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524 mmul√tτnπFtρμFτmp√ctFoνF√γγτtτon√lFprotonâ��protonFτntμr√ctτonsFτnFtρμFi|ti{Fsτmul√tτonF≥yF
prμs√mplτnπFsμtsFoνFτnμl√stτcFuontμFk√rloFμvμntsTFComputingsandsSoftwaresforsBigsScienceRF2022RF]RFW 6 0

523 {μ√rcρFνorFρμ√vyFp√rtτclμsFτnFtρμF≥FSt√ππμγFγτψμtFm√ssFγτstrτ≥utτonFwτtρF√γγτtτon√lF≥FSt√ππμγFψμtsFτnF
protonSprotonFcollτsτonsF√tFseWYFF|μ~FwτtρFtρμFi|ti{FμxpμrτmμntTFPhysicalsReviewsDRF2022RFWV[RF 4.9 1

522 xμrνorm√ncμFoνFtρμFi|ti{FtμvμlSWFtopoloπτc√lFtrτππμrFτnFzun´ XTFEuropeansPhysicalsJournalsCRF2022RF
_XRFW 4.2 0

521 wpμr√tτonF√nγFpμrνorm√ncμFoνFtρμFi|ti{FsμmτconγuctorFtr√ckμrFτnFtpkFzun´ XTFJournalsofs
InstrumentationRF2022RFW^RFxVWVWY 1 1

520 {μ√rcρFνorFpτππsF≥osonFγμc√ysFτntoF√Fp√τrFoνFpsμuγosc√l√rFp√rtτclμsFτnFtρμF≥≥˛…˛…Fντn√lFst√tμFwτtρFtρμF
i|ti{FγμtμctorFτnFppFcollτsτonsF√tFseWYFF|μ~TFPhysicalsReviewsDRF2022RFWV[RF 4.9 1

519
{μ√rcρFνorFμxotτcFγμc√ysFoνFtρμFpτππsF≥osonFτntoF≥JJFovμrlτnμ{≥}FJJF√nγFmτssτnπFtr√nsvμrsμF
momμntumFτnFppFcollτsτonsF√tFJJFsqrt{s}FJJFeFWYF|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournalsofsHighs
EnergysPhysicsRF2022RFXVXXRFW

5.4 0

518
w≥sμrv√tτonFoνFμlμctrowμ√kFproγuctτonFoνFtwoFψμtsFτnF√ssocτ√tτonFwτtρF√nFτsol√tμγFpρotonF√nγF
mτssτnπFtr√nsvμrsμFmomμntumRF√nγFsμ√rcρFνorF√FpτππsF≥osonFγμc√yτnπFτntoFτnvτsτ≥lμFp√rtτclμsF√tF
WY´ JJtμxtF{|μ~}JJFwτtρFtρμFi|ti{FγμtμctorTFEuropeansPhysicalsJournalsCRF2022RF_XRFW

4.2 0

517
{μ√rcρFνorFpτππsF≥osonsFγμc√yτnπFτntoFnμwFspτnSVForFspτnSWFp√rtτclμsFτnFνourSlμptonFντn√lFst√tμsFwτtρF
tρμFi|ti{FγμtμctorFwτtρFWYaFν≥â��WFoνFppFcollτsτonFγ√t√F√tFJJFsqrt{s}FJJFeFWYF|μ~TFJournalsofsHighs
EnergysPhysicsRF2022RFXVXXRFW

5.4 0

516 itln√stYbF|ρμFvμxtFoμnμr√tτonFoνFn√stF{τmul√tτonFτnFi|ti{TFComputingsandsSoftwaresforsBigsScienceRF
2022RF]RFW 6 0

515
uμ√surμmμntFoνFtρμFμnμrπyFrμsponsμFoνFtρμFi|ti{´ c√lorτmμtμrFtoFcρ√rπμγ´ pτonsFνromFJJ‘^{pmF
}rτπρt√rrowFt√uF^{pmF}Nrτπρt√rrowFpτF^{pmF}nuFℓ{t√uF}OnuFℓ{t√uF}JJFμvμntsFτnFzun´ XFγ√t√TFEuropeans
PhysicalsJournalsCRF2022RF_XRFW

4.2 0

514 |ρμFi|ti{FτnnμrFγμtμctorFtrτππμrFpμrνorm√ncμFτnFppFcollτsτonsF√tFWY´ |μ~FγurτnπFtpkFzunFXTF
EuropeansPhysicalsJournalsCRF2022RF_XRFW 4.2

513
{μ√rcρFνorF√ssocτ√tμγFproγuctτonFoνF√F—F≥osonFwτtρF√nFτnvτsτ≥lyFγμc√yτnπFpτππsF≥osonForFγ√rkF
m√ttμrFc√nγτγ√tμsF√tFseWYF|μ~FwτtρFtρμFi|ti{FγμtμctorTFPhysicssLetters,sSectionsB:sNuclear,s
ElementarysParticlesandsHigh-EnergysPhysicsRF2022RFWY^V]]

4.2 0

512
iFsμ√rcρFνorF√nFunμxpμctμγF√symmμtryFτnFtρμFproγuctτonFoνFμQ˛…â��F√nγFμâ��˛…QFp√τrsFτnFprotonâ��protonF
collτsτonsFrμcorγμγF≥yFtρμFi|ti{FγμtμctorF√tFseWYF|μ~TFPhysicssLetters,sSectionsB:sNuclear,s
ElementarysParticlesandsHigh-EnergysPhysicsRF2022RFWY^WV]

4.2

511 lμtμrmτn√tτonFoνFtρμFp√rtonFγτstrτ≥utτonFνunctτonsFoνFtρμFprotonFusτnπFγτvμrsμFi|ti{Fγ√t√FνromFppF
collτsτonsF√tFJJsqrt{s}FeF^JJRF_F√nγFWY´ |μ~TFEuropeansPhysicalsJournalsCRF2022RF_XRFW 4.2 1

510
{μ√rcρFνorFzSp√rτtySvτol√tτnπFsupμrsymmμtryFτnF√Fντn√lFst√tμFcont√τnτnπFlμptonsF√nγFm√nyFψμtsFwτtρF
tρμFi|ti{FμxpμrτmμntFusτnπFNsqrt{s}FeFWYρ≥oxF{F|μ~}OFprotonâ��protonFcollτsτonFγ√t√TFEuropeans
PhysicalsJournalsCRF2021RF_WRFW

4.2 2

509 uμ√surμmμntFoνFtρμFtNFovμrlτnμ{t}FOtNFovμrlτnμ{t}FOFproγuctτonFcrossFsμctτonFτnFppFcollτsτonsF√tFNF
sqrt{s}FOFeFWYF|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournalsofsHighsEnergysPhysicsRF2021RFXVXWRFW 5.4 0

508
{μ√rcρFνorFγ√rkFm√ttμrFτnFμvμntsFwτtρFmτssτnπFtr√nsvμrsμFmomμntumF√nγF√FpτππsF≥osonFγμc√yτnπF
τntoFtwoFpρotonsFτnFppFcollτsτonsF√tFNFsqrt{s}FOFeFWYF|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournalsofsHighs
EnergysPhysicsRF2021RFXVXWRFW

5.4 2
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507 {μ√rcρFνorFtypμSqqqFsμμs√wFρμ√vyFlμptonsFτnFγτlμptonFντn√lFst√tμsFτnFppFcollτsτonsF√tFNFsqrt{s}FeFWYR{tμxtF
{|μ~}}FOFwτtρFtρμFi|ti{FγμtμctorTFEuropeansPhysicalsJournalsCRF2021RF_WRFW 4.2 7

506 uμ√surμmμntFoνFlτπρtS≥ySlτπρtFsc√ttμrτnπF√nγFsμ√rcρFνorF√xτonSlτkμFp√rtτclμsFwτtρFXTXFn≥â��WFoνFx≥Qx≥F
γ√t√FwτtρFtρμFi|ti{FγμtμctorTFJournalsofsHighsEnergysPhysicsRF2021RFXVXWRFW 5.4 5

505
{μ√rcρFνorFpτππsF≥osonFproγuctτonFτnF√ssocτ√tτonFwτtρF√FρτπρSμnμrπyFpρotonFvτ√FvμctorS≥osonF
νusτonFwτtρFγμc√yFτntoF≥ottomFqu√rkFp√τrsF√tFNFsqrt{s}FOFeFWYF|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournalsofs
HighsEnergysPhysicsRF2021RFXVXWRFW

5.4 1

504
{μ√rcρFνorFl√rkFu√ttμrFxroγucμγFτnFissocτ√tτonFwτtρF√Fl√rkFpτππsFjosonFlμc√yτnπFτntoF‘^{´–}‘^{g}F
orF——FτnFnullyFp√γronτcFnτn√lF{t√tμsFνromFsqrt s±eWYFF|μ~FppFkollτsτonsFzμcorγμγFwτtρFtρμFi|ti{F
lμtμctorTFPhysicalsReviewsLettersRF2021RFWX]RFWXW_VX

7.4 2

503 tonπτtuγτn√lFnlowFlμcorrμl√tτonsFτnF’μQ’μFkollτsτonsF√tFsqrt sℓ{vv}±e[TZZFF|μ~FwτtρFtρμFi|ti{F
lμtμctorTFPhysicalsReviewsLettersRF2021RFWX]RFWXXYVW 7.4 2

502
{μ√rcρFνorFnμwFpρμnomμn√FwτtρFtopFqu√rkFp√τrsFτnFντn√lFst√tμsFwτtρFonμFlμptonRFψμtsRF√nγFmτssτnπF
tr√nsvμrsμFmomμntumFτnFppFcollτsτonsF√tFNFsqrt{s}FOFeFWYF|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournalsofs
HighsEnergysPhysicsRF2021RFXVXWRFW

5.4 6

501
{μ√rcρFνorFnμwFpρμnomμn√FτnFμvμntsFwτtρFtwoFopposτtμScρ√rπμFlμptonsRFψμtsF√nγFmτssτnπFtr√nsvμrsμF
momμntumFτnFppFcollτsτonsF√tFNFsqrt{m√tρrm{s}}FOFeFWYF|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournalsofsHighs
EnergysPhysicsRF2021RFXVXWRFW

5.4 8

500
{μ√rcρFνorFp√τrFproγuctτonFoνFsc√l√rFlμptoqu√rksFγμc√yτnπFτntoFντrstSForFsμconγSπμnμr√tτonFlμptonsF
√nγFtopFqu√rksFτnFprotonâ��protonFcollτsτonsF√tFNsqrt{s}OFeFWYF|μ~FwτtρFtρμFi|ti{FγμtμctorTFEuropeans
PhysicalsJournalsCRF2021RF_WRFW

4.2 5

499 uμ√surμmμntFoνFtρμFkxSvτol√tτnπFpρ√sμFJJpρτFℓsJJFτnFJJFjℓ{s}^{V}Frτπρt√rrowFrUpsτFpρτFJJFγμc√ysFτnF
i|ti{F√tFWY´ |μ~TFEuropeansPhysicalsJournalsCRF2021RF_WRF 4.2 1

498 wptτmτs√tτonFoνFl√rπμSr√γτusFψμtFrμconstructτonFνorFtρμFi|ti{FγμtμctorFτnFWYF|μ~Fprotonâ��protonF
collτsτonsTFEuropeansPhysicalsJournalsCRF2021RF_WRFW 4.2 2

497
{μ√rcρFνorFρμ√vyFrμson√ncμsFγμc√yτnπFτntoF√Fp√τrFoνF—F≥osonsFτnFtρμFNμllF^QμllF^SμllFM^QμllFM^SOF√nγFNμllF
^QμllF^SnuF{{≥√r{nuF}}}OFντn√lFst√tμsFusτnπFWYaFNm√tρrmF{ν≥}^{SW}OFoνFprotonâ��protonFcollτsτonsF√tF
Nsqrt{s}FeFWYRO|μ~FwτtρFtρμFi|ti{FγμtμctorTFEuropeansPhysicalsJournalsCRF2021RF_WRFW

4.2 8

496
{μ√rcρFνorFnμwFpρμnomμn√FτnFντn√lFst√tμsFwτtρF≥SψμtsF√nγFmτssτnπFtr√nsvμrsμFmomμntumFτnFNF
sqrt{m√tρrm{s}}FOFeFWYF|μ~FppFcollτsτonsFwτtρFtρμFi|ti{FγμtμctorTFJournalsofsHighsEnergysPhysicsRF
2021RFXVXWRFW

5.4 6

495
{μ√rcρFνorF√Fρμ√vyFpτππsF≥osonFγμc√yτnπFτntoF√F—F≥osonF√nγF√notρμrFρμ√vyFpτππsF≥osonFτnFtρμFNμllF
μllF≥≥OF√nγFNμllFμllF‘‘OFντn√lFst√tμsFτnFppFcollτsτonsF√tFNsqrt{s}eWYOFNtμxtF{|μ~}OFwτtρFtρμFi|ti{F
γμtμctorTFEuropeansPhysicalsJournalsCRF2021RF_WRFW

4.2 7

494
{μ√rcρFνorFγou≥lyF√nγFsτnπlyFcρ√rπμγFpτππsF≥osonsFγμc√yτnπFτntoFvμctorF≥osonsFτnFmultτSlμptonFντn√lF
st√tμsFwτtρFtρμFi|ti{FγμtμctorFusτnπFprotonSprotonFcollτsτonsF√tFNFsqrt{m√tρrm{s}}FOFeFWYF|μ~TF
JournalsofsHighsEnergysPhysicsRF2021RFXVXWRFW

5.4 3

493 {μ√rcρFνorFnμwFpρμnomμn√FτnFμvμntsFwτtρF√nFμnμrπμtτcFψμtF√nγFmτssτnπFtr√nsvμrsμFmomμntumFτnFppF
collτsτonsF√tFseWYFF|μ~FwτtρFtρμFi|ti{FγμtμctorTFPhysicalsReviewsDRF2021RFWVYRF 4.9 10

492 uμ√surμmμntsFoνF‘Q‘â��QFâ�¥FWFψμtFproγuctτonFcrossSsμctτonsFτnFppFcollτsτonsF√tFNFsqrt{s}FOFeFWYF|μ~F
wτtρFtρμFi|ti{FγμtμctorTFJournalsofsHighsEnergysPhysicsRF2021RFXVXWRFW 5.4 0

