440 nvτΦΨnΥΨGγorGOtΨxtG{¯}tΨxtG{¯}PGproΦuΥtτonGγromGΦouΞωΨTpΔrtonGτntΨrΔΥtτonsGτnGprotonâ��protonG
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wτtπoutGΦτsΔppΨΔrτnμGtrΔΥψsGτnGprotonTprotonGΥoωωτsτonsGΔtUGEuropeangPhysicalgJournalgCSG2020SGaWSGZ 4.2 16
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EuropeangPhysicalgJournalgCSG2020SGaWSG[ 4.2 61

436 }ΨΔrΥπGγorGΦΔrψGmΔttΨrGpΔrtτΥωΨsGproΦuΥΨΦGτnGΔssoΥτΔtτonGwτtπGΔGqτμμsGΞosonGτnGprotonTprotonG
ΥoωωτsτonsGΔtGOGsqrt{mΔtπrm{s}}GPGfGXZG~Ψ UGJournalgofgHighgEnergygPhysicsSG2020SGYWYWSGX 5.4 7

435 jGmuωtτTΦτmΨnsτonΔωGsΨΔrΥπGγorGnΨwGπΨΔvyGrΨsonΔnΥΨsGΦΨΥΔyτnμGtoGΞoostΨΦGSGSGorGΞosonGpΔτrsGτnGtπΨG
ΦτφΨtGγτnΔωGstΔtΨGΔtGXZ´ UGEuropeangPhysicalgJournalgCSG2020SGaWSGYZ_ 4.2 10

434 vΨΔsurΨmΨntGoγGsτnμωΨTΦτγγrΔΥtτvΨGΦτφΨtGproΦuΥtτonGτnGprotonTprotonGΥoωωτsτonsGΔtGwτtπGtπΨGlv}GΔnΦG
~x~nvGΨxpΨrτmΨntsUGEuropeangPhysicalgJournalgCSG2020SGaWSGXX^[ 4.2 0

433 vΨΔsurΨmΨntGoγGΦτγγΨrΨntτΔωGΥrossGsΨΥtτonsGΔnΦGΥπΔrμΨGrΔtτosGγorGTΥπΔnnΨωGsτnμωΨGtopGquΔrψG
proΦuΥtτonGτnGprotonTprotonGΥoωωτsτonsGΔtUGEuropeangPhysicalgJournalgCSG2020SGaWSGZ_W 4.2 4
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vΨΔsurΨmΨntGoγGOπΞoxG{t}{ΞΔr{πΞoxG{t}}}PGnormΔωτsΨΦGmuωtτTΦτγγΨrΨntτΔωGΥrossGsΨΥtτonsGτnGO{tΨxtG
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430 yΨrγormΔnΥΨGoγGtπΨGrΨΥonstruΥtτonGΔnΦGτΦΨntτγτΥΔtτonGoγGπτμπTmomΨntumGmuonsGτnGprotonTprotonG
ΥoωωτsτonsGΔtGâ��sGfGXZG~Ψ UGJournalgofgInstrumentationSG2020SGX]SGyWYWY_TyWYWY_ 1 11

429 lΔωτΞrΔtτonGoγGtπΨGlv}GπΔΦronGΥΔωorτmΨtΨrsGusτnμGprotonTprotonGΥoωωτsτonGΦΔtΔGΔtGâ��sGfGXZG~Ψ UG
JournalgofgInstrumentationSG2020SGX]SGyW]WWYTyW]WWY 1

428 }tuΦyGoγGΥΨntrΔωGΨxΥωusτvΨGproΦuΥtτonGτnGprotonTprotonGΥoωωτsτonsGΔtGΔnΦGXZ~Ψ UGEuropeangPhysicalg
JournalgCSG2020SGaWSG_Xa 4.2 2

427 }ΨΔrΥπGγorGpπysτΥsGΞΨyonΦGtπΨGstΔnΦΔrΦGmoΦΨωGτnGΨvΨntsGwτtπGφΨtsGΔnΦGtwoGsΔmΨTsτμnGorGΔtGωΨΔstG
tπrΨΨGΥπΔrμΨΦGωΨptonsGτnGprotonTprotonGΥoωωτsτonsGΔtUGEuropeangPhysicalgJournalgCSG2020SGaWSG_]Y 4.2 2

426 jzτmutπΔωGsΨpΔrΔtτonGτnGnΨΔrωyGΞΔΥψTtoTΞΔΥψGφΨtGtopoωoμτΨsGτnGτnΥωusτvΨGYTGΔnΦGZTφΨtGΨvΨntsGτnG
ΥoωωτsτonsGΔtUGEuropeangPhysicalgJournalgCSG2019SG_bSG__Z 4.2 0

425 }ΨΔrΥπGγorGrΨsonΔntGproΦuΥtτonGoγGsΨΥonΦTμΨnΨrΔtτonGsωΨptonsGwτtπGsΔmΨTsτμnGΦτmuonGΨvΨntsGτnG
protonTprotonGΥoωωτsτonsGΔtUGEuropeangPhysicalgJournalgCSG2019SG_bSGZW] 4.2 2

424 }ΨΔrΥπGγorGtπΨGpΔτrGproΦuΥtτonGoγGωτμπtGtopGsquΔrψsGτnGtπΨGΨ´–˛…hGγτnΔωGstΔtΨGτnGprotonTprotonGΥoωωτsτonsG
ΔtGOGsqrt{s}fXZGPG~Ψ UGJournalgofgHighgEnergygPhysicsSG2019SGYWXbSGX 5.4 4

423 }ΨΔrΥπGγorGsupΨrsymmΨtryGτnGΨvΨntsGwτtπGΔGpπotonSGφΨtsSGTφΨtsSGΔnΦGmτssτnμGtrΔnsvΨrsΨGmomΨntumGτnG
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2019SGYWXbSGX

5.4 10
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Osqrt{s}GfXZStΨxtG{~Ψ }GPUGEuropeangPhysicalgJournalgCSG2019SG_bSGX 4.2 7

419 }ΨΔrΥπGγorGΦΔrψGmΔttΨrGproΦuΥΨΦGτnGΔssoΥτΔtτonGwτtπGΔGqτμμsGΞosonGΦΨΥΔyτnμGtoGΔGpΔτrGoγGΞottomG
quΔrψsGτnGprotonTprotonGΥoωωτsτonsGΔtUGEuropeangPhysicalgJournalgCSG2019SG_bSGYaW 4.2 12

418 }ΨΔrΥπGγorGvΨΥtorTωτψΨGquΔrψsGτnGΨvΨntsGwτtπGtwoGopposτtΨωyGΥπΔrμΨΦGωΨptonsGΔnΦGφΨtsGτnG
protonTprotonGΥoωωτsτonsGΔtUGEuropeangPhysicalgJournalgCSG2019SG_bSGZ^[ 4.2 18

417 }ΨΔrΥπGγorGsτnμωΨGproΦuΥtτonGoγGvΨΥtorTωτψΨGquΔrψsGΦΨΥΔyτnμGtoGΔGtopGquΔrψGΔnΦGΔGΞosonGτnG
protonTprotonGΥoωωτsτonsGΔtUGEuropeangPhysicalgJournalgCSG2019SG_bSGbW 4.2 6

416 }tuΦyGoγGtπΨGunΦΨrωyτnμGΨvΨntGτnGtopGquΔrψGpΔτrGproΦuΥtτonGτnGΥoωωτsτonsGΔtGXZUGEuropeangPhysicalg
JournalgCSG2019SG_bSGXYZ 4.2 4

