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594 w≥sμrv√tτonF√nγFmμ√surμmμntFoνFpτππsF≥osonFγμc√ysFtoF‘‘PFwτtρFtρμFi|ti{FγμtμctorTFPhysicall
ReviewlDRF2015RFaXRF 4.9 86

593
uμ√surμmμntFoνF normul√bFsμμFtμxt±FproγuctτonFwτtρF√FvμtoFonF√γγτtτon√lFcμntr√lFχμtF√ctτvτtyFτnF
collτsτonsF√tF normul√bFsμμFtμxt±F|μ~FusτnπFtρμFi|ti{FγμtμctorTFEuropeanlPhysicallJournallCRF2012RF
^XRFXVZY

4.2 82

592
{μ√rcρFνorF√γγτtτon√lFρμ√vyFnμutr√lFpτππsF√nγFπ√uπμF≥osonsFτnFtρμFγτt√uFντn√lFst√tμFproγucμγFτnFY]F
ν≥â��WFoνFppFcollτsτonsF√tFNFsqrt{s}eWYFOF|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournalloflHighlEnergylPhysicsRF
2018RFXVW_RFW

5.4 81

591 uμ√surμmμntFoνFtρμF—U˛‡FPF≥osonFtr√nsvμrsμFmomμntumFγτstrτ≥utτonFτnFppFcollτsτonsF√tFNFsqrt{s}e^FOF
|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournalloflHighlEnergylPhysicsRF2014RFXVWZRFW 5.4 79

590 uμ√surμmμntFoνFtρμFcρ√rπμF√symmμtryFτnFtopFqu√rψFp√τrFproγuctτonFτnFcollτsτonsF√tF normul√bFsμμF
tμxt±FusτnπFtρμFi|ti{FγμtμctorTFEuropeanlPhysicallJournallCRF2012RF^XRFXVYa 4.2 78

589 {μ√rcρFνorFρμ√vyFnμutrτnosF√nγFrτπρtSρ√nγμγF≥osonsFτnFμvμntsFwτtρFtwoFlμptonsF√nγFχμtsFτnF
collτsτonsF√tF normul√bFsμμFtμxt±FwτtρFtρμFi|ti{FγμtμctorTFEuropeanlPhysicallJournallCRF2012RF^XRFXV[] 4.2 78

588
{μ√rcρFνorFγτrμctFproγuctτonFoνFcρ√rπτnosF√nγFnμutr√lτnosFτnFμvμntsFwτtρFtρrμμFlμptonsF√nγFmτssτnπF
tr√nsvμrsμFmomμntumFτnFNFsqrt{s}FOFeF_F|μ~FppFcollτsτonsFwτtρFtρμFi|ti{FγμtμctorTFJournalloflHighl
EnergylPhysicsRF2014RFXVWZRFW

5.4 76

587
{μ√rcρFνorF√FlτπρtFcρ√rπμγFpτππsF≥osonFτnFtρμFγμc√yFcρ√nnμlF normul√bFsμμFtμxt±FτnF normul√bFsμμF
tμxt±FμvμntsFusτnπFcollτsτonsF√tF normul√bFsμμFtμxt±FwτtρFtρμFi|ti{FγμtμctorTFEuropeanlPhysicall
JournallCRF2013RF^YRFXZ][

4.2 76

586 mvτγμncμFνorFtρμFpτππsS≥osonF–uψ√w√FcouplτnπFtoFt√uFlμptonsFwτtρFtρμFi|ti{FγμtμctorTFJournallofl
HighlEnergylPhysicsRF2015RFXVW[RFW 5.4 74

585 uμ√surμmμntsFoνFpτππsF≥osonFpropμrtτμsFτnFtρμFγτpρotonFγμc√yFcρ√nnμlFwτtρFY]FFν≥â��WFoνFppF
collτsτonFγ√t√F√tFseWYFF|μ~FwτtρFtρμFi|ti{FγμtμctorTFPhysicallReviewlDRF2018RFa_RF 4.9 74

584
{μ√rcρFνorFproγuctτonFoνF normul√bFsμμFtμxt±Frμson√ncμsFγμc√yτnπFtoF√FlμptonRFnμutrτnoF√nγFχμtsFτnF
 normul√bFsμμFtμxt±FcollτsτonsF√tF normul√bFsμμFtμxt±´ |μ~FwτtρFtρμFi|ti{FγμtμctorTFEuropeanlPhysicall
JournallCRF2015RF^[RFXVa

4.2 73
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583 mvτγμncμFνorFμlμctrowμ√ψFproγuctτonFoνF‘´–‘´–χχFτnFppFcollτsτonsF√tFsqrt s±FeF_F|μ~FwτtρFtρμFi|ti{F
γμtμctorTFPhysicallReviewlLettersRF2014RFWWYRFWZW_VY 7.4 73

582 i|ti{Fsμ√rcρFνorFnμwFpρμnomμn√FτnFγτχμtFm√ssF√nγF√nπul√rFγτstrτ≥utτonsFusτnπFppFcollτsτonsF√tFNF
sqrt{s}e^FO|μ~TFJournalloflHighlEnergylPhysicsRF2013RFXVWYRFW 5.4 72

581
uμ√surμmμntFoνFtρμFτnclusτvμFχμtFcrossSsμctτonFτnFcollτsτonsF√tF normul√bFsμμFtμxt±F√nγFcomp√rτsonF
toFtρμFτnclusτvμFχμtFcrossSsμctτonF√tF normul√bFsμμFtμxt±FusτnπFtρμFi|ti{FγμtμctorTFEuropeanlPhysicall
JournallCRF2013RF^YRFX[Va

4.2 71

580 z√pτγτtyFπ√pFcrossFsμctτonsFmμ√surμγFwτtρFtρμFi|ti{FγμtμctorFτnFppFcollτsτonsF√tFNsqrt{s}FeF^F
m≥ox{~|μ~}OTFEuropeanlPhysicallJournallCRF2012RF^XRFW 4.2 70

579 {μ√rcρμsFνorFsc√l√rFlμptoqu√rψsFτnFcollτsτonsF√tF normul√bFsμμFtμxt±FeF_´ |μ~FwτtρFtρμFi|ti{FγμtμctorTF
EuropeanlPhysicallJournallCRF2016RF^]RF[ 4.2 68

578 {μ√rcρFνorFnμutr√lFpτππsF≥osonsFoνFtρμFmτnτm√lFsupμrsymmμtrτcFst√nγ√rγFmoγμlFτnFppFcollτsτonsF√tFNF
sqrt{s}e_FOF|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournalloflHighlEnergylPhysicsRF2014RFXVWZRFW 5.4 67

577 rμtFm√ssF√nγFsu≥structurμFoνFτnclusτvμFχμtsFτnFNFsqrtF{s}FeF^c{tμxt{|μ~}}FOFppFcollτsτonsFwτtρFtρμFi|ti{F
μxpμrτmμntTFJournalloflHighlEnergylPhysicsRF2012RFXVWXRFW 5.4 67

576 {μ√rcρFνorFpτππsF≥osonFp√τrFproγuctτonFτnFtρμF normul√bFsμμFtμxt±Fντn√lFst√tμFνromFcollτsτonsF√tF
 normul√bFsμμFtμxt±F|μ~wτtρFtρμFi|ti{FγμtμctorTFEuropeanlPhysicallJournallCRF2015RF^[RFZWX 4.2 66

575 {μ√rcρFνorFρτπρSm√ssFγτ≥osonFrμson√ncμsFwτtρF≥osonSt√ππμγFχμtsFτnFprotonSprotonFcollτsτonsF√tFNF
sqrt{s}e_FOF|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournalloflHighlEnergylPhysicsRF2015RFXVW[RFWSYa 5.4 66

574 l√rψFu√ttμrF≥μncρm√rψFmoγμlsFνorFμ√rlyFtpkFzunSXF{μ√rcρμsbFzμportFoνFtρμFi|ti{Uku{Fl√rψF
u√ttμrFnorumTFPhysicsloflthelDarklUniverseRF2020RFX^RFWVVY^W 4.4 66

573 xμrνorm√ncμFoνFmτssτnπFtr√nsvμrsμFmomμntumFrμconstructτonFwτtρFtρμFi|ti{FγμtμctorFusτnπF
protonSprotonFcollτsτonsF√tTFEuropeanlPhysicallJournallCRF2018RF^_RFaVY 4.2 66

572 {μ√rcρFνorFρμ√vyFu√χor√n√FnμutrτnosFwτtρFtρμFi|ti{FγμtμctorFτnFppFcollτsτonsF√tFNFsqrt{s}e_FOF|μ~TF
JournalloflHighlEnergylPhysicsRF2015RFXVW[RFW 5.4 65

571 {μ√rcρFνorFtρμFNF≥ovμrlτnμ{≥}FOFγμc√yFoνFtρμF{t√nγ√rγFuoγμlFpτππsF≥osonFτnF√ssocτ√tμγFN‘U—OpF
proγuctτonFwτtρFtρμFi|ti{FγμtμctorTFJournalloflHighlEnergylPhysicsRF2015RFXVW[RFW 5.4 64

570
{μ√rcρFνorFnμwFpρμnomμn√FτnFντn√lFst√tμsFwτtρFl√rπμFχμtFmultτplτcτtτμsF√nγFmτssτnπFtr√nsvμrsμF
momμntumF√tFNFsqrt{s}e_FOF|μ~FprotonSprotonFcollτsτonsFusτnπFtρμFi|ti{FμxpμrτmμntTFJournallofl
HighlEnergylPhysicsRF2013RFXVWYRFW

5.4 64

569
uμ√surμmμntFoνF‘´–F√nγF—S≥osonFproγuctτonFcrossFsμctτonsFτnFppFcollτsτonsF√tFseWYF|μ~FwτtρFtρμF
i|ti{FγμtμctorTFPhysicslLettersylSectionlB:lNuclearylElementarylParticlelandlHigh-EnergylPhysicsRF
2016RF^[aRF]VWS]XW

4.2 64

568
uμ√surμmμntFoνFtρμFtr√nsvμrsμFmomμntumF√nγF normul√bFsμμFtμxt±Fγτstrτ≥utτonsFoνFlrμllS–√nF
lμptonFp√τrsFτnFprotonSprotonFcollτsτonsF√tF normul√bFsμμFtμxt±´ |μ~FwτtρFtρμFi|ti{FγμtμctorTF
EuropeanlPhysicallJournallCRF2016RF^]RFXaW

4.2 63

567 {μ√rcρFνorFrμson√ntFγτ≥osonFproγuctτonFτnFtρμF normul√bFsμμFtμxt±Fντn√lFst√tμFτnF normul√bFsμμFtμxt±F
collτsτonsF√tF normul√bFsμμFtμxt±´ |μ~FwτtρFtρμFi|ti{FγμtμctorTFEuropeanlPhysicallJournallCRF2015RF^[RF]a 4.2 62

566 mlμctronFμνντcτμncyFmμ√surμmμntsFwτtρFtρμFi|ti{FγμtμctorFusτnπFXVWXFtpkFprotonSprotonFcollτsτonF
γ√t√TFEuropeanlPhysicallJournallCRF2017RF^^RFWa[ 4.2 61
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565 {μ√rcρFνorFγ√rψFm√ttμrFτnFμvμntsFwτtρFρμ√vyFqu√rψsF√nγFmτssτnπFtr√nsvμrsμFmomμntumFτnF normul√bF
sμμFtμxt±FcollτsτonsFwτtρFtρμFi|ti{FγμtμctorTFEuropeanlPhysicallJournallCRF2015RF^[RFaX 4.2 60

564
{μ√rcρFνorFnμwFpρμnomμn√FτnFντn√lFst√tμsFwτtρFl√rπμFχμtFmultτplτcτtτμsF√nγFmτssτnπFtr√nsvμrsμF
momμntumFusτnπFNsqrtF{s}OFeF^F|μ~FppFcollτsτonsFwτtρFtρμFi|ti{FγμtμctorTFJournalloflHighlEnergyl
PhysicsRF2011RFXVWWRFW

5.4 60

563 uμ√surμmμntFoνFtρμFS≥osonFm√ssFτnFppFcollτsτonsF√tFwτtρFtρμFi|ti{FγμtμctorTFEuropeanlPhysicall
JournallCRF2018RF^_RFWWV 4.2 59

562 {μ√rcρFνorF√FρτπρSm√ssFpτππsF≥osonFγμc√yτnπFtoF√F‘F≥osonFp√τrFτnFppFcollτsτonsF√tFNFsqrt{s}e_FOF|μ~F
wτtρFtρμFi|ti{FγμtμctorTFJournalloflHighlEnergylPhysicsRF2016RFXVW]RFW 5.4 59

561 uμ√surμmμntFoνFtρμF‘FSfFâ��˛‰F√nγF—U˛‡FPFSfFâ��â��FproγuctτonFcrossFsμctτonsFτnFprotonSprotonFcollτsτonsF√tFNF
sqrtF{s}FeF^c{tμxt{|μ~}}FOFwτtρFtρμFi|ti{FγμtμctorTFJournalloflHighlEnergylPhysicsRF2010RFXVWVRFW 5.4 58

560 iFsμ√rcρFνorFNFtovμrlτnμ{t}FOFrμson√ncμsFusτnπFlμptonSplusSχμtsFμvμntsFτnFprotonSprotonFcollτsτonsF√tFNF
sqrt{s}e_FOF|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournalloflHighlEnergylPhysicsRF2015RFXVW[RFW 5.4 57

559
{μ√rcρFνorFcρ√rπμγFpτππsF≥osonsFγμc√yτnπFvτ√FpF´–FSfFˇ�F´–F˛‰FτnFνullyFρ√γronτcFντn√lFst√tμsFusτnπFppF
collτsτonFγ√t√F√tFNFsqrt{s}FOFeF_F|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournalloflHighlEnergylPhysicsRF2015RF
XVW[RFW

5.4 56

558 konstr√τntsFonFtρμFoννSsρμllFpτππsF≥osonFsτπn√lFstrμnπtρFτnFtρμFρτπρSm√ssF√nγFντn√lFst√tμsFwτtρFtρμF
i|ti{FγμtμctorTFEuropeanlPhysicallJournallCRF2015RF^[RFYY[ 4.2 56

557 xrμcτsτonFmμ√surμmμntF√nγFτntμrprμt√tτonFoνFτnclusτvμFRF√nγFproγuctτonFcrossFsμctτonsFwτtρFtρμF
i|ti{FγμtμctorTFEuropeanlPhysicallJournallCRF2017RF^^RFY]^ 4.2 56

556 lτscovμrτnπF|μcρnτcolorTFEuropeanlPhysicallJournallPlusRF2011RFWX]RFW 3.1 56

555 {μ√rcρFνorFγou≥lyFcρ√rπμγFpτππsF≥osonFproγuctτonFτnFmultτSlμptonFντn√lFst√tμsFwτtρFtρμFi|ti{F
γμtμctorFusτnπFprotonSprotonFcollτsτonsF√tTFEuropeanlPhysicallJournallCRF2018RF^_RFWaa 4.2 55

554 {μ√rcρFνorFrμson√ncμsFγμc√yτnπFτntoFtopSqu√rψFp√τrsFusτnπFνullyFρ√γronτcFγμc√ysFτnFppFcollτsτonsFwτtρF
i|ti{F√tFNFsqrt{s}e^FOF|μ~TFJournalloflHighlEnergylPhysicsRF2013RFXVWYRFW 5.4 55

553 uμ√surμmμntsFoνFtopFqu√rψFp√τrFrμl√tτvμFγτννμrμntτ√lFcrossSsμctτonsFwτtρFi|ti{FτnFppFcollτsτonsF√tF
Nsqrt{s}FeF^Fm≥ox{|μ~}OTFEuropeanlPhysicallJournallCRF2013RF^YRFW 4.2 55

552 {umm√ryFoνFtρμFsμ√rcρμsFνorFsqu√rψsF√nγFπluτnosFusτnπFNFsqrt{s}e_FOF|μ~FppFcollτsτonsFwτtρFtρμF
i|ti{FμxpμrτmμntF√tFtρμFtpkTFJournalloflHighlEnergylPhysicsRF2015RFXVW[RFW 5.4 55

551 uμ√surμmμntsFoνFtρμF normul√bFsμμFtμxt±FproγuctτonFcrossFsμctτonsFτnF√ssocτ√tτonFwτtρFχμtsFwτtρFtρμF
i|ti{FγμtμctorTFEuropeanlPhysicallJournallCRF2015RF^[RF_X 4.2 54

550
{μ√rcρFνorFproγuctτonFoνFvμctorSlτψμFqu√rψFp√τrsF√nγFoνFνourFtopFqu√rψsFτnFtρμFlμptonSplusSχμtsFντn√lF
st√tμFτnFppFcollτsτonsF√tFNFsqrt{s}e_FOF|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournalloflHighlEnergylPhysicsRF
2015RFXVW[RFW

5.4 54

549
{μ√rcρFνorFtopFsqu√rψFp√τrFproγuctτonFτnFντn√lFst√tμsFwτtρFonμFτsol√tμγFlμptonRFχμtsRF√nγFmτssτnπF
tr√nsvμrsμFmomμntumFτnFNFsqrt{s}FOFeF_F|μ~FppFcollτsτonsFwτtρFtρμFi|ti{FγμtμctorTFJournalloflHighl
EnergylPhysicsRF2014RFXVWZRFW

5.4 54

548 uμ√surμmμntFoνF‘F´–F—FproγuctτonFτnFprotonSprotonFcollτsτonsF√tFNsqrt{s}e^~m≥ox{|μ~}OFwτtρFtρμF
i|ti{FγμtμctorTFEuropeanlPhysicallJournallCRF2012RF^XRFW 4.2 54
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547 {μ√rcρFνorFmuonSμlμctronF√nγFmuonSposτtronFconvμrsτonTFPhysicallReviewlDRF1988RFY_RFXWVXSXWXV 4.9 54

546
{μ√rcρFνorFsqu√rψsF√nγFπluτnosFτnFντn√lFst√tμsFwτtρFχμtsF√nγFmτssτnπFtr√nsvμrsμFmomμntumF√tF
 normul√bFsμμFtμxt±FeWYF normul√bFsμμFtμxt±wτtρFtρμFi|ti{FγμtμctorTFEuropeanlPhysicallJournallCRF
2016RF^]RFYaX

4.2 53

545 {μ√rcρFνorFnμwFpρμnomμn√FτnFμvμntsFwτtρF√tFlμ√stFtρrμμFpρotonsFcollμctμγFτnFcollτsτonsF√tF normul√bF
sμμFtμxt±FeF_F|μ~FwτtρFtρμFi|ti{FγμtμctorTFEuropeanlPhysicallJournallCRF2016RF^]RFXWV 4.2 53

544 {μ√rcρFνorF√Fρμ√vyFtopSqu√rψFp√rtnμrFτnFντn√lFst√tμsFwτtρFtwoFlμptonsFwτtρFtρμFi|ti{FγμtμctorF√tF
tρμFtpkTFJournalloflHighlEnergylPhysicsRF2012RFXVWXRFW 5.4 53

543 uμ√surμmμntFoνFtρμFτnclusτvμF√nγFγτχμtFcrossSsμctτonsFoνF≥SχμtsFτnFppFcollτsτonsF√tF
Nsqrt{s}e^m≥ox{~|μ~}OFwτtρFtρμFi|ti{FγμtμctorTFEuropeanlPhysicallJournallCRF2011RF^WRFW 4.2 53

542 uμ√surμmμntFoνFtρμFpρotonFτγμntτντc√tτonFμνντcτμncτμsFwτtρFtρμFi|ti{FγμtμctorFusτnπFtpkFzunSWF
γ√t√TFEuropeanlPhysicallJournallCRF2016RF^]RF]]] 4.2 53

541 {μ√rcρFνorFγτrμctFtopSsqu√rψFp√τrFproγuctτonFτnFντn√lFst√tμsFwτtρFtwoFlμptonsFτnFppFcollτsτonsF√tFNF
sqrt{s}FOFeF_F|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournalloflHighlEnergylPhysicsRF2014RFXVWZRFW 5.4 52

540 {μ√rcρFνorFlμptonSνl√vourSvτol√tτnπFγμc√ysFoνFtρμFpτππsF√nγF≥osonsFwτtρFtρμFi|ti{FγμtμctorTF
EuropeanlPhysicallJournallCRF2017RF^^RF^V 4.2 52

539
{μ√rcρFνorFγ√rψFm√ttμrF√tF normul√bFsμμFtμxt±FτnFντn√lFst√tμsFcont√τnτnπF√nFμnμrπμtτcFpρotonF√nγF
l√rπμFmτssτnπFtr√nsvμrsμFmomμntumFwτtρFtρμFi|ti{FγμtμctorTFEuropeanlPhysicallJournallCRF2017RF
^^RFYaY

4.2 52

538 w≥sμrv√tτonFoνF√nFμxcτtμγFjcN´–OFmμsonFst√tμFwτtρFtρμFi|ti{FγμtμctorTFPhysicallReviewlLettersRF2014
RFWWYRFXWXVVZ 7.4 52

537 uμ√surμmμntFoνFνlowFρ√rmonτcsFwτtρFmultτSp√rtτclμFcumul√ntsFτnFx≥Qx≥FcollτsτonsF√tF normul√bFsμμF
tμxt±´ |μ~FwτtρFtρμFi|ti{FγμtμctorTFEuropeanlPhysicallJournallCRF2014RF^ZRFYW[^ 4.2 52

536 uμ√surμmμntFoνFtρμF‘F≥osonFpol√rτz√tτonFτnFtopFqu√rψFγμc√ysFwτtρFtρμFi|ti{FγμtμctorTFJournallofl
HighlEnergylPhysicsRF2012RFXVWXRFW 5.4 52

535 xμrνorm√ncμFoνFtρμFi|ti{FmuonFtrτππμrFτnFppFcollτsτonsF√tF normul√bFsμμFtμxt±F|μ~TFEuropeanl
PhysicallJournallCRF2015RF^[RFWXV 4.2 51

534 uμ√surμmμntFoνFtρμFχμtFνr√πmμnt√tτonFνunctτonF√nγFtr√nsvμrsμFproντlμFτnFprotonâ��protonFcollτsτonsF
√tF√FcμntμrSoνSm√ssFμnμrπyFoνF^F|μ~FwτtρFtρμFi|ti{FγμtμctorTFEuropeanlPhysicallJournallCRF2011RF^WRFW 4.2 51

533 mlμctronF√nγFpρotonFpμrνorm√ncμFmμ√surμmμntsFwτtρFtρμFi|ti{FγμtμctorFusτnπFtρμFXVW[â��XVW^F
tpkFprotonSprotonFcollτsτonFγ√t√TFJournalloflInstrumentationRF2019RFWZRFxWXVV]SxWXVV] 1 51

532 uμ√surμmμntFoνFtρμFproγuctτonFcrossFsμctτonFoνFχμtsFτnF√ssocτ√tτonFwτtρF√F—F≥osonFτnFppFcollτsτonsF√tF
NFsqrt{s}e^FOF|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournalloflHighlEnergylPhysicsRF2013RFXVWYRFW 5.4 50

531 mvτγμncμFνorFtρμFNFptoF≥ovμrlτnμ{≥}FOFγμc√yFwτtρFtρμFi|ti{FγμtμctorTFJournalloflHighlEnergylPhysicsRF
2017RFXVW^RFW 5.4 50

530
{μ√rcρFνorFγτrμctFp√τrFproγuctτonFoνF√Fcρ√rπτnoF√nγF√Fnμutr√lτnoFγμc√yτnπFtoFtρμFWX[´ oμ~FpτππsF
≥osonFτnF normul√bFsμμFtμxt±´ |μ~F normul√bFsμμFtμxt±FcollτsτonsFwτtρFtρμFi|ti{FγμtμctorTFEuropeanl
PhysicallJournallCRF2015RF^[RFXV_

4.2 50
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529
{μ√rcρFνorFμlμctrowμ√ψFproγuctτonFoνFcρ√rπτnosF√nγFslμptonsFγμc√yτnπFτntoFντn√lFst√tμsFwτtρFtwoF
lμptonsF√nγFmτssτnπFtr√nsvμrsμFmomμntumFτnFNsqrt{s}eWYOFNtμxtF{|μ~}OFppFcollτsτonsFusτnπFtρμFi|ti{F
γμtμctorTFEuropeanlPhysicallJournallCRF2020RF_VRFW

4.2 50

528
qγμntτντc√tτonF√nγFμnμrπyFc√lτ≥r√tτonFoνFρ√γronτc√llyFγμc√yτnπFt√uFlμptonsFwτtρFtρμFi|ti{F
μxpμrτmμntFτnFcollτsτonsF√tF normul√bFsμμFtμxt± normul√bFsμμFtμxt±TFEuropeanlPhysicallJournallCRF2015
RF^[RFYVY

4.2 49

527 uμ√surμmμntFoνFcρ√rπμγSp√rtτclμFspμctr√FτnFx≥Qx≥FcollτsτonsF√tFNFsqrt{sℓ{m√tρrm{vv}}}eXT^]FOF|μ~F
wτtρFtρμFi|ti{FγμtμctorF√tFtρμFtpkTFJournalloflHighlEnergylPhysicsRF2015RFXVW[RFW 5.4 49

526 {μ√rcρFνorFρτπρSm√ssFrμson√ncμsFγμc√yτnπFtoFγτlμptonFντn√lFst√tμsFτnFppFcollτsτonsF√tFNFsqrt{s}e^FOF|μ~F
wτtρFtρμFi|ti{FγμtμctorTFJournalloflHighlEnergylPhysicsRF2012RFXVWXRFW 5.4 49

525 {μ√rcρFνorFrμson√ncμsFτnFγτpρotonFμvμntsF√tFNFsqrt{s}eWYFOF|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournallofl
HighlEnergylPhysicsRF2016RFXVW]RFW 5.4 49

524 {μ√rcρFνorFμlμctrowμ√ψFproγuctτonFoνFsupμrsymmμtrτcFp√rtτclμsFτnFντn√lFst√tμsFwτtρFtwoForFtρrμμF
lμptonsF√tFwτtρFtρμFi|ti{FγμtμctorTFEuropeanlPhysicallJournallCRF2018RF^_RFaa[ 4.2 49

523
uμ√surμmμntFoνFspτnFcorrμl√tτonFτnFtopS√ntτtopFqu√rψFμvμntsF√nγFsμ√rcρFνorFtopFsqu√rψFp√τrF
proγuctτonFτnFppFcollτsτonsF√tFâ��se_FF|μ~FusτnπFtρμFi|ti{FγμtμctorTFPhysicallReviewlLettersRF2015RF
WWZRFWZXVVW

7.4 48

522 uμ√surμmμntsFoνFtopSqu√rψFp√τrFγτννμrμntτ√lFcrossSsμctτonsFτnFtρμFlμptonQχμtsFcρ√nnμlFτnFcollτsτonsF
√tF normul√bFsμμFtμxt±FusτnπFtρμFi|ti{FγμtμctorTFEuropeanlPhysicallJournallCRF2016RF^]RF[Y_ 4.2 48

521 {μ√rcρFνorFsupμrsymmμtryF√tF normul√bFsμμFtμxt±´ |μ~FτnFντn√lFst√tμsFwτtρFχμtsF√nγFtwoFs√mμSsτπnF
lμptonsForFtρrμμFlμptonsFwτtρFtρμFi|ti{FγμtμctorTFEuropeanlPhysicallJournallCRF2016RF^]RFX[a 4.2 48