491 {μ√rcρFνorFcρ√rπμγFpτππsF≥osonsFγμc√yτnπFτntoF√FtopFqu√rkF√nγF√F≥ottomFqu√rkF√tFNFsqrt{m√tρrm{s}}F
OFeFWYF|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournalsofsHighsEnergysPhysicsRF2021RFXVXWRFW 5.4 8

490 uμ√surμmμntsFoνFpτππsF≥osonsFγμc√yτnπFtoF≥ottomFqu√rksFνromFvμctorF≥osonFνusτonFproγuctτonF
wτtρFtρμFi|ti{FμxpμrτmμntF√tFNsqrt{s}eWYRtμxtF{|μ~}OTFEuropeansPhysicalsJournalsCRF2021RF_WRFW 4.2 0
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489
{μ√rcρFνorFp√τrFproγuctτonFoνFtρτrγSπμnμr√tτonFsc√l√rFlμptoqu√rksFγμc√yτnπFτntoF√FtopFqu√rkF√nγF√F
ˇ�SlμptonFτnFppFcollτsτonsF√tFNFsqrt{s}FOFeFWYF|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournalsofsHighsEnergys
PhysicsRF2021RFXVXWRFW

5.4 6

488 {μ√rcρFνorFcρ√rπμγSlμptonSνl√vourFvτol√tτonFτnF—S≥osonFγμc√ysFwτtρFtρμFi|ti{FγμtμctorTFNatures
PhysicsRF2021RFW^RF_WaS_X[ 16.2 4

487 {μ√rcρFνorFlτspl√cμγFtμptonsFτnFsqrt s±eWYFF|μ~FppFkollτsτonsFwτtρFtρμFi|ti{FlμtμctorTFPhysicals
ReviewsLettersRF2021RFWX^RFV[W_VX 7.4 2

486 |μstFoνFtρμFunτvμrs√lτtyFoνFˇ�F√nγF˛…FlμptonFcouplτnπsFτnF‘S≥osonFγμc√ysFwτtρFtρμFi|ti{FγμtμctorTF
NaturesPhysicsRF2021RFW^RF_WYS_W_ 16.2 1

485 |woSp√rtτclμF√zτmutρ√lFcorrμl√tτonsFτnFpρotonuclμ√rFultr√pμrτpρμr√lFx≥Qx≥FcollτsτonsF√tF[TVXF|μ~F
wτtρFi|ti{TFPhysicalsReviewsCRF2021RFWVZRF 2.7 2

484 {μ√rcρFνorFsupμrsymmμtryFτnFμvμntsFwτtρFνourForFmorμFcρ√rπμγFlμptonsFτnFWYaFν≥â��WFoνFNFsqrt{s}FOFeF
WYF|μ~FppFcollτsτonsFwτtρFtρμFi|ti{FγμtμctorTFJournalsofsHighsEnergysPhysicsRF2021RFXVXWRFW 5.4 2

483
lμtμrmτn√tτonFoνFtρμFp√rtonFγτstrτ≥utτonFνunctτonsFoνFtρμFprotonFνromFi|ti{Fmμ√surμmμntsFoνF
γτννμrμntτ√lF‘´–F√nγF—F≥osonFproγuctτonFτnF√ssocτ√tτonFwτtρFψμtsTFJournalsofsHighsEnergysPhysicsRF2021
RFXVXWRFW

5.4 1

482 uμ√surμmμntsFoνFγτννμrμntτ√lFcrossSsμctτonsFτnFνourSlμptonFμvμntsFτnFWYF|μ~FprotonSprotonF
collτsτonsFwτtρFtρμFi|ti{FγμtμctorTFJournalsofsHighsEnergysPhysicsRF2021RFXVXWRFW 5.4 0

481 iFsμ√rcρFνorFtρμFγμc√ysFoνFstoppμγFlonπSlτvμγFp√rtτclμsF√tFNFsqrt{m√tρrm{s}}FOFeFWYF|μ~FwτtρFtρμF
i|ti{FγμtμctorTFJournalsofsHighsEnergysPhysicsRF2021RFXVXWRFW 5.4 1

480 uuonFrμconstructτonF√nγFτγμntτντc√tτonFμνντcτμncyFτnFi|ti{FusτnπFtρμFνullFzunFXFppFcollτsτonFγ√t√FsμtF
√tFNsqrt{s}eWYOF|μ~TFEuropeansPhysicalsJournalsCRF2021RF_WRFW 4.2 13

479 xμrνorm√ncμFoνFtρμFi|ti{FzxkFγμtμctorF√nγFtμvμlSWFmuonF≥√rrμlFtrτππμrF√tFâ��NsOeWYF|μ~TFJournalsofs
InstrumentationRF2021RFW]RFxV^VXa 1 1

478 uμ√surμmμntFoνFρ√γronτcFμvμntFsρ√pμsFτnFρτπρSp|FmultτψμtFντn√lFst√tμsF√tFNFsqrt{s}FOFeFWYF|μ~FwτtρF
tρμFi|ti{FγμtμctorTFJournalsofsHighsEnergysPhysicsRF2021RFXVXWRFW 5.4 3

477 iFsμ√rcρFνorFtρμFγτmuonFγμc√yFoνFtρμF{t√nγ√rγFuoγμlFpτππsF≥osonFwτtρFtρμFi|ti{FγμtμctorTFPhysicss
Letters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsRF2021RF_WXRFWY[a_V 4.2 21

476 uμγτumSqnγucμγFuoγτντc√tτonFoνF—S|√ππμγFkρ√rπμγFx√rtτclμF–τμlγsFτnFx≥Qx≥FkollτsτonsF√tF[TVX´ |μ~F
wτtρFtρμFi|ti{FlμtμctorTFPhysicalsReviewsLettersRF2021RFWX]RFV^XYVW 7.4 3

475
{μ√rcρFνorFsqu√rksF√nγFπluτnosFτnFντn√lFst√tμsFwτtρFψμtsF√nγFmτssτnπFtr√nsvμrsμFmomμntumFusτnπFWYaF
ν≥â��WFoνFNFsqrt{s}FOFeFWYF|μ~FppFcollτsτonFγ√t√FwτtρFtρμFi|ti{FγμtμctorTFJournalsofsHighsEnergysPhysicsRF
2021RFXVXWRFW

5.4 8

474 lτννμrμntτ√lFcrossSsμctτonFmμ√surμmμntsFνorFtρμFμlμctrowμ√kFproγuctτonFoνFγτψμtsFτnF√ssocτ√tτonF
wτtρF√F—F≥osonFτnFprotonâ��protonFcollτsτonsF√tFi|ti{TFEuropeansPhysicalsJournalsCRF2021RF_WRFW 4.2 5

473 uμ√surμmμntsFoνF‘pF√nγF—pFproγuctτonFτnFtρμFNpFrτπρt√rrowF≥≥√r{≥}OFγμc√yFcρ√nnμlFτnFppF
collτsτonsF√tFNWYRtμxtF{|μ}tμxtF{~}OFwτtρFtρμFi|ti{FγμtμctorTFEuropeansPhysicalsJournalsCRF2021RF_WRFW 4.2 7

472 {μ√rcρFνorFγ√rkFm√ttμrFτnF√ssocτ√tτonFwτtρF√nFμnμrπμtτcFpρotonFτnFppFcollτsτonsF√tFNFsqrt{s}FOFeFWYF|μ~F
wτtρFtρμFi|ti{FγμtμctorTFJournalsofsHighsEnergysPhysicsRF2021RFXVXWRFW 5.4 5
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471 {μ√rcρFνorFsqu√rksF√nγFπluτnosFτnFντn√lFst√tμsFwτtρFonμFτsol√tμγFlμptonRFψμtsRF√nγFmτssτnπFtr√nsvμrsμF
momμntumF√tFNsqrt{s}eWYOF|μ~FwτtρFtρμFi|ti{FγμtμctorTFEuropeansPhysicalsJournalsCRF2021RF_WRFW 4.2 0

470 |ρμFi|ti{Fn√stF|r√csμrFsystμmTFJournalsofsInstrumentationRF2021RFW]RFxV^VV] 1 0

469 uμ√surμmμntFoνFsτnπlμFtopSqu√rkFproγuctτonFτnF√ssocτ√tτonFwτtρF√F‘F≥osonFτnFtρμFsτnπlμSlμptonF
cρ√nnμlF√tFNsqrt{s}FeF_RtμxtF{|μ~}OFwτtρFtρμFi|ti{FγμtμctorTFEuropeansPhysicalsJournalsCRF2021RF_WRFW 4.2 1

468 rμtFμnμrπyFsc√lμF√nγFrμsolutτonFmμ√surμγFτnFprotonâ��protonFcollτsτonsF√tFNsqrt{s}eWYOF|μ~FwτtρFtρμF
i|ti{FγμtμctorTFEuropeansPhysicalsJournalsCRF2021RF_WRFW 4.2 11

467 uμ√surμmμntsFoνFsμnsorFr√γτ√tτonFγ√m√πμFτnFtρμFi|ti{FτnnμrFγμtμctorFusτnπFlμ√k√πμFcurrμntsTF
JournalsofsInstrumentationRF2021RFW]RFxV_VX[ 1 1

466
uμ√surμmμntsFoνFtρμFτnclusτvμF√nγFγτννμrμntτ√lFproγuctτonFcrossFsμctτonsFoνF√FtopSqu√rkâ��√ntτqu√rkF
p√τrFτnF√ssocτ√tτonFwτtρF√F—F≥osonF√tFNsqrt{s}FeFWYOF|μ~FwτtρFtρμFi|ti{FγμtμctorTFEuropeansPhysicals
JournalsCRF2021RF_WRFW

4.2 1

465 mxclusτvμFγτmuonFproγuctτonFτnFultr√pμrτpρμr√lFx≥Qx≥FcollτsτonsF√tFsvve[TVX|μ~FwτtρFi|ti{TF
PhysicalsReviewsCRF2021RFWVZRF 2.7 2

464 {μ√rcρFνorFvμwFxρμnomμn√FτnFnτn√lF{t√tμsFwτtρF|woFtμptonsF√nγFwnμForFvoF≥S|√ππμγFrμtsF√tF
sqrt s±eWYFF|μ~F}sτnπFtρμFi|ti{FlμtμctorTFPhysicalsReviewsLettersRF2021RFWX^RFWZW_VW 7.4 1

463 {μ√rcρFνorFγ√rkFm√ttμrFproγucμγFτnF√ssocτ√tτonFwτtρF√FsτnπlμFtopFqu√rkFτnFNsqrt{s}eWYOF|μ~FNppOF
collτsτonsFwτtρFtρμFi|ti{FγμtμctorTFEuropeansPhysicalsJournalsCRF2021RF_WRFW 4.2 4

462
uμ√surμmμntsFoνFtopSqu√rkFp√τrFsτnπlμSF√nγFγou≥lμSγτννμrμntτ√lFcrossSsμctτonsFτnFtρμF√llSρ√γronτcF
cρ√nnμlFτnFppFcollτsτonsF√tFNFsqrt{m√tρrm{s}}FOFeFWYF|μ~FusτnπFtρμFi|ti{FγμtμctorTFJournalsofsHighs
EnergysPhysicsRF2021RFXVXWRFW

5.4 2

461 {μ√rcρFνorFpρμnomμn√F≥μyonγFtρμF{t√nγ√rγFuoγμlFτnFμvμntsFwτtρFl√rπμF≥SψμtFmultτplτcτtyFusτnπFtρμF
i|ti{FγμtμctorF√tFtρμFtpkTFEuropeansPhysicalsJournalsCRF2021RF_WRFW 4.2 1

460
{μ√rcρFνorFγ√rkFm√ttμrFproγucμγFτnF√ssocτ√tτonFwτtρF√F{t√nγ√rγFuoγμlFpτππsF≥osonFγμc√yτnπFτntoF
≥Squ√rksFusτnπFtρμFνullFzunFXFγ√t√sμtFνromFtρμFi|ti{FγμtμctorTFJournalsofsHighsEnergysPhysicsRF2021RF
XVXWRFW

5.4 0

459 uμ√surμmμntFoνFtρμFproγuctτonFcrossFsμctτonFoνFp√τrsFoνFτsol√tμγFpρotonsFτnFppFcollτsτonsF√tFWYF|μ~F
wτtρFtρμFi|ti{FγμtμctorTFJournalsofsHighsEnergysPhysicsRF2021RFXVXWRFW 5.4 0

458
{μ√rcρFνorFμxotτcFγμc√ysFoνFtρμFpτππsF≥osonFτntoFlonπSlτvμγFp√rtτclμsFτnFppFcollτsτonsF√tFJJFsqrt{s}FJJF
eFWYF|μ~FusτnπFγτspl√cμγFvμrtτcμsFτnFtρμFi|ti{FτnnμrFγμtμctorTFJournalsofsHighsEnergysPhysicsRF2021RF
XVXWRFW

5.4 0

457
{μ√rcρFνorFcρ√rπτnoâ��nμutr√lτnoFp√τrFproγuctτonFτnFντn√lFst√tμsFwτtρFtρrμμFlμptonsF√nγFmτssτnπF
tr√nsvμrsμFmomμntumFτnFJJsqrt{s}FeFWYJJ´ |μ~FppFcollτsτonsFwτtρFtρμFi|ti{FγμtμctorTFEuropeans
PhysicalsJournalsCRF2021RF_WRFW

4.2 1

456 konντπur√tτonF√nγFpμrνorm√ncμFoνFtρμFi|ti{F≥SψμtFtrτππμrsFτnFzunFXTFEuropeansPhysicalsJournalsCRF
2021RF_WRFW 4.2 1

455 {μ√rcρFνorFtμptonSnl√vorF~τol√tτonFτnF—SjosonFlμc√ysFwτtρFˇ�FtμptonsFwτtρFtρμFi|ti{FlμtμctorTTF
PhysicalsReviewsLettersRF2021RFWX^RFX^W_VW 7.4 0

454 {μ√rcρFνorFnμwFpρμnomμn√FτnFppFcollτsτonsFτnFντn√lFst√tμsFwτtρFt√uFlμptonsRF≥FSψμtsRF√nγFmτssτnπF
tr√nsvμrsμFmomμntumFwτtρFtρμFi|ti{FγμtμctorTFPhysicalsReviewsDRF2021RFWVZRF 4.9 1

(2021-2021)
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453
uμ√surμmμntFoνF≥Squ√rkFνr√πmμnt√tτonFpropμrtτμsFτnFψμtsFusτnπFtρμFγμc√yFj´–FSfFrUˇ�s´–FτnFppF
collτsτonsF√tFJJFsqrt{s}FJJFeFWYF|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournalsofsHighsEnergysPhysicsRF2021RF
XVXWRFW