415 }ΨΔrΥπGγorGrΔrΨGΦΨΥΔysGoγGΔnΦGqτμμsGΞosonsGtoGΔnΦGΔGpπotonGτnGprotonTprotonGΥoωωτsτonsGΔtGfGXZUG
EuropeangPhysicalgJournalgCSG2019SG_bSGb[ 4.2 7

414
}ΨΔrΥπGγorGOGmΔtπrm{t}ovΨrωτnΨ{mΔtπrm{t}}mΔtπrm{q}GPGproΦuΥtτonGτnGtπΨGOGmΔtπrm{q}toG
mΔtπrm{Ξ}ovΨrωτnΨ{mΔtπrm{Ξ}}GPGΦΨΥΔyGΥπΔnnΨωGwτtπGωΨptonτΥGOGmΔtπrm{t}ovΨrωτnΨ{mΔtπrm{t}}GPG
ΦΨΥΔysGτnGprotonTprotonGΥoωωτsτonsGΔtGOGsqrt{s}fXZGPG~Ψ UGJournalgofgHighgEnergygPhysicsSG2019SGYWXbSGX

5.4 17

413 }ΨΔrΥπGγorGπΨΔvyGrΨsonΔnΥΨsGΦΨΥΔyτnμGτntoGtwoGqτμμsGΞosonsGorGτntoGΔGqτμμsGΞosonGΔnΦGΔG¯GorGℓG
ΞosonGτnGprotonTprotonGΥoωωτsτonsGΔtGXZG~Ψ UGJournalgofgHighgEnergygPhysicsSG2019SGYWXbSGX 5.4 7

412 vΨΔsurΨmΨntGoγGΦτγγΨrΨntτΔωGΥrossGsΨΥtτonsGγorGτnΥωusτvΨGτsoωΔtΨΦTpπotonGΔnΦGpπotonRφΨtG
proΦuΥtτonGτnGprotonTprotonGΥoωωτsτonsGΔtUGEuropeangPhysicalgJournalgCSG2019SG_bSGYW 4.2 4

411 }ΨΔrΥπGγorGΦΔrψGmΔttΨrGproΦuΥΨΦGτnGΔssoΥτΔtτonGwτtπGΔGsτnμωΨGtopGquΔrψGorGΔGtopGquΔrψGpΔτrGτnG
protonTprotonGΥoωωτsτonsGΔtGOGsqrt{s}fXZGPG~Ψ UGJournalgofgHighgEnergygPhysicsSG2019SGYWXbSGX 5.4 8

410 }ΨΔrΥπGγorGΔGπΨΔvyGrΨsonΔnΥΨGΦΨΥΔyτnμGtoGΔGtopGquΔrψGΔnΦGΔGvΨΥtorTωτψΨGtopGquΔrψGτnGtπΨGωΨptonGRG
φΨtsGγτnΔωGstΔtΨGτnGppGΥoωωτsτonsGΔtGOsqrt{s}GfGXZStΨxtG{~Ψ }GPUGEuropeangPhysicalgJournalgCSG2019SG_bSGX 4.2 6

409 nxpΨrτmΨntΔωGΥπΔrΔΥtΨrτzΔtτonGoγGtπΨG~xoyn~YGj}rlUGJournalgofgInstrumentationSG2019SGX[SGyWZWYbTyWZWYb1 8

408 vΨΔsurΨmΨntGoγGΨxΥωusτvΨG´ pπotoproΦuΥtτonGτnGuωtrΔpΨrτpπΨrΔωGpyΞGΥoωωτsτonsGΔtUGEuropeangPhysicalg
JournalgCSG2019SG_bSG_WY 4.2 13

407 }ΨΔrΥπGγorGΔGπΨΔvyGpsΨuΦosΥΔωΔrGΞosonGΦΨΥΔyτnμGtoGΔGℓGΔnΦGΔGqτμμsGΞosonGΔtUGEuropeangPhysicalg
JournalgCSG2019SG_bSG]^[ 4.2 20

406 vΨΔsurΨmΨntsGoγGΦτγγΨrΨntτΔωGℓGΞosonGproΦuΥtτonGΥrossGsΨΥtτonsGτnGprotonTprotonGΥoωωτsτonsGΔtGOG
sqrt{s}GPGfGXZG~Ψ UGJournalgofgHighgEnergygPhysicsSG2019SGYWXbSGX 5.4 11

405
~rpn{cGjGγrontTΨnΦGj}rlGγorGtτmτnμGΔnΦGΨnΨrμyGmΨΔsurΨmΨntsGwτtπGrΔΦτΔtτonGΦΨtΨΥtorsUGNuclearg
InstrumentsgandgMethodsgingPhysicsgResearchtgSectiongA:gAcceleratorstgSpectrometerstgDetectorsgandg
AssociatedgEquipmentSG2019SGbY[SGXaXTXa^

1.2 9
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404 vΨΔsurΨmΨntGoγGtπΨGΦτγγΨrΨntτΔωGmrΨωωTYΔnGΥrossGsΨΥtτonGτnGprotonTprotonGΥoωωτsτonsGΔtGOG
sqrt{mΔtπrm{s}}GPGfGXZG~Ψ UGJournalgofgHighgEnergygPhysicsSG2019SGYWXbSGX 5.4 6

403 vΨΔsurΨmΨntGoγGtπΨGΔvΨrΔμΨGvΨryGγorwΔrΦGΨnΨrμyGΔsGΔGγunΥtτonGoγGtπΨGtrΔΥψGmuωtτpωτΥτtyGΔtGΥΨntrΔωG
psΨuΦorΔpτΦτtτΨsGτnGprotonTprotonGΥoωωτsτonsGΔtUGEuropeangPhysicalgJournalgCSG2019SG_bSGabZ 4.2 6

402 }ΨΔrΥπGγorGnΨwGpπysτΥsGτnGtopGquΔrψGproΦuΥtτonGτnGΦτωΨptonGγτnΔωGstΔtΨsGτnGprotonTprotonGΥoωωτsτonsG
ΔtUGEuropeangPhysicalgJournalgCSG2019SG_bSGaa^ 4.2 6

401 }tuΦyGoγGΦτφΨtGΨvΨntsGwτtπGΔGωΔrμΨGrΔpτΦτtyGμΔpGΞΨtwΨΨnGtπΨGtwoGωΨΔΦτnμGφΨtsGτnGppGΥoωωτsτonsGΔtUG
EuropeangPhysicalgJournalgCSG2018SG_aSGY[Y 4.2 4

400 }ΨΔrΥπGγorGnΨwGpπysτΥsGτnGΨvΨntsGwτtπGΔGωΨptonτΥΔωωyGΦΨΥΔyτnμGℓGΞosonGΔnΦGΔGωΔrμΨGtrΔnsvΨrsΨG
momΨntumGτmΞΔωΔnΥΨGτnGprotonTprotonGΥoωωτsτonsGΔtGfGXZUGEuropeangPhysicalgJournalgCSG2018SG_aSGYbX 4.2 17

399 vΨΔsurΨmΨntsGoγGtπΨGproΦuΥtτonGΥrossGsΨΥtτonGΔnΦGtπΨGΞrΔnΥπτnμGγrΔΥtτonSGΔnΦGΥonstrΔτntsGonG
ΔnomΔωousGtrτpωΨGμΔuμΨGΥoupωτnμsGΔtUGEuropeangPhysicalgJournalgCSG2018SG_aSGX^] 4.2 29

398 vΨΔsurΨmΨntGoγGΔssoΥτΔtΨΦGℓGRGΥπΔrmGproΦuΥtτonGτnGprotonTprotonGΥoωωτsτonsGΔtUGEuropeangPhysicalg
JournalgCSG2018SG_aSGYa_ 4.2 11