520 uμ√surμmμntFoνFmultτSp√rtτclμF√zτmutρ√lFcorrμl√tτonsFτnFppRFp´ Q´ x≥F√nγFlowSmultτplτcτtyFx≥´ Q´ x≥F
collτsτonsFwτtρFtρμFi|ti{FγμtμctorTFEuropeanlPhysicallJournallCRF2017RF^^RFZX_ 4.2 48

519
puntFνorFnμwFpρμnomμn√FusτnπFl√rπμFχμtFmultτplτcτtτμsF√nγFmτssτnπFtr√nsvμrsμFmomμntumFwτtρF
i|ti{FτnFZT^Fν≥â��WFoνFNFsqrtF{s}FeF^c|μ~FOFprotonSprotonFcollτsτonsTFJournalloflHighlEnergylPhysicsRF
2012RFXVWXRFW

5.4 48

518 |ruμFi≥sorptτonF√nγF{c√ttμrτnπFoνFWX[Suμ~FxτonsFonFvuclμτTFPhysicallReviewlLettersRF1979RFZXRFWZ][SWZ]a7.4 48

517
{μ√rcρFνorFρτπρSm√ssFnμwFpρμnomμn√FτnFtρμFγτlμptonFντn√lFst√tμFusτnπFprotonâ��protonFcollτsτonsF√tF
seWY|μ~FwτtρFtρμFi|ti{FγμtμctorTFPhysicslLettersylSectionlB:lNuclearylElementarylParticlelandl
High-EnergylPhysicsRF2016RF^]WRFY^XSYaX

4.2 48

516 kom≥τn√tτonFoνFtρμF{μ√rcρμsFνorFx√τrSxroγucμγF~μctorlτψμFx√rtnμrsFoνFtρμF|ρτrγSoμnμr√tτonFyu√rψsF
√tFsqrt s±eWYFF|μ~FwτtρFtρμFi|ti{FlμtμctorTFPhysicallReviewlLettersRF2018RFWXWRFXWW_VW 7.4 48

515 {μ√rcρFνorFlonπSlτvμγFcρ√rπτnosF≥√sμγFonF√Fγτs√ppμ√rτnπStr√cψFsτπn√turμFτnFppFcollτsτonsF√tFNF
sqrt{s}eWYFOF|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournalloflHighlEnergylPhysicsRF2018RFXVW_RFW 5.4 48

514 uμ√surμmμntFoνFtρμFpromptFU normul√bFsμμFtμxt±Fp√τrFproγuctτonFcrossSsμctτonFτnFcollτsτonsF√tF
 normul√bFsμμFtμxt±´ |μ~FwτtρFtρμFi|ti{FγμtμctorTFEuropeanlPhysicallJournallCRF2017RF^^RF^] 4.2 47

513 {μ√rcρFνorFρμ√vyFrμson√ncμsFγμc√yτnπFτntoFτnFtρμFντn√lFst√tμFτnFcollτsτonsF√tFwτtρFtρμFi|ti{F
γμtμctorTFEuropeanlPhysicallJournallCRF2018RF^_RFXZ 4.2 47

512 {μ√rcρFνorFtρμFnμutr√lFpτππsF≥osonsFoνFtρμFmτnτm√lFsupμrsymmμtrτcFst√nγ√rγFmoγμlFτnFppFcollτsτonsF
√tFNFsqrt{s}e^FOF|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournalloflHighlEnergylPhysicsRF2013RFXVWYRFW 5.4 47
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511 {μ√rcρFνorFμlμctrowμ√ψFproγuctτonFoνFsupμrsymmμtrτcFst√tμsFτnFscμn√rτosFwτtρFcomprμssμγFm√ssF
spμctr√F√tFseWYFF|μ~FwτtρFtρμFi|ti{FγμtμctorTFPhysicallReviewlDRF2018RFa^RF 4.9 47

510 {μ√rcρFνorF√FnμwFrμson√ncμFγμc√yτnπFtoF√ForF≥osonF√nγF√FpτππsF≥osonFτnFtρμF normul√bFsμμFtμxt±F
ντn√lFst√tμsFwτtρFtρμFi|ti{FγμtμctorTFEuropeanlPhysicallJournallCRF2015RF^[RFX]Y 4.2 46

509 tτπρtSqu√rψF√nγFπluonFχμtFγτscrτmτn√tτonFτnF normul√bFsμμFtμxt±FcollτsτonsF√tF normul√bFsμμFtμxt±FwτtρF
tρμFi|ti{FγμtμctorTFEuropeanlPhysicallJournallCRF2014RF^ZRFYVXY 4.2 46

508 {μ√rcρFνorFlμptonSνl√vourSvτol√tτnπFpFSfF˛…ˇ�Fγμc√ysFoνFtρμFpτππsF≥osonFwτtρFtρμFi|ti{FγμtμctorTF
JournalloflHighlEnergylPhysicsRF2015RFXVW[RFW 5.4 46

507
{μ√rcρFνorF√nom√lousFproγuctτonFoνFpromptFs√mμSsτπnFlμptonFp√τrsF√nγFp√τrSproγucμγFγou≥lyF
cρ√rπμγFpτππsF≥osonsFwτtρFNFsqrt{s}e_FOF|μ~FppFcollτsτonsFusτnπFtρμFi|ti{FγμtμctorTFJournalloflHighl
EnergylPhysicsRF2015RFXVW[RFW

5.4 45

506 {μ√rcρFνorFτnvτsτ≥lμFγμc√ysFoνF√FpτππsF≥osonFusτnπFvμctorS≥osonFνusτonFτnFppFcollτsτonsF√tFNFsqrt{s}e_FOF
|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournalloflHighlEnergylPhysicsRF2016RFXVW]RFW 5.4 45

505 kom≥τn√tτonFoνF{μ√rcρμsFνorFqnvτsτ≥lμFpτππsFjosonFlμc√ysFwτtρFtρμFi|ti{FmxpμrτmμntTFPhysicall
ReviewlLettersRF2019RFWXXRFXYW_VW 7.4 45

504 uμ√surμmμntFoνF——FproγuctτonFτnFppFcollτsτonsF√tFNFsqrt{s}e^FOF|μ~F√nγFlτmτtsFonF√nom√lousF———F√nγF
——˛‡FcouplτnπsFwτtρFtρμFi|ti{FγμtμctorTFJournalloflHighlEnergylPhysicsRF2013RFXVWYRFW 5.4 45

503 uuonFrμconstructτonFμνντcτμncyF√nγFmomμntumFrμsolutτonFoνFtρμFi|ti{FμxpμrτmμntFτnF
protonSprotonFcollτsτonsF√tF normul√bFsμμFtμxt±´ |μ~FτnFXVWVTFEuropeanlPhysicallJournallCRF2014RF^ZRFYVYZ 4.2 45

502 {μ√rcρFνorFp√τrFproγuctτonFoνFm√ssτvμFp√rtτclμsFγμc√yτnπFτntoFtρrμμFqu√rψsFwτtρFtρμFi|ti{FγμtμctorF
τnFNFsqrt{s}e^cm√tρrm{|μ~}FOFppFcollτsτonsF√tFtρμFtpkTFJournalloflHighlEnergylPhysicsRF2012RFXVWXRFW 5.4 45

501
{μ√rcρFνorFsupμrsymmμtryFτnFμvμntsFcont√τnτnπF√Fs√mμSνl√vourFopposτtμSsτπnFγτlμptonFp√τrRFχμtsRF√nγF
l√rπμFmτssτnπFtr√nsvμrsμFmomμntumFτnF normul√bFsμμFtμxt±´ |μ~FcollτsτonsFwτtρFtρμFi|ti{FγμtμctorTF
EuropeanlPhysicallJournallCRF2015RF^[RFYW_

4.2 44

500 qγμntτντc√tτonFoνF≥oostμγRFρ√γronτc√llyFγμc√yτnπF≥osonsF√nγFcomp√rτsonsFwτtρFi|ti{Fγ√t√Ft√ψμnF√tF
 normul√bFsμμFtμxt±´ |μ~TFEuropeanlPhysicallJournallCRF2016RF^]RFW[Z 4.2 44

499 uμ√surμmμntFoνFτsol√tμγSpρotonFp√τrFproγuctτonFτnFppFcollτsτonsF√tFNFsqrt{s}e^c|μ~FOFwτtρFtρμFi|ti{F
γμtμctorTFJournalloflHighlEnergylPhysicsRF2013RFXVWYRFW 5.4 44

498 {μ√rcρFνorFp√τrSproγucμγFm√ssτvμFcolourμγFsc√l√rsFτnFνourSχμtFντn√lFst√tμsFwτtρFtρμFi|ti{FγμtμctorF
τnFprotonâ��protonFcollτsτonsF√tFNsqrt{s}FeF^Fm≥ox{|μ~}OTFEuropeanlPhysicallJournallCRF2013RF^YRFW 4.2 44

497 uμ√surμmμntFoνFmultτSχμtFcrossFsμctτonsFτnFprotonâ��protonFcollτsτonsF√tF√F^F|μ~FcμntμrSoνSm√ssF
μnμrπyTFEuropeanlPhysicallJournallCRF2011RF^WRFW 4.2 44

496 {μ√rcρμsFνorFmuonSμlμctronF√nγFmuonSposτtronFconvμrsτonFτnFtτt√nτumTFPhysicallReviewlLettersRF
1987RF[aRFa^VSa^Y 7.4 44

495 inπul√rF√n√lysτsFoνFjFVFγFFSfFsP˛…Q˛…â��Fγμc√ysFτnFppFcollτsτonsF√tFNFsqrt{s}e_FOF|μ~FwτtρFtρμFi|ti{F
γμtμctorTFJournalloflHighlEnergylPhysicsRF2018RFXVW_RFW 5.4 44

494 xμrνorm√ncμFoνFχμtFsu≥structurμFtμcρnτquμsFνorFl√rπμSzFχμtsFτnFprotonSprotonFcollτsτonsF√tFNF
sqrt{s}e^FOF|μ~FusτnπFtρμFi|ti{FγμtμctorTFJournalloflHighlEnergylPhysicsRF2013RFXVWYRFW 5.4 43
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493
uμ√surμmμntFoνFtρμFcrossFsμctτonFνorFtopSqu√rψFp√τrFproγuctτonFτnFppFcollτsτonsF√tFNsqrtF{s}FeF
{^}R{tμxt{|μ~}}OFwτtρFtρμFi|ti{FγμtμctorFusτnπFντn√lFst√tμsFwτtρFtwoFρτπρSpF|FlμptonsTFJournallofl
HighlEnergylPhysicsRF2012RFXVWXRFW

5.4 43

492 i|ti{F≥SχμtFτγμntτντc√tτonFpμrνorm√ncμF√nγFμνντcτμncyFmμ√surμmμntFwτtρFNt{≥√r{t}}OFμvμntsFτnFppF
collτsτonsF√tFNsqrt{s}eWYOF|μ~TFEuropeanlPhysicallJournallCRF2019RF^aRFW 4.2 43

491 rμtFrμconstructτonF√nγFpμrνorm√ncμFusτnπFp√rtτclμFνlowFwτtρFtρμFi|ti{FlμtμctorTFEuropeanlPhysicall
JournallCRF2017RF^^RFZ]] 4.2 42

490
uμ√surμmμntFoνFtρμFγτννμrμntτ√lFcrossSsμctτonsFoνFpromptF√nγFnonSpromptFproγuctτonFoνF normul√bF
sμμFtμxt±F√nγF normul√bFsμμFtμxt±FτnFcollτsτonsF√tF normul√bFsμμFtμxt±F√nγF_´ |μ~FwτtρFtρμFi|ti{F
γμtμctorTFEuropeanlPhysicallJournallCRF2016RF^]RFX_Y

4.2 42

489 uμ√surμmμntFoνFtρμFtopFqu√rψFm√ssFwτtρFtρμFtμmpl√tμFmμtρoγFτnFtρμF normul√bFsμμFtμxt±Fcρ√nnμlF
usτnπFi|ti{Fγ√t√TFEuropeanlPhysicallJournallCRF2012RF^XRFXVZ] 4.2 42

488 {umm√ryFoνFtρμFi|ti{Fμxpμrτmμntâ��sFsμnsτtτvτtyFtoFsupμrsymmμtryF√νtμrFtpkFzunFWFâ��FτntμrprμtμγF
τnFtρμFpρμnomμnoloπτc√lFu{{uTFJournalloflHighlEnergylPhysicsRF2015RFXVW[RFW 5.4 42

487 uμ√surμmμntFoνFtρμFtopFqu√rψFm√ssFτnFtρμFtt´flSfγτlμptonFcρ√nnμlFνromFse_F|μ~Fi|ti{Fγ√t√TFPhysicsl
LettersylSectionlB:lNuclearylElementarylParticlelandlHigh-EnergylPhysicsRF2016RF^]WRFY[VSY^W 4.2 42

486 {μ√rcρFνorFρμ√vyFrμson√ncμsFτnFtρμF√nγFντn√lFst√tμsFusτnπFprotonSprotonFcollτsτonsF√tF´ FwτtρFtρμF
i|ti{FγμtμctorTFEuropeanlPhysicallJournallCRF2018RF^_RFXaY 4.2 41

485 w≥sμrv√tτonFoνFtτπρtS≥yStτπρtF{c√ttμrτnπFτnF}ltr√pμrτpρμr√lFx≥Qx≥FkollτsτonsFwτtρFtρμFi|ti{F
lμtμctorTFPhysicallReviewlLettersRF2019RFWXYRFV[XVVW 7.4 41

484
{μ√rcρFνorFγτrμctFtopFsqu√rψFp√τrFproγuctτonFτnFμvμntsFwτtρF√F normul√bFsμμFtμxt±F≥osonRF normul√bF
sμμFtμxt±SχμtsF√nγFmτssτnπFtr√nsvμrsμFmomμntumFτnF normul√bFsμμFtμxt±F|μ~F normul√bFsμμFtμxt±F
collτsτonsFwτtρFtρμFi|ti{FγμtμctorTFEuropeanlPhysicallJournallCRF2014RF^ZRFX__Y

4.2 41

483
uμ√surμmμntFoνFtρμFtopFqu√rψFp√τrFproγuctτonFcrossFsμctτonFτnFppFcollτsτonsF√tFse^|μ~FτnFγτlμptonF
ντn√lFst√tμsFwτtρFi|ti{TFPhysicslLettersylSectionlB:lNuclearylElementarylParticlelandlHigh-Energyl
PhysicsRF2012RF^V^RFZ[aSZ^^

4.2 41

482 {τnπlμFρ√γronFrμsponsμFmμ√surμmμntF√nγFc√lorτmμtμrFχμtFμnμrπyFsc√lμFuncμrt√τntyFwτtρFtρμFi|ti{F
γμtμctorF√tFtρμFtpkTFEuropeanlPhysicallJournallCRF2013RF^YRFW 4.2 41

481
{μ√rcρFνorFsupμrsymmμtrτcFp√rtτclμsFτnFμvμntsFwτtρFlμptonFp√τrsF√nγFl√rπμFmτssτnπFtr√nsvμrsμF
momμntumFτnFNsqrt{s}e^~m≥ox{|μ~}OFprotonâ��protonFcollτsτonsFwτtρFtρμFi|ti{FμxpμrτmμntTF
EuropeanlPhysicallJournallCRF2011RF^WRFW

4.2 41

480
uμ√surμmμntFoνFtρμFpτππsF≥osonFm√ssFτnFtρμFpFSfF——gFSfFZâ��F√nγFpFSfF˛‡˛‡Fcρ√nnμlsFwτtρFseWYF|μ~FppF
collτsτonsFusτnπFtρμFi|ti{FγμtμctorTFPhysicslLettersylSectionlB:lNuclearylElementarylParticlelandl
High-EnergylPhysicsRF2018RF^_ZRFYZ[SY]]

4.2 41

479 {μ√rcρFνorFnμwFp√rtτclμsFτnFμvμntsFwτtρFonμFlμptonF√nγFmτssτnπFtr√nsvμrsμFmomμntumFτnFppF
collτsτonsF√tFNFsqrt{s}FOFeF_F|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournalloflHighlEnergylPhysicsRF2014RFXVWZRFW 5.4 40

478 uμ√surμmμntFoνFtopFqu√rψFpol√rτz√tτonFτnFtopS√ntτtopFμvμntsFνromFprotonSprotonFcollτsτonsF√tF
â��se^FF|μ~FusτnπFtρμFi|ti{FγμtμctorTFPhysicallReviewlLettersRF2013RFWWWRFXYXVVX 7.4 40

477
uμ√surμmμntFoνFtρμFcμntr√lτtyFγμpμnγμncμFoνFtρμFcρ√rπμγSp√rtτclμFpsμuγor√pτγτtyFγτstrτ≥utτonFτnF
protonSlμ√γFcollτsτonsF√tF normul√bFsμμFtμxt±´ |μ~FwτtρFtρμFi|ti{FγμtμctorTFEuropeanlPhysicall
JournallCRF2016RF^]RFWaa

4.2 39

476 {μ√rcρFνorFsupμrsymmμtryF√tFNsqrt{s}OFeF_F|μ~FτnFντn√lFst√tμsFwτtρFχμtsF√nγFtwoFs√mμSsτπnFlμptonsForF
tρrμμFlμptonsFwτtρFtρμFi|ti{FγμtμctorTFJournalloflHighlEnergylPhysicsRF2014RFXVWZRFW 5.4 39

(2014-2012)
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475
iFsμ√rcρFνorFNFtovμrlτnμFtFOFrμson√ncμsFτnFlμptonQχμtsFμvμntsFwτtρFρτπρlyF≥oostμγFtopFqu√rψsF
collμctμγFτnFppFcollτsτonsF√tFNFsqrtF{s}FeF^FOF|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournalloflHighlEnergyl
PhysicsRF2012RFXVWXRFW

5.4 39

474 {μ√rcρFνorFcρ√rπμγFpτππsF≥osonsFγμc√yτnπFτntoFtopF√nγF≥ottomFqu√rψsF√tFNFsqrt{s}eWYFOF|μ~FwτtρFtρμF
i|ti{FγμtμctorTFJournalloflHighlEnergylPhysicsRF2018RFXVW_RFW 5.4 39

473 xμrνorm√ncμFoνF√lπorτtρmsFtρ√tFrμconstructFmτssτnπFtr√nsvμrsμFmomμntumFτnF normul√bFsμμFtμxt±eF
_F|μ~FprotonSprotonFcollτsτonsFτnFtρμFi|ti{FγμtμctorTFEuropeanlPhysicallJournallCRF2017RF^^RFXZW 4.2 38

472
w≥sμrv√tτonF√nγFmμ√surμmμntsFoνFtρμFproγuctτonFoνFpromptF√nγFnonSpromptF normul√bFsμμFtμxt±F
mμsonsFτnF√ssocτ√tτonFwτtρF√F normul√bFsμμFtμxt±F≥osonFτnF normul√bFsμμFtμxt±FcollτsτonsF√tF normul√bF
sμμFtμxt±FwτtρFtρμFi|ti{FγμtμctorTFEuropeanlPhysicallJournallCRF2015RF^[RFXXa

4.2 38

471 {μ√rcρFνorFlonπSlτvμγFnμutr√lFp√rtτclμsFγμc√yτnπFτntoFlμptonFχμtsFτnFprotonSprotonFcollτsτonsF√tFNF
sqrt{s}e_FOF|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournalloflHighlEnergylPhysicsRF2014RFXVWZRFW 5.4 38

470 mlμctronFrμconstructτonF√nγFτγμntτντc√tτonFτnFtρμFi|ti{FμxpμrτmμntFusτnπFtρμFXVW[F√nγFXVW]FtpkF
protonâ��protonFcollτsτonFγ√t√F√tFNsqrt{s}FeFWYOFNtμxtF{|μ~}OTFEuropeanlPhysicallJournallCRF2019RF^aRFW 4.2 37

469 uμ√surμmμntFoνFtρμFproγuctτonFoνF√F‘F≥osonFτnF√ssocτ√tτonFwτtρF√Fcρ√rmFqu√rψFτnFppFcollτsτonsF√tFNF
sqrt{s}FOFeF^F|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournalloflHighlEnergylPhysicsRF2014RFXVWZRFW 5.4 37

468 {μ√rcρFνorFsqu√rψsF√nγFπluτnosFτnFμvμntsFwτtρFτsol√tμγFlμptonsRFχμtsF√nγFmτssτnπFtr√nsvμrsμF
momμntumF√tFNFsqrt{s}e_FOF|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournalloflHighlEnergylPhysicsRF2015RFXVW[RFW 5.4 37

467 {μ√rcρFνorFtρμF{t√nγ√rγFuoγμlFpτππsF≥osonFτnFtρμFpFSfFˇ�FQFˇ�Fâ��Fγμc√yFmoγμFτnFNFsqrtF{s}FeF
^R{m√tρrm{|μ~}}FOFppFcollτsτonsFwτtρFi|ti{TFJournalloflHighlEnergylPhysicsRF2012RFXVWXRFW 5.4 37

466 tτmτtsFonFtρμFproγuctτonFoνFtρμFst√nγ√rγFmoγμlFpτππsF≥osonFτnFppFcollτsτonsF√tFNsqrt{s}FeF^OF|μ~FwτtρF
tρμFi|ti{FγμtμctorTFEuropeanlPhysicallJournallCRF2011RF^WRFW 4.2 37

465 {μ√rcρFνorFm√ssτvμFcolorμγFsc√l√rsFτnFνourSχμtFντn√lFst√tμsFτnFNsqrt{s}e^~m≥ox{|μ~}OFprotonâ��protonF
collτsτonsFwτtρFtρμFi|ti{FγμtμctorTFEuropeanlPhysicallJournallCRF2011RF^WRFW 4.2 37

464 kρ√rπμγSp√rtτclμFγτstrτ≥utτonsF√tFlowFtr√nsvμrsμFmomμntumFτnF normul√bFsμμFtμxt±´ |μ~Fτntμr√ctτonsF
mμ√surμγFwτtρFtρμFi|ti{FγμtμctorF√tFtρμFtpkTFEuropeanlPhysicallJournallCRF2016RF^]RF[VX 4.2 37

463 uμ√surμmμntFoνFtρμFpτππsF≥osonFcouplτnπFpropμrtτμsFτnFtρμFpFSfF——PFSfFZâ��Fγμc√yFcρ√nnμlF√tFNF
sqrt{s}eWYFOF|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournalloflHighlEnergylPhysicsRF2018RFXVW_RFW 5.4 36

462
{μ√rcρFνorF√Fkρ√rπμγFpτππsFjosonFxroγucμγFτnFtρμF~μctorSjosonFnusτonFuoγμFwτtρFlμc√yF
pN´–OSf‘N´–O—FusτnπFppFkollτsτonsF√tFâ��se_FF|μ~FwτtρFtρμFi|ti{FmxpμrτmμntTFPhysicallReviewlLettersRF
2015RFWWZRFXYW_VW

7.4 36

461 {μ√rcρFνorFγτrμctFp√τrFproγuctτonFoνFtρμFtopFsqu√rψFτnF√llSρ√γronτcFντn√lFst√tμsFτnFprotonSprotonF
collτsτonsF√tFNFsqrt{s}FOFeF_F|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournalloflHighlEnergylPhysicsRF2014RFXVWZRFW 5.4 36

460 |ruμF√≥sorptτonF√nγFsc√ttμrτnπFoνF[VFuμ~FpτonsTFPhysicallReviewlCRF1983RFX_RFX[Z_SX[[V 2.7 36

459 uμ√surμmμntFoνFlonπτtuγτn√lFνlowFγμcorrμl√tτonsFτnFx≥Qx≥FcollτsτonsF√tF√nγF[TVXF|μ~FwτtρFtρμF
i|ti{FγμtμctorTFEuropeanlPhysicallJournallCRF2018RF^_RFWZX 4.2 35

458 uμ√surμmμntFoνFqu√rψonτumFproγuctτonFτnFprotonSlμ√γF√nγFprotonSprotonFcollτsτonsF√tFwτtρFtρμF
i|ti{FγμtμctorTFEuropeanlPhysicallJournallCRF2018RF^_RFW^W 4.2 35

Georges Azuelos
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457 uμ√surμmμntFoνFtρμFcρ√rπμγSp√rtτclμFmultτplτcτtyFτnsτγμFχμtsFνromF normul√bFsμμFtμxt± normul√bFsμμF
tμxt±´ FcollτsτonsFwτtρFtρμFi|ti{FγμtμctorTFEuropeanlPhysicallJournallCRF2016RF^]RFYXX 4.2 35

456 uμ√surμmμntFoνFχμtFνr√πmμnt√tτonFτnFx≥Qx≥F√nγFcollτsτonsF√tF|μ~FwτtρFtρμFi|ti{FγμtμctorF√tFtρμF
tpkTFEuropeanlPhysicallJournallCRF2017RF^^RFY^a 4.2 35

455 {μ√rcρFνorFsμconγFπμnμr√tτonFsc√l√rFlμptoqu√rψsFτnFppFcollτsτonsF√tFNsqrt{s}e^~m≥ox{|μ~}OFwτtρFtρμF
i|ti{FγμtμctorTFEuropeanlPhysicallJournallCRF2012RF^XRFW 4.2 35

454 uμ√surμmμntFoνFtρμFcrossSsμctτonFνorF‘F≥osonFproγuctτonFτnF√ssocτ√tτonFwτtρF≥SχμtsFτnFppFcollτsτonsF
√tFNFsqrt{s}e^FOF|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournalloflHighlEnergylPhysicsRF2013RFXVWYRFW 5.4 34

453 uμ√surμmμntsFoνFνourSlμptonFproγuctτonF√tFtρμF—Frμson√ncμFτnFppFcollτsτonsF√tFsqrt s±FeF^F√nγF_F|μ~F
wτtρFi|ti{TFPhysicallReviewlLettersRF2014RFWWXRFXYW_V] 7.4 34

452 i|ti{Fsμ√rcρFνorF√Fρμ√vyFπ√uπμF≥osonFγμc√yτnπFtoF√Fcρ√rπμγFlμptonF√nγF√FnμutrτnoFτnFppFcollτsτonsF
√tFNsqrt{s}FeF^Fm√tρrm{|μ~}OTFEuropeanlPhysicallJournallCRF2012RF^XRFW 4.2 34

451 {μ√rcρFνorFs√mμSsτπnFtopSqu√rψFproγuctτonF√nγFνourtρSπμnμr√tτonFγownStypμFqu√rψsFτnFppFcollτsτonsF
√tFNFsqrtF{s}FeF{^}c{tμxt{|μ~}}FOFwτtρFtρμFi|ti{FγμtμctorTFJournalloflHighlEnergylPhysicsRF2012RFXVWXRFW 5.4 34

450
{μ√rcρFνorFcρ√rπτnoSnμutr√lτnoFproγuctτonFusτnπFrμcursτvμFχτπs√wFrμconstructτonFτnFντn√lFst√tμsFwτtρF
twoForFtρrμμFcρ√rπμγFlμptonsFτnFprotonSprotonFcollτsτonsF√tFseWYFF|μ~FwτtρFtρμFi|ti{FγμtμctorTF
PhysicallReviewlDRF2018RFa_RF

