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j Paper IF Citations

447 xΔrΛorτ≥ψcΔFoΛFtγΔFi}ti{FtΔvΔρSWFtopoρoαμc≥ρFtrμααΔrFμψFzuψ´ XTFEuropeanlPhysicallJournallCRF2022RF
_XRFW 4.2 0

446
{Δ≥rcγFΛorFΔxotμcFΓΔc≥ysFoΛFtγΔFpμααsFbosoψFμψtoFbJJFovΔrρμψΔ{b}FJJF≥ψΓFτμssμψαFtr≥ψsvΔrsΔF
τoτΔψtuτFμψFppFcoρρμsμoψsF≥tFJJFsqrt{s}FJJFeFWYF}Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTFJournalloflHighl
EnergylPhysicsRF2022RFXVXXRFW

5.4 0

445
wbsΔrv≥tμoψFoΛFΔρΔctrowΔ≥πFproΓuctμoψFoΛFtwoFνΔtsFμψF≥ssocμ≥tμoψFwμtγF≥ψFμsoρ≥tΔΓFpγotoψF≥ψΓF
τμssμψαFtr≥ψsvΔrsΔFτoτΔψtuτRF≥ψΓFsΔ≥rcγFΛorF≥FpμααsFbosoψFΓΔc≥yμψαFμψtoFμψvμsμbρΔFp≥rtμcρΔsF≥tF
WY´ JJtΔxtF{}Δ’}JJFwμtγFtγΔFi}ti{FΓΔtΔctorTFEuropeanlPhysicallJournallCRF2022RF_XRFW

4.2 0

444
{Δ≥rcγFΛorFpμααsFbosoψsFΓΔc≥yμψαFμψtoFψΔwFspμψSVForFspμψSWFp≥rtμcρΔsFμψFΛourSρΔptoψFΛμψ≥ρFst≥tΔsFwμtγF
tγΔFi}ti{FΓΔtΔctorFwμtγFWYaFΛbâ��WFoΛFppFcoρρμsμoψFΓ≥t≥F≥tFJJFsqrt{s}FJJFeFWYF}Δ’TFJournalloflHighl
EnergylPhysicsRF2022RFXVXXRFW

5.4 0

443 itρn≥stYbF}γΔFvΔxtFoΔψΔr≥tμoψFoΛFn≥stF{μτuρ≥tμoψFμψFi}ti{TFComputinglandlSoftwarelforlBiglScienceRF
2022RF]RFW 6 0

442
uΔ≥surΔτΔψtFoΛFtγΔFΔψΔrαyFrΔspoψsΔFoΛFtγΔFi}ti{´ c≥ρorμτΔtΔrFtoFcγ≥rαΔΓ´ pμoψsFΛroτFJJ–^{pτF
}rμαγt≥rrowFt≥uF^{pτF}Nrμαγt≥rrowFpμF^{pτF}ψuF−{t≥uF}OψuF−{t≥uF}JJFΔvΔψtsFμψFzuψ´ XFΓ≥t≥TFEuropeanl
PhysicallJournallCRF2022RF_XRFW

4.2 0

441 }γΔFi}ti{FμψψΔrFΓΔtΔctorFtrμααΔrFpΔrΛorτ≥ψcΔFμψFppFcoρρμsμoψsF≥tFWY´ }Δ’FΓurμψαFtpkFzuψFXTF
EuropeanlPhysicallJournallCRF2022RF_XRFW 4.2

440 lΔtΔrτμψ≥tμoψFoΛFtγΔFp≥rtoψFΓμstrμbutμoψFΛuψctμoψsFoΛFtγΔFprotoψFusμψαFΓμvΔrsΔFi}ti{FΓ≥t≥FΛroτFppF
coρρμsμoψsF≥tFJJsqrt{s}FeF^JJRF_F≥ψΓFWY´ }Δ’TFEuropeanlPhysicallJournallCRF2022RF_XRFW 4.2 1

439
{Δ≥rcγFΛorFzSp≥rμtySvμoρ≥tμψαFsupΔrsyττΔtryFμψF≥FΛμψ≥ρFst≥tΔFcoψt≥μψμψαFρΔptoψsF≥ψΓFτ≥ψyFνΔtsFwμtγF
tγΔFi}ti{FΔxpΔrμτΔψtFusμψαFNsqrt{s}FeFWYγboxF{F}Δ’}OFprotoψâ��protoψFcoρρμsμoψFΓ≥t≥TFEuropeanl
PhysicallJournallCRF2021RF_WRFW

4.2 2

438 uΔ≥surΔτΔψtFoΛFtγΔFtNFovΔrρμψΔ{t}FOtNFovΔrρμψΔ{t}FOFproΓuctμoψFcrossFsΔctμoψFμψFppFcoρρμsμoψsF≥tFNF
sqrt{s}FOFeFWYF}Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTFJournalloflHighlEnergylPhysicsRF2021RFXVXWRFW 5.4 0

437
{Δ≥rcγFΛorFΓ≥rπFτ≥ttΔrFμψFΔvΔψtsFwμtγFτμssμψαFtr≥ψsvΔrsΔFτoτΔψtuτF≥ψΓF≥FpμααsFbosoψFΓΔc≥yμψαF
μψtoFtwoFpγotoψsFμψFppFcoρρμsμoψsF≥tFNFsqrt{s}FOFeFWYF}Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTFJournalloflHighl
EnergylPhysicsRF2021RFXVXWRFW

5.4 2

436 {Δ≥rcγFΛorFtypΔSqqqFsΔΔs≥wFγΔ≥vyFρΔptoψsFμψFΓμρΔptoψFΛμψ≥ρFst≥tΔsFμψFppFcoρρμsμoψsF≥tFNFsqrt{s}FeFWYR{tΔxtF
{}Δ’}}FOFwμtγFtγΔFi}ti{FΓΔtΔctorTFEuropeanlPhysicallJournallCRF2021RF_WRFW 4.2 7

435 uΔ≥surΔτΔψtFoΛFρμαγtSbySρμαγtFsc≥ttΔrμψαF≥ψΓFsΔ≥rcγFΛorF≥xμoψSρμπΔFp≥rtμcρΔsFwμtγFXTXFψbâ��WFoΛFxbQxbF
Γ≥t≥FwμtγFtγΔFi}ti{FΓΔtΔctorTFJournalloflHighlEnergylPhysicsRF2021RFXVXWRFW 5.4 5

434
{Δ≥rcγFΛorFpμααsFbosoψFproΓuctμoψFμψF≥ssocμ≥tμoψFwμtγF≥FγμαγSΔψΔrαyFpγotoψFvμ≥FvΔctorSbosoψF
ΛusμoψFwμtγFΓΔc≥yFμψtoFbottoτFqu≥rπFp≥μrsF≥tFNFsqrt{s}FOFeFWYF}Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTFJournallofl
HighlEnergylPhysicsRF2021RFXVXWRFW

5.4 1

433
{Δ≥rcγFΛorFψΔwFpγΔψoτΔψ≥FwμtγFtopFqu≥rπFp≥μrsFμψFΛμψ≥ρFst≥tΔsFwμtγFoψΔFρΔptoψRFνΔtsRF≥ψΓFτμssμψαF
tr≥ψsvΔrsΔFτoτΔψtuτFμψFppFcoρρμsμoψsF≥tFNFsqrt{s}FOFeFWYF}Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTFJournallofl
HighlEnergylPhysicsRF2021RFXVXWRFW

5.4 6

432
{Δ≥rcγFΛorFψΔwFpγΔψoτΔψ≥FμψFΔvΔψtsFwμtγFtwoFopposμtΔScγ≥rαΔFρΔptoψsRFνΔtsF≥ψΓFτμssμψαFtr≥ψsvΔrsΔF
τoτΔψtuτFμψFppFcoρρμsμoψsF≥tFNFsqrt{τ≥tγrτ{s}}FOFeFWYF}Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTFJournalloflHighl
EnergylPhysicsRF2021RFXVXWRFW

5.4 8

431
{Δ≥rcγFΛorFp≥μrFproΓuctμoψFoΛFsc≥ρ≥rFρΔptoqu≥rπsFΓΔc≥yμψαFμψtoFΛμrstSForFsΔcoψΓSαΔψΔr≥tμoψFρΔptoψsF
≥ψΓFtopFqu≥rπsFμψFprotoψâ��protoψFcoρρμsμoψsF≥tFNsqrt{s}OFeFWYF}Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTFEuropeanl
PhysicallJournallCRF2021RF_WRFW

4.2 5
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430 wptμτμs≥tμoψFoΛFρ≥rαΔSr≥ΓμusFνΔtFrΔcoψstructμoψFΛorFtγΔFi}ti{FΓΔtΔctorFμψFWYF}Δ’Fprotoψâ��protoψF
coρρμsμoψsTFEuropeanlPhysicallJournallCRF2021RF_WRFW 4.2 2

429
{Δ≥rcγFΛorFγΔ≥vyFrΔsoψ≥ψcΔsFΓΔc≥yμψαFμψtoF≥Fp≥μrFoΛF¯FbosoψsFμψFtγΔFNΔρρF^QΔρρF^SΔρρFM^QΔρρFM^SOF≥ψΓFNΔρρF
^QΔρρF^SψuF{{b≥r{ψuF}}}OFΛμψ≥ρFst≥tΔsFusμψαFWYaFNτ≥tγrτF{Λb}^{SW}OFoΛFprotoψâ��protoψFcoρρμsμoψsF≥tF
Nsqrt{s}FeFWYRO}Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTFEuropeanlPhysicallJournallCRF2021RF_WRFW

4.2 8

428
{Δ≥rcγFΛorFψΔwFpγΔψoτΔψ≥FμψFΛμψ≥ρFst≥tΔsFwμtγFbSνΔtsF≥ψΓFτμssμψαFtr≥ψsvΔrsΔFτoτΔψtuτFμψFNF
sqrt{τ≥tγrτ{s}}FOFeFWYF}Δ’FppFcoρρμsμoψsFwμtγFtγΔFi}ti{FΓΔtΔctorTFJournalloflHighlEnergylPhysicsRF
2021RFXVXWRFW

5.4 6

427
{Δ≥rcγFΛorF≥FγΔ≥vyFpμααsFbosoψFΓΔc≥yμψαFμψtoF≥F¯FbosoψF≥ψΓF≥ψotγΔrFγΔ≥vyFpμααsFbosoψFμψFtγΔFNΔρρF
ΔρρFbbOF≥ψΓFNΔρρFΔρρF––OFΛμψ≥ρFst≥tΔsFμψFppFcoρρμsμoψsF≥tFNsqrt{s}eWYOFNtΔxtF{}Δ’}OFwμtγFtγΔFi}ti{F
ΓΔtΔctorTFEuropeanlPhysicallJournallCRF2021RF_WRFW

4.2 7

426
{Δ≥rcγFΛorFΓoubρyF≥ψΓFsμψαρyFcγ≥rαΔΓFpμααsFbosoψsFΓΔc≥yμψαFμψtoFvΔctorFbosoψsFμψFτuρtμSρΔptoψFΛμψ≥ρF
st≥tΔsFwμtγFtγΔFi}ti{FΓΔtΔctorFusμψαFprotoψSprotoψFcoρρμsμoψsF≥tFNFsqrt{τ≥tγrτ{s}}FOFeFWYF}Δ’TF
JournalloflHighlEnergylPhysicsRF2021RFXVXWRFW

5.4 3

425
kγ≥rαΔFμΓΔψtμΛμc≥tμoψFoΛFψucρΔ≥rFΛr≥ατΔψtsFwμtγFtγΔFnww}F}μτΔSwΛSnρμαγtFsystΔτTFNuclearl
InstrumentslandlMethodslinlPhysicslResearchylSectionlA:lAcceleratorsylSpectrometersylDetectorslandl
AssociatedlEquipmentRF2021RFWVVWRFW][XV]

1.2 2

424 uΔ≥surΔτΔψtsFoΛF–Q–â��QFâ�¥FWFνΔtFproΓuctμoψFcrossSsΔctμoψsFμψFppFcoρρμsμoψsF≥tFNFsqrt{s}FOFeFWYF}Δ’F
wμtγFtγΔFi}ti{FΓΔtΔctorTFJournalloflHighlEnergylPhysicsRF2021RFXVXWRFW 5.4 0

423 {Δ≥rcγFΛorFcγ≥rαΔΓFpμααsFbosoψsFΓΔc≥yμψαFμψtoF≥FtopFqu≥rπF≥ψΓF≥FbottoτFqu≥rπF≥tFNFsqrt{τ≥tγrτ{s}}F
OFeFWYF}Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTFJournalloflHighlEnergylPhysicsRF2021RFXVXWRFW 5.4 8

422 uΔ≥surΔτΔψtsFoΛFpμααsFbosoψsFΓΔc≥yμψαFtoFbottoτFqu≥rπsFΛroτFvΔctorFbosoψFΛusμoψFproΓuctμoψF
wμtγFtγΔFi}ti{FΔxpΔrμτΔψtF≥tFNsqrt{s}eWYRtΔxtF{}Δ’}OTFEuropeanlPhysicallJournallCRF2021RF_WRFW 4.2 0

421
{Δ≥rcγFΛorFp≥μrFproΓuctμoψFoΛFtγμrΓSαΔψΔr≥tμoψFsc≥ρ≥rFρΔptoqu≥rπsFΓΔc≥yμψαFμψtoF≥FtopFqu≥rπF≥ψΓF≥F
ˇ�SρΔptoψFμψFppFcoρρμsμoψsF≥tFNFsqrt{s}FOFeFWYF}Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTFJournalloflHighlEnergyl
PhysicsRF2021RFXVXWRFW

5.4 6

420 {Δ≥rcγFΛorFsupΔrsyττΔtryFμψFΔvΔψtsFwμtγFΛourForFτorΔFcγ≥rαΔΓFρΔptoψsFμψFWYaFΛbâ��WFoΛFNFsqrt{s}FOFeF
WYF}Δ’FppFcoρρμsμoψsFwμtγFtγΔFi}ti{FΓΔtΔctorTFJournalloflHighlEnergylPhysicsRF2021RFXVXWRFW 5.4 2

419
lΔtΔrτμψ≥tμoψFoΛFtγΔFp≥rtoψFΓμstrμbutμoψFΛuψctμoψsFoΛFtγΔFprotoψFΛroτFi}ti{FτΔ≥surΔτΔψtsFoΛF
ΓμΛΛΔrΔψtμ≥ρF–´–F≥ψΓF¯FbosoψFproΓuctμoψFμψF≥ssocμ≥tμoψFwμtγFνΔtsTFJournalloflHighlEnergylPhysicsRF2021
RFXVXWRFW

5.4 1

418 uΔ≥surΔτΔψtsFoΛFΓμΛΛΔrΔψtμ≥ρFcrossSsΔctμoψsFμψFΛourSρΔptoψFΔvΔψtsFμψFWYF}Δ’FprotoψSprotoψF
coρρμsμoψsFwμtγFtγΔFi}ti{FΓΔtΔctorTFJournalloflHighlEnergylPhysicsRF2021RFXVXWRFW 5.4 0

417 iFsΔ≥rcγFΛorFtγΔFΓΔc≥ysFoΛFstoppΔΓFρoψαSρμvΔΓFp≥rtμcρΔsF≥tFNFsqrt{τ≥tγrτ{s}}FOFeFWYF}Δ’FwμtγFtγΔF
i}ti{FΓΔtΔctorTFJournalloflHighlEnergylPhysicsRF2021RFXVXWRFW 5.4 1

416 uuoψFrΔcoψstructμoψF≥ψΓFμΓΔψtμΛμc≥tμoψFΔΛΛμcμΔψcyFμψFi}ti{FusμψαFtγΔFΛuρρFzuψFXFppFcoρρμsμoψFΓ≥t≥FsΔtF
≥tFNsqrt{s}eWYOF}Δ’TFEuropeanlPhysicallJournallCRF2021RF_WRFW 4.2 13

415 uΔ≥surΔτΔψtFoΛFγ≥ΓroψμcFΔvΔψtFsγ≥pΔsFμψFγμαγSp}FτuρtμνΔtFΛμψ≥ρFst≥tΔsF≥tFNFsqrt{s}FOFeFWYF}Δ’FwμtγF
tγΔFi}ti{FΓΔtΔctorTFJournalloflHighlEnergylPhysicsRF2021RFXVXWRFW 5.4 3

414 kγ≥rαΔFμΓΔψtμΛμc≥tμoψFoΛFΛr≥ατΔψtsFwμtγFtγΔFΔτuρsμoψFspΔctroτΔtΔrFoΛFtγΔFnww}FΔxpΔrμτΔψtTFOpenl
PhysicsRF2021RFWaRFY_YSYaZ 1.3 0

413
{Δ≥rcγFΛorFsqu≥rπsF≥ψΓFαρuμψosFμψFΛμψ≥ρFst≥tΔsFwμtγFνΔtsF≥ψΓFτμssμψαFtr≥ψsvΔrsΔFτoτΔψtuτFusμψαFWYaF
Λbâ��WFoΛFNFsqrt{s}FOFeFWYF}Δ’FppFcoρρμsμoψFΓ≥t≥FwμtγFtγΔFi}ti{FΓΔtΔctorTFJournalloflHighlEnergylPhysicsRF
2021RFXVXWRFW

5.4 8

(2021-2021)
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412 lμΛΛΔrΔψtμ≥ρFcrossSsΔctμoψFτΔ≥surΔτΔψtsFΛorFtγΔFΔρΔctrowΔ≥πFproΓuctμoψFoΛFΓμνΔtsFμψF≥ssocμ≥tμoψF
wμtγF≥F¯FbosoψFμψFprotoψâ��protoψFcoρρμsμoψsF≥tFi}ti{TFEuropeanlPhysicallJournallCRF2021RF_WRFW 4.2 5

411 uΔ≥surΔτΔψtsFoΛF–pF≥ψΓF¯pFproΓuctμoψFμψFtγΔFNpFrμαγt≥rrowFbb≥r{b}OFΓΔc≥yFcγ≥ψψΔρFμψFppF
coρρμsμoψsF≥tFNWYRtΔxtF{}Δ}tΔxtF{’}OFwμtγFtγΔFi}ti{FΓΔtΔctorTFEuropeanlPhysicallJournallCRF2021RF_WRFW 4.2 7

410 {Δ≥rcγFΛorFΓ≥rπFτ≥ttΔrFμψF≥ssocμ≥tμoψFwμtγF≥ψFΔψΔrαΔtμcFpγotoψFμψFppFcoρρμsμoψsF≥tFNFsqrt{s}FOFeFWYF}Δ’F
wμtγFtγΔFi}ti{FΓΔtΔctorTFJournalloflHighlEnergylPhysicsRF2021RFXVXWRFW 5.4 5

409 {Δ≥rcγFΛorFsqu≥rπsF≥ψΓFαρuμψosFμψFΛμψ≥ρFst≥tΔsFwμtγFoψΔFμsoρ≥tΔΓFρΔptoψRFνΔtsRF≥ψΓFτμssμψαFtr≥ψsvΔrsΔF
τoτΔψtuτF≥tFNsqrt{s}eWYOF}Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTFEuropeanlPhysicallJournallCRF2021RF_WRFW 4.2 0

408 uΔ≥surΔτΔψtFoΛFsμψαρΔFtopSqu≥rπFproΓuctμoψFμψF≥ssocμ≥tμoψFwμtγF≥F–FbosoψFμψFtγΔFsμψαρΔSρΔptoψF
cγ≥ψψΔρF≥tFNsqrt{s}FeF_RtΔxtF{}Δ’}OFwμtγFtγΔFi}ti{FΓΔtΔctorTFEuropeanlPhysicallJournallCRF2021RF_WRFW 4.2 1

407 rΔtFΔψΔrαyFsc≥ρΔF≥ψΓFrΔsoρutμoψFτΔ≥surΔΓFμψFprotoψâ��protoψFcoρρμsμoψsF≥tFNsqrt{s}eWYOF}Δ’FwμtγFtγΔF
i}ti{FΓΔtΔctorTFEuropeanlPhysicallJournallCRF2021RF_WRFW 4.2 11

406
uΔ≥surΔτΔψtsFoΛFtγΔFμψcρusμvΔF≥ψΓFΓμΛΛΔrΔψtμ≥ρFproΓuctμoψFcrossFsΔctμoψsFoΛF≥FtopSqu≥rπâ��≥ψtμqu≥rπF
p≥μrFμψF≥ssocμ≥tμoψFwμtγF≥F¯FbosoψF≥tFNsqrt{s}FeFWYOF}Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTFEuropeanlPhysicall
JournallCRF2021RF_WRFW

4.2 1

405 {Δ≥rcγFΛorFΓ≥rπFτ≥ttΔrFproΓucΔΓFμψF≥ssocμ≥tμoψFwμtγF≥FsμψαρΔFtopFqu≥rπFμψFNsqrt{s}eWYOF}Δ’FNppOF
coρρμsμoψsFwμtγFtγΔFi}ti{FΓΔtΔctorTFEuropeanlPhysicallJournallCRF2021RF_WRFW 4.2 4

404 }γΔFnr≥ατΔψt≥tμwψFwΛF}≥rαΔtFmxpΔrμτΔψtFNnww}OF≥ψΓFμtsFliyFsystΔτTFIEEElTransactionslonlNuclearl
ScienceRF2021RFWSW 1.7

403
uΔ≥surΔτΔψtsFoΛFtopSqu≥rπFp≥μrFsμψαρΔSF≥ψΓFΓoubρΔSΓμΛΛΔrΔψtμ≥ρFcrossSsΔctμoψsFμψFtγΔF≥ρρSγ≥ΓroψμcF
cγ≥ψψΔρFμψFppFcoρρμsμoψsF≥tFNFsqrt{τ≥tγrτ{s}}FOFeFWYF}Δ’FusμψαFtγΔFi}ti{FΓΔtΔctorTFJournalloflHighl
EnergylPhysicsRF2021RFXVXWRFW

5.4 2

402 {Δ≥rcγFΛorFpγΔψoτΔψ≥FbΔyoψΓFtγΔF{t≥ψΓ≥rΓFuoΓΔρFμψFΔvΔψtsFwμtγFρ≥rαΔFbSνΔtFτuρtμpρμcμtyFusμψαFtγΔF
i}ti{FΓΔtΔctorF≥tFtγΔFtpkTFEuropeanlPhysicallJournallCRF2021RF_WRFW 4.2 1

401
{Δ≥rcγFΛorFΓ≥rπFτ≥ttΔrFproΓucΔΓFμψF≥ssocμ≥tμoψFwμtγF≥F{t≥ψΓ≥rΓFuoΓΔρFpμααsFbosoψFΓΔc≥yμψαFμψtoF
bSqu≥rπsFusμψαFtγΔFΛuρρFzuψFXFΓ≥t≥sΔtFΛroτFtγΔFi}ti{FΓΔtΔctorTFJournalloflHighlEnergylPhysicsRF2021RF
XVXWRFW

5.4 0

400 uΔ≥surΔτΔψtFoΛFtγΔFproΓuctμoψFcrossFsΔctμoψFoΛFp≥μrsFoΛFμsoρ≥tΔΓFpγotoψsFμψFppFcoρρμsμoψsF≥tFWYF}Δ’F
wμtγFtγΔFi}ti{FΓΔtΔctorTFJournalloflHighlEnergylPhysicsRF2021RFXVXWRFW 5.4 0

399
{Δ≥rcγFΛorFΔxotμcFΓΔc≥ysFoΛFtγΔFpμααsFbosoψFμψtoFρoψαSρμvΔΓFp≥rtμcρΔsFμψFppFcoρρμsμoψsF≥tFJJFsqrt{s}FJJF
eFWYF}Δ’FusμψαFΓμspρ≥cΔΓFvΔrtμcΔsFμψFtγΔFi}ti{FμψψΔrFΓΔtΔctorTFJournalloflHighlEnergylPhysicsRF2021RF
XVXWRFW

5.4 0

398
{Δ≥rcγFΛorFcγ≥rαμψoâ��ψΔutr≥ρμψoFp≥μrFproΓuctμoψFμψFΛμψ≥ρFst≥tΔsFwμtγFtγrΔΔFρΔptoψsF≥ψΓFτμssμψαF
tr≥ψsvΔrsΔFτoτΔψtuτFμψFJJsqrt{s}FeFWYJJ´ }Δ’FppFcoρρμsμoψsFwμtγFtγΔFi}ti{FΓΔtΔctorTFEuropeanl
PhysicallJournallCRF2021RF_WRFW

4.2 1

397 koψΛμαur≥tμoψF≥ψΓFpΔrΛorτ≥ψcΔFoΛFtγΔFi}ti{FbSνΔtFtrμααΔrsFμψFzuψFXTFEuropeanlPhysicallJournallCRF
2021RF_WRFW 4.2 1

396
uΔ≥surΔτΔψtFoΛFbSqu≥rπFΛr≥ατΔψt≥tμoψFpropΔrtμΔsFμψFνΔtsFusμψαFtγΔFΓΔc≥yFj´–FSfFrUˇ�s´–FμψFppF
coρρμsμoψsF≥tFJJFsqrt{s}FJJFeFWYF}Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTFJournalloflHighlEnergylPhysicsRF2021RF
XVXWRFW

5.4 0

395 pμααsFbosoψFproΓuctμoψFcrossSsΔctμoψFτΔ≥surΔτΔψtsF≥ψΓFtγΔμrFmn}FμψtΔrprΔt≥tμoψFμψFtγΔFNZΔρρFOF
ΓΔc≥yFcγ≥ψψΔρF≥tFNsqrt{s}eOWYF}Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTFEuropeanlPhysicallJournallCRF2020RF_VRFW 4.2 12
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394 {Δ≥rcγFΛorFp≥μrsFoΛFsc≥ρ≥rFρΔptoqu≥rπsFΓΔc≥yμψαFμψtoFqu≥rπsF≥ψΓFΔρΔctroψsForFτuoψsFμψFNFsqrt{s}FOFeFWYF
}Δ’FppFcoρρμsμoψsFwμtγFtγΔFi}ti{FΓΔtΔctorTFJournalloflHighlEnergylPhysicsRF2020RFXVXVRFW 5.4 8