397 }ΨΔrΥπGγorGΨωΨΥtrowΨΔψGproΦuΥtτonGoγGΥπΔrμτnosGΔnΦGnΨutrΔωτnosGτnGmuωtτωΨptonGγτnΔωGstΔtΨsGτnG
protonTprotonGΥoωωτsτonsGΔtGOGsqrt{s}fXZGPG~Ψ UGJournalgofgHighgEnergygPhysicsSG2018SGYWXaSGX 5.4 40

396
vΨΔsurΨmΨntsGoγGtπΨGOmΔtπrmG{p}mΔtπrmG{p}rτμπtΔrrowGmΔtπrm{ℓ}mΔtπrm{ℓ}PGproΦuΥtτonGΥrossG
sΨΥtτonGΔnΦGtπΨGOmΔtπrm{ℓ}rτμπtΔrrowG[ΨωωGPGΞrΔnΥπτnμGγrΔΥtτonSGΔnΦGΥonstrΔτntsGonGΔnomΔωousGtrτpωΨG
μΔuμΨGΥoupωτnμsGΔtGOsqrt{s}GfGXZStΨxtG{~Ψ }GPG2018SG_aSGX

3

395 }ΨΔrΥπGγorGOGmΔtπrm{t}ovΨrωτnΨ{mΔtπrm{t}}mΔtπrm{q}GPGproΦuΥtτonGτnGtπΨGΔωωTφΨtGγτnΔωGstΔtΨGτnG
protonTprotonGΥoωωτsτonsGΔtGOGsqrt{s}fXZGPG~Ψ UGJournalgofgHighgEnergygPhysicsSG2018SGYWXaSGX 5.4 13

394
}ΨΔrΥπGγorGπΨΔvyGrΨsonΔnΥΨsGΦΨΥΔyτnμGτntoGΔGvΨΥtorGΞosonGΔnΦGΔGqτμμsGΞosonGτnGγτnΔωGstΔtΨsGwτtπG
ΥπΔrμΨΦGωΨptonsSGnΨutrτnosGΔnΦGΞGquΔrψsGΔtGOGsqrt{s}fXZGPG~Ψ UGJournalgofgHighgEnergygPhysicsSG2018SG
YWXaSGX

5.4 7

393 }ΨΔrΥπGγorGΦΨΥΔysGoγGstoppΨΦGΨxotτΥGωonμTωτvΨΦGpΔrtτΥωΨsGproΦuΥΨΦGτnGprotonTprotonGΥoωωτsτonsGΔtGOG
sqrt{s}fXZGPG~Ψ UGJournalgofgHighgEnergygPhysicsSG2018SGYWXaSGX 5.4 6

392 vΨΔsurΨmΨntsGoγGqτμμsGΞosonGpropΨrtτΨsGτnGtπΨGΦτpπotonGΦΨΥΔyGΥπΔnnΨωGτnGprotonTprotonGΥoωωτsτonsG
ΔtGOGsqrt{s}fXZGPG~Ψ UGJournalgofgHighgEnergygPhysicsSG2018SGYWXaSGX 5.4 37

391 }ΨΔrΥπGγorGℓ˛‡GrΨsonΔnΥΨsGusτnμGωΨptonτΥGΔnΦGπΔΦronτΥGγτnΔωGstΔtΨsGτnGprotonTprotonGΥoωωτsτonsGΔtGOG
sqrt{s}fXZGPG~Ψ UGJournalgofgHighgEnergygPhysicsSG2018SGYWXaSGX 5.4 11

390 }ΨΔrΥπGγorGΞωΔΥψGπoωΨsGΔnΦGspπΔωΨronsGτnGπτμπTmuωtτpωτΥτtyGγτnΔωGstΔtΨsGτnGprotonTprotonGΥoωωτsτonsGΔtGOG
sqrt{s}fXZGPG~Ψ UGJournalgofgHighgEnergygPhysicsSG2018SGYWXaSGX 5.4 9

389 }ΨΔrΥπGγorGtπτrΦTμΨnΨrΔtτonGsΥΔωΔrGωΨptoquΔrψsGΦΨΥΔyτnμGtoGΔGtopGquΔrψGΔnΦGΔGωΨptonGΔtUGEuropeang
PhysicalgJournalgCSG2018SG_aSG_W_ 4.2 23

388 vΨΔsurΨmΨntGoγGΦτγγΨrΨntτΔωGΥrossGsΨΥtτonsGγorGΞosonGproΦuΥtτonGτnGΔssoΥτΔtτonGwτtπGφΨtsGτnG
protonTprotonGΥoωωτsτonsGΔtUGEuropeangPhysicalgJournalgCSG2018SG_aSGb^] 4.2 19

387 }tuΦτΨsGoγGΔnΦGmΨsonsGτnΥωuΦτnμGtπΨGoΞsΨrvΔtτonGoγGtπΨGΦΨΥΔyGτnGprotonTprotonGΥoωωτsτonsGΔtUG
EuropeangPhysicalgJournalgCSG2018SG_aSGbZb 4.2 12
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386 }ΨΔrΥπGγorGΔGπΨΔvyGrΨsonΔnΥΨGΦΨΥΔyτnμGτntoGΔGℓGΞosonGΔnΦGΔGℓGorG¯GΞosonGτnGYâ��YqGγτnΔωGstΔtΨsGΔtGOG
sqrt{s}fXZGPG~Ψ UGJournalgofgHighgEnergygPhysicsSG2018SGYWXaSGX 5.4 7

385 vΨΔsurΨmΨntGoγGΥπΔrμΨΦGpΔrtτΥωΨGspΨΥtrΔGτnGmτnτmumTΞτΔsGΨvΨntsGγromGprotonTprotonGΥoωωτsτonsGΔtUG
EuropeangPhysicalgJournalgCSG2018SG_aSG^b_ 4.2 9

384 }ΨΔrΥπGγorGnΨwGpπysτΥsGτnGΦτφΨtGΔnμuωΔrGΦτstrτΞutτonsGusτnμGprotonTprotonGΥoωωτsτonsGΔtGΔnΦG
ΥonstrΔτntsGonGΦΔrψGmΔttΨrGΔnΦGotπΨrGmoΦΨωsUGEuropeangPhysicalgJournalgCSG2018SG_aSG_ab 4.2 19

383 jzτmutπΔωGΥorrΨωΔtτonsGγorGτnΥωusτvΨGYTφΨtSGZTφΨtSGΔnΦG[TφΨtGΨvΨntsGτnGppGΥoωωτsτonsGΔtGOsqrt{s}fGXZ~πΞoxG
{~Ψ }PUGEuropeangPhysicalgJournalgCSG2018SG_aSGX 4.2 4

382 }ΨΔrΥπGγorGπτμπTmΔssGrΨsonΔnΥΨsGτnGγτnΔωGstΔtΨsGwτtπGΔGωΨptonGΔnΦGmτssτnμGtrΔnsvΨrsΨGmomΨntumGΔtG
OGsqrt{s}fXZGPG~Ψ UGJournalgofgHighgEnergygPhysicsSG2018SGYWXaSGX 5.4 15

381 vΨΔsurΨmΨntGoγGtπΨGunΦΨrωyτnμGΨvΨntGΔΥtτvτtyGτnGτnΥωusτvΨGℓGΞosonGproΦuΥtτonGτnGprotonTprotonG
ΥoωωτsτonsGΔtGOGsqrt{s}fXZGPG~Ψ UGJournalgofgHighgEnergygPhysicsSG2018SGYWXaSGX 5.4 8

380 vΨΔsurΨmΨntGoγGtπΨGΥrossGsΨΥtτonGτnGppGΥoωωτsτonsGΔtGΔnΦGvΔωτΦΔtτonGoγGωΨptonGΔnΔωysτsGtΨΥπnτquΨsUG
EuropeangPhysicalgJournalgCSG2018SG_aSG_Wa 4.2 5