4.9 34

449 {μ√rcρFνorFρμ√vyFp√rtτclμsFγμc√yτnπFτntoFtopSqu√rψFp√τrsFusτnπFlμptonSplusSχμtsFμvμntsFτnF
protonSprotonFcollτsτonsF√tF´ FwτtρFtρμFi|ti{FγμtμctorTFEuropeanlPhysicallJournallCRF2018RF^_RF[][ 4.2 34

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

447 xμrνorm√ncμFoνFtρμFi|ti{Ftr√cψFrμconstructτonF√lπorτtρmsFτnFγμnsμFμnvτronmμntsFτnFtpkFzunFXTF
EuropeanlPhysicallJournallCRF2017RF^^RF]^Y 4.2 33

446 {μ√rcρFνorFcρ√rπμγFpτππsF≥osonsFτnFtρμFpF´–FSfFt≥Fγμc√yFcρ√nnμlFτnFppFcollτsτonsF√tFNFsqrt{s}e_FOF|μ~F
usτnπFtρμFi|ti{FγμtμctorTFJournalloflHighlEnergylPhysicsRF2016RFXVW]RFW 5.4 33

445
{μ√rcρFνorFtopSsqu√rψFp√τrFproγuctτonFτnFντn√lFst√tμsFwτtρFonμFlμptonRFχμtsRF√nγFmτssτnπFtr√nsvμrsμF
momμntumFusτnπFY]Fν≥â��WFoνFNFsqrt{s}eWYFOF|μ~FppFcollτsτonFγ√t√FwτtρFtρμFi|ti{FγμtμctorTFJournallofl
HighlEnergylPhysicsRF2018RFXVW_RFW

5.4 33

444
{μ√rcρFνorFcρ√rπμγFpτππsF≥osonsFγμc√yτnπFvτ√Fp´–FSfFˇ�´–˛‰ˇ�FτnFtρμFˇ�QχμtsF√nγFˇ�QlμptonFντn√lFst√tμsFwτtρF
Y]Fν≥â��WFoνFppFcollτsτonFγ√t√FrμcorγμγF√tFNFsqrt{s}eWYFOF|μ~FwτtρFtρμFi|ti{FμxpμrτmμntTFJournallofl
HighlEnergylPhysicsRF2018RFXVW_RFW

5.4 33

443 uμ√surμmμntFoνFtρμFtopFqu√rψFm√ssFτnFtρμF normul√bFsμμFtμxt±F√nγF normul√bFsμμFtμxt±Fcρ√nnμlsF
usτnπF normul√bFsμμFtμxt±´  normul√bFsμμFtμxt±Fi|ti{Fγ√t√TFEuropeanlPhysicallJournallCRF2015RF^[RFYYV 4.2 32

442 {μ√rcρFνorFγ√rψFm√ttμrFproγucμγFτnF√ssocτ√tτonFwτtρF≥ottomForFtopFqu√rψsFτnF´ |μ~FcollτsτonsFwτtρF
tρμFi|ti{FγμtμctorTFEuropeanlPhysicallJournallCRF2018RF^_RFW_ 4.2 32

441
uμ√surμmμntsFoνFtρμF|ot√lF√nγFlτννμrμntτ√lFpτππsFjosonFxroγuctτonFkrossF{μctτonsFkom≥τnτnπFtρμF
pSf˛‡˛‡F√nγFpSf——^{P}SfZâ��Flμc√yFkρ√nnμlsF√tFsqrt s±e_FF|μ~FwτtρFtρμFi|ti{FlμtμctorTFPhysicallReviewl
LettersRF2015RFWW[RFVaW_VW

7.4 32

440
{μ√rcρFνorFl√rψFu√ttμrFτnFmvμntsFwτtρFuτssτnπF|r√nsvμrsμFuomμntumF√nγF√FpτππsFjosonFlμc√yτnπF
toF|woFxρotonsFτnFppFkollτsτonsF√tFsqrt s±e_F|μ~FwτtρFtρμFi|ti{FlμtμctorTFPhysicallReviewlLettersRF
2015RFWW[RFWYW_VW

7.4 32

(2015-2016)
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439
{μ√rcρFνorFp√τrFproγuctτonFoνFpτππsF≥osonsFτnFtρμFNF≥ovμrlτnμ{≥}≥ovμrlτnμ{≥}FOFντn√lFst√tμFusτnπF
protonSprotonFcollτsτonsF√tFNFsqrt{s}eWYFOF|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournalloflHighlEnergyl
PhysicsRF2019RFXVWaRFW

5.4 31

438 konstr√τntsFonFmμγτ√torS≥√sμγFγ√rψFm√ttμrF√nγFsc√l√rFγ√rψFμnμrπyFmoγμlsFusτnπFNFsqrt{s}FOFeFWYF|μ~F
ppFcollτsτonFγ√t√FcollμctμγF≥yFtρμFi|ti{FγμtμctorTFJournalloflHighlEnergylPhysicsRF2019RFXVWaRFW 5.4 31

437
uμ√surμmμntFoνFtρμFpol√rτs√tτonFoνF‘F≥osonsFproγucμγFwτtρFl√rπμFtr√nsvμrsμFmomμntumFτnFppF
collτsτonsF√tFNsqrt{s}FeF^Fm≥ox{|μ~}OFwτtρFtρμFi|ti{FμxpμrτmμntTFEuropeanlPhysicallJournallCRF2012RF
^XRFW

4.2 31

436
lτννμrμntτ√lFtopS√ntτtopFcrossSsμctτonFmμ√surμmμntsF√sF√FνunctτonFoνFo≥sμrv√≥lμsFconstructμγFνromF
ντn√lSst√tμFp√rtτclμsFusτnπFppFcollτsτonsF√tFNFsqrt{s}e^FOF|μ~FτnFtρμFi|ti{FγμtμctorTFJournalloflHighl
EnergylPhysicsRF2015RFXVW[RFW

5.4 31

435
uμ√surμmμntFoνFtρμFproγuctτonF√nγFlμptonFcρ√rπμF√symmμtryFoνF normul√bFsμμFtμxt±F≥osonsFτnF
x≥Qx≥FcollτsτonsF√tF normul√bFsμμFtμxt±FwτtρFtρμFi|ti{FγμtμctorTFEuropeanlPhysicallJournallCRF2015RF
^[RFXY

4.2 31

434
{μ√rcρFνorFcont√ctFτntμr√ctτonsF√nγFl√rπμFμxtr√FγτmμnsτonsFτnFtρμFγτlμptonFcρ√nnμlFusτnπF
protonSprotonFcollτsτonsF√tF normul√bFsμμFtμxt±´ _´ |μ~FwτtρFtρμFi|ti{FγμtμctorTFEuropeanlPhysicall
JournallCRF2014RF^ZRFYWYZ

4.2 31

433
{μ√rcρFνorFstronπFproγuctτonFoνFsupμrsymmμtrτcFp√rtτclμsFτnFντn√lFst√tμsFwτtρFmτssτnπFtr√nsvμrsμF
momμntumF√nγF√tFlμ√stFtρrμμF≥SχμtsF√tFNFsqrt{s}FeF_FOF|μ~FprotonSprotonFcollτsτonsFwτtρFtρμFi|ti{F
γμtμctorTFJournalloflHighlEnergylPhysicsRF2014RFXVWZRFW

5.4 31

432 iFsμ√rcρFνorFνl√vourFcρ√nπτnπFnμutr√lFcurrμntsFτnFtopSqu√rψFγμc√ysFτnFppFcollτsτonFγ√t√FcollμctμγF
wτtρFtρμFi|ti{FγμtμctorF√tFNFsqrt{s}e^c|μ~FOTFJournalloflHighlEnergylPhysicsRF2012RFXVWXRFW 5.4 31

431
{μ√rcρFνorFlτπρtFsc√l√rFtopSqu√rψFp√τrFproγuctτonFτnFντn√lFst√tμsFwτtρFtwoFlμptonsFwτtρFtρμFi|ti{F
γμtμctorFτnFNsqrt{s}e^Fm√tρrm{|μ~}OFprotonâ��protonFcollτsτonsTFEuropeanlPhysicallJournallCRF2012RF
^XRFW

4.2 31

430 qnclusτvμFsμ√rcρFνorFs√mμSsτπnFγτlμptonFsτπn√turμsFτnFppFcollτsτonsF√tFNFsqrtF{s}FeF^FOF|μ~FwτtρFtρμF
i|ti{FγμtμctorTFJournalloflHighlEnergylPhysicsRF2011RFXVWWRFW 5.4 31

429 uμ√surμmμntsFoνF≥SχμtFt√ππτnπFμνντcτμncyFwτtρFtρμFi|ti{FγμtμctorFusτnπFNFtovμrlτnμ{t}FOFμvμntsF√tFNF
sqrt{s}eWYFOF|μ~TFJournalloflHighlEnergylPhysicsRF2018RFXVW_RFW 5.4 31

428 {μ√rcρFνorFtρτrγFπμnμr√tτonFsc√l√rFlμptoqu√rψsFτnFppFcollτsτonsF√tFNFsqrt{s}e^FOF|μ~FwτtρFtρμFi|ti{F
γμtμctorTFJournalloflHighlEnergylPhysicsRF2013RFXVWYRFW 5.4 30

427 {μ√rcρFνorFpμ√vyFpτππsFjosonsFiUpFlμc√yτnπFtoF√F|opFyu√rψFx√τrFτnFppFkollτsτonsF√tFsqrt s±e_FF|μ~F
wτtρFtρμFi|ti{FlμtμctorTFPhysicallReviewlLettersRF2017RFWWaRFWaW_VY 7.4 30

426 {μ√rcρFνorF√Fsc√l√rFp√rtnμrFoνFtρμFtopFqu√rψFτnFtρμFχμtsFplusFmτssτnπFtr√nsvμrsμFmomμntumFντn√lF
st√tμF√tFNFsqrt{s}eWYFOF|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournalloflHighlEnergylPhysicsRF2017RFXVW^RFW 5.4 30

425 uμ√surμmμntsFoνFντγucτ√lF√nγFγτννμrμntτ√lFcrossFsμctτonsFνorFpτππsF≥osonFproγuctτonFτnFtρμF
γτpρotonFγμc√yFcρ√nnμlF√tFNFsqrt{s}e_FOF|μ~FwτtρFi|ti{TFJournalloflHighlEnergylPhysicsRF2014RFXVWZRFW 5.4 30

424 uμ√surμmμntFoνFtρμF normul√bFsμμFtμxt±FproγuctτonFcrossFsμctτonFτnFtρμFt√uFQFχμtsFcρ√nnμlFusτnπFtρμF
i|ti{FγμtμctorTFEuropeanlPhysicallJournallCRF2013RF^YRFXYX_ 4.2 30

423
uμ√surμmμntsFoνFunγμrlyτnπSμvμntFpropμrtτμsFusτnπFnμutr√lF√nγFcρ√rπμγFp√rtτclμsFτnFppFcollτsτonsF
√tFNsqrt{s}eaVVOFoμ~F√nγFNsqrt{s}e^OF|μ~FwτtρFtρμFi|ti{FγμtμctorF√tFtρμFtpkTFEuropeanlPhysicall
JournallCRF2011RF^WRFW

4.2 30

422 xμrνorm√ncμFoνFμlμctronF√nγFpρotonFtrτππμrsFτnFi|ti{FγurτnπFtpkFzunFXTFEuropeanlPhysicallJournall
CRF2020RF_VRFW 4.2 30

Georges Azuelos
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421 {μ√rcρFνorFpμ√vyFpτππsFjosonsFlμc√yτnπFτntoF|woF|√uFtμptonsFwτtρFtρμFi|ti{FlμtμctorF}sτnπFppF
kollτsτonsF√tFsqrt s±eWYFF|μ~TFPhysicallReviewlLettersRF2020RFWX[RFV[W_VW 7.4 30

420 krossSsμctτonFmμ√surμmμntsFoνFtρμFpτππsF≥osonFγμc√yτnπFτntoF√Fp√τrFoνFˇ�SlμptonsFτnFprotonSprotonF
collτsτonsF√tFseWYFF|μ~FwτtρFtρμFi|ti{FγμtμctorTFPhysicallReviewlDRF2019RFaaRF 4.9 29

419 {μ√rcρμsFνorFρμ√vyFlonπSlτvμγFcρ√rπμγFp√rtτclμsFwτtρFtρμFi|ti{FγμtμctorFτnFprotonSprotonFcollτsτonsF
√tFNFsqrt{s}e_FOF|μ~TFJournalloflHighlEnergylPhysicsRF2015RFXVW[RFW 5.4 29

418 mvτγμncμFνorFtρμF√ssocτ√tμγFproγuctτonFoνFtρμFpτππsF≥osonF√nγF√FtopFqu√rψFp√τrFwτtρFtρμFi|ti{F
γμtμctorTFPhysicallReviewlDRF2018RFa^RF 4.9 29

417
{μ√rcρFνorFtρμFγτrμctFproγuctτonFoνFcρ√rπτnosRFnμutr√lτnosF√nγFst√usFτnFντn√lFst√tμsFwτtρF√tFlμ√stFtwoF
ρ√γronτc√llyFγμc√yτnπFt√usF√nγFmτssτnπFtr√nsvμrsμFmomμntumFτnFppFcollτsτonsF√tFNFsqrt{s}e_FOF|μ~F
wτtρFtρμFi|ti{FγμtμctorTFJournalloflHighlEnergylPhysicsRF2014RFXVWZRFW

5.4 29

416 {μ√rcρFνorFtρμFlτmuonFlμc√yFoνFtρμFpτππsFjosonFτnFppFkollτsτonsF√tFsqrt s±eWYFF|μ~FwτtρFtρμFi|ti{F
lμtμctorTFPhysicallReviewlLettersRF2017RFWWaRFV[W_VX 7.4 29

415 zμconstructτonFoνFprτm√ryFvμrtτcμsF√tFtρμFi|ti{FμxpμrτmμntFτnFzunFWFprotonSprotonFcollτsτonsF√tF
tρμFtpkTFEuropeanlPhysicallJournallCRF2017RF^^RFYYX 4.2 29

414
{μ√rcρFνorFp√τrFproγuctτonFoνFρμ√vyFvμctorSlτψμFqu√rψsFγμc√yτnπFtoFρτπρSpF|F‘F≥osonsF√nγF≥Fqu√rψsF
τnFtρμFlμptonSplusSχμtsFντn√lFst√tμFτnFppFcollτsτonsF√tFNFsqrt{s}eWYFOF|μ~FwτtρFtρμFi|ti{FγμtμctorTF
JournalloflHighlEnergylPhysicsRF2017RFXVW^RFW

5.4 29

413
{μ√rcρFνorFp√τrF√nγFsτnπlμFproγuctτonFoνFnμwFρμ√vyFqu√rψsFtρ√tFγμc√yFtoF√F—F≥osonF√nγF√F
tρτrγSπμnμr√tτonFqu√rψFτnFppFcollτsτonsF√tFNFsqrt{s}e_FOF|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournalloflHighl
EnergylPhysicsRF2014RFXVWZRFW

5.4 29

412 |ρμFsp√tτ√lFrμsolutτonFoνFtρμFtτmμFproχμctτonFcρ√m≥μrF√tFtrτumνTFNuclearlInstrumentslrlMethodslinl
PhysicslResearchRF1984RFXWaRFZ]WSZ^W 29

411 {μ√rcρFνorFtowSu√ssFlτχμtFzμson√ncμsF}sτnπF|rτππμrStμvμlFrμtsFwτtρFtρμFi|ti{FlμtμctorFτnFppF
kollτsτonsF√tFsqrt s±eWYFF|μ~TFPhysicallReviewlLettersRF2018RFWXWRFV_W_VW 7.4 29

410 |woSp√rtτclμFjosμSmτnstμτnFcorrμl√tτonsFτnFcollτsτonsF√tF normul√bFsμμFtμxt±FVTaF√nγF^F|μ~Fmμ√surμγF
wτtρFtρμFi|ti{FγμtμctorTFEuropeanlPhysicallJournallCRF2015RF^[RFZ]] 4.2 28

409 iFsμ√rcρFνorFp√τrSproγucμγFrμson√ncμsFτnFνourSχμtFντn√lFst√tμsF√tFwτtρFtρμFi|ti{FγμtμctorTFEuropeanl
PhysicallJournallCRF2018RF^_RFX[V 4.2 28

408 zμconstructτonFoνFρ√γronτcFγμc√yFproγuctsFoνFt√uFlμptonsFwτtρFtρμFi|ti{FμxpμrτmμntTFEuropeanl
PhysicallJournallCRF2016RF^]RFXa[ 4.2 28

407 {μ√rcρFνorFsτnπlμFtopSqu√rψFproγuctτonFvτ√Fνl√vourScρ√nπτnπFnμutr√lFcurrμntsF√tF_´ |μ~FwτtρFtρμF
i|ti{FγμtμctorTFEuropeanlPhysicallJournallCRF2016RF^]RF[[ 4.2 28

406
{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{FγμtμctorTFEuropeanlPhysicallJournallCRF2016RF^]RF[_[

4.2 28

405
{μ√rcρFνorFsupμrsymmμtryFτnFντn√lFst√tμsFwτtρFmτssτnπFtr√nsvμrsμFmomμntumF√nγFmultτplμF≥SχμtsFτnF
protonSprotonFcollτsτonsF√tFNFsqrt{s}eWYFOF|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournalloflHighlEnergyl
PhysicsRF2018RFXVW_RFW

5.4 28

404
konstr√τntsFonFoννSsρμllFpτππsF≥osonFproγuctτonF√nγFtρμFpτππsF≥osonFtot√lFwτγtρFτnF——FSfFZâ��F√nγF
——FSfFXâ��X˛‰Fντn√lFst√tμsFwτtρFtρμFi|ti{FγμtμctorTFPhysicslLettersylSectionlB:lNuclearylElementaryl
ParticlelandlHigh-EnergylPhysicsRF2018RF^_]RFXXYSXZZ

4.2 28

(2018-2020)
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403 {μ√rcρFνorF√F{tructurμFτnFtρμFjℓ{s}^{V}ˇ�^{´–}Fqnv√rτ√ntFu√ssF{pμctrumFwτtρFtρμFi|ti{FmxpμrτmμntTF
PhysicallReviewlLettersRF2018RFWXVRFXVXVV^ 7.4 28

402
nτγucτ√lRFtot√lF√nγFγτννμrμntτ√lFcrossSsμctτonFmμ√surμmμntsFoνFScρ√nnμlFsτnπlμFtopSqu√rψFproγuctτonF
τnFcollτsτonsF√tF_´ |μ~FusτnπFγ√t√FcollμctμγF≥yFtρμFi|ti{FγμtμctorTFEuropeanlPhysicallJournallCRF2017RF
^^RF[YW

4.2 27

401 uμ√surμmμntFoνFtρμFτnclusτvμFχμtFcrossSsμctτonFτnFprotonSprotonFcollτsτonsF√tFNFsqrt{s}e^FOF|μ~FusτnπF
ZT[Fν≥â��WFoνFγ√t√FwτtρFtρμFi|ti{FγμtμctorTFJournalloflHighlEnergylPhysicsRF2015RFXVW[RFW 5.4 27

400
{μ√rcρFνorFτnvτsτ≥lμFγμc√ysFoνFtρμFpτππsF≥osonFproγucμγFτnF√ssocτ√tτonFwτtρF√Fρ√γronτc√llyFγμc√yτnπF
vμctorF≥osonFτnFcollτsτonsF√tF normul√bFsμμFtμxt±F|μ~FwτtρFtρμFi|ti{FγμtμctorTFEuropeanlPhysicall
JournallCRF2015RF^[RFYY^

4.2 27

399
{μ√rcρFνorFp√τrFproγuctτonFoνFvμctorSlτψμFtopFqu√rψsFτnFμvμntsFwτtρFonμFlμptonRFχμtsRF√nγFmτssτnπF
tr√nsvμrsμFmomμntumFτnFNFsqrt{s}eWYFOF|μ~FppFcollτsτonsFwτtρFtρμFi|ti{FγμtμctorTFJournalloflHighl
EnergylPhysicsRF2017RFXVW^RFW

5.4 27

398 {tuγyFoνFtρμFr√rμFγμc√ysFoνF normul√bFsμμFtμxt±F√nγF normul√bFsμμFtμxt±FτntoFmuonFp√τrsFνromFγ√t√F
collμctμγFγurτnπFtρμFtpkFzunFWFwτtρFtρμFi|ti{FγμtμctorTFEuropeanlPhysicallJournallCRF2016RF^]RF[WY 4.2 27

397
uμ√surμmμntsFoνFπluonâ��πluonFνusτonF√nγFvμctorS≥osonFνusτonFpτππsF≥osonFproγuctτonF
crossSsμctτonsFτnFtρμFpFSfF‘‘gFSfFμ˛‰˛…˛‰Fγμc√yFcρ√nnμlFτnFppFcollτsτonsF√tFseWY|μ~FwτtρFtρμFi|ti{F
γμtμctorTFPhysicslLettersylSectionlB:lNuclearylElementarylParticlelandlHigh-EnergylPhysicsRF2019RF^_aRF[V_S[Xa

4.2 27

396 {μ√rcρFνorFtρμFlμc√yFoνFtρμFpτππsFjosonFtoFkρ√rmFyu√rψsFwτtρFtρμFi|ti{FmxpμrτmμntTFPhysicall
ReviewlLettersRF2018RFWXVRFXWW_VX 7.4 27

395 w≥sμrv√tτonFoνFmlμctrowμ√ψFxroγuctτonFoνF√F{√mμS{τπnF‘FjosonFx√τrFτnFissocτ√tτonFwτtρF|woFrμtsF
τnFppFkollτsτonsF√tFsqrt s±eWYFF|μ~FwτtρFtρμFi|ti{FlμtμctorTFPhysicallReviewlLettersRF2019RFWXYRFW]W_VW 7.4 26

394 uμ√surμmμntFoνFtρμFpρotonFτγμntτντc√tτonFμνντcτμncτμsFwτtρFtρμFi|ti{FγμtμctorFusτnπFtpkFzunFXF
γ√t√FcollμctμγFτnFXVW[F√nγFXVW]TFEuropeanlPhysicallJournallCRF2019RF^aRFW 4.2 26

393
{μ√rcρFνorFρμ√vyFrμson√ncμsFγμc√yτnπFτntoF√F‘ForF—F≥osonF√nγF√FpτππsF≥osonFτnFντn√lFst√tμsFwτtρF
lμptonsF√nγF≥SχμtsFτnFY]Fν≥â��WFoνFNFsqrt{s}eWYFOF|μ~FppFcollτsτonsFwτtρFtρμFi|ti{FγμtμctorTFJournallofl
HighlEnergylPhysicsRF2018RFXVW_RFW

5.4 26

392 uμ√surμmμntFoνFˇ�FcWF√nγFˇ�FcXFproγuctτonFwτtρFNFsqrt{s}FOFeF^F|μ~FppFcollτsτonsF√tFi|ti{TFJournallofl
HighlEnergylPhysicsRF2014RFXVWZRFW 5.4 26

391
uμ√surμmμntsFoνFtρμFproγuctτonFcrossFsμctτonFoνF√F normul√bFsμμFtμxt±F≥osonFτnF√ssocτ√tτonFwτtρF
χμtsFτnFcollτsτonsF√tF normul√bFsμμFtμxt±´ |μ~FwτtρFtρμFi|ti{FγμtμctorTFEuropeanlPhysicallJournallCRF
2017RF^^RFY]W

4.2 26

390 in√lysτsFoνFμvμntsFwτtρF≥SχμtsF√nγF√Fp√τrFoνFlμptonsFoνFtρμFs√mμFcρ√rπμFτnFppFcollτsτonsF√tFNFsqrt{s}e_F
OF|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournalloflHighlEnergylPhysicsRF2015RFXVW[RFW 5.4 26

389 uμ√surμmμntFoνFγτννμrμntτ√lFproγuctτonFcrossSsμctτonsFνorF√F—F≥osonFτnF√ssocτ√tτonFwτtρF≥SχμtsFτnF^F
|μ~FprotonSprotonFcollτsτonsFwτtρFtρμFi|ti{FγμtμctorTFJournalloflHighlEnergylPhysicsRF2014RFXVWZRFW 5.4 26

388 |μstFoνFkxFτnv√rτ√ncμFτnFvμctorS≥osonFνusτonFproγuctτonFoνFtρμFpτππsF≥osonFusτnπFtρμFmμtρoγFτnFtρμF
γτt√uFγμc√yFcρ√nnμlFwτtρFtρμFi|ti{FγμtμctorTFEuropeanlPhysicallJournallCRF2016RF^]RF][_ 4.2 26

387 mlμctronF√nγFpρotonFμnμrπyFc√lτ≥r√tτonFwτtρFtρμFi|ti{FγμtμctorFusτnπFXVW[â��XVW]FtpkF
protonSprotonFcollτsτonFγ√t√TFJournalloflInstrumentationRF2019RFWZRFxVYVW^SxVYVW^ 1 25

386 uμ√surμmμntFoνFtρμF——FxroγuctτonFkrossF{μctτonFτnFppFkollτsτonsF√tFsqrt s±eWYFF|μ~FwτtρFtρμFi|ti{F
lμtμctorTFPhysicallReviewlLettersRF2016RFWW]RFWVW_VW 7.4 25
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385 uultτScρ√nnμlFsμ√rcρFνorFsqu√rψsF√nγFπluτnosFτnF normul√bFsμμFtμxt±FcollτsτonsFwτtρFtρμFi|ti{F
γμtμctorF√tFtρμFtpkTFEuropeanlPhysicallJournallCRF2013RF^YRFXY]X 4.2 25

384
{μ√rcρFνorFl√rψFu√ttμrFxroγucμγFτnFissocτ√tτonFwτtρF√FpτππsFjosonFlμc√yτnπFtoF≥≥ ovμrF´fl±F}sτnπF
Y]FFν≥^{SW}FoνFppFkollτsτonsF√tFsqrt s±eWYFF|μ~FwτtρFtρμFi|ti{FlμtμctorTFPhysicallReviewlLettersRF
2017RFWWaRFW_W_VZ

7.4 25

383 uμ√surμmμntFoνFτnclusτvμF√nγFγτννμrμntτ√lFcrossFsμctτonsFτnFtρμFpFSfF——FPFSfFZâ��Fγμc√yFcρ√nnμlFτnFppF
collτsτonsF√tFNFsqrt{s}eWYFOF|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournalloflHighlEnergylPhysicsRF2017RFXVW^RFW 5.4 25

382 {μ√rcρFνorF normul√bFsμμFtμxt±Fγμc√ysFτnF normul√bFsμμFtμxt±FcollτsτonsF√tF normul√bFsμμFtμxt±´ e´ _´ |μ~F
wτtρFtρμFi|ti{FγμtμctorTFEuropeanlPhysicallJournallCRF2015RF^[RFW][ 4.2 25

381 {μ√rcρFνorFqu√ntumF≥l√cψFρolμFproγuctτonFτnFρτπρSτnv√rτ√ntSm√ssFlμptonQχμtFντn√lFst√tμsFusτnπFppF
collτsτonsF√tFâ��se_FF|μ~F√nγFtρμFi|ti{FγμtμctorTFPhysicallReviewlLettersRF2014RFWWXRFVaW_VZ 7.4 25