5.4 0

452 xμrνorm√ncμFoνFtρμFupπr√γμγFxrμxrocμssorFoνFtρμFi|ti{FtμvμlSWFk√lorτmμtμrF|rτππμrTFJournalsofs
InstrumentationRF2020RFW[RFxWWVW]SxWWVW] 1 2

451
{μ√rcρFνorFnμwFpρμnomμn√FτnFντn√lFst√tμsFwτtρFl√rπμFψμtFmultτplτcτtτμsF√nγFmτssτnπFtr√nsvμrsμF
momμntumFusτnπFNFsqrt{s}FOFeFWYF|μ~FprotonSprotonFcollτsτonsFrμcorγμγF≥yFi|ti{FτnFzunFXFoνFtρμF
tpkTFJournalsofsHighsEnergysPhysicsRF2020RFXVXVRFW

5.4 7

450 {μ√rcρFνorFpτππsFjosonFlμc√ysFτntoF√F—FjosonF√nγF√FtτπρtFp√γronτc√llyFlμc√yτnπFzμson√ncμF}sτnπF
WY´ |μ~FppFkollτsτonFl√t√FνromFtρμFi|ti{FlμtμctorTFPhysicalsReviewsLettersRF2020RFWX[RFXXW_VX 7.4 6

449 zμsultsFonFtowSu√ssF‘μ√klyFqntμr√ctτnπFu√ssτvμFx√rtτclμsFνromF√nFWW´ kπFγF|√rπμtFmxposurμFoνF
liuqkF√tF{vwtijTFPhysicalsReviewsLettersRF2020RFWX[RFXZW_VY 7.4 13

448 pτππsF≥osonFproγuctτonFcrossSsμctτonFmμ√surμmμntsF√nγFtρμτrFmn|Fτntμrprμt√tτonFτnFtρμFNZμllFOF
γμc√yFcρ√nnμlF√tFNsqrt{s}eOWYF|μ~FwτtρFtρμFi|ti{FγμtμctorTFEuropeansPhysicalsJournalsCRF2020RF_VRFW 4.2 12

447 {μ√rcρFνorFρμ√vyFnμutr√lFpτππsF≥osonsFproγucμγFτnF√ssocτ√tτonFwτtρF≥Squ√rksF√nγFγμc√yτnπFτntoF
≥Squ√rksF√tFseWYFF|μ~FwτtρFtρμFi|ti{FγμtμctorTFPhysicalsReviewsDRF2020RFWVXRF 4.9 10

446 {μ√rcρFνorFp√τrsFoνFsc√l√rFlμptoqu√rksFγμc√yτnπFτntoFqu√rksF√nγFμlμctronsForFmuonsFτnFNFsqrt{s}FOFeFWYF
|μ~FppFcollτsτonsFwτtρFtρμFi|ti{FγμtμctorTFJournalsofsHighsEnergysPhysicsRF2020RFXVXVRFW 5.4 8

445 i|ti{Fγ√t√Fqu√lτtyFopμr√tτonsF√nγFpμrνorm√ncμFνorFXVW[â��XVW_Fγ√t√St√kτnπTFJournalsofs
InstrumentationRF2020RFW[RFxVZVVYSxVZVVY 1 16

444 uμ√surμmμntFoνFtρμFtunγFrμtFxl√nμF}sτnπFkρ√rπμγFx√rtτclμsFτnFWY´ |μ~FxrotonSxrotonFkollτsτonsF
wτtρFtρμFi|ti{FlμtμctorTFPhysicalsReviewsLettersRF2020RFWXZRFXXXVVX 7.4 4

443 uμ√surμmμntFoνFizτmutρ√lFinτsotropyFoνFuuonsFνromFkρ√rmF√nγFjottomFp√γronsFτnFppFkollτsτonsF
√tFsqrt s±eWYFF|μ~FwτtρFtρμFi|ti{FlμtμctorTFPhysicalsReviewsLettersRF2020RFWXZRFV_XYVW 7.4 8

442 {μ√rcρFνorFsqu√rksF√nγFπluτnosFτnFντn√lFst√tμsFwτtρFs√mμSsτπnFlμptonsF√nγFψμtsFusτnπFWYaFν≥â��WFoνFγ√t√F
collμctμγFwτtρFtρμFi|ti{FγμtμctorTFJournalsofsHighsEnergysPhysicsRF2020RFXVXVRFW 5.4 8

441
{μ√rcρFνorFγτψμtFrμson√ncμsFτnFμvμntsFwτtρF√nFτsol√tμγFcρ√rπμγFlμptonFusτnπFNFsqrt{s}FOFeFWYF|μ~F
protonSprotonFcollτsτonFγ√t√FcollμctμγF≥yFtρμFi|ti{FγμtμctorTFJournalsofsHighsEnergysPhysicsRF2020RF
XVXVRFW

5.4 3

440 {μ√rcρFνorFu√πnμtτcFuonopolμsF√nγF{t√≥lμFpτπρSmlμctrτcSkρ√rπμFw≥ψμctsFτnFWY´ |μvFxrotonSxrotonF
kollτsτonsFwτtρFtρμFi|ti{FlμtμctorTFPhysicalsReviewsLettersRF2020RFWXZRFVYW_VX 7.4 15

439 uμ√surμmμntFoνFtρμF—NSfFâ��Qâ��â��O˛‡FproγuctτonFcrossSsμctτonFτnFppFcollτsτonsF√tFNFsqrt{s}FOFeFWYF|μ~FwτtρF
tρμFi|ti{FγμtμctorTFJournalsofsHighsEnergysPhysicsRF2020RFXVXVRFW 5.4 2

438 uμ√surμmμntFoνFlonπSr√nπμFtwoSp√rtτclμF√zτmutρ√lFcorrμl√tτonsFτnF—S≥osonFt√ππμγFppFcollτsτonsF√tF
Nsqrt{s}e_OF√nγFWYF|μ~TFEuropeansPhysicalsJournalsCRF2020RF_VRFW 4.2 3

437 |r√nsvμrsμFmomμntumF√nγFprocμssFγμpμnγμntF√zτmutρ√lF√nτsotropτμsFτnFNsqrt{sℓ{m√tρrmF
{vv}}}e_TW]OF|μ~FpQx≥FcollτsτonsFwτtρFtρμFi|ti{FγμtμctorTFEuropeansPhysicalsJournalsCRF2020RF_VRFW 4.2 7

436 {μ√rcρFνorFpμ√vyFzμson√ncμsFlμc√yτnπFτntoF√FxρotonF√nγF√Fp√γronτc√llyFlμc√yτnπFpτππsFjosonFτnF
ppFkollτsτonsF√tFsqrt s±eWYFF|μ~FwτtρFtρμFi|ti{FlμtμctorTFPhysicalsReviewsLettersRF2020RFWX[RFX[W_VX 7.4 3

Dante Amidei
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435 w≥sμrv√tτonF√nγFuμ√surμmμntFoνFnorw√rγFxrotonF{c√ttμrτnπFτnFissocτ√tτonFwτtρFtμptonFx√τrsF
xroγucμγFvτ√FtρμFxρotonFnusτonFuμcρ√nτsmF√tFi|ti{TFPhysicalsReviewsLettersRF2020RFWX[RFX]W_VW 7.4 5

434 xμrνorm√ncμFoνFμlμctronF√nγFpρotonFtrτππμrsFτnFi|ti{FγurτnπFtpkFzunFXTFEuropeansPhysicalsJournals
CRF2020RF_VRFW 4.2 30

433
{μ√rcρFνorFμlμctrowμ√kFproγuctτonFoνFcρ√rπτnosF√nγFslμptonsFγμc√yτnπFτntoFντn√lFst√tμsFwτtρFtwoF
lμptonsF√nγFmτssτnπFtr√nsvμrsμFmomμntumFτnFNsqrt{s}eWYOFNtμxtF{|μ~}OFppFcollτsτonsFusτnπFtρμFi|ti{F
γμtμctorTFEuropeansPhysicalsJournalsCRF2020RF_VRFW

4.2 50

432 {μ√rcρFνorFtopFsqu√rksFτnFμvμntsFwτtρF√FpτππsForF—F≥osonFusτnπFWYaFν≥N^{SW}OFoνFppFcollτsτonFγ√t√F√tF
Nsqrt{s}eWYOF|μ~FwτtρFtρμFi|ti{FγμtμctorTFEuropeansPhysicalsJournalsCRF2020RF_VRFW 4.2 1

431 mvτγμncμFνorFNt≥√r{t}t≥√r{t}OFproγuctτonFτnFtρμFmultτlμptonFντn√lFst√tμFτnFprotonâ��protonFcollτsτonsF√tF
Nsqrt{s}eWYOFNtμxtF{|μ~}OFwτtρFtρμFi|ti{FγμtμctorTFEuropeansPhysicalsJournalsCRF2020RF_VRFW 4.2 8

430 {μ√rcρFνorFρμ√vyFγτ≥osonFrμson√ncμsFτnFsμmτlμptonτcFντn√lFst√tμsFτnFppFcollτsτonsF√tFNsqrt{s}eWYOF|μ~F
wτtρFtρμFi|ti{FγμtμctorTFEuropeansPhysicalsJournalsCRF2020RF_VRFW 4.2 4

429
{μ√rcρFνorFlτπρtFlonπSlτvμγFnμutr√lFp√rtτclμsFproγucμγFτnFppFcollτsτonsF√tFNsqrt{s}FeFWY~m√tρrmF{|μ~}OF
√nγFγμc√yτnπFτntoFcollτm√tμγFlμptonsForFlτπρtFρ√γronsFwτtρFtρμFi|ti{FγμtμctorTFEuropeansPhysicals
JournalsCRF2020RF_VRFW

4.2 8

428
{μ√rcρFνorF√Fsc√l√rFp√rtnμrFoνFtρμFtopFqu√rkFτnFtρμF√llSρ√γronτcFNt{≥√r{t}}OFplusFmτssτnπFtr√nsvμrsμF
momμntumFντn√lFst√tμF√tFNsqrt{s}eWYOF|μ~FwτtρFtρμFi|ti{FγμtμctorTFEuropeansPhysicalsJournalsCRF
2020RF_VRFW

4.2 17

427 ilτπnmμntFoνFtρμFi|ti{FqnnμrFlμtμctorFτnFzunFXTFEuropeansPhysicalsJournalsCRF2020RF_VRFW 4.2 4

426 lμtμrmτn√tτonFoνFψμtFc√lτ≥r√tτonF√nγFμnμrπyFrμsolutτonFτnFprotonâ��protonFcollτsτonsF√tFNsqrt{s}FeF
_~ρ≥oxF{|μ~}OFusτnπFtρμFi|ti{FγμtμctorTFEuropeansPhysicalsJournalsCRF2020RF_VRFW 4.2 3

425 uμ√surμmμntFoνFrUˇ�FproγuctτonFτnF√ssocτ√tτonFwτtρF√F‘´–F≥osonFwτtρFppFγ√t√F√tF_F|μ~TFJournalsofs
HighsEnergysPhysicsRF2020RFXVXVRFW 5.4 4

424 {μ√rcρFνorFnμwFrμson√ncμsFτnFm√ssFγτstrτ≥utτonsFoνFψμtFp√τrsFusτnπFWYaFν≥â��WFoνFppFcollτsτonsF√tFNF
sqrt{m√tρrm{s}}FOFeFWYF|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournalsofsHighsEnergysPhysicsRF2020RFXVXVRFW 5.4 20

423 {μ√rcρFνorFNFtovμrlτnμ{t}FOFrμson√ncμsFτnFνullyFρ√γronτcFντn√lFst√tμsFτnFppFcollτsτonsF√tFNFsqrt{s}FOFeFWYF
|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournalsofsHighsEnergysPhysicsRF2020RFXVXVRFW 5.4 6

422 zμconstructτonF√nγFτγμntτντc√tτonFoνF≥oostμγFγτSˇ�FsystμmsFτnF√Fsμ√rcρFνorFpτππsF≥osonFp√τrsFusτnπFWYF
|μ~FprotonSprotonFcollτsτonFγ√t√FτnFi|ti{TFJournalsofsHighsEnergysPhysicsRF2020RFXVXVRFW 5.4 3

421
mvτγμncμFνorFμlμctrowμ√kFproγuctτonFoνFtwoFψμtsFτnF√ssocτ√tτonFwτtρF√F—˛‡Fp√τrFτnFppFcollτsτonsF√tF
seWY´ |μ~FwτtρFtρμFi|ti{FγμtμctorTFPhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesands
High-EnergysPhysicsRF2020RF_VYRFWY[YZW

4.2 5

420
kom≥τnμγFmμ√surμmμntsFoνFpτππsF≥osonFproγuctτonF√nγFγμc√yFusτnπFupFtoF_VFFν≥â��WFoνF
protonSprotonFcollτsτonFγ√t√F√tFseWYFF|μ~FcollμctμγFwτtρFtρμFi|ti{FμxpμrτmμntTFPhysicalsReviewsDRF
2020RFWVWRF

4.9 121

419 lτψμtFzμson√ncμF{μ√rcρFwτtρF‘μ√kF{upμrvτsτonF}sτnπFsqrt s±eWYFF|μ~FppFkollτsτonsFτnFtρμFi|ti{F
lμtμctorTFPhysicalsReviewsLettersRF2020RFWX[RFWYW_VW 7.4 15

418
uμ√surμmμntsFoνFτnclusτvμF√nγFγτννμrμntτ√lFcrossSsμctτonsFoνFcom≥τnμγFNFtovμrlτnμ{t}π√mm√FOF√nγF
t‘˛‡FproγuctτonFτnFtρμFμ˛…Fcρ√nnμlF√tFWYF|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournalsofsHighsEnergysPhysics
RF2020RFXVXVRFW

5.4 2
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417 xμrνorm√ncμFoνFtρμFmτssτnπFtr√nsvμrsμFmomμntumFtrτππμrsFνorFtρμFi|ti{FγμtμctorFγurτnπFzunSXF
γ√t√Ft√kτnπTFJournalsofsHighsEnergysPhysicsRF2020RFXVXVRFW 5.4 8

416 {μ√rcρFνorFnμwFnonSrμson√ntFpρμnomμn√FτnFρτπρSm√ssFγτlμptonFντn√lFst√tμsFwτtρFtρμFi|ti{F
γμtμctorTFJournalsofsHighsEnergysPhysicsRF2020RFXVXVRFW 5.4 9