379 }ΨΔrΥπGγorGΦΔrψGmΔttΨrGproΦuΥΨΦGτnGΔssoΥτΔtτonGwτtπGΔGqτμμsGΞosonGΦΨΥΔyτnμGtoG˛‡˛‡GorGˇ�GRˇ�Gâ��GΔtGOG
sqrt{s}fXZGPG~Ψ UGJournalgofgHighgEnergygPhysicsSG2018SGYWXaSGX 5.4 7

378 }ΨΔrΥπGγorGΔGπΨΔvyGrΨsonΔnΥΨGΦΨΥΔyτnμGτntoGΔGℓGΞosonGΔnΦGΔGvΨΥtorGΞosonGτnGtπΨGOGnuG
ovΨrωτnΨ{nu}mΔtπrm{q}ovΨrωτnΨ{mΔtπrm{q}}GPGγτnΔωGstΔtΨUGJournalgofgHighgEnergygPhysicsSG2018SGYWXaSGX 5.4 6

377 vΨΔsurΨmΨntGoγGtπΨGwΨΔψGmτxτnμGΔnμωΨGusτnμGtπΨGγorwΔrΦTΞΔΥψwΔrΦGΔsymmΨtryGoγGmrΨωωTYΔnG
ΨvΨntsGτnGΥoωωτsτonsGΔtGaUGEuropeangPhysicalgJournalgCSG2018SG_aSG_WX 4.2 25

376 vΨΔsurΨmΨntGoγGpromptGΔnΦGnonpromptGΥπΔrmonτumGsupprΨssτonGτnGΥoωωτsτonsGΔtG]UWYUGEuropeang
PhysicalgJournalgCSG2018SG_aSG]Wb 4.2 37

375
nvτΦΨnΥΨGγorGΔssoΥτΔtΨΦGproΦuΥtτonGoγGΔGqτμμsGΞosonGwτtπGΔGtopGquΔrψGpΔτrGτnGγτnΔωGstΔtΨsGwτtπG
ΨωΨΥtronsSGmuonsSGΔnΦGπΔΦronτΥΔωωyGΦΨΥΔyτnμGˇ�GωΨptonsGΔtGOGsqrt{s}fXZGPG~Ψ UGJournalgofgHighgEnergyg
PhysicsSG2018SGYWXaSGX

5.4 23

374 nωΨΥtrowΨΔψGproΦuΥtτonGoγGtwoGφΨtsGτnGΔssoΥτΔtτonGwτtπGΔGℓGΞosonGτnGprotonâ��protonGΥoωωτsτonsGΔtG
Osqrt{s}fGPGXZOStΨxtG{~Ψ }PUGEuropeangPhysicalgJournalgCSG2018SG_aSGX 4.2 12

373 }ΨΔrΥπGγorGΦΔrψGmΔttΨrGτnGΨvΨntsGwτtπGΨnΨrμΨtτΥSGπΔΦronτΥΔωωyGΦΨΥΔyτnμGtopGquΔrψsGΔnΦGmτssτnμG
trΔnsvΨrsΨGmomΨntumGΔtGOGsqrt{s}fXZGPG~Ψ UGJournalgofgHighgEnergygPhysicsSG2018SGYWXaSGX 5.4 16

372
vΨΔsurΨmΨntsGoγGΦτγγΨrΨntτΔωGΥrossGsΨΥtτonsGoγGtopGquΔrψGpΔτrGproΦuΥtτonGΔsGΔGγunΥtτonGoγGψτnΨmΔtτΥG
ΨvΨntGvΔrτΔΞωΨsGτnGprotonTprotonGΥoωωτsτonsGΔtGOGsqrt{s}fXZGPG~Ψ UGJournalgofgHighgEnergygPhysicsSG2018
SGYWXaSGX

5.4 10

371 vΨΔsurΨmΨntGoγGtπΨGτnΨωΔstτΥGprotonTprotonGΥrossGsΨΥtτonGΔtGOGsqrt{s}fXZGPG~Ψ UGJournalgofgHighg
EnergygPhysicsSG2018SGYWXaSGX 5.4 41

370 }ΨΔrΥπGγorGπτμπTmΔssGrΨsonΔnΥΨsGτnGΦτωΨptonGγτnΔωGstΔtΨsGτnGprotonTprotonGΥoωωτsτonsGΔtGOGsqrt{s}fXZGPG
~Ψ UGJournalgofgHighgEnergygPhysicsSG2018SGYWXaSGX 5.4 63

369
vΨΔsurΨmΨntsGoγGtπΨG[oormuωΔcGsΨΨGtΨxt√GproΦuΥtτonGΥrossGsΨΥtτonGτnGωΨptonRφΨtsGγτnΔωGstΔtΨsGτnGppG
ΥoωωτsτonsGΔtGaG[oormuωΔcGsΨΨGtΨxt√GΔnΦGrΔtτoGoγGaGtoG_´ [oormuωΔcGsΨΨGtΨxt√GΥrossGsΨΥtτonsUGEuropeang
PhysicalgJournalgCSG2017SG__SGX]

4.2 19
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368 mΨvΨωopmΨntGoγGΔGπτμπGrΨsoωutτonGmoΦuωΨGγorGyn~GsΥΔnnΨrsUGJournalgofgInstrumentationSG2017SGXYSGlWYW_ZTlWYW_Z1 7

367 vΨΔsurΨmΨntGoγGtπΨG[oormuωΔcGsΨΨGtΨxt√GproΦuΥtτonGΥrossGsΨΥtτonGusτnμGΨvΨntsGτnGtπΨG[oormuωΔcGsΨΨG
tΨxt√GγτnΔωGstΔtΨGτnGppGΥoωωτsτonsGΔtG[oormuωΔcGsΨΨGtΨxt√UGEuropeangPhysicalgJournalgCSG2017SG__SGX_Y 4.2 22

366
vΨΔsurΨmΨntGΔnΦGzlmGΔnΔωysτsGoγGΦouΞωΨTΦτγγΨrΨntτΔωGτnΥωusτvΨGφΨtGΥrossGsΨΥtτonsGτnGppGΥoωωτsτonsGΔtG
OGsqrt{s}faGPG~Ψ GΔnΦGΥrossGsΨΥtτonGrΔtτosGtoGYU_^GΔnΦG_G~Ψ UGJournalgofgHighgEnergygPhysicsSG2017SG
YWX_SGX

5.4 34

365 vΨΔsurΨmΨntGoγGtπΨGproΦuΥtτonGΥrossGsΨΥtτonGoγGΔG¯´ ΞosonGτnGΔssoΥτΔtτonGwτtπGtwoGΞGφΨtsGτnGppG
ΥoωωτsτonsGΔtG[oormuωΔcGsΨΨGtΨxt√UGEuropeangPhysicalgJournalgCSG2017SG__SGbY 4.2 7

364
vΨΔsurΨmΨntGoγGtπΨG¯ℓGproΦuΥtτonGΥrossGsΨΥtτonGτnGppGΥoωωτsτonsGΔtG[oormuωΔcGsΨΨGtΨxt√GΔnΦG
a[oormuωΔcGsΨΨGtΨxt√GΔnΦGsΨΔrΥπGγorGΔnomΔωousGtrτpωΨGμΔuμΨGΥoupωτnμsGΔtG[oormuωΔcGsΨΨGtΨxt√UG
EuropeangPhysicalgJournalgCSG2017SG__SGYZ^