380 {μ√rcρFνorF≥ottomFsqu√rψFp√τrFproγuctτonFτnFprotonSprotonFcollτsτonsF√tF normul√bFsμμFtμxt±´ |μ~F
wτtρFtρμFi|ti{FγμtμctorTFEuropeanlPhysicallJournallCRF2016RF^]RF[Z^ 4.2 25

379 uμ√surμmμntFoνFtρμFτnclusτvμFτsol√tμγFpromptFpρotonFcrossFsμctτonFτnFppFcollτsτonsF√tFNFsqrt{s}e_FOF
|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournalloflHighlEnergylPhysicsRF2016RFXVW]RFW 5.4 25

378 uμ√surμmμntFoνFtρμFtopFqu√rψFm√ssFτnFtρμFNt≥√r{t}rτπρt√rrowFOFlμptonQχμtsFcρ√nnμlFνromFNsqrt{s}e_OF
|μ~Fi|ti{Fγ√t√F√nγFcom≥τn√tτonFwτtρFprμvτousFrμsultsTFEuropeanlPhysicallJournallCRF2019RF^aRFW 4.2 24

377 uμ√surμmμntFoνFtρμFγou≥lμSγτννμrμntτ√lFρτπρSm√ssFlrμllS–√nFcrossFsμctτonFτnFppFcollτsτonsF√tFNF
sqrt{s}e_FOF|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournalloflHighlEnergylPhysicsRF2016RFXVW]RFW 5.4 24

376 uμ√surμmμntFoνFtρμFtopFqu√rψFp√τrFproγuctτonFcρ√rπμF√symmμtryFτnFprotonSprotonFcollτsτonsF√tFNF
sqrt{s}FOFeF^F|μ~FusτnπFtρμFi|ti{FγμtμctorTFJournalloflHighlEnergylPhysicsRF2014RFXVWZRFW 5.4 24

375
uμ√surμmμntFoνFtρμFproγuctτonFcrossFsμctτonFoνFpromptFrUˇ�FmμsonsFτnF√ssocτ√tτonFwτtρF√F‘F´–F
≥osonFτnFppFcollτsτonsF√tFNFsqrt{s}FOFeF^F|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournalloflHighlEnergylPhysicsRF
2014RFXVWZRFW

5.4 24

374 uμ√surμmμntFoνFtρμFγτννμrμntτ√lFcrossSsμctτonFoνFjFQFmμsonFproγuctτonFτnFppFcollτsτonsF√tFNF
sqrt{s}e^FOF|μ~F√tFi|ti{TFJournalloflHighlEnergylPhysicsRF2013RFXVWYRFW 5.4 24

373
{μ√rcρFνorFtopF√nγF≥ottomFsqu√rψsFνromFπluτnoFp√τrFproγuctτonFτnFντn√lFst√tμsFwτtρFmτssτnπF
tr√nsvμrsμFμnμrπyF√nγF√tFlμ√stFtρrμμF≥SχμtsFwτtρFtρμFi|ti{FγμtμctorTFEuropeanlPhysicallJournallCRF
2012RF^XRFW

4.2 24

372 {μ√rcρFνorFsτnπlμFproγuctτonFoνFvμctorSlτψμFqu√rψsFγμc√yτnπFτntoFτnFcollτsτonsF√tF normul√bFsμμF
tμxt±´ |μ~FwτtρFtρμFi|ti{FγμtμctorTFEuropeanlPhysicallJournallCRF2016RF^]RFZZX 4.2 24

371 uμ√surμmμntFoνFtρμF{oνtSlropFrμtFu√ssFτnFppFkollτsτonsF√tFsqrt s±eWYFF|μ~FwτtρFtρμFi|ti{F
lμtμctorTFPhysicallReviewlLettersRF2018RFWXWRFVaXVVW 7.4 24

370 {μ√rcρFνorFtρμFγτrμctFproγuctτonFoνFcρ√rπτnosF√nγFnμutr√lτnosFτnFντn√lFst√tμsFwτtρFt√uFlμptonsFτnF
collτsτonsFwτtρFtρμFi|ti{FγμtμctorTFEuropeanlPhysicallJournallCRF2018RF^_RFW[Z 4.2 23

369 {μ√rcρFνorFp√τrFproγuctτonFoνFupStypμFvμctorSlτψμFqu√rψsF√nγFνorFνourStopSqu√rψFμvμntsFτnFντn√lF
st√tμsFwτtρFmultτplμF≥SχμtsFwτtρFtρμFi|ti{FγμtμctorTFJournalloflHighlEnergylPhysicsRF2018RFXVW_RFW 5.4 23

368 norw√rγS≥√cψw√rγFcorrμl√tτonsF√nγFcρ√rπμγSp√rtτclμF√zτmutρ√lFγτstrτ≥utτonsFτnFppFτntμr√ctτonsF
usτnπFtρμFi|ti{FγμtμctorTFJournalloflHighlEnergylPhysicsRF2012RFXVWXRFW 5.4 23

(2012-2013)
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367
{μ√rcρFνorF√FnμwFρμ√vyFπ√uπμS≥osonFrμson√ncμFγμc√yτnπFτntoF√FlμptonF√nγFmτssτnπFtr√nsvμrsμF
momμntumFτnFY]Fν≥FoνFcollτsτonsF√tF´ |μ~FwτtρFtρμFi|ti{FμxpμrτmμntTFEuropeanlPhysicallJournallCRF
2018RF^_RFZVW

4.2 23

366
{μ√rcρFνorFzμson√ntF√nγFvonrμson√ntFpτππsFjosonFx√τrFxroγuctτonFτnFtρμF≥≥ ovμrF´fl±ˇ�^{Q}ˇ�^{S}F
lμc√yFkρ√nnμlFτnFppFkollτsτonsF√tFsqrt s±eWYFF|μ~FwτtρFtρμFi|ti{FlμtμctorTFPhysicallReviewlLettersRF
2018RFWXWRFWaW_VW

7.4 23

365
{μ√rcρFνorFpτππsF≥osonFp√τrFproγuctτonFτnFtρμFNFupπ√mm√Fupπ√mm√F≥ovμrlτnμ{≥}FOFντn√lFst√tμFwτtρF
WYF|μ~FppFcollτsτonFγ√t√FcollμctμγF≥yFtρμFi|ti{FμxpμrτmμntTFJournalloflHighlEnergylPhysicsRF2018RF
XVW_RFW

5.4 23

364
kom≥τn√tτonFoνFsμ√rcρμsFνorFρμ√vyFrμson√ncμsFγμc√yτnπFτntoF≥osonτcF√nγFlμptonτcFντn√lFst√tμsFusτnπF
Y]FFν≥â��WFoνFprotonSprotonFcollτsτonFγ√t√F√tFseWYFF|μ~FwτtρFtρμFi|ti{FγμtμctorTFPhysicallReviewlDRF
2018RFa_RF

4.9 23

363 xromptF√nγFnonSpromptF√nγFsupprμssτonF√tFρτπρFtr√nsvμrsμFmomμntumFτnFx≥Qx≥FcollτsτonsFwτtρF
tρμFi|ti{FμxpμrτmμntTFEuropeanlPhysicallJournallCRF2018RF^_RF^]X 4.2 23

362
iFmμ√surμmμntFoνFtρμFc√lorτmμtμrFrμsponsμFtoFsτnπlμFρ√γronsF√nγFγμtμrmτn√tτonFoνFtρμFχμtFμnμrπyF
sc√lμFuncμrt√τntyFusτnπFtpkFzunSWFScollτsτonFγ√t√FwτtρFtρμFi|ti{FγμtμctorTFEuropeanlPhysicall
JournallCRF2017RF^^RFX]

4.2 22

361
uμ√surμmμntFoνFtρμFτnclusτvμFcrossSsμctτonsFoνFsτnπlμFtopSqu√rψF√nγFtopS√ntτqu√rψFtScρ√nnμlF
proγuctτonFτnFppFcollτsτonsF√tFNFsqrt{s}eWYFOF|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournalloflHighlEnergyl
PhysicsRF2017RFXVW^RFW

5.4 22

360
w≥sμrv√tτonFoνFμlμctrowμ√ψF‘´–—F≥osonFp√τrFproγuctτonFτnF√ssocτ√tτonFwτtρFtwoFχμtsFτnFppFcollτsτonsF
√tFseWYF|μ~FwτtρFtρμFi|ti{FγμtμctorTFPhysicslLettersylSectionlB:lNuclearylElementarylParticlelandl
High-EnergylPhysicsRF2019RF^aYRFZ]aSZaX

4.2 22

359 {μ√rcρFνorFρμ√vyFlonπSlτvμγFmultτScρ√rπμγFp√rtτclμsFτnFcollτsτonsF√tF normul√bFsμμFtμxt±´ |μ~FusτnπFtρμF
i|ti{FγμtμctorTFEuropeanlPhysicallJournallCRF2015RF^[RFY]X 4.2 22

358 {μ√rcρFνorF‘F‘U‘F—Frμson√ncμFproγuctτonFτnFâ��˛‰qqFντn√lFst√tμsFτnFppFcollτsτonsF√tFNFsqrt{s}eWYFOF|μ~F
wτtρFtρμFi|ti{FγμtμctorTFJournalloflHighlEnergylPhysicsRF2018RFXVW_RFW 5.4 22

357 iFsμ√rcρFνorFpromptFlμptonSχμtsFτnFppFcollτsτonsF√tFNFsqrt{m√tρrm{s}}e_FOF|μ~FwτtρFtρμFi|ti{F
γμtμctorTFJournalloflHighlEnergylPhysicsRF2016RFXVW]RFW 5.4 22

356
{μ√rcρFνorFsupμrsymmμtryFτnFντn√lFst√tμsFwτtρFtwoFs√mμSsτπnForFtρrμμFlμptonsF√nγFχμtsFusτnπFY]Fν≥â��WF
oνFNFsqrt{s}eWYFOF|μ~FppFcollτsτonFγ√t√FwτtρFtρμFi|ti{FγμtμctorTFJournalloflHighlEnergylPhysicsRF2017RF
XVW^RFW

5.4 22

355 iFsμ√rcρFνorFρτπρSm√ssFrμson√ncμsFγμc√yτnπFtoFˇ�Qˇ�â��FτnFppFcollτsτonsF√tFNFsqrt{s}e_FOF|μ~FwτtρFtρμF
i|ti{FγμtμctorTFJournalloflHighlEnergylPhysicsRF2015RFXVW[RFW 5.4 22

354 {μ√rcρFνorFρμ√vyFlμptonFrμson√ncμsFγμc√yτnπFtoF√F—F≥osonF√nγF√FlμptonFτnFppFcollτsτonsF√tFNFsqrt{s}e_F
OF|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournalloflHighlEnergylPhysicsRF2015RFXVW[RFW 5.4 22

353
xμrνorm√ncμFoνF√Fl√rπμFsc√lμFprototypμFoνFtρμFi|ti{F√ccorγτonFμlμctrom√πnμtτcFc√lorτmμtμrTF
NuclearlInstrumentslandlMethodslinlPhysicslResearchylSectionlA:lAcceleratorsylSpectrometersyl
DetectorslandlAssociatedlEquipmentRF1995RFY]ZRFXaVSYV]

1.2 22

352 {μ√rcρFνorFpτππsF≥osonFγμc√ysFtoF≥μyonγStρμS{t√nγ√rγSuoγμlFlτπρtF≥osonsFτnFνourSlμptonFμvμntsF
wτtρFtρμFi|ti{FγμtμctorF√tFNFsqrt{s}eWYFOF|μ~TFJournalloflHighlEnergylPhysicsRF2018RFXVW_RFW 5.4 22

351 {μ√rcρFνorFτnvτsτ≥lμFpτππsF≥osonFγμc√ysFτnFvμctorF≥osonFνusτonF√tFseWY|μ~FwτtρFtρμFi|ti{FγμtμctorTF
PhysicslLettersylSectionlB:lNuclearylElementarylParticlelandlHigh-EnergylPhysicsRF2019RF^aYRFZaaS[Wa 4.2 21

350
{μ√rcρFνorFρμ√vyFu√χor√n√ForFlτr√cFnμutrτnosF√nγFrτπρtSρ√nγμγF‘Fπ√uπμF≥osonsFτnFντn√lFst√tμsFwτtρF
twoFcρ√rπμγFlμptonsF√nγFtwoFχμtsF√tFNFsqrt{s}eWYFOF|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournalloflHighl
EnergylPhysicsRF2019RFXVWaRFW

5.4 21
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349 {μ√rcρFνorFτnvτsτ≥lμFp√rtτclμsFproγucμγFτnF√ssocτ√tτonFwτtρFsτnπlμStopSqu√rψsFτnFprotonSprotonF
collτsτonsF√tF normul√bFsμμFtμxt±FwτtρFtρμFi|ti{FγμtμctorTFEuropeanlPhysicallJournallCRF2015RF^[RF^a 4.2 21

348
uμ√surμmμntsFoνFντγucτ√lFcrossSsμctτonsFνorF normul√bFsμμFtμxt±FproγuctτonFwτtρFonμForFtwoF
√γγτtτon√lFSχμtsFτnFcollτsτonsF√tF normul√bFsμμFtμxt±e_F|μ~´ usτnπFtρμFi|ti{FγμtμctorTFEuropeanl
PhysicallJournallCRF2016RF^]RFWW

4.2 21

347
uμ√surμmμntFoνFγτstrτ≥utτonsFsμnsτtτvμFtoFtρμFunγμrlyτnπFμvμntFτnFτnclusτvμF—S≥osonFproγuctτonFτnF
 normul√bFsμμFtμxt±FcollτsτonsF√tF normul√bFsμμFtμxt±F|μ~FwτtρFtρμFi|ti{FγμtμctorTFEuropeanlPhysicall
JournallCRF2014RF^ZRFYWa[

4.2 21

346 {tuγyFoνFρ√rγFγou≥lμSp√rtonFsc√ttμrτnπFτnFνourSχμtFμvμntsFτnFppFcollτsτonsF√tFNFsqrt{s}e^FOF|μ~FwτtρF
tρμFi|ti{FμxpμrτmμntTFJournalloflHighlEnergylPhysicsRF2016RFXVW]RFW 5.4 21

345
{μ√rcρFνorFρμ√vyFnμutr√lFlμptonsFτnFγμc√ysFoνF‘F≥osonsFproγucμγFτnFWYF|μ~FppFcollτsτonsFusτnπF
promptF√nγFγτspl√cμγFsτπn√turμsFwτtρFtρμFi|ti{FγμtμctorTFJournalloflHighlEnergylPhysicsRF2019RF
XVWaRFW

5.4 21

344 iFsμ√rcρFνorFtρμFγτmuonFγμc√yFoνFtρμF{t√nγ√rγFuoγμlFpτππsF≥osonFwτtρFtρμFi|ti{FγμtμctorTFPhysicsl
LettersylSectionlB:lNuclearylElementarylParticlelandlHigh-EnergylPhysicsRF2021RF_WXRFWY[a_V 4.2 21

343 {μ√rcρFνorFpτππsF≥osonFp√τrFproγuctτonFτnFtρμFcρ√nnμlFusτnπFcollτsτonFγ√t√FrμcorγμγF√tF|μ~FwτtρFtρμF
i|ti{FγμtμctorTFEuropeanlPhysicallJournallCRF2018RF^_RFWVV^ 4.2 21

342 {μ√rcρFνorFnμwFpρμnomμn√FτnFμvμntsFwτtρFs√mμScρ√rπμFlμptonsF√nγF≥SχμtsFτnFppFcollτsτonsF√tFNF
sqrt{s}eWYFOF|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournalloflHighlEnergylPhysicsRF2018RFXVW_RFW 5.4 21

341 uμ√surμmμntFoνFtρμF√zτmutρ√lF√nτsotropyFoνFcρ√rπμγFp√rtτclμsFproγucμγFτnFeF[TVX´ |μ~Fx≥Qx≥F
collτsτonsFwτtρFtρμFi|ti{FγμtμctorTFEuropeanlPhysicallJournallCRF2018RF^_RFaa^ 4.2 21

340 {μ√rcρFνorFγou≥lyFcρ√rπμγFsc√l√rF≥osonsFγμc√yτnπFτntoFs√mμSsτπnF≥osonFp√τrsFwτtρFtρμFi|ti{F
γμtμctorTFEuropeanlPhysicallJournallCRF2019RF^aRF[_ 4.2 20

339 {μ√rcρFνorF{c√l√rFkρ√rmFyu√rψFx√τrFxroγuctτonFτnFppFkollτsτonsF√tFsqrt s±e_FF|μ~FwτtρFtρμFi|ti{F
lμtμctorTFPhysicallReviewlLettersRF2015RFWWZRFW]W_VW 7.4 20

338 uμ√surμmμntFoνFtρμF√nπul√rFcoμνντcτμntsFτnF—S≥osonFμvμntsFusτnπFμlμctronF√nγFmuonFp√τrsFνromF
γ√t√Ft√ψμnF√tFNFsqrt{s}e_FOF|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournalloflHighlEnergylPhysicsRF2016RFXVW]RFW 5.4 20

337 {μ√rcρμsFνorFρμ√vyFγτ≥osonFrμson√ncμsFτnFppFcollτsτonsF√tFNFsqrt{s}eWYFOF|μ~FwτtρFtρμFi|ti{F
γμtμctorTFJournalloflHighlEnergylPhysicsRF2016RFXVW]RFW 5.4 20

336
uμ√surμmμntFoνFN‘^{pmF}—OFproγuctτonFcrossFsμctτonsF√nγFπ√uπμF≥osonFpol√rτs√tτonFτnFppF
collτsτonsF√tFNsqrt{s}FeFWY~tμxtF{|μ~}OFwτtρFtρμFi|ti{FγμtμctorTFEuropeanlPhysicallJournallCRF2019RF
^aRFW

4.2 20

335 {μ√rcρμsFνorFtρμF—˛‡Fγμc√yFmoγμFoνFtρμFpτππsF≥osonF√nγFνorFnμwFρτπρSm√ssFrμson√ncμsFτnFppF
collτsτonsF√tFNFsqrt{s}eWYFOF|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournalloflHighlEnergylPhysicsRF2017RFXVW^RFW 5.4 20

334 mvτγμncμFoνF‘˛‡˛‡FxroγuctτonFτnFppFkollτsτonsF√tFsqrt s±e_FF|μ~F√nγFtτmτtsFonFinom√lousFyu√rtτcF
o√uπμFkouplτnπsFwτtρFtρμFi|ti{FlμtμctorTFPhysicallReviewlLettersRF2015RFWW[RFVYW_VX 7.4 20

333 {μ√rcρFνorFnμwFrμson√ncμsFτnFm√ssFγτstrτ≥utτonsFoνFχμtFp√τrsFusτnπFWYaFν≥â��WFoνFppFcollτsτonsF√tFNF
sqrt{m√tρrm{s}}FOFeFWYF|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournalloflHighlEnergylPhysicsRF2020RFXVXVRFW 5.4 20

332 {μ√rcρFνorFπluτnosFτnFμvμntsFwτtρF√nFτsol√tμγFlμptonRFχμtsF√nγFmτssτnπFtr√nsvμrsμFmomμntumF√tF
 normul√bFsμμFtμxt±FeFWYF|μF~FwτtρFtρμFi|ti{FγμtμctorTFEuropeanlPhysicallJournallCRF2016RF^]RF[][ 4.2 20
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331 uμ√surμmμntFoνFtρμF≥osonFpol√rτs√tτonFτnF normul√bFsμμFtμxt±FμvμntsFνromFcollτsτonsF√tF normul√bF
sμμFtμxt±FeF_F|μ~FτnFtρμFlμpton´ Q´ χμtsFcρ√nnμlFwτtρFi|ti{TFEuropeanlPhysicallJournallCRF2017RF^^RFX]Z 4.2 19

330 xμrνorm√ncμFoνFtopSqu√rψF√nγFNv√rvμc{‘}OS≥osonFt√ππτnπFwτtρFi|ti{FτnFzunFXFoνFtρμFtpkTFEuropeanl
PhysicallJournallCRF2019RF^aRFW 4.2 19

329 {μ√rcρFνorFγτrμctFtopFsqu√rψFp√τrFproγuctτonFτnFντn√lFst√tμsFwτtρFtwoFlμptonsFτnF|μ~FcollτsτonsFwτtρF
tρμFi|ti{FγμtμctorTFEuropeanlPhysicallJournallCRF2017RF^^RF_a_ 4.2 19

328 {tuγyFoνFtρμFm√tμrτ√lFoνFtρμFi|ti{FτnnμrFγμtμctorFνorFzunFXFoνFtρμFtpkTFJournalloflInstrumentationRF
2017RFWXRFxWXVVaSxWXVVa 1 19

327 lμtμrmτn√tτonFoνFtρμFstronπFcouplτnπFconst√ntFνromFtr√nsvμrsμFμnμrπySμnμrπyFcorrμl√tτonsFτnF
multτχμtFμvμntsF√tFusτnπFtρμFi|ti{FγμtμctorTFEuropeanlPhysicallJournallCRF2017RF^^RF_^X 4.2 19

326 kρ√rπμγSp√rtτclμFγτstrτ≥utτonsFτnFτntμr√ctτonsF√tF normul√bFsμμFtμxt±Fmμ√surμγFwτtρFtρμFi|ti{F
γμtμctorTFEuropeanlPhysicallJournallCRF2016RF^]RFZVY 4.2 19

325 uμ√surμmμntFoνFtρrμμSχμtFproγuctτonFcrossSsμctτonsFτnF normul√bFsμμFtμxt±FcollτsτonsF√tF^´  normul√bF
sμμFtμxt±FcμntrμSoνSm√ssFμnμrπyFusτnπFtρμFi|ti{FγμtμctorTFEuropeanlPhysicallJournallCRF2015RF^[RFXX_ 4.2 18

324 {μ√rcρFνorFpτπρSu√ssFzμson√ncμsFlμc√yτnπFtoFˇ�˛‰FτnFppFkollτsτonsF√tFsqrt s±eWYFF|μ~FwτtρFtρμFi|ti{F
lμtμctorTFPhysicallReviewlLettersRF2018RFWXVRFW]W_VX 7.4 18

323 {μ√rcρFνorFlonπSlτvμγFnμutr√lFp√rtτclμsFτnFppFcollτsτonsF√tFN{sqrt{s}}FeFWY~{tμxtF{F|μ~}}OFtρ√tFγμc√yFτntoF
γτspl√cμγFρ√γronτcFχμtsFτnFtρμFi|ti{Fc√lorτmμtμrTFEuropeanlPhysicallJournallCRF2019RF^aRFW 4.2 18

322 {μ√rcρμsFνorFtρτrγSπμnμr√tτonFsc√l√rFlμptoqu√rψsFτnFNFsqrt{s}FOFeFWYF|μ~FppFcollτsτonsFwτtρFtρμFi|ti{F
γμtμctorTFJournalloflHighlEnergylPhysicsRF2019RFXVWaRFW 5.4 18

321 uμ√surμmμntFoνFtρμFunγμrlyτnπFμvμntFτnFχμtFμvμntsFνromF^FNtμxtF{|μ~}OFprotonâ��protonFcollτsτonsF
wτtρFtρμFi|ti{FγμtμctorTFEuropeanlPhysicallJournallCRF2014RF^ZRFW 4.2 18

320
uμ√surμmμntFoνFtρμFcμntr√lτtyF√nγFpsμuγor√pτγτtyFγμpμnγμncμFoνFtρμFτntμπr√tμγFμllτptτcFνlowFτnF
lμ√γSlμ√γFcollτsτonsF√tF normul√bFsμμFtμxt±´ |μ~´ wτtρFtρμFi|ti{FγμtμctorTFEuropeanlPhysicallJournallCRF
2014RF^ZRFXa_X

4.2 18

319 uμ√surμmμntFoνFtρμFlowSm√ssFlrμllS–√nFγτννμrμntτ√lFcrossFsμctτonF√tFNFsqrt{s}FOFeF^F|μ~FusτnπFtρμF
i|ti{FγμtμctorTFJournalloflHighlEnergylPhysicsRF2014RFXVWZRFW 5.4 18

318 uμ√surμmμntFoνFχμtFsρ√pμsFτnFtopSqu√rψFp√τrFμvμntsF√tF normul√bFsμμFtμxt±FusτnπFtρμFi|ti{F
γμtμctorTFEuropeanlPhysicallJournallCRF2013RF^YRFX]^] 4.2 18

317 {μ√rcρFνorFvμwFxρμnomμn√FτnFlτχμtFinπul√rFlτstrτ≥utτonsFτnFxrotonSxrotonFkollτsτonsF√tFsqrt s±e_F
|μ~Fuμ√surμγFwτtρFtρμFi|ti{FlμtμctorTFPhysicallReviewlLettersRF2015RFWWZRFXXW_VX 7.4 18

316 {μ√rcρFνorF√Fpμ√vyFvμutr√lFx√rtτclμFlμc√yτnπFtoFμ˛…RFμˇ�RForF˛…ˇ�FτnFppFkollτsτonsF√tFsqrt s±e_FF|μ~FwτtρF
tρμFi|ti{FlμtμctorTFPhysicallReviewlLettersRF2015RFWW[RFVYW_VW 7.4 18

315 uμ√surμmμntFoνFtρμFνorw√rγS≥√cψw√rγF√symmμtryFoνFμlμctronF√nγFmuonFp√τrSproγuctτonFτnFppF
collτsτonsF√tFNFsqrt{s}e^FOF|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournalloflHighlEnergylPhysicsRF2015RFXVW[RFW 5.4 18

314 {μ√rcρFνorFνl√vourScρ√nπτnπFnμutr√lFcurrμntFtopFqu√rψFγμc√ysFtFSfFpqFτnFppFcollτsτonsF√tFNFsqrt{s}e_FOF
|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournalloflHighlEnergylPhysicsRF2015RFXVW[RFWS][ 5.4 18
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313 {μ√rcρFνorFmμt√st√≥lμFρμ√vyFcρ√rπμγFp√rtτclμsFwτtρFl√rπμFτonτs√tτonFμnμrπyFlossFτnFcollτsτonsF√tF
 normul√bFsμμFtμxt±´ |μ~FusτnπFtρμFi|ti{FμxpμrτmμntTFEuropeanlPhysicallJournallCRF2015RF^[RFZV^ 4.2 18

312 uμ√surμmμntFoνFμvμntFsρ√pμsF√tFl√rπμFmomμntumFtr√nsνμrFwτtρFtρμFi|ti{FγμtμctorFτnFppF
collτsτonsF√tFNsqrt{m√tρ≥ν{s}}e^Fm√tρrm{|μ~}OTFEuropeanlPhysicallJournallCRF2012RF^XRFW 4.2 18

311
{μ√rcρFνorF√nFμxcμssFoνFμvμntsFwτtρF√nFτγμntτc√lFνl√vourFlμptonFp√τrF√nγFsτπnτντc√ntFmτssτnπF
tr√nsvμrsμFmomμntumFτnFNsqrt{s}e^OF|μ~Fprotonâ��protonFcollτsτonsFwτtρFtρμFi|ti{FγμtμctorTF
EuropeanlPhysicallJournallCRF2011RF^WRFW