393 {Δ≥rcγFΛorFsqu≥rπsF≥ψΓFαρuμψosFμψFΛμψ≥ρFst≥tΔsFwμtγFs≥τΔSsμαψFρΔptoψsF≥ψΓFνΔtsFusμψαFWYaFΛbâ��WFoΛFΓ≥t≥F
coρρΔctΔΓFwμtγFtγΔFi}ti{FΓΔtΔctorTFJournalloflHighlEnergylPhysicsRF2020RFXVXVRFW 5.4 8

392 uΔ≥surΔτΔψtFoΛFtγΔF¯NSfFâ��Qâ��â��O˛‡FproΓuctμoψFcrossSsΔctμoψFμψFppFcoρρμsμoψsF≥tFNFsqrt{s}FOFeFWYF}Δ’FwμtγF
tγΔFi}ti{FΓΔtΔctorTFJournalloflHighlEnergylPhysicsRF2020RFXVXVRFW 5.4 2

391 uΔ≥surΔτΔψtFoΛFρoψαSr≥ψαΔFtwoSp≥rtμcρΔF≥zμτutγ≥ρFcorrΔρ≥tμoψsFμψF¯SbosoψFt≥ααΔΓFppFcoρρμsμoψsF≥tF
Nsqrt{s}e_OF≥ψΓFWYF}Δ’TFEuropeanlPhysicallJournallCRF2020RF_VRFW 4.2 3

390 }r≥ψsvΔrsΔFτoτΔψtuτF≥ψΓFprocΔssFΓΔpΔψΓΔψtF≥zμτutγ≥ρF≥ψμsotropμΔsFμψFNsqrt{s−{τ≥tγrτF
{vv}}}e_TW]OF}Δ’FpQxbFcoρρμsμoψsFwμtγFtγΔFi}ti{FΓΔtΔctorTFEuropeanlPhysicallJournallCRF2020RF_VRFW 4.2 7

389 xΔrΛorτ≥ψcΔFoΛFΔρΔctroψF≥ψΓFpγotoψFtrμααΔrsFμψFi}ti{FΓurμψαFtpkFzuψFXTFEuropeanlPhysicallJournall
CRF2020RF_VRFW 4.2 30

388
{Δ≥rcγFΛorFΔρΔctrowΔ≥πFproΓuctμoψFoΛFcγ≥rαμψosF≥ψΓFsρΔptoψsFΓΔc≥yμψαFμψtoFΛμψ≥ρFst≥tΔsFwμtγFtwoF
ρΔptoψsF≥ψΓFτμssμψαFtr≥ψsvΔrsΔFτoτΔψtuτFμψFNsqrt{s}eWYOFNtΔxtF{}Δ’}OFppFcoρρμsμoψsFusμψαFtγΔFi}ti{F
ΓΔtΔctorTFEuropeanlPhysicallJournallCRF2020RF_VRFW

4.2 50

387 {Δ≥rcγFΛorFtopFsqu≥rπsFμψFΔvΔψtsFwμtγF≥FpμααsForF¯FbosoψFusμψαFWYaFΛbN^{SW}OFoΛFppFcoρρμsμoψFΓ≥t≥F≥tF
Nsqrt{s}eWYOF}Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTFEuropeanlPhysicallJournallCRF2020RF_VRFW 4.2 1

386 mvμΓΔψcΔFΛorFNtb≥r{t}tb≥r{t}OFproΓuctμoψFμψFtγΔFτuρtμρΔptoψFΛμψ≥ρFst≥tΔFμψFprotoψâ��protoψFcoρρμsμoψsF≥tF
Nsqrt{s}eWYOFNtΔxtF{}Δ’}OFwμtγFtγΔFi}ti{FΓΔtΔctorTFEuropeanlPhysicallJournallCRF2020RF_VRFW 4.2 8

385 {Δ≥rcγFΛorFγΔ≥vyFΓμbosoψFrΔsoψ≥ψcΔsFμψFsΔτμρΔptoψμcFΛμψ≥ρFst≥tΔsFμψFppFcoρρμsμoψsF≥tFNsqrt{s}eWYOF}Δ’F
wμtγFtγΔFi}ti{FΓΔtΔctorTFEuropeanlPhysicallJournallCRF2020RF_VRFW 4.2 4

384
{Δ≥rcγFΛorFρμαγtFρoψαSρμvΔΓFψΔutr≥ρFp≥rtμcρΔsFproΓucΔΓFμψFppFcoρρμsμoψsF≥tFNsqrt{s}FeFWY~τ≥tγrτF{}Δ’}OF
≥ψΓFΓΔc≥yμψαFμψtoFcoρρμτ≥tΔΓFρΔptoψsForFρμαγtFγ≥ΓroψsFwμtγFtγΔFi}ti{FΓΔtΔctorTFEuropeanlPhysicall
JournallCRF2020RF_VRFW

4.2 8

383
{Δ≥rcγFΛorF≥Fsc≥ρ≥rFp≥rtψΔrFoΛFtγΔFtopFqu≥rπFμψFtγΔF≥ρρSγ≥ΓroψμcFNt{b≥r{t}}OFpρusFτμssμψαFtr≥ψsvΔrsΔF
τoτΔψtuτFΛμψ≥ρFst≥tΔF≥tFNsqrt{s}eWYOF}Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTFEuropeanlPhysicallJournallCRF
2020RF_VRFW

4.2 17

382 iρμαψτΔψtFoΛFtγΔFi}ti{FqψψΔrFlΔtΔctorFμψFzuψFXTFEuropeanlPhysicallJournallCRF2020RF_VRFW 4.2 4

381 lΔtΔrτμψ≥tμoψFoΛFνΔtFc≥ρμbr≥tμoψF≥ψΓFΔψΔrαyFrΔsoρutμoψFμψFprotoψâ��protoψFcoρρμsμoψsF≥tFNsqrt{s}FeF
_~γboxF{}Δ’}OFusμψαFtγΔFi}ti{FΓΔtΔctorTFEuropeanlPhysicallJournallCRF2020RF_VRFW 4.2 3

380 uΔ≥surΔτΔψtFoΛFrUˇ�FproΓuctμoψFμψF≥ssocμ≥tμoψFwμtγF≥F–´–FbosoψFwμtγFppFΓ≥t≥F≥tF_F}Δ’TFJournallofl
HighlEnergylPhysicsRF2020RFXVXVRFW 5.4 4

379 {Δ≥rcγFΛorFψΔwFrΔsoψ≥ψcΔsFμψFτ≥ssFΓμstrμbutμoψsFoΛFνΔtFp≥μrsFusμψαFWYaFΛbâ��WFoΛFppFcoρρμsμoψsF≥tFNF
sqrt{τ≥tγrτ{s}}FOFeFWYF}Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTFJournalloflHighlEnergylPhysicsRF2020RFXVXVRFW 5.4 20

378 {Δ≥rcγFΛorFNFtovΔrρμψΔ{t}FOFrΔsoψ≥ψcΔsFμψFΛuρρyFγ≥ΓroψμcFΛμψ≥ρFst≥tΔsFμψFppFcoρρμsμoψsF≥tFNFsqrt{s}FOFeFWYF
}Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTFJournalloflHighlEnergylPhysicsRF2020RFXVXVRFW 5.4 6

377 zΔcoψstructμoψF≥ψΓFμΓΔψtμΛμc≥tμoψFoΛFboostΔΓFΓμSˇ�FsystΔτsFμψF≥FsΔ≥rcγFΛorFpμααsFbosoψFp≥μrsFusμψαFWYF
}Δ’FprotoψSprotoψFcoρρμsμoψFΓ≥t≥FμψFi}ti{TFJournalloflHighlEnergylPhysicsRF2020RFXVXVRFW 5.4 3

(2020-2020)
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376 xΔrΛorτ≥ψcΔFoΛFtγΔFτμssμψαFtr≥ψsvΔrsΔFτoτΔψtuτFtrμααΔrsFΛorFtγΔFi}ti{FΓΔtΔctorFΓurμψαFzuψSXF
Γ≥t≥Ft≥πμψαTFJournalloflHighlEnergylPhysicsRF2020RFXVXVRFW 5.4 8

375 {Δ≥rcγFΛorFψΔwFψoψSrΔsoψ≥ψtFpγΔψoτΔψ≥FμψFγμαγSτ≥ssFΓμρΔptoψFΛμψ≥ρFst≥tΔsFwμtγFtγΔFi}ti{F
ΓΔtΔctorTFJournalloflHighlEnergylPhysicsRF2020RFXVXVRFW 5.4 9

374 uΔ≥surΔτΔψtsFoΛFtγΔFpμααsFbosoψFμψcρusμvΔF≥ψΓFΓμΛΛΔrΔψtμ≥ρFΛμΓucμ≥ρFcrossFsΔctμoψsFμψFtγΔFZNΔρρFOF
ΓΔc≥yFcγ≥ψψΔρF≥tFNsqrt{s}OFeFWYF}Δ’TFEuropeanlPhysicallJournallCRF2020RF_VRFW 4.2 9

373 nρuctu≥tμoψsFoΛF≥ψμsotropμcFΛρowFμψFxbQxbFcoρρμsμoψsF≥tFNFsqrt{{τ≥tγrτ{s}}−{τ≥tγrτ{vv}}}FOFeF[TVXF
}Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTFJournalloflHighlEnergylPhysicsRF2020RFXVXVRFW 5.4 13

372
{Δ≥rcγFΛorFΓμrΔctFproΓuctμoψFoΛFΔρΔctrowΔ≥πμψosFμψFΛμψ≥ρFst≥tΔsFwμtγFoψΔFρΔptoψRFτμssμψαFtr≥ψsvΔrsΔF
τoτΔψtuτF≥ψΓF≥FpμααsFbosoψFΓΔc≥yμψαFμψtoFtwoFbSνΔtsFμψFNppOFcoρρμsμoψsF≥tFNsqrt{s}eWYOF}Δ’FwμtγF
tγΔFi}ti{FΓΔtΔctorTFEuropeanlPhysicallJournallCRF2020RF_VRFW

4.2 13

371 uΔ≥surΔτΔψtFoΛFΓμΛΛΔrΔψtμ≥ρFcrossFsΔctμoψsFΛorFsμψαρΔFΓμΛΛr≥ctμvΔFΓμssocμ≥tμoψFμψFNFsqrt{s}FOFeF_F}Δ’FppF
coρρμsμoψsFusμψαFtγΔFi}ti{FitniFspΔctroτΔtΔrTFJournalloflHighlEnergylPhysicsRF2020RFXVXVRFW 5.4 1

370 uΔ≥surΔτΔψtFoΛFμsoρ≥tΔΓSpγotoψFpρusFtwoSνΔtFproΓuctμoψFμψFppFcoρρμsμoψsF≥tFNFsqrt{s}FOFeFWYF}Δ’FwμtγF
tγΔFi}ti{FΓΔtΔctorTFJournalloflHighlEnergylPhysicsRF2020RFXVXVRFW 5.4 2

369
uΔ≥surΔτΔψtsFoΛFtγΔFproΓuctμoψFcrossSsΔctμoψFΛorF≥F¯FbosoψFμψF≥ssocμ≥tμoψFwμtγFbSνΔtsFμψF
protoψSprotoψFcoρρμsμoψsF≥tFNFsqrt{s}FOFeFWYF}Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTFJournalloflHighlEnergyl
PhysicsRF2020RFXVXVRFW

5.4 5

368
{Δ≥rcγFΛorFtγΔFppFSfFNFbovΔrρμψΔ{b}bovΔrρμψΔ{b}FOFprocΔssFvμ≥FvΔctorSbosoψFΛusμoψFproΓuctμoψFusμψαF
protoψSprotoψFcoρρμsμoψsF≥tFNFsqrt{s}FOFeFWYF}Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTFJournalloflHighlEnergyl
PhysicsRF2020RFXVXVRFW

5.4 5

367 wbsΔrv≥tμoψFoΛFtγΔF≥ssocμ≥tΔΓFproΓuctμoψFoΛF≥FtopFqu≥rπF≥ψΓF≥F¯FbosoψFμψFppFcoρρμsμoψsF≥tFNFsqrt{s}FOeF
WYF}Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTFJournalloflHighlEnergylPhysicsRF2020RFXVXVRFW 5.4 5

366 uΔ≥surΔτΔψtsFoΛFtopSqu≥rπFp≥μrFspμψFcorrΔρ≥tμoψsFμψFtγΔFNΔτuFOFcγ≥ψψΔρF≥tFNsqrt{s}FeFWYOF}Δ’FusμψαF
ppFcoρρμsμoψsFμψFtγΔFi}ti{FΓΔtΔctorTFEuropeanlPhysicallJournallCRF2020RF_VRFW 4.2 8

365 uΔ≥surΔτΔψtFoΛFtγΔFcrossSsΔctμoψF≥ψΓFcγ≥rαΔF≥syττΔtryFoΛF–FbosoψsFproΓucΔΓFμψFprotoψâ��protoψF
coρρμsμoψsF≥tFNsqrt{s}e_~tΔxtF{}Δ’}OFwμtγFtγΔFi}ti{FΓΔtΔctorTFEuropeanlPhysicallJournallCRF2019RF^aRFW 4.2 11

364
uΔ≥surΔτΔψtFoΛFνΔtSsubstructurΔFobsΔrv≥bρΔsFμψFtopFqu≥rπRF–FbosoψF≥ψΓFρμαγtFνΔtFproΓuctμoψFμψF
protoψSprotoψFcoρρμsμoψsF≥tFNFsqrt{s}FOFeFWYF}Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTFJournalloflHighlEnergyl
PhysicsRF2019RFXVWaRFW

5.4 8

363 mρΔctroψFrΔcoψstructμoψF≥ψΓFμΓΔψtμΛμc≥tμoψFμψFtγΔFi}ti{FΔxpΔrμτΔψtFusμψαFtγΔFXVW[F≥ψΓFXVW]FtpkF
protoψâ��protoψFcoρρμsμoψFΓ≥t≥F≥tFNsqrt{s}FeFWYOFNtΔxtF{}Δ’}OTFEuropeanlPhysicallJournallCRF2019RF^aRFW 4.2 37

362 uΔ≥surΔτΔψtFoΛFΓμstrμbutμoψsFsΔψsμtμvΔFtoFtγΔFuψΓΔrρyμψαFΔvΔψtFμψFμψcρusμvΔF¯FbosoψFproΓuctμoψFμψF
ppFcoρρμsμoψsF≥tFNsqrt{s}OFeFWYF}Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTFEuropeanlPhysicallJournallCRF2019RF^aRFW 4.2 2

361
{Δ≥rcγΔsFΛorFsc≥ρ≥rFρΔptoqu≥rπsF≥ψΓFΓμΛΛΔrΔψtμ≥ρFcrossSsΔctμoψFτΔ≥surΔτΔψtsFμψFΓμρΔptoψâ��ΓμνΔtF
ΔvΔψtsFμψFprotoψâ��protoψFcoρρμsμoψsF≥tF≥FcΔψtrΔSoΛSτ≥ssFΔψΔrαyFoΛFNv≥rvΔc{sqrt{s}}OFeFWYF}Δ’FwμtγFtγΔF
i}ti{FΔxpΔrμτΔψtTFEuropeanlPhysicallJournallCRF2019RF^aRFW

4.2 15

360 {Δ≥rcγFΛorFsμψαρΔFproΓuctμoψFoΛFvΔctorSρμπΔFqu≥rπsFΓΔc≥yμψαFμψtoF–bFμψFppFcoρρμsμoψsF≥tFNFsqrt{s}FOFeFWYF
}Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTFJournalloflHighlEnergylPhysicsRF2019RFXVWaRFW 5.4 14

359 {Δ≥rcγFΛorFtopSqu≥rπFΓΔc≥ysFtFSfFpqFwμtγFY]FΛbâ��WFoΛFppFcoρρμsμoψFΓ≥t≥F≥tFNFsqrt{s}FOFeFWYF}Δ’FwμtγFtγΔF
i}ti{FΓΔtΔctorTFJournalloflHighlEnergylPhysicsRF2019RFXVWaRFW 5.4 13
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358
uΔ≥surΔτΔψtFoΛF’pRFNFτ≥tγrτ{p}toFτ≥tγrτ{b}ovΔrρμψΔ{τ≥tγrτ{b}}FOFproΓuctμoψF≥sF≥FΛuψctμoψFoΛF
tγΔFvΔctorSbosoψFtr≥ψsvΔrsΔFτoτΔψtuτFμψFWYF}Δ’FppFcoρρμsμoψsFwμtγFtγΔFi}ti{FΓΔtΔctorTFJournallofl
HighlEnergylPhysicsRF2019RFXVWaRFW

5.4 8

357 uΔ≥surΔτΔψtsFoΛF–F≥ψΓF¯FbosoψFproΓuctμoψFμψFppFcoρρμsμoψsF≥tFNsqrt{s}e[TVXOF}Δ’FwμtγFtγΔFi}ti{F
ΓΔtΔctorTFEuropeanlPhysicallJournallCRF2019RF^aRFW 4.2 12

356 xΔrΛorτ≥ψcΔFoΛFtopSqu≥rπF≥ψΓFNv≥rvΔc{–}OSbosoψFt≥ααμψαFwμtγFi}ti{FμψFzuψFXFoΛFtγΔFtpkTFEuropeanl
PhysicallJournallCRF2019RF^aRFW 4.2 19

355 uΔ≥surΔτΔψtsFoΛFμψcρusμvΔF≥ψΓFΓμΛΛΔrΔψtμ≥ρFΛμΓucμ≥ρFcrossSsΔctμoψsFoΛFNtb≥r{t}α≥ττ≥FOFproΓuctμoψFμψF
ρΔptoψμcFΛμψ≥ρFst≥tΔsF≥tFNsqrt{s}eWY~tΔxtF{}Δ’}OFμψFi}ti{TFEuropeanlPhysicallJournallCRF2019RF^aRFW 4.2 7

354 {Δ≥rcγFΛorFρoψαSρμvΔΓFp≥rtμcρΔsFproΓucΔΓFμψFppFcoρρμsμoψsF≥tFseWYFF}Δ’Ftγ≥tFΓΔc≥yFμψtoFΓμspρ≥cΔΓF
γ≥ΓroψμcFνΔtsFμψFtγΔFi}ti{FτuoψFspΔctroτΔtΔrTFPhysicallReviewlDRF2019RFaaRF 4.9 24

353 mρΔctroψF≥ψΓFpγotoψFΔψΔrαyFc≥ρμbr≥tμoψFwμtγFtγΔFi}ti{FΓΔtΔctorFusμψαFXVW[â��XVW]FtpkF
protoψSprotoψFcoρρμsμoψFΓ≥t≥TFJournalloflInstrumentationRF2019RFWZRFxVYVW^SxVYVW^ 1 25

352 {Δ≥rcγFΛorFΓoubρyFcγ≥rαΔΓFsc≥ρ≥rFbosoψsFΓΔc≥yμψαFμψtoFs≥τΔSsμαψFbosoψFp≥μrsFwμtγFtγΔFi}ti{F
ΓΔtΔctorTFEuropeanlPhysicallJournallCRF2019RF^aRF[_ 4.2 20

351
{Δ≥rcγFΛorFγΔ≥vyFu≥νor≥ψ≥ForFlμr≥cFψΔutrμψosF≥ψΓFrμαγtSγ≥ψΓΔΓF–Fα≥uαΔFbosoψsFμψFΛμψ≥ρFst≥tΔsFwμtγF
twoFcγ≥rαΔΓFρΔptoψsF≥ψΓFtwoFνΔtsF≥tFNFsqrt{s}eWYFOF}Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTFJournalloflHighl
EnergylPhysicsRF2019RFXVWaRFW

5.4 21

350 qψFsμtuFc≥ρμbr≥tμoψFoΛFρ≥rαΔSr≥ΓμusFνΔtFΔψΔrαyF≥ψΓFτ≥ssFμψFWYF}Δ’Fprotoψâ��protoψFcoρρμsμoψsFwμtγFtγΔF
i}ti{FΓΔtΔctorTFEuropeanlPhysicallJournallCRF2019RF^aRFW 4.2 16

349 uΔ≥surΔτΔψtFoΛFtγΔFpγotoψFμΓΔψtμΛμc≥tμoψFΔΛΛμcμΔψcμΔsFwμtγFtγΔFi}ti{FΓΔtΔctorFusμψαFtpkFzuψFXF
Γ≥t≥FcoρρΔctΔΓFμψFXVW[F≥ψΓFXVW]TFEuropeanlPhysicallJournallCRF2019RF^aRFW 4.2 26

348 uΔ≥surΔτΔψtFoΛFtγΔFr≥tμoFoΛFcrossFsΔctμoψsFΛorFμψcρusμvΔFμsoρ≥tΔΓSpγotoψFproΓuctμoψFμψFppFcoρρμsμoψsF
≥tFNFsqrt{s}FOFeFWYF≥ψΓF_F}Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTFJournalloflHighlEnergylPhysicsRF2019RFXVWaRFW 5.4 5

347 uΔ≥surΔτΔψtFoΛFtγΔFtopFqu≥rπFτ≥ssFμψFtγΔFNtb≥r{t}rμαγt≥rrowFOFρΔptoψQνΔtsFcγ≥ψψΔρFΛroτFNsqrt{s}e_OF
}Δ’Fi}ti{FΓ≥t≥F≥ψΓFcoτbμψ≥tμoψFwμtγFprΔvμousFrΔsuρtsTFEuropeanlPhysicallJournallCRF2019RF^aRFW 4.2 24

346
{Δ≥rcγFΛorFp≥μrFproΓuctμoψFoΛFpμααsFbosoψsFμψFtγΔFNFbovΔrρμψΔ{b}bovΔrρμψΔ{b}FOFΛμψ≥ρFst≥tΔFusμψαF
protoψSprotoψFcoρρμsμoψsF≥tFNFsqrt{s}eWYFOF}Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTFJournalloflHighlEnergyl
PhysicsRF2019RFXVWaRFW

5.4 31

345 koψstr≥μψtsFoψFτΔΓμ≥torSb≥sΔΓFΓ≥rπFτ≥ttΔrF≥ψΓFsc≥ρ≥rFΓ≥rπFΔψΔrαyFτoΓΔρsFusμψαFNFsqrt{s}FOFeFWYF}Δ’F
ppFcoρρμsμoψFΓ≥t≥FcoρρΔctΔΓFbyFtγΔFi}ti{FΓΔtΔctorTFJournalloflHighlEnergylPhysicsRF2019RFXVWaRFW 5.4 31

344 {Δ≥rcγFΛorFρoψαSρμvΔΓFψΔutr≥ρFp≥rtμcρΔsFμψFppFcoρρμsμoψsF≥tFN{sqrt{s}}FeFWY~{tΔxtF{F}Δ’}}OFtγ≥tFΓΔc≥yFμψtoF
Γμspρ≥cΔΓFγ≥ΓroψμcFνΔtsFμψFtγΔFi}ti{Fc≥ρorμτΔtΔrTFEuropeanlPhysicallJournallCRF2019RF^aRFW 4.2 18

343 {Δ≥rcγFΛorFpμααsFbosoψFp≥μrFproΓuctμoψFμψFtγΔF––NPO––NPOFΓΔc≥yFcγ≥ψψΔρFusμψαFi}ti{FΓ≥t≥F
rΔcorΓΔΓF≥tFNFsqrt{τ≥tγrτ{s}}FOFeFWYF}Δ’TFJournalloflHighlEnergylPhysicsRF2019RFXVWaRFW 5.4 12

342 {Δ≥rcγFΛorFρ≥rαΔFτμssμψαFtr≥ψsvΔrsΔFτoτΔψtuτFμψF≥ssocμ≥tμoψFwμtγFoψΔFtopSqu≥rπFμψFprotoψSprotoψF
coρρμsμoψsF≥tFNFsqrt{s}FOFeFWYF}Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTFJournalloflHighlEnergylPhysicsRF2019RFXVWaRFW 5.4 7

341
uΔ≥surΔτΔψtFoΛFN–^{pτF}¯OFproΓuctμoψFcrossFsΔctμoψsF≥ψΓFα≥uαΔFbosoψFpoρ≥rμs≥tμoψFμψFppF
coρρμsμoψsF≥tFNsqrt{s}FeFWY~tΔxtF{}Δ’}OFwμtγFtγΔFi}ti{FΓΔtΔctorTFEuropeanlPhysicallJournallCRF2019RF
^aRFW

4.2 20

(2019-2019)
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340 {Δ≥rcγΔsFΛorFtγμrΓSαΔψΔr≥tμoψFsc≥ρ≥rFρΔptoqu≥rπsFμψFNFsqrt{s}FOFeFWYF}Δ’FppFcoρρμsμoψsFwμtγFtγΔFi}ti{F
ΓΔtΔctorTFJournalloflHighlEnergylPhysicsRF2019RFXVWaRFW 5.4 18

339
{Δ≥rcγFΛorFsc≥ρ≥rFrΔsoψ≥ψcΔsFΓΔc≥yμψαFμψtoF˛…Q˛…â��FμψFΔvΔψtsFwμtγF≥ψΓFwμtγoutFbSt≥ααΔΓFνΔtsFproΓucΔΓF
μψFprotoψSprotoψFcoρρμsμoψsF≥tFNFsqrt{s}eWYFOF}Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTFJournalloflHighlEnergyl
PhysicsRF2019RFXVWaRFW

5.4 8

338 {Δ≥rcγFΛorFΓμbosoψFrΔsoψ≥ψcΔsFμψFγ≥ΓroψμcFΛμψ≥ρFst≥tΔsFμψFWYaFΛbâ��WFoΛFppFcoρρμsμoψsF≥tFNFsqrt{s}FOFeFWYF
}Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTFJournalloflHighlEnergylPhysicsRF2019RFXVWaRFW 5.4 10

337 qoψFcγ≥rαΔFsΔp≥r≥tμoψFwμtγFψΔwFαΔψΔr≥tμoψFoΛFψucρΔ≥rFΔτuρsμoψFΛμρτsTFOpenlPhysicsRF2019RFW^RFXYYSXZV 1.3 7