415 uμ√surμmμntsFoνFtρμFpτππsF≥osonFτnclusτvμF√nγFγτννμrμntτ√lFντγucτ√lFcrossFsμctτonsFτnFtρμFZNμllFOF
γμc√yFcρ√nnμlF√tFNsqrt{s}OFeFWYF|μ~TFEuropeansPhysicalsJournalsCRF2020RF_VRFW 4.2 9

414 nluctu√tτonsFoνF√nτsotropτcFνlowFτnFx≥Qx≥FcollτsτonsF√tFNFsqrt{{m√tρrm{s}}ℓ{m√tρrm{vv}}}FOFeF[TVXF
|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournalsofsHighsEnergysPhysicsRF2020RFXVXVRFW 5.4 13

413 xμrνorm√ncμFoνFtρμFi|ti{FmuonFtrτππμrsFτnFzunFXTFJournalsofsInstrumentationRF2020RFW[RFxVaVW[SxVaVW[1 13

412
{μ√rcρFνorFγτrμctFproγuctτonFoνFμlμctrowμ√kτnosFτnFντn√lFst√tμsFwτtρFonμFlμptonRFmτssτnπFtr√nsvμrsμF
momμntumF√nγF√FpτππsF≥osonFγμc√yτnπFτntoFtwoF≥SψμtsFτnFNppOFcollτsτonsF√tFNsqrt{s}eWYOF|μ~FwτtρF
tρμFi|ti{FγμtμctorTFEuropeansPhysicalsJournalsCRF2020RF_VRFW

4.2 13

411 uμ√surμmμntFoνFγτννμrμntτ√lFcrossFsμctτonsFνorFsτnπlμFγτννr√ctτvμFγτssocτ√tτonFτnFNFsqrt{s}FOFeF_F|μ~FppF
collτsτonsFusτnπFtρμFi|ti{FitniFspμctromμtμrTFJournalsofsHighsEnergysPhysicsRF2020RFXVXVRFW 5.4 1

410 uμ√surμmμntFoνFτsol√tμγSpρotonFplusFtwoSψμtFproγuctτonFτnFppFcollτsτonsF√tFNFsqrt{s}FOFeFWYF|μ~FwτtρF
tρμFi|ti{FγμtμctorTFJournalsofsHighsEnergysPhysicsRF2020RFXVXVRFW 5.4 2

409 kxFxropμrtτμsFoνFpτππsFjosonFqntμr√ctτonsFwτtρF|opFyu√rksFτnFtρμFtt ovμrF´fl±pF√nγFtpFxrocμssμsF
}sτnπFpSf˛‡˛‡FwτtρFtρμFi|ti{FlμtμctorTFPhysicalsReviewsLettersRF2020RFWX[RFV]W_VX 7.4 15

408
uμ√surμmμntsFoνFtρμFproγuctτonFcrossSsμctτonFνorF√F—F≥osonFτnF√ssocτ√tτonFwτtρF≥SψμtsFτnF
protonSprotonFcollτsτonsF√tFNFsqrt{s}FOFeFWYF|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournalsofsHighsEnergys
PhysicsRF2020RFXVXVRFW

5.4 5

407
{μ√rcρFνorFtρμFppFSfFNF≥ovμrlτnμ{≥}≥ovμrlτnμ{≥}FOFprocμssFvτ√FvμctorS≥osonFνusτonFproγuctτonFusτnπF
protonSprotonFcollτsτonsF√tFNFsqrt{s}FOFeFWYF|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournalsofsHighsEnergys
PhysicsRF2020RFXVXVRFW

5.4 5

406 w≥sμrv√tτonFoνFtρμF√ssocτ√tμγFproγuctτonFoνF√FtopFqu√rkF√nγF√F—F≥osonFτnFppFcollτsτonsF√tFNFsqrt{s}FOeF
WYF|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournalsofsHighsEnergysPhysicsRF2020RFXVXVRFW 5.4 5

405 uμ√surμmμntFoνFtρμFtr√nsvμrsμFmomμntumFγτstrτ≥utτonFoνFlrμllâ��–√nFlμptonFp√τrsFτnFprotonâ��protonF
collτsτonsF√tFNsqrt{s}eWYRO|μ~FwτtρFtρμFi|ti{FγμtμctorTFEuropeansPhysicalsJournalsCRF2020RF_VRFW 4.2 7

404 {μ√rcρFνorFpμ√vyFpτππsFjosonsFlμc√yτnπFτntoF|woF|√uFtμptonsFwτtρFtρμFi|ti{FlμtμctorF}sτnπFppF
kollτsτonsF√tFsqrt s±eWYFF|μ~TFPhysicalsReviewsLettersRF2020RFWX[RFV[W_VW 7.4 30

403
{μ√rcρFνorFγτrμctFproγuctτonFoνFμlμctrowμ√kτnosFτnFντn√lFst√tμsFwτtρFmτssτnπFtr√nsvμrsμFmomμntumF
√nγF√FpτππsF≥osonFγμc√yτnπFτntoFpρotonsFτnFppFcollτsτonsF√tFNFsqrt{s}FOFeFWYF|μ~FwτtρFtρμFi|ti{F
γμtμctorTFJournalsofsHighsEnergysPhysicsRF2020RFXVXVRFW

5.4 1

402 uμ√surμmμntsFoνFtopSqu√rkFp√τrFspτnFcorrμl√tτonsFτnFtρμFNμmuFOFcρ√nnμlF√tFNsqrt{s}FeFWYOF|μ~FusτnπF
ppFcollτsτonsFτnFtρμFi|ti{FγμtμctorTFEuropeansPhysicalsJournalsCRF2020RF_VRFW 4.2 8

401 uμ√surμmμntFoνFtρμFcrossSsμctτonF√nγFcρ√rπμF√symmμtryFoνF‘F≥osonsFproγucμγFτnFprotonâ��protonF
collτsτonsF√tFNsqrt{s}e_~tμxtF{|μ~}OFwτtρFtρμFi|ti{FγμtμctorTFEuropeansPhysicalsJournalsCRF2019RF^aRFW 4.2 11

400 w≥sμrv√tτonFoνFmlμctrowμ√kFxroγuctτonFoνF√F{√mμS{τπnF‘FjosonFx√τrFτnFissocτ√tτonFwτtρF|woFrμtsF
τnFppFkollτsτonsF√tFsqrt s±eWYFF|μ~FwτtρFtρμFi|ti{FlμtμctorTFPhysicalsReviewsLettersRF2019RFWXYRFW]W_VW 7.4 26
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399
uμ√surμmμntFoνFψμtSsu≥structurμFo≥sμrv√≥lμsFτnFtopFqu√rkRF‘F≥osonF√nγFlτπρtFψμtFproγuctτonFτnF
protonSprotonFcollτsτonsF√tFNFsqrt{s}FOFeFWYF|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournalsofsHighsEnergys
PhysicsRF2019RFXVWaRFW

5.4 8

398 mlμctronFrμconstructτonF√nγFτγμntτντc√tτonFτnFtρμFi|ti{FμxpμrτmμntFusτnπFtρμFXVW[F√nγFXVW]FtpkF
protonâ��protonFcollτsτonFγ√t√F√tFNsqrt{s}FeFWYOFNtμxtF{|μ~}OTFEuropeansPhysicalsJournalsCRF2019RF^aRFW 4.2 37

397 uμ√surμmμntFoνFγτstrτ≥utτonsFsμnsτtτvμFtoFtρμFunγμrlyτnπFμvμntFτnFτnclusτvμF—F≥osonFproγuctτonFτnF
ppFcollτsτonsF√tFNsqrt{s}OFeFWYF|μ~FwτtρFtρμFi|ti{FγμtμctorTFEuropeansPhysicalsJournalsCRF2019RF^aRFW 4.2 2

396
w≥sμrv√tτonFoνFμlμctrowμ√kF‘´–—F≥osonFp√τrFproγuctτonFτnF√ssocτ√tτonFwτtρFtwoFψμtsFτnFppFcollτsτonsF
√tFseWYF|μ~FwτtρFtρμFi|ti{FγμtμctorTFPhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesands
High-EnergysPhysicsRF2019RF^aYRFZ]aSZaX

4.2 22

395 {μ√rcρFνorFτnvτsτ≥lμFpτππsF≥osonFγμc√ysFτnFvμctorF≥osonFνusτonF√tFseWY|μ~FwτtρFtρμFi|ti{FγμtμctorTF
PhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsRF2019RF^aYRFZaaS[Wa 4.2 21

394 {μ√rcρFνorFsτnπlμFproγuctτonFoνFvμctorSlτkμFqu√rksFγμc√yτnπFτntoF‘≥FτnFppFcollτsτonsF√tFNFsqrt{s}FOFeFWYF
|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournalsofsHighsEnergysPhysicsRF2019RFXVWaRFW 5.4 14

393
kom≥τn√tτonsFoνFsτnπlμStopSqu√rkFproγuctτonFcrossSsμctτonFmμ√surμmμntsF√nγF|νt~~t≥|F
γμtμrmτn√tτonsF√tFNFsqrt{s}FOFeF^F√nγF_F|μ~FwτtρFtρμFi|ti{F√nγFku{FμxpμrτmμntsTFJournalsofsHighs
EnergysPhysicsRF2019RFXVWaRFW

5.4 5

392 {μ√rcρFνorFtopSqu√rkFγμc√ysFtFSfFpqFwτtρFY]Fν≥â��WFoνFppFcollτsτonFγ√t√F√tFNFsqrt{s}FOFeFWYF|μ~FwτtρFtρμF
i|ti{FγμtμctorTFJournalsofsHighsEnergysPhysicsRF2019RFXVWaRFW 5.4 13

391
uμ√surμmμntFoνF~pRFNFm√tρrm{p}toFm√tρrm{≥}ovμrlτnμ{m√tρrm{≥}}FOFproγuctτonF√sF√FνunctτonFoνF
tρμFvμctorS≥osonFtr√nsvμrsμFmomμntumFτnFWYF|μ~FppFcollτsτonsFwτtρFtρμFi|ti{FγμtμctorTFJournalsofs
HighsEnergysPhysicsRF2019RFXVWaRFW

5.4 8

390 TFJournalsofsHighsEnergysPhysicsRF2019RFXVWaRFW 5.4 9

389 TFJournalsofsHighsEnergysPhysicsRF2019RFXVWaRFW 5.4 10

388 krossSsμctτonFmμ√surμmμntsFoνFtρμFpτππsF≥osonFγμc√yτnπFτntoF√Fp√τrFoνFˇ�SlμptonsFτnFprotonSprotonF
collτsτonsF√tFseWYFF|μ~FwτtρFtρμFi|ti{FγμtμctorTFPhysicalsReviewsDRF2019RFaaRF 4.9 29

387 uμ√surμmμntsFoνF‘F√nγF—F≥osonFproγuctτonFτnFppFcollτsτonsF√tFNsqrt{s}e[TVXOF|μ~FwτtρFtρμFi|ti{F
γμtμctorTFEuropeansPhysicalsJournalsCRF2019RF^aRFW 4.2 12

386 xμrνorm√ncμFoνFtopSqu√rkF√nγFNv√rvμc{‘}OS≥osonFt√ππτnπFwτtρFi|ti{FτnFzunFXFoνFtρμFtpkTFEuropeans
PhysicalsJournalsCRF2019RF^aRFW 4.2 19

385 uμ√surμmμntsFoνFτnclusτvμF√nγFγτννμrμntτ√lFντγucτ√lFcrossSsμctτonsFoνFNt≥√r{t}π√mm√FOFproγuctτonFτnF
lμptonτcFντn√lFst√tμsF√tFNsqrt{s}eWY~tμxtF{|μ~}OFτnFi|ti{TFEuropeansPhysicalsJournalsCRF2019RF^aRFW 4.2 7

384
{μ√rcρFνorFtρμFxroγuctτonFoνF√FtonπStτvμγFvμutr√lFx√rtτclμFlμc√yτnπFwτtρτnFtρμFi|ti{Fp√γronτcF
k√lorτmμtμrFτnFissocτ√tτonFwτtρF√F—FjosonFνromFppFkollτsτonsF√tFsqrt s±eWYFF|μ~TFPhysicalsReviews
LettersRF2019RFWXXRFW[W_VW

7.4 5

383 mlμctronF√nγFpρotonFμnμrπyFc√lτ≥r√tτonFwτtρFtρμFi|ti{FγμtμctorFusτnπFXVW[â��XVW]FtpkF
protonSprotonFcollτsτonFγ√t√TFJournalsofsInstrumentationRF2019RFWZRFxVYVW^SxVYVW^ 1 25

382 {μ√rcρFνorFνourStopSqu√rkFproγuctτonFτnFtρμFsτnπlμSlμptonF√nγFopposτtμSsτπnFγτlμptonFντn√lFst√tμsFτnF
ppFcollτsτonsF√tFseWYFF|μ~FwτtρFtρμFi|ti{FγμtμctorTFPhysicalsReviewsDRF2019RFaaRF 4.9 4
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381 {μ√rcρFνorFγou≥lyFcρ√rπμγFsc√l√rF≥osonsFγμc√yτnπFτntoFs√mμSsτπnF≥osonFp√τrsFwτtρFtρμFi|ti{F
γμtμctorTFEuropeansPhysicalsJournalsCRF2019RF^aRF[_ 4.2 20

380
{μ√rcρFνorFρμ√vyFu√ψor√n√ForFlτr√cFnμutrτnosF√nγFrτπρtSρ√nγμγF‘Fπ√uπμF≥osonsFτnFντn√lFst√tμsFwτtρF
twoFcρ√rπμγFlμptonsF√nγFtwoFψμtsF√tFNFsqrt{s}eWYFOF|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournalsofsHighs
EnergysPhysicsRF2019RFXVWaRFW

5.4 21

379 qnFsτtuFc√lτ≥r√tτonFoνFl√rπμSr√γτusFψμtFμnμrπyF√nγFm√ssFτnFWYF|μ~Fprotonâ��protonFcollτsτonsFwτtρFtρμF
i|ti{FγμtμctorTFEuropeansPhysicalsJournalsCRF2019RF^aRFW 4.2 16

378 uμ√surμmμntFoνFtρμFpρotonFτγμntτντc√tτonFμνντcτμncτμsFwτtρFtρμFi|ti{FγμtμctorFusτnπFtpkFzunFXF
γ√t√FcollμctμγFτnFXVW[F√nγFXVW]TFEuropeansPhysicalsJournalsCRF2019RF^aRFW 4.2 26