4.2 18

310 lτmμnsτonlμssFcouplτnπFoνF≥ulψFsc√l√rsF√tFtρμFtpkTFJournalloflPhysicslG:lNuclearlandlParticlelPhysicsRF
2004RFYVRFvW^SvYW 2.9 18

309
uμ√surμmμntFoνFtρμFcρ√rπμF√symmμtryFτnFtopSqu√rψFp√τrFproγuctτonFτnFtρμFlμptonSplusSχμtsFντn√lF
st√tμFτnFcollτsτonFγ√t√F√tF normul√bFsμμFtμxt±FwτtρFtρμFi|ti{FγμtμctorTFEuropeanlPhysicallJournallCRF
2016RF^]RF_^

4.2 18

308
w≥sμrv√tτonFoνFkμntr√lτtySlμpμnγμntFicopl√n√rτtyFνorFuuonFx√τrsFxroγucμγFvτ√F|woSxρotonF
{c√ttμrτnπFτnFx≥Qx≥FkollτsτonsF√tFsqrt sℓ{vv}±e[TVXFF|μ~FwτtρFtρμFi|ti{FlμtμctorTFPhysicallReviewl
LettersRF2018RFWXWRFXWXYVW

7.4 18

307 {μ√rcρμsFνorFρμ√vyF——F√nγF—‘Frμson√ncμsFτnFtρμFâ��â��qqF√nγF˛‰˛‰qqFντn√lFst√tμsFτnFppFcollτsτonsF√tFNF
sqrt{s}eWYFOF|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournalloflHighlEnergylPhysicsRF2018RFXVW_RFW 5.4 17

306 uμ√surμmμntFoνFγτχμtFcrossSsμctτonsFτnFppFcollτsτonsF√tF^F|μ~FcμntrμSoνSm√ssFμnμrπyFusτnπFtρμF
i|ti{FγμtμctorTFJournalloflHighlEnergylPhysicsRF2014RFXVWZRFW 5.4 17

305 uμ√surμmμntFoνFpol√rτz√tτonFτnFSfFγμc√ysFwτtρFtρμFi|ti{FγμtμctorFτnFcollτsτonsF√tF normul√bFsμμF
tμxt±TFEuropeanlPhysicallJournallCRF2012RF^XRFXV]X 4.2 17

304
uμ√surμmμntsFoνFχμtFvμtoμsF√nγF√zτmutρ√lFγμcorrμl√tτonsFτnFγτχμtFμvμntsFproγucμγFτnF normul√bFsμμF
tμxt±FcollτsτonsF√tF normul√bFsμμFtμxt±FusτnπFtρμFi|ti{FγμtμctorTFEuropeanlPhysicallJournallCRF2014RF
^ZRFYWW^

4.2 17

303
{μ√rcρFνorF√Fsc√l√rFp√rtnμrFoνFtρμFtopFqu√rψFτnFtρμF√llSρ√γronτcFNt{≥√r{t}}OFplusFmτssτnπFtr√nsvμrsμF
momμntumFντn√lFst√tμF√tFNsqrt{s}eWYOF|μ~FwτtρFtρμFi|ti{FγμtμctorTFEuropeanlPhysicallJournallCRF
2020RF_VRFW

4.2 17

302
{μ√rcρFνorFsupμrsymmμtryFτnF√Fντn√lFst√tμFcont√τnτnπFtwoFpρotonsF√nγFmτssτnπFtr√nsvμrsμF
momμntumFτnF normul√bFsμμFtμxt±´ e´ WY´ |μ~F normul√bFsμμFtμxt±FcollτsτonsF√tFtρμFtpkFusτnπFtρμF
i|ti{FγμtμctorTFEuropeanlPhysicallJournallCRF2016RF^]RF[W^

4.2 17

301 qnFsτtuFc√lτ≥r√tτonFoνFl√rπμSr√γτusFχμtFμnμrπyF√nγFm√ssFτnFWYF|μ~Fprotonâ��protonFcollτsτonsFwτtρFtρμF
i|ti{FγμtμctorTFEuropeanlPhysicallJournallCRF2019RF^aRFW 4.2 16

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

299 l√rψFm√ttμrFτntμrprμt√tτonsFoνFi|ti{Fsμ√rcρμsFνorFtρμFμlμctrowμ√ψFproγuctτonFoνFsupμrsymmμtrτcF
p√rtτclμsFτnFNFsqrt{s}e_FOF|μ~FprotonSprotonFcollτsτonsTFJournalloflHighlEnergylPhysicsRF2016RFXVW]RFW 5.4 16

298
{μ√rcρFνorFtρμF{t√nγ√rγFuoγμlFpτππsF≥osonFγμc√yτnπFτntoFNF≥ovμrlτnμ{≥}FOFproγucμγFτnF√ssocτ√tτonF
wτtρFtopFqu√rψsFγμc√yτnπFρ√γronτc√llyFτnFppFcollτsτonsF√tFNFsqrt{s}e_FOF|μ~FwτtρFtρμFi|ti{FγμtμctorTF
JournalloflHighlEnergylPhysicsRF2016RFXVW]RFW

5.4 16

297 qγμntτντc√tτonF√nγFrμχμctτonFoνFpτlμSupFχμtsF√tFρτπρFpsμuγor√pτγτtyFwτtρFtρμFi|ti{FγμtμctorTF
EuropeanlPhysicallJournallCRF2017RF^^RF[_V 4.2 16

296 uμ√surμmμntFoνFtρμFlrμllS–√nFtrτplμSγτννμrμntτ√lFcrossFsμctτonFτnFppFcollτsτonsF√tFNFsqrt{s}e_FOF|μ~TF
JournalloflHighlEnergylPhysicsRF2017RFXVW^RFW 5.4 16

(2017-2015)
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295 {μ√rcρFνorFnμwFpρμnomμn√FτnFμvμntsFwτtρFtρrμμForFmorμFcρ√rπμγFlμptonsFτnFppFcollτsτonsF√tFNF
sqrt{s}e_FOF|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournalloflHighlEnergylPhysicsRF2015RFXVW[RFW 5.4 16

294 uμ√surμmμntFoνFtρμFNFtovμrlτnμ{t}‘FOF√nγFNFtovμrlτnμ{t}—FOFproγuctτonFcrossFsμctτonsFτnFppFcollτsτonsF
√tFNFsqrt{s}e_FOF|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournalloflHighlEnergylPhysicsRF2015RFXVW[RFW 5.4 16

293 uμ√surμmμntFoνFtρμFcρ√rπμF√symmμtryFτnFγτlμptonτcFγμc√ysFoνFtopFqu√rψFp√τrsFτnFppFcollτsτonsF√tFNF
sqrt{s}e^FOF|μ~FusτnπFtρμFi|ti{FγμtμctorTFJournalloflHighlEnergylPhysicsRF2015RFXVW[RFW 5.4 16

292
iFmμ√surμmμntFoνFtρμFr√tτoFoνFtρμFproγuctτonFcrossFsμctτonsFνorF normul√bFsμμFtμxt±F√nγF normul√bF
sμμFtμxt±F≥osonsFτnF√ssocτ√tτonFwτtρFχμtsFwτtρFtρμFi|ti{FγμtμctorTFEuropeanlPhysicallJournallCRF2014
RF^ZRFYW]_

4.2 16

291 uμ√surμmμntFoνFtρμFproγuctτonFcrossSsμctτonFoνFˇ�NX{OFSfFrUˇ�NSf˛…FQF˛…Fâ��Oˇ�FQFˇ�Fâ��FτnFppFcollτsτonsF√tFNF
sqrt{s}FOFeF^F|μ~F√tFi|ti{TFJournalloflHighlEnergylPhysicsRF2014RFXVWZRFW 5.4 16

290 {μ√rcρFνorF√nom√lousFproγuctτonFoνFpromptFlτψμSsτπnFlμptonFp√τrsF√tFNFsqrt{s}e^cm√tρrm{|μ~}FOFwτtρF
tρμFi|ti{FγμtμctorTFJournalloflHighlEnergylPhysicsRF2012RFXVWXRFW 5.4 16

289 {tuγτμsFoνFtρμFpμrνorm√ncμFoνFtρμFi|ti{FγμtμctorFusτnπFcosmτcSr√yFmuonsTFEuropeanlPhysicall
JournallCRF2011RF^WRFW 4.2 16

288 |ρμFpμrνorm√ncμFoνFtρμFχμtFtrτππμrFνorFtρμFi|ti{FγμtμctorFγurτnπFXVWWFγ√t√Ft√ψτnπTFEuropeanl
PhysicallJournallCRF2016RF^]RF[X] 4.2 16

287
{μ√rcρFνorFtρμFpτππsF≥osonFproγucμγFτnF√ssocτ√tτonFwτtρF√F≥osonF√nγFγμc√yτnπFtoFνourFSqu√rψsFvτ√F
twoFspτnSzμroFp√rtτclμsFτnFcollτsτonsF√tFWYF|μ~FwτtρFtρμFi|ti{FγμtμctorTFEuropeanlPhysicallJournallCRF
2016RF^]RF]V[

4.2 16

286
{μ√rcρFνorFνl√vourScρ√nπτnπFnμutr√lFcurrμntFtopSqu√rψFγμc√ysFtoF normul√bFsμμFtμxt±FτnF normul√bF
sμμFtμxt±FcollτsτonFγ√t√FcollμctμγFwτtρFtρμFi|ti{FγμtμctorF√tF normul√bFsμμFtμxt±´ |μ~TFEuropeanl
PhysicallJournallCRF2016RF^]RFWX

4.2 16

285 uμ√surμmμntFoνFντγucτ√lF√nγFγτννμrμntτ√lFN‘^Q‘^SOFproγuctτonFcrossSsμctτonsF√tFNsqrt{s}eWYOF|μ~F
wτtρFtρμFi|ti{FγμtμctorTFEuropeanlPhysicallJournallCRF2019RF^aRFW 4.2 16

284
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
EuropeanlPhysicallJournallCRF2019RF^aRFW

4.2 16

283
{μ√rcρFνorFp√τrFproγuctτonFoνFρμ√vyFvμctorSlτψμFqu√rψsFγμc√yτnπFτntoFρτπρSp|F‘F≥osonsF√nγFtopF
qu√rψsFτnFtρμFlμptonSplusSχμtsFντn√lFst√tμFτnFppFcollτsτonsF√tFNFsqrt{s}eWYFOF|μ~FwτtρFtρμFi|ti{F
γμtμctorTFJournalloflHighlEnergylPhysicsRF2018RFXVW_RFW

5.4 16

282 lμtμrmτn√tτonFoνFspτnF√nγFp√rτtyFoνFtρμFpτππsF≥osonFτnFtρμF normul√bFsμμFtμxt±Fγμc√yFcρ√nnμlFwτtρF
tρμFi|ti{FγμtμctorTFEuropeanlPhysicallJournallCRF2015RF^[RFXYW 4.2 15

281 {μ√rcρFνorFu√πnμtτcFuonopolμsF√nγF{t√≥lμFpτπρSmlμctrτcSkρ√rπμFw≥χμctsFτnFWY´ |μvFxrotonSxrotonF
kollτsτonsFwτtρFtρμFi|ti{FlμtμctorTFPhysicallReviewlLettersRF2020RFWXZRFVYW_VX 7.4 15

280 {μ√rcρFνorF‘gFSfFt≥Fγμc√ysFτnFtρμFρ√γronτcFντn√lFst√tμFusτnπFppFcollτsτonsF√tFseWY|μ~FwτtρFtρμFi|ti{F
γμtμctorTFPhysicslLettersylSectionlB:lNuclearylElementarylParticlelandlHigh-EnergylPhysicsRF2018RF^_WRFYX^SYZ_4.2 15

279 uμ√surμmμntFoνFtρμFtopFqu√rψFcρ√rπμFτnFppFcollτsτonsF√tFNFsqrt{s}e^FOF|μ~FwτtρFtρμFi|ti{FγμtμctorTF
JournalloflHighlEnergylPhysicsRF2013RFXVWYRFW 5.4 15

278
{μ√rcρFνorFγτrμctFcρ√rπτnoFproγuctτonFτnF√nom√lySmμγτ√tμγFsupμrsymmμtryF≥rμ√ψτnπFmoγμlsF≥√sμγF
onF√Fγτs√ppμ√rτnπStr√cψFsτπn√turμFτnFppFcollτsτonsF√tFNFsqrt{s}e^cm√tρrm{|μ~}FOFwτtρFtρμFi|ti{F
γμtμctorTFJournalloflHighlEnergylPhysicsRF2013RFXVWYRFW

5.4 15

Georges Azuelos
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277 uμ√surμmμntsFoνFˇ�NX{OF√nγF’NY_^XOFSfFrUˇ�ˇ�FQFˇ�Fâ��FproγuctτonFτnFppFcollτsτonsF√tFNFsqrt{s}e_FOF|μ~FwτtρF
tρμFi|ti{FγμtμctorTFJournalloflHighlEnergylPhysicsRF2017RFXVW^RFW 5.4 15

276
uμ√surμmμntFoνFproγuctτonFwτtρFtρμFρ√γronτc√llyFγμc√yτnπF≥osonFrμconstructμγF√sFonμForFtwoFχμtsF
τnFcollτsτonsF√tFwτtρFi|ti{RF√nγFconstr√τntsFonF√nom√lousFπ√uπμFcouplτnπsTFEuropeanlPhysicall
JournallCRF2017RF^^RF[]Y

4.2 15

275 lμtμrmτn√tτonFoνFtρμFz√tτoFoνF≥Syu√rψFnr√πmμnt√tτonFnr√ctτonsFνNsOUνNγOFτnFppFkollτsτonsF√tF
â��se^FF|μ~FwτtρFtρμFi|ti{FlμtμctorTFPhysicallReviewlLettersRF2015RFWW[RFX]XVVW 7.4 15

274 lμtμrmτn√tτonFoνFtρμFtopSqu√rψFpolμFm√ssFusτnπFNFtovμrlτnμ{t}FOFQFWSχμtFμvμntsFcollμctμγFwτtρFtρμF
i|ti{FμxpμrτmμntFτnF^F|μ~FppFcollτsτonsTFJournalloflHighlEnergylPhysicsRF2015RFXVW[RFW 5.4 15

273
{μ√rcρFνor‘pproγuctτonFwτtρF√FlτπρtFpτππsF≥osonFγμc√yτnπFtoFpromptFμlμctronSχμtsFτnF
protonâ��protonFcollτsτonsF√tFJsqrtF{s}e^JF|μ~FwτtρFtρμFi|ti{FγμtμctorTFNewlJournalloflPhysicsRF2013RF
W[RFVZYVVa

2.9 15

272 {μ√rcρFνorFγτpρotonFμvμntsFwτtρFl√rπμFmτssτnπFtr√nsvμrsμFμnμrπyFwτtρFY]Fp≥â��WFoνF^F|μ~F
protonâ��protonFcollτsτonFγ√t√FwτtρFtρμFi|ti{FγμtμctorTFEuropeanlPhysicallJournallCRF2011RF^WRFW 4.2 15

271 lτχμtFzμson√ncμF{μ√rcρFwτtρF‘μ√ψF{upμrvτsτonF}sτnπFsqrt s±eWYFF|μ~FppFkollτsτonsFτnFtρμFi|ti{F
lμtμctorTFPhysicallReviewlLettersRF2020RFWX[RFWYW_VW 7.4 15

270 kxFxropμrtτμsFoνFpτππsFjosonFqntμr√ctτonsFwτtρF|opFyu√rψsFτnFtρμFtt ovμrF´fl±pF√nγFtpFxrocμssμsF
}sτnπFpSf˛‡˛‡FwτtρFtρμFi|ti{FlμtμctorTFPhysicallReviewlLettersRF2020RFWX[RFV]W_VX 7.4 15

269
{μ√rcρFνorFγ√rψFm√ttμrFτnFμvμntsFwτtρF√Fρ√γronτc√llyFγμc√yτnπFvμctorF≥osonF√nγFmτssτnπFtr√nsvμrsμF
momμntumFτnFppFcollτsτonsF√tFNFsqrt{s}eWYFOF|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournalloflHighlEnergyl
PhysicsRF2018RFXVW_RFW

5.4 15

268
{μ√rcρFνorFnμwFpρμnomμn√FusτnπFtρμFτnv√rτ√ntFm√ssFγτstrτ≥utτonFoνFs√mμSνl√vourFopposτtμSsτπnF
γτlμptonFp√τrsFτnFμvμntsFwτtρFmτssτnπFtr√nsvμrsμFmomμntumFτnF´ FcollτsτonsFwτtρFtρμFi|ti{FγμtμctorTF
EuropeanlPhysicallJournallCRF2018RF^_RF]X[

4.2 15

267
uμ√surμmμntFoνFtρμF normul√bFsμμFtμxt±F√nγF normul√bFsμμFtμxt±FproγuctτonFcrossFsμctτonsFτnF
multτlμptonFντn√lFst√tμsFusτnπFYTXFν≥ normul√bFsμμFtμxt±FoνF normul√bFsμμFtμxt±FcollτsτonsF√tF normul√bF
sμμFtμxt±FeFWYF|μ~FwτtρFtρμFi|ti{FγμtμctorTFEuropeanlPhysicallJournallCRF2017RF^^RFZV

4.2 14

266 uμ√surμmμntsFoνFμlμctrowμ√ψF normul√bFsμμFtμxt±FproγuctτonF√nγFconstr√τntsFonF√nom√lousFπ√uπμF
couplτnπsFwτtρFtρμFi|ti{FγμtμctorTFEuropeanlPhysicallJournallCRF2017RF^^RFZ^Z 4.2 14

265 {μ√rcρFνorFsτnπlμFproγuctτonFoνFvμctorSlτψμFqu√rψsFγμc√yτnπFτntoF‘≥FτnFppFcollτsτonsF√tFNFsqrt{s}FOFeFWYF
|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournalloflHighlEnergylPhysicsRF2019RFXVWaRFW 5.4 14

264
uμ√surμmμntFoνFtρμFNFtovμrlτnμ{t}FOFproγuctτonFcrossSsμctτonF√sF√FνunctτonFoνFχμtFmultτplτcτtyF√nγFχμtF
tr√nsvμrsμFmomμntumFτnF^F|μ~FprotonSprotonFcollτsτonsFwτtρFtρμFi|ti{FγμtμctorTFJournalloflHighl
EnergylPhysicsRF2015RFXVW[RFW

5.4 14

263
uμ√surμmμntFoνFtρμFproγuctτonFcrossSsμctτonFoνF√FsτnπlμFtopFqu√rψFτnF√ssocτ√tτonFwτtρF√F—F≥osonFτnF
protonâ��protonFcollτsτonsF√tFWYF|μ~FwτtρFtρμFi|ti{FγμtμctorTFPhysicslLettersylSectionlB:lNuclearyl
ElementarylParticlelandlHigh-EnergylPhysicsRF2018RF^_VRF[[^S[^^

4.2 14

262 {μ√rcρFνorFtρμFproγuctτonFoνFsτnπlμFvμctorSlτψμF√nγFμxcτtμγFqu√rψsFτnFtρμF‘tFντn√lFst√tμFτnFppF
collτsτonsF√tFNFsqrt{s}e_FOF|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournalloflHighlEnergylPhysicsRF2016RFXVW]RFW 5.4 14

261 uμ√surμmμntFoνFtρμFtt´fl—F√nγFtt´fl‘FcrossFsμctτonsFτnFprotonSprotonFcollτsτonsF√tFseWYFF|μ~FwτtρFtρμF
i|ti{FγμtμctorTFPhysicallReviewlDRF2019RFaaRF 4.9 14

260
uμ√surμmμntFoνFtρμFμlμctrowμ√ψFproγuctτonFoνFγτχμtsFτnF√ssocτ√tτonFwτtρF√F—S≥osonF√nγF
γτstrτ≥utτonsFsμnsτtτvμFtoFvμctorF≥osonFνusτonFτnFprotonSprotonFcollτsτonsF√tFNFsqrt{s}FOFeF_F|μ~FusτnπF
tρμFi|ti{FγμtμctorTFJournalloflHighlEnergylPhysicsRF2014RFXVWZRFW

5.4 14

(2014-2017)
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259 {μ√rcρFνorFγμc√ysFoνFstoppμγRFlonπSlτvμγFp√rtτclμsFνromF^F|μ~FppFcollτsτonsFwτtρFtρμFi|ti{FγμtμctorTF
EuropeanlPhysicallJournallCRF2012RF^XRFW 4.2 14

258
{μ√rcρFνorFcρ√rπμγFpτππsF≥osonsFtρrouπρFtρμFvτol√tτonFoνFlμptonFunτvμrs√lτtyFτnFNFtovμrlτnμ{t}FOF
μvμntsFusτnπFppFcollτsτonFγ√t√F√tFNFsqrt{s}e^FOF|μ~FwτtρFtρμFi|ti{FμxpμrτmμntTFJournalloflHighl
EnergylPhysicsRF2013RFXVWYRFW

5.4 14

257 {tuγyFoνFN‘U—OpFproγuctτonF√nγFpτππsF≥osonFcouplτnπsFusτnπFpSfF‘F‘FPFγμc√ysFwτtρFtρμFi|ti{F
γμtμctorTFJournalloflHighlEnergylPhysicsRF2015RFXVW[RFW 5.4 14

256 iFsμ√rcρFνorF normul√bFsμμFtμxt±Frμson√ncμsFwτtρFtρμFi|ti{FγμtμctorFτnFXTV[Fν≥FoνFprotonSprotonF
collτsτonsF√tF normul√bFsμμFtμxt±TFEuropeanlPhysicallJournallCRF2012RF^XRFXV_Y 4.2 14

255 xμrνorm√ncμFoνFtρμFi|ti{FγμtμctorFusτnπFντrstFcollτsτonFγ√t√TFJournalloflHighlEnergylPhysicsRF2010RF
XVWVRFW 5.4 14

254 |ruμF√≥sorptτonF√nγFsc√ttμrτnπFoνFˇ�QFonFc√r≥onFτnFtρμFNYRYOFrμson√ncμFrμπτonTFPhysicallReviewlCRF
1980RFXXRF^W^S^XV 2.7 14

253 iFstr√tμπyFνorF√Fπμnμr√lFsμ√rcρFνorFnμwFpρμnomμn√FusτnπFγ√t√SγμrτvμγFsτπn√lFrμπτonsF√nγFτtsF
√pplτc√tτonFwτtρτnFtρμFi|ti{FμxpμrτmμntTFEuropeanlPhysicallJournallCRF2019RF^aRFW 4.2 14

252
{μ√rcρFνorFtρμFpτππsF≥osonFproγucμγFτnF√ssocτ√tτonFwτtρF√FvμctorF≥osonF√nγFγμc√yτnπFτntoFtwoF
spτnSzμroFp√rtτclμsFτnFtρμFpFSfF√√FSfFZ≥Fcρ√nnμlFτnFppFcollτsτonsF√tFNFsqrt{s}eWYFOF|μ~FwτtρFtρμFi|ti{F
γμtμctorTFJournalloflHighlEnergylPhysicsRF2018RFXVW_RFW

5.4 14

251
kom≥τnμγFmμ√surμmμntFoνFγτννμrμntτ√lF√nγFtot√lFcrossFsμctτonsFτnFtρμFpFSfF˛‡˛‡F√nγFtρμFpFSfF——gFSfFZâ��F
γμc√yFcρ√nnμlsF√tFseWYF|μ~FwτtρFtρμFi|ti{FγμtμctorTFPhysicslLettersylSectionlB:lNuclearylElementaryl
ParticlelandlHigh-EnergylPhysicsRF2018RF^_]RFWWZSWYY

4.2 14

250 {μ√rcρFνorFpτππsF≥osonsFproγucμγFvτ√FvμctorS≥osonFνusτonF√nγFγμc√yτnπFτntoF≥ottomFqu√rψFp√τrsFτnF
seWYFF|μ~FppFcollτsτonsFwτtρFtρμFi|ti{FγμtμctorTFPhysicallReviewlDRF2018RFa_RF 4.9 14

249
uμ√surμmμntsFoνFtopSqu√rψFp√τrFγτννμrμntτ√lFcrossSsμctτonsFτnFtρμF normul√bFsμμFtμxt±Fcρ√nnμlFτnF
collτsτonsF√tF normul√bFsμμFtμxt±´ |μ~FusτnπFtρμFi|ti{FγμtμctorTFEuropeanlPhysicallJournallCRF2017RF
^^RFXaX

4.2 13

248 {μ√rcρFνorFtrτ≥osonF normul√bFsμμFtμxt±FproγuctτonFτnFcollτsτonsF√tF normul√bFsμμFtμxt±´  normul√bFsμμF
tμxt±FwτtρFtρμFi|ti{FγμtμctorTFEuropeanlPhysicallJournallCRF2017RF^^RFWZW 4.2 13

247 {μ√rcρFνorFtopSqu√rψFγμc√ysFtFSfFpqFwτtρFY]Fν≥â��WFoνFppFcollτsτonFγ√t√F√tFNFsqrt{s}FOFeFWYF|μ~FwτtρFtρμF
i|ti{FγμtμctorTFJournalloflHighlEnergylPhysicsRF2019RFXVWaRFW 5.4 13

246
uμ√surμmμntFoνFντγucτ√lFγτννμrμntτ√lFcrossFsμctτonsFoνFπluonSνusτonFproγuctτonFoνFpτππsF≥osonsF
γμc√yτnπFtoF‘‘FPSfμ˛‰˛…˛‰FwτtρFtρμFi|ti{FγμtμctorF√tFNFsqrt{s}e_FOF|μ~TFJournalloflHighlEnergylPhysicsRF
2016RFXVW]RFW

5.4 13

245 {μ√rcρFνorFnμwFpρμnomμn√FτnFμvμntsFwτtρF√FpρotonF√nγFmτssτnπFtr√nsvμrsμFmomμntumFτnFppF
collτsτonsF√tFNFsqrt{s}eWYFOF|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournalloflHighlEnergylPhysicsRF2016RFXVW]RFW 5.4 13

244 qγμntτντc√tτonFoνFρτπρFtr√nsvμrsμFmomμntumFtopFqu√rψsFτnFppFcollτsτonsF√tFNFsqrt{s}e_FOF|μ~FwτtρFtρμF
i|ti{FγμtμctorTFJournalloflHighlEnergylPhysicsRF2016RFXVW]RFW 5.4 13

243 uμ√surμmμntFoνFtopFqu√rψFp√τrFγτννμrμntτ√lFcrossFsμctτonsFτnFtρμFγτlμptonFcρ√nnμlFτnFppFcollτsτonsF√tF
se^F√nγF_F|μ~FwτtρFi|ti{TFPhysicallReviewlDRF2016RFaZRF 4.9 13

242
iγγμnγumFtoFâ��uμ√surμmμntFoνFtρμFNt≥√r{t}OFproγuctτonFcrossSsμctτonFusτnπFNμmuFOFμvμntsFwτtρF
≥St√ππμγFχμtsFτnFppFcollτsτonsF√tFNsqrt{s}OFeF^F√nγF_FNRm√tρrm{|μ~}OFwτtρFtρμFi|ti{Fγμtμctorâ��TF
EuropeanlPhysicallJournallCRF2016RF^]RFW

4.2 13
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241 {tuγyFoνFtρμF normul√bFsμμFtμxt±F√nγF normul√bFsμμFtμxt±Fγμc√ysFwτtρFtρμFi|ti{FγμtμctorTFEuropeanl
PhysicallJournallCRF2016RF^]RFZ 4.2 13