4.2 21

363 vΨΔsurΨmΨntGoγGpromptGΔnΦGnonpromptG[oormuωΔcGsΨΨGtΨxt√GproΦuΥtτonGτnG[oormuωΔcGsΨΨGtΨxt√GΔnΦG
[oormuωΔcGsΨΨGtΨxt√GΥoωωτsτonsGΔtG[oormuωΔcGsΨΨGtΨxt√UGEuropeangPhysicalgJournalgCSG2017SG__SGY^b 4.2 26

362
jGsΨΔrΥπGγorGnΨwGpπΨnomΨnΔGτnGppGΥoωωτsτonsGΔtG[oormuωΔcGsΨΨGtΨxt√GτnGγτnΔωGstΔtΨsGwτtπGmτssτnμG
trΔnsvΨrsΨGmomΨntumGΔnΦGΔtGωΨΔstGonΨGφΨtGusτnμGtπΨG[oormuωΔcGsΨΨGtΨxt√GvΔrτΔΞωΨUGEuropeangPhysicalg
JournalgCSG2017SG__SGYb[

4.2 21

361
vΨΔsurΨmΨntGoγGΦouΞωΨTΦτγγΨrΨntτΔωGΥrossGsΨΥtτonsGγorGtopGquΔrψGpΔτrGproΦuΥtτonGτnGppGΥoωωτsτonsGΔtG
[oormuωΔcGsΨΨGtΨxt√[oormuωΔcGsΨΨGtΨxt√GΔnΦGτmpΔΥtGonGpΔrtonGΦτstrτΞutτonGγunΥtτonsUGEuropeang
PhysicalgJournalgCSG2017SG__SG[]b

4.2 16

360 vΨΔsurΨmΨntGoγGtπΨGφΨtGmΔssGτnGπτμπωyGΞoostΨΦG[oormuωΔcGsΨΨGtΨxt√GΨvΨntsGγromGppGΥoωωτsτonsGΔtG
[oormuωΔcGsΨΨGtΨxt√[oormuωΔcGsΨΨGtΨxt√UGEuropeangPhysicalgJournalgCSG2017SG__SG[^_ 4.2 14

359 vΨΔsurΨmΨntsGoγGtπΨGΔssoΥτΔtΨΦGproΦuΥtτonGoγGΔGℓGΞosonGΔnΦGΞGφΨtsGτnGppGΥoωωτsτonsGΔtUGEuropeang
PhysicalgJournalgCSG2017SG__SG_]X 4.2 15

358 jGΥustomGrΨΔΦoutGΨωΨΥtronτΥsGγorGtπΨGkn}rrrGlpnvGΦΨtΨΥtorUGJournalgofgInstrumentationSG2017SGXYSGlW_WX_TlW_WX_1 6

357 lπΔrμΨΦTpΔrtτΥωΨGnuΥωΨΔrGmoΦτγτΥΔtτonGγΔΥtorsGτnGyΞyΞGΔnΦGpyΞGΥoωωτsτonsGΔtGOG
sqrt{s_{mΔtπrm{w}dmΔtπrm{w}}}f]UWYGPG~Ψ UGJournalgofgHighgEnergygPhysicsSG2017SGYWX_SGX 5.4 64

356 }upprΨssτonGΔnΦGΔzτmutπΔωGΔnτsotropyGoγGpromptGΔnΦGnonpromptG[oormuωΔcGsΨΨGtΨxt√GproΦuΥtτonGτnG
yΞyΞGΥoωωτsτonsGΔtG[oormuωΔcGsΨΨGtΨxt√[oormuωΔcGsΨΨGtΨxt√UGEuropeangPhysicalgJournalgCSG2017SG__SGY]Y 4.2 58

355 }ΨΔrΥπΨsGγorGpΔτrGproΦuΥtτonGoγGtπτrΦTμΨnΨrΔtτonGsquΔrψsGτnG[oormuωΔcGsΨΨGtΨxt√[oormuωΔcGsΨΨGtΨxt√G
ppGΥoωωτsτonsUGEuropeangPhysicalgJournalgCSG2017SG__SGZY_ 4.2 17

354 vΨΔsurΨmΨntGoγGtπΨGtopGquΔrψGmΔssGusτnμGsτnμωΨGtopGquΔrψGΨvΨntsGτnGprotonTprotonGΥoωωτsτonsGΔtG
[oormuωΔcGsΨΨGtΨxt√´ ~Ψ UGEuropeangPhysicalgJournalgCSG2017SG__SGZ][ 4.2 8

353
mΨvΨωopmΨntGoγGπτμπTrΨsoωutτonGΦΨtΨΥtorGmoΦuωΨGwτtπGΦΨptπGoγGτntΨrΔΥtτonGτΦΨntτγτΥΔtτonGγorG
posτtronGΨmτssτonGtomoμrΔpπyUGNucleargInstrumentsgandgMethodsgingPhysicsgResearchtgSectiongA:g
AcceleratorstgSpectrometerstgDetectorsgandgAssociatedgEquipmentSG2017SGa[]SG^a[T^aa

1.2 13

352 }ΨΔrΥπGγorGΦΔrψGmΔttΨrGproΦuΥΨΦGτnGΔssoΥτΔtτonGwτtπGπΨΔvyTγωΔvorGquΔrψGpΔτrsGτnGprotonTprotonG
ΥoωωτsτonsGΔtUGEuropeangPhysicalgJournalgCSG2017SG__SGa[] 4.2 22

351 }ΨΔrΥπGγorGΦτrΨΥtGproΦuΥtτonGoγGsupΨrsymmΨtrτΥGpΔrtnΨrsGoγGtπΨGtopGquΔrψGτnGtπΨGΔωωTφΨtsGγτnΔωGstΔtΨG
τnGprotonTprotonGΥoωωτsτonsGΔtGOGsqrt{s}fXZGPG~Ψ UGJournalgofgHighgEnergygPhysicsSG2017SGYWX_SGX 5.4 18
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350 }ΨΔrΥπGγorGtopGsquΔrψGpΔτrGproΦuΥtτonGτnGppGΥoωωτsτonsGΔtGOGsqrt{s}fXZGPG~Ψ GusτnμGsτnμωΨGωΨptonG
ΨvΨntsUGJournalgofgHighgEnergygPhysicsSG2017SGYWX_SGX 5.4 25

349
vΨΔsurΨmΨntGoγGtπΨGOGmΔtπrm{t}ovΨrωτnΨ{mΔtπrm{t}}GPGproΦuΥtτonGΥrossGsΨΥtτonGusτnμGΨvΨntsGwτtπG
onΨGωΨptonGΔnΦGΔtGωΨΔstGonΨGφΨtGτnGppGΥoωωτsτonsGΔtGOGsqrt{s}fXZGPG~Ψ UGJournalgofgHighgEnergygPhysicsSG
2017SGYWX_SGX

5.4 14

348
}ΨΔrΥπGγorGpπysτΥsGΞΨyonΦGtπΨGstΔnΦΔrΦGmoΦΨωGτnGΨvΨntsGwτtπGtwoGωΨptonsGoγGsΔmΨGsτμnSGmτssτnμG
trΔnsvΨrsΨGmomΨntumSGΔnΦGφΨtsGτnGprotonTprotonGΥoωωτsτonsGΔtUGEuropeangPhysicalgJournalgCSG2017SG
__SG]_a

4.2 21

347 }ΨΔrΥπGγorGωτμπtGΞosonsGτnGΦΨΥΔysGoγGtπΨGXY]GpΨ GqτμμsGΞosonGτnGprotonTprotonGΥoωωτsτonsGΔtGOG
sqrt{s}faGPG~Ψ UGJournalgofgHighgEnergygPhysicsSG2017SGYWX_SGX 5.4 21