336 {Δ≥rcγFΛorFΔxcμtΔΓFΔρΔctroψsFsμψαρyFproΓucΔΓFμψFprotoψâ��protoψFcoρρμsμoψsF≥tFJJsqrt{s}F~e~WY~tΔxtF
{}Δ}tΔxtF{’}JJFwμtγFtγΔFi}ti{FΔxpΔrμτΔψtF≥tFtγΔFtpkTFEuropeanlPhysicallJournallCRF2019RF^aRF 4.2 3

335 qΓΔψtμΛμc≥tμoψFoΛFboostΔΓFpμααsFbosoψsFΓΔc≥yμψαFμψtoFbSqu≥rπFp≥μrsFwμtγFtγΔFi}ti{FΓΔtΔctorF≥tF
WY´ JJtΔxtF{}Δ’}JJTFEuropeanlPhysicallJournallCRF2019RF^aRF 4.2 11

334 uΔ≥surΔτΔψtFoΛFJJs−{^VJJF≥ψΓFJJt≥τbΓ≥F^VJJFproΓuctμoψFμψFJJtFb≥r{t}JJFΓμρΔptoψμcFΔvΔψtsFμψFppF
coρρμsμoψsF≥tFJJsqrt{s}FeJJF^F}Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTFEuropeanlPhysicallJournallCRF2019RF^aRFW 4.2 3

333 uΔ≥surΔτΔψtFoΛFtγΔFμψcρusμvΔFμsoρ≥tΔΓSpγotoψFcrossFsΔctμoψFμψFppFcoρρμsμoψsF≥tFNFsqrt{s}FOFeFWYF}Δ’F
usμψαFY]FΛbâ��WFoΛFi}ti{FΓ≥t≥TFJournalloflHighlEnergylPhysicsRF2019RFXVWaRFW 5.4 2

332 iFstr≥tΔαyFΛorF≥FαΔψΔr≥ρFsΔ≥rcγFΛorFψΔwFpγΔψoτΔψ≥FusμψαFΓ≥t≥SΓΔrμvΔΓFsμαψ≥ρFrΔαμoψsF≥ψΓFμtsF
≥ppρμc≥tμoψFwμtγμψFtγΔFi}ti{FΔxpΔrμτΔψtTFEuropeanlPhysicallJournallCRF2019RF^aRFW 4.2 14

331 uΔ≥surΔτΔψtFoΛFtγΔFtopSqu≥rπFτ≥ssFμψFNFtovΔrρμψΔ{t}FOFQFWSνΔtFΔvΔψtsFcoρρΔctΔΓFwμtγFtγΔFi}ti{F
ΓΔtΔctorFμψFppFcoρρμsμoψsF≥tFNFsqrt{s}FOFeF_F}Δ’TFJournalloflHighlEnergylPhysicsRF2019RFXVWaRFW 5.4 12

330 uΔ≥surΔτΔψtFoΛFΛμΓucμ≥ρF≥ψΓFΓμΛΛΔrΔψtμ≥ρFN–^Q–^SOFproΓuctμoψFcrossSsΔctμoψsF≥tFNsqrt{s}eWYOF}Δ’F
wμtγFtγΔFi}ti{FΓΔtΔctorTFEuropeanlPhysicallJournallCRF2019RF^aRFW 4.2 16

329 uΔ≥surΔτΔψtFoΛF¯¯FproΓuctμoψFμψFtγΔFâ��â�� ˛‰ ˛‰FΛμψ≥ρFst≥tΔFwμtγFtγΔFi}ti{FΓΔtΔctorFμψFppFcoρρμsμoψsF≥tFNF
sqrt{s}FOFeFWYF}Δ’TFJournalloflHighlEnergylPhysicsRF2019RFXVWaRFW 5.4 2

328 uΔ≥surΔτΔψtFoΛFN–^{pτF}OSbosoψF≥ψΓF¯SbosoψFproΓuctμoψFcrossSsΔctμoψsFμψFppFcoρρμsμoψsF≥tF
Nsqrt{s}eXT^]OF}Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTFEuropeanlPhysicallJournallCRF2019RF^aRFW 4.2 2

327
uΔ≥surΔτΔψtFoΛFtγΔFμψcρusμvΔFcrossSsΔctμoψFΛorFtγΔFproΓuctμoψFoΛFνΔtsFμψF≥ssocμ≥tμoψFwμtγF≥F¯FbosoψF
μψFprotoψâ��protoψFcoρρμsμoψsF≥tF_F}Δ’FusμψαFtγΔFi}ti{FΓΔtΔctorTFEuropeanlPhysicallJournallCRF2019RF
^aRFW

4.2 4

326
{Δ≥rcγFΛorFγΔ≥vyFψΔutr≥ρFρΔptoψsFμψFΓΔc≥ysFoΛF–FbosoψsFproΓucΔΓFμψFWYF}Δ’FppFcoρρμsμoψsFusμψαF
proτptF≥ψΓFΓμspρ≥cΔΓFsμαψ≥turΔsFwμtγFtγΔFi}ti{FΓΔtΔctorTFJournalloflHighlEnergylPhysicsRF2019RF
XVWaRFW

5.4 21

325 uΔ≥surΔτΔψtFoΛFN–^pτFOFbosoψFproΓuctμoψFμψFxbQxbFcoρρμsμoψsF≥tFNsqrt{s−{τ≥tγrτ{vv}}}FeF
[TVX~tΔxtF{}Δ}tΔxtF{’}OFwμtγFtγΔFi}ti{FΓΔtΔctorTFEuropeanlPhysicallJournallCRF2019RF^aRFW 4.2 7

324 i}ti{FbSνΔtFμΓΔψtμΛμc≥tμoψFpΔrΛorτ≥ψcΔF≥ψΓFΔΛΛμcμΔψcyFτΔ≥surΔτΔψtFwμtγFNt{b≥r{t}}OFΔvΔψtsFμψFppF
coρρμsμoψsF≥tFNsqrt{s}eWYOF}Δ’TFEuropeanlPhysicallJournallCRF2019RF^aRFW 4.2 43

323
uΔ≥surΔτΔψtFoΛFΛρowFγ≥rτoψμcsFcorrΔρ≥tμoψsFwμtγFτΔ≥ψFtr≥ψsvΔrsΔFτoτΔψtuτFμψFρΔ≥Γâ��ρΔ≥ΓF≥ψΓF
protoψâ��ρΔ≥ΓFcoρρμsμoψsF≥tFNsqrt{s−{τ≥tγrτ{vv}}}FeF[TVX~γboxF{}Δ’}OFwμtγFtγΔFi}ti{FΓΔtΔctorTF
EuropeanlPhysicallJournallCRF2019RF^aRFW

4.2 16

Silvia Biondi
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322
uΔ≥surΔτΔψtsFoΛFtopSqu≥rπFp≥μrFΓμΛΛΔrΔψtμ≥ρF≥ψΓFΓoubρΔSΓμΛΛΔrΔψtμ≥ρFcrossSsΔctμoψsFμψFtγΔFNΔρρFOQνΔtsF
cγ≥ψψΔρFwμtγFppFcoρρμsμoψsF≥tFNsqrt{s}eWYOF}Δ’FusμψαFtγΔFi}ti{FΓΔtΔctorTFEuropeanlPhysicallJournallC
RF2019RF^aRFW

4.2 13

321 {Δ≥rcγFΛorFbottoτSsqu≥rπFp≥μrFproΓuctμoψFwμtγFtγΔFi}ti{FΓΔtΔctorFμψFΛμψ≥ρFst≥tΔsFcoψt≥μψμψαFpμααsF
bosoψsRFbSνΔtsF≥ψΓFτμssμψαFtr≥ψsvΔrsΔFτoτΔψtuτTFJournalloflHighlEnergylPhysicsRF2019RFXVWaRFW 5.4 7

320
{Δ≥rcγFΛorFρμαγtFrΔsoψ≥ψcΔsFΓΔc≥yμψαFtoFboostΔΓFqu≥rπFp≥μrsF≥ψΓFproΓucΔΓFμψF≥ssocμ≥tμoψFwμtγF≥F
pγotoψForF≥FνΔtFμψFprotoψâ��protoψFcoρρμsμoψsF≥tFseWY}Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTFPhysicslLettersyl
SectionlB:lNuclearylElementarylParticlelandlHigh-EnergylPhysicsRF2019RF^__RFYW]SYY[

4.2 23

319
lΔvΔρopτΔψtF≥ψΓFcγ≥r≥ctΔrμz≥tμoψFoΛF≥˛�mS}wnFΓΔtΔctorFprototypΔFΛorFtγΔFnww}FΔxpΔrμτΔψtTF
NuclearlInstrumentslandlMethodslinlPhysicslResearchylSectionlA:lAcceleratorsylSpectrometersyl
DetectorslandlAssociatedlEquipmentRF2019RFaW]RFWW]SWXZ

1.2 8

318
uΔ≥surΔτΔψtFoΛFρoψαSr≥ψαΔFτuρtμp≥rtμcρΔF≥zμτutγ≥ρFcorrΔρ≥tμoψsFwμtγFtγΔFsubΔvΔψtFcuτuρ≥ψtF
τΔtγoΓFμψFppF≥ψΓFpQxbFcoρρμsμoψsFwμtγFtγΔFi}ti{FΓΔtΔctorF≥tFtγΔFkmzvFt≥rαΔFp≥ΓroψFkoρρμΓΔrTF
PhysicallReviewlCRF2018RFa^RF

2.7 25

317 {Δ≥rcγFΛorFpμαγSu≥ssFzΔsoψ≥ψcΔsFlΔc≥yμψαFtoFˇ�˛‰FμψFppFkoρρμsμoψsF≥tFsqrt±sℓeWYFF}Δ’FwμtγFtγΔFi}ti{F
lΔtΔctorTFPhysicallReviewlLettersRF2018RFWXVRFW]W_VX 7.4 18

316 mvμΓΔψcΔFΛorFtγΔF≥ssocμ≥tΔΓFproΓuctμoψFoΛFtγΔFpμααsFbosoψF≥ψΓF≥FtopFqu≥rπFp≥μrFwμtγFtγΔFi}ti{F
ΓΔtΔctorTFPhysicallReviewlDRF2018RFa^RF 4.9 29

315
iFsΔ≥rcγFΛorFrΔsoψ≥ψcΔsFΓΔc≥yμψαFμψtoF≥FpμααsFbosoψF≥ψΓF≥FψΔwFp≥rtμcρΔF—FμψFtγΔF—pSfqqbbFΛμψ≥ρFst≥tΔF
wμtγFtγΔFi}ti{FΓΔtΔctorTFPhysicslLettersylSectionlB:lNuclearylElementarylParticlelandlHigh-Energyl
PhysicsRF2018RF^^aRFXZSZ[

4.2 6

314
{Δ≥rcγFΛorF≥ΓΓμtμoψ≥ρFγΔ≥vyFψΔutr≥ρFpμααsF≥ψΓFα≥uαΔFbosoψsFμψFtγΔFΓμt≥uFΛμψ≥ρFst≥tΔFproΓucΔΓFμψFY]F
Λbâ��WFoΛFppFcoρρμsμoψsF≥tFNFsqrt{s}eWYFOF}Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTFJournalloflHighlEnergylPhysicsRF
2018RFXVW_RFW

5.4 81

313 uΔ≥surΔτΔψtFoΛFtγΔFcrossSsΔctμoψFΛorFproΓucμψαF≥F–FbosoψFμψF≥ssocμ≥tμoψFwμtγF≥FsμψαρΔFtopFqu≥rπFμψF
ppFcoρρμsμoψsF≥tFNFsqrt{s}eWYFOF}Δ’FwμtγFi}ti{TFJournalloflHighlEnergylPhysicsRF2018RFXVW_RFW 5.4 10

312 uΔ≥surΔτΔψtFoΛFtγΔFSbosoψFτ≥ssFμψFppFcoρρμsμoψsF≥tFwμtγFtγΔFi}ti{FΓΔtΔctorTFEuropeanlPhysicall
JournallCRF2018RF^_RFWWV 4.2 59

311
uΔ≥surΔτΔψtFoΛFΓμΛΛΔrΔψtμ≥ρFcrossFsΔctμoψsFoΛFμsoρ≥tΔΓSpγotoψFpρusFγΔ≥vySΛρ≥vourFνΔtFproΓuctμoψFμψF
ppFcoρρμsμoψsF≥tFse_F}Δ’FusμψαFtγΔFi}ti{FΓΔtΔctorTFPhysicslLettersylSectionlB:lNuclearylElementaryl
ParticlelandlHigh-EnergylPhysicsRF2018RF^^]RFXa[SYW^

4.2 10

310
uΔ≥surΔτΔψtFoΛFtγΔFΔxcρusμvΔF˛‡˛‡FSfF˛…Q˛…â��FprocΔssFμψFprotoψâ��protoψFcoρρμsμoψsF≥tFseWYF}Δ’FwμtγFtγΔF
i}ti{FΓΔtΔctorTFPhysicslLettersylSectionlB:lNuclearylElementarylParticlelandlHigh-EnergylPhysicsRF
2018RF^^^RFYVYSYXY

4.2 27

309 {Δ≥rcγFΛorFΓμbosoψFrΔsoψ≥ψcΔsFwμtγFbosoψSt≥ααΔΓFνΔtsFμψFppFcoρρμsμoψsF≥tFseWY´ }Δ’FwμtγFtγΔFi}ti{F
ΓΔtΔctorTFPhysicslLettersylSectionlB:lNuclearylElementarylParticlelandlHigh-EnergylPhysicsRF2018RF^^^RFaWSWWY4.2 27

308 {Δ≥rcγFΛorFψΔwFpγΔψoτΔψ≥FμψFγμαγSτ≥ssFΛμψ≥ρFst≥tΔsFwμtγF≥FpγotoψF≥ψΓF≥FνΔtFΛroτFcoρρμsμoψsF≥tFeF
WY´ }Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTFEuropeanlPhysicallJournallCRF2018RF^_RFWVX 4.2 7

307 {Δ≥rcγFΛorFtγΔFΓμrΔctFproΓuctμoψFoΛFcγ≥rαμψosF≥ψΓFψΔutr≥ρμψosFμψFΛμψ≥ρFst≥tΔsFwμtγFt≥uFρΔptoψsFμψF
coρρμsμoψsFwμtγFtγΔFi}ti{FΓΔtΔctorTFEuropeanlPhysicallJournallCRF2018RF^_RFW[Z 4.2 23

306 uΔ≥surΔτΔψtFoΛFρoψαμtuΓμψ≥ρFΛρowFΓΔcorrΔρ≥tμoψsFμψFxbQxbFcoρρμsμoψsF≥tF≥ψΓF[TVXF}Δ’FwμtγFtγΔF
i}ti{FΓΔtΔctorTFEuropeanlPhysicallJournallCRF2018RF^_RFWZX 4.2 35

305 uΔ≥surΔτΔψtFoΛFqu≥rπoψμuτFproΓuctμoψFμψFprotoψSρΔ≥ΓF≥ψΓFprotoψSprotoψFcoρρμsμoψsF≥tFwμtγFtγΔF
i}ti{FΓΔtΔctorTFEuropeanlPhysicallJournallCRF2018RF^_RFW^W 4.2 35

(2018-2019)
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304 uΔ≥surΔτΔψtFoΛFΓμΛΛΔrΔψtμ≥ρFcrossSsΔctμoψsFoΛF≥FsμψαρΔFtopFqu≥rπFproΓucΔΓFμψF≥ssocμ≥tμoψFwμtγF≥F
bosoψF≥tFwμtγFi}ti{TFEuropeanlPhysicallJournallCRF2018RF^_RFW_] 4.2 5

303 {Δ≥rcγFΛorFγΔ≥vyFrΔsoψ≥ψcΔsFμψFtγΔF≥ψΓFΛμψ≥ρFst≥tΔsFusμψαFprotoψSprotoψFcoρρμsμoψsF≥tF´ FwμtγFtγΔF
i}ti{FΓΔtΔctorTFEuropeanlPhysicallJournallCRF2018RF^_RFXaY 4.2 41

302 iFsΔ≥rcγFΛorFp≥μrSproΓucΔΓFrΔsoψ≥ψcΔsFμψFΛourSνΔtFΛμψ≥ρFst≥tΔsF≥tFwμtγFtγΔFi}ti{FΓΔtΔctorTFEuropeanl
PhysicallJournallCRF2018RF^_RFX[V 4.2 28

301
{Δ≥rcγFΛorFγΔ≥vyFrΔsoψ≥ψcΔsFΓΔc≥yμψαFμψtoF≥F–ForF¯FbosoψF≥ψΓF≥FpμααsFbosoψFμψFΛμψ≥ρFst≥tΔsFwμtγF
ρΔptoψsF≥ψΓFbSνΔtsFμψFY]FΛbâ��WFoΛFNFsqrt{s}eWYFOF}Δ’FppFcoρρμsμoψsFwμtγFtγΔFi}ti{FΓΔtΔctorTFJournallofl
HighlEnergylPhysicsRF2018RFXVW_RFW

5.4 26

300 {Δ≥rcγFΛorFγΔ≥vyFrΔsoψ≥ψcΔsFΓΔc≥yμψαFμψtoFμψFtγΔFΛμψ≥ρFst≥tΔFμψFcoρρμsμoψsF≥tFwμtγFtγΔFi}ti{F
ΓΔtΔctorTFEuropeanlPhysicallJournallCRF2018RF^_RFXZ 4.2 47

299 lμrΔctFtopSqu≥rπFΓΔc≥yFwμΓtγFτΔ≥surΔτΔψtFμψFtγΔFρΔptoψQνΔtsFcγ≥ψψΔρF≥tFwμtγFtγΔFi}ti{F
ΔxpΔrμτΔψtTFEuropeanlPhysicallJournallCRF2018RF^_RFWXa 4.2 11

298 {Δ≥rcγFΛorF–F–U–F¯FrΔsoψ≥ψcΔFproΓuctμoψFμψFâ��˛‰qqFΛμψ≥ρFst≥tΔsFμψFppFcoρρμsμoψsF≥tFNFsqrt{s}eWYFOF}Δ’F
wμtγFtγΔFi}ti{FΓΔtΔctorTFJournalloflHighlEnergylPhysicsRF2018RFXVW_RFW 5.4 22

297 uΔ≥surΔτΔψtFoΛFtγΔFpμααsFbosoψFcoupρμψαFpropΔrtμΔsFμψFtγΔFpFSfF¯¯PFSfFZâ��FΓΔc≥yFcγ≥ψψΔρF≥tFNF
sqrt{s}eWYFOF}Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTFJournalloflHighlEnergylPhysicsRF2018RFXVW_RFW 5.4 36

296 {Δ≥rcγFΛorFρoψαSρμvΔΓRFτ≥ssμvΔFp≥rtμcρΔsFμψFΔvΔψtsFwμtγFΓμspρ≥cΔΓFvΔrtμcΔsF≥ψΓFτμssμψαFtr≥ψsvΔrsΔF
τoτΔψtuτFμψFseWYFF}Δ’FppFcoρρμsμoψsFwμtγFtγΔFi}ti{FΓΔtΔctorTFPhysicallReviewlDRF2018RFa^RF 4.9 44

295
uΔ≥surΔτΔψtFoΛFtγΔFproΓuctμoψFcrossSsΔctμoψFoΛF≥FsμψαρΔFtopFqu≥rπFμψF≥ssocμ≥tμoψFwμtγF≥F¯FbosoψFμψF
protoψâ��protoψFcoρρμsμoψsF≥tFWYF}Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTFPhysicslLettersylSectionlB:lNuclearyl
ElementarylParticlelandlHigh-EnergylPhysicsRF2018RF^_VRF[[^S[^^

4.2 14

294
uΔ≥surΔτΔψtFoΛFtγΔFcrossFsΔctμoψFΛorFμsoρ≥tΔΓSpγotoψFpρusFνΔtFproΓuctμoψFμψFppFcoρρμsμoψsF≥tFseWYF
}Δ’FusμψαFtγΔFi}ti{FΓΔtΔctorTFPhysicslLettersylSectionlB:lNuclearylElementarylParticlelandl
High-EnergylPhysicsRF2018RF^_VRF[^_S]VX

4.2 10

293
uΔ≥surΔτΔψtFoΛFtγΔFproΓuctμoψFcrossFsΔctμoψFoΛFtγrΔΔFμsoρ≥tΔΓFpγotoψsFμψFppFcoρρμsμoψsF≥tFse_F}Δ’F
usμψαFtγΔFi}ti{FΓΔtΔctorTFPhysicslLettersylSectionlB:lNuclearylElementarylParticlelandlHigh-Energyl
PhysicsRF2018RF^_WRF[[S^]

4.2 7

292 uΔ≥surΔτΔψtFoΛFμψcρusμvΔFνΔtF≥ψΓFΓμνΔtFcrossSsΔctμoψsFμψFprotoψSprotoψFcoρρμsμoψsF≥tFNFsqrt{s}eWYFOF
}Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTFJournalloflHighlEnergylPhysicsRF2018RFXVW_RFW 5.4 12

291 {Δ≥rcγFΛorFΓ≥rπFτ≥ttΔrFproΓucΔΓFμψF≥ssocμ≥tμoψFwμtγFbottoτForFtopFqu≥rπsFμψF´ }Δ’FcoρρμsμoψsFwμtγF
tγΔFi}ti{FΓΔtΔctorTFEuropeanlPhysicallJournallCRF2018RF^_RFW_ 4.2 32

290 {Δ≥rcγFΛorFΓoubρyFcγ≥rαΔΓFpμααsFbosoψFproΓuctμoψFμψFτuρtμSρΔptoψFΛμψ≥ρFst≥tΔsFwμtγFtγΔFi}ti{F
ΓΔtΔctorFusμψαFprotoψSprotoψFcoρρμsμoψsF≥tTFEuropeanlPhysicallJournallCRF2018RF^_RFWaa 4.2 55

289 uΔ≥surΔτΔψtFoΛFpoρ≥rμs≥tμoψFμψFΓΔc≥ysFμψFprotoψSprotoψFcoρρμsμoψsF≥tF}Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTF
EuropeanlPhysicallJournallCRF2018RF^_RFW]Y 4.2 3

288 {Δ≥rcγΔsFΛorFγΔ≥vyF¯¯F≥ψΓF¯–FrΔsoψ≥ψcΔsFμψFtγΔFâ��â��qqF≥ψΓF˛‰˛‰qqFΛμψ≥ρFst≥tΔsFμψFppFcoρρμsμoψsF≥tFNF
sqrt{s}eWYFOF}Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTFJournalloflHighlEnergylPhysicsRF2018RFXVW_RFW 5.4 17

287 {Δ≥rcγFΛorFp≥μrFproΓuctμoψFoΛFupStypΔFvΔctorSρμπΔFqu≥rπsF≥ψΓFΛorFΛourStopSqu≥rπFΔvΔψtsFμψFΛμψ≥ρF
st≥tΔsFwμtγFτuρtμpρΔFbSνΔtsFwμtγFtγΔFi}ti{FΓΔtΔctorTFJournalloflHighlEnergylPhysicsRF2018RFXVW_RFW 5.4 23
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286
{Δ≥rcγFΛorF≥FγΔ≥vyFpμααsFbosoψFΓΔc≥yμψαFμψtoF≥F¯FbosoψF≥ψΓF≥ψotγΔrFγΔ≥vyFpμααsFbosoψFμψFtγΔFâ��â��bbF
Λμψ≥ρFst≥tΔFμψFppFcoρρμsμoψsF≥tFseWYF}Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTFPhysicslLettersylSectionlB:lNuclearyl
ElementarylParticlelandlHigh-EnergylPhysicsRF2018RF^_YRFYaXSZWZ

4.2 33

285 uΔ≥surΔτΔψtFoΛFνΔtFΛr≥ατΔψt≥tμoψFμψF[TVXF}Δ’Fprotoψâ��ρΔ≥ΓF≥ψΓFprotoψâ��protoψFcoρρμsμoψsFwμtγFtγΔF
i}ti{FΓΔtΔctorTFNuclearlPhysicslARF2018RFa^_RF][SWV] 1.3 14

284 {Δ≥rcγFΛorF–gFSfFtbFΓΔc≥ysFμψFtγΔFγ≥ΓroψμcFΛμψ≥ρFst≥tΔFusμψαFppFcoρρμsμoψsF≥tFseWY}Δ’FwμtγFtγΔFi}ti{F
ΓΔtΔctorTFPhysicslLettersylSectionlB:lNuclearylElementarylParticlelandlHigh-EnergylPhysicsRF2018RF^_WRFYX^SYZ_4.2 15

283
wbsΔrv≥tμoψFoΛFpμααsFbosoψFproΓuctμoψFμψF≥ssocμ≥tμoψFwμtγF≥FtopFqu≥rπFp≥μrF≥tFtγΔFtpkFwμtγFtγΔF
i}ti{FΓΔtΔctorTFPhysicslLettersylSectionlB:lNuclearylElementarylParticlelandlHigh-EnergylPhysicsRF
2018RF^_ZRFW^YSWaW

4.2 118

282
uΔ≥surΔτΔψtsFoΛFtt´flFΓμΛΛΔrΔψtμ≥ρFcrossSsΔctμoψsFoΛFγμαγρyFboostΔΓFtopFqu≥rπsFΓΔc≥yμψαFtoF
≥ρρSγ≥ΓroψμcFΛμψ≥ρFst≥tΔsFμψFppFcoρρμsμoψsF≥tFseWYFF}Δ’FusμψαFtγΔFi}ti{FΓΔtΔctorTFPhysicallReviewlDRF
2018RFa_RF

4.9 12

281
uΔ≥surΔτΔψtFoΛFΓμΛΛΔrΔψtμ≥ρFcrossFsΔctμoψsF≥ψΓF–QU–â��FcrossSsΔctμoψFr≥tμosFΛorF–FbosoψFproΓuctμoψF
μψF≥ssocμ≥tμoψFwμtγFνΔtsF≥tFNFsqrt{s}e_FOF}Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTFJournalloflHighlEnergylPhysicsRF
2018RFXVW_RFW