240 {μ√rcρFνorFsupμrsymmμtryFτnFμvμntsFwτtρF≥St√ππμγFχμtsF√nγFmτssτnπFtr√nsvμrsμFmomμntumFτnFppF
collτsτonsF√tFNFsqrt{s}eWYFOF|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournalloflHighlEnergylPhysicsRF2017RFXVW^RFW 5.4 13

239
{μ√rcρFνorFzSp√rτtySvτol√tτnπFsupμrsymmμtryFτnFμvμntsFwτtρFνourForFmorμFlμptonsFτnFNF
sqrt{s}e^cm√tρrm{|μ~}FOFppFcollτsτonsFwτtρFtρμFi|ti{FγμtμctorTFJournalloflHighlEnergylPhysicsRF2012RF
XVWXRFW

5.4 13

238
{μ√rcρFνorF√nom√lySmμγτ√tμγFsupμrsymmμtryF≥rμ√ψτnπFwτtρFtρμFi|ti{FγμtμctorF≥√sμγFonF√F
γτs√ppμ√rτnπStr√cψFsτπn√turμFτnFppFcollτsτonsF√tFNsqrt{s}FeF^~m√tρrm{|μ~}OTFEuropeanlPhysicall
JournallCRF2012RF^XRFW

4.2 13

237 {μ√rcρFνorF√Fνμrmτopρo≥τcFpτππsF≥osonFτnFtρμFγτpρotonFγμc√yFcρ√nnμlFwτtρFtρμFi|ti{FγμtμctorTF
EuropeanlPhysicallJournallCRF2012RF^XRFW 4.2 13

236 {μ√rcρFνorF√Fρμ√vyFnμutr√lFp√rtτclμFγμc√yτnπFτntoF√nFμlμctronF√nγF√FmuonFusτnπFWFν≥â��WFoνFi|ti{F
γ√t√TFEuropeanlPhysicallJournallCRF2011RF^WRFW 4.2 13

235 nluctu√tτonsFoνF√nτsotropτcFνlowFτnFx≥Qx≥FcollτsτonsF√tFNFsqrt{{m√tρrm{s}}ℓ{m√tρrm{vv}}}FOFeF[TVXF
|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournalloflHighlEnergylPhysicsRF2020RFXVXVRFW 5.4 13

234 xμrνorm√ncμFoνFtρμFi|ti{FmuonFtrτππμrsFτnFzunFXTFJournalloflInstrumentationRF2020RFW[RFxVaVW[SxVaVW[1 13

233
{μ√rcρFνorFγτrμctFproγuctτonFoνFμlμctrowμ√ψτnosFτnFντn√lFst√tμsFwτtρFonμFlμptonRFmτssτnπFtr√nsvμrsμF
momμntumF√nγF√FpτππsF≥osonFγμc√yτnπFτntoFtwoF≥SχμtsFτnFNppOFcollτsτonsF√tFNsqrt{s}eWYOF|μ~FwτtρF
tρμFi|ti{FγμtμctorTFEuropeanlPhysicallJournallCRF2020RF_VRFW

4.2 13

232 uuonFrμconstructτonF√nγFτγμntτντc√tτonFμνντcτμncyFτnFi|ti{FusτnπFtρμFνullFzunFXFppFcollτsτonFγ√t√FsμtF
√tFNsqrt{s}eWYOF|μ~TFEuropeanlPhysicallJournallCRF2021RF_WRFW 4.2 13

231
uμ√surμmμntsFoνFtopSqu√rψFp√τrFγτννμrμntτ√lF√nγFγou≥lμSγτννμrμntτ√lFcrossSsμctτonsFτnFtρμFNμllFOQχμtsF
cρ√nnμlFwτtρFppFcollτsτonsF√tFNsqrt{s}eWYOF|μ~FusτnπFtρμFi|ti{FγμtμctorTFEuropeanlPhysicallJournallC
RF2019RF^aRFW

4.2 13

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

229 uμ√surμmμntsFoνF‘F√nγF—F≥osonFproγuctτonFτnFppFcollτsτonsF√tFNsqrt{s}e[TVXOF|μ~FwτtρFtρμFi|ti{F
γμtμctorTFEuropeanlPhysicallJournallCRF2019RF^aRFW 4.2 12

228
uμ√surμmμntFoνFtρμF‘F‘FQF‘F—FcrossFsμctτonF√nγFlτmτtsFonF√nom√lousFtrτplμFπ√uπμFcouplτnπsFusτnπF
ντn√lFst√tμsFwτtρFonμFlμptonRFmτssτnπFtr√nsvμrsμFmomμntumRF√nγFtwoFχμtsFwτtρFtρμFi|ti{FγμtμctorF
√tFNFsqrt{s}e^FOF|μ~TFJournalloflHighlEnergylPhysicsRF2015RFXVW[RFW

5.4 12

227 pτππsF≥osonFproγuctτonFcrossSsμctτonFmμ√surμmμntsF√nγFtρμτrFmn|Fτntμrprμt√tτonFτnFtρμFNZμllFOF
γμc√yFcρ√nnμlF√tFNsqrt{s}eOWYF|μ~FwτtρFtρμFi|ti{FγμtμctorTFEuropeanlPhysicallJournallCRF2020RF_VRFW 4.2 12

226 {μ√rcρFνorFnμwFpρμnomμn√FwτtρFpρotonQχμtFμvμntsFτnFprotonSprotonFcollτsτonsF√tFNFsqrt{s}eWYFOF|μ~F
wτtρFtρμFi|ti{FγμtμctorTFJournalloflHighlEnergylPhysicsRF2016RFXVW]RFW 5.4 12

225 uμ√surμmμntFoνFtρμFproγuctτonFcrossSsμctτonFoνF√FsτnπlμFtopFqu√rψFτnF√ssocτ√tτonFwτtρF√F‘F≥osonF√tF
_F|μ~FwτtρFtρμFi|ti{FμxpμrτmμntTFJournalloflHighlEnergylPhysicsRF2016RFXVW]RFW 5.4 12

224 {μ√rcρFνorFstronπFπr√vτtyFτnFmultτχμtFντn√lFst√tμsFproγucμγFτnFppFcollτsτonsF√tFNFsqrt{s}eWYFOF|μ~FusτnπF
tρμFi|ti{FγμtμctorF√tFtρμFtpkTFJournalloflHighlEnergylPhysicsRF2016RFXVW]RFW 5.4 12
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223 xro≥τnπFlμptonFνl√vourFvτol√tτonFvτ√FnμutrτnolμssF normul√bFsμμFtμxt±Fγμc√ysFwτtρFtρμFi|ti{F
γμtμctorTFEuropeanlPhysicallJournallCRF2016RF^]RFXYX 4.2 12

222
{μ√rcρFνorF√nom√lousFcouplτnπsFτnFtρμF‘Ft≥FvμrtμxFνromFtρμFmμ√surμmμntFoνFγou≥lμFγτννμrμntτ√lF
√nπul√rFγμc√yFr√tμsFoνFsτnπlμFtopFqu√rψsFproγucμγFτnFtρμFtScρ√nnμlFwτtρFtρμFi|ti{FγμtμctorTF
JournalloflHighlEnergylPhysicsRF2016RFXVW]RFWSZ]

5.4 12

221 uμ√surμmμntFoνFτnclusτvμFχμtF√nγFγτχμtFcrossSsμctτonsFτnFprotonSprotonFcollτsτonsF√tFNFsqrt{s}eWYFOF
|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournalloflHighlEnergylPhysicsRF2018RFXVW_RFW 5.4 12

220 komp√rτsonFoνFnr√πmμnt√tτonFnunctτonsFνorFrμtsFlomτn√tμγF≥yFtτπρtFyu√rψsF√nγFoluonsFνromFppF
√nγFx≥Qx≥FkollτsτonsFτnFi|ti{TFPhysicallReviewlLettersRF2019RFWXYRFVZXVVW 7.4 12

219 {μ√rcρFνorFpτππsF≥osonFp√τrFproγuctτonFτnFtρμF‘‘NPO‘‘NPOFγμc√yFcρ√nnμlFusτnπFi|ti{Fγ√t√F
rμcorγμγF√tFNFsqrt{m√tρrm{s}}FOFeFWYF|μ~TFJournalloflHighlEnergylPhysicsRF2019RFXVWaRFW 5.4 12

218
|ρμFγτννμrμntτ√lFproγuctτonFcrossFsμctτonFoνFtρμF normul√bFsμμFtμxt±NWVXVOFmμsonFτnF normul√bFsμμF
tμxt±FeF^´ |μ~F normul√bFsμμFtμxt±FcollτsτonsFmμ√surμγFwτtρFtρμFi|ti{FγμtμctorTFEuropeanlPhysicall
JournallCRF2014RF^ZRFX_a[

4.2 12

217
uμ√surμmμntFoνFtρμFcrossSsμctτonFνorFμlμctrowμ√ψFproγuctτonFoνFγτχμtsFτnF√ssocτ√tτonFwτtρF√F—F
≥osonFτnFppFcollτsτonsF√tFseWY´ |μ~FwτtρFtρμFi|ti{FγμtμctorTFPhysicslLettersylSectionlB:lNuclearyl
ElementarylParticlelandlHigh-EnergylPhysicsRF2017RF^^[RFXV]SXX_

4.2 12

216 uμ√surμmμntFoνFtρμFτnclusτvμFχμtFcrossSsμctτonsFτnFprotonSprotonFcollτsτonsF√tFNFsqrt{s}e_FOF|μ~FwτtρF
tρμFi|ti{FγμtμctorTFJournalloflHighlEnergylPhysicsRF2017RFXVW^RFW 5.4 12

215 uμ√surμmμntsFoνFtopSqu√rψFp√τrFγτννμrμntτ√lFcrossSsμctτonsFτnFtρμFlμptonQχμtsFcρ√nnμlFτnFppF
collτsτonsF√tFNFsqrt{s}eWYFOF|μ~FusτnπFtρμFi|ti{FγμtμctorTFJournalloflHighlEnergylPhysicsRF2017RFXVW^RFW 5.4 12

214 {μ√rcρFνorFtopFqu√rψFγμc√ysFtFSfFqpRFwτtρFpFSfF˛‡˛‡RFτnFNFsqrt{s}eWYFOF|μ~FppFcollτsτonsFusτnπFtρμFi|ti{F
γμtμctorTFJournalloflHighlEnergylPhysicsRF2017RFXVW^RFW 5.4 12

213 uμ√surμmμntsFoνFtopFqu√rψFspτnFo≥sμrv√≥lμsFτnFNFtovμrlτnμ{t}FOFμvμntsFusτnπFγτlμptonFντn√lFst√tμsFτnFNF
sqrt{s}e_FOF|μ~FppFcollτsτonsFwτtρFtρμFi|ti{FγμtμctorTFJournalloflHighlEnergylPhysicsRF2017RFXVW^RFW 5.4 12

212 uμ√surμmμntFoνFtρμFνl√vourFcomposτtτonFoνFγτχμtFμvμntsFτnFppFcollτsτonsF√tFNsqrt{s}e^Fm≥ox{|μ~}OF
wτtρFtρμFi|ti{FγμtμctorTFEuropeanlPhysicallJournallCRF2013RF^YRFW 4.2 12

211 |ruμF√≥sorptτonF√nγFsc√ttμrτnπFoνFpτonsFonFW]wF√nγFW_wTFPhysicslLettersylSectionlB:lNuclearyl
ElementarylParticlelandlHigh-EnergylPhysicsRF1980RFa[RFY][SY]_ 4.2 12

210 uμ√surμmμntFoνFtρμFtopSqu√rψFm√ssFτnFNFtovμrlτnμ{t}FOFQFWSχμtFμvμntsFcollμctμγFwτtρFtρμFi|ti{F
γμtμctorFτnFppFcollτsτonsF√tFNFsqrt{s}FOFeF_F|μ~TFJournalloflHighlEnergylPhysicsRF2019RFXVWaRFW 5.4 12

209 uμ√surμmμntFoνFtρμFcrossSsμctτonF√nγFcρ√rπμF√symmμtryFoνF‘F≥osonsFproγucμγFτnFprotonâ��protonF
collτsτonsF√tFNsqrt{s}e_~tμxtF{|μ~}OFwτtρFtρμFi|ti{FγμtμctorTFEuropeanlPhysicallJournallCRF2019RF^aRFW 4.2 11

208 lτrμctFtopSqu√rψFγμc√yFwτγtρFmμ√surμmμntFτnFtρμFlμptonQχμtsFcρ√nnμlF√tFwτtρFtρμFi|ti{F
μxpμrτmμntTFEuropeanlPhysicallJournallCRF2018RF^_RFWXa 4.2 11

207 qγμntτντc√tτonFoνF≥oostμγFpτππsF≥osonsFγμc√yτnπFτntoF≥Squ√rψFp√τrsFwτtρFtρμFi|ti{FγμtμctorF√tF
WY´ JJtμxtF{|μ~}JJTFEuropeanlPhysicallJournallCRF2019RF^aRF 4.2 11

206 uμ√surμmμntFoνFlμptonFγτννμrμntτ√lFγτstrτ≥utτonsF√nγFtρμFtopFqu√rψFm√ssFτnFproγuctτonFτnFcollτsτonsF
√tF´ |μ~FwτtρFtρμFi|ti{FγμtμctorTFEuropeanlPhysicallJournallCRF2017RF^^RF_VZ 4.2 11
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205 xro≥τnπFtρμF‘Ft≥FvμrtμxFstructurμFτnFtScρ√nnμlFsτnπlμStopSqu√rψFproγuctτonF√nγFγμc√yFτnFppF
collτsτonsF√tFNFsqrt{s}e_FOF|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournalloflHighlEnergylPhysicsRF2017RFXVW^RFW 5.4 11

204 {tuγyFoνF√nγFproγuctτonFτnFcollτsτonsF√tF√nγFsμ√rcρFνorF√nom√lousFqu√rtτcFπ√uπμFcouplτnπsFwτtρFtρμF
i|ti{FμxpμrτmμntTFEuropeanlPhysicallJournallCRF2017RF^^RF]Z] 4.2 11

203 uμ√surμmμntsFoνFtρμFpsμuγor√pτγτtyFγμpμnγμncμFoνFtρμFtot√lFtr√nsvμrsμFμnμrπyFτnFprotonSprotonF
collτsτonsF√tFNFsqrt{s}e^FOF|μ~FwτtρFi|ti{TFJournalloflHighlEnergylPhysicsRF2012RFXVWXRFW 5.4 11

202
{μ√rcρFνorFsupμrsymmμtryFτnFμvμntsFwτtρFl√rπμFmτssτnπFtr√nsvμrsμFmomμntumRFχμtsRF√nγF√tFlμ√stF
onμFt√uFlμptonFτnF^F|μ~FprotonSprotonFcollτsτonFγ√t√FwτtρFtρμFi|ti{FγμtμctorTFEuropeanlPhysicall
JournallCRF2012RF^XRFW

4.2 11

201 uμ√surμmμntFoνF‘˛‡F√nγF—˛‡FproγuctτonFτnFprotonSprotonFcollτsτonsF√tFNFsqrtF{s}FeF^FOF|μ~FwτtρFtρμF
i|ti{FγμtμctorTFJournalloflHighlEnergylPhysicsRF2011RFXVWWRFW 5.4 11

200 {μ√rcρFνorFpρotonτcFsτπn√turμsFoνFπ√uπμSmμγτ√tμγFsupμrsymmμtryFτnFWYF|μ~FppFcollτsτonsFwτtρFtρμF
i|ti{FγμtμctorTFPhysicallReviewlDRF2018RFa^RF 4.9 11

199 rμtFμnμrπyFsc√lμF√nγFrμsolutτonFmμ√surμγFτnFprotonâ��protonFcollτsτonsF√tFNsqrt{s}eWYOF|μ~FwτtρFtρμF
i|ti{FγμtμctorTFEuropeanlPhysicallJournallCRF2021RF_WRFW 4.2 11

198 TFJournalloflHighlEnergylPhysicsRF2019RFXVWaRFW 5.4 10

197 {μ√rcρFνorFρμ√vyFnμutr√lFpτππsF≥osonsFproγucμγFτnF√ssocτ√tτonFwτtρF≥Squ√rψsF√nγFγμc√yτnπFτntoF
≥Squ√rψsF√tFseWYFF|μ~FwτtρFtρμFi|ti{FγμtμctorTFPhysicallReviewlDRF2020RFWVXRF 4.9 10

196 uμ√surμmμntFoνFtρμFcrossSsμctτonFνorFproγucτnπF√F‘F≥osonFτnF√ssocτ√tτonFwτtρF√FsτnπlμFtopFqu√rψFτnF
ppFcollτsτonsF√tFNFsqrt{s}eWYFOF|μ~FwτtρFi|ti{TFJournalloflHighlEnergylPhysicsRF2018RFXVW_RFW 5.4 10

195 iFsμ√rcρFνorFtopFsqu√rψsFwτtρFzSp√rτtySvτol√tτnπFγμc√ysFtoF√llSρ√γronτcFντn√lFst√tμsFwτtρFtρμFi|ti{F
γμtμctorFτnFNFsqrt{s}e_FOF|μ~FprotonSprotonFcollτsτonsTFJournalloflHighlEnergylPhysicsRF2016RFXVW]RFW 5.4 10

194 uμ√surμmμntFoνFtρμFkxSvτol√tτnπFpρ√sμFgFsF√nγFtρμFjFVFsFmμsonFγμc√yFwτγtρFγτννμrμncμFwτtρFjFVFsF
FSfFrUˇ�gFγμc√ysFτnFi|ti{TFJournalloflHighlEnergylPhysicsRF2016RFXVW]RFW 5.4 10

193 {μ√rcρFνorFcρ√rπτnoF√nγFnμutr√lτnoFproγuctτonFτnFντn√lFst√tμsFwτtρF√FpτππsF≥osonF√nγFmτssτnπF
tr√nsvμrsμFmomμntumF√tFseWYFF|μ~FwτtρFtρμFi|ti{FγμtμctorTFPhysicallReviewlDRF2019RFWVVRF 4.9 10

192 {μ√rcρFνorFγτ≥osonFrμson√ncμsFτnFρ√γronτcFντn√lFst√tμsFτnFWYaFν≥â��WFoνFppFcollτsτonsF√tFNFsqrt{s}FOFeFWYF
|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournalloflHighlEnergylPhysicsRF2019RFXVWaRFW 5.4 10

191 {μ√rcρFνorFlμptonFνl√vourFvτol√tτonFτnFtρμFcontτnuumFwτtρFtρμFi|ti{FγμtμctorFτnF normul√bFsμμFtμxt±F
collτsτonsF√tFtρμFtpkTFEuropeanlPhysicallJournallCRF2012RF^XRFXVZV 4.2 10

190
uμ√surμmμntFoνFγμtμctorScorrμctμγFo≥sμrv√≥lμsFsμnsτtτvμFtoFtρμF√nom√lousFproγuctτonFoνFμvμntsF
wτtρFχμtsF√nγFl√rπμFmτssτnπFtr√nsvμrsμFmomμntumFτnFcollτsτonsF√tF´ |μ~FusτnπFtρμFi|ti{FγμtμctorTF
EuropeanlPhysicallJournallCRF2017RF^^RF^][

4.2 10

189 uμ√surμmμntFoνFτnclusτvμFtwoSp√rtτclμF√nπul√rFcorrμl√tτonsFτnFppFcollτsτonsFwτtρFtρμFi|ti{FγμtμctorF
√tFtρμFtpkTFJournalloflHighlEnergylPhysicsRF2012RFXVWXRFW 5.4 10

188 {μ√rcρFνorFnμwFpρμnomμn√FτnFμvμntsFwτtρF√nFμnμrπμtτcFχμtF√nγFmτssτnπFtr√nsvμrsμFmomμntumFτnFppF
collτsτonsF√tFseWYFF|μ~FwτtρFtρμFi|ti{FγμtμctorTFPhysicallReviewlDRF2021RFWVYRF 4.9 10

(2021-2017)
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187 TFJournalloflHighlEnergylPhysicsRF2019RFXVWaRFW 5.4 9

186
uμ√surμmμntFoνFtρμF——FproγuctτonFcrossFsμctτonFτnFprotonSprotonFcollτsτonsF√tFNFsqrt{s}e_FOF|μ~F
usτnπFtρμF——FSfFâ��â�� â��Qâ��gâ��â��gQF√nγFNF——toF{μll}^{S}{μll}^{Q}nuFovμrlτnμ{nu}FOFγμc√yFcρ√nnμlsFwτtρFtρμFi|ti{F
γμtμctorTFJournalloflHighlEnergylPhysicsRF2017RFXVW^RFW

5.4 9

185
uμ√surμmμntFoνFcρ√rπμγSp√rtτclμFγτstrτ≥utτonsFsμnsτtτvμFtoFtρμFunγμrlyτnπFμvμntFτnFNFsqrt{s}eWYFOF
|μ~FprotonSprotonFcollτsτonsFwτtρFtρμFi|ti{FγμtμctorF√tFtρμFtpkTFJournalloflHighlEnergylPhysicsRF
2017RFXVW^RFW

5.4 9

184
{μ√rcρFνorFsupμrsymmμtryFτnFμvμntsFwτtρFl√rπμFmτssτnπFtr√nsvμrsμFmomμntumRFχμtsRF√nγF√tFlμ√stF
onμFt√uFlμptonFτnFXVFν≥â��WFoνFNFsqrt{s}FOFeF_F|μ~FprotonSprotonFcollτsτonFγ√t√FwτtρFtρμFi|ti{F
γμtμctorTFJournalloflHighlEnergylPhysicsRF2014RFXVWZRFW

5.4 9

183 {μ√rcρFνorFnμwFnonSrμson√ntFpρμnomμn√FτnFρτπρSm√ssFγτlμptonFντn√lFst√tμsFwτtρFtρμFi|ti{F
γμtμctorTFJournalloflHighlEnergylPhysicsRF2020RFXVXVRFW 5.4 9

182 uμ√surμmμntsFoνFtρμFpτππsF≥osonFτnclusτvμF√nγFγτννμrμntτ√lFντγucτ√lFcrossFsμctτonsFτnFtρμFZNμllFOF
γμc√yFcρ√nnμlF√tFNsqrt{s}OFeFWYF|μ~TFEuropeanlPhysicallJournallCRF2020RF_VRFW 4.2 9

181 {μ√rcρFνorFsupμrsymmμtryFτnFντn√lFst√tμsFwτtρFcρ√rmFχμtsF√nγFmτssτnπFtr√nsvμrsμFmomμntumFτnFWYF
|μ~FppFcollτsτonsFwτtρFtρμFi|ti{FγμtμctorTFJournalloflHighlEnergylPhysicsRF2018RFXVW_RFW 5.4 9

180 xro≥τnπFtρμFyu√ntumFqntμrνμrμncμF≥μtwμμnF{τnπlyF√nγFlou≥lyFzμson√ntF|opSyu√rψFxroγuctτonFτnF
ppFkollτsτonsF√tFsqrt s±eWYFF|μ~FwτtρFtρμFi|ti{FlμtμctorTFPhysicallReviewlLettersRF2018RFWXWRFW[XVVX 7.4 9

179
uμ√surμmμntFoνFχμtSsu≥structurμFo≥sμrv√≥lμsFτnFtopFqu√rψRF‘F≥osonF√nγFlτπρtFχμtFproγuctτonFτnF
protonSprotonFcollτsτonsF√tFNFsqrt{s}FOFeFWYF|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournalloflHighlEnergyl
PhysicsRF2019RFXVWaRFW

5.4 8

178
uμ√surμmμntFoνF~pRFNFm√tρrm{p}toFm√tρrm{≥}ovμrlτnμ{m√tρrm{≥}}FOFproγuctτonF√sF√FνunctτonFoνF
tρμFvμctorS≥osonFtr√nsvμrsμFmomμntumFτnFWYF|μ~FppFcollτsτonsFwτtρFtρμFi|ti{FγμtμctorTFJournallofl
HighlEnergylPhysicsRF2019RFXVWaRFW

5.4 8

177 {μ√rcρFνorFp√τrsFoνFsc√l√rFlμptoqu√rψsFγμc√yτnπFτntoFqu√rψsF√nγFμlμctronsForFmuonsFτnFNFsqrt{s}FOFeFWYF
|μ~FppFcollτsτonsFwτtρFtρμFi|ti{FγμtμctorTFJournalloflHighlEnergylPhysicsRF2020RFXVXVRFW 5.4 8

176 uμ√surμmμntFoνFizτmutρ√lFinτsotropyFoνFuuonsFνromFkρ√rmF√nγFjottomFp√γronsFτnFppFkollτsτonsF
√tFsqrt s±eWYFF|μ~FwτtρFtρμFi|ti{FlμtμctorTFPhysicallReviewlLettersRF2020RFWXZRFV_XYVW 7.4 8

175 {μ√rcρFνorFsqu√rψsF√nγFπluτnosFτnFντn√lFst√tμsFwτtρFs√mμSsτπnFlμptonsF√nγFχμtsFusτnπFWYaFν≥â��WFoνFγ√t√F
collμctμγFwτtρFtρμFi|ti{FγμtμctorTFJournalloflHighlEnergylPhysicsRF2020RFXVXVRFW 5.4 8

174 jμ√mSτnγucμγF√nγFcosmτcSr√yF≥√cψπrounγsFo≥sμrvμγFτnFtρμFi|ti{FγμtμctorFγurτnπFtρμFtpkFXVWXF
protonSprotonFrunnτnπFpμrτoγTFJournalloflInstrumentationRF2016RFWWRFxV[VWYSxV[VWY 1 8

173
{μ√rcρFνorFsc√l√rFrμson√ncμsFγμc√yτnπFτntoF˛…Q˛…â��FτnFμvμntsFwτtρF√nγFwτtρoutF≥St√ππμγFχμtsFproγucμγF
τnFprotonSprotonFcollτsτonsF√tFNFsqrt{s}eWYFOF|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournalloflHighlEnergyl
PhysicsRF2019RFXVWaRFW

5.4 8

172 uμ√surμmμntFoνFsplτttτnπFsc√lμsFτnFSfFμvμntsF√tF normul√bFsμμFtμxt±FwτtρFtρμFi|ti{FγμtμctorTF
EuropeanlPhysicallJournallCRF2013RF^YRFXZYX 4.2 8

171
{μ√rcρFνorFnμwFpρμnomμn√FτnFμvμntsFcont√τnτnπF√Fs√mμSνl√vourFopposτtμSsτπnFγτlμptonFp√τrRFχμtsRF
√nγFl√rπμFmτssτnπFtr√nsvμrsμFmomμntumFτnF normul√bFsμμFtμxt±´  normul√bFsμμFtμxt± normul√bFsμμF
tμxt±FcollτsτonsFwτtρFtρμFi|ti{FγμtμctorTFEuropeanlPhysicallJournallCRF2017RF^^RFWZZ

4.2 8

170
{μ√rcρFνorFnμwFpρμnomμn√FwτtρFl√rπμFχμtFmultτplτcτtτμsF√nγFmτssτnπFtr√nsvμrsμFmomμntumFusτnπF
l√rπμSr√γτusFχμtsF√nγFνl√vourSt√ππτnπF√tFi|ti{FτnFWYF|μ~FppFcollτsτonsTFJournalloflHighlEnergylPhysics
RF2017RFXVW^RFW