346 }ΨΔrΥπGγorGπΨΔvyGrΨsonΔnΥΨsGtπΔtGΦΨΥΔyGτntoGΔGvΨΥtorGΞosonGΔnΦGΔGqτμμsGΞosonGτnGπΔΦronτΥGγτnΔωG
stΔtΨsGΔtUGEuropeangPhysicalgJournalgCSG2017SG__SG^Z^ 4.2 20

345 vΨΔsurΨmΨntGoγGtπΨGtrτpωΨTΦτγγΨrΨntτΔωGΦτφΨtGΥrossGsΨΥtτonGτnGprotonTprotonGΥoωωτsτonsGΔtGΔnΦG
ΥonstrΔτntsGonGpΔrtonGΦτstrτΞutτonGγunΥtτonsUGEuropeangPhysicalgJournalgCSG2017SG__SG_[^ 4.2 8

344 vΨΔsurΨmΨntsGoγGpropΨrtτΨsGoγGtπΨGqτμμsGΞosonGΦΨΥΔyτnμGτntoGtπΨGγourTωΨptonGγτnΔωGstΔtΨGτnGppG
ΥoωωτsτonsGΔtGOGsqrt{s}fXZGPG~Ψ UGJournalgofgHighgEnergygPhysicsSG2017SGYWX_SGX 5.4 77

343 oorwΔrΦTΞΔΥψwΔrΦGΔsymmΨtryGoγGmrΨωωTYΔnGωΨptonGpΔτrsGτnGppGΥoωωτsτonsGΔtG[oormuωΔcGsΨΨG
tΨxt√[oormuωΔcGsΨΨGtΨxt√UGEuropeangPhysicalgJournalgCSG2016SG_^SGZY] 4.2 13

342 }ΨΔrΥπGγorGnΨwGpπysτΥsGτnGsΔmΨTsτμnGΦτωΨptonGΨvΨntsGτnGprotonTprotonGΥoωωτsτonsGΔtG[oormuωΔcGsΨΨG
tΨxt√UGEuropeangPhysicalgJournalgCSG2016SG_^SG[Zb 4.2 34

341 vΨΔsurΨmΨntsGoγGtt´flGspτnGΥorrΨωΔtτonsGΔnΦGtopGquΔrψGpoωΔrτzΔtτonGusτnμGΦτωΨptonGγτnΔωGstΔtΨsGτnGppG
ΥoωωτsτonsGΔtGsfaGG~Ψ UGPhysicalgReviewgDSG2016SGbZSG 4.9 21

340 vΨΔsurΨmΨntGoγGtπΨGtopGquΔrψGmΔssGusτnμGΥπΔrμΨΦGpΔrtτΥωΨsGτnGppGΥoωωτsτonsGΔtGsfaGG~Ψ UGPhysicalg
ReviewgDSG2016SGbZSG 4.9 10

339 }ΨΔrΥπGγorGsupΨrsymmΨtryGτnGppGΥoωωτsτonsGΔtGsfaGG~Ψ GτnGγτnΔωGstΔtΨsGwτtπGΞoostΨΦG¯GΞosonsGΔnΦGΞG
φΨtsGusτnμGrΔzorGvΔrτΔΞωΨsUGPhysicalgReviewgDSG2016SGbZSG 4.9 10

338 }ΨΔrΥπGγorGpΔτrTproΦuΥΨΦGvΨΥtorωτψΨGkGquΔrψsGτnGprotonTprotonGΥoωωτsτonsGΔtGsfaGG~Ψ UGPhysicalg
ReviewgDSG2016SGbZSG 4.9 35

337 vΨΔsurΨmΨntGoγGuonμT{ΔnμΨGwΨΔrT}τΦΨG~woTyΔrtτΥωΨGjnμuωΔrGlorrΨωΔtτonsGτnGppGloωωτsτonsGΔtG
sqrt[s√fXZGG~Ψ UGPhysicalgReviewgLettersSG2016SGXX^SGX_YZWY 7.4 90

336 }ΨΔrΥπGγorGΦΔrψGmΔttΨrGΔnΦGunpΔrtτΥωΨsGproΦuΥΨΦGτnGΔssoΥτΔtτonGwτtπGΔGℓGΞosonGτnGprotonTprotonG
ΥoωωτsτonsGΔtGsfaGG~Ψ UGPhysicalgReviewgDSG2016SGbZSG 4.9 18

335 vΨΔsurΨmΨntGoγGtπΨGtopGquΔrψGmΔssGusτnμGprotonTprotonGΦΔtΔGΔtGOsPf_GΔnΦGaG~Ψ UGPhysicalgReviewgD
SG2016SGbZSG 4.9 69

334 vΨΔsurΨmΨntGoγGΦτφΨtGΔzτmutπΔωGΦΨΥorrΨωΔtτonGτnGpp´ ΥoωωτsτonsGΔtG[oormuωΔcGsΨΨGtΨxt√UGEuropeang
PhysicalgJournalgCSG2016SG_^SG]Z^ 4.2 6

333 vΨΔsurΨmΨntGoγGτnΥωusτvΨGφΨtGproΦuΥtτonGΔnΦGnuΥωΨΔrGmoΦτγτΥΔtτonsGτnGpyΞGΥoωωτsτonsGΔtG[oormuωΔcG
sΨΨGtΨxt√UGEuropeangPhysicalgJournalgCSG2016SG_^SGZ_Y 4.2 24
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332
vΨΔsurΨmΨntGoγGΦτγγΨrΨntτΔωGΔnΦGτntΨμrΔtΨΦGγτΦuΥτΔωGΥrossGsΨΥtτonsGγorGqτμμsGΞosonGproΦuΥtτonGτnG
tπΨGγourTωΨptonGΦΨΥΔyGΥπΔnnΨωGτnGppGΥoωωτsτonsGΔtGOGsqrt{s}f_GPGΔnΦGaG~Ψ UGJournalgofgHighgEnergyg
PhysicsSG2016SGYWX^SGX

5.4 15

331 vΨΔsurΨmΨntGoγGtπΨGOGmΔtπrm{t}ovΨrωτnΨ{mΔtπrm{t}}GPGproΦuΥtτonGΥrossGsΨΥtτonGτnGtπΨGΨ˛…GΥπΔnnΨωGτnG
protonTprotonGΥoωωτsτonsGΔtGOGsqrt{s}f_GPGΔnΦGaG~Ψ UGJournalgofgHighgEnergygPhysicsSG2016SGYWX^SGX 5.4 30

330 vΨΔsurΨmΨntGoγGtπΨGτnΥωusτvΨGφΨtGΥrossGsΨΥtτonGτnGppGΥoωωτsτonsGΔtGOsqrt{s}GfGYU_^StΨxtG{~Ψ }PUG
EuropeangPhysicalgJournalgCSG2016SG_^SGX 4.2 17

329
vΨΔsurΨmΨntGoγG[oormuωΔcGsΨΨGtΨxt√GproΦuΥtτonGwτtπGΔΦΦτtτonΔωGφΨtGΔΥtτvτtySGτnΥωuΦτnμG[oormuωΔcGsΨΨG
tΨxt√GquΔrψGφΨtsSGτnGtπΨGΦτωΨptonGΦΨΥΔyGΥπΔnnΨωGusτnμGppGΥoωωτsτonsGΔtG[oormuωΔcGsΨΨGtΨxt√UGEuropeang
PhysicalgJournalgCSG2016SG_^SGZ_b

4.2 20

328 vΨΔsurΨmΨntGoγGtπΨGΦτγγΨrΨntτΔωGΥrossGsΨΥtτonGΔnΦGΥπΔrμΨGΔsymmΨtryGγorGτnΥωusτvΨG[oormuωΔcGsΨΨG
tΨxt√GproΦuΥtτonGΔtG[oormuωΔcGsΨΨGtΨxt√G~Ψ UGEuropeangPhysicalgJournalgCSG2016SG_^SG[^b 4.2 37