5.4 7

280
koτbμψ≥tμoψFoΛFμψcρusμvΔF≥ψΓFΓμΛΛΔrΔψtμ≥ρFNFτ≥tγrτ{t}ovΔrρμψΔ{τ≥tγrτ{t}}FOFcγ≥rαΔF≥syττΔtryF
τΔ≥surΔτΔψtsFusμψαFi}ti{F≥ψΓFku{FΓ≥t≥F≥tFNFsqrt{s}e^FOF≥ψΓF_F}Δ’TFJournalloflHighlEnergylPhysicsRF
2018RFXVW_RFW

5.4 4

279
{Δ≥rcγFΛorF≥ψFμψvμsμbρyFΓΔc≥yμψαFpμααsFbosoψForFΓ≥rπFτ≥ttΔrFc≥ψΓμΓ≥tΔsFproΓucΔΓFμψF≥ssocμ≥tμoψF
wμtγF≥F¯FbosoψFμψFppFcoρρμsμoψsF≥tFseWY}Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTFPhysicslLettersylSectionlB:l
NuclearylElementarylParticlelandlHigh-EnergylPhysicsRF2018RF^^]RFYW_SYY^

4.2 38

278
{Δ≥rcγFΛorFtγΔFpμααsFbosoψFproΓucΔΓFμψF≥ssocμ≥tμoψFwμtγF≥FvΔctorFbosoψF≥ψΓFΓΔc≥yμψαFμψtoFtwoF
spμψSzΔroFp≥rtμcρΔsFμψFtγΔFpFSfF≥≥FSfFZbFcγ≥ψψΔρFμψFppFcoρρμsμoψsF≥tFNFsqrt{s}eWYFOF}Δ’FwμtγFtγΔFi}ti{F
ΓΔtΔctorTFJournalloflHighlEnergylPhysicsRF2018RFXVW_RFW

5.4 14

277
uΔ≥surΔτΔψtFoΛFtγΔFNF¯α≥ττ≥FtoFψuFovΔrρμψΔ{ψu}α≥ττ≥FOFproΓuctμoψFcrossFsΔctμoψFμψFppFcoρρμsμoψsF
≥tFNFsqrt{s}eWYFOF}Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorF≥ψΓFρμτμtsFoψF≥ψoτ≥ρousFtrμpρΔFα≥uαΔSbosoψF
coupρμψαsTFJournalloflHighlEnergylPhysicsRF2018RFXVW_RFW

5.4 6

276 xroτptF≥ψΓFψoψSproτptFΔρρμptμcFΛρowFμψFxbQxbFcoρρμsμoψsF≥tF}ΔvFwμtγFtγΔFi}ti{FΓΔtΔctorTFEuropeanl
PhysicallJournallCRF2018RF^_RF^_Z 4.2 8

275 {Δ≥rcγFΛorFpμααsFbosoψFp≥μrFproΓuctμoψFμψFtγΔFcγ≥ψψΔρFusμψαFcoρρμsμoψFΓ≥t≥FrΔcorΓΔΓF≥tF}Δ’FwμtγFtγΔF
i}ti{FΓΔtΔctorTFEuropeanlPhysicallJournallCRF2018RF^_RFWVV^ 4.2 21

274 uΔ≥surΔτΔψtFoΛFcoρourFΛρowFusμψαFνΔtSpuρρFobsΔrv≥bρΔsFμψFΔvΔψtsFwμtγFtγΔFi}ti{FΔxpΔrμτΔψtF≥tTF
EuropeanlPhysicallJournallCRF2018RF^_RF_Z^ 4.2 5

273 {tuΓyFoΛFtγΔF≥ssocμ≥tΔΓFproΓuctμoψFoΛFtγΔFpμααsFbosoψFwμtγF≥FtopFqu≥rπFp≥μrFμψF≥FboostΔΓFrΔαμτΔFμψF
tγΔFi}ti{FΔxpΔrμτΔψtTFEuropeanlPhysicallJournallPlusRF2018RFWYYRFW 3.1 1

272
{Δ≥rcγFΛorFrΔsoψ≥ψtF–¯FproΓuctμoψFμψFtγΔFΛuρρyFρΔptoψμcFΛμψ≥ρFst≥tΔFμψFprotoψâ��protoψFcoρρμsμoψsF≥tF
seWY}Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTFPhysicslLettersylSectionlB:lNuclearylElementarylParticlelandl
High-EnergylPhysicsRF2018RF^_^RF]_S__

4.2 14

271 iψαuρ≥rF≥ψ≥ρysμsFoΛFjFVFΓFFSfFsP˛…Q˛…â��FΓΔc≥ysFμψFppFcoρρμsμoψsF≥tFNFsqrt{s}e_FOF}Δ’FwμtγFtγΔFi}ti{F
ΓΔtΔctorTFJournalloflHighlEnergylPhysicsRF2018RFXVW_RFW 5.4 44

270
{Δ≥rcγFΛorF≥FψΔwFγΔ≥vyFα≥uαΔSbosoψFrΔsoψ≥ψcΔFΓΔc≥yμψαFμψtoF≥FρΔptoψF≥ψΓFτμssμψαFtr≥ψsvΔrsΔF
τoτΔψtuτFμψFY]FΛbFoΛFcoρρμsμoψsF≥tF´ }Δ’FwμtγFtγΔFi}ti{FΔxpΔrμτΔψtTFEuropeanlPhysicallJournallCRF
2018RF^_RFZVW

4.2 23

269
{Δ≥rcγFΛorFΓ≥rπFτ≥ttΔrFμψFΔvΔψtsFwμtγF≥Fγ≥Γroψμc≥ρρyFΓΔc≥yμψαFvΔctorFbosoψF≥ψΓFτμssμψαFtr≥ψsvΔrsΔF
τoτΔψtuτFμψFppFcoρρμsμoψsF≥tFNFsqrt{s}eWYFOF}Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTFJournalloflHighlEnergyl
PhysicsRF2018RFXVW_RFW

5.4 15
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268
uΔ≥surΔτΔψtsFoΛFΓμΛΛΔrΔψtμ≥ρFcrossFsΔctμoψsFoΛFtopFqu≥rπFp≥μrFproΓuctμoψFμψF≥ssocμ≥tμoψFwμtγFνΔtsFμψF
ppFcoρρμsμoψsF≥tFNFsqrt{s}eWYFOF}Δ’FusμψαFtγΔFi}ti{FΓΔtΔctorTFJournalloflHighlEnergylPhysicsRF2018RF
XVW_RFW

5.4 4

267
{Δ≥rcγFΛorFpμααsFbosoψFp≥μrFproΓuctμoψFμψFtγΔFNFupα≥ττ≥Fupα≥ττ≥FbovΔrρμψΔ{b}FOFΛμψ≥ρFst≥tΔFwμtγF
WYF}Δ’FppFcoρρμsμoψFΓ≥t≥FcoρρΔctΔΓFbyFtγΔFi}ti{FΔxpΔrμτΔψtTFJournalloflHighlEnergylPhysicsRF2018RF
XVW_RFW

5.4 23

266 {Δ≥rcγFΛorFψΔwFpγΔψoτΔψ≥FμψFΔvΔψtsFwμtγFs≥τΔScγ≥rαΔFρΔptoψsF≥ψΓFbSνΔtsFμψFppFcoρρμsμoψsF≥tFNF
sqrt{s}eWYFOF}Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTFJournalloflHighlEnergylPhysicsRF2018RFXVW_RFW 5.4 21

265 uΔ≥surΔτΔψtFoΛFtγΔF≥zμτutγ≥ρF≥ψμsotropyFoΛFcγ≥rαΔΓFp≥rtμcρΔsFproΓucΔΓFμψFeF[TVX´ }Δ’FxbQxbF
coρρμsμoψsFwμtγFtγΔFi}ti{FΓΔtΔctorTFEuropeanlPhysicallJournallCRF2018RF^_RFaa^ 4.2 21

264 xΔrΛorτ≥ψcΔFoΛFτμssμψαFtr≥ψsvΔrsΔFτoτΔψtuτFrΔcoψstructμoψFwμtγFtγΔFi}ti{FΓΔtΔctorFusμψαF
protoψSprotoψFcoρρμsμoψsF≥tTFEuropeanlPhysicallJournallCRF2018RF^_RFaVY 4.2 66

263 uΔ≥surΔτΔψtFoΛFΓμνΔtF≥zμτutγ≥ρFΓΔcorrΔρ≥tμoψsFμψFppFcoρρμsμoψsF≥tFse_FF}Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorF
≥ψΓFΓΔtΔrτμψ≥tμoψFoΛFtγΔFstroψαFcoupρμψαTFPhysicallReviewlDRF2018RFa_RF 4.9 4

262 koτp≥rμsoψFbΔtwΔΔψFsμτuρ≥tΔΓF≥ψΓFobsΔrvΔΓFtpkFbΔ≥τFb≥cπαrouψΓsFμψFtγΔFi}ti{FΔxpΔrμτΔψtF≥tF
mbΔ≥τeZF}Δ’TFJournalloflInstrumentationRF2018RFWYRFxWXVV]SxWXVV] 1 2

261 {Δ≥rcγFΛorFΔρΔctrowΔ≥πFproΓuctμoψFoΛFsupΔrsyττΔtrμcFp≥rtμcρΔsFμψFΛμψ≥ρFst≥tΔsFwμtγFtwoForFtγrΔΔF
ρΔptoψsF≥tFwμtγFtγΔFi}ti{FΓΔtΔctorTFEuropeanlPhysicallJournallCRF2018RF^_RFaa[ 4.2 49

260 {Δ≥rcγFΛorFp≥μrFproΓuctμoψFoΛFpμααsμψosFμψFΛμψ≥ρFst≥tΔsFwμtγF≥tFρΔ≥stFtγrΔΔFbSt≥ααΔΓFνΔtsFμψFseWYFF}Δ’F
ppFcoρρμsμoψsFusμψαFtγΔFi}ti{FΓΔtΔctorTFPhysicallReviewlDRF2018RFa_RF 4.9 14

259 {Δ≥rcγFΛorFcγ≥rαΔΓFpμααsFbosoψsFΓΔc≥yμψαFμψtoFtopF≥ψΓFbottoτFqu≥rπsF≥tFNFsqrt{s}eWYFOF}Δ’FwμtγFtγΔF
i}ti{FΓΔtΔctorTFJournalloflHighlEnergylPhysicsRF2018RFXVW_RFW 5.4 39

258 uΔ≥surΔτΔψtsFoΛFpμααsFbosoψFpropΔrtμΔsFμψFtγΔFΓμpγotoψFΓΔc≥yFcγ≥ψψΔρFwμtγFY]FFΛbâ��WFoΛFppF
coρρμsμoψFΓ≥t≥F≥tFseWYFF}Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTFPhysicallReviewlDRF2018RFa_RF 4.9 74

257 wpΔr≥tμoψF≥ψΓFpΔrΛorτ≥ψcΔFoΛFtγΔFi}ti{F}μρΔFk≥ρorμτΔtΔrFμψFzuψ´ WTFEuropeanlPhysicallJournallCRF
2018RF^_RFa_^ 4.2 13

256
{Δ≥rcγFΛorFsupΔrsyττΔtryFμψFΛμψ≥ρFst≥tΔsFwμtγFτμssμψαFtr≥ψsvΔrsΔFτoτΔψtuτF≥ψΓFτuρtμpρΔFbSνΔtsFμψF
protoψSprotoψFcoρρμsμoψsF≥tFNFsqrt{s}eWYFOF}Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTFJournalloflHighlEnergyl
PhysicsRF2018RFXVW_RFW

5.4 28

255 {Δ≥rcγFΛorFγΔ≥vyFrΔsoψ≥ψcΔsFΓΔc≥yμψαFtoF≥FpγotoψF≥ψΓF≥Fγ≥Γroψμc≥ρρyFΓΔc≥yμψαF¯U–UpFbosoψFμψFppF
coρρμsμoψsF≥tFseWYFF}Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTFPhysicallReviewlDRF2018RFa_RF 4.9 8

254
{Δ≥rcγFΛorFp≥μrFproΓuctμoψFoΛFγΔ≥vyFvΔctorSρμπΔFqu≥rπsFΓΔc≥yμψαFμψtoFγμαγSp}F–FbosoψsF≥ψΓFtopF
qu≥rπsFμψFtγΔFρΔptoψSpρusSνΔtsFΛμψ≥ρFst≥tΔFμψFppFcoρρμsμoψsF≥tFNFsqrt{s}eWYFOF}Δ’FwμtγFtγΔFi}ti{F
ΓΔtΔctorTFJournalloflHighlEnergylPhysicsRF2018RFXVW_RFW

5.4 16

253
{Δ≥rcγFΛorFtopSsqu≥rπFp≥μrFproΓuctμoψFμψFΛμψ≥ρFst≥tΔsFwμtγFoψΔFρΔptoψRFνΔtsRF≥ψΓFτμssμψαFtr≥ψsvΔrsΔF
τoτΔψtuτFusμψαFY]FΛbâ��WFoΛFNFsqrt{s}eWYFOF}Δ’FppFcoρρμsμoψFΓ≥t≥FwμtγFtγΔFi}ti{FΓΔtΔctorTFJournallofl
HighlEnergylPhysicsRF2018RFXVW_RFW

5.4 33

252 {Δ≥rcγFΛorFρoψαSρμvΔΓFcγ≥rαμψosFb≥sΔΓFoψF≥FΓμs≥ppΔ≥rμψαStr≥cπFsμαψ≥turΔFμψFppFcoρρμsμoψsF≥tFNF
sqrt{s}eWYFOF}Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTFJournalloflHighlEnergylPhysicsRF2018RFXVW_RFW 5.4 48

251 {Δ≥rcγFΛorFsupΔrsyττΔtryFμψFΛμψ≥ρFst≥tΔsFwμtγFcγ≥rτFνΔtsF≥ψΓFτμssμψαFtr≥ψsvΔrsΔFτoτΔψtuτFμψFWYF
}Δ’FppFcoρρμsμoψsFwμtγFtγΔFi}ti{FΓΔtΔctorTFJournalloflHighlEnergylPhysicsRF2018RFXVW_RFW 5.4 9
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250
koτbμψ≥tμoψFoΛFsΔ≥rcγΔsFΛorFγΔ≥vyFrΔsoψ≥ψcΔsFΓΔc≥yμψαFμψtoFbosoψμcF≥ψΓFρΔptoψμcFΛμψ≥ρFst≥tΔsFusμψαF
Y]FFΛbâ��WFoΛFprotoψSprotoψFcoρρμsμoψFΓ≥t≥F≥tFseWYFF}Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTFPhysicallReviewlDRF
2018RFa_RF

4.9 23

249
{Δ≥rcγFΛorFcγ≥rαΔΓFpμααsFbosoψsFΓΔc≥yμψαFvμ≥Fp´–FSfFˇ�´–˛‰ˇ�FμψFtγΔFˇ�QνΔtsF≥ψΓFˇ�QρΔptoψFΛμψ≥ρFst≥tΔsFwμtγF
Y]FΛbâ��WFoΛFppFcoρρμsμoψFΓ≥t≥FrΔcorΓΔΓF≥tFNFsqrt{s}eWYFOF}Δ’FwμtγFtγΔFi}ti{FΔxpΔrμτΔψtTFJournallofl
HighlEnergylPhysicsRF2018RFXVW_RFW

5.4 33

248 xroτptF≥ψΓFψoψSproτptF≥ψΓFsupprΔssμoψF≥tFγμαγFtr≥ψsvΔrsΔFτoτΔψtuτFμψFxbQxbFcoρρμsμoψsFwμtγF
tγΔFi}ti{FΔxpΔrμτΔψtTFEuropeanlPhysicallJournallCRF2018RF^_RF^]X 4.2 23

247 {Δ≥rcγFΛorFpγotoψμcFsμαψ≥turΔsFoΛFα≥uαΔSτΔΓμ≥tΔΓFsupΔrsyττΔtryFμψFWYF}Δ’FppFcoρρμsμoψsFwμtγFtγΔF
i}ti{FΓΔtΔctorTFPhysicallReviewlDRF2018RFa^RF 4.9 11

246 {Δ≥rcγFΛorFpμααsFbosoψFΓΔc≥ysFtoFbΔyoψΓStγΔS{t≥ψΓ≥rΓSuoΓΔρFρμαγtFbosoψsFμψFΛourSρΔptoψFΔvΔψtsF
wμtγFtγΔFi}ti{FΓΔtΔctorF≥tFNFsqrt{s}eWYFOF}Δ’TFJournalloflHighlEnergylPhysicsRF2018RFXVW_RFW 5.4 22

245
uΔ≥surΔτΔψtFoΛFtγΔFpμααsFbosoψFτ≥ssFμψFtγΔFpFSfF¯¯gFSfFZâ��F≥ψΓFpFSfF˛‡˛‡Fcγ≥ψψΔρsFwμtγFseWYF}Δ’FppF
coρρμsμoψsFusμψαFtγΔFi}ti{FΓΔtΔctorTFPhysicslLettersylSectionlB:lNuclearylElementarylParticlelandl
High-EnergylPhysicsRF2018RF^_ZRFYZ[SY]]

4.2 41

244 {Δ≥rcγFΛorFΔxcρusμvΔFpμααsF≥ψΓF¯FbosoψFΓΔc≥ysFtoFg˛‡F≥ψΓFˇ�˛‡FwμtγFtγΔFi}ti{FΓΔtΔctorTFJournallofl
HighlEnergylPhysicsRF2018RFXVW_RFW 5.4 6

243 uΔ≥surΔτΔψtsFoΛFbSνΔtFt≥ααμψαFΔΛΛμcμΔψcyFwμtγFtγΔFi}ti{FΓΔtΔctorFusμψαFNFtovΔrρμψΔ{t}FOFΔvΔψtsF≥tFNF
sqrt{s}eWYFOF}Δ’TFJournalloflHighlEnergylPhysicsRF2018RFXVW_RFW 5.4 31

242 {Δ≥rcγFΛorFΛρ≥vourScγ≥ψαμψαFψΔutr≥ρFcurrΔψtFtopSqu≥rπFΓΔc≥ysFtFSfFq¯FμψFprotoψSprotoψFcoρρμsμoψsF≥tFNF
sqrt{s}eWYFOF}Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTFJournalloflHighlEnergylPhysicsRF2018RFXVW_RFW 5.4 8

241 {Δ≥rcγFΛorFsqu≥rπsF≥ψΓFαρuμψosFμψFΛμψ≥ρFst≥tΔsFwμtγFνΔtsF≥ψΓFτμssμψαFtr≥ψsvΔrsΔFτoτΔψtuτFusμψαF
Y]FFΛbâ��WFoΛFseWYFF}Δ’FppFcoρρμsμoψFΓ≥t≥FwμtγFtγΔFi}ti{FΓΔtΔctorTFPhysicallReviewlDRF2018RFa^RF 4.9 80

240 uΔ≥surΔτΔψtFoΛFtγΔFμψcρusμvΔF≥ψΓFΛμΓucμ≥ρFproΓuctμoψFcrossSsΔctμoψsFμψFtγΔFρΔptoψQνΔtsFcγ≥ψψΔρFμψF
coρρμsμoψsF≥tFwμtγFtγΔFi}ti{FΓΔtΔctorTFEuropeanlPhysicallJournallCRF2018RF^_RFZ_^ 4.2 5

239
{Δ≥rcγFΛorFzSp≥rμtySvμoρ≥tμψαFsupΔrsyττΔtrμcFp≥rtμcρΔsFμψFτuρtμSνΔtFΛμψ≥ρFst≥tΔsFproΓucΔΓFμψFpâ��pF
coρρμsμoψsF≥tFseWYF}Δ’FusμψαFtγΔFi}ti{FΓΔtΔctorF≥tFtγΔFtpkTFPhysicslLettersylSectionlB:lNuclearyl
ElementarylParticlelandlHigh-EnergylPhysicsRF2018RF^_[RFWY]SW[_

4.2 10

238 {Δ≥rcγFΛorFtowSu≥ssFlμνΔtFzΔsoψ≥ψcΔsF~sμψαF}rμααΔrStΔvΔρFrΔtsFwμtγFtγΔFi}ti{FlΔtΔctorFμψFppF
koρρμsμoψsF≥tFsqrt±sℓeWYFF}Δ’TFPhysicallReviewlLettersRF2018RFWXWRFV_W_VW 7.4 29

237 {Δ≥rcγFΛorFγΔ≥vyFp≥rtμcρΔsFΓΔc≥yμψαFμψtoFtopSqu≥rπFp≥μrsFusμψαFρΔptoψSpρusSνΔtsFΔvΔψtsFμψF
protoψSprotoψFcoρρμsμoψsF≥tF´ FwμtγFtγΔFi}ti{FΓΔtΔctorTFEuropeanlPhysicallJournallCRF2018RF^_RF[][ 4.2 34

236 {Δ≥rcγFΛorFtopFsqu≥rπsFΓΔc≥yμψαFtoFt≥uFsρΔptoψsFμψFppFcoρρμsμoψsF≥tFseWYFF}Δ’FwμtγFtγΔFi}ti{F
ΓΔtΔctorTFPhysicallReviewlDRF2018RFa_RF 4.9 6

235 uΔ≥surΔτΔψtFoΛFtγΔF{oΛtSlropFrΔtFu≥ssFμψFppFkoρρμsμoψsF≥tFsqrt±sℓeWYFF}Δ’FwμtγFtγΔFi}ti{F
lΔtΔctorTFPhysicallReviewlLettersRF2018RFWXWRFVaXVVW 7.4 24

234 {Δ≥rcγFΛorFsupΔrsyττΔtryFμψFΔvΔψtsFwμtγFΛourForFτorΔFρΔptoψsFμψFseWYFF}Δ’FppFcoρρμsμoψsFwμtγF
i}ti{TFPhysicallReviewlDRF2018RFa_RF 4.9 16

233
{Δ≥rcγFΛorFψΔwFpγΔψoτΔψ≥FusμψαFtγΔFμψv≥rμ≥ψtFτ≥ssFΓμstrμbutμoψFoΛFs≥τΔSΛρ≥vourFopposμtΔSsμαψF
ΓμρΔptoψFp≥μrsFμψFΔvΔψtsFwμtγFτμssμψαFtr≥ψsvΔrsΔFτoτΔψtuτFμψF´ FcoρρμsμoψsFwμtγFtγΔFi}ti{FΓΔtΔctorTF
EuropeanlPhysicallJournallCRF2018RF^_RF]X[

4.2 15

(2018-2018)
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232 ¯¯Sfâ��Qâ��â�� â��gQâ��gâ��FcrossSsΔctμoψFτΔ≥surΔτΔψtsF≥ψΓFsΔ≥rcγFΛorF≥ψoτ≥ρousFtrμpρΔFα≥uαΔFcoupρμψαsFμψFWYF
}Δ’FppFcoρρμsμoψsFwμtγFtγΔFi}ti{FΓΔtΔctorTFPhysicallReviewlDRF2018RFa^RF 4.9 21

231 {Δ≥rcγFΛorFΔρΔctrowΔ≥πFproΓuctμoψFoΛFsupΔrsyττΔtrμcFst≥tΔsFμψFscΔψ≥rμosFwμtγFcoτprΔssΔΓFτ≥ssF
spΔctr≥F≥tFseWYFF}Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTFPhysicallReviewlDRF2018RFa^RF 4.9 47

230 {Δ≥rcγFΛorFtγΔFlΔc≥yFoΛFtγΔFpμααsFjosoψFtoFkγ≥rτFyu≥rπsFwμtγFtγΔFi}ti{FmxpΔrμτΔψtTFPhysicall
ReviewlLettersRF2018RFWXVRFXWW_VX 7.4 27

229 {Δ≥rcγFΛorFjâ��tFzSp≥rμtySvμoρ≥tμψαFtopFsqu≥rπsFμψFseWYFF}Δ’FppFcoρρμsμoψsFwμtγFtγΔFi}ti{FΔxpΔrμτΔψtTF
PhysicallReviewlDRF2018RFa^RF 4.9 8

228 {Δ≥rcγFΛorFtγΔFst≥ψΓ≥rΓFτoΓΔρFpμααsFbosoψFproΓucΔΓFμψF≥ssocμ≥tμoψFwμtγFtopFqu≥rπsF≥ψΓFΓΔc≥yμψαF
μψtoF≥Fbb´flFp≥μrFμψFppFcoρρμsμoψsF≥tFseWYFF}Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTFPhysicallReviewlDRF2018RFa^RF 4.9 31

227 {Δ≥rcγFΛorF≥F{tructurΔFμψFtγΔFj−{s}^{V}ˇ�^{´–}Fqψv≥rμ≥ψtFu≥ssF{pΔctruτFwμtγFtγΔFi}ti{FmxpΔrμτΔψtTF
PhysicallReviewlLettersRF2018RFWXVRFXVXVV^ 7.4 28

226 {Δ≥rcγFΛorFΓ≥rπFτ≥ttΔrF≥ψΓFotγΔrFψΔwFpγΔψoτΔψ≥FμψFΔvΔψtsFwμtγF≥ψFΔψΔrαΔtμcFνΔtF≥ψΓFρ≥rαΔFτμssμψαF
tr≥ψsvΔrsΔFτoτΔψtuτFusμψαFtγΔFi}ti{FΓΔtΔctorTFJournalloflHighlEnergylPhysicsRF2018RFXVW_RFW 5.4 101

225
{Δ≥rcγFΛorFpμααsFbosoψFΓΔc≥ysFμψtoFp≥μrsFoΛFρμαγtFNpsΔuΓoOsc≥ρ≥rFp≥rtμcρΔsFμψFtγΔF˛‡˛‡ννFΛμψ≥ρFst≥tΔFμψFppF
coρρμsμoψsF≥tFseWY}Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTFPhysicslLettersylSectionlB:lNuclearylElementaryl
ParticlelandlHigh-EnergylPhysicsRF2018RF^_XRF^[VS^]^