377 uμ√surμmμntFoνFtρμFr√tτoFoνFcrossFsμctτonsFνorFτnclusτvμFτsol√tμγSpρotonFproγuctτonFτnFppFcollτsτonsF
√tFNFsqrt{s}FOFeFWYF√nγF_F|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournalsofsHighsEnergysPhysicsRF2019RFXVWaRFW 5.4 5

376 uμ√surμmμntFoνFtρμFtopFqu√rkFm√ssFτnFtρμFNt≥√r{t}rτπρt√rrowFOFlμptonQψμtsFcρ√nnμlFνromFNsqrt{s}e_OF
|μ~Fi|ti{Fγ√t√F√nγFcom≥τn√tτonFwτtρFprμvτousFrμsultsTFEuropeansPhysicalsJournalsCRF2019RF^aRFW 4.2 24

375
{μ√rcρFνorFp√τrFproγuctτonFoνFpτππsF≥osonsFτnFtρμFNF≥ovμrlτnμ{≥}≥ovμrlτnμ{≥}FOFντn√lFst√tμFusτnπF
protonSprotonFcollτsτonsF√tFNFsqrt{s}eWYFOF|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournalsofsHighsEnergys
PhysicsRF2019RFXVWaRFW

5.4 31

374 konstr√τntsFonFmμγτ√torS≥√sμγFγ√rkFm√ttμrF√nγFsc√l√rFγ√rkFμnμrπyFmoγμlsFusτnπFNFsqrt{s}FOFeFWYF|μ~F
ppFcollτsτonFγ√t√FcollμctμγF≥yFtρμFi|ti{FγμtμctorTFJournalsofsHighsEnergysPhysicsRF2019RFXVWaRFW 5.4 31

373 komp√rτsonFoνFnr√πmμnt√tτonFnunctτonsFνorFrμtsFlomτn√tμγF≥yFtτπρtFyu√rksF√nγFoluonsFνromFppF
√nγFx≥Qx≥FkollτsτonsFτnFi|ti{TFPhysicalsReviewsLettersRF2019RFWXYRFVZXVVW 7.4 12

372 {μ√rcρFνorFlonπSlτvμγFnμutr√lFp√rtτclμsFτnFppFcollτsτonsF√tFN{sqrt{s}}FeFWY~{tμxtF{F|μ~}}OFtρ√tFγμc√yFτntoF
γτspl√cμγFρ√γronτcFψμtsFτnFtρμFi|ti{Fc√lorτmμtμrTFEuropeansPhysicalsJournalsCRF2019RF^aRFW 4.2 18

371 {μ√rcρFνorFpτππsF≥osonFp√τrFproγuctτonFτnFtρμF‘‘NPO‘‘NPOFγμc√yFcρ√nnμlFusτnπFi|ti{Fγ√t√F
rμcorγμγF√tFNFsqrt{m√tρrm{s}}FOFeFWYF|μ~TFJournalsofsHighsEnergysPhysicsRF2019RFXVWaRFW 5.4 12

370 w≥sμrv√tτonFoνFtτπρtS≥yStτπρtF{c√ttμrτnπFτnF}ltr√pμrτpρμr√lFx≥Qx≥FkollτsτonsFwτtρFtρμFi|ti{F
lμtμctorTFPhysicalsReviewsLettersRF2019RFWXYRFV[XVVW 7.4 41

369 {μ√rcρFνorFl√rπμFmτssτnπFtr√nsvμrsμFmomμntumFτnF√ssocτ√tτonFwτtρFonμFtopSqu√rkFτnFprotonSprotonF
collτsτonsF√tFNFsqrt{s}FOFeFWYF|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournalsofsHighsEnergysPhysicsRF2019RFXVWaRFW 5.4 7

368
uμ√surμmμntFoνFN‘^{pmF}—OFproγuctτonFcrossFsμctτonsF√nγFπ√uπμF≥osonFpol√rτs√tτonFτnFppF
collτsτonsF√tFNsqrt{s}FeFWY~tμxtF{|μ~}OFwτtρFtρμFi|ti{FγμtμctorTFEuropeansPhysicalsJournalsCRF2019RF
^aRFW

4.2 20

367 kom≥τn√tτonFoνF{μ√rcρμsFνorFqnvτsτ≥lμFpτππsFjosonFlμc√ysFwτtρFtρμFi|ti{FmxpμrτmμntTFPhysicals
ReviewsLettersRF2019RFWXXRFXYW_VW 7.4 45

366 uμ√surμmμntFoνFtρμFtt´fl—F√nγFtt´fl‘FcrossFsμctτonsFτnFprotonSprotonFcollτsτonsF√tFseWYFF|μ~FwτtρFtρμF
i|ti{FγμtμctorTFPhysicalsReviewsDRF2019RFaaRF 4.9 14

365 {μ√rcρμsFνorFtρτrγSπμnμr√tτonFsc√l√rFlμptoqu√rksFτnFNFsqrt{s}FOFeFWYF|μ~FppFcollτsτonsFwτtρFtρμFi|ti{F
γμtμctorTFJournalsofsHighsEnergysPhysicsRF2019RFXVWaRFW 5.4 18

364
{μ√rcρFνorFsc√l√rFrμson√ncμsFγμc√yτnπFτntoF˛…Q˛…â��FτnFμvμntsFwτtρF√nγFwτtρoutF≥St√ππμγFψμtsFproγucμγF
τnFprotonSprotonFcollτsτonsF√tFNFsqrt{s}eWYFOF|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournalsofsHighsEnergys
PhysicsRF2019RFXVWaRFW

5.4 8
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363 konstr√τntsFonFtτπρtFl√rkFu√ttμrFx√rtτclμsFqntμr√ctτnπFwτtρFmlμctronsFνromFliuqkF√tF{vwtijTF
PhysicalsReviewsLettersRF2019RFWXYRFW_W_VX 7.4 70

362 {μ√rcρFνorFγτ≥osonFrμson√ncμsFτnFρ√γronτcFντn√lFst√tμsFτnFWYaFν≥â��WFoνFppFcollτsτonsF√tFNFsqrt{s}FOFeFWYF
|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournalsofsHighsEnergysPhysicsRF2019RFXVWaRFW 5.4 10

361 {μ√rcρFνorFμxcτtμγFμlμctronsFsτnπlyFproγucμγFτnFprotonâ��protonFcollτsτonsF√tFJJsqrt{s}F~e~WY~tμxtF
{|μ}tμxtF{~}JJFwτtρFtρμFi|ti{FμxpμrτmμntF√tFtρμFtpkTFEuropeansPhysicalsJournalsCRF2019RF^aRF 4.2 3

360 qγμntτντc√tτonFoνF≥oostμγFpτππsF≥osonsFγμc√yτnπFτntoF≥Squ√rkFp√τrsFwτtρFtρμFi|ti{FγμtμctorF√tF
WY´ JJtμxtF{|μ~}JJTFEuropeansPhysicalsJournalsCRF2019RF^aRF 4.2 11

359 uμ√surμmμntFoνFJJsℓ{^VJJF√nγFJJt√m≥γ√F^VJJFproγuctτonFτnFJJtF≥√r{t}JJFγτlμptonτcFμvμntsFτnFppF
collτsτonsF√tFJJsqrt{s}FeJJF^F|μ~FwτtρFtρμFi|ti{FγμtμctorTFEuropeansPhysicalsJournalsCRF2019RF^aRFW 4.2 3

358 uμ√surμmμntFoνFtρμFτnclusτvμFτsol√tμγSpρotonFcrossFsμctτonFτnFppFcollτsτonsF√tFNFsqrt{s}FOFeFWYF|μ~F
usτnπFY]Fν≥â��WFoνFi|ti{Fγ√t√TFJournalsofsHighsEnergysPhysicsRF2019RFXVWaRFW 5.4 2

357
uμ√surμmμntsFoνFπluonâ��πluonFνusτonF√nγFvμctorS≥osonFνusτonFpτππsF≥osonFproγuctτonF
crossSsμctτonsFτnFtρμFpFSfF‘‘gFSfFμ˛‰˛…˛‰Fγμc√yFcρ√nnμlFτnFppFcollτsτonsF√tFseWY|μ~FwτtρFtρμFi|ti{F
γμtμctorTFPhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsRF2019RF^_aRF[V_S[Xa

4.2 27

356 iFstr√tμπyFνorF√Fπμnμr√lFsμ√rcρFνorFnμwFpρμnomμn√FusτnπFγ√t√SγμrτvμγFsτπn√lFrμπτonsF√nγFτtsF
√pplτc√tτonFwτtρτnFtρμFi|ti{FμxpμrτmμntTFEuropeansPhysicalsJournalsCRF2019RF^aRFW 4.2 14

355 uμ√surμmμntFoνFtρμFtopSqu√rkFm√ssFτnFNFtovμrlτnμ{t}FOFQFWSψμtFμvμntsFcollμctμγFwτtρFtρμFi|ti{F
γμtμctorFτnFppFcollτsτonsF√tFNFsqrt{s}FOFeF_F|μ~TFJournalsofsHighsEnergysPhysicsRF2019RFXVWaRFW 5.4 12

354 uμ√surμmμntFoνFντγucτ√lF√nγFγτννμrμntτ√lFN‘^Q‘^SOFproγuctτonFcrossSsμctτonsF√tFNsqrt{s}eWYOF|μ~F
wτtρFtρμFi|ti{FγμtμctorTFEuropeansPhysicalsJournalsCRF2019RF^aRFW 4.2 16

353 uμ√surμmμntFoνF——FproγuctτonFτnFtρμFâ��â�� ˛‰ ˛‰Fντn√lFst√tμFwτtρFtρμFi|ti{FγμtμctorFτnFppFcollτsτonsF√tFNF
sqrt{s}FOFeFWYF|μ~TFJournalsofsHighsEnergysPhysicsRF2019RFXVWaRFW 5.4 2

352 uμ√surμmμntFoνFN‘^{pmF}OS≥osonF√nγF—S≥osonFproγuctτonFcrossSsμctτonsFτnFppFcollτsτonsF√tF
Nsqrt{s}eXT^]OF|μ~FwτtρFtρμFi|ti{FγμtμctorTFEuropeansPhysicalsJournalsCRF2019RF^aRFW 4.2 2

351
uμ√surμmμntFoνFtρμFτnclusτvμFcrossSsμctτonFνorFtρμFproγuctτonFoνFψμtsFτnF√ssocτ√tτonFwτtρF√F—F≥osonF
τnFprotonâ��protonFcollτsτonsF√tF_F|μ~FusτnπFtρμFi|ti{FγμtμctorTFEuropeansPhysicalsJournalsCRF2019RF
^aRFW

4.2 4

350 mlμctronF√nγFpρotonFpμrνorm√ncμFmμ√surμmμntsFwτtρFtρμFi|ti{FγμtμctorFusτnπFtρμFXVW[â��XVW^F
tpkFprotonSprotonFcollτsτonFγ√t√TFJournalsofsInstrumentationRF2019RFWZRFxWXVV]SxWXVV] 1 51

349
{μ√rcρFνorFρμ√vyFnμutr√lFlμptonsFτnFγμc√ysFoνF‘F≥osonsFproγucμγFτnFWYF|μ~FppFcollτsτonsFusτnπF
promptF√nγFγτspl√cμγFsτπn√turμsFwτtρFtρμFi|ti{FγμtμctorTFJournalsofsHighsEnergysPhysicsRF2019RF
XVWaRFW

5.4 21

348 uμ√surμmμntFoνFN‘^pmFOF≥osonFproγuctτonFτnFx≥Qx≥FcollτsτonsF√tFNsqrt{sℓ{m√tρrm{vv}}}FeF
[TVX~tμxtF{|μ}tμxtF{~}OFwτtρFtρμFi|ti{FγμtμctorTFEuropeansPhysicalsJournalsCRF2019RF^aRFW 4.2 7

347 i|ti{F≥SψμtFτγμntτντc√tτonFpμrνorm√ncμF√nγFμνντcτμncyFmμ√surμmμntFwτtρFNt{≥√r{t}}OFμvμntsFτnFppF
collτsτonsF√tFNsqrt{s}eWYOF|μ~TFEuropeansPhysicalsJournalsCRF2019RF^aRFW 4.2 43

346
uμ√surμmμntFoνFνlowFρ√rmonτcsFcorrμl√tτonsFwτtρFmμ√nFtr√nsvμrsμFmomμntumFτnFlμ√γâ��lμ√γF√nγF
protonâ��lμ√γFcollτsτonsF√tFNsqrt{sℓ{m√tρrm{vv}}}FeF[TVX~ρ≥oxF{|μ~}OFwτtρFtρμFi|ti{FγμtμctorTF
EuropeansPhysicalsJournalsCRF2019RF^aRFW

4.2 16

(2019-2019)
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345
uμ√surμmμntsFoνFtopSqu√rkFp√τrFγτννμrμntτ√lF√nγFγou≥lμSγτννμrμntτ√lFcrossSsμctτonsFτnFtρμFNμllFOQψμtsF
cρ√nnμlFwτtρFppFcollτsτonsF√tFNsqrt{s}eWYOF|μ~FusτnπFtρμFi|ti{FγμtμctorTFEuropeansPhysicalsJournalsC
RF2019RF^aRFW

4.2 13

344 {μ√rcρFνorF≥ottomSsqu√rkFp√τrFproγuctτonFwτtρFtρμFi|ti{FγμtμctorFτnFντn√lFst√tμsFcont√τnτnπFpτππsF
≥osonsRF≥SψμtsF√nγFmτssτnπFtr√nsvμrsμFmomμntumTFJournalsofsHighsEnergysPhysicsRF2019RFXVWaRFW 5.4 7

343 {μ√rcρFνorFpτπρSu√ssFzμson√ncμsFlμc√yτnπFtoFˇ�˛‰FτnFppFkollτsτonsF√tFsqrt s±eWYFF|μ~FwτtρFtρμFi|ti{F
lμtμctorTFPhysicalsReviewsLettersRF2018RFWXVRFW]W_VX 7.4 18

342 mvτγμncμFνorFtρμF√ssocτ√tμγFproγuctτonFoνFtρμFpτππsF≥osonF√nγF√FtopFqu√rkFp√τrFwτtρFtρμFi|ti{F
γμtμctorTFPhysicalsReviewsDRF2018RFa^RF 4.9 29