327 }ΨΔrΥπGγorG¯hGTgGtΞGτnGprotonTprotonGΥoωωτsτonsGΔtGOGsqrt{s}faGPG~Ψ UGJournalgofgHighgEnergygPhysicsSG
2016SGYWX^SGX 5.4 2

326 lorrΨωΔtτonsGΞΨtwΨΨnGφΨtsGΔnΦGΥπΔrμΨΦGpΔrtτΥωΨsGτnGyΞyΞGΔnΦGppGΥoωωτsτonsGΔtGOG
sqrt{s_{mΔtπrm{ww}}}fYU_^GPG~Ψ UGJournalgofgHighgEnergygPhysicsSG2016SGYWX^SGX 5.4 21

325 }ΨΔrΥπGγorGΨxΥτtΨΦGωΨptonsGτnGprotonTprotonGΥoωωτsτonsGΔtGOGsqrt{s}faGPG~Ψ UGJournalgofgHighgEnergyg
PhysicsSG2016SGYWX^SGX 5.4 10

324
~xoyn~GYcGjGπτμπTpΨrγormΔnΥΨGΥτrΥuτtGγorGyn~GtτmΨToγTγωτμπtUGNucleargInstrumentsgandgMethodsging
PhysicsgResearchtgSectiongA:gAcceleratorstgSpectrometerstgDetectorsgandgAssociatedgEquipmentSG2016SG
aY[SGXb[TXb]

1.2 16

323
}ΨΔrΥπGγorGΔGωowTmΔssGpsΨuΦosΥΔωΔrGqτμμsGΞosonGproΦuΥΨΦGτnGΔssoΥτΔtτonGwτtπGΔGΞΞhGpΔτrGτnGppG
ΥoωωτsτonsGΔtGsfa´ ~Ψ UGPhysicsgLetterstgSectiongB:gNucleartgElementarygParticlegandgHighuEnergygPhysicsSG
2016SG_]aSGYb^TZYW

4.2 20

322
vΨΔsurΨmΨntGoγGspτnGΥorrΨωΔtτonsGτnGtthGproΦuΥtτonGusτnμGtπΨGmΔtrτxGΨωΨmΨntGmΨtπoΦGτnGtπΨG
muonRφΨtsGγτnΔωGstΔtΨGτnGppGΥoωωτsτonsGΔtGsfa´ ~Ψ UGPhysicsgLetterstgSectiongB:gNucleartgElementaryg
ParticlegandgHighuEnergygPhysicsSG2016SG_]aSGZYXTZ[^

4.2 10

321
}ΨΔrΥπGγorGsupΨrsymmΨtryGτnGtπΨGmuωtτφΨtGΔnΦGmτssτnμGtrΔnsvΨrsΨGmomΨntumGγτnΔωGstΔtΨGτnGppG
ΥoωωτsτonsGΔtGXZG~Ψ UGPhysicsgLetterstgSectiongB:gNucleartgElementarygParticlegandgHighuEnergygPhysicsSG
2016SG_]aSGX]YTXaW

4.2 30

320 vΨΔsurΨmΨntGoγGtπΨG[oormuωΔcGsΨΨGtΨxt√GproΦuΥtτonGΥrossGsΨΥtτonGτnGtπΨGΔωωTφΨtsGγτnΔωGstΔtΨGτnGppG
ΥoωωτsτonsGΔtG[oormuωΔcGsΨΨGtΨxt√[oormuωΔcGsΨΨGtΨxt√UGEuropeangPhysicalgJournalgCSG2016SG_^SGXYa 4.2 21

319 nvΨntGμΨnΨrΔtorGtunΨsGoΞtΔτnΨΦGγromGunΦΨrωyτnμGΨvΨntGΔnΦGmuωtτpΔrtonGsΥΔttΨrτnμGmΨΔsurΨmΨntsUG
EuropeangPhysicalgJournalgCSG2016SG_^SGX]] 4.2 250

318 }ΨΔrΥπGγorGmΔssτvΨG¯qGrΨsonΔnΥΨsGΦΨΥΔyτnμGτntoGtπΨG[oormuωΔcGsΨΨGtΨxt√GγτnΔωGstΔtΨGΔtG[oormuωΔcGsΨΨG
tΨxt√[oormuωΔcGsΨΨGtΨxt√UGEuropeangPhysicalgJournalgCSG2016SG_^SGYZ_ 4.2 19

317 jGnΨwGmΨtπoΦGγorGΦΨptπGoγGτntΨrΔΥtτonGΦΨtΨrmτnΔtτonGτnGyn~GΦΨtΨΥtorsUGPhysicsgingMedicinegandg
BiologySG2016SG^XSG[^_bTba 3.8 40

316
vΨΔsurΨmΨntGoγGtπΨGlyTvτoωΔtτnμGwΨΔψGpπΔsΨGhsGΔnΦGtπΨGΦΨΥΔyGwτΦtπGΦτγγΨrΨnΥΨG˛�˛�sGusτnμGtπΨG
ksWTgsVˇ�hOXWYWPGΦΨΥΔyGΥπΔnnΨωGτnGppGΥoωωτsτonsGΔtGsfaG~Ψ UGPhysicsgLetterstgSectiongB:gNucleartg
ElementarygParticlegandgHighuEnergygPhysicsSG2016SG_]_SGb_TXYW

4.2 26

315 rnΥωusτvΨGΔnΦGΦτγγΨrΨntτΔωGmΨΔsurΨmΨntsGoγGtπΨGtt´flGΥπΔrμΨGΔsymmΨtryGτnGppGΥoωωτsτonsGΔtGsfa~Ψ UG
PhysicsgLetterstgSectiongB:gNucleartgElementarygParticlegandgHighuEnergygPhysicsSG2016SG_]_SGX][TX_b 4.2 15
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314 }ΨΔrΥπGγorGΔGmΔssτvΨGrΨsonΔnΥΨGΦΨΥΔyτnμGτntoGΔGqτμμsGΞosonGΔnΦGΔG¯GorGℓGΞosonGτnGπΔΦronτΥGγτnΔωG
stΔtΨsGτnGprotonTprotonGΥoωωτsτonsGΔtGOGsqrt{s}faGPG~Ψ UGJournalgofgHighgEnergygPhysicsSG2016SGYWX^SGX 5.4 14

313 vΨΔsurΨmΨntGoγGtopGquΔrψGpoωΔrτsΔtτonGτnGtTΥπΔnnΨωGsτnμωΨGtopGquΔrψGproΦuΥtτonUGJournalgofgHighg
EnergygPhysicsSG2016SGYWX^SGX 5.4 7

312 jsymmΨtrτΥGmΔtΔGjΥquτsτtτonG}ystΨmGγorGΔnGnnΦosΥopτΥGyn~T–}GmΨtΨΥtorUGIEEEgTransactionsgong
NucleargScienceSG2016SG^ZSGYXZTYYX 1.7 1

311
}ΨΔrΥπGγorGΔGvΨryGωτμπtGwv}}vGqτμμsGΞosonGproΦuΥΨΦGτnGΦΨΥΔysGoγGtπΨGXY]GpΨ GsΥΔωΔrGΞosonGΔnΦG
ΦΨΥΔyτnμGτntoGˇ�GωΨptonsGτnGppGΥoωωτsτonsGΔtGOGsqrt{s}faGPG~Ψ UGJournalgofgHighgEnergygPhysicsSG2016SG
YWX^SGX