4.2 15

224
{Δ≥rcγFΛorFΓ≥rπFτ≥ttΔrFμψF≥ssocμ≥tμoψFwμtγF≥FpμααsFbosoψFΓΔc≥yμψαFtoFbSqu≥rπsFμψFppFcoρρμsμoψsF≥tF
seWY}Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTFPhysicslLettersylSectionlB:lNuclearylElementarylParticlelandl
High-EnergylPhysicsRF2017RF^][RFWWSYW

4.2 23

223
{Δ≥rcγFΛorFψΔwFrΔsoψ≥ψcΔsFΓΔc≥yμψαFtoF≥F–ForF¯FbosoψF≥ψΓF≥FpμααsFbosoψFμψFtγΔFâ��Qâ��â��bb´flRFâ��˛‰bb´flRF≥ψΓF
˛‰˛‰´flbb´flFcγ≥ψψΔρsFwμtγFppFcoρρμsμoψsF≥tFseWYF}Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTFPhysicslLettersylSectionlB:l
NuclearylElementarylParticlelandlHigh-EnergylPhysicsRF2017RF^][RFYXS[X

4.2 17

222
uΔ≥surΔτΔψtFoΛF–FbosoψF≥ψαuρ≥rFΓμstrμbutμoψsFμψFΔvΔψtsFwμtγFγμαγFtr≥ψsvΔrsΔFτoτΔψtuτFνΔtsF≥tF
se_´ }Δ’FusμψαFtγΔFi}ti{FΓΔtΔctorTFPhysicslLettersylSectionlB:lNuclearylElementarylParticlelandl
High-EnergylPhysicsRF2017RF^][RFWYXSW[Y

4.2 8

221
uΔ≥surΔτΔψtFoΛFtγΔF±norτuρ≥bFsΔΔFtΔxtℓF≥ψΓF±norτuρ≥bFsΔΔFtΔxtℓFproΓuctμoψFcrossFsΔctμoψsFμψF
τuρtμρΔptoψFΛμψ≥ρFst≥tΔsFusμψαFYTXFΛb±norτuρ≥bFsΔΔFtΔxtℓFoΛF±norτuρ≥bFsΔΔFtΔxtℓFcoρρμsμoψsF≥tF±norτuρ≥bF
sΔΔFtΔxtℓFeFWYF}Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTFEuropeanlPhysicallJournallCRF2017RF^^RFZV

4.2 14

220
iFτΔ≥surΔτΔψtFoΛFtγΔFc≥ρorμτΔtΔrFrΔspoψsΔFtoFsμψαρΔFγ≥ΓroψsF≥ψΓFΓΔtΔrτμψ≥tμoψFoΛFtγΔFνΔtFΔψΔrαyF
sc≥ρΔFuψcΔrt≥μψtyFusμψαFtpkFzuψSWFScoρρμsμoψFΓ≥t≥FwμtγFtγΔFi}ti{FΓΔtΔctorTFEuropeanlPhysicall
JournallCRF2017RF^^RFX]

4.2 22

219
uΔ≥surΔτΔψtFoΛFtγΔFμψcρusμvΔFcrossSsΔctμoψsFoΛFsμψαρΔFtopSqu≥rπF≥ψΓFtopS≥ψtμqu≥rπFtScγ≥ψψΔρF
proΓuctμoψFμψFppFcoρρμsμoψsF≥tFNFsqrt{s}eWYFOF}Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTFJournalloflHighlEnergyl
PhysicsRF2017RFXVW^RFW

5.4 22

218
{Δ≥rcγFΛorFγΔ≥vyFrΔsoψ≥ψcΔsFΓΔc≥yμψαFtoF≥F¯FbosoψF≥ψΓF≥FpγotoψFμψFppFcoρρμsμoψsF≥tFseWY´ }Δ’FwμtγF
tγΔFi}ti{FΓΔtΔctorTFPhysicslLettersylSectionlB:lNuclearylElementarylParticlelandlHigh-EnergylPhysicsRF
2017RF^]ZRFWWSYV

4.2 16

217
uΔ≥surΔτΔψtFoΛFνΔtF≥ctμvμtyFproΓucΔΓFμψFtopSqu≥rπFΔvΔψtsFwμtγF≥ψFΔρΔctroψRF≥FτuoψF≥ψΓFtwoF
St≥ααΔΓFνΔtsFμψFtγΔFΛμψ≥ρFst≥tΔFμψFcoρρμsμoψsF≥tF±norτuρ≥bFsΔΔFtΔxtℓF}Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTF
EuropeanlPhysicallJournallCRF2017RF^^RFXXV

4.2 5

216 uΔ≥surΔτΔψtFoΛFtγΔFbosoψFpoρ≥rμs≥tμoψFμψF±norτuρ≥bFsΔΔFtΔxtℓFΔvΔψtsFΛroτFcoρρμsμoψsF≥tF±norτuρ≥bF
sΔΔFtΔxtℓFeF_F}Δ’FμψFtγΔFρΔptoψ´ Q´ νΔtsFcγ≥ψψΔρFwμtγFi}ti{TFEuropeanlPhysicallJournallCRF2017RF^^RFX]Z 4.2 19

215 mρΔctroψFΔΛΛμcμΔψcyFτΔ≥surΔτΔψtsFwμtγFtγΔFi}ti{FΓΔtΔctorFusμψαFXVWXFtpkFprotoψSprotoψFcoρρμsμoψF
Γ≥t≥TFEuropeanlPhysicallJournallCRF2017RF^^RFWa[ 4.2 61

Silvia Biondi
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214
uΔ≥surΔτΔψtsFoΛFtopSqu≥rπFp≥μrFΓμΛΛΔrΔψtμ≥ρFcrossSsΔctμoψsFμψFtγΔF±norτuρ≥bFsΔΔFtΔxtℓFcγ≥ψψΔρFμψF
coρρμsμoψsF≥tF±norτuρ≥bFsΔΔFtΔxtℓ´ }Δ’FusμψαFtγΔFi}ti{FΓΔtΔctorTFEuropeanlPhysicallJournallCRF2017RF
^^RFXaX

4.2 13

213 xΔrΛorτ≥ψcΔFoΛF≥ραorμtγτsFtγ≥tFrΔcoψstructFτμssμψαFtr≥ψsvΔrsΔFτoτΔψtuτFμψF±norτuρ≥bFsΔΔFtΔxtℓeF
_F}Δ’FprotoψSprotoψFcoρρμsμoψsFμψFtγΔFi}ti{FΓΔtΔctorTFEuropeanlPhysicallJournallCRF2017RF^^RFXZW 4.2 38

212 pμαγSm}Fμsoρ≥tΔΓSpγotoψFpρusFνΔtsFproΓuctμoψFμψFppFcoρρμsμoψsF≥tFse_´ }Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTF
NuclearlPhysicslBRF2017RFaW_RFX[^SYW] 2.8 13

211 uΔ≥surΔτΔψtFoΛFtγΔFproτptFU±norτuρ≥bFsΔΔFtΔxtℓFp≥μrFproΓuctμoψFcrossSsΔctμoψFμψFcoρρμsμoψsF≥tF
±norτuρ≥bFsΔΔFtΔxtℓ´ }Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTFEuropeanlPhysicallJournallCRF2017RF^^RF^] 4.2 47

210 {Δ≥rcγFΛorFtrμbosoψF±norτuρ≥bFsΔΔFtΔxtℓFproΓuctμoψFμψFcoρρμsμoψsF≥tF±norτuρ≥bFsΔΔFtΔxtℓ´ ±norτuρ≥bFsΔΔF
tΔxtℓFwμtγFtγΔFi}ti{FΓΔtΔctorTFEuropeanlPhysicallJournallCRF2017RF^^RFWZW 4.2 13

209
uΔ≥surΔτΔψtFoΛFtγΔF–Q–â��FproΓuctμoψFcrossFsΔctμoψFμψFppFcoρρμsμoψsF≥tF≥FcΔψtrΔSoΛSτ≥ssFΔψΔrαyFoΛF
seWYF}Δ’FwμtγFtγΔFi}ti{FΔxpΔrμτΔψtTFPhysicslLettersylSectionlB:lNuclearylElementarylParticlelandl
High-EnergylPhysicsRF2017RF^^YRFY[ZSY^Z

4.2 7

208
{Δ≥rcγFΛorFψΔwFpγΔψoτΔψ≥FμψFγμαγSτ≥ssFΓμpγotoψFΛμψ≥ρFst≥tΔsFusμψαFY^FΛbâ��WFoΛFprotoψâ��protoψF
coρρμsμoψsFcoρρΔctΔΓF≥tFseWY}Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTFPhysicslLettersylSectionlB:lNuclearyl
ElementarylParticlelandlHigh-EnergylPhysicsRF2017RF^^[RFWV[SWX[

4.2 52

207 }opoρoαμc≥ρFcΔρρFcρustΔrμψαFμψFtγΔFi}ti{Fc≥ρorμτΔtΔrsF≥ψΓFμtsFpΔrΛorτ≥ψcΔFμψFtpkFzuψFWTFEuropeanl
PhysicallJournallCRF2017RF^^RFZaV 4.2 177

206
nμΓucμ≥ρRFtot≥ρF≥ψΓFΓμΛΛΔrΔψtμ≥ρFcrossSsΔctμoψFτΔ≥surΔτΔψtsFoΛFScγ≥ψψΔρFsμψαρΔFtopSqu≥rπFproΓuctμoψF
μψFcoρρμsμoψsF≥tF_´ }Δ’FusμψαFΓ≥t≥FcoρρΔctΔΓFbyFtγΔFi}ti{FΓΔtΔctorTFEuropeanlPhysicallJournallCRF2017RF
^^RF[YW

4.2 27

205 uΔ≥surΔτΔψtsFoΛFΔρΔctrowΔ≥πF±norτuρ≥bFsΔΔFtΔxtℓFproΓuctμoψF≥ψΓFcoψstr≥μψtsFoψF≥ψoτ≥ρousFα≥uαΔF
coupρμψαsFwμtγFtγΔFi}ti{FΓΔtΔctorTFEuropeanlPhysicallJournallCRF2017RF^^RFZ^Z 4.2 14

204
uΔ≥surΔτΔψtsFoΛFρoψαSr≥ψαΔF≥zμτutγ≥ρF≥ψμsotropμΔsF≥ψΓF≥ssocμ≥tΔΓFnourμΔrFcoΔΛΛμcμΔψtsFΛorFppF
coρρμsμoψsF≥tFse[TVXF≥ψΓFWYF}Δ’F≥ψΓFpQxbFcoρρμsμoψsF≥tFsvve[TVXF}Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTF
PhysicallReviewlCRF2017RFa]RF

2.7 34

203 {Δ≥rcγFΛorF≥ψoτ≥ρousFΔρΔctrowΔ≥πFproΓuctμoψFoΛF––U–¯FμψF≥ssocμ≥tμoψFwμtγF≥FγμαγSτ≥ssFΓμνΔtF
systΔτFμψFppFcoρρμsμoψsF≥tFse_FF}Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTFPhysicallReviewlDRF2017RFa[RF 4.9 17

202 rΔtFrΔcoψstructμoψF≥ψΓFpΔrΛorτ≥ψcΔFusμψαFp≥rtμcρΔFΛρowFwμtγFtγΔFi}ti{FlΔtΔctorTFEuropeanlPhysicall
JournallCRF2017RF^^RFZ]] 4.2 42

201 uΔ≥surΔτΔψtsFoΛFμψtΔαr≥tΔΓF≥ψΓFΓμΛΛΔrΔψtμ≥ρFcrossFsΔctμoψsFΛorFμsoρ≥tΔΓFpγotoψFp≥μrFproΓuctμoψFμψF
ppFcoρρμsμoψsF≥tFse_FF}Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTFPhysicallReviewlDRF2017RFa[RF 4.9 10

200 mxpΔrμΔψcΔFwμtγFusμψαFuψΛoρΓμψαFprocΔΓurΔsFμψFi}ti{TFEPJlWebloflConferencesRF2017RFWY^RFWWVVX 0.3 2

199 uΔ≥surΔτΔψtFoΛF–´––´–FvΔctorSbosoψFsc≥ttΔrμψαF≥ψΓFρμτμtsFoψF≥ψoτ≥ρousFqu≥rtμcFα≥uαΔFcoupρμψαsF
wμtγFtγΔFi}ti{FΓΔtΔctorTFPhysicallReviewlDRF2017RFa]RF 4.9 13

198 uΔ≥surΔτΔψtFoΛFtγΔFtt´flFproΓuctμoψFcrossFsΔctμoψFμψFtγΔFˇ�QνΔtsFΛμψ≥ρFst≥tΔFμψFppFcoρρμsμoψsF≥tFse_FF}Δ’F
usμψαFtγΔFi}ti{FΓΔtΔctorTFPhysicallReviewlDRF2017RFa[RF 4.9 1

197
uΔ≥surΔτΔψtFoΛFtγΔFcrossFsΔctμoψFΛorFμψcρusμvΔFμsoρ≥tΔΓSpγotoψFproΓuctμoψFμψFppFcoρρμsμoψsF≥tF
seWY´ }Δ’FusμψαFtγΔFi}ti{FΓΔtΔctorTFPhysicslLettersylSectionlB:lNuclearylElementarylParticlelandl
High-EnergylPhysicsRF2017RF^^VRFZ^YSZaY

4.2 25

(2017-2017)
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196 uΔ≥surΔτΔψtFoΛFτuρtμSp≥rtμcρΔF≥zμτutγ≥ρFcorrΔρ≥tμoψsFμψFppRFp´ Q´ xbF≥ψΓFρowSτuρtμpρμcμtyFxb´ Q´ xbF
coρρμsμoψsFwμtγFtγΔFi}ti{FΓΔtΔctorTFEuropeanlPhysicallJournallCRF2017RF^^RFZX_ 4.2 48

195 uΔ≥surΔτΔψtFoΛFΛorw≥rΓSb≥cπw≥rΓFτuρtμpρμcμtyFcorrΔρ≥tμoψsFμψFρΔ≥ΓSρΔ≥ΓRFprotoψSρΔ≥ΓRF≥ψΓF
protoψSprotoψFcoρρμsμoψsFwμtγFtγΔFi}ti{FΓΔtΔctorTFPhysicallReviewlCRF2017RFa[RF 2.7 13

194 {Δ≥rcγFΛorFtγΔFlμτuoψFlΔc≥yFoΛFtγΔFpμααsFjosoψFμψFppFkoρρμsμoψsF≥tFsqrt±sℓeWYFF}Δ’FwμtγFtγΔFi}ti{F
lΔtΔctorTFPhysicallReviewlLettersRF2017RFWWaRFV[W_VX 7.4 29

193
{Δ≥rcγFΛorFl≥rπFu≥ttΔrFxroΓucΔΓFμψFissocμ≥tμoψFwμtγF≥FpμααsFjosoψFlΔc≥yμψαFtoFbb±ovΔrF´flℓF~sμψαF
Y]FFΛb^{SW}FoΛFppFkoρρμsμoψsF≥tFsqrt±sℓeWYFF}Δ’FwμtγFtγΔFi}ti{FlΔtΔctorTFPhysicallReviewlLettersRF
2017RFWWaRFW_W_VZ

7.4 25

192 {Δ≥rcγFΛorFpΔ≥vyFpμααsFjosoψsFiUpFlΔc≥yμψαFtoF≥F}opFyu≥rπFx≥μrFμψFppFkoρρμsμoψsF≥tFsqrt±sℓe_FF}Δ’F
wμtγFtγΔFi}ti{FlΔtΔctorTFPhysicallReviewlLettersRF2017RFWWaRFWaW_VY 7.4 30

191 uΔ≥surΔτΔψtFoΛFμψcρusμvΔF≥ψΓFΓμΛΛΔrΔψtμ≥ρFcrossFsΔctμoψsFμψFtγΔFpFSfF¯¯FPFSfFZâ��FΓΔc≥yFcγ≥ψψΔρFμψFppF
coρρμsμoψsF≥tFNFsqrt{s}eWYFOF}Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTFJournalloflHighlEnergylPhysicsRF2017RFXVW^RFW 5.4 25

190
uΔ≥surΔτΔψtFoΛFtγΔFcrossSsΔctμoψFΛorFΔρΔctrowΔ≥πFproΓuctμoψFoΛFΓμνΔtsFμψF≥ssocμ≥tμoψFwμtγF≥F¯F
bosoψFμψFppFcoρρμsμoψsF≥tFseWY´ }Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTFPhysicslLettersylSectionlB:lNuclearyl
ElementarylParticlelandlHigh-EnergylPhysicsRF2017RF^^[RFXV]SXX_

4.2 12

189 uΔ≥surΔτΔψtFoΛFρΔptoψFΓμΛΛΔrΔψtμ≥ρFΓμstrμbutμoψsF≥ψΓFtγΔFtopFqu≥rπFτ≥ssFμψFproΓuctμoψFμψFcoρρμsμoψsF
≥tF´ }Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTFEuropeanlPhysicallJournallCRF2017RF^^RF_VZ 4.2 11

188 uΔ≥surΔτΔψtFoΛFtγΔFNFtovΔrρμψΔ{t}α≥ττ≥FOFproΓuctμoψFcrossFsΔctμoψFμψFprotoψSprotoψFcoρρμsμoψsF≥tFNF
sqrt{s}e_FOF}Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTFJournalloflHighlEnergylPhysicsRF2017RFXVW^RFW 5.4 7

187
uΔ≥surΔτΔψtsFoΛFcγ≥rαΔF≥ψΓFkxF≥syττΔtrμΔsFμψFbSγ≥ΓroψFΓΔc≥ysFusμψαFtopSqu≥rπFΔvΔψtsFcoρρΔctΔΓF
byFtγΔFi}ti{FΓΔtΔctorFμψFppFcoρρμsμoψsF≥tFNFsqrt{s}e_FOF}Δ’TFJournalloflHighlEnergylPhysicsRF2017RF
XVW^RFW

5.4 6

186
{Δ≥rcγFΛorFγΔ≥vyFrΔsoψ≥ψcΔsFΓΔc≥yμψαFtoF≥F–ForF¯FbosoψF≥ψΓF≥FpμααsFbosoψFμψFtγΔFqq´flNgObb´flFΛμψ≥ρF
st≥tΔFμψFppFcoρρμsμoψsF≥tFseWY}Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTFPhysicslLettersylSectionlB:lNuclearyl
ElementarylParticlelandlHigh-EnergylPhysicsRF2017RF^^ZRFZaZS[W[

4.2 20

185 uΔ≥surΔτΔψtFoΛFνΔtFp}FcorrΔρ≥tμoψsFμψFxbFQFxbF≥ψΓFppFcoρρμsμoψsF≥tFsvveXT^]}Δ’FwμtγFtγΔFi}ti{F
ΓΔtΔctorTFPhysicslLettersylSectionlB:lNuclearylElementarylParticlelandlHigh-EnergylPhysicsRF2017RF^^ZRFY^aSZVX4.2 15

184 xΔrΛorτ≥ψcΔFoΛFtγΔFi}ti{Ftr≥cπFrΔcoψstructμoψF≥ραorμtγτsFμψFΓΔψsΔFΔψvμroψτΔψtsFμψFtpkFzuψFXTF
EuropeanlPhysicallJournallCRF2017RF^^RF]^Y 4.2 33

183
{Δ≥rcγFΛorFψΔwFpγΔψoτΔψ≥FμψFΔvΔψtsFcoψt≥μψμψαF≥Fs≥τΔSΛρ≥vourFopposμtΔSsμαψFΓμρΔptoψFp≥μrRFνΔtsRF
≥ψΓFρ≥rαΔFτμssμψαFtr≥ψsvΔrsΔFτoτΔψtuτFμψF±norτuρ≥bFsΔΔFtΔxtℓ´ ±norτuρ≥bFsΔΔFtΔxtℓ±norτuρ≥bFsΔΔF
tΔxtℓFcoρρμsμoψsFwμtγFtγΔFi}ti{FΓΔtΔctorTFEuropeanlPhysicallJournallCRF2017RF^^RFWZZ

4.2 8

182
uΔ≥surΔτΔψtFoΛFtγΔF¯¯FproΓuctμoψFcrossFsΔctμoψFμψFprotoψSprotoψFcoρρμsμoψsF≥tFNFsqrt{s}e_FOF}Δ’F
usμψαFtγΔF¯¯FSfFâ��â�� â��Qâ��gâ��â��gQF≥ψΓFNF¯¯toF{Δρρ}^{S}{Δρρ}^{Q}ψuFovΔrρμψΔ{ψu}FOFΓΔc≥yFcγ≥ψψΔρsFwμtγFtγΔFi}ti{F
ΓΔtΔctorTFJournalloflHighlEnergylPhysicsRF2017RFXVW^RFW

5.4 9

181 xrobμψαFtγΔF–FtbFvΔrtΔxFstructurΔFμψFtScγ≥ψψΔρFsμψαρΔStopSqu≥rπFproΓuctμoψF≥ψΓFΓΔc≥yFμψFppF
coρρμsμoψsF≥tFNFsqrt{s}e_FOF}Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTFJournalloflHighlEnergylPhysicsRF2017RFXVW^RFW 5.4 11

180 uΔ≥surΔτΔψtsFoΛFˇ�NX{OF≥ψΓF—NY_^XOFSfFrUˇ�ˇ�FQFˇ�Fâ��FproΓuctμoψFμψFppFcoρρμsμoψsF≥tFNFsqrt{s}e_FOF}Δ’FwμtγF
tγΔFi}ti{FΓΔtΔctorTFJournalloflHighlEnergylPhysicsRF2017RFXVW^RFW 5.4 15

179 uΔ≥surΔτΔψtsFoΛFtopSqu≥rπFp≥μrFtoF¯SbosoψFcrossSsΔctμoψFr≥tμosF≥tFNFsqrt{s}eWYFOFRF_RF^F}Δ’FwμtγFtγΔF
i}ti{FΓΔtΔctorTFJournalloflHighlEnergylPhysicsRF2017RFXVW^RFW 5.4 7
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178 {Δ≥rcγFΛorFρΔptoψSΛρ≥vourSvμoρ≥tμψαFΓΔc≥ysFoΛFtγΔFpμααsF≥ψΓFbosoψsFwμtγFtγΔFi}ti{FΓΔtΔctorTF
EuropeanlPhysicallJournallCRF2017RF^^RF^V 4.2 52

177 xΔrΛorτ≥ψcΔFoΛFtγΔFi}ti{FtrμααΔrFsystΔτFμψFXVW[TFEuropeanlPhysicallJournallCRF2017RF^^RFYW^ 4.2 272

176 zΔcoψstructμoψFoΛFprμτ≥ryFvΔrtμcΔsF≥tFtγΔFi}ti{FΔxpΔrμτΔψtFμψFzuψFWFprotoψSprotoψFcoρρμsμoψsF≥tF
tγΔFtpkTFEuropeanlPhysicallJournallCRF2017RF^^RFYYX 4.2 29

175
uΔ≥surΔτΔψtsFoΛFtγΔFproΓuctμoψFcrossFsΔctμoψFoΛF≥F±norτuρ≥bFsΔΔFtΔxtℓFbosoψFμψF≥ssocμ≥tμoψFwμtγF
νΔtsFμψFcoρρμsμoψsF≥tF±norτuρ≥bFsΔΔFtΔxtℓ´ }Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTFEuropeanlPhysicallJournallCRF
2017RF^^RFY]W

4.2 26

174 xrΔcμsμoψFτΔ≥surΔτΔψtF≥ψΓFμψtΔrprΔt≥tμoψFoΛFμψcρusμvΔFRF≥ψΓFproΓuctμoψFcrossFsΔctμoψsFwμtγFtγΔF
i}ti{FΓΔtΔctorTFEuropeanlPhysicallJournallCRF2017RF^^RFY]^ 4.2 56

173 uΔ≥surΔτΔψtFoΛFνΔtFΛr≥ατΔψt≥tμoψFμψFxbQxbF≥ψΓFcoρρμsμoψsF≥tF}Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorF≥tFtγΔF
tpkTFEuropeanlPhysicallJournallCRF2017RF^^RFY^a 4.2 35

172
{Δ≥rcγFΛorFΓ≥rπFτ≥ttΔrF≥tF±norτuρ≥bFsΔΔFtΔxtℓFμψFΛμψ≥ρFst≥tΔsFcoψt≥μψμψαF≥ψFΔψΔrαΔtμcFpγotoψF≥ψΓF
ρ≥rαΔFτμssμψαFtr≥ψsvΔrsΔFτoτΔψtuτFwμtγFtγΔFi}ti{FΓΔtΔctorTFEuropeanlPhysicallJournallCRF2017RF
^^RFYaY

4.2 52

171
uΔ≥surΔτΔψtFoΛFcγ≥rαΔΓSp≥rtμcρΔFΓμstrμbutμoψsFsΔψsμtμvΔFtoFtγΔFuψΓΔrρyμψαFΔvΔψtFμψFNFsqrt{s}eWYFOF
}Δ’FprotoψSprotoψFcoρρμsμoψsFwμtγFtγΔFi}ti{FΓΔtΔctorF≥tFtγΔFtpkTFJournalloflHighlEnergylPhysicsRF
2017RFXVW^RFW

5.4 9

170 {Δ≥rcγFΛorFΓμrΔctFtopFsqu≥rπFp≥μrFproΓuctμoψFμψFΛμψ≥ρFst≥tΔsFwμtγFtwoFρΔptoψsFμψF}Δ’FcoρρμsμoψsFwμtγF
tγΔFi}ti{FΓΔtΔctorTFEuropeanlPhysicallJournallCRF2017RF^^RF_a_ 4.2 19

169
{Δ≥rcγFΛorFΓμrΔctFtopFsqu≥rπFp≥μrFproΓuctμoψFμψFΔvΔψtsFwμtγF≥FpμααsForF¯FbosoψRF≥ψΓFτμssμψαF
tr≥ψsvΔrsΔFτoτΔψtuτFμψFNFsqrt{s}eWYFOF}Δ’FppFcoρρμsμoψsFwμtγFtγΔFi}ti{FΓΔtΔctorTFJournalloflHighl
EnergylPhysicsRF2017RFXVW^RFW