341
{μ√rcρFνorF√γγτtτon√lFρμ√vyFnμutr√lFpτππsF√nγFπ√uπμF≥osonsFτnFtρμFγτt√uFντn√lFst√tμFproγucμγFτnFY]F
ν≥â��WFoνFppFcollτsτonsF√tFNFsqrt{s}eWYFOF|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournalsofsHighsEnergysPhysicsRF
2018RFXVW_RFW

5.4 81

340 uμ√surμmμntFoνFtρμFcrossSsμctτonFνorFproγucτnπF√F‘F≥osonFτnF√ssocτ√tτonFwτtρF√FsτnπlμFtopFqu√rkFτnF
ppFcollτsτonsF√tFNFsqrt{s}eWYFOF|μ~FwτtρFi|ti{TFJournalsofsHighsEnergysPhysicsRF2018RFXVW_RFW 5.4 10

339 uμ√surμmμntFoνFtρμFS≥osonFm√ssFτnFppFcollτsτonsF√tFwτtρFtρμFi|ti{FγμtμctorTFEuropeansPhysicals
JournalsCRF2018RF^_RFWWV 4.2 59

338 {μ√rcρFνorFnμwFpρμnomμn√FτnFρτπρSm√ssFντn√lFst√tμsFwτtρF√FpρotonF√nγF√FψμtFνromFcollτsτonsF√tFeF
WY´ |μ~FwτtρFtρμFi|ti{FγμtμctorTFEuropeansPhysicalsJournalsCRF2018RF^_RFWVX 4.2 7

337 {μ√rcρFνorFtρμFγτrμctFproγuctτonFoνFcρ√rπτnosF√nγFnμutr√lτnosFτnFντn√lFst√tμsFwτtρFt√uFlμptonsFτnF
collτsτonsFwτtρFtρμFi|ti{FγμtμctorTFEuropeansPhysicalsJournalsCRF2018RF^_RFW[Z 4.2 23

336 uμ√surμmμntFoνFlonπτtuγτn√lFνlowFγμcorrμl√tτonsFτnFx≥Qx≥FcollτsτonsF√tF√nγF[TVXF|μ~FwτtρFtρμF
i|ti{FγμtμctorTFEuropeansPhysicalsJournalsCRF2018RF^_RFWZX 4.2 35

335 uμ√surμmμntFoνFqu√rkonτumFproγuctτonFτnFprotonSlμ√γF√nγFprotonSprotonFcollτsτonsF√tFwτtρFtρμF
i|ti{FγμtμctorTFEuropeansPhysicalsJournalsCRF2018RF^_RFW^W 4.2 35

334 uμ√surμmμntFoνFγτννμrμntτ√lFcrossSsμctτonsFoνF√FsτnπlμFtopFqu√rkFproγucμγFτnF√ssocτ√tτonFwτtρF√F
≥osonF√tFwτtρFi|ti{TFEuropeansPhysicalsJournalsCRF2018RF^_RFW_] 4.2 5

333 {μ√rcρFνorFρμ√vyFrμson√ncμsFτnFtρμF√nγFντn√lFst√tμsFusτnπFprotonSprotonFcollτsτonsF√tF´ FwτtρFtρμF
i|ti{FγμtμctorTFEuropeansPhysicalsJournalsCRF2018RF^_RFXaY 4.2 41

332 iFsμ√rcρFνorFp√τrSproγucμγFrμson√ncμsFτnFνourSψμtFντn√lFst√tμsF√tFwτtρFtρμFi|ti{FγμtμctorTFEuropeans
PhysicalsJournalsCRF2018RF^_RFX[V 4.2 28

331
{μ√rcρFνorFρμ√vyFrμson√ncμsFγμc√yτnπFτntoF√F‘ForF—F≥osonF√nγF√FpτππsF≥osonFτnFντn√lFst√tμsFwτtρF
lμptonsF√nγF≥SψμtsFτnFY]Fν≥â��WFoνFNFsqrt{s}eWYFOF|μ~FppFcollτsτonsFwτtρFtρμFi|ti{FγμtμctorTFJournalsofs
HighsEnergysPhysicsRF2018RFXVW_RFW

5.4 26

330 {μ√rcρFνorFρμ√vyFrμson√ncμsFγμc√yτnπFτntoFτnFtρμFντn√lFst√tμFτnFcollτsτonsF√tFwτtρFtρμFi|ti{F
γμtμctorTFEuropeansPhysicalsJournalsCRF2018RF^_RFXZ 4.2 47

329 lτrμctFtopSqu√rkFγμc√yFwτγtρFmμ√surμmμntFτnFtρμFlμptonQψμtsFcρ√nnμlF√tFwτtρFtρμFi|ti{F
μxpμrτmμntTFEuropeansPhysicalsJournalsCRF2018RF^_RFWXa 4.2 11

328 {μ√rcρFνorF‘F‘U‘F—Frμson√ncμFproγuctτonFτnFâ��˛‰qqFντn√lFst√tμsFτnFppFcollτsτonsF√tFNFsqrt{s}eWYFOF|μ~F
wτtρFtρμFi|ti{FγμtμctorTFJournalsofsHighsEnergysPhysicsRF2018RFXVW_RFW 5.4 22

Dante Amidei
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327 uμ√surμmμntFoνFtρμFpτππsF≥osonFcouplτnπFpropμrtτμsFτnFtρμFpFSfF——PFSfFZâ��Fγμc√yFcρ√nnμlF√tFNF
sqrt{s}eWYFOF|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournalsofsHighsEnergysPhysicsRF2018RFXVW_RFW 5.4 36

326
uμ√surμmμntFoνFtρμFproγuctτonFcrossSsμctτonFoνF√FsτnπlμFtopFqu√rkFτnF√ssocτ√tτonFwτtρF√F—F≥osonFτnF
protonâ��protonFcollτsτonsF√tFWYF|μ~FwτtρFtρμFi|ti{FγμtμctorTFPhysicssLetters,sSectionsB:sNuclear,s
ElementarysParticlesandsHigh-EnergysPhysicsRF2018RF^_VRF[[^S[^^

4.2 14

325 uμ√surμmμntFoνFτnclusτvμFψμtF√nγFγτψμtFcrossSsμctτonsFτnFprotonSprotonFcollτsτonsF√tFNFsqrt{s}eWYFOF
|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournalsofsHighsEnergysPhysicsRF2018RFXVW_RFW 5.4 12

324 {μ√rcρFνorFγ√rkFm√ttμrFproγucμγFτnF√ssocτ√tτonFwτtρF≥ottomForFtopFqu√rksFτnF´ |μ~FcollτsτonsFwτtρF
tρμFi|ti{FγμtμctorTFEuropeansPhysicalsJournalsCRF2018RF^_RFW_ 4.2 32

323 {μ√rcρFνorFγou≥lyFcρ√rπμγFpτππsF≥osonFproγuctτonFτnFmultτSlμptonFντn√lFst√tμsFwτtρFtρμFi|ti{F
γμtμctorFusτnπFprotonSprotonFcollτsτonsF√tTFEuropeansPhysicalsJournalsCRF2018RF^_RFWaa 4.2 55

322 uμ√surμmμntFoνFpol√rτs√tτonFτnFγμc√ysFτnFprotonSprotonFcollτsτonsF√tF|μ~FwτtρFtρμFi|ti{FγμtμctorTF
EuropeansPhysicalsJournalsCRF2018RF^_RFW]Y 4.2 3

321 {μ√rcρμsFνorFρμ√vyF——F√nγF—‘Frμson√ncμsFτnFtρμFâ��â��qqF√nγF˛‰˛‰qqFντn√lFst√tμsFτnFppFcollτsτonsF√tFNF
sqrt{s}eWYFOF|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournalsofsHighsEnergysPhysicsRF2018RFXVW_RFW 5.4 17

320 {μ√rcρFνorFp√τrFproγuctτonFoνFupStypμFvμctorSlτkμFqu√rksF√nγFνorFνourStopSqu√rkFμvμntsFτnFντn√lF
st√tμsFwτtρFmultτplμF≥SψμtsFwτtρFtρμFi|ti{FγμtμctorTFJournalsofsHighsEnergysPhysicsRF2018RFXVW_RFW 5.4 23

319
w≥sμrv√tτonFoνFpτππsF≥osonFproγuctτonFτnF√ssocτ√tτonFwτtρF√FtopFqu√rkFp√τrF√tFtρμFtpkFwτtρFtρμF
i|ti{FγμtμctorTFPhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsRF
2018RF^_ZRFW^YSWaW

4.2 118

318
uμ√surμmμntFoνFγτννμrμntτ√lFcrossFsμctτonsF√nγF‘QU‘â��FcrossSsμctτonFr√tτosFνorF‘F≥osonFproγuctτonF
τnF√ssocτ√tτonFwτtρFψμtsF√tFNFsqrt{s}e_FOF|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournalsofsHighsEnergysPhysicsRF
2018RFXVW_RFW

5.4 7

317
kom≥τn√tτonFoνFτnclusτvμF√nγFγτννμrμntτ√lFNFm√tρrm{t}ovμrlτnμ{m√tρrm{t}}FOFcρ√rπμF√symmμtryF
mμ√surμmμntsFusτnπFi|ti{F√nγFku{Fγ√t√F√tFNFsqrt{s}e^FOF√nγF_F|μ~TFJournalsofsHighsEnergysPhysicsRF
2018RFXVW_RFW

5.4 4

316 uμ√surμmμntFoνFtρμF‘S≥osonFm√ssFτnFppFcollτsτonsF√tFNsqrt{s}e^RFρ≥oxF{|μ~}OFwτtρFtρμFi|ti{F
γμtμctorF2018RF^_RFW 1

315 {μ√rcρFνorFγou≥lyFcρ√rπμγFpτππsF≥osonFproγuctτonFτnFmultτSlμptonFντn√lFst√tμsFwτtρFtρμFi|ti{F
γμtμctorFusτnπFprotonâ��protonFcollτsτonsF√tFNsqrt{s}eWYRtμxtF{|μ~}OF2018RF^_RFW 1

314 {μ√rcρFνorFρμ√vyFrμson√ncμsFγμc√yτnπFτntoF√F‘ForF—F≥osonF√nγF√FpτππsF≥osonFτnFντn√lFst√tμsFwτtρF
lμptonsF√nγF≥SψμtsFτnFY]Fν≥â��WFoνFNFsqrt{s}eWYFOF|μ~FppFcollτsτonsFwτtρFtρμFi|ti{FγμtμctorF2018RFXVW_RFW 1

313
{μ√rcρFνorFtρμFpτππsF≥osonFproγucμγFτnF√ssocτ√tτonFwτtρF√FvμctorF≥osonF√nγFγμc√yτnπFτntoFtwoF
spτnSzμroFp√rtτclμsFτnFtρμFpFSfF√√FSfFZ≥Fcρ√nnμlFτnFppFcollτsτonsF√tFNFsqrt{s}eWYFOF|μ~FwτtρFtρμFi|ti{F
γμtμctorTFJournalsofsHighsEnergysPhysicsRF2018RFXVW_RFW

5.4 14

312
uμ√surμmμntFoνFtρμFNF—π√mm√FtoFnuFovμrlτnμ{nu}π√mm√FOFproγuctτonFcrossFsμctτonFτnFppFcollτsτonsF
√tFNFsqrt{s}eWYFOF|μ~FwτtρFtρμFi|ti{FγμtμctorF√nγFlτmτtsFonF√nom√lousFtrτplμFπ√uπμS≥osonF
couplτnπsTFJournalsofsHighsEnergysPhysicsRF2018RFXVW_RFW

5.4 6

311 xromptF√nγFnonSpromptFμllτptτcFνlowFτnFx≥Qx≥FcollτsτonsF√tF|μvFwτtρFtρμFi|ti{FγμtμctorTFEuropeans
PhysicalsJournalsCRF2018RF^_RF^_Z 4.2 8

310 {μ√rcρFνorFpτππsF≥osonFp√τrFproγuctτonFτnFtρμFcρ√nnμlFusτnπFcollτsτonFγ√t√FrμcorγμγF√tF|μ~FwτtρFtρμF
i|ti{FγμtμctorTFEuropeansPhysicalsJournalsCRF2018RF^_RFWVV^ 4.2 21

(2018-2018)
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309 uμ√surμmμntFoνFcolourFνlowFusτnπFψμtSpullFo≥sμrv√≥lμsFτnFμvμntsFwτtρFtρμFi|ti{FμxpμrτmμntF√tTF
EuropeansPhysicalsJournalsCRF2018RF^_RF_Z^ 4.2 5

308 inπul√rF√n√lysτsFoνFjFVFγFFSfFsP˛…Q˛…â��Fγμc√ysFτnFppFcollτsτonsF√tFNFsqrt{s}e_FOF|μ~FwτtρFtρμFi|ti{F
γμtμctorTFJournalsofsHighsEnergysPhysicsRF2018RFXVW_RFW 5.4 44

307 kom≥τn√tτonFoνFtρμF{μ√rcρμsFνorFx√τrSxroγucμγF~μctorlτkμFx√rtnμrsFoνFtρμF|ρτrγSoμnμr√tτonFyu√rksF
√tFsqrt s±eWYFF|μ~FwτtρFtρμFi|ti{FlμtμctorTFPhysicalsReviewsLettersRF2018RFWXWRFXWW_VW 7.4 48

306
w≥sμrv√tτonFoνFkμntr√lτtySlμpμnγμntFicopl√n√rτtyFνorFuuonFx√τrsFxroγucμγFvτ√F|woSxρotonF
{c√ttμrτnπFτnFx≥Qx≥FkollτsτonsF√tFsqrt sℓ{vv}±e[TVXFF|μ~FwτtρFtρμFi|ti{FlμtμctorTFPhysicalsReviews
LettersRF2018RFWXWRFXWXYVW

7.4 18

305
{μ√rcρFνorF√FnμwFρμ√vyFπ√uπμS≥osonFrμson√ncμFγμc√yτnπFτntoF√FlμptonF√nγFmτssτnπFtr√nsvμrsμF
momμntumFτnFY]Fν≥FoνFcollτsτonsF√tF´ |μ~FwτtρFtρμFi|ti{FμxpμrτmμntTFEuropeansPhysicalsJournalsCRF
2018RF^_RFZVW

4.2 23

304
{μ√rcρFνorFzμson√ntF√nγFvonrμson√ntFpτππsFjosonFx√τrFxroγuctτonFτnFtρμF≥≥ ovμrF´fl±ˇ�^{Q}ˇ�^{S}F
lμc√yFkρ√nnμlFτnFppFkollτsτonsF√tFsqrt s±eWYFF|μ~FwτtρFtρμFi|ti{FlμtμctorTFPhysicalsReviewsLettersRF
2018RFWXWRFWaW_VW