5.4 8

Georges Azuelos
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169 uμ√surμmμntFoνFtρμFtopSqu√rψFm√ssFτnFtρμFνullyFρ√γronτcFγμc√yFcρ√nnμlFνromFi|ti{Fγ√t√F√tF
 normul√bFsμμFtμxt±TFEuropeanlPhysicallJournallCRF2015RF^[RFW[_ 4.2 8

168 mvτγμncμFνorFNt≥√r{t}t≥√r{t}OFproγuctτonFτnFtρμFmultτlμptonFντn√lFst√tμFτnFprotonâ��protonFcollτsτonsF√tF
Nsqrt{s}eWYOFNtμxtF{|μ~}OFwτtρFtρμFi|ti{FγμtμctorTFEuropeanlPhysicallJournallCRF2020RF_VRFW 4.2 8

167
{μ√rcρFνorFlτπρtFlonπSlτvμγFnμutr√lFp√rtτclμsFproγucμγFτnFppFcollτsτonsF√tFNsqrt{s}FeFWY~m√tρrmF{|μ~}OF
√nγFγμc√yτnπFτntoFcollτm√tμγFlμptonsForFlτπρtFρ√γronsFwτtρFtρμFi|ti{FγμtμctorTFEuropeanlPhysicall
JournallCRF2020RF_VRFW

4.2 8

166 xμrνorm√ncμFoνFtρμFmτssτnπFtr√nsvμrsμFmomμntumFtrτππμrsFνorFtρμFi|ti{FγμtμctorFγurτnπFzunSXF
γ√t√Ft√ψτnπTFJournalloflHighlEnergylPhysicsRF2020RFXVXVRFW 5.4 8

165 uμ√surμmμntsFoνFtopSqu√rψFp√τrFspτnFcorrμl√tτonsFτnFtρμFNμmuFOFcρ√nnμlF√tFNsqrt{s}FeFWYOF|μ~FusτnπF
ppFcollτsτonsFτnFtρμFi|ti{FγμtμctorTFEuropeanlPhysicallJournallCRF2020RF_VRFW 4.2 8

164
{μ√rcρFνorFnμwFpρμnomμn√FτnFμvμntsFwτtρFtwoFopposτtμScρ√rπμFlμptonsRFχμtsF√nγFmτssτnπFtr√nsvμrsμF
momμntumFτnFppFcollτsτonsF√tFNFsqrt{m√tρrm{s}}FOFeFWYF|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournalloflHighl
EnergylPhysicsRF2021RFXVXWRFW

5.4 8

163
{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{FγμtμctorTFEuropeanlPhysicallJournallCRF2021RF_WRFW

4.2 8

162 {μ√rcρFνorFcρ√rπμγFpτππsF≥osonsFγμc√yτnπFτntoF√FtopFqu√rψF√nγF√F≥ottomFqu√rψF√tFNFsqrt{m√tρrm{s}}F
OFeFWYF|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournalloflHighlEnergylPhysicsRF2021RFXVXWRFW 5.4 8

161
{μ√rcρFνorFtρμF{t√nγ√rγFuoγμlFpτππsF≥osonFproγucμγF≥yFvμctorS≥osonFνusτonF√nγFγμc√yτnπFtoF
≥ottomFqu√rψsFτnFNFsqrt{s}e_FOF|μ~FppFcollτsτonsFwτtρFtρμFi|ti{FγμtμctorTFJournalloflHighlEnergyl
PhysicsRF2016RFXVW]RFW

5.4 8

160
{μ√rcρFνorFsqu√rψsF√nγFπluτnosFτnFντn√lFst√tμsFwτtρFχμtsF√nγFmτssτnπFtr√nsvμrsμFmomμntumFusτnπFWYaF
ν≥â��WFoνFNFsqrt{s}FOFeFWYF|μ~FppFcollτsτonFγ√t√FwτtρFtρμFi|ti{FγμtμctorTFJournalloflHighlEnergylPhysicsRF
2021RFXVXWRFW

5.4 8

159 xromptF√nγFnonSpromptFμllτptτcFνlowFτnFx≥Qx≥FcollτsτonsF√tF|μvFwτtρFtρμFi|ti{FγμtμctorTFEuropeanl
PhysicallJournallCRF2018RF^_RF^_Z 4.2 8

158 {μ√rcρFνorFνl√vourScρ√nπτnπFnμutr√lFcurrμntFtopSqu√rψFγμc√ysFtFSfFq—FτnFprotonSprotonFcollτsτonsF√tFNF
sqrt{s}eWYFOF|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournalloflHighlEnergylPhysicsRF2018RFXVW_RFW 5.4 8

157 uμ√surμmμntsFoνFτnclusτvμF√nγFγτννμrμntτ√lFντγucτ√lFcrossSsμctτonsFoνFNt≥√r{t}π√mm√FOFproγuctτonFτnF
lμptonτcFντn√lFst√tμsF√tFNsqrt{s}eWY~tμxtF{|μ~}OFτnFi|ti{TFEuropeanlPhysicallJournallCRF2019RF^aRFW 4.2 7

156 iFmμ√surμmμntFoνFm√tμrτ√lFτnFtρμFi|ti{Ftr√cψμrFusτnπFsμconγ√ryFρ√γronτcFτntμr√ctτonsFτnF^F
|μ~ppcollτsτonsTFJournalloflInstrumentationRF2016RFWWRFxWWVXVSxWWVXV 1 7

155
{μ√rcρFνorFnμwFpρμnomμn√FτnFντn√lFst√tμsFwτtρFl√rπμFχμtFmultτplτcτtτμsF√nγFmτssτnπFtr√nsvμrsμF
momμntumFusτnπFNFsqrt{s}FOFeFWYF|μ~FprotonSprotonFcollτsτonsFrμcorγμγF≥yFi|ti{FτnFzunFXFoνFtρμF
tpkTFJournalloflHighlEnergylPhysicsRF2020RFXVXVRFW

5.4 7

154 |r√nsvμrsμFmomμntumF√nγFprocμssFγμpμnγμntF√zτmutρ√lF√nτsotropτμsFτnFNsqrt{sℓ{m√tρrmF
{vv}}}e_TW]OF|μ~FpQx≥FcollτsτonsFwτtρFtρμFi|ti{FγμtμctorTFEuropeanlPhysicallJournallCRF2020RF_VRFW 4.2 7

153 {μ√rcρFνorFnμwFpρμnomμn√FτnFρτπρSm√ssFντn√lFst√tμsFwτtρF√FpρotonF√nγF√FχμtFνromFcollτsτonsF√tFeF
WY´ |μ~FwτtρFtρμFi|ti{FγμtμctorTFEuropeanlPhysicallJournallCRF2018RF^_RFWVX 4.2 7

152
{μ√rcρFνorFsqu√rψsF√nγFπluτnosFτnFμvμntsFwτtρFρ√γronτc√llyFγμc√yτnπFt√uFlμptonsRFχμtsF√nγFmτssτnπF
tr√nsvμrsμFmomμntumFτnFprotonSprotonFcollτsτonsF√tF normul√bFsμμFtμxt±´ |μ~FrμcorγμγFwτtρFtρμF
i|ti{FγμtμctorTFEuropeanlPhysicallJournallCRF2016RF^]RF]_Y

4.2 7

(2016-2015)
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151
uμ√surμmμntFoνFγτννμrμntτ√lFcrossFsμctτonsF√nγF‘QU‘â��FcrossSsμctτonFr√tτosFνorF‘F≥osonFproγuctτonF
τnF√ssocτ√tτonFwτtρFχμtsF√tFNFsqrt{s}e_FOF|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournalloflHighlEnergylPhysicsRF
2018RFXVW_RFW

5.4 7

150 {μ√rcρFνorFl√rπμFmτssτnπFtr√nsvμrsμFmomμntumFτnF√ssocτ√tτonFwτtρFonμFtopSqu√rψFτnFprotonSprotonF
collτsτonsF√tFNFsqrt{s}FOFeFWYF|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournalloflHighlEnergylPhysicsRF2019RFXVWaRFW 5.4 7

149 uμ√surμmμntFoνFtρμFNFtovμrlτnμ{t}π√mm√FOFproγuctτonFcrossFsμctτonFτnFprotonSprotonFcollτsτonsF√tFNF
sqrt{s}e_FOF|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournalloflHighlEnergylPhysicsRF2017RFXVW^RFW 5.4 7

148 uμ√surμmμntsFoνFtopSqu√rψFp√τrFtoF—S≥osonFcrossSsμctτonFr√tτosF√tFNFsqrt{s}eWYFOFRF_RF^F|μ~FwτtρFtρμF
i|ti{FγμtμctorTFJournalloflHighlEnergylPhysicsRF2017RFXVW^RFW 5.4 7

147
{μ√rcρFνorFγτrμctFtopFsqu√rψFp√τrFproγuctτonFτnFμvμntsFwτtρF√FpτππsForF—F≥osonRF√nγFmτssτnπF
tr√nsvμrsμFmomμntumFτnFNFsqrt{s}eWYFOF|μ~FppFcollτsτonsFwτtρFtρμFi|ti{FγμtμctorTFJournalloflHighl
EnergylPhysicsRF2017RFXVW^RFW

5.4 7

146
{μ√rcρFνorFnμwFpρμnomμn√FτnF√FlμptonFplusFρτπρFχμtFmultτplτcτtyFντn√lFst√tμFwτtρFtρμFi|ti{F
μxpμrτmμntFusτnπFNFsqrt{s}eWYFOF|μ~FprotonSprotonFcollτsτonFγ√t√TFJournalloflHighlEnergylPhysicsRF
2017RFXVW^RFW

5.4 7

145 {tuγτμsFoνF—˛‡FproγuctτonFτnF√ssocτ√tτonFwτtρF√FρτπρSm√ssFγτχμtFsystμmFτnFppFcollτsτonsF√tFNFsqrt{s}e_FOF
|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournalloflHighlEnergylPhysicsRF2017RFXVW^RFW 5.4 7

144
in√lysτsFoνFtρμF‘t≥FvμrtμxFνromFtρμFmμ√surμmμntFoνFtrτplμSγτννμrμntτ√lF√nπul√rFγμc√yFr√tμsFoνF
sτnπlμFtopFqu√rψsFproγucμγFτnFtρμFtScρ√nnμlF√tFNFsqrt{s}e_FOF|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournallofl
HighlEnergylPhysicsRF2017RFXVW^RFW

5.4 7

143
xμrνorm√ncμFoνF√nFμnγc√pFprototypμFoνFtρμFi|ti{F√ccorγτonFμlμctrom√πnμtτcFc√lorτmμtμrTFNuclearl
InstrumentslandlMethodslinlPhysicslResearchylSectionlA:lAcceleratorsylSpectrometersylDetectorslandl
AssociatedlEquipmentRF1997RFY_aRFYa_SZV_

1.2 7

142 xμrνorm√ncμFoνFtρμFi|ti{F|r√nsτtτonFz√γτ√tτonF|r√cψμrFτnFzunFWFoνFtρμFtpkbFtr√cψμrFpropμrtτμsTF
JournalloflInstrumentationRF2017RFWXRFxV[VVXSxV[VVX 1 7

141 uμ√surμmμntFoνFtρμFtr√nsvμrsμFmomμntumFγτstrτ≥utτonFoνFlrμllâ��–√nFlμptonFp√τrsFτnFprotonâ��protonF
collτsτonsF√tFNsqrt{s}eWYRO|μ~FwτtρFtρμFi|ti{FγμtμctorTFEuropeanlPhysicallJournallCRF2020RF_VRFW 4.2 7

140 {μ√rcρFνorFtypμSqqqFsμμs√wFρμ√vyFlμptonsFτnFγτlμptonFντn√lFst√tμsFτnFppFcollτsτonsF√tFNFsqrt{s}FeFWYR{tμxtF
{|μ~}}FOFwτtρFtρμFi|ti{FγμtμctorTFEuropeanlPhysicallJournallCRF2021RF_WRFW 4.2 7

139
{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
γμtμctorTFEuropeanlPhysicallJournallCRF2021RF_WRFW

4.2 7

138 uμ√surμmμntFoνFtρμF normul√bFsμμFtμxt±FγτχμtFcrossFsμctτonFτnFcollτsτonsF√tF normul√bFsμμFtμxt±´ |μ~F
wτtρFtρμFi|ti{FγμtμctorTFEuropeanlPhysicallJournallCRF2016RF^]RF]^V 4.2 7

137 {μ√rcρFνorFnμwFpρμnomμn√FτnFγτννμrμntSνl√vourFρτπρSm√ssFγτlμptonFντn√lFst√tμsFτnFcollτsτonsF√tF
 normul√bFsμμFtμxt±´ |μvFwτtρFtρμFi|ti{FγμtμctorTFEuropeanlPhysicallJournallCRF2016RF^]RF[ZW 4.2 7

136 {μ√rcρFνorFγτrμctFtopFsqu√rψFp√τrFproγuctτonFτnFντn√lFst√tμsFwτtρFtwoFt√uFlμptonsFτnFcollτsτonsF√tF
 normul√bFsμμFtμxt±´ |μ~FwτtρFtρμFi|ti{FγμtμctorTFEuropeanlPhysicallJournallCRF2016RF^]RF_W 4.2 7

135 uμ√surμmμntFoνFN‘^pmFOF≥osonFproγuctτonFτnFx≥Qx≥FcollτsτonsF√tFNsqrt{sℓ{m√tρrm{vv}}}FeF
[TVX~tμxtF{|μ}tμxtF{~}OFwτtρFtρμFi|ti{FγμtμctorTFEuropeanlPhysicallJournallCRF2019RF^aRFW 4.2 7

134 {μ√rcρFνorF≥ottomSsqu√rψFp√τrFproγuctτonFwτtρFtρμFi|ti{FγμtμctorFτnFντn√lFst√tμsFcont√τnτnπFpτππsF
≥osonsRF≥SχμtsF√nγFmτssτnπFtr√nsvμrsμFmomμntumTFJournalloflHighlEnergylPhysicsRF2019RFXVWaRFW 5.4 7
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133 uμ√surμmμntsFoνF‘pF√nγF—pFproγuctτonFτnFtρμFNpFrτπρt√rrowF≥≥√r{≥}OFγμc√yFcρ√nnμlFτnFppF
collτsτonsF√tFNWYRtμxtF{|μ}tμxtF{~}OFwτtρFtρμFi|ti{FγμtμctorTFEuropeanlPhysicallJournallCRF2021RF_WRFW 4.2 7

132 {μ√rcρFνorFpτππsFjosonFlμc√ysFτntoF√F—FjosonF√nγF√FtτπρtFp√γronτc√llyFlμc√yτnπFzμson√ncμF}sτnπF
WY´ |μ~FppFkollτsτonFl√t√FνromFtρμFi|ti{FlμtμctorTFPhysicallReviewlLettersRF2020RFWX[RFXXW_VX 7.4 6

131 iFnμwFmμtρoγFtoFγτstτnπuτsρFρ√γronτc√llyFγμc√yτnπF≥oostμγF≥osonsFνromF≥osonsFusτnπFtρμFi|ti{F
γμtμctorTFEuropeanlPhysicallJournallCRF2016RF^]RFXY_ 4.2 6

130 {μ√rcρFνorFmτcroscopτcF≥l√cψFρolμsF√nγFstrτnπF≥√llsFτnFντn√lFst√tμsFwτtρFlμptonsF√nγFχμtsFwτtρFtρμF
i|ti{FγμtμctorF√tFNFsqrt{s}FOFeF_F|μ~TFJournalloflHighlEnergylPhysicsRF2014RFXVWZRFW 5.4 6

129
uμ√surμmμntsFoνFcρ√rπμF√nγFkxF√symmμtrτμsFτnF≥Sρ√γronFγμc√ysFusτnπFtopSqu√rψFμvμntsFcollμctμγF
≥yFtρμFi|ti{FγμtμctorFτnFppFcollτsτonsF√tFNFsqrt{s}e_FOF|μ~TFJournalloflHighlEnergylPhysicsRF2017RF
XVW^RFW

5.4 6

128 |opSqu√rψFm√ssFmμ√surμmμntFτnFtρμF√llSρ√γronτcFNFtovμrlτnμ{t}FOFγμc√yFcρ√nnμlF√tFNFsqrt{s}e_FOF|μ~F
wτtρFtρμFi|ti{FγμtμctorTFJournalloflHighlEnergylPhysicsRF2017RFXVW^RFW 5.4 6

127 {μ√rcρFνorFNFtovμrlτnμ{t}FOFrμson√ncμsFτnFνullyFρ√γronτcFντn√lFst√tμsFτnFppFcollτsτonsF√tFNFsqrt{s}FOFeFWYF
|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournalloflHighlEnergylPhysicsRF2020RFXVXVRFW 5.4 6

126
{μ√rcρFνorFnμwFpρμnomμn√FwτtρFtopFqu√rψFp√τrsFτnFντn√lFst√tμsFwτtρFonμFlμptonRFχμtsRF√nγFmτssτnπF
tr√nsvμrsμFmomμntumFτnFppFcollτsτonsF√tFNFsqrt{s}FOFeFWYF|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournallofl
HighlEnergylPhysicsRF2021RFXVXWRFW

5.4 6

125
{μ√rcρFνorFnμwFpρμnomμn√FτnFντn√lFst√tμsFwτtρF≥SχμtsF√nγFmτssτnπFtr√nsvμrsμFmomμntumFτnFNF
sqrt{m√tρrm{s}}FOFeFWYF|μ~FppFcollτsτonsFwτtρFtρμFi|ti{FγμtμctorTFJournalloflHighlEnergylPhysicsRF
2021RFXVXWRFW

5.4 6

124
{μ√rcρFνorFp√τrFproγuctτonFoνFtρτrγSπμnμr√tτonFsc√l√rFlμptoqu√rψsFγμc√yτnπFτntoF√FtopFqu√rψF√nγF√F
ˇ�SlμptonFτnFppFcollτsτonsF√tFNFsqrt{s}FOFeFWYF|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournalloflHighlEnergyl
PhysicsRF2021RFXVXWRFW

5.4 6

123
uμ√surμmμntFoνFtρμFNF—π√mm√FtoFnuFovμrlτnμ{nu}π√mm√FOFproγuctτonFcrossFsμctτonFτnFppFcollτsτonsF
√tFNFsqrt{s}eWYFOF|μ~FwτtρFtρμFi|ti{FγμtμctorF√nγFlτmτtsFonF√nom√lousFtrτplμFπ√uπμS≥osonF
couplτnπsTFJournalloflHighlEnergylPhysicsRF2018RFXVW_RFW

5.4 6

122 {μ√rcρFνorFμxclusτvμFpτππsF√nγF—F≥osonFγμc√ysFtoFg˛‡F√nγFˇ�˛‡FwτtρFtρμFi|ti{FγμtμctorTFJournallofl
HighlEnergylPhysicsRF2018RFXVW_RFW 5.4 6

121
uμ√surμmμntFoνFχμtF√ctτvτtyFproγucμγFτnFtopSqu√rψFμvμntsFwτtρF√nFμlμctronRF√FmuonF√nγFtwoF
St√ππμγFχμtsFτnFtρμFντn√lFst√tμFτnFcollτsτonsF√tF normul√bFsμμFtμxt±F|μ~FwτtρFtρμFi|ti{FγμtμctorTF
EuropeanlPhysicallJournallCRF2017RF^^RFXXV

4.2 5

120
kom≥τn√tτonsFoνFsτnπlμStopSqu√rψFproγuctτonFcrossSsμctτonFmμ√surμmμntsF√nγF|νt~~t≥|F
γμtμrmτn√tτonsF√tFNFsqrt{s}FOFeF^F√nγF_F|μ~FwτtρFtρμFi|ti{F√nγFku{FμxpμrτmμntsTFJournalloflHighl
EnergylPhysicsRF2019RFXVWaRFW

5.4 5

119
{μ√rcρFνorFtρμFxroγuctτonFoνF√FtonπStτvμγFvμutr√lFx√rtτclμFlμc√yτnπFwτtρτnFtρμFi|ti{Fp√γronτcF
k√lorτmμtμrFτnFissocτ√tτonFwτtρF√F—FjosonFνromFppFkollτsτonsF√tFsqrt s±eWYFF|μ~TFPhysicallReviewl
LettersRF2019RFWXXRFW[W_VW

7.4 5

118 uμ√surμmμntFoνFtρμFr√tτoFoνFcrossFsμctτonsFνorFτnclusτvμFτsol√tμγSpρotonFproγuctτonFτnFppFcollτsτonsF
√tFNFsqrt{s}FOFeFWYF√nγF_F|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournalloflHighlEnergylPhysicsRF2019RFXVWaRFW 5.4 5

117 uμ√surμmμntFoνFγτννμrμntτ√lFcrossSsμctτonsFoνF√FsτnπlμFtopFqu√rψFproγucμγFτnF√ssocτ√tτonFwτtρF√F
≥osonF√tFwτtρFi|ti{TFEuropeanlPhysicallJournallCRF2018RF^_RFW_] 4.2 5

116 {μ√rcρFνorFpτππsF√nγF—FjosonFlμc√ysFtoFg˛‡FwτtρFtρμFi|ti{FlμtμctorTFPhysicallReviewlLettersRF2016RF
WW^RFWWW_VX 7.4 5
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115 uμ√surμmμntFoνF≥Sρ√γronFp√τrFproγuctτonFwτtρFtρμFi|ti{FγμtμctorFτnFprotonSprotonFcollτsτonsF√tFNF
sqrt{s}e_FOF|μ~TFJournalloflHighlEnergylPhysicsRF2017RFXVW^RFW 5.4 5

114 uμ√surμmμntFoνFνourSχμtFγτννμrμntτ√lFcrossFsμctτonsFτnFNFsqrt{s}e_FOF|μ~FprotonSprotonFcollτsτonsF
usτnπFtρμFi|ti{FγμtμctorTFJournalloflHighlEnergylPhysicsRF2015RFXVW[RFWS^] 5.4 5

113 w≥sμrv√tτonF√nγFuμ√surμmμntFoνFnorw√rγFxrotonF{c√ttμrτnπFτnFissocτ√tτonFwτtρFtμptonFx√τrsF
xroγucμγFvτ√FtρμFxρotonFnusτonFuμcρ√nτsmF√tFi|ti{TFPhysicallReviewlLettersRF2020RFWX[RFX]W_VW 7.4 5

112
mvτγμncμFνorFμlμctrowμ√ψFproγuctτonFoνFtwoFχμtsFτnF√ssocτ√tτonFwτtρF√F—˛‡Fp√τrFτnFppFcollτsτonsF√tF
seWY´ |μ~FwτtρFtρμFi|ti{FγμtμctorTFPhysicslLettersylSectionlB:lNuclearylElementarylParticlelandl
High-EnergylPhysicsRF2020RF_VYRFWY[YZW

4.2 5

111
uμ√surμmμntsFoνFtρμFproγuctτonFcrossSsμctτonFνorF√F—F≥osonFτnF√ssocτ√tτonFwτtρF≥SχμtsFτnF
protonSprotonFcollτsτonsF√tFNFsqrt{s}FOFeFWYF|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournalloflHighlEnergyl
PhysicsRF2020RFXVXVRFW

5.4 5

110
{μ√rcρFνorFtρμFppFSfFNF≥ovμrlτnμ{≥}≥ovμrlτnμ{≥}FOFprocμssFvτ√FvμctorS≥osonFνusτonFproγuctτonFusτnπF
protonSprotonFcollτsτonsF√tFNFsqrt{s}FOFeFWYF|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournalloflHighlEnergyl
PhysicsRF2020RFXVXVRFW

5.4 5

109 w≥sμrv√tτonFoνFtρμF√ssocτ√tμγFproγuctτonFoνF√FtopFqu√rψF√nγF√F—F≥osonFτnFppFcollτsτonsF√tFNFsqrt{s}FOeF
WYF|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournalloflHighlEnergylPhysicsRF2020RFXVXVRFW 5.4 5

108 uμ√surμmμntFoνFlτπρtS≥ySlτπρtFsc√ttμrτnπF√nγFsμ√rcρFνorF√xτonSlτψμFp√rtτclμsFwτtρFXTXFn≥â��WFoνFx≥Qx≥F
γ√t√FwτtρFtρμFi|ti{FγμtμctorTFJournalloflHighlEnergylPhysicsRF2021RFXVXWRFW 5.4 5

107
{μ√rcρFνorFp√τrFproγuctτonFoνFsc√l√rFlμptoqu√rψsFγμc√yτnπFτntoFντrstSForFsμconγSπμnμr√tτonFlμptonsF
√nγFtopFqu√rψsFτnFprotonâ��protonFcollτsτonsF√tFNsqrt{s}OFeFWYF|μ~FwτtρFtρμFi|ti{FγμtμctorTFEuropeanl
PhysicallJournallCRF2021RF_WRFW

4.2 5

106
uμ√surμmμntFoνFμvμntSsρ√pμFo≥sμrv√≥lμsFτnF normul√bFsμμFtμxt±FμvμntsFτnFcollτsτonsF√tF normul√bF
sμμFtμxt±´  normul√bFsμμFtμxt±FwτtρFtρμFi|ti{FγμtμctorF√tFtρμFtpkTFEuropeanlPhysicallJournallCRF2016RF
^]RFY^[

4.2 5

105 uμ√surμmμntFoνFtρμFrμl√tτvμFwτγtρFγτννμrμncμFoνFtρμFNF{j}^Vρ≥ox{S}F{ovμrlτnμ{j}}^VFOFsystμmFwτtρF
tρμFi|ti{FγμtμctorTFJournalloflHighlEnergylPhysicsRF2016RFXVW]RFW 5.4 5

104 lτννμrμntτ√lFcrossSsμctτonFmμ√surμmμntsFνorFtρμFμlμctrowμ√ψFproγuctτonFoνFγτχμtsFτnF√ssocτ√tτonF
wτtρF√F—F≥osonFτnFprotonâ��protonFcollτsτonsF√tFi|ti{TFEuropeanlPhysicallJournallCRF2021RF_WRFW 4.2 5

103 {μ√rcρFνorFγ√rψFm√ttμrFτnF√ssocτ√tτonFwτtρF√nFμnμrπμtτcFpρotonFτnFppFcollτsτonsF√tFNFsqrt{s}FOFeFWYF|μ~F
wτtρFtρμFi|ti{FγμtμctorTFJournalloflHighlEnergylPhysicsRF2021RFXVXWRFW 5.4 5

102 uμ√surμmμntFoνFcolourFνlowFusτnπFχμtSpullFo≥sμrv√≥lμsFτnFμvμntsFwτtρFtρμFi|ti{FμxpμrτmμntF√tTF
EuropeanlPhysicallJournallCRF2018RF^_RF_Z^ 4.2 5

101 uμ√surμmμntFoνFtρμFτnclusτvμF√nγFντγucτ√lFproγuctτonFcrossSsμctτonsFτnFtρμFlμptonQχμtsFcρ√nnμlFτnF
collτsτonsF√tFwτtρFtρμFi|ti{FγμtμctorTFEuropeanlPhysicallJournallCRF2018RF^_RFZ_^ 4.2 5