5.4 7

168
uΔ≥surΔτΔψtFoΛFΓΔtΔctorScorrΔctΔΓFobsΔrv≥bρΔsFsΔψsμtμvΔFtoFtγΔF≥ψoτ≥ρousFproΓuctμoψFoΛFΔvΔψtsF
wμtγFνΔtsF≥ψΓFρ≥rαΔFτμssμψαFtr≥ψsvΔrsΔFτoτΔψtuτFμψFcoρρμsμoψsF≥tF´ }Δ’FusμψαFtγΔFi}ti{FΓΔtΔctorTF
EuropeanlPhysicallJournallCRF2017RF^^RF^][

4.2 10

167 uΔ≥surΔτΔψtFoΛFbSγ≥ΓroψFp≥μrFproΓuctμoψFwμtγFtγΔFi}ti{FΓΔtΔctorFμψFprotoψSprotoψFcoρρμsμoψsF≥tFNF
sqrt{s}e_FOF}Δ’TFJournalloflHighlEnergylPhysicsRF2017RFXVW^RFW 5.4 5

166 {Δ≥rcγFΛorFsupΔrsyττΔtryFμψFΔvΔψtsFwμtγFbSt≥ααΔΓFνΔtsF≥ψΓFτμssμψαFtr≥ψsvΔrsΔFτoτΔψtuτFμψFppF
coρρμsμoψsF≥tFNFsqrt{s}eWYFOF}Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTFJournalloflHighlEnergylPhysicsRF2017RFXVW^RFW 5.4 13

165 rΔtFΔψΔrαyFsc≥ρΔFτΔ≥surΔτΔψtsF≥ψΓFtγΔμrFsystΔτ≥tμcFuψcΔrt≥μψtμΔsFμψFprotoψSprotoψFcoρρμsμoψsF≥tF
seWYFF}Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTFPhysicallReviewlDRF2017RFa]RF 4.9 116

164 {Δ≥rcγFΛorFΓ≥rπFτ≥ttΔrFμψF≥ssocμ≥tμoψFwμtγF≥FpμααsFbosoψFΓΔc≥yμψαFtoFtwoFpγotoψsF≥tFseWYFF}Δ’FwμtγF
tγΔFi}ti{FΓΔtΔctorTFPhysicallReviewlDRF2017RFa]RF 4.9 11

163 uΔ≥surΔτΔψtFoΛFtγΔFμψcρusμvΔFνΔtFcrossSsΔctμoψsFμψFprotoψSprotoψFcoρρμsμoψsF≥tFNFsqrt{s}e_FOF}Δ’FwμtγF
tγΔFi}ti{FΓΔtΔctorTFJournalloflHighlEnergylPhysicsRF2017RFXVW^RFW 5.4 12

162 nΔτtoscopyFwμtγFμΓΔψtμΛμΔΓFcγ≥rαΔΓFpμoψsFμψFprotoψSρΔ≥ΓFcoρρμsμoψsF≥tFsvve[TVXF}Δ’FwμtγFi}ti{TF
PhysicallReviewlCRF2017RFa]RF 2.7 1

161
{Δ≥rcγFΛorFp≥μrFproΓuctμoψFoΛFvΔctorSρμπΔFtopFqu≥rπsFμψFΔvΔψtsFwμtγFoψΔFρΔptoψRFνΔtsRF≥ψΓFτμssμψαF
tr≥ψsvΔrsΔFτoτΔψtuτFμψFNFsqrt{s}eWYFOF}Δ’FppFcoρρμsμoψsFwμtγFtγΔFi}ti{FΓΔtΔctorTFJournalloflHighl
EnergylPhysicsRF2017RFXVW^RFW

5.4 27
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160 qΓΔψtμΛμc≥tμoψF≥ψΓFrΔνΔctμoψFoΛFpμρΔSupFνΔtsF≥tFγμαγFpsΔuΓor≥pμΓμtyFwμtγFtγΔFi}ti{FΓΔtΔctorTF
EuropeanlPhysicallJournallCRF2017RF^^RF[_V 4.2 16

159
uΔ≥surΔτΔψtFoΛFproΓuctμoψFwμtγFtγΔFγ≥Γroψμc≥ρρyFΓΔc≥yμψαFbosoψFrΔcoψstructΔΓF≥sFoψΔForFtwoFνΔtsF
μψFcoρρμsμoψsF≥tFwμtγFi}ti{RF≥ψΓFcoψstr≥μψtsFoψF≥ψoτ≥ρousFα≥uαΔFcoupρμψαsTFEuropeanlPhysicall
JournallCRF2017RF^^RF[]Y

4.2 15

158
{Δ≥rcγFΛorFψΔwFpγΔψoτΔψ≥FμψF≥FρΔptoψFpρusFγμαγFνΔtFτuρtμpρμcμtyFΛμψ≥ρFst≥tΔFwμtγFtγΔFi}ti{F
ΔxpΔrμτΔψtFusμψαFNFsqrt{s}eWYFOF}Δ’FprotoψSprotoψFcoρρμsμoψFΓ≥t≥TFJournalloflHighlEnergylPhysicsRF
2017RFXVW^RFW

5.4 7

157 {Δ≥rcγΔsFΛorFtγΔF¯˛‡FΓΔc≥yFτoΓΔFoΛFtγΔFpμααsFbosoψF≥ψΓFΛorFψΔwFγμαγSτ≥ssFrΔsoψ≥ψcΔsFμψFppF
coρρμsμoψsF≥tFNFsqrt{s}eWYFOF}Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTFJournalloflHighlEnergylPhysicsRF2017RFXVW^RFW 5.4 20

156 {tuΓμΔsFoΛF¯˛‡FproΓuctμoψFμψF≥ssocμ≥tμoψFwμtγF≥FγμαγSτ≥ssFΓμνΔtFsystΔτFμψFppFcoρρμsμoψsF≥tFNFsqrt{s}e_FOF
}Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTFJournalloflHighlEnergylPhysicsRF2017RFXVW^RFW 5.4 7

155 uΔ≥surΔτΔψtsFoΛFtopSqu≥rπFp≥μrFΓμΛΛΔrΔψtμ≥ρFcrossSsΔctμoψsFμψFtγΔFρΔptoψQνΔtsFcγ≥ψψΔρFμψFppF
coρρμsμoψsF≥tFNFsqrt{s}eWYFOF}Δ’FusμψαFtγΔFi}ti{FΓΔtΔctorTFJournalloflHighlEnergylPhysicsRF2017RFXVW^RFW 5.4 12

154 {Δ≥rcγFΛorFψΔwFpγΔψoτΔψ≥FμψFΓμνΔtFΔvΔψtsFusμψαFY^FFΛbâ��WFoΛFppFcoρρμsμoψFΓ≥t≥FcoρρΔctΔΓF≥tFseWYFF}Δ’F
wμtγFtγΔFi}ti{FΓΔtΔctorTFPhysicallReviewlDRF2017RFa]RF 4.9 89

153 {Δ≥rcγFΛorFtopFqu≥rπFΓΔc≥ysFtFSfFqpRFwμtγFpFSfF˛‡˛‡RFμψFNFsqrt{s}eWYFOF}Δ’FppFcoρρμsμoψsFusμψαFtγΔFi}ti{F
ΓΔtΔctorTFJournalloflHighlEnergylPhysicsRF2017RFXVW^RFW 5.4 12

152 {tuΓyFoΛF≥ψΓFproΓuctμoψFμψFcoρρμsμoψsF≥tF≥ψΓFsΔ≥rcγFΛorF≥ψoτ≥ρousFqu≥rtμcFα≥uαΔFcoupρμψαsFwμtγFtγΔF
i}ti{FΔxpΔrμτΔψtTFEuropeanlPhysicallJournallCRF2017RF^^RF]Z] 4.2 11

151 uΔ≥surΔτΔψtsFoΛFtopFqu≥rπFspμψFobsΔrv≥bρΔsFμψFNFtovΔrρμψΔ{t}FOFΔvΔψtsFusμψαFΓμρΔptoψFΛμψ≥ρFst≥tΔsFμψFNF
sqrt{s}e_FOF}Δ’FppFcoρρμsμoψsFwμtγFtγΔFi}ti{FΓΔtΔctorTFJournalloflHighlEnergylPhysicsRF2017RFXVW^RFW 5.4 12

150
{Δ≥rcγFΛorFψΔwFpγΔψoτΔψ≥FwμtγFρ≥rαΔFνΔtFτuρtμpρμcμtμΔsF≥ψΓFτμssμψαFtr≥ψsvΔrsΔFτoτΔψtuτFusμψαF
ρ≥rαΔSr≥ΓμusFνΔtsF≥ψΓFΛρ≥vourSt≥ααμψαF≥tFi}ti{FμψFWYF}Δ’FppFcoρρμsμoψsTFJournalloflHighlEnergylPhysics
RF2017RFXVW^RFW

5.4 8

149 }opSqu≥rπFτ≥ssFτΔ≥surΔτΔψtFμψFtγΔF≥ρρSγ≥ΓroψμcFNFtovΔrρμψΔ{t}FOFΓΔc≥yFcγ≥ψψΔρF≥tFNFsqrt{s}e_FOF}Δ’F
wμtγFtγΔFi}ti{FΓΔtΔctorTFJournalloflHighlEnergylPhysicsRF2017RFXVW^RFW 5.4 6

148 uΔ≥surΔτΔψtFoΛFtγΔFlrΔρρS ≥ψFtrμpρΔSΓμΛΛΔrΔψtμ≥ρFcrossFsΔctμoψFμψFppFcoρρμsμoψsF≥tFNFsqrt{s}e_FOF}Δ’TF
JournalloflHighlEnergylPhysicsRF2017RFXVW^RFW 5.4 16

147 {Δ≥rcγFΛorF≥Fsc≥ρ≥rFp≥rtψΔrFoΛFtγΔFtopFqu≥rπFμψFtγΔFνΔtsFpρusFτμssμψαFtr≥ψsvΔrsΔFτoτΔψtuτFΛμψ≥ρF
st≥tΔF≥tFNFsqrt{s}eWYFOF}Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTFJournalloflHighlEnergylPhysicsRF2017RFXVW^RFW 5.4 30

146
{Δ≥rcγFΛorFsupΔrsyττΔtryFμψFΛμψ≥ρFst≥tΔsFwμtγFtwoFs≥τΔSsμαψForFtγrΔΔFρΔptoψsF≥ψΓFνΔtsFusμψαFY]FΛbâ��WF
oΛFNFsqrt{s}eWYFOF}Δ’FppFcoρρμsμoψFΓ≥t≥FwμtγFtγΔFi}ti{FΓΔtΔctorTFJournalloflHighlEnergylPhysicsRF2017RF
XVW^RFW

5.4 22

145
{Δ≥rcγFΛorFp≥μrFproΓuctμoψFoΛFγΔ≥vyFvΔctorSρμπΔFqu≥rπsFΓΔc≥yμψαFtoFγμαγSpF}F–FbosoψsF≥ψΓFbFqu≥rπsF
μψFtγΔFρΔptoψSpρusSνΔtsFΛμψ≥ρFst≥tΔFμψFppFcoρρμsμoψsF≥tFNFsqrt{s}eWYFOF}Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTF
JournalloflHighlEnergylPhysicsRF2017RFXVW^RFW

5.4 29

144 {tuΓyFoΛFtγΔFτ≥tΔrμ≥ρFoΛFtγΔFi}ti{FμψψΔrFΓΔtΔctorFΛorFzuψFXFoΛFtγΔFtpkTFJournalloflInstrumentationRF
2017RFWXRFxWXVVaSxWXVVa 1 19

143 uΔ≥surΔτΔψtFoΛFtγΔFπFtFspρμttμψαFsc≥ρΔsFμψF¯FSfFâ��â��FΔvΔψtsFμψFppFcoρρμsμoψsF≥tFNFsqrt{s}e_FOF}Δ’FwμtγFtγΔF
i}ti{FΓΔtΔctorTFJournalloflHighlEnergylPhysicsRF2017RFXVW^RFW 5.4 3
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142
iψ≥ρysμsFoΛFtγΔF–tbFvΔrtΔxFΛroτFtγΔFτΔ≥surΔτΔψtFoΛFtrμpρΔSΓμΛΛΔrΔψtμ≥ρF≥ψαuρ≥rFΓΔc≥yFr≥tΔsFoΛF
sμψαρΔFtopFqu≥rπsFproΓucΔΓFμψFtγΔFtScγ≥ψψΔρF≥tFNFsqrt{s}e_FOF}Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTFJournallofl
HighlEnergylPhysicsRF2017RFXVW^RFW

5.4 7

141 mvμΓΔψcΔFΛorFtγΔFNFptoFbovΔrρμψΔ{b}FOFΓΔc≥yFwμtγFtγΔFi}ti{FΓΔtΔctorTFJournalloflHighlEnergylPhysicsRF
2017RFXVW^RFW 5.4 50

140
{Δ≥rcγFΛorFψΔwFγμαγSτ≥ssFpγΔψoτΔψ≥FμψFtγΔFΓμρΔptoψFΛμψ≥ρFst≥tΔFusμψαFY]FΛbâ��WFoΛFprotoψSprotoψF
coρρμsμoψFΓ≥t≥F≥tFNFsqrt{s}eWYFOF}Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTFJournalloflHighlEnergylPhysicsRF2017RF
XVW^RFW

5.4 126

139 lΔtΔrτμψ≥tμoψFoΛFtγΔFstroψαFcoupρμψαFcoψst≥ψtFΛroτFtr≥ψsvΔrsΔFΔψΔrαySΔψΔrαyFcorrΔρ≥tμoψsFμψF
τuρtμνΔtFΔvΔψtsF≥tFusμψαFtγΔFi}ti{FΓΔtΔctorTFEuropeanlPhysicallJournallCRF2017RF^^RF_^X 4.2 19

138 {Δ≥rcγFΛorFsqu≥rπsF≥ψΓFαρuμψosFμψFΔvΔψtsFwμtγF≥ψFμsoρ≥tΔΓFρΔptoψRFνΔtsRF≥ψΓFτμssμψαFtr≥ψsvΔrsΔF
τoτΔψtuτF≥tFseWYFF}Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTFPhysicallReviewlDRF2017RFa]RF 4.9 17

137 }γΔFnww}FNnr≥ατΔψt≥tμoψFwΛF}≥rαΔtOFmxpΔrμτΔψtF2017RF 3

136 xΔrΛorτ≥ψcΔFoΛFtγΔFi}ti{F}r≥ψsμtμoψFz≥Γμ≥tμoψF}r≥cπΔrFμψFzuψFWFoΛFtγΔFtpkbFtr≥cπΔrFpropΔrtμΔsTF
JournalloflInstrumentationRF2017RFWXRFxV[VVXSxV[VVX 1 7

135 iFτΔ≥surΔτΔψtFoΛFτ≥tΔrμ≥ρFμψFtγΔFi}ti{Ftr≥cπΔrFusμψαFsΔcoψΓ≥ryFγ≥ΓroψμcFμψtΔr≥ctμoψsFμψF^F
}Δ’ppcoρρμsμoψsTFJournalloflInstrumentationRF2016RFWWRFxWWVXVSxWWVXV 1 7

134 {Δ≥rcγFΛorFsc≥ρ≥rFρΔptoqu≥rπsFμψppcoρρμsμoψsF≥tFJsqrt{s}JFeFWYF}Δ’FwμtγFtγΔFi}ti{FΔxpΔrμτΔψtTFNewl
JournalloflPhysicsRF2016RFW_RFVaYVW] 2.9 51

133 {Δ≥rcγFΛorFpμααsF≥ψΓF¯FjosoψFlΔc≥ysFtoFg˛‡FwμtγFtγΔFi}ti{FlΔtΔctorTFPhysicallReviewlLettersRF2016RF
WW^RFWWW_VX 7.4 5

132
uΔ≥surΔτΔψtFoΛFtγΔFΓμΛΛΔrΔψtμ≥ρFcrossSsΔctμoψFoΛFγμαγρyFboostΔΓFtopFqu≥rπsF≥sF≥FΛuψctμoψFoΛFtγΔμrF
tr≥ψsvΔrsΔFτoτΔψtuτFμψFse_FF}Δ’FprotoψSprotoψFcoρρμsμoψsFusμψαFtγΔFi}ti{FΓΔtΔctorTFPhysicall
ReviewlDRF2016RFaYRF

4.9 30

131 {Δ≥rcγFΛorFtγΔFΔρΔctrowΔ≥πFproΓuctμoψFoΛFsupΔrsyττΔtrμcFp≥rtμcρΔsFμψFse_FF}Δ’FppFcoρρμsμoψsFwμtγF
tγΔFi}ti{FΓΔtΔctorTFPhysicallReviewlDRF2016RFaYRF 4.9 46

130 uΔ≥surΔτΔψtFoΛFνΔtFcγ≥rαΔFμψFΓμνΔtFΔvΔψtsFΛroτFse_FF}Δ’FppFcoρρμsμoψsFwμtγFtγΔFi}ti{FΓΔtΔctorTF
PhysicallReviewlDRF2016RFaYRF 4.9 18

129 uΔ≥surΔτΔψtFoΛFtγΔFcorrΔρ≥tμoψFbΔtwΔΔψFtγΔFpoρ≥rF≥ψαρΔsFoΛFρΔptoψsFΛroτFtopFqu≥rπFΓΔc≥ysFμψFtγΔF
γΔρμcμtyFb≥sμsF≥tFse^FF}Δ’FusμψαFtγΔFi}ti{FΓΔtΔctorTFPhysicallReviewlDRF2016RFaYRF 4.9 10

128 {Δ≥rcγFΛorFτ≥αψΔtμcFτoψopoρΔsF≥ψΓFst≥bρΔFp≥rtμcρΔsFwμtγFγμαγFΔρΔctrμcFcγ≥rαΔsFμψF_F}Δ’FppFcoρρμsμoψsF
wμtγFtγΔFi}ti{FΓΔtΔctorTFPhysicallReviewlDRF2016RFaYRF 4.9 34

127 {Δ≥rcγFΛorFΓ≥rπFτ≥ttΔrFproΓucΔΓFμψF≥ssocμ≥tμoψFwμtγF≥FpμααsFbosoψFΓΔc≥yμψαFtoFtwoFbottoτFqu≥rπsF
μψFppFcoρρμsμoψsF≥tFse_FF}Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTFPhysicallReviewlDRF2016RFaYRF 4.9 16

126 uΔ≥surΔτΔψtsFoΛF–´–¯FproΓuctμoψFcrossFsΔctμoψsFμψFppFcoρρμsμoψsF≥tFse_FF}Δ’FwμtγFtγΔFi}ti{F
ΓΔtΔctorF≥ψΓFρμτμtsFoψF≥ψoτ≥ρousFα≥uαΔFbosoψFsΔρΛScoupρμψαsTFPhysicallReviewlDRF2016RFaYRF 4.9 47

125
{Δ≥rcγFΛorFtγΔFst≥ψΓ≥rΓFτoΓΔρFpμααsFbosoψFproΓucΔΓFμψF≥ssocμ≥tμoψFwμtγF≥FvΔctorFbosoψF≥ψΓF
ΓΔc≥yμψαFμψtoF≥Ft≥uFp≥μrFμψFppFcoρρμsμoψsF≥tFse_FF}Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTFPhysicallReviewlDRF
2016RFaYRF

4.9 3

(2016-2017)
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124 uΔ≥surΔτΔψtsFoΛF¯˛‡F≥ψΓF¯˛‡˛‡FproΓuctμoψFμψFppFcoρρμsμoψsF≥tFse_FF}Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTF
PhysicallReviewlDRF2016RFaYRF 4.9 29

123 {Δ≥rcγFΛorFτΔt≥st≥bρΔFγΔ≥vyFcγ≥rαΔΓFp≥rtμcρΔsFwμtγFρ≥rαΔFμoψμz≥tμoψFΔψΔrαyFρossFμψFppFcoρρμsμoψsF≥tF
seWYFF}Δ’FusμψαFtγΔFi}ti{FΔxpΔrμτΔψtTFPhysicallReviewlDRF2016RFaYRF 4.9 31

122 uΔ≥surΔτΔψtFoΛFtγΔF¯¯FxroΓuctμoψFkrossF{ΔctμoψFμψFppFkoρρμsμoψsF≥tFsqrt±sℓeWYFF}Δ’FwμtγFtγΔFi}ti{F
lΔtΔctorTFPhysicallReviewlLettersRF2016RFWW]RFWVW_VW 7.4 25

121 wbsΔrv≥tμoψFoΛFtoψαSz≥ψαΔFmρρμptμcFizμτutγ≥ρFiψμsotropμΔsFμψFsqrt±sℓeWYF≥ψΓFXT^]´ }Δ’FppFkoρρμsμoψsF
wμtγFtγΔFi}ti{FlΔtΔctorTFPhysicallReviewlLettersRF2016RFWW]RFW^XYVW 7.4 140

120
uΔ≥surΔτΔψtFoΛFtγΔFtt´flFproΓuctμoψFcrossSsΔctμoψFusμψαFΔ˛…FΔvΔψtsFwμtγFbSt≥ααΔΓFνΔtsFμψFppFcoρρμsμoψsF
≥tFseWY}Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTFPhysicslLettersylSectionlB:lNuclearylElementarylParticlelandl
High-EnergylPhysicsRF2016RF^]WRFWY]SW[^

4.2 47

119 zΔcoψstructμoψFoΛFγ≥ΓroψμcFΓΔc≥yFproΓuctsFoΛFt≥uFρΔptoψsFwμtγFtγΔFi}ti{FΔxpΔrμτΔψtTFEuropeanl
PhysicallJournallCRF2016RF^]RFXa[ 4.2 28

118 xΔrΛorτ≥ψcΔFoΛFpμρΔSupFτμtμα≥tμoψFtΔcγψμquΔsFΛorFνΔtsFμψF±norτuρ≥bFsΔΔFtΔxtℓFcoρρμsμoψsF≥tF±norτuρ≥bF
sΔΔFtΔxtℓ´ }Δ’FusμψαFtγΔFi}ti{FΓΔtΔctorTFEuropeanlPhysicallJournallCRF2016RF^]RF[_W 4.2 148

117 uΔ≥surΔτΔψtFoΛFtγΔFqψΔρ≥stμcFxrotoψSxrotoψFkrossF{ΔctμoψF≥tFsqrt±sℓeWYFF}Δ’FwμtγFtγΔFi}ti{F
lΔtΔctorF≥tFtγΔFtpkTFPhysicallReviewlLettersRF2016RFWW^RFW_XVVX 7.4 92

116
uΔ≥surΔτΔψtsFoΛFtγΔFpμααsFbosoψFproΓuctμoψF≥ψΓFΓΔc≥yFr≥tΔsF≥ψΓFcoψstr≥μψtsFoψFμtsFcoupρμψαsF
ΛroτF≥FcoτbμψΔΓFi}ti{F≥ψΓFku{F≥ψ≥ρysμsFoΛFtγΔFtpkFppFcoρρμsμoψFΓ≥t≥F≥tFNFsqrt{s}e^FOF≥ψΓF_F}Δ’TF
JournalloflHighlEnergylPhysicsRF2016RFXVW]RFW

5.4 364

115 uΔ≥surΔτΔψtFoΛFtγΔFcγ≥rαΔΓSp≥rtμcρΔFτuρtμpρμcμtyFμψsμΓΔFνΔtsFΛroτF±norτuρ≥bFsΔΔFtΔxtℓ±norτuρ≥bFsΔΔF
tΔxtℓ´ FcoρρμsμoψsFwμtγFtγΔFi}ti{FΓΔtΔctorTFEuropeanlPhysicallJournallCRF2016RF^]RFYXX 4.2 35

114 uΔ≥surΔτΔψtFoΛFνΔtF≥ctμvμtyFμψFtopFqu≥rπFΔvΔψtsFusμψαFtγΔFΔ˛…FΛμψ≥ρFst≥tΔFwμtγFtwoFbSt≥ααΔΓFνΔtsFμψFppF
coρρμsμoψsF≥tFNFsqrt{s}e_FOF}Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTFJournalloflHighlEnergylPhysicsRF2016RFXVW]RFW 5.4 4

113
uΔ≥surΔτΔψtFoΛFtγΔFtr≥ψsvΔrsΔFτoτΔψtuτF≥ψΓF±norτuρ≥bFsΔΔFtΔxtℓFΓμstrμbutμoψsFoΛFlrΔρρS ≥ψF
ρΔptoψFp≥μrsFμψFprotoψSprotoψFcoρρμsμoψsF≥tF±norτuρ≥bFsΔΔFtΔxtℓ´ }Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTF
EuropeanlPhysicallJournallCRF2016RF^]RFXaW

4.2 63

112
uΔ≥surΔτΔψtFoΛFΛμΓucμ≥ρFΓμΛΛΔrΔψtμ≥ρFcrossFsΔctμoψsFoΛFαρuoψSΛusμoψFproΓuctμoψFoΛFpμααsFbosoψsF
ΓΔc≥yμψαFtoF––FPSfΔ˛‰˛…˛‰FwμtγFtγΔFi}ti{FΓΔtΔctorF≥tFNFsqrt{s}e_FOF}Δ’TFJournalloflHighlEnergylPhysicsRF
2016RFXVW]RFW

5.4 13

111 uΔ≥surΔτΔψtsFoΛFtγΔFcγ≥rαΔF≥syττΔtryFμψFtopSqu≥rπFp≥μrFproΓuctμoψFμψFtγΔFΓμρΔptoψFΛμψ≥ρFst≥tΔF≥tF
se_FF}Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTFPhysicallReviewlDRF2016RFaZRF 4.9 4

110 {Δ≥rcγFΛorFψΔwFpγΔψoτΔψ≥FμψFΔvΔψtsFwμtγF≥FpγotoψF≥ψΓFτμssμψαFtr≥ψsvΔrsΔFτoτΔψtuτFμψFppF
coρρμsμoψsF≥tFNFsqrt{s}eWYFOF}Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTFJournalloflHighlEnergylPhysicsRF2016RFXVW]RFW 5.4 13