7.4 23

303
{μ√rcρFνorFγ√rkFm√ttμrFτnFμvμntsFwτtρF√Fρ√γronτc√llyFγμc√yτnπFvμctorF≥osonF√nγFmτssτnπFtr√nsvμrsμF
momμntumFτnFppFcollτsτonsF√tFNFsqrt{s}eWYFOF|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournalsofsHighsEnergys
PhysicsRF2018RFXVW_RFW

5.4 15

302
uμ√surμmμntsFoνFγτννμrμntτ√lFcrossFsμctτonsFoνFtopFqu√rkFp√τrFproγuctτonFτnF√ssocτ√tτonFwτtρFψμtsFτnF
ppFcollτsτonsF√tFNFsqrt{s}eWYFOF|μ~FusτnπFtρμFi|ti{FγμtμctorTFJournalsofsHighsEnergysPhysicsRF2018RF
XVW_RFW

5.4 4

301
{μ√rcρFνorFpτππsF≥osonFp√τrFproγuctτonFτnFtρμFNFupπ√mm√Fupπ√mm√F≥ovμrlτnμ{≥}FOFντn√lFst√tμFwτtρF
WYF|μ~FppFcollτsτonFγ√t√FcollμctμγF≥yFtρμFi|ti{FμxpμrτmμntTFJournalsofsHighsEnergysPhysicsRF2018RF
XVW_RFW

5.4 23

300 {μ√rcρFνorFnμwFpρμnomμn√FτnFμvμntsFwτtρFs√mμScρ√rπμFlμptonsF√nγF≥SψμtsFτnFppFcollτsτonsF√tFNF
sqrt{s}eWYFOF|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournalsofsHighsEnergysPhysicsRF2018RFXVW_RFW 5.4 21

299 uμ√surμmμntFoνFtρμF√zτmutρ√lF√nτsotropyFoνFcρ√rπμγFp√rtτclμsFproγucμγFτnFeF[TVX´ |μ~Fx≥Qx≥F
collτsτonsFwτtρFtρμFi|ti{FγμtμctorTFEuropeansPhysicalsJournalsCRF2018RF^_RFaa^ 4.2 21

298 xμrνorm√ncμFoνFmτssτnπFtr√nsvμrsμFmomμntumFrμconstructτonFwτtρFtρμFi|ti{FγμtμctorFusτnπF
protonSprotonFcollτsτonsF√tTFEuropeansPhysicalsJournalsCRF2018RF^_RFaVY 4.2 66

297 {μ√rcρFνorFμlμctrowμ√kFproγuctτonFoνFsupμrsymmμtrτcFp√rtτclμsFτnFντn√lFst√tμsFwτtρFtwoForFtρrμμF
lμptonsF√tFwτtρFtρμFi|ti{FγμtμctorTFEuropeansPhysicalsJournalsCRF2018RF^_RFaa[ 4.2 49

296 {μ√rcρFνorFcρ√rπμγFpτππsF≥osonsFγμc√yτnπFτntoFtopF√nγF≥ottomFqu√rksF√tFNFsqrt{s}eWYFOF|μ~FwτtρFtρμF
i|ti{FγμtμctorTFJournalsofsHighsEnergysPhysicsRF2018RFXVW_RFW 5.4 39

295 uμ√surμmμntsFoνFpτππsF≥osonFpropμrtτμsFτnFtρμFγτpρotonFγμc√yFcρ√nnμlFwτtρFY]FFν≥â��WFoνFppF
collτsτonFγ√t√F√tFseWYFF|μ~FwτtρFtρμFi|ti{FγμtμctorTFPhysicalsReviewsDRF2018RFa_RF 4.9 74

294 wpμr√tτonF√nγFpμrνorm√ncμFoνFtρμFi|ti{F|τlμFk√lorτmμtμrFτnFzun´ WTFEuropeansPhysicalsJournalsCRF
2018RF^_RFa_^ 4.2 13

293
{μ√rcρFνorFsupμrsymmμtryFτnFντn√lFst√tμsFwτtρFmτssτnπFtr√nsvμrsμFmomμntumF√nγFmultτplμF≥SψμtsFτnF
protonSprotonFcollτsτonsF√tFNFsqrt{s}eWYFOF|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournalsofsHighsEnergys
PhysicsRF2018RFXVW_RFW

5.4 28

292
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collτsτonsF√tFNFsqrt{s}eWYFOF|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournalsofsHighsEnergysPhysicsRF2017RFXVW^RFW 5.4 13
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2017RFXVW^RFW

5.4 7

217 {μ√rcρμsFνorFtρμF—˛‡Fγμc√yFmoγμFoνFtρμFpτππsF≥osonF√nγFνorFnμwFρτπρSm√ssFrμson√ncμsFτnFppF
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|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournalsofsHighsEnergysPhysicsRF2017RFXVW^RFW 5.4 7

215 uμ√surμmμntsFoνFtopSqu√rkFp√τrFγτννμrμntτ√lFcrossSsμctτonsFτnFtρμFlμptonQψμtsFcρ√nnμlFτnFppF
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tr√nsvμrsμFmomμntumFτnFprotonSprotonFcollτsτonsF√tF normul√bFsμμFtμxt±´ |μ~FrμcorγμγFwτtρFtρμF
i|ti{FγμtμctorTFEuropeansPhysicalsJournalsCRF2016RF^]RF]_Y

4.2 7

176
iγγμnγumFtoFâ��uμ√surμmμntFoνFtρμFNt≥√r{t}OFproγuctτonFcrossSsμctτonFusτnπFNμmuFOFμvμntsFwτtρF
≥St√ππμγFψμtsFτnFppFcollτsτonsF√tFNsqrt{s}OFeF^F√nγF_FNRm√tρrm{|μ~}OFwτtρFtρμFi|ti{Fγμtμctorâ��TF
EuropeansPhysicalsJournalsCRF2016RF^]RFW

4.2 13

175 uμ√surμmμntFoνFtρμF√nπul√rFcoμνντcτμntsFτnF—S≥osonFμvμntsFusτnπFμlμctronF√nγFmuonFp√τrsFνromF
γ√t√Ft√kμnF√tFNFsqrt{s}e_FOF|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournalsofsHighsEnergysPhysicsRF2016RFXVW]RFW 5.4 20

174 {μ√rcρμsFνorFρμ√vyFγτ≥osonFrμson√ncμsFτnFppFcollτsτonsF√tFNFsqrt{s}eWYFOF|μ~FwτtρFtρμFi|ti{F
γμtμctorTFJournalsofsHighsEnergysPhysicsRF2016RFXVW]RFW 5.4 20

173 l√rkFm√ttμrFτntμrprμt√tτonsFoνFi|ti{Fsμ√rcρμsFνorFtρμFμlμctrowμ√kFproγuctτonFoνFsupμrsymmμtrτcF
p√rtτclμsFτnFNFsqrt{s}e_FOF|μ~FprotonSprotonFcollτsτonsTFJournalsofsHighsEnergysPhysicsRF2016RFXVW]RFW 5.4 16

172
{μ√rcρFνorFtρμF{t√nγ√rγFuoγμlFpτππsF≥osonFγμc√yτnπFτntoFNF≥ovμrlτnμ{≥}FOFproγucμγFτnF√ssocτ√tτonF
wτtρFtopFqu√rksFγμc√yτnπFρ√γronτc√llyFτnFppFcollτsτonsF√tFNFsqrt{s}e_FOF|μ~FwτtρFtρμFi|ti{FγμtμctorTF
JournalsofsHighsEnergysPhysicsRF2016RFXVW]RFW

5.4 16

171 uμ√surμmμntFoνFtρμFkxSvτol√tτnπFpρ√sμFgFsF√nγFtρμFjFVFsFmμsonFγμc√yFwτγtρFγτννμrμncμFwτtρFjFVFsF
FSfFrUˇ�gFγμc√ysFτnFi|ti{TFJournalsofsHighsEnergysPhysicsRF2016RFXVW]RFW 5.4 10

170
{μ√rcρFνorFsqu√rksF√nγFπluτnosFτnFντn√lFst√tμsFwτtρFψμtsF√nγFmτssτnπFtr√nsvμrsμFmomμntumF√tF
 normul√bFsμμFtμxt±FeWYF normul√bFsμμFtμxt±wτtρFtρμFi|ti{FγμtμctorTFEuropeansPhysicalsJournalsCRF
2016RF^]RFYaX

4.2 53

169 uμ√surμmμntFoνFtρμFγou≥lμSγτννμrμntτ√lFρτπρSm√ssFlrμllS–√nFcrossFsμctτonFτnFppFcollτsτonsF√tFNF
sqrt{s}e_FOF|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournalsofsHighsEnergysPhysicsRF2016RFXVW]RFW 5.4 24

168 iFsμ√rcρFνorFpromptFlμptonSψμtsFτnFppFcollτsτonsF√tFNFsqrt{m√tρrm{s}}e_FOF|μ~FwτtρFtρμFi|ti{F
γμtμctorTFJournalsofsHighsEnergysPhysicsRF2016RFXVW]RFW 5.4 22

167 {μ√rcρFνorFnμwFpρμnomμn√FwτtρFpρotonQψμtFμvμntsFτnFprotonSprotonFcollτsτonsF√tFNFsqrt{s}eWYFOF|μ~F
wτtρFtρμFi|ti{FγμtμctorTFJournalsofsHighsEnergysPhysicsRF2016RFXVW]RFW 5.4 12

166 uμ√surμmμntFoνFtρμFproγuctτonFcrossSsμctτonFoνF√FsτnπlμFtopFqu√rkFτnF√ssocτ√tτonFwτtρF√F‘F≥osonF√tF
_F|μ~FwτtρFtρμFi|ti{FμxpμrτmμntTFJournalsofsHighsEnergysPhysicsRF2016RFXVW]RFW 5.4 12
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165 {μ√rcρFνorFtρμFproγuctτonFoνFsτnπlμFvμctorSlτkμF√nγFμxcτtμγFqu√rksFτnFtρμF‘tFντn√lFst√tμFτnFppF
collτsτonsF√tFNFsqrt{s}e_FOF|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournalsofsHighsEnergysPhysicsRF2016RFXVW]RFW 5.4 14

164 {μ√rcρFνorFstronπFπr√vτtyFτnFmultτψμtFντn√lFst√tμsFproγucμγFτnFppFcollτsτonsF√tFNFsqrt{s}eWYFOF|μ~FusτnπF
tρμFi|ti{FγμtμctorF√tFtρμFtpkTFJournalsofsHighsEnergysPhysicsRF2016RFXVW]RFW 5.4 12

163 qγμntτντc√tτonFoνF≥oostμγRFρ√γronτc√llyFγμc√yτnπF≥osonsF√nγFcomp√rτsonsFwτtρFi|ti{Fγ√t√Ft√kμnF√tF
 normul√bFsμμFtμxt±´ |μ~TFEuropeansPhysicalsJournalsCRF2016RF^]RFW[Z 4.2 44

162 {μ√rcρFνorFnμwFpρμnomμn√FτnFμvμntsFwτtρF√tFlμ√stFtρrμμFpρotonsFcollμctμγFτnFcollτsτonsF√tF normul√bF
sμμFtμxt±FeF_F|μ~FwτtρFtρμFi|ti{FγμtμctorTFEuropeansPhysicalsJournalsCRF2016RF^]RFXWV 4.2 53

161 xro≥τnπFlμptonFνl√vourFvτol√tτonFvτ√FnμutrτnolμssF normul√bFsμμFtμxt±Fγμc√ysFwτtρFtρμFi|ti{F
γμtμctorTFEuropeansPhysicalsJournalsCRF2016RF^]RFXYX 4.2 12

160 iFnμwFmμtρoγFtoFγτstτnπuτsρFρ√γronτc√llyFγμc√yτnπF≥oostμγF≥osonsFνromF≥osonsFusτnπFtρμFi|ti{F
γμtμctorTFEuropeansPhysicalsJournalsCRF2016RF^]RFXY_ 4.2 6

159 {μ√rcρFνorFsupμrsymmμtryF√tF normul√bFsμμFtμxt±´ |μ~FτnFντn√lFst√tμsFwτtρFψμtsF√nγFtwoFs√mμSsτπnF
lμptonsForFtρrμμFlμptonsFwτtρFtρμFi|ti{FγμtμctorTFEuropeansPhysicalsJournalsCRF2016RF^]RFX[a 4.2 48

158 {μ√rcρFνorFτnvτsτ≥lμFγμc√ysFoνF√FpτππsF≥osonFusτnπFvμctorS≥osonFνusτonFτnFppFcollτsτonsF√tFNFsqrt{s}e_FOF
|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournalsofsHighsEnergysPhysicsRF2016RFXVW]RFW 5.4 45

157
{μ√rcρFνorF√nom√lousFcouplτnπsFτnFtρμF‘Ft≥FvμrtμxFνromFtρμFmμ√surμmμntFoνFγou≥lμFγτννμrμntτ√lF
√nπul√rFγμc√yFr√tμsFoνFsτnπlμFtopFqu√rksFproγucμγFτnFtρμFtScρ√nnμlFwτtρFtρμFi|ti{FγμtμctorTF
JournalsofsHighsEnergysPhysicsRF2016RFXVW]RFWSZ]

5.4 12

156 {μ√rcρμsFνorFsc√l√rFlμptoqu√rksFτnFcollτsτonsF√tF normul√bFsμμFtμxt±FeF_´ |μ~FwτtρFtρμFi|ti{FγμtμctorTF
EuropeansPhysicalsJournalsCRF2016RF^]RF[ 4.2 68

155
uμ√surμmμntsFoνFtρμFpτππsF≥osonFproγuctτonF√nγFγμc√yFr√tμsF√nγFcouplτnπFstrμnπtρsFusτnπF
collτsτonFγ√t√F√tF normul√bFsμμFtμxt±F√nγF_´ |μ~FτnFtρμFi|ti{FμxpμrτmμntTFEuropeansPhysicalsJournalsC
RF2016RF^]RF]

4.2 185

154
uμ√surμmμntsFoνFντγucτ√lFcrossSsμctτonsFνorF normul√bFsμμFtμxt±FproγuctτonFwτtρFonμForFtwoF
√γγτtτon√lFSψμtsFτnFcollτsτonsF√tF normul√bFsμμFtμxt±e_F|μ~´ usτnπFtρμFi|ti{FγμtμctorTFEuropeans
PhysicalsJournalsCRF2016RF^]RFWW