100 {μ√rcρFνorFsτnπlyFcρ√rπμγFpτππsF≥osonsFτnFvμctorS≥osonFsc√ttμrτnπF√tFμpFcollτγμrsTFPhysicallReviewlDRF
2018RFa^RF 4.9 5

99 {μ√rcρFνorFνourStopSqu√rψFproγuctτonFτnFtρμFsτnπlμSlμptonF√nγFopposτtμSsτπnFγτlμptonFντn√lFst√tμsFτnF
ppFcollτsτonsF√tFseWYFF|μ~FwτtρFtρμFi|ti{FγμtμctorTFPhysicallReviewlDRF2019RFaaRF 4.9 4

98 uμ√surμmμntFoνFtρμFtunγFrμtFxl√nμF}sτnπFkρ√rπμγFx√rtτclμsFτnFWY´ |μ~FxrotonSxrotonFkollτsτonsF
wτtρFtρμFi|ti{FlμtμctorTFPhysicallReviewlLettersRF2020RFWXZRFXXXVVX 7.4 4
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97 uμ√surμmμntFoνFχμtF√ctτvτtyFτnFtopFqu√rψFμvμntsFusτnπFtρμFμ˛…Fντn√lFst√tμFwτtρFtwoF≥St√ππμγFχμtsFτnFppF
collτsτonsF√tFNFsqrt{s}e_FOF|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournalloflHighlEnergylPhysicsRF2016RFXVW]RFW 5.4 4

96
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~TFJournalloflHighlEnergylPhysicsRF
2018RFXVW_RFW

5.4 4

95 {μ√rcρFνorFρμ√vyFγτ≥osonFrμson√ncμsFτnFsμmτlμptonτcFντn√lFst√tμsFτnFppFcollτsτonsF√tFNsqrt{s}eWYOF|μ~F
wτtρFtρμFi|ti{FγμtμctorTFEuropeanlPhysicallJournallCRF2020RF_VRFW 4.2 4

94 ilτπnmμntFoνFtρμFi|ti{FqnnμrFlμtμctorFτnFzunFXTFEuropeanlPhysicallJournallCRF2020RF_VRFW 4.2 4

93 uμ√surμmμntFoνFrUˇ�FproγuctτonFτnF√ssocτ√tτonFwτtρF√F‘´–F≥osonFwτtρFppFγ√t√F√tF_F|μ~TFJournallofl
HighlEnergylPhysicsRF2020RFXVXVRFW 5.4 4

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

91
uμ√surμmμntFoνFtρμFτnclusτvμFcrossSsμctτonFνorFtρμFproγuctτonFoνFχμtsFτnF√ssocτ√tτonFwτtρF√F—F≥osonF
τnFprotonâ��protonFcollτsτonsF√tF_F|μ~FusτnπFtρμFi|ti{FγμtμctorTFEuropeanlPhysicallJournallCRF2019RF
^aRFW

4.2 4

90
uμ√surμmμntsFoνFγτννμrμntτ√lFcrossFsμctτonsFoνFtopFqu√rψFp√τrFproγuctτonFτnF√ssocτ√tτonFwτtρFχμtsFτnF
ppFcollτsτonsF√tFNFsqrt{s}eWYFOF|μ~FusτnπFtρμFi|ti{FγμtμctorTFJournalloflHighlEnergylPhysicsRF2018RF
XVW_RFW

5.4 4

89 {μ√rcρFνorFγ√rψFm√ttμrFproγucμγFτnF√ssocτ√tτonFwτtρF√FsτnπlμFtopFqu√rψFτnFNsqrt{s}eWYOF|μ~FNppOF
collτsτonsFwτtρFtρμFi|ti{FγμtμctorTFEuropeanlPhysicallJournallCRF2021RF_WRFW 4.2 4

88
{μ√rcρFνorFγτχμtFrμson√ncμsFτnFμvμntsFwτtρF√nFτsol√tμγFcρ√rπμγFlμptonFusτnπFNFsqrt{s}FOFeFWYF|μ~F
protonSprotonFcollτsτonFγ√t√FcollμctμγF≥yFtρμFi|ti{FγμtμctorTFJournalloflHighlEnergylPhysicsRF2020RF
XVXVRFW

5.4 3

87 uμ√surμmμntFoνFlonπSr√nπμFtwoSp√rtτclμF√zτmutρ√lFcorrμl√tτonsFτnF—S≥osonFt√ππμγFppFcollτsτonsF√tF
Nsqrt{s}e_OF√nγFWYF|μ~TFEuropeanlPhysicallJournallCRF2020RF_VRFW 4.2 3

86 uμ√surμmμntFoνFpol√rτs√tτonFτnFγμc√ysFτnFprotonSprotonFcollτsτonsF√tF|μ~FwτtρFtρμFi|ti{FγμtμctorTF
EuropeanlPhysicallJournallCRF2018RF^_RFW]Y 4.2 3

85 {μ√rcρFνorFμxcτtμγFμlμctronsFsτnπlyFproγucμγFτnFprotonâ��protonFcollτsτonsF√tFJJsqrt{s}F~e~WY~tμxtF
{|μ}tμxtF{~}JJFwτtρFtρμFi|ti{FμxpμrτmμntF√tFtρμFtpkTFEuropeanlPhysicallJournallCRF2019RF^aRF 4.2 3

84 uμ√surμmμntFoνFtρμFψFtFsplτttτnπFsc√lμsFτnF—FSfFâ��â��FμvμntsFτnFppFcollτsτonsF√tFNFsqrt{s}e_FOF|μ~FwτtρFtρμF
i|ti{FγμtμctorTFJournalloflHighlEnergylPhysicsRF2017RFXVW^RFW 5.4 3

83 |ρμFt√rπμFp√γronâ��mlμctronFkollτγμrF√tFtρμFptStpkTFJournalloflPhysicslG:lNuclearlandlParticlelPhysicsRF
2021RFZ_RFWWV[VW 2.9 3

82 {μ√rcρFνorFpμ√vyFzμson√ncμsFlμc√yτnπFτntoF√FxρotonF√nγF√Fp√γronτc√llyFlμc√yτnπFpτππsFjosonFτnF
ppFkollτsτonsF√tFsqrt s±eWYFF|μ~FwτtρFtρμFi|ti{FlμtμctorTFPhysicallReviewlLettersRF2020RFWX[RFX[W_VX 7.4 3

81 {tuγyFoνFtρμFspτnF√nγFp√rτtyFoνFtρμFpτππsF≥osonFτnFγτ≥osonFγμc√ysFwτtρFtρμFi|ti{FγμtμctorF2015RF
^[RFW 3

80 i|ti{FzunFWFsμ√rcρμsFνorFγτrμctFp√τrFproγuctτonFoνFtρτrγSπμnμr√tτonFsqu√rψsF√tFtρμFt√rπμFp√γronF
kollτγμrF2015RF^[RFW 3

(2015-2016)
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79 uμ√surμmμntFoνFJJsℓ{^VJJF√nγFJJt√m≥γ√F^VJJFproγuctτonFτnFJJtF≥√r{t}JJFγτlμptonτcFμvμntsFτnFppF
collτsτonsF√tFJJsqrt{s}FeJJF^F|μ~FwτtρFtρμFi|ti{FγμtμctorTFEuropeanlPhysicallJournallCRF2019RF^aRFW 4.2 3

78 lμtμrmτn√tτonFoνFχμtFc√lτ≥r√tτonF√nγFμnμrπyFrμsolutτonFτnFprotonâ��protonFcollτsτonsF√tFNsqrt{s}FeF
_~ρ≥oxF{|μ~}OFusτnπFtρμFi|ti{FγμtμctorTFEuropeanlPhysicallJournallCRF2020RF_VRFW 4.2 3

77 uμ√surμmμntFoνFtρμFτnclusτvμFχμtFcrossSsμctτonFτnFprotonSprotonFcollτsτonsF√tFNFsqrt{s}e^FOF|μ~FusτnπF
ZT[Fν≥â��WFoνFγ√t√FwτtρFtρμFi|ti{FγμtμctorF2015RFXVW[RFW 3

76 zμconstructτonF√nγFτγμntτντc√tτonFoνF≥oostμγFγτSˇ�FsystμmsFτnF√Fsμ√rcρFνorFpτππsF≥osonFp√τrsFusτnπFWYF
|μ~FprotonSprotonFcollτsτonFγ√t√FτnFi|ti{TFJournalloflHighlEnergylPhysicsRF2020RFXVXVRFW 5.4 3

75 {μ√rcρFνorFtρμF{}{–Fμlμctrowμ√ψFsμctorF√tFμpFcollτγμrsTFPhysicallReviewlDRF2020RFWVWRF 4.9 3

74
{μ√rcρFνorFγou≥lyF√nγFsτnπlyFcρ√rπμγFpτππsF≥osonsFγμc√yτnπFτntoFvμctorF≥osonsFτnFmultτSlμptonFντn√lF
st√tμsFwτtρFtρμFi|ti{FγμtμctorFusτnπFprotonSprotonFcollτsτonsF√tFNFsqrt{m√tρrm{s}}FOFeFWYF|μ~TF
JournalloflHighlEnergylPhysicsRF2021RFXVXWRFW

5.4 3

73 uμ√surμmμntFoνFρ√γronτcFμvμntFsρ√pμsFτnFρτπρSp|FmultτχμtFντn√lFst√tμsF√tFNFsqrt{s}FOFeFWYF|μ~FwτtρF
tρμFi|ti{FγμtμctorTFJournalloflHighlEnergylPhysicsRF2021RFXVXWRFW 5.4 3

72 uμγτumSqnγucμγFuoγτντc√tτonFoνF—S|√ππμγFkρ√rπμγFx√rtτclμF–τμlγsFτnFx≥Qx≥FkollτsτonsF√tF[TVX´ |μ~F
wτtρFtρμFi|ti{FlμtμctorTFPhysicallReviewlLettersRF2021RFWX]RFV^XYVW 7.4 3

71 uμ√surμmμntFoνFγτstrτ≥utτonsFsμnsτtτvμFtoFtρμFunγμrlyτnπFμvμntFτnFτnclusτvμF—F≥osonFproγuctτonFτnF
ppFcollτsτonsF√tFNsqrt{s}OFeFWYF|μ~FwτtρFtρμFi|ti{FγμtμctorTFEuropeanlPhysicallJournallCRF2019RF^aRFW 4.2 2

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

69 uμ√surμmμntFoνFtρμF—NSfFâ��Qâ��â��O˛‡FproγuctτonFcrossSsμctτonFτnFppFcollτsτonsF√tFNFsqrt{s}FOFeFWYF|μ~FwτtρF
tρμFi|ti{FγμtμctorTFJournalloflHighlEnergylPhysicsRF2020RFXVXVRFW 5.4 2

68 {μ√rcρFνorFlowSsc√lμFπr√vτtyFsτπn√turμsFτnFmultτSχμtFντn√lFst√tμsFwτtρFtρμFi|ti{FγμtμctorF√tFNF
sqrt{s}e_FOF|μ~TFJournalloflHighlEnergylPhysicsRF2015RFXVW[RFW 5.4 2

67 uμ√surμmμntFoνFtρμFNtovμrlτnμ{t}OFproγuctτonFcrossSsμctτonFusτnπFNμmuFOFμvμntsFwτtρFN≥OSt√ππμγFχμtsF
τnFNppOFcollτsτonsF√tFNsqrt{s}e^OF√nγF_F|μ~FwτtρFtρμFi|ti{FγμtμctorF2014RF^ZRFW 2

66 {μ√rcρFνorFnμwFpρμnomμn√FτnFντn√lFst√tμsFwτtρF√nFμnμrπμtτcFχμtF√nγFl√rπμFmτssτnπFtr√nsvμrsμF
momμntumFτnFppFcollτsτonsF√tFNsqrt{s}e_~O|μ~FwτtρFtρμFi|ti{FγμtμctorF2015RF^[RFW 2

65
{μ√rcρFνorFzSp√rτtySvτol√tτnπFsupμrsymmμtryFτnF√Fντn√lFst√tμFcont√τnτnπFlμptonsF√nγFm√nyFχμtsFwτtρF
tρμFi|ti{FμxpμrτmμntFusτnπFNsqrt{s}FeFWYρ≥oxF{F|μ~}OFprotonâ��protonFcollτsτonFγ√t√TFEuropeanl
PhysicallJournallCRF2021RF_WRFW

4.2 2

64
{μ√rcρFνorFγ√rψFm√ttμrFτnFμvμntsFwτtρFmτssτnπFtr√nsvμrsμFmomμntumF√nγF√FpτππsF≥osonFγμc√yτnπF
τntoFtwoFpρotonsFτnFppFcollτsτonsF√tFNFsqrt{s}FOFeFWYF|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournalloflHighl
EnergylPhysicsRF2021RFXVXWRFW

5.4 2

63 uμ√surμmμntFoνFtρμFτnclusτvμFτsol√tμγSpρotonFcrossFsμctτonFτnFppFcollτsτonsF√tFNFsqrt{s}FOFeFWYF|μ~F
usτnπFY]Fν≥â��WFoνFi|ti{Fγ√t√TFJournalloflHighlEnergylPhysicsRF2019RFXVWaRFW 5.4 2

62
uμ√surμmμntsFoνFτnclusτvμF√nγFγτννμrμntτ√lFcrossSsμctτonsFoνFcom≥τnμγFNFtovμrlτnμ{t}π√mm√FOF√nγF
t‘˛‡FproγuctτonFτnFtρμFμ˛…Fcρ√nnμlF√tFWYF|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournalloflHighlEnergylPhysics
RF2020RFXVXVRFW

5.4 2

Georges Azuelos
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61 uμ√surμmμntFoνFτsol√tμγSpρotonFplusFtwoSχμtFproγuctτonFτnFppFcollτsτonsF√tFNFsqrt{s}FOFeFWYF|μ~FwτtρF
tρμFi|ti{FγμtμctorTFJournalloflHighlEnergylPhysicsRF2020RFXVXVRFW 5.4 2

60
{μ√rcρFνorFl√rψFu√ttμrFxroγucμγFτnFissocτ√tτonFwτtρF√Fl√rψFpτππsFjosonFlμc√yτnπFτntoF‘^{´–}‘^{g}F
orF——FτnFnullyFp√γronτcFnτn√lF{t√tμsFνromFsqrt s±eWYFF|μ~FppFkollτsτonsFzμcorγμγFwτtρFtρμFi|ti{F
lμtμctorTFPhysicallReviewlLettersRF2021RFWX]RFWXW_VX

7.4 2

59 tonπτtuγτn√lFnlowFlμcorrμl√tτonsFτnF’μQ’μFkollτsτonsF√tFsqrt sℓ{vv}±e[TZZFF|μ~FwτtρFtρμFi|ti{F
lμtμctorTFPhysicallReviewlLettersRF2021RFWX]RFWXXYVW 7.4 2

58 wptτmτs√tτonFoνFl√rπμSr√γτusFχμtFrμconstructτonFνorFtρμFi|ti{FγμtμctorFτnFWYF|μ~Fprotonâ��protonF
collτsτonsTFEuropeanlPhysicallJournallCRF2021RF_WRFW 4.2 2

57 {μ√rcρFνorFlτspl√cμγFtμptonsFτnFsqrt s±eWYFF|μ~FppFkollτsτonsFwτtρFtρμFi|ti{FlμtμctorTFPhysicall
ReviewlLettersRF2021RFWX^RFV[W_VX 7.4 2

56 |woSp√rtτclμF√zτmutρ√lFcorrμl√tτonsFτnFpρotonuclμ√rFultr√pμrτpρμr√lFx≥Qx≥FcollτsτonsF√tF[TVXF|μ~F
wτtρFi|ti{TFPhysicallReviewlCRF2021RFWVZRF 2.7 2

55 {μ√rcρFνorFsupμrsymmμtryFτnFμvμntsFwτtρFνourForFmorμFcρ√rπμγFlμptonsFτnFWYaFν≥â��WFoνFNFsqrt{s}FOFeF
WYF|μ~FppFcollτsτonsFwτtρFtρμFi|ti{FγμtμctorTFJournalloflHighlEnergylPhysicsRF2021RFXVXWRFW 5.4 2

54 uμ√surμmμntFoνF——FproγuctτonFτnFtρμFâ��â�� ˛‰ ˛‰Fντn√lFst√tμFwτtρFtρμFi|ti{FγμtμctorFτnFppFcollτsτonsF√tFNF
sqrt{s}FOFeFWYF|μ~TFJournalloflHighlEnergylPhysicsRF2019RFXVWaRFW 5.4 2

53 uμ√surμmμntFoνFN‘^{pmF}OS≥osonF√nγF—S≥osonFproγuctτonFcrossSsμctτonsFτnFppFcollτsτonsF√tF
Nsqrt{s}eXT^]OF|μ~FwτtρFtρμFi|ti{FγμtμctorTFEuropeanlPhysicallJournallCRF2019RF^aRFW 4.2 2

52 mxclusτvμFγτmuonFproγuctτonFτnFultr√pμrτpρμr√lFx≥Qx≥FcollτsτonsF√tFsvve[TVX|μ~FwτtρFi|ti{TF
PhysicallReviewlCRF2021RFWVZRF 2.7 2

51
uμ√surμmμntsFoνFtopSqu√rψFp√τrFsτnπlμSF√nγFγou≥lμSγτννμrμntτ√lFcrossSsμctτonsFτnFtρμF√llSρ√γronτcF
cρ√nnμlFτnFppFcollτsτonsF√tFNFsqrt{m√tρrm{s}}FOFeFWYF|μ~FusτnπFtρμFi|ti{FγμtμctorTFJournalloflHighl
EnergylPhysicsRF2021RFXVXWRFW

5.4 2

50 iFsμ√rcρFνorF√nFμxcτtμγFmuonFγμc√yτnπFtoF√FmuonF√nγFtwoFχμtsFτnppcollτsτonsF√tF
Jsqrt{s}cec_c{rm{|μ~}}JFwτtρFtρμFi|ti{FγμtμctorTFNewlJournalloflPhysicsRF2016RFW_RFV^YVXW 2.9 1

49 {μ√rcρFνorFmuonFμlμctronFconvμrsτonF˛…â��Q|τFSfFμâ��Q|τTFNuclearlPhysicslARF1985RFZYZRFZ]aSZ^Z 1.3 1

48 {μ√rcρFνorFρμ√vyFp√rtτclμsFτnFtρμF≥FSt√ππμγFγτχμtFm√ssFγτstrτ≥utτonFwτtρF√γγτtτon√lF≥FSt√ππμγFχμtsFτnF
protonSprotonFcollτsτonsF√tFseWYFF|μ~FwτtρFtρμFi|ti{FμxpμrτmμntTFPhysicallReviewlDRF2022RFWV[RF 4.9 1

47 wpμr√tτonF√nγFpμrνorm√ncμFoνFtρμFi|ti{FsμmτconγuctorFtr√cψμrFτnFtpkFzun´ XTFJournallofl
InstrumentationRF2022RFW^RFxVWVWY 1 1

46 {μ√rcρFνorFpτππsF≥osonFγμc√ysFτntoF√Fp√τrFoνFpsμuγosc√l√rFp√rtτclμsFτnFtρμF≥≥˛…˛…Fντn√lFst√tμFwτtρFtρμF
i|ti{FγμtμctorFτnFppFcollτsτonsF√tFseWYFF|μ~TFPhysicallReviewlDRF2022RFWV[RF 4.9 1

45 {μ√rcρFνorFproγuctτonFoνFN‘‘U‘—OFrμson√ncμsFγμc√yτnπFtoF√FlμptonRFnμutrτnoF√nγFχμtsFτnFNppOF
collτsτonsF√tFNsqrt{s}e_OF|μ~FwτtρFtρμFi|ti{FγμtμctorF2015RF^[RFW 1

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

(2016-2020)
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43 uμ√surμmμntFoνFtρμF‘S≥osonFm√ssFτnFppFcollτsτonsF√tFNsqrt{s}e^RFρ≥oxF{|μ~}OFwτtρFtρμFi|ti{F
γμtμctorF2018RF^_RFW 1

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

41 {μ√rcρFνorFtopFsqu√rψsFτnFμvμntsFwτtρF√FpτππsForF—F≥osonFusτnπFWYaFν≥N^{SW}OFoνFppFcollτsτonFγ√t√F√tF
Nsqrt{s}eWYOF|μ~FwτtρFtρμFi|ti{FγμtμctorTFEuropeanlPhysicallJournallCRF2020RF_VRFW 4.2 1

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

39 uμ√surμmμntFoνFγτννμrμntτ√lFcrossFsμctτonsFνorFsτnπlμFγτννr√ctτvμFγτssocτ√tτonFτnFNFsqrt{s}FOFeF_F|μ~FppF
collτsτonsFusτnπFtρμFi|ti{FitniFspμctromμtμrTFJournalloflHighlEnergylPhysicsRF2020RFXVXVRFW 5.4 1

38
{μ√rcρFνorFγτrμctFproγuctτonFoνFμlμctrowμ√ψτnosFτnFντn√lFst√tμsFwτtρFmτssτnπFtr√nsvμrsμFmomμntumF
√nγF√FpτππsF≥osonFγμc√yτnπFτntoFpρotonsFτnFppFcollτsτonsF√tFNFsqrt{s}FOFeFWYF|μ~FwτtρFtρμFi|ti{F
γμtμctorTFJournalloflHighlEnergylPhysicsRF2020RFXVXVRFW

5.4 1

37
{μ√rcρFνorFpτππsF≥osonFproγuctτonFτnF√ssocτ√tτonFwτtρF√FρτπρSμnμrπyFpρotonFvτ√FvμctorS≥osonF
νusτonFwτtρFγμc√yFτntoF≥ottomFqu√rψFp√τrsF√tFNFsqrt{s}FOFeFWYF|μ~FwτtρFtρμFi|ti{FγμtμctorTFJournallofl
HighlEnergylPhysicsRF2021RFXVXWRFW

5.4 1

36 uμ√surμmμntFoνFtρμFkxSvτol√tτnπFpρ√sμFJJpρτFℓsJJFτnFJJFjℓ{s}^{V}Frτπρt√rrowFrUpsτFpρτFJJFγμc√ysFτnF
i|ti{F√tFWY´ |μ~TFEuropeanlPhysicallJournallCRF2021RF_WRF 4.2 1

35 |μstFoνFtρμFunτvμrs√lτtyFoνFˇ�F√nγF˛…FlμptonFcouplτnπsFτnF‘S≥osonFγμc√ysFwτtρFtρμFi|ti{FγμtμctorTF
NaturelPhysicsRF2021RFW^RF_WYS_W_ 16.2 1

34
lμtμrmτn√tτonFoνFtρμFp√rtonFγτstrτ≥utτonFνunctτonsFoνFtρμFprotonFνromFi|ti{Fmμ√surμmμntsFoνF
γτννμrμntτ√lF‘´–F√nγF—F≥osonFproγuctτonFτnF√ssocτ√tτonFwτtρFχμtsTFJournalloflHighlEnergylPhysicsRF2021
RFXVXWRFW

5.4 1

33 iFsμ√rcρFνorFtρμFγμc√ysFoνFstoppμγFlonπSlτvμγFp√rtτclμsF√tFNFsqrt{m√tρrm{s}}FOFeFWYF|μ~FwτtρFtρμF
i|ti{FγμtμctorTFJournalloflHighlEnergylPhysicsRF2021RFXVXWRFW 5.4 1

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

31 uμ√surμmμntFoνFsτnπlμFtopSqu√rψFproγuctτonFτnF√ssocτ√tτonFwτtρF√F‘F≥osonFτnFtρμFsτnπlμSlμptonF
cρ√nnμlF√tFNsqrt{s}FeF_RtμxtF{|μ~}OFwτtρFtρμFi|ti{FγμtμctorTFEuropeanlPhysicallJournallCRF2021RF_WRFW 4.2 1

30 uμ√surμmμntsFoνFsμnsorFr√γτ√tτonFγ√m√πμFτnFtρμFi|ti{FτnnμrFγμtμctorFusτnπFlμ√ψ√πμFcurrμntsTF
JournalloflInstrumentationRF2021RFW]RFxV_VX[ 1 1

29
uμ√surμmμntsFoνFtρμFτnclusτvμF√nγFγτννμrμntτ√lFproγuctτonFcrossFsμctτonsFoνF√FtopSqu√rψâ��√ntτqu√rψF
p√τrFτnF√ssocτ√tτonFwτtρF√F—F≥osonF√tFNsqrt{s}FeFWYOF|μ~FwτtρFtρμFi|ti{FγμtμctorTFEuropeanlPhysicall
JournallCRF2021RF_WRFW

4.2 1

28 {μ√rcρFνorFvμwFxρμnomμn√FτnFnτn√lF{t√tμsFwτtρF|woFtμptonsF√nγFwnμForFvoF≥S|√ππμγFrμtsF√tF
sqrt s±eWYFF|μ~F}sτnπFtρμFi|ti{FlμtμctorTFPhysicallReviewlLettersRF2021RFWX^RFWZW_VW 7.4 1

27 {μ√rcρFνorFpρμnomμn√F≥μyonγFtρμF{t√nγ√rγFuoγμlFτnFμvμntsFwτtρFl√rπμF≥SχμtFmultτplτcτtyFusτnπFtρμF
i|ti{FγμtμctorF√tFtρμFtpkTFEuropeanlPhysicallJournallCRF2021RF_WRFW 4.2 1

26
{μ√rcρFνorFcρ√rπτnoâ��nμutr√lτnoFp√τrFproγuctτonFτnFντn√lFst√tμsFwτtρFtρrμμFlμptonsF√nγFmτssτnπF
tr√nsvμrsμFmomμntumFτnFJJsqrt{s}FeFWYJJ´ |μ~FppFcollτsτonsFwτtρFtρμFi|ti{FγμtμctorTFEuropeanl
PhysicallJournallCRF2021RF_WRFW

4.2 1

Georges Azuelos
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25 konντπur√tτonF√nγFpμrνorm√ncμFoνFtρμFi|ti{F≥SχμtFtrτππμrsFτnFzunFXTFEuropeanlPhysicallJournallCRF
2021RF_WRFW 4.2 1

24 {μ√rcρFνorFnμwFpρμnomμn√FτnFppFcollτsτonsFτnFντn√lFst√tμsFwτtρFt√uFlμptonsRF≥FSχμtsRF√nγFmτssτnπF
tr√nsvμrsμFmomμntumFwτtρFtρμFi|ti{FγμtμctorTFPhysicallReviewlDRF2021RFWVZRF 4.9 1

23 lμtμrmτn√tτonFoνFtρμFp√rtonFγτstrτ≥utτonFνunctτonsFoνFtρμFprotonFusτnπFγτvμrsμFi|ti{Fγ√t√FνromFppF
collτsτonsF√tFJJsqrt{s}FeF^JJRF_F√nγFWY´ |μ~TFEuropeanlPhysicallJournallCRF2022RF_XRFW 4.2 1

22 mmul√tτnπFtρμFτmp√ctFoνF√γγτtτon√lFprotonâ��protonFτntμr√ctτonsFτnFtρμFi|ti{Fsτmul√tτonF≥yF
prμs√mplτnπFsμtsFoνFτnμl√stτcFuontμFk√rloFμvμntsTFComputinglandlSoftwarelforlBiglScienceRF2022RF]RFW 6 0
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