109 iFsΔ≥rcγFΛorFtopFsqu≥rπsFwμtγFzSp≥rμtySvμoρ≥tμψαFΓΔc≥ysFtoF≥ρρSγ≥ΓroψμcFΛμψ≥ρFst≥tΔsFwμtγFtγΔFi}ti{F
ΓΔtΔctorFμψFNFsqrt{s}e_FOF}Δ’FprotoψSprotoψFcoρρμsμoψsTFJournalloflHighlEnergylPhysicsRF2016RFXVW]RFW 5.4 10

108 qΓΔψtμΛμc≥tμoψFoΛFγμαγFtr≥ψsvΔrsΔFτoτΔψtuτFtopFqu≥rπsFμψFppFcoρρμsμoψsF≥tFNFsqrt{s}e_FOF}Δ’FwμtγFtγΔF
i}ti{FΓΔtΔctorTFJournalloflHighlEnergylPhysicsRF2016RFXVW]RFW 5.4 13

107 iFsΔ≥rcγFΛorF≥ψFΔxcμtΔΓFτuoψFΓΔc≥yμψαFtoF≥FτuoψF≥ψΓFtwoFνΔtsFμψppcoρρμsμoψsF≥tF
Jsqrt{s}cec_c{rτ{}Δ’}}JFwμtγFtγΔFi}ti{FΓΔtΔctorTFNewlJournalloflPhysicsRF2016RFW_RFV^YVXW 2.9 1

Silvia Biondi
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106 jΔ≥τSμψΓucΔΓF≥ψΓFcosτμcSr≥yFb≥cπαrouψΓsFobsΔrvΔΓFμψFtγΔFi}ti{FΓΔtΔctorFΓurμψαFtγΔFtpkFXVWXF
protoψSprotoψFruψψμψαFpΔrμoΓTFJournalloflInstrumentationRF2016RFWWRFxV[VWYSxV[VWY 1 8

105 uΔ≥surΔτΔψtFoΛFtopFqu≥rπFp≥μrFΓμΛΛΔrΔψtμ≥ρFcrossFsΔctμoψsFμψFtγΔFΓμρΔptoψFcγ≥ψψΔρFμψFppFcoρρμsμoψsF≥tF
se^F≥ψΓF_F}Δ’FwμtγFi}ti{TFPhysicallReviewlDRF2016RFaZRF 4.9 13

104 uΔ≥surΔτΔψtsFoΛFtopSqu≥rπFp≥μrFΓμΛΛΔrΔψtμ≥ρFcrossSsΔctμoψsFμψFtγΔFρΔptoψQνΔtsFcγ≥ψψΔρFμψFcoρρμsμoψsF
≥tF±norτuρ≥bFsΔΔFtΔxtℓFusμψαFtγΔFi}ti{FΓΔtΔctorTFEuropeanlPhysicallJournallCRF2016RF^]RF[Y_ 4.2 48

103
{Δ≥rcγFΛorFp≥μrFproΓuctμoψFoΛFαρuμψosFΓΔc≥yμψαFvμ≥FstopF≥ψΓFsbottoτFμψFΔvΔψtsFwμtγFbSνΔtsF≥ψΓFρ≥rαΔF
τμssμψαFtr≥ψsvΔrsΔFτoτΔψtuτFμψFppFcoρρμsμoψsF≥tFseWYFF}Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTFPhysicall
ReviewlDRF2016RFaZRF

4.9 24

102 {Δ≥rcγFΛorFp≥μrFproΓuctμoψFoΛFpμααsFbosoψsFμψFtγΔFbb´flbb´flFΛμψ≥ρFst≥tΔFusμψαFprotoψSprotoψFcoρρμsμoψsF
≥tFseWYFF}Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTFPhysicallReviewlDRF2016RFaZRF 4.9 35

101 uΔ≥surΔτΔψtFoΛFΔxcρusμvΔF˛‡˛‡Sf–Q–â��FproΓuctμoψF≥ψΓFsΔ≥rcγFΛorFΔxcρusμvΔFpμααsFbosoψFproΓuctμoψFμψF
ppFcoρρμsμoψsF≥tFse_FF}Δ’FusμψαFtγΔFi}ti{FΓΔtΔctorTFPhysicallReviewlDRF2016RFaZRF 4.9 23

100
uΔ≥surΔτΔψtFoΛFtγΔFΓμΛΛΔrΔψtμ≥ρFcrossSsΔctμoψsFoΛFproτptF≥ψΓFψoψSproτptFproΓuctμoψFoΛF±norτuρ≥bF
sΔΔFtΔxtℓF≥ψΓF±norτuρ≥bFsΔΔFtΔxtℓFμψFcoρρμsμoψsF≥tF±norτuρ≥bFsΔΔFtΔxtℓF≥ψΓF_´ }Δ’FwμtγFtγΔFi}ti{F
ΓΔtΔctorTFEuropeanlPhysicallJournallCRF2016RF^]RFX_Y

4.2 42

99 tuτμψosμtyFΓΔtΔrτμψ≥tμoψFμψFcoρρμsμoψsF≥tF±norτuρ≥bFsΔΔFtΔxtℓFeF_F}Δ’FusμψαFtγΔFi}ti{FΓΔtΔctorF≥tF
tγΔFtpkTFEuropeanlPhysicallJournallCRF2016RF^]RF][Y 4.2 188

98
{Δ≥rcγFΛorFsqu≥rπsF≥ψΓFαρuμψosFμψFΔvΔψtsFwμtγFγ≥Γroψμc≥ρρyFΓΔc≥yμψαFt≥uFρΔptoψsRFνΔtsF≥ψΓFτμssμψαF
tr≥ψsvΔrsΔFτoτΔψtuτFμψFprotoψSprotoψFcoρρμsμoψsF≥tF±norτuρ≥bFsΔΔFtΔxtℓ´ }Δ’FrΔcorΓΔΓFwμtγFtγΔF
i}ti{FΓΔtΔctorTFEuropeanlPhysicallJournallCRF2016RF^]RF]_Y

4.2 7

97 uΔ≥surΔτΔψtFoΛFtγΔF≥ψαuρ≥rFcoΔΛΛμcμΔψtsFμψF¯SbosoψFΔvΔψtsFusμψαFΔρΔctroψF≥ψΓFτuoψFp≥μrsFΛroτF
Γ≥t≥Ft≥πΔψF≥tFNFsqrt{s}e_FOF}Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTFJournalloflHighlEnergylPhysicsRF2016RFXVW]RFW 5.4 20

96 {Δ≥rcγΔsFΛorFγΔ≥vyFΓμbosoψFrΔsoψ≥ψcΔsFμψFppFcoρρμsμoψsF≥tFNFsqrt{s}eWYFOF}Δ’FwμtγFtγΔFi}ti{F
ΓΔtΔctorTFJournalloflHighlEnergylPhysicsRF2016RFXVW]RFW 5.4 20

95 l≥rπFτ≥ttΔrFμψtΔrprΔt≥tμoψsFoΛFi}ti{FsΔ≥rcγΔsFΛorFtγΔFΔρΔctrowΔ≥πFproΓuctμoψFoΛFsupΔrsyττΔtrμcF
p≥rtμcρΔsFμψFNFsqrt{s}e_FOF}Δ’FprotoψSprotoψFcoρρμsμoψsTFJournalloflHighlEnergylPhysicsRF2016RFXVW]RFW 5.4 16

94
{Δ≥rcγFΛorFtγΔF{t≥ψΓ≥rΓFuoΓΔρFpμααsFbosoψFΓΔc≥yμψαFμψtoFNFbovΔrρμψΔ{b}FOFproΓucΔΓFμψF≥ssocμ≥tμoψF
wμtγFtopFqu≥rπsFΓΔc≥yμψαFγ≥Γroψμc≥ρρyFμψFppFcoρρμsμoψsF≥tFNFsqrt{s}e_FOF}Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTF
JournalloflHighlEnergylPhysicsRF2016RFXVW]RFW

5.4 16

93 uΔ≥surΔτΔψtFoΛFtγΔFkxSvμoρ≥tμψαFpγ≥sΔFgFsF≥ψΓFtγΔFjFVFsFτΔsoψFΓΔc≥yFwμΓtγFΓμΛΛΔrΔψcΔFwμtγFjFVFsF
FSfFrUˇ�gFΓΔc≥ysFμψFi}ti{TFJournalloflHighlEnergylPhysicsRF2016RFXVW]RFW 5.4 10

92
{Δ≥rcγFΛorFsqu≥rπsF≥ψΓFαρuμψosFμψFΛμψ≥ρFst≥tΔsFwμtγFνΔtsF≥ψΓFτμssμψαFtr≥ψsvΔrsΔFτoτΔψtuτF≥tF
±norτuρ≥bFsΔΔFtΔxtℓFeWYF±norτuρ≥bFsΔΔFtΔxtℓwμtγFtγΔFi}ti{FΓΔtΔctorTFEuropeanlPhysicallJournallCRF
2016RF^]RFYaX

4.2 53

91 uΔ≥surΔτΔψtFoΛFtγΔFΓoubρΔSΓμΛΛΔrΔψtμ≥ρFγμαγSτ≥ssFlrΔρρS ≥ψFcrossFsΔctμoψFμψFppFcoρρμsμoψsF≥tFNF
sqrt{s}e_FOF}Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTFJournalloflHighlEnergylPhysicsRF2016RFXVW]RFW 5.4 24

90 iFsΔ≥rcγFΛorFproτptFρΔptoψSνΔtsFμψFppFcoρρμsμoψsF≥tFNFsqrt{τ≥tγrτ{s}}e_FOF}Δ’FwμtγFtγΔFi}ti{F
ΓΔtΔctorTFJournalloflHighlEnergylPhysicsRF2016RFXVW]RFW 5.4 22

89 {Δ≥rcγFΛorFψΔwFpγΔψoτΔψ≥FwμtγFpγotoψQνΔtFΔvΔψtsFμψFprotoψSprotoψFcoρρμsμoψsF≥tFNFsqrt{s}eWYFOF}Δ’F
wμtγFtγΔFi}ti{FΓΔtΔctorTFJournalloflHighlEnergylPhysicsRF2016RFXVW]RFW 5.4 12

(2016-2016)
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88 uΔ≥surΔτΔψtFoΛFtγΔFproΓuctμoψFcrossSsΔctμoψFoΛF≥FsμψαρΔFtopFqu≥rπFμψF≥ssocμ≥tμoψFwμtγF≥F–FbosoψF≥tF
_F}Δ’FwμtγFtγΔFi}ti{FΔxpΔrμτΔψtTFJournalloflHighlEnergylPhysicsRF2016RFXVW]RFW 5.4 12

87 {Δ≥rcγFΛorFtγΔFproΓuctμoψFoΛFsμψαρΔFvΔctorSρμπΔF≥ψΓFΔxcμtΔΓFqu≥rπsFμψFtγΔF–tFΛμψ≥ρFst≥tΔFμψFppF
coρρμsμoψsF≥tFNFsqrt{s}e_FOF}Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTFJournalloflHighlEnergylPhysicsRF2016RFXVW]RFW 5.4 14

86 {Δ≥rcγFΛorFstroψαFαr≥vμtyFμψFτuρtμνΔtFΛμψ≥ρFst≥tΔsFproΓucΔΓFμψFppFcoρρμsμoψsF≥tFNFsqrt{s}eWYFOF}Δ’FusμψαF
tγΔFi}ti{FΓΔtΔctorF≥tFtγΔFtpkTFJournalloflHighlEnergylPhysicsRF2016RFXVW]RFW 5.4 12

85 uΔ≥surΔτΔψtsFoΛFΛourSρΔptoψFproΓuctμoψFμψFppFcoρρμsμoψsF≥tFse_´ }Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTF
PhysicslLettersylSectionlB:lNuclearylElementarylParticlelandlHigh-EnergylPhysicsRF2016RF^[YRF[[XS[^X 4.2 15

84
uΔ≥surΔτΔψtFoΛFtγΔFcγ≥rαΔF≥syττΔtryFμψFγμαγρyFboostΔΓFtopSqu≥rπFp≥μrFproΓuctμoψFμψFse_´ }Δ’FppF
coρρμsμoψFΓ≥t≥FcoρρΔctΔΓFbyFtγΔFi}ti{FΔxpΔrμτΔψtTFPhysicslLettersylSectionlB:lNuclearylElementaryl
ParticlelandlHigh-EnergylPhysicsRF2016RF^[]RF[XS^W

4.2 11

83
uΔ≥surΔτΔψtFoΛFtγΔFΓΔpΔψΓΔψcΔFoΛFtr≥ψsvΔrsΔFΔψΔrαyFproΓuctμoψF≥tFρ≥rαΔFpsΔuΓor≥pμΓμtyFoψFtγΔF
γ≥rΓSsc≥ttΔrμψαFπμψΔτ≥tμcsFoΛFprotoψâ��protoψFcoρρμsμoψsF≥tFseXT^]´ }Δ’FwμtγFi}ti{TFPhysicslLettersyl
SectionlB:lNuclearylElementarylParticlelandlHigh-EnergylPhysicsRF2016RF^[]RFWVSX_

4.2 9

82
{Δ≥rcγFΛorFψΔwFpγΔψoτΔψ≥FμψFΛμψ≥ρFst≥tΔsFwμtγFρ≥rαΔFνΔtFτuρtμpρμcμtμΔsF≥ψΓFτμssμψαFtr≥ψsvΔrsΔF
τoτΔψtuτFwμtγFi}ti{FusμψαFseWY´ }Δ’Fprotoψâ��protoψFcoρρμsμoψsTFPhysicslLettersylSectionlB:lNuclearyl
ElementarylParticlelandlHigh-EnergylPhysicsRF2016RF^[^RFYYZSY[[

4.2 21

81
{Δ≥rcγFΛorFsμψαρΔFproΓuctμoψFoΛF≥FvΔctorSρμπΔFqu≥rπFvμ≥F≥FγΔ≥vyFαρuoψFμψFtγΔFZbFΛμψ≥ρFst≥tΔFwμtγFtγΔF
i}ti{FΓΔtΔctorFμψFppFcoρρμsμoψsF≥tFse_´ }Δ’TFPhysicslLettersylSectionlB:lNuclearylElementarylParticlel
andlHigh-EnergylPhysicsRF2016RF^[_RFXZaSX]_

4.2 13

80
{Δ≥rcγFΛorFψΔwFpγΔψoτΔψ≥FμψFΓμνΔtFτ≥ssF≥ψΓF≥ψαuρ≥rFΓμstrμbutμoψsFΛroτFppFcoρρμsμoψsF≥tFseWY´ }Δ’F
wμtγFtγΔFi}ti{FΓΔtΔctorTFPhysicslLettersylSectionlB:lNuclearylElementarylParticlelandlHigh-Energyl
PhysicsRF2016RF^[ZRFYVXSYXX

4.2 104

79
mvμΓΔψcΔFΛorFsμψαρΔFtopSqu≥rπFproΓuctμoψFμψFtγΔFsScγ≥ψψΔρFμψFprotoψâ��protoψFcoρρμsμoψsF≥tFse_´ }Δ’F
wμtγFtγΔFi}ti{FΓΔtΔctorFusμψαFtγΔFu≥trμxFmρΔτΔψtFuΔtγoΓTFPhysicslLettersylSectionlB:lNuclearyl
ElementarylParticlelandlHigh-EnergylPhysicsRF2016RF^[]RFXX_SXZ]

4.2 25

78 kγ≥rαΔΓSp≥rtμcρΔFΓμstrμbutμoψsFμψFseWY´ }Δ’FppFμψtΔr≥ctμoψsFτΔ≥surΔΓFwμtγFtγΔFi}ti{FΓΔtΔctorF≥tF
tγΔFtpkTFPhysicslLettersylSectionlB:lNuclearylElementarylParticlelandlHigh-EnergylPhysicsRF2016RF^[_RF]^S__4.2 44

77 koτbμψ≥tμoψFoΛFsΔ≥rcγΔsFΛorF––RF–¯RF≥ψΓF¯¯FrΔsoψ≥ψcΔsFμψFppFcoρρμsμoψsF≥tFse_´ }Δ’FwμtγFtγΔFi}ti{F
ΓΔtΔctorTFPhysicslLettersylSectionlB:lNuclearylElementarylParticlelandlHigh-EnergylPhysicsRF2016RF^[[RFX_[SYV[4.2 27

76 qΓΔψtμΛμc≥tμoψFoΛFboostΔΓRFγ≥Γroψμc≥ρρyFΓΔc≥yμψαFbosoψsF≥ψΓFcoτp≥rμsoψsFwμtγFi}ti{FΓ≥t≥Ft≥πΔψF≥tF
±norτuρ≥bFsΔΔFtΔxtℓ´ }Δ’TFEuropeanlPhysicallJournallCRF2016RF^]RFW[Z 4.2 44

75 {Δ≥rcγFΛorFψΔwFpγΔψoτΔψ≥FμψFΔvΔψtsFwμtγF≥tFρΔ≥stFtγrΔΔFpγotoψsFcoρρΔctΔΓFμψFcoρρμsμoψsF≥tF±norτuρ≥bF
sΔΔFtΔxtℓFeF_F}Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTFEuropeanlPhysicallJournallCRF2016RF^]RFXWV 4.2 53

74 xrobμψαFρΔptoψFΛρ≥vourFvμoρ≥tμoψFvμ≥FψΔutrμψoρΔssF±norτuρ≥bFsΔΔFtΔxtℓFΓΔc≥ysFwμtγFtγΔFi}ti{F
ΓΔtΔctorTFEuropeanlPhysicallJournallCRF2016RF^]RFXYX 4.2 12

73 iFψΔwFτΔtγoΓFtoFΓμstμψαuμsγFγ≥Γroψμc≥ρρyFΓΔc≥yμψαFboostΔΓFbosoψsFΛroτFbosoψsFusμψαFtγΔFi}ti{F
ΓΔtΔctorTFEuropeanlPhysicallJournallCRF2016RF^]RFXY_ 4.2 6

72 {Δ≥rcγFΛorFsupΔrsyττΔtryF≥tF±norτuρ≥bFsΔΔFtΔxtℓ´ }Δ’FμψFΛμψ≥ρFst≥tΔsFwμtγFνΔtsF≥ψΓFtwoFs≥τΔSsμαψF
ρΔptoψsForFtγrΔΔFρΔptoψsFwμtγFtγΔFi}ti{FΓΔtΔctorTFEuropeanlPhysicallJournallCRF2016RF^]RFX[a 4.2 48

71 {Δ≥rcγFΛorFμψvμsμbρΔFΓΔc≥ysFoΛF≥FpμααsFbosoψFusμψαFvΔctorSbosoψFΛusμoψFμψFppFcoρρμsμoψsF≥tFNFsqrt{s}e_FOF
}Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTFJournalloflHighlEnergylPhysicsRF2016RFXVW]RFW 5.4 45
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70
{Δ≥rcγFΛorF≥ψoτ≥ρousFcoupρμψαsFμψFtγΔF–FtbFvΔrtΔxFΛroτFtγΔFτΔ≥surΔτΔψtFoΛFΓoubρΔFΓμΛΛΔrΔψtμ≥ρF
≥ψαuρ≥rFΓΔc≥yFr≥tΔsFoΛFsμψαρΔFtopFqu≥rπsFproΓucΔΓFμψFtγΔFtScγ≥ψψΔρFwμtγFtγΔFi}ti{FΓΔtΔctorTF
JournalloflHighlEnergylPhysicsRF2016RFXVW]RFWSZ]

5.4 12

69 {Δ≥rcγΔsFΛorFsc≥ρ≥rFρΔptoqu≥rπsFμψFcoρρμsμoψsF≥tF±norτuρ≥bFsΔΔFtΔxtℓFeF_´ }Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTF
EuropeanlPhysicallJournallCRF2016RF^]RF[ 4.2 68

68
uΔ≥surΔτΔψtsFoΛFΛμΓucμ≥ρFcrossSsΔctμoψsFΛorF±norτuρ≥bFsΔΔFtΔxtℓFproΓuctμoψFwμtγFoψΔForFtwoF
≥ΓΓμtμoψ≥ρFSνΔtsFμψFcoρρμsμoψsF≥tF±norτuρ≥bFsΔΔFtΔxtℓe_F}Δ’´ usμψαFtγΔFi}ti{FΓΔtΔctorTFEuropeanl
PhysicallJournallCRF2016RF^]RFWW

4.2 21

67
{Δ≥rcγFΛorF≥ψF≥ΓΓμtμoψ≥ρRFγΔ≥vyFpμααsFbosoψFμψFtγΔF±norτuρ≥bFsΔΔFtΔxtℓFΓΔc≥yFcγ≥ψψΔρF≥tF±norτuρ≥bF
sΔΔFtΔxtℓFμψF±norτuρ≥bFsΔΔFtΔxtℓFcoρρμsμoψFΓ≥t≥FwμtγFtγΔFi}ti{FΓΔtΔctorTFEuropeanlPhysicallJournallCRF
2016RF^]RFZ[

4.2 152

66 {Δ≥rcγFΛorFsμψαρΔFtopSqu≥rπFproΓuctμoψFvμ≥FΛρ≥vourScγ≥ψαμψαFψΔutr≥ρFcurrΔψtsF≥tF_´ }Δ’FwμtγFtγΔF
i}ti{FΓΔtΔctorTFEuropeanlPhysicallJournallCRF2016RF^]RF[[ 4.2 28

65 {tuΓyFoΛFγ≥rΓFΓoubρΔSp≥rtoψFsc≥ttΔrμψαFμψFΛourSνΔtFΔvΔψtsFμψFppFcoρρμsμoψsF≥tFNFsqrt{s}e^FOF}Δ’FwμtγF
tγΔFi}ti{FΔxpΔrμτΔψtTFJournalloflHighlEnergylPhysicsRF2016RFXVW]RFW 5.4 21

64
{Δ≥rcγFΛorFtγΔF{t≥ψΓ≥rΓFuoΓΔρFpμααsFbosoψFproΓucΔΓFbyFvΔctorSbosoψFΛusμoψF≥ψΓFΓΔc≥yμψαFtoF
bottoτFqu≥rπsFμψFNFsqrt{s}e_FOF}Δ’FppFcoρρμsμoψsFwμtγFtγΔFi}ti{FΓΔtΔctorTFJournalloflHighlEnergyl
PhysicsRF2016RFXVW]RFW

5.4 8

63
uΔ≥surΔτΔψtFoΛFΔvΔψtSsγ≥pΔFobsΔrv≥bρΔsFμψF±norτuρ≥bFsΔΔFtΔxtℓFΔvΔψtsFμψFcoρρμsμoψsF≥tF±norτuρ≥bF
sΔΔFtΔxtℓ´ ±norτuρ≥bFsΔΔFtΔxtℓFwμtγFtγΔFi}ti{FΓΔtΔctorF≥tFtγΔFtpkTFEuropeanlPhysicallJournallCRF2016RF
^]RFY^[

4.2 5

62 kγ≥rαΔΓSp≥rtμcρΔFΓμstrμbutμoψsFμψFμψtΔr≥ctμoψsF≥tF±norτuρ≥bFsΔΔFtΔxtℓFτΔ≥surΔΓFwμtγFtγΔFi}ti{F
ΓΔtΔctorTFEuropeanlPhysicallJournallCRF2016RF^]RFZVY 4.2 19

61 kγ≥rαΔΓSp≥rtμcρΔFΓμstrμbutμoψsF≥tFρowFtr≥ψsvΔrsΔFτoτΔψtuτFμψF±norτuρ≥bFsΔΔFtΔxtℓ´ }Δ’FμψtΔr≥ctμoψsF
τΔ≥surΔΓFwμtγFtγΔFi}ti{FΓΔtΔctorF≥tFtγΔFtpkTFEuropeanlPhysicallJournallCRF2016RF^]RF[VX 4.2 37

60 {Δ≥rcγFΛorFbottoτFsqu≥rπFp≥μrFproΓuctμoψFμψFprotoψSprotoψFcoρρμsμoψsF≥tF±norτuρ≥bFsΔΔFtΔxtℓ´ }Δ’F
wμtγFtγΔFi}ti{FΓΔtΔctorTFEuropeanlPhysicallJournallCRF2016RF^]RF[Z^ 4.2 25

59
{Δ≥rcγFΛorFτμψμτ≥ρFsupΔrsyττΔtrμcFst≥ψΓ≥rΓFτoΓΔρFpμααsFjosoψsF´ U´ F≥ψΓFΛorF≥F±norτuρ≥bFsΔΔFtΔxtℓF
bosoψFμψFtγΔF±norτuρ≥bFsΔΔFtΔxtℓFΛμψ≥ρFst≥tΔFproΓucΔΓFμψFcoρρμsμoψsF≥tF±norτuρ≥bFsΔΔFtΔxtℓF}Δ’FwμtγF
tγΔFi}ti{FΓΔtΔctorTFEuropeanlPhysicallJournallCRF2016RF^]RF[_[

4.2 28

58 uΔ≥surΔτΔψtFoΛFtγΔFpγotoψFμΓΔψtμΛμc≥tμoψFΔΛΛμcμΔψcμΔsFwμtγFtγΔFi}ti{FΓΔtΔctorFusμψαFtpkFzuψSWF
Γ≥t≥TFEuropeanlPhysicallJournallCRF2016RF^]RF]]] 4.2 53

57 uΔ≥surΔτΔψtFoΛFtγΔF±norτuρ≥bFsΔΔFtΔxtℓFΓμνΔtFcrossFsΔctμoψFμψFcoρρμsμoψsF≥tF±norτuρ≥bFsΔΔFtΔxtℓ´ }Δ’F
wμtγFtγΔFi}ti{FΓΔtΔctorTFEuropeanlPhysicallJournallCRF2016RF^]RF]^V 4.2 7

56 }γΔFpΔrΛorτ≥ψcΔFoΛFtγΔFνΔtFtrμααΔrFΛorFtγΔFi}ti{FΓΔtΔctorFΓurμψαFXVWWFΓ≥t≥Ft≥πμψαTFEuropeanl
PhysicallJournallCRF2016RF^]RF[X] 4.2 16