5.4 16

310 vΨΔsurΨmΨntGoγGΦτγγΨrΨntτΔωGΥrossGsΨΥtτonsGγorGqτμμsGΞosonGproΦuΥtτonGτnGtπΨGΦτpπotonGΦΨΥΔyG
ΥπΔnnΨωGτnGppGΥoωωτsτonsGΔtG[oormuωΔcGsΨΨGtΨxt√UGEuropeangPhysicalgJournalgCSG2016SG_^SGXZ 4.2 35

309 vΨΔsurΨmΨntGoγGtπΨGΦouΞωΨTΦτγγΨrΨntτΔωGτnΥωusτvΨGφΨtGΥrossGsΨΥtτonGτnGprotonTprotonGΥoωωτsτonsGΔtG
[oormuωΔcGsΨΨGtΨxt√UGEuropeangPhysicalgJournalgCSG2016SG_^SG[]X 4.2 36

308 vΨΔsurΨmΨntGoγGtπΨG[oormuωΔcGsΨΨGtΨxt√GΥrossGsΨΥtτonGτnGppGΥoωωτsτonsGΔtG[oormuωΔcGsΨΨGtΨxt√G~Ψ ΔnΦG
ωτmτtsGonGΔnomΔωousGμΔuμΨGΥoupωτnμsUGEuropeangPhysicalgJournalgCSG2016SG_^SG[WX 4.2 38

307 }ΨΔrΥπGγorGπΨΔvyGrΨsonΔnΥΨsGΦΨΥΔyτnμGtoGtwoGqτμμsGΞosonsGτnGγτnΔωGstΔtΨsGΥontΔτnτnμGγourGΞGquΔrψsUG
EuropeangPhysicalgJournalgCSG2016SG_^SGZ_X 4.2 25

306 kΨΔmGtΨstGΨvΔωuΔtτonGoγGΨωΨΥtromΔμnΨtτΥGΥΔωorτmΨtΨrGmoΦuωΨsGmΔΦΨGγromGprotonTΦΔmΔμΨΦG
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}ΨΔrΥπGγorGωΨptonGγωΔvourGvτoωΔtτnμGΦΨΥΔysGoγGπΨΔvyGrΨsonΔnΥΨsGΔnΦGquΔntumGΞωΔΥψGπoωΨsGtoGΔnG
[oormuωΔcGsΨΨGtΨxt√GpΔτrGτnGprotonTprotonGΥoωωτsτonsGΔtG[oormuωΔcGsΨΨGtΨxt√UGEuropeangPhysicalgJournalg
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sqrt{s}faGPG~Ψ UGJournalgofgHighgEnergygPhysicsSG2016SGYWX^SGX 5.4 20
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ΥoωωτsτonsGΔtG[oormuωΔcGsΨΨGtΨxt√[oormuωΔcGsΨΨGtΨxt√UGEuropeangPhysicalgJournalgCSG2015SG_]SGX[_ 4.2 50
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PhysicalgJournalgCSG2015SG_]SGYaa

4.2 37

290 wuΥωΨΔrGΨγγΨΥtsGonGtπΨGtrΔnsvΨrsΨGmomΨntumGspΨΥtrΔGoγGΥπΔrμΨΦGpΔrtτΥωΨsGτnGpyΞGΥoωωτsτonsGΔtG
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282 vΨΔsurΨmΨntGoγG¯ℓGΔnΦGℓℓGproΦuΥtτonGτnGppGΥoωωτsτonsGΔtG[oormuωΔcGsΨΨGtΨxt√GτnGγτnΔωGstΔtΨsGwτtπG
ΞTtΔμμΨΦGφΨtsUGEuropeangPhysicalgJournalgCSG2014SG_[SGYb_Z 4.2 16
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~Ψ UGJournalgofgHighgEnergygPhysicsSG2014SGYWX[SGX 5.4 61

279 }ΨΔrΥπGγorGmΔssτvΨGrΨsonΔnΥΨsGτnGΦτφΨtGsystΨmsGΥontΔτnτnμGφΨtsGtΔμμΨΦGΔsG¯GorGℓGΞosonGΦΨΥΔysGτnGppG
ΥoωωτsτonsGΔtGOGsqrt{s}GPGfGaG~Ψ UGJournalgofgHighgEnergygPhysicsSG2014SGYWX[SGX 5.4 74
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278 }ΨΔrΥπGγorGmΔssτvΨGrΨsonΔnΥΨsGΦΨΥΔyτnμGτntoGpΔτrsGoγGΞoostΨΦGΞosonsGτnGsΨmτTωΨptonτΥGγτnΔωGstΔtΨsG
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277 vΨΔsurΨmΨntGoγGtπΨGtopTquΔrψGmΔssGτnGΔωωTφΨtsG[oormuωΔcGsΨΨGtΨxt√GΨvΨntsGτnGppGΥoωωτsτonsGΔtG
[oormuωΔcGsΨΨGtΨxt√G~Ψ UGEuropeangPhysicalgJournalgCSG2014SG_[SGY_]a 4.2 21

276 }tuΦyGoγGtπΨGproΦuΥtτonGoγGΥπΔrμΨΦGpτonsSGψΔonsSGΔnΦGprotonsGτnGpyΞGΥoωωτsτonsGΔtG[oormuωΔcGsΨΨG
tΨxt√]UWY[oormuωΔcGsΨΨGtΨxt√UGEuropeangPhysicalgJournalgCSG2014SG_[SGYa[_ 4.2 71

275 yroΞτnμGΥoωorGΥoπΨrΨnΥΨGΨγγΨΥtsGτnGppGΥoωωτsτonsGΔtG[oormuωΔcGsΨΨGtΨxt√UGEuropeangPhysicalgJournalgCSG
2014SG_[SGYbWX 4.2 13

274 jGoΔstGuτstTvoΦΨG{ΨΥonstruΥtτonGjωμorτtπmGwτtπGmΨΦτΥΔtΨΦGlorrΨΥtτonGγorG{ΔnΦomGloτnΥτΦΨnΥΨsG
γorGtπΨGlωΨΔrTynvG}ystΨmUGIEEEgTransactionsgongNucleargScienceSG2014SG^XSGXXaYTXXbX 1.7

273 nnΦo~xoyn~T–}cGvuωtτTmoΦΔωGΨnΦosΥopΨGγorG–ωtrΔsounΦGΔnΦG~τmΨGoγGoωτμπtGyn~G2014SG 1

272 mΨvΨωopmΨntGoγGlωΨΔrynvT}onτΥSGΔGmuωtτmoΦΔωGmΔmmoμrΔpπyGsystΨmGγorGyn~GΔnΦG–ωtrΔsounΦUG
JournalgofgInstrumentationSG2014SGbSGlWZWWaTlWZWWa 1 4

271 vΨΔsurΨmΨntGoγGtopGquΔrψTΔntτquΔrψGpΔτrGproΦuΥtτonGτnGΔssoΥτΔtτonGwτtπGΔG¯GorGℓGΞosonGτnGppG
ΥoωωτsτonsGΔtG[oormuωΔcGsΨΨGtΨxt√[oormuωΔcGsΨΨGtΨxt√UGEuropeangPhysicalgJournalgCSG2014SG_[SGZW^W 4.2 29

270 vΨΔsurΨmΨntGoγGΦτγγΨrΨntτΔωGΥrossGsΨΥtτonsGγorGtπΨGproΦuΥtτonGoγGΔGpΔτrGoγGτsoωΔtΨΦGpπotonsGτnGppG
ΥoωωτsτonsGΔtG[oormuωΔcGsΨΨGtΨxt√UGEuropeangPhysicalgJournalgCSG2014SG_[SGZXYb 4.2 29
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EuropeangPhysicalgJournalgCSG2014SG_[SGZW_^ 4.2 239
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