4.2 21

153 {tuγyFoνFtρμF normul√bFsμμFtμxt±F√nγF normul√bFsμμFtμxt±Fγμc√ysFwτtρFtρμFi|ti{FγμtμctorTFEuropeans
PhysicalsJournalsCRF2016RF^]RFZ 4.2 13

152
{μ√rcρFνorF√nF√γγτtτon√lRFρμ√vyFpτππsF≥osonFτnFtρμF normul√bFsμμFtμxt±Fγμc√yFcρ√nnμlF√tF normul√bF
sμμFtμxt±FτnF normul√bFsμμFtμxt±FcollτsτonFγ√t√FwτtρFtρμFi|ti{FγμtμctorTFEuropeansPhysicalsJournalsCRF
2016RF^]RFZ[

4.2 152

151 {μ√rcρFνorFsτnπlμFtopSqu√rkFproγuctτonFvτ√Fνl√vourScρ√nπτnπFnμutr√lFcurrμntsF√tF_´ |μ~FwτtρFtρμF
i|ti{FγμtμctorTFEuropeansPhysicalsJournalsCRF2016RF^]RF[[ 4.2 28

150 uμ√surμmμntFoνFtρμFcρ√rπμF√symmμtryFτnFtopSqu√rkFp√τrFproγuctτonFτnFtρμFlμptonSplusSψμtsFντn√lF
st√tμFτnFppFcollτsτonFγ√t√F√tFNsqrt{s}e_Rm√tρrmF|μ~{}OFwτtρFtρμFi|ti{FγμtμctorF2016RF^]RFW 1

149 {tuγyFoνFρ√rγFγou≥lμSp√rtonFsc√ttμrτnπFτnFνourSψμtFμvμntsFτnFppFcollτsτonsF√tFNFsqrt{s}e^FOF|μ~FwτtρF
tρμFi|ti{FμxpμrτmμntTFJournalsofsHighsEnergysPhysicsRF2016RFXVW]RFW 5.4 21

148
{μ√rcρFνorFtρμF{t√nγ√rγFuoγμlFpτππsF≥osonFproγucμγF≥yFvμctorS≥osonFνusτonF√nγFγμc√yτnπFtoF
≥ottomFqu√rksFτnFNFsqrt{s}e_FOF|μ~FppFcollτsτonsFwτtρFtρμFi|ti{FγμtμctorTFJournalsofsHighsEnergys
PhysicsRF2016RFXVW]RFW

5.4 8
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147
uμ√surμmμntFoνFμvμntSsρ√pμFo≥sμrv√≥lμsFτnF normul√bFsμμFtμxt±FμvμntsFτnFcollτsτonsF√tF normul√bF
sμμFtμxt±´  normul√bFsμμFtμxt±FwτtρFtρμFi|ti{FγμtμctorF√tFtρμFtpkTFEuropeansPhysicalsJournalsCRF2016RF
^]RFY^[

4.2 5

146 kρ√rπμγSp√rtτclμFγτstrτ≥utτonsFτnFτntμr√ctτonsF√tF normul√bFsμμFtμxt±Fmμ√surμγFwτtρFtρμFi|ti{F
γμtμctorTFEuropeansPhysicalsJournalsCRF2016RF^]RFZVY 4.2 19

145 kρ√rπμγSp√rtτclμFγτstrτ≥utτonsF√tFlowFtr√nsvμrsμFmomμntumFτnF normul√bFsμμFtμxt±´ |μ~Fτntμr√ctτonsF
mμ√surμγFwτtρFtρμFi|ti{FγμtμctorF√tFtρμFtpkTFEuropeansPhysicalsJournalsCRF2016RF^]RF[VX 4.2 37

144 {μ√rcρFνorF≥ottomFsqu√rkFp√τrFproγuctτonFτnFprotonSprotonFcollτsτonsF√tF normul√bFsμμFtμxt±´ |μ~F
wτtρFtρμFi|ti{FγμtμctorTFEuropeansPhysicalsJournalsCRF2016RF^]RF[Z^ 4.2 25

143
{μ√rcρFνorFmτnτm√lFsupμrsymmμtrτcFst√nγ√rγFmoγμlFpτππsFjosonsF´ U´ F√nγFνorF√F normul√bFsμμFtμxt±F
≥osonFτnFtρμF normul√bFsμμFtμxt±Fντn√lFst√tμFproγucμγFτnFcollτsτonsF√tF normul√bFsμμFtμxt±F|μ~FwτtρF
tρμFi|ti{FγμtμctorTFEuropeansPhysicalsJournalsCRF2016RF^]RF[_[

4.2 28

142 uμ√surμmμntFoνFtρμFpρotonFτγμntτντc√tτonFμνντcτμncτμsFwτtρFtρμFi|ti{FγμtμctorFusτnπFtpkFzunSWF
γ√t√TFEuropeansPhysicalsJournalsCRF2016RF^]RF]]] 4.2 53

141 uμ√surμmμntFoνFtρμF normul√bFsμμFtμxt±FγτψμtFcrossFsμctτonFτnFcollτsτonsF√tF normul√bFsμμFtμxt±´ |μ~F
wτtρFtρμFi|ti{FγμtμctorTFEuropeansPhysicalsJournalsCRF2016RF^]RF]^V 4.2 7

140 |ρμFpμrνorm√ncμFoνFtρμFψμtFtrτππμrFνorFtρμFi|ti{FγμtμctorFγurτnπFXVWWFγ√t√Ft√kτnπTFEuropeans
PhysicalsJournalsCRF2016RF^]RF[X] 4.2 16

139 {μ√rcρFνorFnμwFpρμnomμn√FτnFγτννμrμntSνl√vourFρτπρSm√ssFγτlμptonFντn√lFst√tμsFτnFcollτsτonsF√tF
 normul√bFsμμFtμxt±´ |μvFwτtρFtρμFi|ti{FγμtμctorTFEuropeansPhysicalsJournalsCRF2016RF^]RF[ZW 4.2 7

138
{μ√rcρFνorFtρμFpτππsF≥osonFproγucμγFτnF√ssocτ√tτonFwτtρF√F≥osonF√nγFγμc√yτnπFtoFνourFSqu√rksFvτ√F
twoFspτnSzμroFp√rtτclμsFτnFcollτsτonsF√tFWYF|μ~FwτtρFtρμFi|ti{FγμtμctorTFEuropeansPhysicalsJournalsCRF
2016RF^]RF]V[

4.2 16

137 uuonFrμconstructτonFpμrνorm√ncμFoνFtρμFi|ti{FγμtμctorFτnFprotonSprotonFcollτsτonFγ√t√F√tF
 normul√bFsμμFtμxt±eWY´ |μ~TFEuropeansPhysicalsJournalsCRF2016RF^]RFXaX 4.2 263

136 |μstFoνFkxFτnv√rτ√ncμFτnFvμctorS≥osonFνusτonFproγuctτonFoνFtρμFpτππsF≥osonFusτnπFtρμFmμtρoγFτnFtρμF
γτt√uFγμc√yFcρ√nnμlFwτtρFtρμFi|ti{FγμtμctorTFEuropeansPhysicalsJournalsCRF2016RF^]RF][_ 4.2 26

135 {μ√rcρFνorFπluτnosFτnFμvμntsFwτtρF√nFτsol√tμγFlμptonRFψμtsF√nγFmτssτnπFtr√nsvμrsμFmomμntumF√tF
 normul√bFsμμFtμxt±FeFWYF|μF~FwτtρFtρμFi|ti{FγμtμctorTFEuropeansPhysicalsJournalsCRF2016RF^]RF[][ 4.2 20

134 uμ√surμmμntFoνFtρμFτnclusτvμFτsol√tμγFpromptFpρotonFcrossFsμctτonFτnFppFcollτsτonsF√tFNFsqrt{s}e_FOF
|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournalsofsHighsEnergysPhysicsRF2016RFXVW]RFW 5.4 25

133 {μ√rcρFνorF√FρτπρSm√ssFpτππsF≥osonFγμc√yτnπFtoF√F‘F≥osonFp√τrFτnFppFcollτsτonsF√tFNFsqrt{s}e_FOF|μ~F
wτtρFtρμFi|ti{FγμtμctorTFJournalsofsHighsEnergysPhysicsRF2016RFXVW]RFW 5.4 59

132
{μ√rcρFνorFνl√vourScρ√nπτnπFnμutr√lFcurrμntFtopSqu√rkFγμc√ysFtoF normul√bFsμμFtμxt±FτnF normul√bF
sμμFtμxt±FcollτsτonFγ√t√FcollμctμγFwτtρFtρμFi|ti{FγμtμctorF√tF normul√bFsμμFtμxt±´ |μ~TFEuropeans
PhysicalsJournalsCRF2016RF^]RFWX

4.2 16

131
uμ√surμmμntFoνFtρμFcρ√rπμF√symmμtryFτnFtopSqu√rkFp√τrFproγuctτonFτnFtρμFlμptonSplusSψμtsFντn√lF
st√tμFτnFcollτsτonFγ√t√F√tF normul√bFsμμFtμxt±FwτtρFtρμFi|ti{FγμtμctorTFEuropeansPhysicalsJournalsCRF
2016RF^]RF_^

4.2 18

130 {μ√rcρFνorFγτrμctFtopFsqu√rkFp√τrFproγuctτonFτnFντn√lFst√tμsFwτtρFtwoFt√uFlμptonsFτnFcollτsτonsF√tF
 normul√bFsμμFtμxt±´ |μ~FwτtρFtρμFi|ti{FγμtμctorTFEuropeansPhysicalsJournalsCRF2016RF^]RF_W 4.2 7
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129 {μ√rcρFνorFcρ√rπμγFpτππsF≥osonsFτnFtρμFpF´–FSfFt≥Fγμc√yFcρ√nnμlFτnFppFcollτsτonsF√tFNFsqrt{s}e_FOF|μ~F
usτnπFtρμFi|ti{FγμtμctorTFJournalsofsHighsEnergysPhysicsRF2016RFXVW]RFW 5.4 33

128
uμ√surμmμntFoνF‘´–F√nγF—S≥osonFproγuctτonFcrossFsμctτonsFτnFppFcollτsτonsF√tFseWYF|μ~FwτtρFtρμF
i|ti{FγμtμctorTFPhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsRF
2016RF^[aRF]VWS]XW

4.2 64

127 {tuγyFoνFtρμFr√rμFγμc√ysFoνF normul√bFsμμFtμxt±F√nγF normul√bFsμμFtμxt±FτntoFmuonFp√τrsFνromFγ√t√F
collμctμγFγurτnπFtρμFtpkFzunFWFwτtρFtρμFi|ti{FγμtμctorTFEuropeansPhysicalsJournalsCRF2016RF^]RF[WY 4.2 27

126
{μ√rcρFνorFsupμrsymmμtryFτnF√Fντn√lFst√tμFcont√τnτnπFtwoFpρotonsF√nγFmτssτnπFtr√nsvμrsμF
momμntumFτnF normul√bFsμμFtμxt±´ e´ WY´ |μ~F normul√bFsμμFtμxt±FcollτsτonsF√tFtρμFtpkFusτnπFtρμF
i|ti{FγμtμctorTFEuropeansPhysicalsJournalsCRF2016RF^]RF[W^

4.2 17

125 {μ√rcρFνorFrμson√ncμsFτnFγτpρotonFμvμntsF√tFNFsqrt{s}eWYFOF|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournalsofs
HighsEnergysPhysicsRF2016RFXVW]RFW 5.4 49

124 {μ√rcρFνorFsτnπlμFproγuctτonFoνFvμctorSlτkμFqu√rksFγμc√yτnπFτntoFτnFcollτsτonsF√tF normul√bFsμμF
tμxt±´ |μ~FwτtρFtρμFi|ti{FγμtμctorTFEuropeansPhysicalsJournalsCRF2016RF^]RFZZX 4.2 24

123 uμ√surμmμntFoνFtρμFtopFqu√rkFm√ssFτnFtρμFtt´flSfγτlμptonFcρ√nnμlFνromFse_F|μ~Fi|ti{Fγ√t√TFPhysicss
Letters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsRF2016RF^]WRFY[VSY^W 4.2 42

122 uμ√surμmμntFoνFtρμFrμl√tτvμFwτγtρFγτννμrμncμFoνFtρμFNF{j}^Vρ≥ox{S}F{ovμrlτnμ{j}}^VFOFsystμmFwτtρF
tρμFi|ti{FγμtμctorTFJournalsofsHighsEnergysPhysicsRF2016RFXVW]RFW 5.4 5

121 {μ√rcρFνorFpτππsF√nγF—FjosonFlμc√ysFtoFrUˇ�˛‡F√nγFgNn{O˛‡FwτtρFtρμFi|ti{FlμtμctorTFPhysicalsReviews
LettersRF2015RFWWZRFWXW_VW 7.4 33

120 {μ√rcρFνorFpτππsF≥osonFp√τrFproγuctτonFτnFtρμF˛‡˛‡≥≥ ovμrF´fl±Fντn√lFst√tμFusτnπFppFcollτsτonFγ√t√F√tF
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lμtμctorTFPhysicalsReviewsLettersRF2015RFWWZRFW]W_VW 7.4 20

116
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106
{μ√rcρFνorF√nom√lousFproγuctτonFoνFpromptFs√mμSsτπnFlμptonFp√τrsF√nγFp√τrSproγucμγFγou≥lyF
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 normul√bFsμμFtμxt±FcollτsτonsF√tF normul√bFsμμFtμxt±´ |μ~FwτtρFtρμFi|ti{FγμtμctorTFEuropeansPhysicals
JournalsCRF2015RF^[RFXVa

4.2 73
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4.2 44
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 normul√bFsμμFtμxt±´ |μ~FusτnπFtρμFi|ti{FμxpμrτmμntTFEuropeansPhysicalsJournalsCRF2015RF^[RFZV^ 4.2 18
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√nγFmτssτnπFtr√nsvμrsμFmomμntumFτnFppFcollτsτonsF√tFNFsqrt{s}FOFeF_|μ~FwτtρFtρμFi|ti{FγμtμctorTF
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i|ti{FγμtμctorF√tFNFsqrt{s}FOFeF_F|μ~TFJournalsofsHighsEnergysPhysicsRF2014RFXVWZRFW 5.4 6
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|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournalsofsHighsEnergysPhysicsRF2014RFXVWZRFW 5.4 79
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