55 {Δ≥rcγFΛorFψΔwFpγΔψoτΔψ≥FμψFΓμΛΛΔrΔψtSΛρ≥vourFγμαγSτ≥ssFΓμρΔptoψFΛμψ≥ρFst≥tΔsFμψFcoρρμsμoψsF≥tF
±norτuρ≥bFsΔΔFtΔxtℓ´ }ΔvFwμtγFtγΔFi}ti{FΓΔtΔctorTFEuropeanlPhysicallJournallCRF2016RF^]RF[ZW 4.2 7

54
{Δ≥rcγFΛorFtγΔFpμααsFbosoψFproΓucΔΓFμψF≥ssocμ≥tμoψFwμtγF≥FbosoψF≥ψΓFΓΔc≥yμψαFtoFΛourFSqu≥rπsFvμ≥F
twoFspμψSzΔroFp≥rtμcρΔsFμψFcoρρμsμoψsF≥tFWYF}Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTFEuropeanlPhysicallJournallCRF
2016RF^]RF]V[

4.2 16

53 uuoψFrΔcoψstructμoψFpΔrΛorτ≥ψcΔFoΛFtγΔFi}ti{FΓΔtΔctorFμψFprotoψSprotoψFcoρρμsμoψFΓ≥t≥F≥tF
±norτuρ≥bFsΔΔFtΔxtℓeWY´ }Δ’TFEuropeanlPhysicallJournallCRF2016RF^]RFXaX 4.2 263
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52 }ΔstFoΛFkxFμψv≥rμ≥ψcΔFμψFvΔctorSbosoψFΛusμoψFproΓuctμoψFoΛFtγΔFpμααsFbosoψFusμψαFtγΔFτΔtγoΓFμψFtγΔF
Γμt≥uFΓΔc≥yFcγ≥ψψΔρFwμtγFtγΔFi}ti{FΓΔtΔctorTFEuropeanlPhysicallJournallCRF2016RF^]RF][_ 4.2 26

51
uΔ≥surΔτΔψtFoΛFtot≥ρF≥ψΓFΓμΛΛΔrΔψtμ≥ρF–FQF–Fâ��FproΓuctμoψFcrossFsΔctμoψsFμψFprotoψSprotoψF
coρρμsμoψsF≥tFsFeF_FJJFsqrt{s}e_FJJF}Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorF≥ψΓFρμτμtsFoψF≥ψoτ≥ρousF
trμpρΔSα≥uαΔSbosoψFcoupρμψαsTFJournalloflHighlEnergylPhysicsRF2016RFXVW]RF

5.4 30

50 {Δ≥rcγFΛorFαρuμψosFμψFΔvΔψtsFwμtγF≥ψFμsoρ≥tΔΓFρΔptoψRFνΔtsF≥ψΓFτμssμψαFtr≥ψsvΔrsΔFτoτΔψtuτF≥tF
±norτuρ≥bFsΔΔFtΔxtℓFeFWYF}ΔF’FwμtγFtγΔFi}ti{FΓΔtΔctorTFEuropeanlPhysicallJournallCRF2016RF^]RF[][ 4.2 20

49
uΔ≥surΔτΔψtFoΛF–Q–â��FproΓuctμoψFμψF≥ssocμ≥tμoψFwμtγFoψΔFνΔtFμψFprotoψâ��protoψFcoρρμsμoψsF≥tF
se_}Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTFPhysicslLettersylSectionlB:lNuclearylElementarylParticlelandl
High-EnergylPhysicsRF2016RF^]YRFWWZSWYY

4.2 3

48
{Δ≥rcγFΛorFΓ≥rπFτ≥ttΔrFproΓucΔΓFμψF≥ssocμ≥tμoψFwμtγF≥Fγ≥Γroψμc≥ρρyFΓΔc≥yμψαFvΔctorFbosoψFμψFppF
coρρμsμoψsF≥tFseWYF}Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTFPhysicslLettersylSectionlB:lNuclearylElementaryl
ParticlelandlHigh-EnergylPhysicsRF2016RF^]YRFX[WSX]_

4.2 23

47
}r≥ψsvΔrsΔFτoτΔψtuτRFr≥pμΓμtyRF≥ψΓFcΔψtr≥ρμtyFΓΔpΔψΓΔψcΔFoΛFμψcρusμvΔFcγ≥rαΔΓSp≥rtμcρΔF
proΓuctμoψFμψFsvve[TVX´ }Δ’FpQFxbFcoρρμsμoψsFτΔ≥surΔΓFbyFtγΔFi}ti{FΔxpΔrμτΔψtTFPhysicslLettersyl
SectionlB:lNuclearylElementarylParticlelandlHigh-EnergylPhysicsRF2016RF^]YRFYWYSYY]

4.2 29

46 {Δ≥rcγFΛorFψΔwFpγΔψoτΔψ≥FμψFΛμψ≥ρFst≥tΔsFwμtγF≥ψFΔψΔrαΔtμcFνΔtF≥ψΓFρ≥rαΔFτμssμψαFtr≥ψsvΔrsΔF
τoτΔψtuτFμψFppFcoρρμsμoψsF≥tFseWYFF}Δ’FusμψαFtγΔFi}ti{FΓΔtΔctorTFPhysicallReviewlDRF2016RFaZRF 4.9 126

45 uΔ≥surΔτΔψtFoΛFtγΔFμψcρusμvΔFμsoρ≥tΔΓFproτptFpγotoψFcrossFsΔctμoψFμψFppFcoρρμsμoψsF≥tFNFsqrt{s}e_FOF
}Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTFJournalloflHighlEnergylPhysicsRF2016RFXVW]RFW 5.4 25

44 lμνΔtFproΓuctμoψFμψFse^´ }Δ’FppFcoρρμsμoψsFwμtγFρ≥rαΔFr≥pμΓμtyFα≥psF≥tFtγΔFi}ti{FΔxpΔrμτΔψtTFPhysicsl
LettersylSectionlB:lNuclearylElementarylParticlelandlHigh-EnergylPhysicsRF2016RF^[ZRFXWZSXYZ 4.2 23

43 {Δ≥rcγFΛorF≥FγμαγSτ≥ssFpμααsFbosoψFΓΔc≥yμψαFtoF≥F–FbosoψFp≥μrFμψFppFcoρρμsμoψsF≥tFNFsqrt{s}e_FOF}Δ’F
wμtγFtγΔFi}ti{FΓΔtΔctorTFJournalloflHighlEnergylPhysicsRF2016RFXVW]RFW 5.4 59

42
koψstr≥μψtsFoψFψoψS{t≥ψΓ≥rΓFuoΓΔρFpμααsFbosoψFμψtΔr≥ctμoψsFμψF≥ψFΔΛΛΔctμvΔFt≥αr≥ψαμ≥ψFusμψαF
ΓμΛΛΔrΔψtμ≥ρFcrossFsΔctμoψsFτΔ≥surΔΓFμψFtγΔFpSf˛‡˛‡FΓΔc≥yFcγ≥ψψΔρF≥tFse_´ }Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTF
PhysicslLettersylSectionlB:lNuclearylElementarylParticlelandlHigh-EnergylPhysicsRF2016RF^[YRF]aS_[

4.2 29

41
{Δ≥rcγFΛorFΛρ≥vourScγ≥ψαμψαFψΔutr≥ρFcurrΔψtFtopSqu≥rπFΓΔc≥ysFtoF±norτuρ≥bFsΔΔFtΔxtℓFμψF±norτuρ≥bF
sΔΔFtΔxtℓFcoρρμsμoψFΓ≥t≥FcoρρΔctΔΓFwμtγFtγΔFi}ti{FΓΔtΔctorF≥tF±norτuρ≥bFsΔΔFtΔxtℓ´ }Δ’TFEuropeanl
PhysicallJournallCRF2016RF^]RFWX

4.2 16

40
uΔ≥surΔτΔψtFoΛFtγΔFcγ≥rαΔF≥syττΔtryFμψFtopSqu≥rπFp≥μrFproΓuctμoψFμψFtγΔFρΔptoψSpρusSνΔtsFΛμψ≥ρF
st≥tΔFμψFcoρρμsμoψFΓ≥t≥F≥tF±norτuρ≥bFsΔΔFtΔxtℓFwμtγFtγΔFi}ti{FΓΔtΔctorTFEuropeanlPhysicallJournallCRF
2016RF^]RF_^

4.2 18

39 {Δ≥rcγFΛorFΓμrΔctFtopFsqu≥rπFp≥μrFproΓuctμoψFμψFΛμψ≥ρFst≥tΔsFwμtγFtwoFt≥uFρΔptoψsFμψFcoρρμsμoψsF≥tF
±norτuρ≥bFsΔΔFtΔxtℓ´ }Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTFEuropeanlPhysicallJournallCRF2016RF^]RF_W 4.2 7

38 {Δ≥rcγFΛorFcγ≥rαΔΓFpμααsFbosoψsFμψFtγΔFpF´–FSfFtbFΓΔc≥yFcγ≥ψψΔρFμψFppFcoρρμsμoψsF≥tFNFsqrt{s}e_FOF}Δ’F
usμψαFtγΔFi}ti{FΓΔtΔctorTFJournalloflHighlEnergylPhysicsRF2016RFXVW]RFW 5.4 33

37
{Δ≥rcγFΛorFγΔ≥vyFρoψαSρμvΔΓFcγ≥rαΔΓFzSγ≥ΓroψsFwμtγFtγΔFi}ti{FΓΔtΔctorFμψFYTXFΛbâ��WFoΛF
protoψâ��protoψFcoρρμsμoψFΓ≥t≥F≥tFseWY}Δ’TFPhysicslLettersylSectionlB:lNuclearylElementarylParticlelandl
High-EnergylPhysicsRF2016RF^]VRF]Z^S]][

4.2 34

36
uΔ≥surΔτΔψtFoΛF–´–F≥ψΓF¯SbosoψFproΓuctμoψFcrossFsΔctμoψsFμψFppFcoρρμsμoψsF≥tFseWYF}Δ’FwμtγFtγΔF
i}ti{FΓΔtΔctorTFPhysicslLettersylSectionlB:lNuclearylElementarylParticlelandlHigh-EnergylPhysicsRF
2016RF^[aRF]VWS]XW

4.2 64

35
{Δ≥rcγFΛorF}Δ’Ssc≥ρΔFαr≥vμtyFsμαψ≥turΔsFμψFγμαγSτ≥ssFΛμψ≥ρFst≥tΔsFwμtγFρΔptoψsF≥ψΓFνΔtsFwμtγFtγΔF
i}ti{FΓΔtΔctorF≥tFseWY´ }Δ’TFPhysicslLettersylSectionlB:lNuclearylElementarylParticlelandlHigh-Energyl
PhysicsRF2016RF^]VRF[XVS[Y^

4.2 11
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34
{Δ≥rcγFΛorFγμαγSτ≥ssFψΔwFpγΔψoτΔψ≥FμψFtγΔFΓμρΔptoψFΛμψ≥ρFst≥tΔFusμψαFprotoψâ��protoψFcoρρμsμoψsF≥tF
seWY}Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTFPhysicslLettersylSectionlB:lNuclearylElementarylParticlelandl
High-EnergylPhysicsRF2016RF^]WRFY^XSYaX

4.2 48

33
{Δ≥rcγFΛorFψΔwFrΔsoψ≥ψcΔsFμψFΔvΔψtsFwμtγFoψΔFρΔptoψF≥ψΓFτμssμψαFtr≥ψsvΔrsΔFτoτΔψtuτFμψFppF
coρρμsμoψsF≥tFseWY}Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTFPhysicslLettersylSectionlB:lNuclearylElementaryl
ParticlelandlHigh-EnergylPhysicsRF2016RF^]XRFYYZSY[X

4.2 12

32 {tuΓyFoΛFtγΔFr≥rΔFΓΔc≥ysFoΛF±norτuρ≥bFsΔΔFtΔxtℓF≥ψΓF±norτuρ≥bFsΔΔFtΔxtℓFμψtoFτuoψFp≥μrsFΛroτFΓ≥t≥F
coρρΔctΔΓFΓurμψαFtγΔFtpkFzuψFWFwμtγFtγΔFi}ti{FΓΔtΔctorTFEuropeanlPhysicallJournallCRF2016RF^]RF[WY 4.2 27

31
{Δ≥rcγFΛorFsupΔrsyττΔtryFμψF≥FΛμψ≥ρFst≥tΔFcoψt≥μψμψαFtwoFpγotoψsF≥ψΓFτμssμψαFtr≥ψsvΔrsΔF
τoτΔψtuτFμψF±norτuρ≥bFsΔΔFtΔxtℓ´ e´ WY´ }Δ’F±norτuρ≥bFsΔΔFtΔxtℓFcoρρμsμoψsF≥tFtγΔFtpkFusμψαFtγΔF
i}ti{FΓΔtΔctorTFEuropeanlPhysicallJournallCRF2016RF^]RF[W^

4.2 17

30 {Δ≥rcγFΛorFrΔsoψ≥ψcΔsFμψFΓμpγotoψFΔvΔψtsF≥tFNFsqrt{s}eWYFOF}Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTFJournallofl
HighlEnergylPhysicsRF2016RFXVW]RFW 5.4 49

29
{Δ≥rcγFΛorFrΔsoψ≥ψcΔsFμψFtγΔFτ≥ssFΓμstrμbutμoψFoΛFνΔtFp≥μrsFwμtγFoψΔForFtwoFνΔtsFμΓΔψtμΛμΔΓF≥sFbSνΔtsFμψF
protoψâ��protoψFcoρρμsμoψsF≥tFseWY´ }Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTFPhysicslLettersylSectionlB:lNuclearyl
ElementarylParticlelandlHigh-EnergylPhysicsRF2016RF^[aRFXXaSXZ]

4.2 17

28
uΔ≥surΔτΔψtFoΛFtγΔFtot≥ρFcrossFsΔctμoψFΛroτFΔρ≥stμcFsc≥ttΔrμψαFμψFppFcoρρμsμoψsF≥tFse_}Δ’FwμtγFtγΔF
i}ti{FΓΔtΔctorTFPhysicslLettersylSectionlB:lNuclearylElementarylParticlelandlHigh-EnergylPhysicsRF
2016RF^]WRFW[_SW^_

4.2 72

27
uΔ≥surΔτΔψtFoΛFtγΔF–´–¯FbosoψFp≥μrSproΓuctμoψFcrossFsΔctμoψFμψFppFcoρρμsμoψsF≥tFseWY´ }Δ’FwμtγFtγΔF
i}ti{FΓΔtΔctorTFPhysicslLettersylSectionlB:lNuclearylElementarylParticlelandlHigh-EnergylPhysicsRF
2016RF^]XRFWSXX

4.2 17

26 {Δ≥rcγFΛorFtopFsqu≥rπsFμψFΛμψ≥ρFst≥tΔsFwμtγFoψΔFμsoρ≥tΔΓFρΔptoψRFνΔtsRF≥ψΓFτμssμψαFtr≥ψsvΔrsΔF
τoτΔψtuτFμψFseWYFF}Δ’FppFcoρρμsμoψsFwμtγFtγΔFi}ti{FΓΔtΔctorTFPhysicallReviewlDRF2016RFaZRF 4.9 41

25 {Δ≥rcγFΛorFsμψαρΔFproΓuctμoψFoΛFvΔctorSρμπΔFqu≥rπsFΓΔc≥yμψαFμψtoFμψFcoρρμsμoψsF≥tF±norτuρ≥bFsΔΔF
tΔxtℓ´ }Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTFEuropeanlPhysicallJournallCRF2016RF^]RFZZX 4.2 24

24 uΔ≥surΔτΔψtFoΛFtγΔFtopFqu≥rπFτ≥ssFμψFtγΔFtt´flSfΓμρΔptoψFcγ≥ψψΔρFΛroτFse_F}Δ’Fi}ti{FΓ≥t≥TFPhysicsl
LettersylSectionlB:lNuclearylElementarylParticlelandlHigh-EnergylPhysicsRF2016RF^]WRFY[VSY^W 4.2 42

23
{Δ≥rcγFΛorFcγ≥rαΔΓFpμααsFbosoψsFproΓucΔΓFμψF≥ssocμ≥tμoψFwμtγF≥FtopFqu≥rπF≥ψΓFΓΔc≥yμψαFvμ≥Fp´–FSfFˇ�˛‰F
usμψαFppFcoρρμsμoψFΓ≥t≥FrΔcorΓΔΓF≥tFseWY}Δ’FbyFtγΔFi}ti{FΓΔtΔctorTFPhysicslLettersylSectionlB:l
NuclearylElementarylParticlelandlHigh-EnergylPhysicsRF2016RF^[aRF[[[S[^Z

4.2 44

22 uΔ≥surΔτΔψtFoΛFtγΔFrΔρ≥tμvΔFwμΓtγFΓμΛΛΔrΔψcΔFoΛFtγΔFNF{j}^Vγbox{S}F{ovΔrρμψΔ{j}}^VFOFsystΔτFwμtγF
tγΔFi}ti{FΓΔtΔctorTFJournalloflHighlEnergylPhysicsRF2016RFXVW]RFW 5.4 5

21 {tuΓyFoΛFtγΔFspμψF≥ψΓFp≥rμtyFoΛFtγΔFpμααsFbosoψFμψFΓμbosoψFΓΔc≥ysFwμtγFtγΔFi}ti{FΓΔtΔctorTF
EuropeanlPhysicallJournallCRF2015RF^[RFZ^] 4.2 104

20 i}ti{FzuψFWFsΔ≥rcγΔsFΛorFΓμrΔctFp≥μrFproΓuctμoψFoΛFtγμrΓSαΔψΔr≥tμoψFsqu≥rπsF≥tFtγΔFt≥rαΔFp≥ΓroψF
koρρμΓΔrTFEuropeanlPhysicallJournallCRF2015RF^[RF[WV 4.2 109

19 ¯FbosoψFproΓuctμoψFμψFpQxbFcoρρμsμoψsF≥tFsvve[TVXF}Δ’FτΔ≥surΔΓFwμtγFtγΔFi}ti{FΓΔtΔctorTFPhysicall
ReviewlCRF2015RFaXRF 2.7 29

18 {Δ≥rcγFΛorFpγotoψμcFsμαψ≥turΔsFoΛFα≥uαΔSτΔΓμ≥tΔΓFsupΔrsyττΔtryFμψF_F}Δ’FppFcoρρμsμoψsFwμtγFtγΔF
i}ti{FΓΔtΔctorTFPhysicallReviewlDRF2015RFaXRF 4.9 16

17 {Δ≥rcγΔsFΛorFpμααsFbosoψFp≥μrFproΓuctμoψFμψFtγΔFγγSfbbˇ�ˇ�RF˛‡˛‡––PRF˛‡˛‡bbRFbbbbFcγ≥ψψΔρsFwμtγFtγΔF
i}ti{FΓΔtΔctorTFPhysicallReviewlDRF2015RFaXRF 4.9 87
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16 {Δ≥rcγFΛorFp≥μrFproΓuctμoψFoΛF≥FψΔwFγΔ≥vyFqu≥rπFtγ≥tFΓΔc≥ysFμψtoF≥F–FbosoψF≥ψΓF≥FρμαγtFqu≥rπFμψFppF
coρρμsμoψsF≥tFse_FF}Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTFPhysicallReviewlDRF2015RFaXRF 4.9 40

15 lΔtΔrτμψ≥tμoψFoΛFtγΔFz≥tμoFoΛFbSyu≥rπFnr≥ατΔψt≥tμoψFnr≥ctμoψsFΛNsOUΛNΓOFμψFppFkoρρμsμoψsF≥tF
â��se^FF}Δ’FwμtγFtγΔFi}ti{FlΔtΔctorTFPhysicallReviewlLettersRF2015RFWW[RFX]XVVW 7.4 15

14 {uττ≥ryFoΛFtγΔFi}ti{FΔxpΔrμτΔψtâ��sFsΔψsμtμvμtyFtoFsupΔrsyττΔtryF≥ΛtΔrFtpkFzuψFWFâ��FμψtΔrprΔtΔΓF
μψFtγΔFpγΔψoτΔψoρoαμc≥ρFu{{uTFJournalloflHighlEnergylPhysicsRF2015RFXVW[RFW 5.4 42

13 {Δ≥rcγFΛorFρΔptoψSΛρ≥vourSvμoρ≥tμψαFpFSfF˛…ˇ�FΓΔc≥ysFoΛFtγΔFpμααsFbosoψFwμtγFtγΔFi}ti{FΓΔtΔctorTF
JournalloflHighlEnergylPhysicsRF2015RFXVW[RFW 5.4 46

12 uΔ≥surΔτΔψtFoΛFΛourSνΔtFΓμΛΛΔrΔψtμ≥ρFcrossFsΔctμoψsFμψFNFsqrt{s}e_FOF}Δ’FprotoψSprotoψFcoρρμsμoψsF
usμψαFtγΔFi}ti{FΓΔtΔctorTFJournalloflHighlEnergylPhysicsRF2015RFXVW[RFWS^] 5.4 5

11
uΔ≥surΔτΔψtFoΛFtr≥ψsvΔrsΔFΔψΔrαyâ��ΔψΔrαyFcorrΔρ≥tμoψsFμψFτuρtμSνΔtFΔvΔψtsFμψFppFcoρρμsμoψsF≥tF
se^´ }Δ’FusμψαFtγΔFi}ti{FΓΔtΔctorF≥ψΓFΓΔtΔrτμψ≥tμoψFoΛFtγΔFstroψαFcoupρμψαFcoψst≥ψtF˛–sNτ¯OTF
PhysicslLettersylSectionlB:lNuclearylElementarylParticlelandlHigh-EnergylPhysicsRF2015RF^[VRFZX^SZZ^

4.2 19

10 uΔ≥surΔτΔψtFoΛFcoρourFΛρowFwμtγFtγΔFνΔtFpuρρF≥ψαρΔFμψFtt´flFΔvΔψtsFusμψαFtγΔFi}ti{FΓΔtΔctorF≥tF
se_´ }Δ’TFPhysicslLettersylSectionlB:lNuclearylElementarylParticlelandlHigh-EnergylPhysicsRF2015RF^[VRFZ^[SZaY4.2 14

9
uΔ≥surΔτΔψtFoΛFΔxcρusμvΔF˛‡˛‡Sfâ��Qâ��â��FproΓuctμoψFμψFprotoψâ��protoψFcoρρμsμoψsF≥tFse^´ }Δ’FwμtγFtγΔF
i}ti{FΓΔtΔctorTFPhysicslLettersylSectionlB:lNuclearylElementarylParticlelandlHigh-EnergylPhysicsRF
2015RF^ZaRFXZXSX]W

4.2 29

8 koψstr≥μψtsFoψFψΔwFpγΔψoτΔψ≥Fvμ≥FpμααsFbosoψFcoupρμψαsF≥ψΓFμψvμsμbρΔFΓΔc≥ysFwμtγFtγΔFi}ti{F
ΓΔtΔctorTFJournalloflHighlEnergylPhysicsRF2015RFXVW[RFW 5.4 91

7 {uττ≥ryFoΛFtγΔFsΔ≥rcγΔsFΛorFsqu≥rπsF≥ψΓFαρuμψosFusμψαFNFsqrt{s}e_FOF}Δ’FppFcoρρμsμoψsFwμtγFtγΔF
i}ti{FΔxpΔrμτΔψtF≥tFtγΔFtpkTFJournalloflHighlEnergylPhysicsRF2015RFXVW[RFW 5.4 55

6 uΔ≥surΔτΔψtFoΛFtγΔFNFtovΔrρμψΔ{t}–FOF≥ψΓFNFtovΔrρμψΔ{t}¯FOFproΓuctμoψFcrossFsΔctμoψsFμψFppFcoρρμsμoψsF
≥tFNFsqrt{s}e_FOF}Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTFJournalloflHighlEnergylPhysicsRF2015RFXVW[RFW 5.4 16

5 {Δ≥rcγFΛorFΛρ≥vourScγ≥ψαμψαFψΔutr≥ρFcurrΔψtFtopFqu≥rπFΓΔc≥ysFtFSfFpqFμψFppFcoρρμsμoψsF≥tFNFsqrt{s}e_FOF
}Δ’FwμtγFtγΔFi}ti{FΓΔtΔctorTFJournalloflHighlEnergylPhysicsRF2015RFXVW[RFWS][ 5.4 18

4 uΔ≥surΔτΔψtFoΛFtγΔFbr≥ψcγμψαFr≥tμoF˛�N˛�bVSfˇ�NX{O˛�VOU˛�N˛�bVSfrUˇ�˛�VOFwμtγFtγΔFi}ti{FΓΔtΔctorTF
PhysicslLettersylSectionlB:lNuclearylElementarylParticlelandlHigh-EnergylPhysicsRF2015RF^[WRF]YS_V 4.2 9

3 {Δ≥rcγFΛorFτΔt≥st≥bρΔFγΔ≥vyFcγ≥rαΔΓFp≥rtμcρΔsFwμtγFρ≥rαΔFμoψμs≥tμoψFΔψΔrαyFρossFμψFcoρρμsμoψsF≥tF
±norτuρ≥bFsΔΔFtΔxtℓ´ }Δ’FusμψαFtγΔFi}ti{FΔxpΔrμτΔψtTFEuropeanlPhysicallJournallCRF2015RF^[RFZV^ 4.2 18

2 {tuΓyFoΛFtγΔFspμψF≥ψΓFp≥rμtyFoΛFtγΔFpμααsFbosoψFμψFΓμbosoψFΓΔc≥ysFwμtγFtγΔFi}ti{FΓΔtΔctorF2015RF
^[RFW 3

1 i}ti{FzuψFWFsΔ≥rcγΔsFΛorFΓμrΔctFp≥μrFproΓuctμoψFoΛFtγμrΓSαΔψΔr≥tμoψFsqu≥rπsF≥tFtγΔFt≥rαΔFp≥ΓroψF
koρρμΓΔrF2015RF^[RFW 3
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